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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIEro 00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC 00O, a Taxxe denepanbHOU padoyeit mporpaMMbl BOCIUTAHUS.

[Iporpamma 1o Ouonioruu HampaBjieHa Ha (opMUpOBaHHE €CTECTBEHHO-
HAy4YHOM TPAMOTHOCTH OOYYAIOIIUMXCS M OpPTaHU3aIlUI0 M3Y4YeHUs OHOJIOTHU Ha
JesTeIbHOCTHOM OCHOBE. B mporpaMme 1mo OMoJIOruy YyYUTHIBAIOTCS BO3MOKHOCTH
yuebHoro mpenmera B peanusauuu TpedoBanuii ®I'OC OOO k mmaHHpyeMbIM
JUYHOCTHBIM W METalpeJIMETHBIM pe3yjibTaTaM OOy4YEHHUs, a TaKKe pealh3alus
MEKIPEIMETHBIX CBA3EH €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

B mnporpamMmme mno OHMOJOTMHM ONPENETSIOTCS OCHOBHBIC IIEIH HW3YYEHUS
OMOJIOTMY Ha YPOBHE OCHOBHOT'O O0ILIEr0 00pa3oBaHus, IJIaHUPYEMBIE PE3YIbTAThI
OCBOCHMSI MPOrpaMMbl IO  OHOJOTHUU:  JUYHOCTHBIE, METAIlpPEIMETHBIC,
npeaMeTHole. [IpeaMeTHbIe MIIaHUpYEeMble PEe3YJIbTAaThl JAHBI NI KaKJIOTO Trojia
U3y4YeHUs! OMOJIOTUH.

buonorus pazBuBaeT MpeCTaBICHUS O MO3HABAEMOCTH >KHBOM MPUPOJIBI U
MeTo/lax €€ IMO3HAHMS, MO3BOJSET C(OPMUPOBATH CUCTEMY HAYYHBIX 3HAHUU O
YKUBBIX CUCTEMaX, YMEHHUS UX MOJIy4aTh, IPUCBAUBATH U IPUMEHSTH B )KU3HEHHBIX
CUTYyaIUsIX.

buonorndeckass moAroToBka oOecrneurBaeT IMOHUMaHUE OO0YYarOIIUMUCS
HAay4YHBIX TPUHIMUIOB YEJIOBEUECKON JESITEIbHOCTH B TMPUPOJEC, 3aKJaJbIBacT
OCHOBBI DKOJIOTHYECKOU KYJIBTYPHI, 3JJ0POBOT0 00pa3a >KU3HHU.

[ensamu u3ydeHus: OUOJOTUM HA YPOBHE OCHOBHOTO O0Iero oOpa3oBaHUs
SIBJISTFOTCSI:

dbopMupoBaHUE€  CHUCTEMBbl 3HaHMW O TMPU3HAKAX W  Tpolieccax
KU3ZHEIEATEIbHOCTH OMOJOTUYECKUX CUCTEM PA3HOTO YPOBHS OpraHU3AIINH;

dbopMupoBaHHE  CHUCTEMBl 3HAaHMKM 00  OCOOEHHOCTAX  CTPOCHUS,
KU3HEAEATEIbHOCTA OPraHU3Ma Y€JIOBEKA, YCIOBUSIX COXPAHEHHUSI €T0 310POBbS;

dbopMHUpOBaHUE YMEHUW TMPUMEHATh METOJbI OMOJOTHYECKON HAyKH JUIs
U3y4YeHUS] OMOJIOTUYECKUX CUCTEM, B TOM UHCJIE OPTaHM3Ma YEJIOBEKa;

dbopMHpoBaHWEe YMEHUW UCIOJB30BaTh WHGOPMAIIMIO O COBPEMEHHBIX
JIOCTUKEHUSIX B 00J1acTh OMOJIOTHH JJ1s1 OOBSICHEHUS MPOIIECCOB U SIBIICHUM KUBOM
MPUPOJIBI U KU3HEACITEILHOCTH COOCTBEHHOT'O OPraHU3Ma;

dbopMupoBaHUE€ YMEHHH OOBSICHATH pOJIb OHOJOTMM B MPAKTUYECKOU
JeATEeIIbHOCTH JIO/IeH, 3HaUeHHEe OUOJOTUYECKOI0 pasHOOOpasus sl COXpaHEHUs
ouocdepsl, MOCIEACTBUS ACATEILHOCTH YEIOBEKa B IPUPO/IE;

dbopMUpPOBAHHE  OSKOJOTMYECKOM  KYyJIbTYpbl B  IEISIX  COXpaHEHUs
COOCTBEHHOTO 37I0POBbsI M1 OXPaHbI OKPY>KAIOIIEH CPEIbI.

JlocTibkeHue 1enei mporpaMMbl MO OMOJIOTUM OOECTIEYMBAETCS PEIICHUEM
CJIEIYIOIIMX 3a/a4:



npuodpeTeHune 00y4arOUUMHUCS 3HAHUMI 0  KHUBOU [Ipupoze,
3aKOHOMEPHOCTSIX CTPOCHHUSI, KU3ZHENEATEIbHOCTH U CpenooOpasyromed poiau
OpraHU3MOB, YEJIOBEKE Kak OMOCOIIMATIbHOM CYIIECTBE, O POJIM OMOJIOTMYECKOM
HAyKU B MPAKTUYECKON JAESATEIBHOCTHU JIOJICH;

OBJIAJICHUE YMEHUSIMU TPOBOJUTH HCCIEJOBAaHUS C HCIOJIH30BAHUEM
OMOJOTMYECKOTO O0OpYAOBaHUS U HAONIONECHMS] 32 COCTOSIHUEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE MPUEMOB pabOTHI ¢ OUONIOTHYECKO MH(pOpMalIUEl, B TOM YHCTIE O
COBPEMEHHBIX JOCTIDKCHHSIX B 00JIacTH OWOJNIOTHH, €€ aHalu3 W KPUTHUECKOe
OIICHUBAHMUE;

BOCITUTAHNE OMOJIOTUYECKH W YKOJOTUYECKH TPAMOTHOMN JIMYHOCTH, TOTOBOM
K COXpaHEHUI0 COOCTBEHHOTO 3JJ0POBbsI M OXPaHbI OKPY>KAIOIIEH CPEIbI.

OO611ee YKClIo YacoB, OTBEJICHHBIX JJIA M3YUYEHHs] OMOJOTUM, COCTaBIseT 238
yacoB: B 5 kiacce — 34 daca (1 gac B Henmeno), B 6 kinacce — 34 yaca (1 yac B
Hezeno), B 7 kiacce — 34 vaca (1 yac B Hezento), B 8 kiacce — 68 4acoB (2 yaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).

[Ipennaraempiii B mporpamMme Mo OHOJIOTMM TEepeYeHb Ja0OpaTOPHBIX H
MPAKTUYECKUX PAOOT SBISETCS PEKOMEHIATEIbHBIM, YYUTENb JEJaeT BBIOOP
MpoBeNeHUsT J1adOpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
OCOOEHHOCTEM  OOy4aromuxcs,  CIOUCKAa  JKCIEPUMEHTAIBbHBIX  3aJaHuM,
MpeiaraéMbIX B paMKax OCHOBHOTO TOCYJJapCTBEHHOTO K3aMEHa 10 OMOJIOTHH.



COAEPXKXAHUE OBYUEHUA

5 KUIACC

1. bwuosorusi — Hayka o :»KMBOH NPUpoOeE

[lonsitue o xu3Hu. [lpu3Haku *KuBOro (KJIETOYHOE CTPOCHHUE, MUTAHUE,
JIbIXaHUE, BBIJCICHHE, POCT U Apyrue npusHaku). OObEeKThl KUBOW U HEKUBOU
MIPUPOJIbI, X CpaBHEHUE. JKHUBasi U HEKUBAs IPUPOJA — EIUHOE LIETIOE.

buonorus — cucrema Hayk 0 ®uBOH mpupoje. OCHOBHBIE pa3/ieibl OMOJIOTHH
(6oTaHuKa, 300JI0THsI, KOJOTHUS, IUTOJOTHSA, aHATOMHUS, (PU3MOJIOTHS U APyrue
paznensi). [Ipodeccun, cBsizaHHble ¢ OMOJIOTHE: Bpad, BeTEpUHAp, MCHXOJIOT,
arpoHoM, *XHBOTHOBOJ u japyrue (4—5 mpodeccuit). CBsizb OMOIOTUN C APYTUMHU
HayKamH (MaTemaTHka, reorpadus u apyrue Hayku). Poiab Ouonoruu B mo3HaHUU
OKPYAIOLEro MUpPa U NPAKTUYECKOM IEATEIbHOCTH COBPEMEHHOIO YEJIOBEKA.

KaOuner Owonornn. IlpaBuna mnoBeneHuss U pabOThl B KaOUHETE C
OMOJOrMYECKUMH MMPUOOPAMU U MHCTPYMEHTAMH.

buonornyeckue TepMHUHBI, TOHSITHS, CUMBOJBI. VICTOUHHKN OMOJIOTHYECKUX
3Hanuil. [lomck wWHQOpManuMM C MCHOJB30BAHUEM PA3IUYHBIX HCTOYHHKOB
(Hay4HO-TIOMYJIIpHAs JTUTEpaTypa, ClipaBouYHuKU, UHTEpHET).

2. Metoabl n3y4yeHus KUBOM MPUPOALI

HayuyHnble MeTOIBI M3y4EHHUS KMBOW HPUPOJIbI: HAOJNIOJIEHUE, SKCIIEPUMEHT,
onvcaHue, uMepeHue, kiaccuduxanus. IIpaBuia paboTel € yBEIUYUTENbHBIMU
npudbopamu.

Meton onucanus B OMOJOTMM (HATJISIHBIN, CIOBECHBINM, CXEMaTHYECKHUH).
Meton uzmepenus: (MHCTpYMEHThI u3Mepenusi). HabnoaeHue u 3KCepuMeHT Kak
BEJIyIIHNE METObI OMOJIOTHH.

Jlabopamopnvie u npakmuueckue pabomaul

N3yuenune mabopaTOpHOrOo OOOpPYAOBAHUSA: TEPMOMETPHI, BECHI, YalIKH
[Tetpu, mpoOupku, meH3ypku. [IpaBuna paboTel ¢ 000pPYI0OBaHUEM B HIKOJHLHOM
KaOuHeTe.

O3HaKOMIIEHHE C YCTPONCTBOM JyIbl, CBETOBOI'O MHKPOCKOMA, MpaBHIIA
pabOTHI C HUMH.

O3HAaKOMIJICHHE C PACTUTEIBHBIMU U )KUBOTHBIMH KJIETKaMU: TOMaTa u apOy3a
(HatypanbHble TIpenapartbl), HHPY30pun Tyhenbku € TUAPHl  (TOTOBBIC
MUKpOIIpENapaThl) ¢ MOMOIIBIO JYIIbl 1 CBETOBOTO MUKPOCKOTIA.

IKCKypcuu uiu 6U0e0IKCKypcuu

OBnaneHue METOJaMU M3y4YeHHUS JKUBOM NpHUPOIBI — HAONIIOJEHUEM U
HKCIIEPUMEHTOM.

3.  OpraHu3Mbl — TeJ1a KUBOM NPUPOIBI

[Tonsitue 00 opranusme. [osinepHbie u sinepHble opranu3Mmbl. Kietka u eé
otkpbiTue. KierouHoe cTpoeHue opraHu3MoB. LluTonorus — Hayka O KJETKE.
Knerka — HauMeHbIIasi €IMHULIA CTPOEHUS U >KU3HEACATEIBHOCTH OPraHU3MOB.
VY CTpoiicTBO YBEIMUYUTENBHBIX MPUOOPOB: JIyIbl U MUKpOCKoma. CTpoeHHe KIETKU
M0JT CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsI 000JI04Ka, [IUTOILIa3Ma, SJIpo.

OAHOKJIETOYHBIE U MHOTOKJIETOYHBIE OpraHu3Mbl. KieTku, TKaHH, OpraHsl,
CUCTEMBI OPTaHOB.



KuznenesarenbHOCTh OpraHu3mMoB. OCOOEHHOCTH CTPOEHHUSI M MPOIECCOB
KU3HEIEATSIILHOCTH Y PACTEHUH, )KUBOTHBIX, OaKTepUil U TPUOOB.

CpoiicTBa OpraHu3MOB: [WTaHUE, JbIXaHUE, BbIICJICHUE, JBUKEHUE,
pa3MHOXKEHHUE, DPA3BUTHUE, PA3APAKUMOCTh, MPHUCIOCOOJIEHHOCTh. OpraHusm —
eIMHOE 1EJI0E.

Pa3HooOpa3ue opraHum3mMoB W MX Kilaccu(uKaius (TaKCOHbI B OWOJIOTHH:
ApCTBa, TUMBI (OTAEIbI), KJIACChl, OTPAIbI (MOPSAKU), CEMENHCTBA, POJIbI, BUIBL.
baktepun u BUpychbl Kak (OpMBbI JKU3HU. 3HaueHUE OakTepuil U BHUPYCOB B
IPUPOJIE U B )KU3HU YEIIOBEKA.

Jlabopamopnvle u npakmuyeckue pabomaul

N3ydeHne KIETOK KOXKHUIIbI YEIIyW JyKa MO JIYIOH M MHUKPOCKONOM (Ha
MpUMEPE CaMOCTOATENLHO MPUTOTOBJICHHOTO MUKPOIIPEIapaTa).

O3HakOMJICHHE C MPUHIIUIIAMHA CUCTEMATUKU OPTaHU3MOB.

HabGnronenue 3a noTpe0ieHrueM BOIbI PACTEHHEM.

4. OQpraHu3Msbl U cpeaa 00OMTAHUSA

[lonsitue o cpeae oOurtanusa. BojaHas, Ha3eMHO-BO3AYyIIHAs, IMOYBEHHA,
BHYTpPHOpPraHU3MeHHas cpeabl oburtanus. [IpeacraButenu cpex oOuTaHUS.
OcobeHHocTH cpen oOuTaHusi opraHu3MoB. [IprucnocobiieHrst Opranu3MoB K cpesie
obutanus. Ce30HHbIC U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopnsie u npakmuueckue pabomol.

BoisiBieHue mpucrnocoOfieHud OpraHu3mMoB K cpefae obutanus (Ha
KOHKPETHBIX NPUMEpPax).

IKCKypcuu uau 6U0e0IKCKypcuu.

PacTtuTenpHbIN ¥ )KUBOTHBIN MUP POJTHOTO Kpasi (KpaeBeaeHUE).

5. Ilpupoanbie coo0IIECTBA

[lonatue o npupogHoM cooOiecTBe. B3auMOCBSI3M OpraHu3MOB B
NpUPOJIHBIX coobOmiecTBax. [lumieBbie cBsizu B cooOmiectBax. IluieBbie 3BEHBA,
nenu W cetu nuraHus. [IpousBoauTenw, TMOTPEOUTENM U  Ppa3pyLIUTENIU
OpraHMYECKUX BEHIECTB B NPHUPOAHBIX coOOIIecTBaX. lIpumepbl TPUPOTHBIX
coo01ecTB (J1ec, Py, 03epo U APYyrue MPUPOIHBIC COOOIIEeCTBA).

HckyccTBeHHBIE COOOIIECTBA, UX OTIMYUTEIbHBIE MTPU3HAKK OT MPUPOIHBIX
cooOmiectB. IIpUYMHBI HEYCTOMYMBOCTH HCKYCCTBEHHBIX cooOmiecTB. Poib
HCKYCCTBEHHBIX COOOIIIECTB B )KM3HU YEIIOBEKA.

[Tpupoausie 30Hb1 3emin, ux obutatemu. dmopa u payHa mpupoIHBIX 30H.
JlanamadTel: IPUPOAHBIC U KYJIbTYPHBIE.

Jlabopamopuvie u npakmuueckue padomol.

N3yueHne HUCKYCCTBEHHBIX COOOIECTB W HUX oOuTarenaed (Ha mpumepe
aKBapuyMa U APYIMX UCKYCCTBEHHBIX COOOIIECTB).

IKCKypcuu uiu 6u0eoIKCKypCuu.

N3yuenne mpupoIHbIX cOOOIeCTB (Ha MpuMepe Jieca, o3epa, npyaa, Jyra u
JPYTUX MPUPOIHBIX COOOLIECTB.).

N3yueHune ce30HHBIX SBJICHUN B KU3HU MPUPOTHBIX COOOIIECTB.

6. KuBasi npupoaa u 4eja0BeK

MN3meHeHnss B mOpuUpOAE B CBA3M C Pa3BUTHEM CEIBCKOIO XO35MCTBA,
MPOU3BOJICTBA U POCTOM UYHMCIIEHHOCTU HAacelieHUs. BivsHue yeloBeka Ha KUBYIO
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IPUPOAY B XOJIe UCTOpHH. | T00aThHBIE DKOJIOTHYECKHE TTPOOIEMBbI. 3arps3HeHue
BO3/YILITHOW W BOJHOM 000J04YeK 3eMiIH, MOTEpH MOYB, UX MpenoTBpaiieHue. [lytu
COXpaHEHHs  OHWOJIOTHYeCKOro  pasHooOpasus. OxpaHseMmMble  TEPPUTOPUU
(3aroBeTHUKH, 3aKa3HUKHW, HAIIMOHAJIBHBIC MapKH, MMaMATHUKHU TIpupobl). KpacHas
kHura Poccutickoit @eneparun. OCo3HaHUE KU3HU KaK BEJIMKON IEHHOCTH.

Ilpakmuueckue pabomeul.

[IpoBenenue akiuu no yoopke Mycopa B OnmkaiiieMm Jecy, mapke, CKBepe
WJIM HAa IPUIIKOJBHON TEPPUTOPUH.

6 KIIACC

1. Pacrure/ibHBIN OPraHu3M

borannka — Hayka o pactenusx. Pazgenst OoTanuku. CBsi3b OOTaHUKH C
JIPYTMMH HayKaMu U TeXHUKOM. O0IIre Ipru3HaKu pacTeHH.

Pa3nooOpaszue pacteHuil. YpOBHM OpPraHU3alMM PACTUTEIILHOTO OpraHU3Ma.
Bricmine n Hu3mme pactenns. CiopoBbI€ H CEMEHHBIE PACTEHUS.

Pacturensnas knerka. M3ydeHue pacTUTENBbHOM KIETKH 10 CBETOBBIM
MUKpPOCKOIIOM:  KJIETOYHass  000JIouKa, sApo,  LUTOoIa3Ma  (IJIacTHBbI,
MUTOXOHJIPUH, BaKyOJId C KJIETOYHBIM COKOM). PactutenbHble TkaHU. DYHKIIUU
paCTUTENIbHBIX TKAHEH.

Oprasbl U CUCTEMBI OpraHoB pacTteHuil. CTpOEHHE OpPraHOB PaCTUTEIBHOIO
OpraHu3Ma, UX poJib U CBSI3b MEXIY COOOM.

Jlabopamopnsie u npakmuueckue pabomol.

N3yyeHne MUKpOCKOIIMYECKOTO CTPOEHUS JIUCTa BOJHOTIO PACTEHUS JIOACH.

N3yuyenue CTPOEHUS PaCTUTENBHBIX TKaHel (Mcmoab30BaHUE
MUKpOIIPENapaToB).

W3yyeHue BHEIIHEro CTPOCHMS TPABSIHUCTOIO IIBETKOBOIO pacTeHus (Ha
YKUBBIX WM TepOapHbIX FK3EMIUIIpaX PACTEHUI): MACTYIIbs CYMKA, pelbKa JUKas,
JIOTUK €KW U IpyTrue pacTeHUs.

OOHapyXeHue HEOPraHMYECKUX U OPTraHUYECKHUX BEIIECTB B PACTEHUHU.

IKCKypcuu uau 8U0e0IKCKypcuu.

O3HaKOMIIEHHE B PUPOJIE C BETKOBBIMU PACTEHUSMU.

2. CrpoeHue 1 MHOT000pa3ue MOKPbHITOCEMEHHBIX PACTEHU

Crpoenue cemsiH. COCTaB U CTPOCHUE CEMSIH.

Buapl kKOpHEN U TUIIBI KOPHEBBIX cUCTEM. Bunonsmenenus kopue. Kopens —
OopraH IOYBEHHOr0 (MUHEPAJIBHOro) NUTaHHWs. KOpHM M KOpPHEBBIE CHCTEMBI.
BremiHee u BHyTpeHHEE CTpOEHUE KOPHS B CBs3U ¢ ero ¢yHkuusmu. KopueBoit
yexJmK. 30Hbl KOopHA. KopHeBble Bosocku. Poct kophs. [lornomienue KopHsSMU
BOJbl 1 MUHEPAIbHBIX BEIIECTB, HEOOXOJUMBIX PACTEHHUIO (KOPHEBOE JABIICHUE,
ocMoc). BugonsmMeHenne KOpHe.

[Tober. Pa3Butue mnoGera u3 mnouku. CrtpoeHue crebns. Boemnee wu
BHYTpPEHHEE CTpOEHHE JiucTa. BumomsmeHeHus: MOOEroB: KOPHEBUIIE, KIyOEHb,
nykoBuia. X crtpoeHue, OMOJOrHYeckoe M Xo3sicTBeHHOe 3HadeHue. [lober u
nouku. Jlucropacnonoxenue u auctoBas Mo3anka. CtpoeHue M QyHKIUH JIUCTA.
[Ipocteie W cinoxHble JHUCThA. Bugousmenenust auctbeB. OcoOeHHOCTH



BHYTPEHHEI0 CTPOEHUSI JIUCTa B CBSI3U C €ro (QyHKIUSAMHU (KOXKHMIIA M YCTHHIIA,
OCHOBHAsI TKaHb JIUCTA, IPOBOAAILME TyYKH). JIUCT — Opran BO3yIIHOTO MUTAHHUS.

Crpoenne u pazHooOpasue 1BeTkoB. Cousetus. [lnogel. Tumbsl miogos.
PacnipocTpaHneHue 110/10B U CEMSIH B IPUPO/IE.

Jlabopamopnvie u npakmuueckue padomul.

W3yyeHue CTpoeHUSI KOPHEBBIX CHCTEM (CTEPKHEBOM M MOYKOBATOM) Ha
npumepe repOapHbIX FIK3EMIUISIPOB UIIM KUBBIX PACTCHUMH.

N3yyenue Mukponpenapara KJIeToK KOpHSI.

O3HaKOMIIEHHE C BHEUTHUM CTPOCHHUEM JIUCTHEB U JINCTOPACIONIOKEHUEM (Ha
KOMHATHBIX PACTCHHSIX).

W3yyeHue CTpOEHHs BETE€TATHBHBIX M T€HEPATUBHBIX MOYEK (HA MpUMepe
CUPEHH, TONOJIA U APYTUX PACTEHUM ).

WN3yyeHne  MHKpPOCKONHMYECKOTNO  CTPOECHHMsSI  JucTa  (Ha  TOTOBBIX
MUKpOIpenaparax).

PaccMmarpuBaHne MUKPOCKONMYECKOTO CTPOEHUSI BETKHU JepeBa (Ha TOTOBOM
MUKpoOIpenapare).

HccnenoBaHue cTpoeHUsI KOPHEBUILA, KITyOHsI, TyKOBHULIBI.

M3yyenue cTpoeHus LBETKOB.

O3HaKOMJIEHHE C PA3IMYHBIMU THUIIAMH COIIBETHII.

N3y4yeHue CTpoeHust CeMsH IBYAOJIbHBIX PACTEHUM.

M3y4yeHue CTpoeHus: CEMSH OAHOI0JIBHBIX PACTEHUN.

3. 7Ku3HenesATeJJbHOCTh PACTUTENbHOI0 OpPraHu3Ma

OO0OMeH BelecTB y pacTeHuil

Heoprannueckue (Boaa, MUHEpaJbHbIE COJM) W OpPraHUYECKHME BEUIECTBA
(Oenku, XKupbl, yriaeBOAbl, HyKJIEMHOBBIE KUCIOThI, BATAMUHBI U JPYTUE BELIECTBA)
pacteHusi. MuHepanbHOE MUTAaHUE PACTEHUU. Y JOOpEeHUSI.

Iluranue pacrenus.

[lornmomenne KOpHAMH BOJBl M MHUHEPAIbHBIX BELIECTB, HEOOXOAUMBIX
pacteHuto (KopHeBoe maBieHue, ocmoc). [louBa, e€ mmomoponue. 3HaUYeHUE
0o0paboTKM T1O4YBHI (OKy4YMBAHWE), BHECEHHUS YAOOPEHHI, MPOpPEKUBAHUS
IPOPOCTKOB, MOJIMBA JIJIS )KU3HU KYJIBTYPHBIX pacTeHUH. [ uaponoHuka.

®dotocunres. JIucT — opran BO3IyIIHOTO NMUTaHUs. 3HaUYeHUEe (POTOCUHTE3a B
IIPUPOJE U B )KU3HU YEJIOBEKA.

JbIXaHue pacTeHus.

Jlpixanvie KOpHs. PpIxjeHHe TOYBBI Ui YAYYIICHHUS [BIXaHHUS KOPHEH.
YcnoBus, NPENSATCTBYIONIME IbIXaHUIO KOpHEW. JIMCT Kak opraH JbIXaHus
(yctbuusblil anmapar). Iloctymienue B nuct atMocdepHoro Bo3ayxa. CuiibHas
3anbUIEHHOCTh BO3[yXa, Kak MPEMsTCTBUE IS AbIXaHus JMcTheB. Crebenb Kak
opraH JbIXaHus (HaJIW4ue yCTHUI] B KOXKUIIE, yeueBUYEK). OCOOCHHOCTHU JIbIXaHUS
pacteHuil. B3auMocCBs3b IbIXaHUS pacTeHUs ¢ (POTOCUHTE30M.

TpaHcnopr BewiecTB B pACTEHHNH.

CBsi3p KJIIETOYHOTO CTpoeHus credis ¢ ero ¢yHkuusMu. Poct crebns B
muHy.  KnetouHoe cTpoeHue cTeOsisi  TPaBIHUCTOTO PACTEHUA: KOXKHIIA,
IPOBOASIIME yYKH, OCHOBHAsI TKaHb (mapenxuma). Kinerounoe crpoenue cteOmust
JIPEBECHOTO pacTeHus: Kopa (mpoOka, my0), kamOwmii, TpeBeCHHAa W CEpIIEBHUHA.
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Poct crebna B TommmHy. [IpoBoasiume TkaHuW KOpHSA. TpaHcmopT BoAbl U
MUHEPAJIbHBIX BEIIECTB B PACTEHUM (COCYAbl JIPEBECUHBI) — BOCXOJSIIUNA TOK.
Hcnapenue BoAbl yepe3 cTedelb U JUCTh (TpaHcnupaius). Perynsius ucnapeHus
BOJIbl B PACTEHUU. BiusiHME BHEIIHMX YCIIOBHI Ha MCHapeHue BoAbl. TpaHcmopT
OpraHMYECKUX BEIECTB B PAaCTEHUMU (CUTOBUIHBIC TPYOKH Ty0a) — HUCXOISAIIUN
Tok. IlepepacrpeneneHue W 3amacaHve BEIIECTB B pPACTECHUU. BriaeneHue y
pacrenuu. Jlucroman,.

Poct 1 pa3BuTHe pacTreHus.

[Ipopactanue cemsiH. YcioBusl npopacTtaHusi ceMmsiH. [loaroroBka cemMsiH K
noceBy. Pazsurre npopoCcTKoB.

OO6pazoBaTenpHble TKaHU. KOHYC HapacTaHus moOera, pocT KOHYMKAa KOPHS.
BepxyimeuHslii 1 BCTaBOYHbIA pocT. PocT KOpHS M cTeOJI1 B TOJIMIMHY, KaMOUWH.
OOpazoBanue roAWYHBIX KOJEI[ Y IPEBECHBIX pacTeHuil. BiausHue GpuroropmoHos
Ha poCT pacTeHusi. PocToBble ABMKEHUS pacTeHui. Pa3BuTue nmodera u3 moukw.

PasMHoXeHue pacteHnii u ero 3HaueHue. CeMeHHOe (reHepaTHBHOE)
pasMHOkeHUe pacTteHuil. [lBetkm u congetus. OmnbuieHue. IlepexkpécTHoe
onbUICHUE (BETPOM, IKUBOTHBIMHM, BOJIOM) U camoolbuieHue. J[BoiHoe
ortogoTBopeHue. HacnenoBanue npu3HakoB 000UX pacTeHUH.

BereratTuBHOE  pa3MHOXEHHE  LBETKOBBIX  PAacCTEHUMl B  MPHUPOJE.
BereratTuBHOE€ pa3MHOXEHHE KyJIbTypHBIX pacteHuid. Kionsl. CoxpaHeHue
MPU3HAKOB MATEPUHCKOTO pacTeHUs. XO35AUCTBEHHOE 3HAYEHUE BETE€TAaTHUBHOTO
Pa3MHOXKEHUS.

Jlabopamopuwle u npakmuueckue padomoi.

HabGnronenue 3a poctoM KOpHS.

HaOGmronenue 3a poctom nooera.

Onpenenenue Bo3pacra Aepesa 1o CIuiy.

BrisiBiieHUE niepeIBUKEHUS BOJIbI 1 MUHEPATIbHBIX BEIIECTB 0 APEBECUHE.

HabGnrogenue mpoiiecca BbIACIECHUS KUCIOPOAA HA CBETY AKBAPUYMHBIMU
PACTECHHSIMU.

N3ydeHne poau peIXJIEHU T AbIXaHUS KOPHEH.

OBnageHne  npuéMamMu  BErETaTUBHOTO  Pa3MHOXKEHUS  PACTECHUU
(uepeHkoBaHHME TI00ETOB, YEpEHKOBAaHWE JIMCThEB W JIPyTHE) Ha IIpUMeEpe
KOMHATHBIX PAacTeHUMU (TpaJeCKaHIUs, CEHIIONHs, OCTOHMS, CAHCEBbEpa U IPYTrUe
pacTeHusl).

OmnpeneneHne BCX0KECTH CeMsTH KyJIbTYPHBIX PACTEHUM U MIOCEB UX B TPYHT.

HaOmronenue 3a pocToM U pa3BUTHEM ILBETKOBOTO PACTEHUS B KOMHATHBIX
ycioBusx (Ha mpuMmepe (acou Uiu MOCEBHOTO ropoxa).

Onpenenenue ycioBUM IPOPACTAHUS CEMSH.

7 KIIACC
1. CucreMaTH4yecKue rpynnbl pacTeHUH
Knaccudukanus pacrennii. Bun kak oCHOBHasi ccTeMaTH4eCcKasi KaTeropusi.
Cucrema pacturenbHoro mupa. Husmme, BpICIIME CIIOPOBBIE, BBICIINE CEMEHHBIE
pactenusi. OCHOBHBIE TaKCOHBI (KaTEropuu) CHCTEMATUKU pacTeHUi (LapCTBO,



OTHel, Kjacc, MOPSA0K, CEMENCTBO, poa, Bua). McTopus pa3BUTHSI CUCTEMATHUKH,
OTHMCAaHWE BUIOB, OTKPBITHE HOBBIX BUIOB. POJIb CHCTEMATHKN B OMOJIOTHH.

Husmme pacrenus. Bogopocnau. OOmias xapakTepUCTHKa BOJIOPOCIEH.
OnHOKIIETOYHBIE M  MHOTOKJIETOYHBIE 3€l€Hble Bomopocin. CTpoeHue u
YKU3HENIEATEIIBHOCTD 3€JIEHBIX BOJAOpOCier. PazMHOKEHUE 3e€lIEHBIX BOAOPOCIIEH
(Obecrionoe u mosoBoe). bypele W KpacHble BOJOPOCIH, HX CTPOCHUE W
KU3HENEATEIbHOCTh. 3HAYEHNE BOJIOPOCIICH B MPUPOJE U )KU3HU YEIIOBEKA.

Bricie criopoBbie pacteHusi. MoxoBuanbie (Mxu). O6mias xapakTepucTUKa
Mx0B. CTpoeHue ¢ JKU3HEACSTEIbHOCTh 3€NEHBIX U C(arHoBBIX MXOB.
[IpucrnocoOeHHOCTh MXOB K KH3HM Ha CUJIBHO YBJIAXKHEHHBIX IOYBAaX.
PazmHOkKEeHHEe MXOB, LIUKII Pa3BUTHUS HAa MPUMEPE 3€IEHOTO MXa KYKYIIKHH JIEH.
Ponp MxoB B 3abonaunBanuu mouB u TopdoodpazoBanuu. Mcnons3oBanue Topda
Y TIPOYKTOB €T0 NEPEPadOTKH B XO3SHUCTBEHHOH JCSITEIIBHOCTH YEIOBEKA.

[InaynoBuaubie ([lnaynsr). XBomeBuanbie (XBoiu), [lamopoTHUKOBUIHBIC
(ITamopoTHUKR). O6mmas XapaKTEPUCTHKA. YcnoxHenue CTPOEHUS
MaroOpOTHUKOOOPA3HBIX PACTEHUM MO CpaBHEHUI0O ¢ Mxamu. OcoOeHHOCTH
CTPOEHUSI U JKU3HEACATEIbHOCTU IUIAYyHOB, XBOUIEM M  NAIOPOTHUKOB.
PasmHoxkeHne mnanopoTHUKOoOpa3HbiX. [lukin pa3BuTus mnanopotHuka. Pomb
JIPEBHUX TMAMOPOTHUKOOOPA3HBIX B OOpa30BaHMM KaMEHHOTO YIJiA. 3HauyeHue
MaroOpOTHUKOOOPA3HBIX B IPUPOJIE U KU3HH YETIOBEKA.

Briciime cemennble pacteHus. [onocemenHble. OOIIas XapaKTEpUCTHKA.
XBOWHBIE pacTeHHs, UX pazHooOpazue. CTpoeHue U KU3HEACITEIBHOCTh
XBOWHBIX. Pa3MHOXEHNE XBOMHBIX, [IUKJI PA3BUTUSL HA MIPUMEPE COCHBI. 3HAYEHUE
XBOWHBIX PACTEHUH B PUPOJE U )KU3HU YETIOBEKA.

[TokpbiToOceMeHHbIe  (IIBeTKOBbIE) pacTeHus. OOmas XapakTepUCTHKA.
OcoOEHHOCTH CTPOCHUS U JKU3HENIESITEIbHOCTH MOKPHITOCEMEHHBIX Kak HanboJsee
BBICOKOOPTAHU30BAHHOM TIpyNIbl pPAacTeHU, MX TOCHOACTBO Ha 3eMIIE.
Knaccuduxaiuys TOKPHITOCEMEHHBIX pacTeHUM: kiacc JIByloOJbHbIE U Kjacc
Onnoponbuble. IIpu3znaku kiaccoB. LUk  pa3BUTHUS  MOKPBITOCEMEHHOTO
pacTeHusl.

CemelicTBa TOKPBITOCEMEHHBIX (LIBETKOBBIX) PACTEHUN (HU3y4arOTCA TpH
CEMENCTBA PACTEHHM MO BHIOOPY YyUUTENS C YYETOM MECTHBIX YCIOBUM, TIPU ITOM
BO3MOYKHO HM3y4aTb CEMEUCTBA, HE BOLICAIIME B MEPEUYEHb, €CIU OHU SIBISIOTCS
HamOoJiee pPacHpoCTPaHEHHBIMH B JAHHOM PETHOHE). XapakTepHbIC MPU3HAKU
ceMeiicTB kiacca JIsynonbnbie (Kpectorernsie, unu KamyctHeie, Po3oiBeTHsIe,
nmm Po3oBeie, MoTelibKOBEIC, W boOoskie, ITaciaénoBrie, CnoKHOLBETHBIC, WU
ActpoBeie) u kiacca OnHoposnbHble (Jluneilnble, 3maku, Wi MSTIHKOBBIE).
Mmuoroo0pa3sue pacrenuid. Jlukopactyuiie npeicraBuresu cemencTs. KynbrypHsie
MPEJICTABUTENIN CEMEMCTB, MX UCIIOJIB30BAHUE YEIIOBEKOM.

Jlabopamopuvie u npakmuyeckue padomoi.

N3yueHnne CTpoeHHMS  OJHOKJIETOUHBIX  BOJOpOCIEH (Ha  mpumepe
XJIaMUJOMOHAbI U XJIOPEILIIbI).

N3ydeHne cTpoeHUs MHOTOKJIETOYHBIX HUTYATBHIX BOAOPOCIEH (Ha mpumepe
CIUPOTUPHI U YIOTPUKCA).

N3yueHne BHEIIHETO CTPOCHHSI MXOB (Ha MECTHBIX BUJAX).



M3yyeHne BHEIIHEro CTPOCHUSI MANOPOTHUKA WIIM XBOLIA.

M3yyeHue BHEIIHEr0 CTPOEHUS BETOK, XBOU, IIUIIEK U CEMSIH TOJI0CEMEHHBIX
pacTeHuit (Ha mpuMepe eJu, COCHBI WU JIUCTBEHHUIIBI).

N3ydeHne BHEIIHETO CTPOCHHS TOKPHITOCEMEHHBIX PACTCHUI.

N3yuyeHne TNpU3HAKOB TMpENCTaBUTENEH  ceMelcTB:  KpecTouBeTHbIE
(Kamycthapie), Pozonernsie (Po3oBeie), MoThibkoBeie (boGoBbIe), I1acnénoBrie,
Crnoxxnougetnbie (ActpoBsie), Jlunelnble, 3naku (MATIUKOBBIE) Ha TepOaApHBIX U
HaTypaJbHBIX 00pa3lax.

Onpenenenue BUIOB pacTeHUd (Ha mpuMepe TpEX CEMEHCTB) C
MCITOJIb30BAaHUEM ONPEEIUTENICH PACTEHUI WM ONIPENETUTENBHBIX KAPTOUEK.

2. PasBuTHe pacTuTEJHbHOr0 Mupa Ha 3emJe

OBOJIIOIIMOHHOE PAa3BUTHE PACTUTENIBHOTO Mupa Ha 3emiie. CoxpaHeHUE B
36MHOW KOpE€ PACTUTEIBHBIX OCTaTKOB, UX H3yudeHHE. <OKUBbIE HCKOMAEMBbIE)»
pactuTenpbHOro napcra. JKu3Hp pactenuil B Bojae. [lepBbie Ha3eMHBIE paCTEHUS.
OcBoeHue pacTeHUSIMHU CYIIH. DTambl Pa3BUTHS HA3EMHBIX PACTEHHI OCHOBHBIX
CUCTEMATHUYECKUX IpyIl. Beimepire pacteHusl.

IKCKypcuu uiu 6U0e03IKCKypcuu.

Pa3zBuTue pactutenbHOro Mupa Ha 3emiie (93KCKYpCHUs B MAJIEOHTOIOTUYECKHIA
WIN KpaeBeIUEeCKU My3eit).

3. PacTreHusi B NpMpPOAHBIX CO00IIECTBAX

Pactenus u cpena oburtanus. Dxonornyeckue ¢pakropol. Pactenus u ycnoBus
HEXUBOU NMPUPOBI: CBET, TEMIIEPATYpa, Biara, arMoc(hepHblil Bo3ayX. Pactenus u
YCIIOBUSI JKMBOW MPUPOJIBI: MPSAMOE W KOCBEHHOE BO3JCHCTBHE OPraHU3MOB Ha
pactenus. [lpucnocoOGiaeHHOCT, pacTeHuil K cpene oOutanusi. Bzaumocssizu
pacTeHuil Mexay coOOH U C IPyrUMU OpraHu3MamHu.

Pactutensubie cooOmiecTtBa. BuaoBoll cocTaB pacTUTENBbHBIX COOOIIECTB,
npeoOnajaoniie B HUX pacTeHus. PacnpeneneHue BHIOB B PacTUTEIbHBIX
coobmiectBax. Ce30HHbIE HM3MEHEHUS B JKU3HU PACTUTEIBHOIO COOOIIECTBA.
CMeHa pacTUTENbHBIX COOOIIECTB. PacTUTENbHOCTH (PAaCTUTEIBHBIM TOKPOB)
MPUPOJIHBIX 30H 3eMiu. Pnopa.

4. PacTeHUs M YeI0BeK

KynbTypHble pacTeHuss W uX TpoucxoxkiaeHue. LleHTpbl MHOT000pasusi u
MPOUCXOKICHUS KYyJIbTYpPHBIX pacTeHuil. 3emiuenenue. KylnbTypHble pacTeHUs
CEJIbCKOXO3SIICTBEHHBIX ~ YrOAMI:  OBOLIHBIE, IIJIOJIOBO-STOJHBIE,  ITOJIEBBIE.
Pacrenust ropona, oco6eHHOCTh ropoackoit (iopsl. Ilapku, Jecomapku, CKBEpPHI,
OoraHnyeckue canapl. JlekopaTuBHOE 1BETOBOACTBO. KoMmHaTHBIE pacTeHus,
KOMHATHOE IIBETOBOJICTBO. [locinencTBUs ACSATENBHOCTH YeJIOBEKA B SKOCUCTEMAX.
OxpaHa pacTUTENBLHOTO MHUpA. BOCCTaHOBJIEHHE YHCIEHHOCTH PEIKHX BHUIOB
pacteHuii: ocobo oxpansiembie npupojnbie Teppuropun (OOIIT). Kpachnas kHura
Poccuu. Mepbl coxpaHeHUs: paCTUTEIIBLHOIO MUpA.

IKCKypcuu unu 6u0e0IKCKypcuu.

N3ydeHune cenbCKOX035UCTBEHHBIX PACTEHUN PETHOHA.

N3ydeHne COpHBIX paCTEHUN PETUOHA.

5. I'puosbl. JInmaitnuku. bakrepun
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['pubsl. OOmias xapaxrtepuctuka. [Insmouynsie TpubbBl, HUX CTPOEHUE,
NUTaHWe, poOCT, pa3MHokeHHe. CbenoOHble U SHOBUTHIE TpuObl. Mepbl
npouiIakTUKKA 3a00JIeBaHUM, CBSI3AHHBIX C TpuOaMu. 3HAYEHHE NUIAMOYHBIX
rpubOB B TPUPOAHBIX COOOLIECTBAX M JKU3HM desloBeka. I[IpombliieHHOE
BbIpAIllUBaHUE MIISTIOYHBIX TPUOOB (IAMITUHBOHBI).

[InecneBbie rpudObL. JlpoxokeBble TpuOBL. 3HAUECHHUE IUIECHEBBIX U
JIPOXKEBBIX TpUOOB B TOPUPOAE M SKU3HM 4yesloBeka (muuieBas U
dbapmaneBTUYECKas MPOMBIIIIIEHHOCTh U IPYTHE).

[Tapaszutuueckue rpudbl. PazHooOpasue v 3HaueHUE Mapa3sUTUUECKUX TPUOOB
(rostoBHSI, CIOPBIHBS, (UTOGTOpPA, TPYTOBUK U Apyrue). boprda ¢ 3a0oneBaHmsIMHY,
BBI3BIBAEMBIMU MMAPA3UTUUECKUMU TprOaMHU.

JInmailHUKK — KOMIUIEKCHBIE OpraHu3Mbl. CTpoeHue auiaiiHukoB. [Tutanue,
pPOCT U Pa3MHOKEHHE JINIIAWHUKOB. 3HAYEHUE JIMIIATHUKOB B IPUPOAE U KU3HU
YEJI0BEKa.

bakrepun — posiaepHble opranu3Mbl. OOIias XapakTepUCTUKA OaKTEepU.
bakrepuanbHas kineTka. Pasmuoxenue Oakrepuii. PacripocTpanHeHue OakTepuid.
PasHooOpasue Oakrtepuil. 3HaueHue OaKTEepuil B MPUPOAHBIX COOOIIECTBAX.
bonesnerBopHbie OakTepuur U Mepbl MPOPUIAKTUKA 3a00JIEBAHUM, BBI3BIBAEMBIX
OaktepusiMu. baktepum Ha ciayx0e y uyenoBeka (B CEIbCKOM XO3SHCTBE,
MIPOMBIIIEHHOCTH).

Jlabopamopnsie u npakmuueckue pabomol.

N3yueHne CTpOCHUS OJHOKIETOYHBIX (MYKOp) ©  MHOTOKJIETOYHBIX
(MEeHUIIUILT) TUIECHEBBIX TPUOOB.

N3yyeHue cTpoeHUs MIOAOBBIX TeN NUISMOYHBIX TIpUOOB (WM HM3y4YEeHHE
HUIATNIOYHBIX TPUOOB HA MYJISKAX ).

N3yyeHue cTpoeHus JUIIaiTHUKOB.

N3yuenne ctpoeHus 6akTepuid (Ha TOTOBBIX MUKpPOIIpENaparax).

8 KIIACC

1. 7KuBOTHBIN OPraHusm

3oon0rHsl — HayKa O JKHUBOTHBIX. Paznensl 3001o0ruu. CBsi3b 300JI0TUH C
JIPYTUMH HAyKaMH U TEXHUKOM.

OO6mue mnpu3HaKK KUBOTHBIX. OTIWYUS JKUBOTHBIX OT pacTEHUM.
Mmuoroobpasue kuBOTHOro wmupa. OJHOKIETOYHBIE ¥  MHOTOKJICTOYHBIE
*KUBOTHbIE. DOpMa Tenna )KMBOTHOTO, CHMMETPHSI, pa3MephI TeJa U IPYTOe.

KuBoTHas knerka. OTKpbITHE KUBOTHOM KJIETKH (A. JleBeHryk). CTpoeHue
JKUBOTHOM KJIETKHU: KJIE€TOYHAasi MeMOpaHa, OpraHOWAbl TNEPEIBIKECHUS, SIAPO C
SZIPBIIIKOM, HUTOIUIa3Ma (MUTOXOHAPHUH, MUIIEBAPUTEIIBHBICE U COKPATUTEIIbHbBIC
BaKyOJIU, JIM30COMBI, KJIETOUHBIN HEeHTp). IIporiecchl, mpoucxoasine B KIETKE.
Henenue kneTku. TKaHW KUBOTHBIX, WX pazHooOpaszue. OpraHbl U CHUCTEMBI
OpraHoB JKUBOTHBIX. OpraHu3M — €IMHOE LEJIO0E.

Jlabopamopuvie u npakmuueckue padomol.

HccnenoBanre moJ MHUKPOCKOIIOM TOTOBBIX MHKPONpPENapaToB KIETOK H
TKaHEW )KUBOTHBIX.

2. CTpoeHne U )KU3HEAEATEIbHOCTh OPraHN3Ma )KUBOTHOTO
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Onopa # [BWKEHUE JKUBOTHBIX. (OCOOEHHOCTH TUIPOCTATHUECKOTO,
Hapy’KHOTO M BHYTPEHHEro CKeJleTa Yy JKUBOTHbIX. IlepeaBuxenue y
OJIHOKJIETOUHBIX  (aMEOOBHUIHOE, SKITYTUKOBOE). MBbIIIEUYHbIE JIBIDKEHHUS Y
MHOTOKJIETOUHBIX: MOJET HACEKOMBIX, NTHUII, [JIABAHUE PHIO, ABUKEHUE MO CYIIE
MO3BOHOYHBIX JKMBOTHBIX (Moj3aHue, Oer, xoabba u npyroe). PrryakHbie
KOHEYHOCTH.

[IuTanne W NUIIEBAPEHHE y KUBOTHBIX. 3HAaueHHWE nNuTaHus. [luranue u
MUIIEBAPEHUE Y MOPOCTEMIMX. BHYTPUIIONOCTHOE W BHYTPUKJIETOYHOE
MUIIECBAPEHUE, 3aMKHYTass W CKBO3Has IIMIIEBApUTENIbHAs CHUCTEMA Y
0ecrno3BOHOYHBIX. [IneBapUTENbHBINA TPAKT y MO3BOHOYHBIX, MHUILEBAPUTEIbHBIE
xene3pl.  DepmeHTsl.  OCOOCHHOCTHM  MHINEBAPUTENBHOW  CUCTEMBI Y
MPEACTABUTENECH OTPSII0B MIIEKOIUTAIOIINX.

JlpIxaHue SKUBOTHBIX. 3HAu€HHE JbIXaHus. [a3000MeH depe3 BCIO
NOBEPXHOCTh KileTKH. KaOepHoe npixanue. HapyxHble W BHYTpEHHHUE KaOpBbI.
KoxHoe, TpaxeiliHoe, J€rouHoe apixaHue y oowutateneit cymu. OCOOEHHOCTH
KOXKHOTO JIbIXaHMs. POJIb BO3IYIIHBIX MEIIKOB Yy NTHULI.

TpaHCHOpT BEWIECTB Yy KUBOTHBIX. POJIb TpaHCIIOpTa BELIECTB B OPraHU3ME
JKUBOTHBIX.  3aMKHYTasi WM  HE3aMKHyTas  KpPOBEHOCHBIE  CHUCTEMBI Y
0ecrio3BoHOUHBIX. Ceplie, KpOBEHOCHBIE cOCy/1bl. CIUHHON 1 OpIOLIHON COCYIbI,
KalWuIAphl, <JIOKHBIE Ceplala» y M0XKIAeBOro uepBsi. OCOOCHHOCTH CTPOEHUS
HE3aMKHYTOW KPOBEHOCHOM CHCTEMBI Y MOJUIFOCKOB M HaceKoMbIX. Kpyru
KpOBOOOpAILIEHHS U OCOOEHHOCTU CTPOEHUS CEepAEL] Y MO3BOHOYHBIX, YCIOKHEHHUE
CUCTEMBI KPOBOOOpAIEHUSI.

Bbienenre y JKMBOTHBIX. 3HAU€HWE BBIACJICHHUS KOHEYHBIX MPOIYKTOB
oOMeHa BemiecTB. COKpaTUTENbHBIE BAKYOIH Y MPOCTEUIINX. 3BE3qUATHIE KIETKH
U KaHaIbLbl y TUIOCKUX YEpBEW, BBIACIUTENIbHbIE TPYOOUKM W BOPOHKU ¥y
KOJIbYAThIX YepBeil. MagbIUIrueBbl COCYbl y HACEKOMBIX. [1ouku (TynoBUIITHBIE U
Ta30BbIE€), MOYETOYHHUKH, MOYEBON My3bIph Yy TO3BOHOYHBIX >KUBOTHBIX.
Oco0eHHOCTH BBIJIEICHHS Y NITULL, CBA3AHHBIE C MTOJIETOM.

[ToxpoBbl Tena y >KUBOTHBIX. [IOKpOBBI y O€CIIO3BOHOYHBIX. Y CIOKHEHHE
CTpPOEHUsI KOXM y NO3BOHOYHBIX. Koka Kak opraH BblaeneHHUs. Poyib KOXH B
tertootnaue. [IponsBoanbie koxu. CpencTBa NacCCUBHOM M aKTUBHOM 3allUThI y
YKUBOTHBIX.

KoopanHanms W perynsiuus  SKM3HEAEATEIbHOCTH Yy  >KMBOTHBIX.
Pa3ipaxuMoCcTh 'y  OJIHOKJIETOYHBIX KUBOTHBIX. Takcucel (oroTakcuc,
TpoOTaKCUC, XEMOTaKCHC M Jipyrue Takcuchl). HepBHas perymsius. HepBHas
cuctema, €€ 3HadeHue. HepBHas cuctema y O€CIMO3BOHOYHBIX: ceTyaTas
(muddy3nas), crTBONOBas, y3iaoBasg. HepBHas cucrema 'y MO3BOHOYHBIX
(TpyOuaras): roJOBHOM U CHMHHOW MO3T, HEPBBI. Y CIOKHEHHE TOJOBHOIO MO3ra
oT pei0 10 muekonuTaromux. [losiBneHne GOJMbIIUX MOTYyIIAPUH, KOPbI, O0pPO31 U
W3BWIMH. ['ymMopanbHas peryisiuus. Poib TOpMOHOB B JKM3HU >KUBOTHBIX.
[TonoBeie ropmonbl. [lomoBoi mumopdusm. Opranpl 4YyBCTB, MX 3HAUYCHUE.
Peneniropsl. IlpocTthie u cnoxubie ((haceTouynwie) riaza y HacekoMbix. Opran
3peHHUs] U clyXa y MO3BOHOYHBIX, UX yciokHeHue. Opranbl OOOHSHHSA, BKyca U
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OCsi3aHMSl y OECIIO3BOHOYHBIX M MO3BOHOYHBIX KUBOTHBIX. OpraH OOKOBOU JIMHUU
y psIO.

[loBenenue KUBOTHBIX. BpoxknéHHoe © NpUOOPETEHHOE TIOBEICHUE
(MHCTUHKT u HayuyeHue). Haydenuwe: yciioBHbIe pedIeKchl, HUMIPUHTUHT
(3areuatsienue), MHCAUT (mocTwkeHue). [loBenenue: nuiieBoe, 0OOPOHUTEIBLHOE,
TeppUTOpHaAIbHOE, OpauHoe, nccieaoBaTesbckoe. CTUMYIBI TOBEICHUS.

Pa3smHOXXeHHMEe W pa3BUTHE XKUBOTHBIX. becrnonoe pa3MHOXEHHE: JeleHHE
KJIETKH OJHOKJIETOYHOTO OpraHM3Ma Ha JBe, IIOYKOBaHHWE, (parMeHTaIusl.
[TonoBoe pasmHoxkeHue. [IpemmyiiecTBO MOJOBOTO pa3mMHoOkeHus. I[lonoBbie
xenesbl. SAndHuKd U ceMeHHUKU. [lonoBbie kieTku (rameTsl). OMio10TBOPEHUE.
3urora. IlapreHorenes. 3apojspiieBoe pazButue. CTpoeHHe siflla MTHIIBL.
BryTpuyTpoOHOE pa3BUTHE MIJICKONMHUTAIONIUX. 3apOJBIIICBBIE  OOOJIOYKH.
[ImanenTa (metrckoe MECTO). [Tynounslii KaHaTHUK (mymoBUHA).
[TocTaoMOpuoHanbHOE pa3BUTHE: TMpsMoe, Hempsimoe. Metamopdo3 (pa3Butue c
MIPEBPAIIEHUEM ): TIOJIHBIN U HETIOTHBIH.

Jlabopamopnsie u npakmuueckue pabomol.

O3HakOMJIEHHE C OpraHaMy OIOPbI U JIBHXKEHUS Y )KUBOTHBIX.

N3yyenue crnoco0oB MOTJIOMIEHHUS MUY Y )KUBOTHBIX.

N3yyenue crnoco0oB JAbIXaHUS y dKUBOTHBIX.

O3HakoOMJIEHHE C CHCTEMAaMH OPraHOB TPAHCIIOPTA BEUIECTB Y )KUBOTHBIX.

N3ydeHne NOKPOBOB TeJa Y )KUBOTHBIX.

N3yueHne opraHoB YyBCTB Y KUBOTHBIX.

dopMHUpOBaHUE YCIOBHBIX PE(IEKCOB Y aKBAPUYMHBIX PBIO.

CtpoeHue sHIa U pa3BUTHE 3aPOJIbIIIA MITUII (KYPHUIIBI).

3. CucremaTnyeckue rpynibl ;)kWBOTHBIX

OCHOBHBIC KaTErOpUM CHUCTEMATHUKH JKUBOTHBIX. Buj Kak OCHOBHas
CUCTEeMaTH4eCcKasi Kareropus xkuBOTHbIX. Knaccudukamus xuBoTHbIX. CHuctema
KUBOTHOTO MHpa. CHUCTEMAaTUUECKUE KaTerOpUH KUBOTHBIX (I[apCTBO, THII, KJIacc,
OTpsill, CEMEWCTBO, pOJA, BHUMI), MX CONOAYMHEHUE. bHHapHasi HOMEHKJIATypa.
OTpaxeHrne COBPEMEHHBIX 3HAHUW O TMPOUCXOXKIACHUU U POJICTBE KUBOTHBHIX B
KJ1accu(pUKaIMy KUBOTHBIX.

OIHOKIIETOYHBIE YKUBOTHBIE — IIPOCTEHUILIKE. Crpoenue 151
KU3HEJEATEIBHOCTh ITpocTemmx. Mecroobutanue u obpas xku3Hu. OOpa3oBaHue
IIUCTHI TIPW HEOJIATOMPUATHBIX YCIOBUAX Cpeabl. MHOrooOpasue MpOCTEHINNX.
3HayeHHe MPOCTEUIINX B MPUPOJE W JKU3HU YesIoBeKa (00pa3oBaHUE OCaTOYHBIX
nopoj, Bo30ynutenu 3abosneBaHui, cuMmOuoTuueckue Buibl). Ilytn 3apaxeHus
YyeJioBeKa W Mepbl NMPO(PHUIAKTUKHU, BBI3IBAEMBIC OJIHOKJICTOUYHBIMU KUBOTHBIMU
(MaJISIpUMAHBIN TUIa3MOIHUMN).

Jlabopamopnvie u npakmuueckue pabomaul

UccnenoBanne ctpoeHus uUHGY30puHu-Ty(Qenbk W HaOIoJaeHue 3a €€
nepeBIKeHNEM. M3yueHne xeMoTakcuca.

Mmuoroo6pasue npoctermux (Ha TOTOBBIX MperapaTax).

W3roToBnenne Moaenu KIETKU TpocTeiiiero (aMeéonr, nHPy30puu-Typenbku

U JIPYTOE.).
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MHOroK/eTOYHbIe ’KMBOTHBIE. KuieynonoJsiocTabie. Obmumas
XapaKTEPUCTHKA. MecrooOuTtanue. Ocobennoctu CTPOCHUS u
KU3HENIEATETbHOCTH. DKTOAEpMa U 3HTOAEepMAa. BHYTPUMNOIOCTHOE M KIETOYHOE
nepeBapuBanue nuimu. Perenepauus. Peduexc. becnonoe pa3mHoxeHHe
(moukoBanue). IlonoBoe pasmHoxkenue. ['epmadpoauTusM. PasznenbHOMONBIE
KHUIIIEYHOTIOJIOCTHBIE. MHuoroobpa3sue KHUILIEYHOTIOJIOCTHBIX. 3HayeHue
KUIIIEYHOTIOJIOCTHBIX B MPUPOJIE M KU3HU yeroBeka. KopaiaoBble MOJHUIBI U UX
poub B prudooOpa3oBaHUM.

Jlabopamopuvie u npakmuueckue padomaul.

HccnenoBanre CTPOEHUS NPECHOBOJHOM THUAPBI M €€ TNepelBHKECHHUS
(IIKOJIBHBIN aKBapUyM).

HccnenoBanre mHUTaHUS THAPHI AaQHUSMA H [HUKJIONAMH  (ITKOJBHBIH
aKBapuyM).

W3roToBieHre MOJENH MPECHOBOIHON THJIPHI.

Ilnockme, Kpyrible, KoJb4YaTble 4epBH. OOmEas XapaKTepUCTHUKA.
OcoOEHHOCTH CTPOCHUS U KU3HEJEATEIBHOCTH TJIOCKUX, KPYTJIBIX U KOJIbYATHIX
yepBell. MHorooOpasue uepBeil. Ilapasurnueckue MIOCKHE M KpPYIJIblE 4YEpBU.
[{ukapl pa3BUTHS NMEYEHOYHOI'O COCANbIIMKA, OBIUBEro IEMHs, 4YeI0BEUYECKON
ackapupl. YepBu, UX NTPHUCHOCOOJNICHHS K Tapa3uTU3My, Bpel, HAHOCHUMBIN
YEJIOBEKY, CEIbCKOXO3SIMCTBEHHBIM pPACTEHUSM M JKHUBOTHBIM. Mepsl 10
NPEAYNPEKICHUIO 3apaKCHUsI Mapa3uTUYECKUMU 4YepBAMH. Poiib yepBel Kak
no4yBooOpazoBaTesei.

Jlabopamopuwle u npakmuueckue padomoi.

HccnenoBanre BHEIIHErO CTPOEHUs O0XkaAeBoro uepssi. HaOmioneHue 3a
peakiuen 10XK1eBOro YepBs Ha Pa3apaKUTEIH.

HccnenoBanrie BHYTPEHHETO CTPOCHMS JOKACBOrO 4YepBsi (Ha TOTOBOM
BJIQYKHOM TpernapaTe U MUKPOIIpEnapare).

N3yyenue mnpucnocoOieHuil nmapa3uTUYeCKHX YepBed K Mapa3utusMy (Ha
TOTOBBIX BJIQXXHBIX U MUKpOTIpENnaparax).

Unenucronorue. OOmas xapakrepuctuka. Cpenbl xu3Hu. BHeminee u
BHYTPEHHEE CTPOCHHE  WIEHUCTOHOTHX. MHOrooo6pasue  4JICHUCTOHOTHX.
[IpencraBuTenu Kiaaccos.

Pakoo6pa3zubie. OcOOEHHOCTU CTPOCHUSI U KU3HENCSITEIILHOCTH.

3HaueHue pakooOpa3HbIX B PUPOJIE U KU3HU YeJIOBEKa.

[TaykooOpaznbie. OCOOEHHOCTH CTPOCHUS M JKU3HEIEITCIIBHOCTH B CBSI3HU C
XKU3HBIO Ha cymie. Kiemu — BpeauTenu KyJabTypHBIX pacTEHUN U Mepbl 0OpbOBI €
HuMu. [lapasuTndeckue kiemu — BO3OYAMTENM M MEPEHOCUYUKH OMACHBIX
Oone3nel. Mepbl 3a1uThl OT Kileniei. Posb kienieit B mouBooOpa3oBaHUU.

Hacekombie. OCOOEHHOCTH CTPOEHHUS U KU3HEAESITeNbHOCTU. PazMHOXeHue
HACeKOMBIX ¥  TUIbl  pa3BuTug. OTpsasl  HaceKoMmbixX: [IpsiMOKpbLIBIE,
PaBHOKpBLIBIE, ITomyXeCcTKOKpBLIbIE, Yewmyekpsbuible, KecTkokpbuible,
[Iepenonuatokpsuibie, JBykpbuible W apyrue. Hacekomble — MNEpEeHOCUMKHU
BO3OyAMTENIed W TMapa3WThl YEJOBEKa W JIOMAIHUX KUBOTHBIX. Hacexombie-
BpEAUTENN caja, oropoja, moJjs, Jieca. HacekoMble, CHMXKAIOIIKUE YUCIEHHOCTh
BpenuTened pacreHud. lloBeneHMe HACEKOMBIX, HWHCTHUHKTBL. Mepel 1o
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COKpAILIEHUIO YHUCIEHHOCTH HACEKOMBIX-BpEAUTENECH. 3HAYEHHE HACEKOMBIX B
IPUPOJE U )KU3HU YETIOBEKA.

Jlabopamopuvie u npakmuueckue padomal.

HccnenoBaHne BHEUIHETO CTPOEHUST HACEKOMOIO (Ha IpUMEpEe ManCKOro
’KYKa WM IPYTUX KPYMHBIX HACEKOMBIX-BpPEIUTENIEH).

O3HakOMJIEHHE C Pa3IUYHBIMU TUIIAMU Pa3BUTHS HACEKOMBIX (Ha IpHUMeEpe
KOJIJICKITH ).

MoJsumrockn.  OOmiast  xapakTepucTuka. MecTooOuTaHHE  MOJUTIOCKOB.
CrtpoeHue M HpOLECCHl KUZHENECATEIBHOCTH, XapaKTEpHbIE JJIsI OpPIOXOHOTHX,
JIBYCTBOPYATHIX, TOJOBOHOIMX  MOJUIFOCKOB. YepThl  MPUCHOCOOIEHHOCTU
MOJUTIOCKOB K cpene oOutaHus. Pa3MHOXkeHuMe MOJUTIOCKOB. MHOrooopasue
MOJUTIOCKOB. 3HaYE€HUE MOJUTIOCKOB B IPUPOJE U KU3HU YETIOBEKA.

Jlabopamopuwie u npakmuueckue padbomoi.

HccnenoBaHre BHEIIHETO CTPOEHHUS PAKOBUH MPECHOBOAHBIX M MOPCKUX
MOJUTIOCKOB (paKOBHHBI 0€33y0KH, EPIIOBHILIbI, IPYAOBUKA, KATYIIKU U APYTHE).

Xopaosble. OOmmas XxapakTepUCTUKA. 3apOJBIIIEBOE Pa3BUTHE XOPIOBBIX.
Cucrematnueckue rpynnbl xopaoBbiX. lloatun becuepenHble (1aHLETHUK).
IToaTun Yepenuslie, nunu I103B0OHOUYHBIE.

Pp10b1. OO11as xapakrepucTuka. MecTooOOMTaHHE U BHEILIHEE CTPOSHUE PhIO.
OcoOeHHOCTH BHYTPEHHETO CTPOEHUS U IPOLECCOB KU3ZHEACSATEIbHOCTH.
[Tpucnioco0aeHHOCTh PBIO K yCIOBHSAM oOuUTaHUS. OTIMUUS XPSILEBBIX PbIO OT
KOCTHBIX pbIO. Pa3MHOXeHue, pa3BUTHE W MUTpalMs pbldO B MPUPOJIE.
MHuorooOpa3ue pbiO, OCHOBHBIE CHCTEMAaTHUYECKHE TPYyNIbl ppl0. 3HaUeHHE phIO B
IPUPOJE U KU3HU YeTOBEKA. X034iCTBEHHOE 3HAaUEHHE PHIO.

Jlabopamopuvie u npakmuueckue padomal.

HccnenoBaHre BHEIIHETO CTPOCHHUS M OCOOEHHOCTEH MEepeBUKEHUS PHIOBI
(Ha mpuMepe KUBOU PHIObI B OaHKE C BOAOK).

HccnenoBaHnre BHYTPEHHEIO CTPOEHUS PbIOBI (HA mMpUMEpe TOTOBOrO
BJIAKHOTO Tpenapara).

3emHoBOaHbIe. OOmiasi XxapakTepuctuka. MecTooOUTaHHWE 3€MHOBOJIHBIX.
OcobeHHoctu BHEIIHETO 17} BHYTPEHHETO CTPOEHU, IIPOLIECCOB
KU3HEIEATEIIbHOCTH, CBA3aHHBIX C BBIXOJAOM 3€MHOBOAHBIX Ha  CywIy.
[Tprcnoco0aeHHOCTh 3¢eMHOBOJHBIX K JKM3HHM B BOJIE€ M Ha cyle. Pa3MHOXXeHUE U
pa3BUTHE 3€MHOBOJHBIX. MHOrooOpas3ue 3¢eMHOBOJHBIX M MX OXpaHa. 3HAUCHHE
36MHOBOJIHBIX B MPUPO/JIE U )KU3HU YEJIOBEKA.

IIpecmbikalonuecs. O6mmas XapaKTePUCTHKA. Mectoobutanue
npecMmbIKaromuxcsi. OCOOEHHOCTHM  BHEIIHET0 M BHYTPEHHETO  CTPOCHUS
npecmbikatomuxcs.  [Iponeccel  ku3HeaestenbHOcTH.  [IpucnocobieHHOCTh
NPECMBIKAIOIIMXCS K  KU3HM Ha cyme. PasMHOXeHHMEe U pa3BUTHE
npecMmbikaromuxcs. Perenepanus. MHoroo0pasue MNpeCcMBIKAIOMIMUXCA W UX
oxpaHa. 3HaueHHUE MPECMBIKAIOUIUXCS B MPUPOJIE U KU3HU YEIOBEKA.

ITuuel. O6mias xapakrepuctuka. OcoOOEHHOCTH BHEIIHETO CTPOCHHS MTHIL.
Oco0eHHOCTH BHYTPEHHETO CTPOCHUS U MPOLECCOB YKU3HEICSATENbHOCTH MTHL.
[Tpucnocobnenust ntun k noi€ry. [loBenenue. PasmHoxeHne u pa3BuUTHE NTULL.
3a0ota 0 motoMcTBe. Ce30HHBIE SBICHHS B KU3HU NTUL. Murpamuu nTHll, UX
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n3ydeHue. MHoOrooOpasue NTUIl. IKOJOTUYECKHE TPYNIbl NTUI] (IO BBIOOPY
YUHTES HAa NPUMEPE TPEX SKOJOTMYECKHX TPyHH C YYETOM PacHpOCTPaHEHUs
nTul B peruone). [Ipucnoco0naeHHOCTh NTHUIl K Pa3IUYHbIM YCIOBHSM CPEb.
3HaveHue MTULl B IPUPOJIE U )KU3HU YeJIOBEKa.

Jlabopamopnvie u npakmuueckue padomul.

HccnenoBanrie BHEIIHETO CTPOCHHUS U MEPhEBOr0 MOKPOBA MTHUIL (HA IPUMEpPE
yyyesia MTUIl U Habopa MepheB: KOHTYPHBIX, TyXOBBIX U MyXa).

HccnenoBanrie 0cOOEHHOCTEN CKelleTa MTHUIBI.

Muekonuramommue. Ob6mias XapaKTePUCTUKA. Cpenni KUZHU
MiekonuTaromux. OCoOOEHHOCTH BHEIIHErO CTPOCHHSI, CKEJIETa U MYCKYJATyphl,
BHYTPEHHETO cTpoeHus. lIpouecchl ®U3HENEATEIbHOCTH. Y CIOXHEHUE HEPBHOMN
cucrembl. [loBenenune miexkonutaronmx. PasmHoxkeHue u pasButue. 3aborta o
MOTOMCTBE.

[lepBo3Bepu. OpnHomnpoxoansie (siueknanymue) U Cymuarble (HHU3LIME
3Bepu). [lmanentapusie Miekonurtaromuye. MHOTO0Opa3ue MiIEKOMUTAIOMUX (10
BBIOOPY yUUTENS U3y4aloTCs 6 OTPsII0B MIEKONUTAIOIUX HA IPUMEPE IBYX BHUJIOB
u3 Kaxxaoro otpsana). Hacekomosinubie u Pykokpeuisie. ['pri3yHbl, 3aiiiieo0pa3Hble.
Xumnsle. Jlactonorue u Kuroo6pasusie. [lapHokonbiTHbie 1 HenapHOKOIBITHBIE.
[Tpumartsl. CemeiicTBa oTpsia XUIlIHbIE: cOOauby, KOIIaYbt, KyHbU, ME/IBEKbU.

3Hau€HWE  MJICKONIUTAOIIMX B  IPUPOJAE W KU3HHU  YEJIOBEKa.
Muiekonuraronme — NepeHOCYUKH BO30yauTeNel omacHbIX 3aboneBaHuil. Mepbl
00pbOBI ¢ TphI3yHaMu. MHOTroo0pa3ue MICKOMUTAIOIIUX POTHOTO Kpasl.

Jlabopamopuwle u npakmuueckue padomoi.

HccnenoBanre 0COOEHHOCTEN CKelleTa MIEKOMUTAOIIUX.

HccnenoBanrie oco0eHHOCTEN 3yOHON CUCTEMBbI MIIEKOITUTAIOIINX.

4. Pa3BuTHE )KHBOTHOIO MHUPa Ha 3emuie

OBOJIIOLIMOHHOE Pa3BUTHE JKUBOTHOTO MHpa Ha 3emiie. Y CIIOKHEHHE
KUBOTHBIX B MpOIECCE HBOMIOLMU. J[OKa3aTenbCTBAa HBOIIOLMUOHHOTO PA3BUTHUS
XKUBOTHOrO Mupa. Ilaneontonorusa. Fckonaemele OCTaTKM JKUBOTHBIX, HX
u3ydeHue. Meroabl HM3yYEHHsI HCKOIAeMbIX OCTaTKOB. PecTtaBpaius IpeBHUX
YKUBOTHBIX. «KHBBIE HCKOIAEMBIE» )KUBOTHOT'O MHPA.

Ku3Hp x*uBOTHBIX B Bojae. ONHOKIETOYHBIE XUBOTHBIE. [IpomcxoxkneHue
MHOTOKJIETOYHBIX >KMBOTHBIX. OCHOBHBIE 3Tamlbl 3BOJIOLIUU OECIO3BOHOYHBIX.
OCHOBHBIE 3Tallbl 3BOJIIOLMH T03BOHOYHBIX )KUBOTHBIX. BeIMEpIIINE KUBOTHBIE.

Jlabopamopuvie u npakmuyeckue padomoi.

HccnenoBanre HCKOMAEMBbIX OCTATKOB BHIMEPILUX >KMBOTHBIX.

5. 7KuBOTHbBIE B IPUPOAHBIX COO0IIECTBAX

’KuBoTHble U cpena oOutanus. BiusHue cBeTa, TemMnepaTypbl U BIaKHOCTH
Ha )XKUBOTHBIX. [[prcrocoOIeHHOCTh )KMBOTHBIX K YCIIOBUSIM CpE/Ibl OOUTAHUS.

[TonynsiuuM >KUBOTHBIX, MX XapaKTEpUCTHKU. OIUHOUHBIA W TPYNIIOBOM
oOpa3 xu3Hu. B3auMOCBSA3M KUBOTHBIX MEX]y COOON U C PYTMMU OpraHu3MaMu.
[TumieBsie cBA3M B mpuUpogHOM cooOuiecTBe. [luieBbie ypOBHH, IKOJIOTHYECKAs
nupaMuia. JKOcUcTema.

JKuBOTHBIH MuUp NOpUPOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH
pacnpeneneHus AKUBOTHBIX Ha TutaHere. PayHa.
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6. ZKHBOTHBIE U YeJIOBEK

Bo3nelicTBue 4enoBeka Ha KUBOTHBIX B NPUPOJAE: MPSIMOE U KOCBEHHOE.
[IpombICIOBBIE€ KUBOTHBIE (PBHIOOJIOBCTBO, 0X0Ta). BeneHue npoMpicia >KMBOTHBIX
Ha OCHOBE HAYYHOI'O MOAXO0/1a. 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

OpnomanHuBaHue XUBOTHBIX. CeNeKIus, MOopojabl, UCKYCCTBEHHBIM OTOOD,
KY€ TIPEIKU JIOMAIIHUX >KMBOTHBIX. 3HAUYCHUE JOMAIIHUX JKUBOTHBIX B KU3HU
yenoBeka. JKHMBOTHBIC CEIBCKOXO3SMCTBEHHBIX yroaui. Meroasl OOpbOBI ¢
YKUBOTHBIMU-BPEIUTEIIAMU.

['opoq kak ocobas HMCKYCCTBEHHas cpela, CO3JaHHas YeJIOBEKOM.
CuHaHTpOTHBIC BHUABI JKUBOTHBIX. YCIOBUS HMX OOWTaHWS. becro3BOHOYHBIC H
MO3BOHOYHBIE >KMBOTHBIE TOpoAa. AJanTaiusi >KMBOTHBIX K HOBBIM YCJIOBUSIM.
PexpealmoHHbld TIpecC Ha JKUBOTHBIX JHUKHX BHJIOB B YCJIOBHUSX TOpPOJA.
be3nanzopHbie JIOMAaIlTHUE J)KHBOTHEIC. [TutoMHMKU. Boccranopienue
YUCJIEHHOCTH PEAKUX BHUJOB KUBOTHBIX: O0CO00 OXpaHseMble MPUPOJIHbBIC
tepputopun (OOIIT). Kpacnas kaura Poccuu. Mepbl coXpaHEHHS KUBOTHOTO
MHDA.

9 KNIACC

1. YesoBek — 0MOCOIHAJIBLHBINA BHJT

Hayku o uyenoBeke (aHatoMus, (PU3MOJIOTHS, TCUXOJIOTHUS, AHTPOIIOJIOTHS,
TUTUEHA, CAHWUTApPUs, DKOJOTWs 4YeJIOBeKa). MeToapl HM3y4YeHUs OpraHusma
YeJoBEKa. 3HAYEHUE 3HAHUM O YEJIOBEKE ISl CAaMOMO3HAHHMS M COXPaHEHUS
310poBbsi. OCOOEHHOCTH YeJIOBEKa KaK OMOCOIMAIBLHOTO CYIIECTBA.

Mecto uenoBeka B CHUCTEME OPraHMYECKOro Mupa. UYenoBeKk Kak 4YacTh
npuposbl. CHUCTEeMaTHYECKOE TMOJIOKEHUE COBPEMEHHOro desnoBeka. (CXOJCTBO
yesjoBeKa ¢ MiiekonuTaromumu. OTiandure 4enoBeka oT npumaTtoB. J[okazaTenncTBa
YKUBOTHOTO TPOUCXOXKIACHUS 4yeoBeKka. UemoBeK pa3yMHbIH. AHTPOTNOTEHE3, €ro
sTambl. buonormueckue ©W couMabHbIE (AKTOPHI CTAHOBIICHHUS YEJIOBEKA.
YenoBeueckne pachl.

2. CTpykKTypa opraHu3ma yejioBeka

CrtpoeHne U XUMHUUYECKHM cocTaB kiIeTKH. OOMEH BEIIECTB M IMpeBpalicHue
DHEPruu B KieTke. MHOroobpasmue KIeTok, ux jaeneHue. HykienHOBbIE KUCIOTHI.
I'enpl. XpoMocoMBbl. XpOMOCOMHBIM Habop. Mwurto3, meio3. ComaTHyeckue u
nojioBble KJIETKU. CTBOJOBBIE KIETKU. TUIBI TKaHEH OpraHu3Ma YesOBeKa:
AIUTENMANIbHBIE, COCMHUTEIIbHbIC, MBbIIICUHbIe, HEpBHAsA. CBOWMCTBA TKaHEW, HX
byakuun. Opranbl U CHUCTeMbl OpraHoB. OpraHm3sM Kak eJuHOE IIeJoe.
B3auMocCBsI3b OpraHoB U CUCTEM KaK OCHOBA TOMEOCTa3a.

Jlabopamopuvie u npakmuyeckue padomol.

N3yuyeHne  MHKPOCKOIIUYECKOTO  CTPOCHMsS  TKaHed (Ha  TOTOBBIX
MUKpOIpenaparax).

Pacno3naBanue opraHoB U CUCTEM OPTraHOB uesioBeKa (1o Tabauiam).

3. HeiiporymopaJjibHasi peryJjsiusi

HepBHas cucrema yenoBeka, €€ opranuzanus 1 3HaueHne. HermpoHsl, HEpBHI,
HepBHBIE Y3761, Peduiekc. PednexkropHas myra.
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Penientopel.  [IByxHeHpOHHBIE U TPEXHEUPOHHBIE pe(IEeKTOpHbIE IYTH.
CrinHHOM MO3T, ero crpoenue u GyHKIuu. Pedrexcel cnuHHOro Mo3sra. ['onoBHOM
MO3r, ero ctpoeHue u ¢GyHkuuu. bonbmme nomymapusi. Pediekcbl rojgoBHOro
Mo3sra. besycioBHble (BpOXIEHHBIE) U YCIOBHBIE (MpHOOpETEHHBIC) PEdIICKCHI.
Comaruueckas HepBHas cuctema. BererarnBHas (aBTOHOMHAs) HEpBHAs CUCTEMA.
HepBHas cucrema kak eauHoe 1enoe. Hapyiienust B paboTe HEpBHOW CUCTEMBI.

['ymopanbHas perymsiusi GyHKUMA. OHIOKpUHHas cuctema. JKenessl
BHYTpEHHEW cekpeuuu. JKene3pl cmemaHHOM cekpenuu. ['OpMOHBI, UX pOJib B
perynsiuud  GU3MOIOTHYECKUX (YHKIMM OpraHu3Ma, pocTta ¢ Pa3BUTHSL.
Hapymenne B paboTe >HIOKpUHHBIX kené3. OcobeHHOCTH pediekTopHoll u
TYMOPAaJIbHOU perynsanuu GyHKIUH OpraHu3ma.

Jlabopamopnsie u npakmuyeckue padomeol.

N3ydeHue ToJ0BHOTO MO3Ta YyesloBeKa (10 MYJIsKaMm).

N3ydeHne n3MeHeHus pa3Mepa 3payka B 3aBUCHUMOCTH OT OCBEIIEHHOCTH.

4. Omopa M ABUKeHHE

3Ha4YEHHE ONIOPHO-ABUIATENIBHOTO anmnapara. CKeJleT 4eJIoBeKa, CTPOCHHUE €T0
otaenoB U ¢yHkiuu. Koctu, ux XuMHUecKuil cocTaB, CTpoeHHE. THIbl KOCTEH.
Poct xocreit B jymmHy 1 tonmuHy. CoennHenue kocteil. Ckener rojoBel. Ckener
TyJnoBuia. CkeJaeT KOHEUHOCTeH U MX mosicoB. OCOOEHHOCTU CKelleTa 4esloBeKa,
CBS3aHHBIE C IIPSMOXO0XKICHUEM U TPYIOBOU IEATEIBHOCTBIO.

Mpimeunas cucrema. CTpoeHuMe M (PyHKIMM CKeNeTHbIX Mblmi. Paborta
MBIIIILL: CTaTUYeCKas M JUHAMUYECKas, MBIIIIbI CrudaTeln W pa3rudatelu.
Yromnenue wbimn. ['mnoauHamus.  Posib  ABUTarenbHOM  AKTUBHOCTHM B
COXPaHEHHH 3710POBbSI.

Hapymienuss onopHo-ABUrateibHOM CUCTEMBI. Bo3pacTHble W3MEHEHUS B
ctpoenun kocred. Hapymenne ocanku. IlpexgynpexieHne HCKPUBICHUS
MO3BOHOYHMKA W pa3BUTHs miockoctonus. [Ipodunaktuka TpaBmarusma. [lepBas
ITOMOIUIb IIPU TPABMAaxX OMOPHO-ABUTATEIILHOIO armnapara.

Jlabopamopnwie u npakmuueckue pabomol.

HccnenoBanne CBOWCTB KOCTH.

N3yueHne CTpoeHHs KOCTeN (Ha MyJIsiKax).

N3y4yenue cTpoeHus Mo3BOHKOB (Ha MYJISIKAX ).

OmnpeneneHrue TMOKOCTH TTO3BOHOYHHMKA.

M3mepeHne Maccel U poCTa CBOEro OpraHu3ma.

N3yyeHue BIUSHUSA CTATUYECKOM U JUHAMUYECKOW HAarpy3KW Ha yTOMIJICHUE
MBIIIIII.

BrIsiBnEeHME HapylIEeHUST OCAHKHU.

Ornpenenenue Mpu3HaKoOB MIIOCKOCTOIIHS.

Oxka3zaHue NepBOM MOMOILHN MPH MOBPEKICHUH CKEJIETa U MBIIIL.

5. BHyTpeHHHs cpeaa opraHusma

BuyTtpennsis cpena u e€ QyHkuuu. DopMeHHBbIE 3IIEMEHTBl KpPOBH:
APUTPOIUTHI, IEUKOUTHI U TPOMOOIIUTEI. ManokpoBue, ero mpuunHbl. KpacHbrit
KOCTHBIM MO3T, €ro poJib B opranu3me. [lnazma kpoBu. 110cTOSHCTBO BHYTpEeHHEN
cpensl (romeocrta3). CBépTeiBaHue KpoBU. ['pymmbel kpoBu. Pesyc-gakrop.
IlepenuBanue xpoBu. [JoHOpCTBO.
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NmvmynuTter u  ero Buabl. DakToppl, BIMAIOIIME HAa UMMYHHUTET
(mpuoOpeTéHHbIE MMMYHOIE(ULIUTHI): paJUAMOHHOE OOIy4YeHHE, XMUMHUYECKOE
OTpaBJieHUE, TOJI0JIaHKe, BOCIaJeHue, BUpYyCcHble 3a0oneBanusi, BUY-undexuus.
BunoukoBas xkenes3a, JuM@aTuiueckue y3ibl. BakiuHbl U JieyeOHbIE CHIBOPOTKH.
3nauenue padort JI. [Tacrepa u .M. MeunukoBa no U3y4yeHUI0 UMMYHUTETA.

Jlabopamopnvie u npakmuyeckue padomui.

N3ydyeHne MHMKPOCKOIHUYECKOTO CTPOEHHSI KPOBH 4YEJIOBEKA U JISATYLIKH
(cpaBHEHME) Ha TOTOBBIX MUKpOIIpenaparax.

6. KpoBooOpaimenue

Opransl  kpoBooOpamieHus. CtpoeHue u pabota cepama. ABTOMATH3M
cepaua. CepAedHblii LUK, €ro JUIMTENbHOCTb. bonpmoll W Mamblii Kpyru
KpoBooOparmienus. JIBmxenne kpoBu 1o cocyaam. Ilymwsc. Jlumdarndeckas
cucrema, JUMQPOOTTOK. Perynsius aesTensHOCTH cepiaua M cocynoB. ['mruena
ceplieyHo-cocynucTol  cucteMbl.  IIpoduiiakTuka  cepAaedHO-COCYIUCTHIX
3a0oneBanuil. [lepBas momous Ipu KPOBOTEUEHUSIX.

Jlabopamopnsie u npakmuueckue pabomol.

W3mepenne KpOBSIHOTO J1aBJICHHUS.

Onpenenenue Iynbca U YUCia CEPACYHBIX COKPAIEHUM B IOKOE U IIOCIHE
JO3UPOBAHHBIX (PU3NYECKUX HAIPY30K y YEIIOBEKA.

[IepBas moMoIb NpU KPOBOTEUEHHUSIX.

7. JAbIXaHue

[pixanne wm ero 3HaueHue. Opranbl apixanus. JIérkwe. B3anMocBs3b
CTpO€HUS M (PYHKUUN OpraHoB JbpIXaHud. ['a3000MeH B JETKUX M TKaHIX.
KusnenHass €MKOCTh NErKux. MexaHu3Mbl ObIXaHUs. JlpIXaTenbHble TBUKEHUS.
Perynsiuust 1bIxanus.

Nudeknmonnsie 00J€3HU, TEpeAaroirecs: 4epe3 BO3AYyX, MPEeAyNpeKICHUE
BO3/IYIIHO-KANeNbHbIX ~ HMHpekuuid. Bpen  Tabakokypenus, ynoTpeOiaeHUs
HAPKOTUYECKUX M TCUXOTPOMHBIX BemlecTB. Peanmmanus. OxpaHa BO3MYLIHOU
cpenbl. Oka3aHue MepBoi MOMOILIHN ITPU NOPAKEHUU OPTaHOB JIBIXAHMUS.

Jlabopamopnwie u npakmuueckue pabomol.

N3mepenne o6xBata IrpyIHOM KJIETKH B COCTOSIHUHM BOXa U BbLAOXA.

Omnpenenenre 4acToThl AbixaHus. BivsHue pa3nuuHbix (akTOpOB HA YaCTOTY
JIbIXaHUSI.

8. Ilurtanue u nNuIIEBapeHue

[IuTaTenpHbIe BElECTBA W MUIIEBbIE MPOAYKTHI. [luTanue u ero 3HauyeHue.
[TumeBapenue. Opranbl MUIIEBapEHUs, UX CTpoeHUE U PyHKIUU. DEepMEHTHI, UX
pouib B nunieBapeHuu. [luimesapenue B poToBoi mojgocTH. 3yObl U yXO/ 32 HUMHU.
[IumeBapenue B KelyJake, B TOHKOM M B TOJICTOM KHUIIEYHHKE. BcachiBaHue
nUTaTeNbHBIX BellecTB. BecackiBanue Boabl. [luiieBapuTenbHbIe Keae3bl: eYeHb U
MOJIKETyI0YHAs JKeJle3a, UX Pojib B MUIIEBAPEHUH.

MukpoOroM 4elloBeKa — COBOKYIMHOCTh MHMKPOOPTaHHU3MOB, HACEISIOIINX
opraHu3M uenoBeka. Perymsmus nuieBapeHus. MeToasl H3ydEHHs OpraHOB
numeBaperus. Padoter W.I1. T1aBnona.
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['uruena nuranus. [lpenynpexaeHue TIUCTHBIX M KETYIOYHO-KUIICUHBIX
3a00/IeBaHMM, THILEBBIX OTpaBleHUH. BrusHUMEe KypeHus U aukorojisi Ha
MUILEBapEHUE.

Jlabopamopnvie u npakmuyeckue padomui.

UccnenoBanue neiictBrsi pEpMEHTOB CIIOHBI HA Kpaxmall.

HabGnronenue neiicTBus KeIy0YHOTO COKa Ha OENKH.

9. OOMeH BelecTB U NMpeBpallleHue YJHePrun

OOMeH BelIecTB W MPEBpAIlEHUE DHEPrUM B OpPraHU3ME YeJIOBEKa.
[TnactTudeckuit U sHepreTdeckuii oOMeH. OOMEH BOJIbI U MUHEPAJIbHBIX COJICH.
OOMeH 0enKoB, YTIIEBOJIOB U KUPOB B opranu3Me. Perynsius oOMeHa BEIIECTB U
NpPEBPAILCHUS SHEPTHH.

Butamunbl ¥ ux ponb s opranusma. [locTyreHre BUTAMUHOB C MHIIEH.
CuHTE3 BUTAMUHOB B OpraHu3Me. ABUTAMUHO3bI U TUIIOBUTAMUHO3bI. COXpaHEHUE
BUTAMUHOB B MUIIIE.

Hopmbl u pexuMm nutanus. PanpoHanbHOe NMUTaHWEe — (DAKTOP YKPETUICHHS
310poBbs. Hapyiienue oOMeHa BeIecTs.

Jlabopamopnsie u npakmuueckue pabomol.

HccnenoBanne coctaBa MPOAyKTOB ITUTAHUS.

CocraBiieHUE MEHIO B 3aBUCUMOCTH OT KaJIOPUUHOCTH THIIIH.

CrocoObl coXpaHEHUs! BUTAMUHOB B MMUILIEBBIX MPOAYKTAX.

10. Ko:xka

Ctrpoenune u ¢ynknuu koxu. Koxka u e€ mnpousBognbsie. Koxa u
TepMoperyssinus. BnusHue Ha KOy PakTOpOB OKPYKaIOIIEeH Cpeibl.

3akanuBaHue U ero poib. CrocoObl 3aKanuBaHUsl OpraHu3Ma. [ urueHa Koxw,
TUTUEHUYECKHEe TpeOOBaHUS K OAeXAe U 00yBH. 3a00JeBaHUS KOXH U HUX
npeaynpexaenus. [Ipodunakrrika v nepsasi HOMOILb OPU TEMJIOBOM U COJTHEYHOM
yaapax, 0’Korax 1 00MOpOKEHHUSIX.

Jlabopamopuwie u npakmuueckue padomoi.

HccnenoBanue ¢ MOMOIIBIO JIYTbI ThUIBHOM U JIAJJOHHOW CTOPOHBI KUCTH.

OrnpeneneHue KUPHOCTU PA3TUYHBIX YYACTKOB KOXKH JIUIIA.

Onurcanue Mep Mo yXoay 3a KOKeil JIhia U BOJI0oCaMHu B 3aBUCUMOCTH OT THUIA
KOXHU.

Onucanve OCHOBHBIX TUTUEHUYECKUX TPEOOBaHUM K OJICKI€ U OOYBH.

11. Beinesenue

3nauenue BbiAeneHus. Opranbl BbiaesneHus. Opranbl MOYEBBLICIUTEIBLHOM
CUCTEMBI, MX CTpoeHHe M (QyHKIMUM. MHUKpPOCKOIMUYECKOE CTPOCHHE IMOYKH.
Hedpon. O6pazoBanue mouu. Perynsius moueoOpa3oBaHUsI U MOYEUCITYCKAHUA.
3aboseBaHusl OPraHOB MOYEBBIICIUTEIBHON CUCTEMBI, UX TIPEIYIPEKICHUE.

Jlabopamopuvie u npakmuueckue padomol.

OrnpeneneHne MeCTOINOOKEHUS TTOYEK (Ha MYJIsIKE).

Ornucanue mMep TpoPuIaKTUKU 00JIe3HEH MTOYEK.

12. Pa3MHOXKeHHe U pa3BUTHE

Opranbl penpoaykimu, crpoeHre u ¢yakiuu. [lomossie xenesnl. [lomoBsie
kinetkd.  OmnomoTBopenue.  BuyTpumyTtpoOHOe — pa3Butue. BnusHue  Ha

AMOpHOHATIFHOE pa3BUTHE (PAKTOPOB OKpYyXKatomien cpensl. Ponbl. Jlakramus. Poct
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u passutue pe6énka. IlomoBoe co3peBanue. HacnemoBanue mpHU3HAKOB Y
yenoBeka. HacnenactBeHHbsie 00J€3HM, WX MPUYHHBI U TpeaynpexaeHue. Habop
XpPOMOCOM, TMOJIOBBIE XPOMOCOMBI, T€Hbl. POJIb TEHETHYECKUX 3HAHUU s
IUIaHUPOBaHUST ceMbU. MHbekuuu, nepenarmommecss IMOJOBBIM MyTEM, HX
npouIaKTHKA.

Jlabopamopnvie u npakmuyeckue padomui.

Onucanue OCHOBHBIX Mep MO TNpoduiakThke WHOEKIMOHHBIX BUPYCHBIX
3aboneBanuii: CIIN]] u renaTur.

13. Opransl 4YyBCTB M CEHCOPHbIE CHCTEMbI

OpraHbl 4yBCTB U UX 3HauYeHUE. AHaM3aTOpbl. CeHCOpHbIE cucTeMBI. | '11a3 u
3penne. Onruueckas cucrema Tiasa. CeryaTka. 3pUTENbHBIE PELIEITOPHI.
3putenbHOe Bocnpusitue. Hapymienus 3peHust u ux npuduHsl. ['urueHa speHus.

VYxo u cayx. Crtpoenne u (yHKIIMM OpraHa ciayxa. MexaHu3sM pabOThI
ciayxoBoro anaiuzatopa. CmyxoBoe BocmpusThHe. Hapymenuss ciayxa U ux
pu4uHbL. ['nruena cimyxa.

Opranbl paBHOBECHS, MBIIIIEYHOTO YYyBCTBA, OCS3aHUs, OOOHSHUS U BKYycCa.
B3anmoielicTBUE CEHCOPHBIX CHCTEM OpTraHU3Ma.

Jlabopamopnsie u npaxmuyueckue paoomol

OmnpeneneHue oCTpOTHI 3pEHUS Y YETOBEKA.

N3yuyenue ctpoenus oprana 3peHus (Ha MyJIsbKe U BIaXKHOM Ipernapare).

N3yuyenue ctpoeHus opraHa ciuyxa (Ha MyJIsiKe).

14. IloBeeHue M MCUXHUKA

[lcuxuka u moBeneHue uenoBeka. [[OTpeOHOCTH W MOTHBBI TOBEICHUS.
CouunanbHasi 0OyCIOBJIEHHOCTh TIOBEJEHUS 4YesloBeka. PeduexktopHas Teopus
noBesieHus. Briciias HepBHas AesATEILHOCTh YesoBeka, padotel .M. CedeHoBa,
W.II1. TlaBnoBa. MexaHu3Mm 00pa3oBaHUs YCJIOBHBIX peduekcoB. TopmokeHue.
Jnnamuueckuil crepeotun. Ponb ropMoHOB B moBeaeHuU. HacneacTBeHHbIE U
HEHACJIC/ICTBEHHbIE TPOrpaMMbl TOBEJCHUS Yy dYenoBeka. [IpucnocoOuTenbHbIN
XapakTep NOBEICHUS.

[lepBass m BTOpasi curHaibHble cuctembl. [lo3HaBaTenbHast IEATEIBHOCTD
Mo3ra. Peubr u mpmuienue. [lamsate u BHUMaHue. OMounu. MHIUBUAYalbHbIC
OCOOEHHOCTH JIMYHOCTH: CIIOCOOHOCTH, TEMIIEPAMEHT, XapakTep, OJapEHHOCTH.
Tunel BICIICH HEPBHOW NESITEIBHOCTH W TemrepaMeHTa. OCOOEHHOCTH TICUXHUKHU
yenoBeka. [ uruena Gpu3n4eckoro u yMCTBEHHOTO Tpyaa. Pexxum Tpyaa u oTapixa.
CoH u ero 3HaueHue. ['urnena cHa.

Jlabopamopuvie u npakmuueckue padomol.

N3yueHue KpaTKOBPEMEHHOM MTAMSTH.

OmnpeneneHue 00bEMa MEXaHUYECKOU U JIOTMYECKON TTaMsITH.

OrneHka chOpMUPOBAHHOCTH HABBIKOB JIOTHYECKOT'O MBIIIJICHUS.

15. Yesi0BeK U OKpY:KAOIIAs cpeaa

YenoBek U OKpy:karoias cpefa. JKojgoruueckue GakTopbl U UX JICHUCTBUE HA
OpraHuW3M YeJIOBEKa. 3aBUCHUMOCTh 3J0pOBbSl  YEJIOBEKa OT  COCTOSIHUS
OKpYyXaromei cpeapl. MUKpOKIMMAT KWIbIX nomenieHnii. CobioieHne mpaBuil
MOBEJICHUSI B OKPY>KalOIEH cpe/ie, B OMACHBIX U YPE3BbIYANHBIX CUTYaLIHSIX.
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310pOBbE YEIOBEKAa KAaK COLMAIBbHAS LEHHOCTh. DAKTOpBI, HapyIIAOIIUE
3I0pOBbE: TUIIOJMHAMMS, KypeHUE, YIOTPeOJEHUE aJIKOroJisd, HApKOTHKOB,
HecOAJIAHCUPOBAHHOE TMUTAaHUE, CTPECC. YKpEIUJIEHUE 3/0POBbsS: AyTOTPEHUHT,
3aKajMBaHueE, ABUTATENIbHAsl aKTUBHOCTh, cOanaHcupoBaHHoe nuTanue. KynpTypa
OTHOUIEHUSI K COOCTBEHHOMY 3JI0POBBIO M 3JI0POBBIO OKpyKaromux. Bcemupnas
OpraHu3alus 3ApaBOOXPaHEHUS.

UenoBek kak 4Yactb Ouocdepbl 3eMiu. AHTPONOTE€HHBIE BO3JCUCTBHS Ha
npupony. Ypoauuzanusa. Husmimzamus. TexHoreHHbIE U3MEHEHUS B OKpYKaroiei
cpene. CoBpeMEHHbIE TII00AIbHBIE IKOJOTUYECKUE MPOOIEeMbl. 3HaAYEHUE OXPaHBI
OKpYXaIOLEel CpeIbl Ui COXPaHEHUS YEI0BEUYECTBa.
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[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI [IPOTPAMMBI I10O
BUOJIOI' MU HA YPOBHE OCHOBHOI'O OBLI{EI'O OBPA30OBAHMUS
(BA30BBII1 YVPOBEHD)

OcBocHue y‘{€6HOFO npeamMecTa «buonorus» Ha YPOBHE OCHOBHOTI'O O6HIGI‘O
06p&30BaHI/IH JOJIDKHO 00eCIeYnuTh AJOCTHKCHHUC CJICAYIOIIUX O6y‘IaIOHII/IMI/ICSI
JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPCAMCTHBIX PC3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJbTAaThl OCBOCHUS MPOrpaMMbl MO0 OHMOJIOTMH OCHOBHOI'O
oOmiero  oOpa3oBaHHWS  JODKHBI  OTpaKaThb  TOTOBHOCTh  OOYYaroIIuXxcs
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMWd U
pacuiupeHue OImbITa ACSATEIbHOCTH HAa €€ OCHOBE W B MPOIECCE pean3aluu
OCHOBHBIX HAMpaBJICHUN BOCIIUTATEIHLHOM AESITEILHOCTH, B TOM YUCJIE B YACTU:

1) rpamaaHCKOro BOCIIMTAHMS

TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOM JIESITEIIbHOCTH MIPU BBIMOJHEHUH
UCCIIEJOBAHUM U MIPOEKTOB, CTPEMIIEHUE K B3aMMONIOHUMAHHUIO U B3aUMOITOMOIIH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

OTHOIIIEHUE K OMOJIOTUU KaK K BaXKHOW COCTABIISIIONIEH KYJIbTYPBI, TOPJOCTh
3a BKJIQJI POCCUMCKUX U COBETCKHX YUEHBIX B Pa3BUTHE MHUPOBON OMOJOTHYECKOM
HAYKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTh OLICHUBAaTh MOBEAEHUE W IMOCTYNKH C MO3ULMUHA HPAaBCTBEHHBIX
HOPM U HOPM 3KOJIOTHYECKOU KYJIbTYPHI;

MOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIEeKTa JEATEIbHOCTU YEJIOBEKa B
MEJHIMHE U OUOJIOTHH,

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

MOHMMAaHUE POJM OUOJOTHUM B (POPMHUPOBAHUU ICTETUUYECKOU KYJIBTYPHI
JUYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIAroNoJyYns:

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBBIO M YCTAHOBKA Ha 3J0POBBIN
o0Opa3 XU3HU (3I0POBOE MHUTAHHE, COOJIOJIEHUE TUTUEHUYECKUX MPABUI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nuecKas
AKTUBHOCTB);

OCO3HAHHE TOCIEACTBUN U HENMPHUAITHE BPEIHBIX NMPUBBIUEK (YHOTpeOIcHHE
aJIKOTOJIsl, HAPKOTUKOB, KYpEHHE) W HHBIX (opM Bpena sl (PU3HUECKOro U
MICUXUYECKOTO 3/I0POBBS;

coOJiroicHue TpaBmwil 0€30MacHOCTH, B TOM YHCJIE HaBBIKKM O€30MacHOIO
TOBEJICHUS B IPUPOJHOM CPEAE;

c(hOpMUPOBAHHOCTh HaBBbIKa pe(IEKCUHU, YIPaBJICHUE COOCTBEHHBIM
AMOIIMOHAJILHBIM COCTOSTHUEM;

6) TPy10BOI0 BOCIIUTAHMS:
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aKTUBHOE YYacTH€ B PEIICHHHM IMPaKTHYECKUX 3a1ad (B pamMKaxX CEMbH,
o0Opa3oBaTeILHON OpraHu3alliy, HACEJEHHOIo IyHKTa, Kpas) OMOJOTHUYECKON H
HKOJIOTUYECKOM  HAMpaBJICHHOCTH, HWHTEPEC K MPAKTUYECKOMY HU3YUYCHUIO
npodeccuii, CBA3aHHBIX ¢ OUOJIOTHUEH;

7) 3KOJI0TU4€CKOTr0 BOCIIMTAHMS:

OpUEHTAIMs Ha NMPUMEHEHHE OMOJIOTHYECKUX 3HAHWM MpPH PEIICHUH 3a7a4 B
00JIaCTH OKpYKaIOIeH CPe/Ibl;

OCO3HAHHUE PKOJIOTUYECKHUX MPOOJIEM U MYTEeH UX pelICHUS;

TOTOBHOCTh K YYacCTUIO B MPAKTUYECKOW AESATEIBbHOCTH SKOJOTMYECKOU
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

OpUCHTAIlMsI Ha COBPEMEHHYI0 CHUCTEMY HAy4YHBIX MPEJICTaBICHUN 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOMEPHOCTSAX, B3aMMOCBS3SAX 4YeJIOBEKa C
MIPUPOJTHON U COLUAIBHOU CPEION;

MMOHMMAaHUE POJIM OHOJIOTHYCCKOW Hayku B (OPMUPOBAHHHU HAYYHOTO
MHPOBO33PEHUSI;

pa3BUTHE HAY4YHOH JIFOOO3HATEILHOCTH, MHTEpeca K OMOJOTUYECKON Hayke,
HaBBIKOB MCCJIEA0BATEIILCKOM JESITCIILHOCTH;

9) ajanrTanumn 00y4aroumerocs K N3MeHSIOIUMCH YCJI0BHSM COLMAIbLHOM
U IPUPOJAHOM Cpeabl:

aJIcKBaTHas OLICHKA M3MEHSIIOIIUXCS YCIOBUM;

NPUHATHE peElIeHUsT (MHIAMBUAYAIIbHOE, B TpyNNe) B H3MEHSIOMIMXCS
YCIIOBUSIX Ha OCHOBaHUM aHaJIn3a OMOJIOTHYECKON MH(POPMALINH;

IJIAHUPOBAHUE JICMCTBMM B HOBOM CHUTyallud HAa OCHOBAaHUM 3HAHUU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbie  pe3ysibTaThl OCBOEHHUS TPOTrpaMMbl 1O  OHOJOTHUH
OCHOBHOTO 00111ero 00pa3oBaHus, MOJDKHBI OTPaKaTh OBJAJACHHE CIEAYIOIIUMHU
YHUBEPCATbHBIMH YYCOHBIMU JEHCTBUSIMH:

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA OHOJOTUYECKUX
00BEKTOB (SIBIICHUN);

yCTaHABJIMBATh CYIICCTBEHHBIM NpPHU3HAK KiIacCU(pUKAIIMN OHOJIOTUYECKHUX
O00OBEKTOB (SIBICHUM, MPOIECCOB), OCHOBAHUA [JIsi OOOOIIEHUS W CpaBHEHWS,
KPUTEPHUH TIPOBOAMMOTO aHAIN3A;

C Y4ETOM MpeI0KEHHON OMOJOTHYECKOM 3a/1a4H BBISBIISATH 3aKOHOMEPHOCTH
U TPOTUBOPEUMS B paccMaTpUBaeMbIX (akTax M HAONIOACHUAX, IpeaiaraTh
KPUTEPHUH JIJIs BBISBIICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPCUHNIA;

BBISIBIIATD JACPUIIMTHI WHOOPMAIUHU, JAaHHBIX, HEOOXOIUMBIX I PEIICHUS
TIOCTABJICHHOM 3a/1a4u;
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BBISIBJIAITh NPUYUHHO-CIICJICTBEHHBIE CBA3M NPH H3YYEHUH OHOJIOTHYECKUX
SBJICHMA M TIPOILIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JACNYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIOUECHUI MO0 aHaJIOTuH, (POpMYyIUpOBATH
TUIOTE3bl O B3AUMOCBSI3AX;

CaMOCTOSITeJIbHO BBIOMpATh CHOCO0 perieHus Y4uyeOHOHW OHOJIOTrHYeCcKoM
3alayd  (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUs, BHIOMpATh HamboJee
MOIXO/ISIIIAN ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTEPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

MCITOJI30BATh BOIIPOCHI KaK MCCIICOBATEIbCKUN HHCTPYMEHT TTO3HAHMS,

(GbOpMyIMpPOBaTh BOMPOCH], (UKCUPYIOIIAE pPa3phlB MEXKIY PpPEaTbHBIM M|
JKEJIATeIIbHBIM COCTOSTHHEM CHUTYaIlud, 00bEKTa, U CAMOCTOSTEIIPHO YCTaHABINBATh
HUCKOMOE U JTAaHHOE;

dbopmupoBaTh THUMOTE3Y OO0 HMCTUHHOCTH COOCTBEHHBIX  CYXKICHHH,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

MPOBOJUTH TI0O CaMOCTOSITEJIBHO COCTaBJICHHOMY IUIaHy HaOJIOJIeHuE,
HECJIOKHBIN  OMOJIOTUYECKHM JKCIIEPUMEHT, HEOOJbIIOe HCCIE0OBAaHUE I10
YCTAaHOBJICHUIO OCOOEHHOCTEH OHOJOTHYECKOro 00BeKkTa (Ipoliecca) M3ydeHUs,
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d W 3aBUCUMOCTEH OHOJIOTMYECKHX OOBEKTOB
MEXTy coOOM;

OIICHHBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAITHIO, TIOTYICHHYIO
B X0/I¢ HAOIIOACHHS M SKCIICPUMCHTA,

CaMOCTOSITeNIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MIPOBENEHHOTO HAOIOACHUS, IKCIIEPUMEHTA, BJIAJCTh WHCTPYMEHTAMH OIICHKHU
JIOCTOBEPHOCTH TOJIYYEHHBIX BBIBOJOB U 0000IIEHUI;

MPOTHO3UPOBATh BO3MOXHOE JajbHEHINIEE pPAa3BUTHE OWOJOTHYCCKUX
MPOLIECCOB U UX TMOCJEICTBUS B AaHAJIOTMYHBIX WM CXOJHBIX CUTYalMsIX, a TaKKe
BBIJIBUTATh MPEIIOJIOKEHUS 00 UX PA3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAaX.

3) padora ¢ ungopmanmei:

MPUMEHSTh PA3JTUYHbIE METOJIbI, UHCTPYMEHTBl M 3alpOChl MPU TIOWCKE H
otOope Ouonornyeckod MHPOPMAIMK WM JAHHBIX W3 HCTOYHUKOB C YYETOM
MPEIOKEHHON YIeOHOM OMOIOTUUECKOM 3a1auu;

BBIOMpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
OMoJIOTHYECKYI0 HH(POPMAITHIO PA3IMYHBIX BUIOB U (hOPM MPEACTABICHUS;

HaXOJUTh CXOIHBIC ApPTYMEHTHI (MOATBEPIKIAIONINE WA OIPOBEPTAOIIHC
OJIHY | TY K€ HJICI0, BEPCHIO) B PA3IMYHBIX HH(POPMAITMOHHBIX UICTOYHUKAX;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMY  IPEICTABICHHS
uHQOpPMAIIMU W WILIIOCTPUPOBATh pPEIIacMble 3aJayll HECJIOKHBIMH CXEMaMH,
JyarpaMMamu, UHOM Tpadukoil 1 UX KOMOMHAIUSIMU;

OIICHMBATh HAAEKHOCTh OWMOJOTHYECKON HH(POPMAIMA 110 KPUTEPUSIM,
MPEIOKEHHBIM YUUTENIEM WU COPMYITHPOBAHHBIM CaMOCTOSTEIBHO;

3aIllOMHUHATh U CUCTEMAaTU3UPOBATH OMOJIOTHYECKYIO HH(POPMAIIHIO.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble yueOHbIe el CTBUSA

1) oO61eHme:
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BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJEHHUS, BhIPAXaTh SMOIMHU B MPOIIECcCe
BBITIOJIHEHUS MMPAKTUYECKUX U J1a00paTOpHBIX padoT;

BBIpaXKaTh ce0s (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJbHbIE CpEACTBA OOIICHMS, TNOHMMATh 3HAYCHHUE
COLIMAJIBHBIX 3HAKOB, 3HaTh M pPAclO3HaBaTh MPEANOCHUIKM KOHMIUKTHBIX
CUTYallui U CMSIr4aTh KOH(MIUKTHI, BECTU TIEPETOBOPHI;

MOHMMATh HAMEPEHUs APYTUX, MPOSBIATH YBAKHUTEIHHOE OTHOIIEHUE K
co0eCeTHUKY U B KOPPEKTHOU popMe (HOpMYyTUPOBaATH CBOM BO3PAKCHHS;

B Xo/¢ auanora v (WiIM) JIUCKYCCHU 3aJlaBaTh BONPOCHl MO CYLIECTBY
oOcyxmaemMoli OMOJIOTMYECKOW TEMbl M BBICKA3bIBATh HJCH, HAIICIICHHBIE Ha
pelieHre OMOJI0THYeCKOM 3a/1auu U NoJ1/IepKaHKe 0J1aroKenaTeIbHOCTH OOIIEHNS;

COTIOCTABJISITh CBOM CYXKJCHHS C CYXJCHUSIMHU JIPYTHX YYaCTHHKOB JIUAJIOTa,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

nyOJUYHO TMPEACTABISITh PE3YJIbTAaThl BBINOJIHEHHOTO OHOJIOTHYECKOTO
OTbITa (IKCIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

CaMOCTOATENILHO BbIOMpPAaTh (opMaT BBICTYIUIGHUS C Y4E€TOM 3ajad
MPE3EHTAllMM U OCOOCHHOCTEM ayJAUTOPUU U B COOTBETCTBUHM C HHUM COCTaBJISTh
YCTHBIE U TUCbMEHHBIE TEKCTHI C UCTIOJIb30BAHUEM HILTIOCTPATUBHBIX MAaTEPUAJIOB.

2) coBMeCTHas AesiTeJIbHOCTD:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl MPU PEIICHUH KOHKPETHOW OUOJIOTHYECKO mpoOsieMbl, 00OCHOBBLIBATH
HEOOXOJIMMOCTh MPUMEHEHHUS TPYIIOBBIX (HOPM B3aUMOJACUCTBUS MPU PEIICHUU
MOCTaBJICHHOM y4eOHOI 3a/1auu;

NPUHUMATh 1I€Jlb COBMECTHOW JEATENbHOCTU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JNOCTUXKEHUIO: PaclpeieisiTh POJIv, JOTOBApUBATHCS, 00CYXKIATh
MPOIIECC M PE3YyJbTAaT COBMECTHOM pabOThI, yMETh 0000IIIaTh MHEHUSI HECKOJIBKHUX
JIOJIE, TPOSABISATH TOTOBHOCTb  PYKOBOJWTH,  BBINOJHITH  MOPYYEHHS,
MOAYHHSATHCS;

MJIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM pabOThI, OMPEEISTh CBOKO POJb (C
y4€TOM TPEANOYTEHH M BO3MOYKHOCTEM BCEX YYAaCTHUKOB B3aHMMOJIECHCTBHS),
pacrpenensaTh 3aJayd MEXIy 4JICHAaMH KOMAaHJbl, Y4acTBOBAThb B T'PYIMIOBBIX
dbopmax paboTsl (00CykaeHUS, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIE);

BBITIOJTHSATh CBOKO YacTh PabOThI, TOCTUTaTh KAUECTBEHHOIO pe3yJibTara Mo
CBOEMY HAIpPaBJICHUIO U KOOPAUMHUPOBATH CBOW JCHCTBHUS C APYTUMH WieHaAMU
KOMaH/Ibl;

OIICHMBATh KAaue€CTBO CBOEr0 BKJIaJla B OOIMIMA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITEJILHO chopMyTHpPOBaHHBIM y4acTHUKaMU B3aUMO/ICHCTBUS,
CpaBHUBATh PE3yJIbTAThl C UCXOAHOM 3a/aueil U BKJIAJ KaXKJOTO YjieHa KOMaH]Ibl B
JOCTIDKCHHUE PE3yJbTAaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH U TPOSBISATH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEpPE]] TPYIIION;

OBJIAJIETh CUCTEMON YHHBEPCAIbHBIX KOMMYHUKATUBHBIX JCUCTBUM, KOTOpas
obecrieunBaeT CHOPMHPOBAHHOCTh COLMAIBHBIX HABBHIKOB W 3MOIMOHAIHHOTO
WHTEJUICKTa 00yUJarOIINXCA.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIe 1eHCTBUS
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Camoopranusanus:

BBISIBJISITH IPOOJIEMBI /JIsl PELICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
UCIOJIB3Ysl OMOJIOTMYECKUE 3HAHUS;

OPUEHTHPOBATbCA B  Pa3IUYHBIX  [OAXOAAX  NPHUHATHS  PEIICHUM
(MHIUBUYaJIbHOE, IPUHATUE PELIEHUS B IPYIIIE, IPUHATHE PEILIEHUN TPYIIIO);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pEIICHUs 3aAaud (WIM €ro 4acTb),
BBIOMpaTh CIOCOO pemnieHus y4eOHOM OMOJIOTMYECKON 3amauyd ¢ yuyéToM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAaTh
IIpeuIaraéMple BapMaHThl PELICHUM;

COCTABJIATh IUIaH JEUCTBUN (IUIaH peadu3aldd HaMEYEHHOIO alropurMma
pElIeHMs), KOPPEKTUPOBATh MPEIOKEHHBI AITOPUTM C YYETOM MOITYUYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

nienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJICKT:

BJI/IETh CIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIMM U PEPIICKCUH;

JaBaTh OLEHKY CUTYallMH M IPEJIaraTh IUIaH €€ U3MEHEHUS;

YYHUTBIBATh KOHTEKCT U MPEABUIAETh TPYIAHOCTH, KOTOPBIE MOT'YT BOBHUKHYTh
OpU peuieHuH Y4YeOHOM OMOJOTMYEeCKOW 3aJaud, aJalnTUpoBaTh pEUIEHHE K
MEHSIOLIUMCS 00CTOSATENbCTBAM;

OOBSACHATh  MPUYHMHBI  JIOCTHKEHUS  (HEIOCTH)KEHHS])  PE3yJbTAaTOB
NEeSATEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOJUTh
MO3UTUBHOE B MTPOU3OILIEIIIEN CUTYyalllN;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBLINXCS CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEMH;

OLICHMBATh COOTBETCTBHE pE3yibTaTa LIEJIU U YCIOBUSAM;

pasnnyaTh, Ha3bIBaTh U YOPABISATH COOCTBEHHBIMU 3MOLMSMHU M 3MOLUSMU
ApYrux,;

BBISIBJISATD U aHAJIM3UPOBATh IPUYMHBI SMOLIUN;

CTaBUThb c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMAaTh MOTUBbBI U HaMEPEHUs
Apyroro,

PeryiIupoBaTh Crioco0 BhIPAKEHUS SMOLIMH.

IlpunsiTue ceds U APyrux

OCO3HAHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €r0 MHEHUIO;

MPU3HABATh CBOE MPABO Ha OLIMOKY M TAKOE K€ MPaBo JAPYroro;

OTKPBITOCTh Ce0€ U JPYTHUM;

OCO3HaBaTh HEBO3MOXHOCTbh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIaJIETh CHCTEMOW YHUBEPCAJIbHBIX YYEOHBIX PETyJISITUBHBIX JEWCTBUM,
KoTopasi oOecrneunBaeT (HOPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTHU
(BHYTpEHHSSI TO3UIUS TUYHOCTH ), U KU3HEHHBIX HABBIKOB JUYHOCTHU (yIPABIICHUS
co00¥, CaMOIUCITUTIIINHBI, YCTOWYHUBOTO MTOBEICHU).

INPEAMETHBIE PE3YJIBTATBI
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[IpeameTHble pe3ynbTaThl OCBOEHUS MPOrpamMMbl MO OHOJIOTMH K KOHILY
oOy4deHus 6 5 Knacce:

XapaKTepu3oBaTh OWOJIOTHI0O KaK HayKy O >KMBOM MpHUPOJE, Ha3bIBATh
MPU3HAKH KUBOTO, CPABHUBATH OOBEKTHI )KUBOU U HEKUBOMW MIPUPO/IBI;

NEPEUUCsATh MCTOYHUKU OWMOJOTMYECKHMX 3HAHUM, XapaKTepu30BaTh
3HaueHHUE OMOJOTUYECKUX 3HAHUM I COBPEMEHHOTO 4YeJlOoBeKa, Mpodeccuw,
CBsI3aHHBIC ¢ Omosorueit (4—5 mpodeccuii);

IPUBOJUTH MPUMEPHI BKIaAa poccuiickux (B Tom unciie B. WM. BepHanckuii,
A. JI. YmxkeBckuil) m 3apyOexHBIX (B TOM umcie Apucrtorensb, Teodpacrt,
['unnokpar) y4€HbIX B pa3BUTHE OHOJIOTUY;

UMETh TMPEACTABICHHE O BAXKHEWIIMX OHOJOTMYECKUX MpoLeccax M
ABJICHUSIX: MHTAaHWUE, JAbIXaHWE, TPAHCIOPT BEIIECTB, pPa3IPaKUMOCTh, POCT,
pa3BUTHE, IBIXKEHHE, PA3MHOXKECHUE;

IPUMEHATHh OUOJIOTMYECKHE TEPMUHBI U MOHATHUS (B TOM YHUCIIE: JKUBBIE TENA,
OMONOTHsI, DHKOJIOTUS, LMTOJIOTHUSA, AaHATOMUs, (U3HOJIOTHs, OHOJOrHYecKast
CUCTEMAaTHKa, KIJIETKA, TKaHb, OpraH, CHCTEMa OpPraHOB, OpraHU3M, BHPYC,
JBUKEHHE, MUTaHue, (POTOCUHTE3, AbIXaHUE, BBIIEICHHUE, Pa3ApaKUMOCTb, POCT,
pa3MHOXKEHUE, pa3BUTHE, cpena  OOWTaHUS, MNPUPOJHOE  COOOILECTBO,
UCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C IIOCTABJIECHHOW 3anadeil u B
KOHTEKCTE;

paziuyath MO BHEIIHEMY BHUAY (M300paKEHUSIM), CXEMaM U OIUCAHUSIM
JOSIIGPHBIE W AJIEPHBIE OPraHU3MbI, pa3JIUYHble OHOJIOTUYECKUE OOBEKTHI:
pacTeHusi, OKUBOTHBIX, TpHUObI, JIMIIAWHUKH, OaKTepuu, MPUPOAHBIE U
MCKYCCTBEHHbIE COOOLIECTBA, B3aUMOCBSI3M OPraHU3MOB B TPUPOJHOM U
MCKYCCTBEHHOM COOOIIECTBaX, MpeacTaBuTenei (Gaopbl U (hayHbl NPUPOIHBIX 30H
3emun, JaHAMA(QTH TPUPOIHBIC U KYIBTYPHBIE,

IPOBOANUTH ONMCAHHWE OpraHu3Ma (pacTeHus, >KUBOTHOTO) MO 3aJaHHOMY
IUIaHYy, BBIACIATH  CYIIECTBEHHBIE IPU3HAKM CTPOEHUS U MPOLECCOB
KU3HEIEATEIIbHOCTH OPraHW3MOB, XapaKTEPU30BaTh OPTaHU3Mbl KAK TEJA KUBOU
OpUPOJIbI, TMEPEUUCIATH  OCOOEHHOCTM  PAcCTeHHUH, JKUBOTHBIX, TI'pHOOB,
JUIIAWHUKOB, OAKTEPHIl U BUPYCOB;

packpbIBaTh MOHATHE O cpeae oOuTaHUs (BOJHOW, HA3eMHO-BO3IYLIHOH,
MOYBEHHOW, BHYTPUOPTaHU3MEHHOM ), YCIOBUSAX CPEIbl OOUTAHMUS;

MPUBOAUTH MPUMEPBI, XapAKTEPUIYIOIIUE MPUCTIOCOOIEHHOCTh OPraHU3MOB K
cpelie 00UTaHMsI, B3AMMOCBSI3UM OPraHU3MOB B COOOILIECTBAX;

BBIACISATh OTJIMYUTENIbHBIE TPU3HAKK MPUPOAHBIX M  HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTUPOBATh OCHOBHBIE TpaBWja MOBEJCHHS YENOBEKA B NPHUPOAE U
OOBSCHATH 3HAUYECHUE MPUPOJTOOXPAHHOMN JEATEIBHOCTH YEJIOBEKa, aHAIU3UPOBATh
rJI00aJIbHBIE DKOJIOTHYECKUE TTPOOIIEMBIL;

pacKpbIBaTh POJIb OMOJIOTUN B IPAKTHUECKOM IEATEIbHOCTH YEJIOBEKa;

JEMOHCTPUPOBATh Ha KOHKPETHBIX IMPHUMEpax CBsI3b 3HAHUN OWOJIOTHU CO
3HAHUSAMHM 10 MaTeMaTHKe, MPEIMETOB TYMAHUTAPHOTO LHMKJA, Pa3IUYHBIMU
BUJIaMU UCKYCCTBA;
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BBINIOJIHATh MPAKTUYECKUE PadOoThl (MOMCK MH(POPMALIUU C UCIOJIb30BAHUEM
pa3IMYHBIX HCTOYHHKOB, ONUCAaHUE OpraHM3Ma [0 3aJ[aHHOMY IUIaHy) U
nabopaTopHble paboThl (paboTa ¢ MHUKPOCKOIOM, 3HAKOMCTBO C Pa3IU4YHBIMU
croco0aMu U3MEPEHHUs U CPAaBHEHUS )KUBBIX OOBEKTOB);

NPUMEHSATh METOJbl Ouosioruu (HaONIOACHHE, ONMHUCAHME, KiaccupuKaiwus,
U3MEpPEHUE, IKCIIEPUMEHT): MPOBOIUTh HAOJIIOCHUS 32 OpraHu3MaMu, ONUCHIBATh
Ononornyeckue OOBEKTHI, IMPOLECChl U SIBJICHMS, BBIIOJHATh OUOJOTHYECKUI
PUCYHOK M U3MEPEHHNE OMOTOTHIECKUX OOBEKTOB;

BJIa/IeTh IprUEMaMu pabOThI C JTYIOM, CBETOBBIM U LU(PPOBBIM MUKPOCKOTIAMH
P pacCMaTPUBAHUU OUOJIOTMYECKUX OOBEKTOB;

coOmoaaTh mpaBwia Oe30macHOro Tpyda npu pabore ¢ y4eOHBIM U
7a00paTOPHBIM  000PYIOBaHUEM, XUMHUUYECKOM TIOCYJIOM B COOTBETCTBUU C
WHCTPYKIUSIMU HA YPOKE, BO BHEYPOUHOU JEATEIBHOCTH;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHM Hay4yHO-TIOMYJISPHYIO
JUTEepaTypy 1o OMOJIOTHH, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeTa;

CO3/1aBaTh IHUCHbMEHHBIE M YCTHBIE COOOIIECHUS, HCIOJIb3YS MOHATHUIHBIN
anmnapaT U3y4yaeMoro pasjena OMoJOruH.

[TpenMeTHbIe pe3yabTaThl OCBOEHHUS IMPOrpaMMbl MO OHOJOTMH K KOHILY
oOyueHus ¢ 6 knacce:

XapaKTepU30BaTh OOTAHUKY KaK OMOJOTMYECKYIO HAYKy, €€ pa3Jenbl U CBI3U
C IpYTUMHU HayKaMU U TEXHUKOMH;

IPUBOJNUTH MPUMEPHI BKIana poccuiickux (B ToM uucie B. B. [Jokyudaes, K.
A. Tumupsses, C. I'. HaBamun) u 3apy0exxHbIx yu€Hbix (B ToMm yucie P. ['yk, M.
Manbnuru) B pa3BUTHE HAYK O PACTEHUSX;

MPUMEHSThL OMOJIOTHYECKHE TEPMHUHBI M MOHATUS (B TOM yucie: OOTaHUKa,
pacTuTesbHas KJIETKa, pacTUTENbHAs TKaHb, OPraHbl PaCTCHHM, cUCTeMa OpraHOB
pacTeHus: KOpeHb, MoOer moyka, JUCT, BUJOU3MEHEHHBIE OpPTraHbl, I[BETOK, IO/,
CeMsi, PaCTUTENIbHBII OpraHu3M, MHHEpaJbHOE NMUTaHHE, (POTOCHHTE3, JIbIXaHUE,
pOCT, pa3BUTHE, PA3MHOXKEHHUE, KJIOH, pa3IpaXMMOCTb) B COOTBETCTBUU C
MMOCTABJICHHOM 3aj/1auei U B KOHTEKCTE;

ONKCHIBATH CTPOEHUE M KU3HEIAEATEIbHOCTh PACTUTEIBHOIO OpraHu3Ma (Ha
IpUMepe NOKPHITOCEMEHHBIX WM LIBETKOBBIX ): MOTJIONIEHUE BOJIbI 1 MUHEPAIbHOE
NUTaHue, (POTOCHUHTE3, JAbIXaHUE, TPAHCHOPT BELIECTB, POCT, PA3MHOXKEHUE,
pa3BUTHE, CBSI3b CTPOCHUSI BETETATUBHBIX U T€HEPATUBHBIX OPraHOB PACTEHUH C HX
GyHKIUSAMY,

paznuyaTh U OMNKCHIBATH KUBBIE M TepOApHBIE 3K3EMIUISIPbl PACTEHHUM IO
3aJlaHHOMY IUIaHY, YacTW pacTEHUH MO H300paXKEHUsIM, CXEMaM, MOJENsM,
MYJISKaM, pebe(pHBIM TaOIuIaM;

XapaKTepU30BaTh MPU3HAKK PACTCHUN, YPOBHHU OpTaHHU3aI[MH PACTUTEIHLHOTO
OpraHuM3Ma, YacTh pAacCTeHMH: KJIETKH, TKaHW, OpraHbl, CHCTEMbl OPIaHOB,
OpraHu3M;

CpaBHMBATh PAaCTUTEJIbHBIC TKAHU M OPTraHbl PACTEHUN MEXKy COOOM;

BBITIOJIHATh TPAKTUYECKUE M JIA0OpAaTOpHBIE PadOTHI MO MOPQOJIOTUH H
buznonornu pacTeHii, B TOM 4MCie PabOThl C MHUKPOCKOIIOM C IMOCTOSIHHBIMH
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(pukcupoBaHHBIMU) W BpPEMEHHBIMH MHKpOINpENnapaTaMu, HCCIeA0BaTeIbCKUe
paboThI C UCOJIB30BAHUEM MPUOOPOB U UHCTPYMEHTOB LIM(PPOBOIL TabopaTtopuu;

XapaKTepU30BaTh MPOILIECCHl >KU3HEAESITENIbHOCTH PACTEHUM: MOTJIONICHUE
BOJIbl 1 MUHEpaJIbHOE MUTaHue, (POTOCUHTE3, JIbIXaHHE, POCT, PA3BUTHE, CIIOCOOBI
€CTECTBEHHOTO M HCKYCCTBEHHOIO BEre€TaTUBHOIO PAa3MHOXKEHHs, CEMEHHOE
pa3MHOXKeHUe (Ha MpUMepe MOKPHITOCEMEHHBIX, U [IBETKOBBIX );

BBISIBIIATH TIPUYMHHO-CJICACTBEHHBIC CBSI3U MEXIY CTPOCHUEM U (QYHKIIHSIMHU
TKaHEW U OPraHOB PACTEHUM, CTPOCHUEM U KUZHEACATEIbHOCTHIO PACTECHUM;

KJIaCCU(DUIMPOBATH PACTEHUS U MX YACTHU TI0 PA3HBIM OCHOBAHUSIM;

OOBSCHATh POJb PACTEHWW B MPUPOJIC W KU3HH YEIIOBEKA: 3HAUYCHHE
dboTocuHTE3a B MPHUPOJE U B )KM3HHU YEJIOBEKAa, OMOIOrMYECKOE U XO3SIMCTBEHHOE
3HAYCHUE BHJIOM3MCHEHHBIX TMOOETOB, XO3SMCTBEHHOE 3HAYCHHE BETCTATHBHOTO
Pa3MHOXKEHUS;

OPUMEHSATh TIOJYYCHHbIC 3HAHWS [UJIl BBIPALIMBAHUSA U PA3MHOKCHHS
KyJIbTYPHBIX PACTCHUM;

UCITIOJIb30BaTh METOJIbI OMOJIOTUM: MPOBOJUTH HAOJIOJICHUS 32 PACTCHUSIMU,
OIKCHIBATH PACTEHUS M UX YACTH, CTABUTH MPOCTEHIINE OMOJIOTUYECKUE ONBITHI U
HKCIIEPUMEHTHI;

coOIo/aTh MpaBujia 0E30MacHOTO TpyJa IMpu paboTre ¢ y4yeOHBIM U
7a00paTOPHBIM  000PYJIOBaHUEM, XUMHUUYECKOM TIOCYJIOM B COOTBETCTBUU C
WHCTPYKIHUSIMU HA YPOKE U BO BHEYPOUHOU JI€SITEILHOCTH;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MpUMEpax CBsA3b 3HAHUN OMOJIOTHU CO
3HAHUSAMH [0 MaTreMaTuke, reorpaduu, TEXHOJIOTHUU, TPEAMETOB TYMaHUTAPHOTO
[[MKJ1a, Pa3JIMYHBIMU BUJAMU UCKYCCTBA;

BIaJAEeTh  NpuéMaMu  paboOTbl C  OMOJIOTMYECKOW  MH(POPMALIMEH:
dhopMyIMPOBATH OCHOBAHMS JIJI U3BJICUCHUS M 00001IeHUS HHPOPMAITUN U3 IBYX
HMCTOYHUKOB, TIPEOOPa30OBBIBATh MH(OpPMAIMIO M3 OJHOW 3HAKOBOW CHCTEMBI B
APYTyIo;

co37aBaTh IMHUCHMEHHBIE M YCTHBIE COOOIIEHUS, WCIOJIb3YS TMOHSTUHHBIN
amnmapar u3y4yaeMoro pasjesna OuoJIOTHH.

[IpeameTHBIE pE3yNbTaThl OCBOEHUS MPOTPaMMbl MO OHOJIOTHMH K KOHILY
oOyueHus ¢ 7 Knacce.

XapakTepu30BaTh MPUHLUINBI  KJIacCU(UKAIMM  PACTEHUN, OCHOBHBIC
CUCTEMATHUYECKUE TPYyNIbl pacTeHUM (BOJOPOCTH, MXH, IUJIayHBI, XBOIIIH,
MarnopOTHUKH, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE WJIH IIBETKOBBIC);

NPUBOAUTH MPUMEPHI BKIIaJa poccuiickux (B Tom unciie H. U. BaBunos, U.
B. Muuypun) u 3apy0exssix (B ToMm uucie K. Jlunueit, JI. [Tactep) yu€nbix B
pa3BUTHE HAYK O PACTCHUSX, TpUOax, JUIIAWHUKAX, OaKTepHUsX;

MPUMEHSATh OMOJIOTUYECKHE TEPMHUHBI M MOHATHA (B TOM uwucie: OOTaHUKA,
DKOJIOTUSl PACTEHUN, MUKOJIOTHS, 0AaKTEpUOJIOTHS, CUCTEMAaTHUKa, 1apCTBO, OTE,
KJIacC, CEMEHCTBO, PO, BUJ, >KW3HEHHas ¢dopma pacTeHHH, cpela OoOuTaHus,
pPacTUTENBHOE COOOIECTBO, BBHICIIME PACTCHUS, HHU3IINE PACTCHUS, CIIOPOBBIC
pacTeHHUs], CEMEHHBIE PACTEHUsI, BOJOPOCIHU, MXH, IIAYHbI, XBOILH, TAalIOPOTHUKH,
TOJIOCEMEHHBIC, TIOKPBITOCEMEHHBIE, OakTepuu, TpUOBI, JIMIIAWHUKH) B
COOTBETCTBHHM C ITOCTABJICHHOMW 3aJ]a4€l U B KOHTEKCTE;
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pasiuyaTh U ONHUCHIBATH KUBBIE U repOapHbIe dK3eMIUISIPhl PACTEHUM, YacTu
pacTeHUM 1O M300paKEHUsIM, CXeMaM, MOJACNAM, MYJskaMm, pelbeHbIM
TabauiaM, TpUOBI 1O H300paKEHUsIM, CXeMmaM, MyJskKaM, OaKTepuu Mo
HN300paKEHUSM;

BBISIBJIATH MPU3HAKU KJIACCOB MOKPBHITOCEMEHHBIX MJIM I[BETKOBBIX, CEMEICTB
JBYJOJIBHBIX U OJIHOJOJIbHBIX PACTEHUH;

ONPENENATh CUCTEMAaTUYECKOE TMOJIOKEHUE PACTUTEIBHOIO OpraHu3Ma (Ha
PUMEPE TOKPHITOCEMEHHBIX, WM IBETKOBBIX) C TIOMOIILIO OIMPEACTUTEILHON
KapTOYKH;

BHITIOJIHATh TPaKTHYECKUEe U JabopaTopHbie pabOThI MO CHCTEMATHKE
pacTeHui, MUKOJIOTHH ¥ MHUKPOOHOJIOTHH, B TOM YHCJIC pa0OThl ¢ MUKPOCKOIIOM C
MOCTOSSHHBIMUA ~ ((DUKCHUPOBAaHHBIMH) W BPEMEHHBIMH  MHKpOIIperapaTamu,
UCCJIEeIOBAaTENbCKUE PAOOThI C UCIOJIb30BAaHUEM MPUOOPOB U HMHCTPYMEHTOB
udpoBoit TabopaTopuu;

BBIICJISITh CYIIECTBEHHBIC TMPU3HAKKA CTPOCHUS U >KU3HEAESITEIbHOCTU
pacteHuii, 6akTepuit, rpuOOB, JTUITAHHUKOB,;

MPOBOJUTH OINKHCAHUE U CPaBHUBATH MEXKIY COOOW pacTeHus, TpHUOBI,
JUIIAMHUKYA, OakTepu M0 3aJaHHOMY IUIaHy, JeJiaThb BBIBOABI HA OCHOBE
CpaBHEHUS;

ONHMCHIBATh YCIIOXKHEHWE OpTaHU3AIMM PACTEHUH B XOJE DBOJIOIHH
PaCTUTEIBLHOTO MUPA HA 3EMJIE;

BBEISIBIIATH YEPTHI TMPUCIIOCOOJIEHHOCTH PACTeHHH K cpelae OOWTaHwus,
3HAYCHUE YKOJOTHICCKUX (aKTOPOB JIJIST PACTCHHIA;,

XapaKTepUu30BaTh PACTUTENIHLHBIE COOOIIECTBA, CE30HHBIC M MOCTYIMATEIbHBIC
U3MEHEHUS! PACTUTEIBHBIX COOOIIECTB, PACTUTENBHOCTh (PACTUTENbHBIN MOKPOB)
MPUPOJIHBIX 30H 3EMJIU;

MPUBOAUTH TPUMEPHI KYJIbTYPHBIX PACTCHMM W WX 3HAYCHHE B IKU3ZHU
4eJioBeKa, TMOHMMATh NPUYMHBI U 3HATh MEPBl OXpPaHbl PACTUTEIHLHOTO MHpa
3emiu;

pacKpbIBaTh poJib pacTeHUI, TPUOOB, JTUIIAHUKOB, OAKTEPUN B MPUPOTHBIX
co00IIeCcTBaX, B XO3SIMCTBEHHOM IESITEILHOCTH YEIOBEKAa M €ro MOBCEIHEBHOU
KU3HH,

JEMOHCTPHUPOBATh HA KOHKPETHBIX MPUMEpaxX CBS3b 3HAHUW MO0 OMOJIOTHH CO
3HaHHSMHU II0 MareMarTuke, (u3uke, reorpadud, TEXHOJOTHH, JIUTEpaType, M
TEXHOJIOTHH, TTPEAMETOB T'YMaHUTAPHOTO IUKJIA, PA3TUYHBIMHA BHIAMH HCKYCCTBA,;

WCITOJIB30BaTh METOJIbI OMOJIOTHH: TPOBOJIUTH HAOIIOMICHUS 32 PACTCHHIMM,
OakTepusMU, TpuOaMH, JIHIIAWHUKAMHU, OIUCHIBATH WX, CTABUTH TMPOCTCHIIHEC
OMOJIOTHYECKUE OMBITHI M SKCIIEPUMEHTHI

coOMIOaTh TMpaBujia 0OE30MacHOTO TpyJda Mpu paboTre ¢ y4eOHBIM W
7a00paTOpHBIM  O0OpPYAOBaHUEM, XWMHUYECKOM TIOCYJIOH B COOTBETCTBHH C
WHCTPYKITUSIMU HA YPOKE U BO BHEYPOUHOMU JIEATEITLHOCTH,

BIAJCTh MpuéMamu padboThl ¢ WHpOpMaluen: (GpopMyIupoBaTh OCHOBAHUS
JUIS M3BJICUCHHUS M 0000IIeHUs MH(DOPMAIMK U3 HECKOJIBKMX MCTOYHHKOB (2—3),
peoOpa3oBbIBATh HHPOPMAIIMIO U3 OJTHOM 3HAKOBOW CUCTEMBIB IPYTYIO;
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co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOULIEHUS, HCIOJIb3Ys MOHSATUNHBIN
anmapar M3y4aeMoro pasjena OMOJIOTMH, CONPOBOXIATh  BBICTYIUICHHE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayJUTOPUU 00yHarOIIUXCSl.

[IpeameTHble pE3yNbTaThl OCBOEHUSI MPOrpamMMbl MO OHOJOTHMH K KOHILY
oOy4deHus ¢ 8 Knacce:

XapaKTepU30BaTh 300JIOTHIO KaK OMOJOTUYECKYIO HayKy, €€ pa3zelibl U CBS3b
C IPYTUMH HayKaMH B TEXHUKOU;

XapaKTEePU30BaTh MIPUHITUIBI KITACCH(UKAIINA KUBOTHBIX, BUJT KAK OCHOBHYIO
CHUCTEeMAaTUYECKYI0 KAaTerOpPUIO, OCHOBHBIE CHUCTEMATHMUECKHE TPYIIBI KHUBOTHBIX
(mpocTele, KHUIIEYHOIOJIOCTHBIE, IJIOCKHE, KPYrjble U KOJIbYaThle YEpBH,
YJICHUCTOHOTHE, MOJUTIOCKHU, XOP/IOBBIE);

IPUBOJUTH IPUMEPHI BKJIaaa poccuiickux (B ToMm yucie A. O. KoBaneBckuii,
K. U. Ckpsabun) u 3apyOexsbix (B Tom uucie A. Jlerenryk, XK. Kiosne, O.
['exkenb) yu€HBIX B pa3BUTUE HAYK O )KUBOTHBIX;

MPUMEHSATh OMOJIOTUYECKHE TEPMUHBI U TIOHSTHS (B TOM YHCIE: 300JI0THS,
DKOJIOTHUSl KUBOTHBIX, JTOJOTHS, MAJECO300JI0THs, CHUCTEMaTHKa, I[apCTBO, THII,
OTpsiZl, CEMEHCTBO, POJ, BHUJ, >KUBOTHAsl KJIETKA, >XUBOTHAas TKaHb, OpraH
JKUBOTHOTO, CHUCTEMBI OPraHOB >KMBOTHOTO, >KMBOTHBIM OpraHu3M, IHUTaHUE,
JbIXaHUE, POCT, PAa3BUTHE, KPOBOOOpAICHHE, BBIJCIECHUE, OIOpa, IABUKECHHE,
pa3MHOXKEHHE, NApTEHOTEHE3, pa3apaXUMOCThb, peQIeKC, OpTraHbl YyBCTB,
MOBEJICHUE, cpela OOWTaHUsA, MNPHUPOJHOE COOOIIECTBO) B COOTBETCTBHHM C
MIOCTaBJICHHOMW 3a/1a4ueii U B KOHTEKCTE;

pacKpbIBaTh OOIIME MPU3HAKH JKUBOTHBIX, YPOBHU OPTaHHU3AIMH KUBOTHOTO
OpraHu3Ma: KJIE€TKH, TKaHU, OPTaHbl, CHCTEMBI OPTaHOB, OPTaHHU3M;

CpPaBHUBATH KUBOTHBIC TKAaHU Ml OPTAHBI )KUBOTHBIX MEXTY COOOM;

OIKCHIBaTh CTPOCHUE U KHU3HEACSITEIbHOCTD )KUBOTHOTO OpraHU3Ma: ONopy U
JBIDKEHWE, TUTAaHUE U TTUIIIEBApPEHHE, IBIXaHUE U TPAHCTIOPT BEIIECTB, BHIICICHUE,
pEryJIsLUIO U OBEICHUE, POCT, PAa3MHOKEHUE U PAa3BUTHE;

XapaKTEPU30BaTh TMPOIECCHl KU3HEACATEIHHOCTA >KUBOTHBIX HW3Y4aeMBIX
CUCTEMATUYECKUX TPYMI: JBIKEHUE, MUTAHUE, JIbIXaHHE, TPAHCIIOPT BEIIECTB,
BbIJIEJICHUE, PETYIIALNIO, TOBEICHUE, POCT, Pa3BUTHE, PA3MHOKEHHUE;

BBISIBIIAITH ~ MPUYUHHO-CIICJICTBEHHBIE ~ CBS3M  MEXKIY  CTPOCHHEM,
KU3ZHEACITCIbHOCTRIO M cpeAod  OoOWTaHUS  J>KMBOTHBIX  HM3y4aeMBbIX
CUCTEMATHYCCKUX TPYIIIT,

pasnmuyaTh M OIMCHIBATH KUBOTHBIX H3YYaeMbIX CHUCTEMATHUYCCKUX TPYIIII,
OTJENBbHBIE OpraHbl W CHUCTEMBl OPraHoOB IO CXEMaM, MOJENSM, MYJIsKaMm,
penbeHBIM TabJIHUIIaM, MPOCTEUIIINX — IO U300PAKEHUSIM;

BBISIBJISITH TIPU3HAKM KJIACCOB WICHHCTOHOTMX U XOPIOBBIX, OTPSIOB
HACEKOMBIX U MJICKOITUTAIOIIINX;

BBITIOJIHATh TMpaKTHUYeCKue u JjabopaTopHbie paboThl 1O Mopdoioruw,
aHATOMHH, (PU3UOJIOTMM U TIOBEJCHUIO JKUBOTHBIX, B TOM 4YHUCJIE pabOTHI C
MUKPOCKOIIOM  C  TIOCTOSHHBIMH  ((DUKCHPOBAHHBIMH) ©  BPEMEHHBIMHU
MUKpOIIpenapaTaMu, UCCIeI0BaTeIbCKUE PaObOThI C HCIOIb30BaHUEM MPHUOOPOB U
UHCTPYMEHTOB IIU(POBOH J1abopaTopuy;
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CpaBHUBATh  NPEACTABUTENICH  OTAENbHBIX  CHUCTEMAaTHYECKUX  TPYIII
’KUBOTHBIX U JIeJIaTh BBIBOJIbI HA OCHOBE CPABHEHMS;

KJIaCCU(PUIIMPOBATH KUBOTHBIX HA OCHOBAHUH OCOOCHHOCTEN CTPOCHUS;

OMKCHIBATh YCJIOXKHEHHWE OpPraHU3allMi >KUBOTHBIX B XOJAE DBOJIOLMHU
KUBOTHOT'O MUpaA Ha 3eMJI€;

BBISIBJISAITH YEPThl MPHUCIOCOOJICHHOCTH >KMBOTHBIX K cpele oOuTaHus,
3HAaYCHHE SKOJOTHUECKUX (PaKTOPOB AJIS )KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3M JKUBOTHBIX B TPUPOAHBIX COOOIIECTBAX, LIEMHU
MUTaHUS;

yCTaHaBIMBAaTh B3aMMOCBSI3M JKMBOTHBIX C pAacTEHUsIMH, Tpubamu,
JUIIAaiHUKaMU U OaKTepUsMU B IPUPOIHBIX COOOIIECTBAX;

XapaKTepu30BaTh  JKMBOTHBIX  MPHUPOJHBIX 30H  3€MJIM, OCHOBHBIC
3aKOHOMEPHOCTH PaCIpOCTPAHEHUS KUBOTHBIX IO TIAHETE;

PacKpbIBaTh POJIb )KUBOTHBIX B MPUPOJHBIX COOOLIECTBAX;

pPacKpbIBaTh pPOJb JOMAIIHUX W HEMPOAYKTUBHBIX JKUBOTHBIX B >KU3HU
YeJIOBEKa, pOJIb IPOMBICIOBBIX JKMBOTHBIX B XO3SMCTBEHHOM N€ATEIbHOCTU
4eJI0OBEKa U €ro MOBCEIHEBHOM JKMU3HU, OOBSACHATH 3HAUECHUE )KUBOTHBIX B IPUPOJIE
Y J)KU3HU YEJIOBEKa,

UMETh MPEACTABIECHUE O MEPOIIPUATUSIX IO OXPaHEe )KUBOTHOI'O MUpPA 3eMIIH;

JIEMOHCTPHUPOBATh HA KOHKPETHBIX MpUMEpax CBS3b 3HAHUN MO OMOJIOTHH CO
3HAaHUSMU 0 MaTeMaTuke, Pu3uKe, XMMUHU, Teorpaduu, TEXHOIOTHH, TTPEIMETOB
TYMaHUTapHOTO IIUKJIOB, Pa3TMYHBIMUA BUJJAMHU UCKYCCTBA;

UCTIOJb30BaTh METO/bI OMOJIOTHH: MPOBOAUTH HAOIIOJCHUS 33 KMBOTHBIMH,
OTMCHIBaTh JKUBOTHBIX, UX OpPraHbl M CHCTEMBI OPTraHOB; CTABUTh MPOCTEHUIINE
OMOJIOTHYECKUE OTIBITHI U DKCIIEPUMEHTHI;

coONIo/aTh MpaBujia 0OE30MacHOTO TpyJda Mpu padbore ¢ y4eOHBIM W
7a00paTOpHBIM  00OPYJOBAaHMEM, XHMHUYECKOM TMOCYIOW B COOTBETCTBUHM C
UHCTPYKIUSMU Ha YPOKE U BO BHEYPOUHOU AESITEIbHOCTH;

BIAJCTh MpuéMamMu padoThl ¢ HHpoOpManuen: GopMyIupoBaTh OCHOBAHMS
JUTSL U3BJICUCHHST U 00001IeHusT nHPOpMaIui U3 HECKOIbKUX (3—4) MCTOUYHHUKOB,
peoOpa3oBbIBaTh HHPOPMAIIUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh IMHUCHMEHHbIE M YCTHBIE COOOIIEHMS, HCIOJIb3Ys MOHATHIHBIN
ammapaT HM3y4yaeMoro pasfena OHOJOTHH, COMPOBOXKIATh  BBICTYIJICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayIUTOPUU 00yHarOIIUXCsl.

[IpenMeTHbIe pe3yabTaThl OCBOCHHS IMPOTPAMMBI 1O OHOJOTHH K KOHILY
oOyuenus ¢ 9 Knacce:

XapaKTepu30BaTh HAyKH O YEJOBEKE (AHTPOIOJIOTHIO, aHATOMHIO,
bu3nONOTHIO, MEUITUHY, TUTUEHY, SKOJIOTHIO YeIOBEKa, ICUXOJIOTHIO) M UX CBS3H
C IpYTUMH HayKaMU U TEXHUKOM;

OOBSCHATH TMOJIOXKEHHWE YeJIOBeKa B CHCTEME OPraHMYECKOTO MHpa, €ro
IPOUCXOXKICHNUE, OTIMYMSA 4YEeJNOBEKa OT JKMUBOTHBIX, HPUCIOCOOJIEHHOCTh K
pa3IMYHBIM SKOJIOTHYECKUM (DakTopaMm (UesIOBEYECKHE pachl U a/laliTUBHBIC TUIIBI
JIOZCH), POACTBO YEIOBEUECKHX PaC;

IPUBOJUTH NMPUMEpPHI BKIaAa poccuiickux (B Tom uncie . M. Ceuenos, U.
I1. ITaBnoB, 1. 1. Meunukos, A. A. Yxromckuii, I1. K. AHoxuH) n 3apyOexHbIX (B
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toM uuciae Y. ['apseit, K. bepnap, JI. Ilactep, Y. JlapBuH) y4€HBIX B pa3BUTHE
MPEACTABICHUN O MPOUCXOKACHUHN, CTPOCHHUH, KUZHENEATEIbHOCTH, MMOBECHNUH,
HKOJIOTUU YEJIOBEKa,

MPUMEHSATH OMOJIOTMYECKUE TEPMHUHBI U MOHATUA (B TOM YHUCJE: IIUTOJIOTHS,
T'UCTOJIOTHS, aHATOMUS YeJIOBeKa, (PU3UO0JIOTHS YelloBeKa, TUTUEHA, aHTPOIIOJIOTHS,
HKOJIOTHUS YelIOBeKa, KJIeTKa, TKaHb, OPTaH, CUCTEMa OpraHOB, MUTAHUE, JbIXaHUE,
KpoBOOOpaImieHne, OOMEH BEIIeCTB W MPEBpAIICHUE OSHEPIHH, IBKEHUE,
BBIJICIICHHE, POCT, pa3BUTHE, I[IOBEJICHUE, pPa3MHOXKEHHE, pPA3APAKUMOCTD,
peryisiuusi, roMeocTa3, BHYTPEHHSA Cpela, HUMMYHHUTET) B COOTBETCTBUHM C
MIOCTABJICHHOMW 3a/1a4eil U B KOHTEKCTE;

IIPOBOJUTH ONHCAHHE MO BHEIIHEMY BUAY (M300pa)K€HUIO), CXeMaM OOIIUX
NPU3HAKOB OpraHM3Ma YeJIOBEKa, YPOBHEH €ro OpraHu3alud: KIETKH, TKaHHU,
OpraHbl, CHCTEMbI OPTaHOB, OPTaHU3M,;

CpaBHUBAaTh KIJETKA pa3HbIX TKAaHEW, TPyNI TKaHEH, OpPraHbl, CHUCTEMBI
OpraHOB YEJIOBEKA; MPOLECCHl KUZHEAEATEIbHOCTH OpraHM3Ma 4eJIOBEKa, JENaTh
BBIBO/IbI HA OCHOBE CPAaBHEHHSI,

paznuyaTh OWOJIOTMYECKH AaKTHUBHBIE BeEIIeCTBa (BUTAMHUHBI, (EPMEHTHI,
TOPMOHBI), BBIABISATH HUX POJb B IMpollecce OOMEHa BEUIECTB U IMPEBPALLEHUs
DHEPIUN;

XapakTepu3oBaTh  OWUOJOTMYECKHE  TPOIeCChl: OOMEH  BELIECTB U
NpEBpAIlCHUE SHEPIUM, MUTAHUE, IbIXaHUE, BBIIEJIECHUE, TPAHCIOPT BELIECTB,
JNBUKEHUE, POCT, peryiasiuus (QyHKUUMNA, HWMMYHUTET, MOBEIAEHUE, pPAa3BUTHUE,
pPa3MHOXEHUE YEJIOBEKA;

BBISIBJIAITh [TPUYMHHO-CJIEICTBEHHBIE CBS3M MEXKAY CTPOEHUEM KIIETOK,
OpraHOB, CHCTEM OpPraHOB OpraHh3Ma 4YeJlOBeKa W HX (QYHKIUSAMHU, MEXKIY
CTPOCHHEM, KHU3HEACITEIbHOCTBIO U CPEION OOMTaHUS YEIIOBEKa;

OPUMEHATH OMOJIOTUYECKUE MOJIENHN IS BBISIBIEHUSI OCOOCHHOCTEN CTPOEHUs
¥ QYHKIIMOHUPOBAHUS OPraHOB U CUCTEM OPTaHOB YEJIOBEKA;

OOBSCHATh HEMPOTYMOPAJIBHYIO PETYJISLUIO MPOLIECCOB KU3HEAEATEIbHOCTH
OpraHU3Ma YeJIOBEKa;

XapaKTepu30BaTh U CpaBHMUBATh O€3yCIOBHbIE M YCIOBHBIE pe]IeKchl,
HACJIEICTBEHHbIE U HEHACJEACTBEHHbIE IPOrpaMMbl IOBEIEHUS, OCOOCHHOCTHU
BBICIIIC HEPBHOM JEATEILHOCTH 4YEJOBEKa, BHUJBI TOTPEOHOCTEH, MaMsITH,
MBIILJICHUS, PEYU, TEMIIEPAMEHTOB, SMOIMH, CHA, CTPYKTYPY (PYHKIHOHAIBHBIX
CUCTEM OopraHusma, HaIpaBJICHHBIX Ha JTOCTUXKEHUE MOJIE3HBIX
MPUCTIOCOOUTENBHBIX PE3YJIbTaTOB;

paznuyaTh  HACJIEJCTBEHHbIE M  HEHACHEACTBEHHblE (MH(EKIMOHHBIE,
HenH(eKIMOHHbIE) 3a00JeBaHUsl  YelOBEKa, OOBSCHITH 3HAYEHUE  Mep
PO HIIAKTUKY B IPEAYTIPEKACHUH 3a00JICBAHNN YETOBEKA,;

BBITIOJIHATh TMPAaKTHUYECKUE U J1abopaTtopHbie paboThl 1O MOpP(OJIOTHH,
aHaTOMUM, (U3MOJIOTMM M TIOBEJICHUIO YEJIOBEKa, B TOM 4YHCIEe pabOThl C
MUKPOCKOIIOM  C  TOCTOSHHBIMH  ((DUKCHPOBAHHBIMH) H  BPEMEHHBIMU
MUKpOIIpenapaTaMu, UCCIeI0BaTeIbCKUE PaObOThI C HCIOIb30BaHUEM MPHUOOPOB U
UHCTPYMEHTOB I POBOI J1abopaTopuy;
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peniaTh KauyeCTBEHHbIE M KOJMYECTBEHHBIE 3aJayM, UCIOJIb3ysS OCHOBHBIE
MOKa3aTelid 3/I0pOBbsl UEJOBEKA, MPOBOJAUTH PACUEThl U OILEHUBATH MOJyYCHHbBIC
3HAYCHUS,;

apryMEHTUPOBATh OCHOBHBIE MPUHIIMIIBI 3JJ0POBOTO 00pa3za *KU3HU, METOIbI
3alllUTBl M YKPEIJICEHUS 370pOBbsl 4YEJNOBEKa: CcOalaHCHPOBAHHOE IUTAHUE,
COOJIIOJICHNE TPaBWJI JIMYHOW THUTHMEHBI, 3aHATUS (UBKYJIBTYPOM U CHOPTOM,
palMoHAJIbHAsI OpraHW3aIus Tpyda W TOJHOIIEHHOTO OTABIXA, ITO3UTUBHOE
AMOITMOHAIEHO-TICUXHYECKOE COCTOSIHHE;

WCIIOJIB30BaTh TMPHOOPETEHHBIC 3HAHUS W YMEHHS JUIA  COOJIFOICHHS
30I0pOBOr0  oOpa3a KH3HU, COaTaHCHPOBAHHOTO MHTaHUA, (PU3MUECKON
aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, I WCKIIOUYCHHUS BPEIHBIX MPHUBBIUCK,
3aBUCUMOCTEH;

BIAJCTh MNpUEMaMU OKa3aHWA TIEPBOM TOMOILIM YEJIOBEKY IpPU TOTEpe
CO3HAHUS, COJHEYHOM M  TEIUIOBOM  yJape, OTpaBJICHUU, YTOIUICHUH,
KpPOBOTEUECHUM, TpaBMax MSTKUX TKAaHEW, KOCTEeM CKejleTa, OpPraHOB YYBCTB,
0’KOTaX U OTMOPOKEHHUSIX;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEPaX CBSA3b 3HAHUHN HAYK O YEJIOBEKE
CO 3HAaHUSAMH TPEIMETOB €CTECTBEHHO-HAYYHOIO0 M TYMaHUTApHOTO IUKJIIOB,
pa3MYHBIX  BUJOB  HMCKYCCTBA,  TEXHOJIOTMM, OCHOB  0€30MacHOCTU
KU3HEICATCIbHOCTH, PU3NIECKON KYIbTYPHI;

UCIIOJB30BaTh METOABl OMOJIOTMU: HAOI0AaTh, WU3MEPATh, OIUCHIBATH
OpraHU3M 4YeJIOBeKa W TIPOIECCHl €ro JKU3HEACSITCIIBHOCTH, IPOBOIHTH
MIPOCTEUIITNE UCCIICIOBAHNS OPTaHU3Ma YeJIOBEKA H OOBSICHATH UX PE3YIbTaThI;

coON0aTh MpaBuiia 0€30MacHOTO TpyJda Mpu padboTe ¢ Yy4eOHBIM H
Ja00paTOPHBIM  000PYIOBaHUEM, XUMHUUYECKON TIOCYJIOM B COOTBETCTBUH C
WHCTPYKITUSIMU HA YPOKE U BO BHEYPOUHOM JEATEILHOCTH;

BIAJCTh MpuéMamu paboThl ¢ MHpOpMaluen: (GpopmMyIupoBaTh OCHOBAHUS
JUTSL U3BJICUCHHS] U 00001IeHus nH(OpPMAIIUU U3 HECKOJIBKUX (4—5) UCTOYHUKOB;
npeo0pa3oBbIBaTh MH(OPMAITUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS, HWCIIOJb3Ys TOHSTUHHBIN
anmapar HM3y4eHHOTO pasfena OWOJIOTHH, COMPOBOXKAATh  BBICTYIUICHHE
npe3eHTaIel ¢ y4€ToM 0COOCHHOCTEH ayIUTOPUH 00yJarOIIHXCS.
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TEMATHYECKOE IINTAHUPOBAHHUE

S KUIACC

HanmenoBaHmue pa3jiesioB U TeM
NPOrpaMmblI

Ne i/

buonorus — Hayka 0 xKuBOW npupoe
Meroasl n3y4eHus KUBOU IPUPOIBI
Opranu3mMbl — TeJa KUBOU MPUPOLBI
OpraHusMmsl U cpefia 0OuTaHus
[Tpupoaubie coobiiecTBa

JKuBas npupozaa 1 yenoBeK

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

34

KoaunuecTBO 4acoB

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

1.5
0.5

0.5

3.5

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

bubmuorexa [JOK
https://m.edsoo.ru/7f413368

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

bu6mmoreka [JOK
https://m.edsoo.ru/7f413368

bu6mmoreka [IOK
https://m.edsoo.ru/7f413368

bu6mmorexa [IOK
https://m.edsoo.ru/7f413368
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6 KJIACC

HanmenoBaHue pa3jie/ioB U TeM
NPOrpaMmbl

Ne i/

PacturennHbIH OpraHnu3m

CtpoeHue u MHOrooOpasue
MOKPBITOCEMEHHBIX PACTCHUM

)KI/IBHGZIGSITGJIBHOCTL PaCTUTCIBLHOI'O
OopraHnusma

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoaunuecTBO 4acoB

Konrpoabnsie IIpakruuyeckue

Beero padoThI padoThI
8 1.5
11 3.5
14 3
1 1
34 1 8

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/7f4148d0

bubmnoreka IIOK
https://m.edsoo.ru/7f4148d0

bubnuorexa [IOK
https://m.edsoo.ru/7f4148d0

bubnuorexa [JOK
https://m.edsoo.ru/7f4148d0
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7 KJIIACC

HanmenoBaHmue pa3jiesioB U TeM
NPOrpaMmblI

Ne i/

Cucremaruyeckue Tpymnibl pacTeHUN
Pa3ButHe pacturensHOoro Mupa Ha 3emiie
PacTeHus B mpupoAHBIX cOOOIIECTBaxX
Pacrenus u yenmoBek

['pu6sl. JInmaitnuku. baktepun

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

Bcero

19

34

KoanyecTBo 4acos

Konrpoabnsie IIpakruyeckue

padoThI padoThI
4.5
2
0 6.5

JJIeKTPOHHBbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/7f416720

bubmuorexa [JOK
https://m.edsoo.ru/7f416720

bubmuorexa [JOK
https://m.edsoo.ru/7f416720
bu6mmorexa [IOK
https://m.edsoo.ru/7f416720

bubmuorexa [JOK
https://m.edsoo.ru/7f416720
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8 KVIACC

Ne i/

10

11

12
13

HanmenoBaHue pa3jie/ioB U TeM
NPOrpaMmbl

JKMBOTHBIN OpPraHU3M

CTpOCHI/IC H XXUBHCACATCIIbBHOCTL OpraHmnu3sma
JKHBOTHOI'O

OCHOBHBIC KaTeropmuu CUCTCMaTUuKn
JKHNBOTHBIX

OIIHOKJ'IGTO‘IHI)IG KHUBOTHBIC - HpOCTGﬁHIPIG

MHOTrOKJIIETOYHBIC ’KUBOTHBIC.
KumeunononocTHeie

ILnockue, kpyrible, KOJIbYAThIE YEPBU
YeHuCTOHOTHE

Monaocku

Xopaossle

PrI0BI

3eMHOBOJIHEIC

HpeCMLIKaIOU_II/IeCH

IITuner

Bcero

12

KoaunuecTBO 4acoB

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

0.5

0.5

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/7f418886

bubnunoreka LIOK
https://m.edsoo.ru/7f418886

bubnuoreka [IOK
https://m.edsoo.ru/7f418886

bubnuoreka [{OK
https://m.edsoo.ru/7f418886

bubmuoreka [{OK
https://m.edsoo.ru/7f418886

bubnmorexa LIOK
https://m.edsoo.ru/7f418886

bubanoreka LIOK
https://m.edsoo.ru/7f418886

bu6nmorexa LIOK
https://m.edsoo.ru/7f418886

bubnmorexa LIOK
https://m.edsoo.ru/7f418886

but6mmoreka [IOK
https://m.edsoo.ru/7f418886

bubnunoreka LIOK
https://m.edsoo.ru/7f418886

but6mmoreka [IOK
https://m.edsoo.ru/7f418886

bubanoreka LJOK
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https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

14

15

16

17

18

MekonuTaronme

Pa3Butue )kuBOTHOrO MUpa Ha 3emJie
JKuBOTHBIE B IPUPOTHBIX COOOIIECTBAX
JKuBOTHBIE M YeIOBEK

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

0.5

11.5

https://m.edso0.ru/7f418886

bubnunoreka LIOK
https://m.edsoo.ru/7f418886

bub6nuoreka [IOK
https://m.edsoo.ru/7f418886

bubnunoreka LIOK
https://m.edsoo.ru/7f418886

bu6nuoreka [IOK
https://m.edsoo.ru/7f418886

bubnunoreka LIOK
https://m.edsoo.ru/7f418886
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9 KUIIACC

Ne i/

10

11

12

13

14

HaumeHoBaHue pa3/iesioB U TeM
NMPOrpaMmblI

YenoBek — OMOCOLUAILHBIA BU
CrpyKTypa opraHu3zma 4ejoBeKka
HeiiporymopanbHas perymsus
Ornopa u IBUKEHUE
BHyTpeHnHss cpena opranusma
KpoBoobparienue
Hprxanue
[Tutanue u nuieBapeHue
OOMeH BellecTB U MpeBpallieHne S3HEPrun
Koxa
Brinenenue
Pa3smHOXeHME U pa3BUTHE
Oprasbl YyBCTB U CEHCOPHBIE CUCTEMBI

I[loBenenue u ncuxuka

Bcero

KoaunuecTBO 4acoB

Konrpoabubie IIpakTuueckue
padoThI padoThI

0.5

0.5

1.5

0.5

1.5

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE
pecypchbl

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c
bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c
bu6mmorexa [IOK
https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c
bu6mmorexa [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c
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https://m.edsoo.ru/7f41aa8c

15 YenoBek U OKpyXKarolas cpena

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c
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HOYPOYHOE IINTAHUPOBAHHUE

S KJIACC

Ne
n/n

Tema ypoka

JKuBas n He)xMBast IPUPOAA.
[Ipu3Haku xKuBOrO

buosnorus - cucreMa Hayk 0 )KMBOH
IIpUpoe

Posnp Guonoruu B no3sHaHUU
OKPY>KaOILEro MUpa u
IIPAKTUYECKON JESITEIbHOCTH
COBPEMEHHOI0 YEJIOBEKA

HcToYyHUKHN OUOIOrMYECKUX 3HAHUN

Hayunsle MeTOABI U3yUYEHUS KUBOU
IIPUPOJIBI

Meroas! n3y4eHus KUBOU IPUPOBL:
U3MEPEHHUE

Meroas! n3y4eHus KUBOU IPUPOBL:
HaOJI0ICHNE U SKCIIEPUMEHT.
JlabopaTtopHas pabora. «3yuenue
71a00paTOPHOTO 00OPYAOBAHUS:
TEPMOMETPBI, BeChl, yauiku [letpu,
npobupku, MeH3ypku. [IpaBumna
paboTHI ¢ 000pyIOBaHUEM B
HIKOJIbHOM KaOuHeTe.
O3HakoMIJIEHHE C YCTPOUCTBOM
JIyIIbI, CBETOBOT'O MUKPOCKOIIA,
npaBuiia paboOTbl C HUMH»

Metobl U3y4YeHHUsI )KUBOW MPUPOIBI:

KoaudecTBO 9acoB

Bcero

KoHnTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

0.5

0.5

JlaTa

H3yYCHUSA

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/863cca60

bubnuorexa [JOK
https://m.edsoo.ru/863cccOe

bubmuorexa [JOK
https://m.edsoo.ru/863cccOe

bubmnoreka IIOK
https://m.edsoo0.ru/863ccf56

bu6anoreka LIOK
https://m.edso0.ru/863cd0c8

bu6anoreka LIOK
https://m.edsoo.ru/863cd9ce

bubnunorexa LIOK
https://m.edso0.ru/863cd65e

but6mmoreka [IOK
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10

11

12

13

14

15

16

17
18

onucanue. [Ipaktuaeckas padbota

«O3HaKOMIIEHHE C PaCTUTCIIBHBIMU U

KUBOTHBIMH KJIETKAMH: TOMATa U
apOy3a (HaTypajbHbIE TIpenapaThl),
uHOYy30pun TY(EIbKH U THIPHI
(ToTOBBIE MUKpOTIpEIIapaThl) C
MIOMOIIIBIO JIYTIBI i CBETOBOTO
MHUKPOCKOTIa»

[Tonsitue 06 opranuzme

YBenuuuTenbHbIC IPUOOPHI IS
HUCCIIEIOBAHUN

[{uTonorus — Hayka O KIIeTKE.
JlaboparopHas pabora «/3yuenue
KJICTOK KOXKHUIIbI YEUTYH JIyKa MO
JYNoW ¥ MUKPOCKOIIOM (Ha IpuMepe
CaMOCTOSITEIILHO MTPUTOTOBICHHOTO
MUKpOIpenapara)»

)KI/BHGJICHTCJ'ILHOCTB OpTraHu3MOB

CBoiicTBa )KMBBIX OPraHU3MOB.
JlabopaTopHas pabota
«Habmronenue 3a nmotpediieHneM
BOJIBI PACTEHHEM»
Pa3HooOpa3ue opranu3mMoB U ux
knaccupukanus. [IpakTuueckas
pabora «O3HaKOMIIEHHE C
MPUHIUIIAMUA CUCTEMAaTHKH
OpPTaHU3MOBY

MHuoroo6pasue u 3HaYeHHE
pacTeHui

MHoroo0Opasue u 3HaueHue
KUBOTHBIX

MHorooOpasue u 3HaueHHe rpudoB

baktepun u BUpycH Kak Gpopma

0.5

0.5

https://m.eds00.ru/863cd866

but6mmoreka [IOK
https://m.edso0.ru/863cdb36

bubnuoreka [{OK
https://m.edsoo.ru/863cd3de

bubnunoreka LIOK
https://m.edsoo.ru/863cddde

bu6anoreka LIOK
https://m.edso00.ru/863ce568

bu6nmorexa LIOK
https://m.edsoo.ru/863ce73e

bu6nmorexa LIOK
https://m.edsoo0.ru/863ce8ec

bubnunoreka LIOK
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19
20

21

22

23

24

25

26

27

28

29

30

31
32

KHU3HH
Cpenpl 0OuTaHNs OPraHU3MOB

Bopanas cpena oburanus
OpraHu3MOB

HazemHno-Bo3nymnas cpena
OOUTaHUsI OPTaHU3MOB

[TouBennas cpena oduTanus
opranu3moB. [IpakTuueckas pabora
«BpIsBIIEHNE IPUCTIOCOOICHUI
OpraHU3MOB K cpejie oouTanus (Ha
KOHKPETHBIX IPUMEPAX )»

OpraHu3Msbl Kak cpejia OOUTaHUs

Ce30HHBIE U3MEHEHUS B KU3HU
OpraHu3MoOB

[ToHsATHE O TPUPOIHOM COOOIIIECTBE.

B3aumocBs3u opranu3mMoB B
MIPUPOIHBIX COOOIIECTBAX

[TueBsie CBA3HM B MPUPOIHBIX
cOo00I1IIeECTBAX

Pa3znoobpa3zue npupoHbIX
cooO11ecTB

HckyccTBeHHBIE COOOIIECTBA, UX
OTJIIMYHUE OT MPUPOTHBIX COOOIIECTB
JIaGoparopHas pabota «/3yuenue
HCKYCCTBEHHBIX COOOIIECTB U UX
obuTtareneit (Ha mpuMepe aKBapuyma
U 1p.)»

[Ipuponubie 30HBI 3eMIIH, UX
oburarenu

Brnusinue denoBeka Ha KUBYIO
npupony
I'moOanpHBIE DKOJIOTUYECKHE

0.5

0.5

https://m.edsoo.ru/863ce8ec

bu6nmoreka [IOK
https://m.edsoo.ru/863cea68

bubnunoreka LIOK
https://m.edsoo.ru/863cec3e

bub6nmoreka [IOK
https://m.edsoo.ru/863cedba

bubmuoreka [IOK
https://m.edso0.ru/863cf684

bubmuoreka [IOK
https://m.edsoo.ru/863cf508

bubmuoreka [IOK
https://m.edso0.ru/863cf684

bubmuoreka [IOK
https://m.edso0.ru/863cf684

bubmnoreka IIOK
https://m.edsoo0.ru/863cf7e2

bu6nmorexa LIOK
https://m.edsoo.ru/863cfb20

bubmunoreka IIOK
https://m.edsoo.ru/863cfd3c

bubnunorexa LIOK
https://m.edsoo.ru/863cfeea

bubnunorexa LIOK
https://m.edso00.ru/863d0340

bubanoreka [JOK
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poOIIeMbI

33 ITyTu coxpaHeHus: OMOJIOTUIECKOTO
pazHo0Opa3us
PesepBubIil ypok. O600611eHIE

34 3HaHUI 110 MaTepuay, U3y4eHHOMY

B 5 xiacce

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edso00.ru/863d0340

but6mmoreka [IOK
https://m.edso0.ru/863d064c
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6 KIIACC

Tema ypoka

boranuka — HayKa O paCTCHUAX

OO01ue npu3HaKu U YpOBHU
OpraHu3aIi PacTUTEIHLHOTO
opranusma

CHOpOBHe U CCMCHHBIC paCTCHUA

PacTturensHas KieTka, ee
n3yyenue. Jlaboparopuas
padora 1 «M3yuenue
MHUKPOCKOIMYECKOTO CTPOEHUS
JIUCTa BOAHOTO PACTEHUS
3I0JEn»

XHUMHYECKHUM COCTaB KJICTKH.
JlabopaTopnasi pa6ota 2
«OO0Hapy)eHHe HEOpPTraHUIECKIX
U OpPraHWYECKUX BEIIECTB B
pacTeHumn»

)KI/BHGJICHTCJ'IBHOCTB KJIICTKHU

PacTturensHBIC TKaHHU, UX
¢bynkuuu. JlaboparopHas
padora 3 «M3yueHue crpoeHus
pPaCTHTENBHBIX TKAHEH
(uctonmp30BaHUE
MHUKPOTIPEapaToB)»

Opranbl pacTeHUH.

KoaunuecTBO 4acoB

Bcero

K/p

Il/p

0.5

0.5

0.5

Jlara
U3y4YeHUS

Jdomamnee
3ajaHue

8 1, kiacrep

§2-3

ITo § 34-46 kiactep

88, puc 11

8 9, xiacrep

KOHCIICKT

§10

KJacTep

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/863d0af2

bubnuorexa [JOK
https://m.edso00.ru/863d0c82

bubmuorexa [IOK
https://m.edso0.ru/863d0de0

bubmuorexa [JOK
https://m.edsoo.ru/863d0fde

bubnunorexa LIOK
https://m.edso0.ru/863d115a

bu6nunorexa LIOK
https://m.edso0.ru/863d12ae
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10

11

12

13

JlabGoparopHas padora 4
«M3y4eHre BHEIIHETO CTPOEHUS
TPaBsIHUCTOT'O LIBETKOBOI'O
pacTeHus (Ha KUBBIX MU
repOapHbIX IK3EMILIApax
pacTeHMit): NacTylIbsl CyMKa,
penbKa IuKasi, JI0TUK €AKUN U
IpYTUe pacTEeHUs»

CrpoeHnue cemsiH.

JlaGoparopHasi padora 5

«M3ydenune cTpoeHHs CeMsTH 1 0.5
OJTHOJIOJIBHBIX U JABYIOJBHBIX

pacTeHuin»

Bunbl KOpHEN ¥ TUIIBI KOPHEBBIX
cucteMm. JlaboparopHasi padora
6 «M3y4yeHue cTpoeHus
KOPHEBBIX CUCTEM (CTEP>KHEBOM
Y MOYKOBATOI) Ha MpuMepe
repOapHbIX FK3EMIUISIPOB WM
KUBBIX pacTeHni. M3yuenue
MUKpOIIpenapara KJI€TOK KOpHs»

Bunounsmenenue kopHen 1

[ToGer. Pa3BuTue nodera us
nouku. JI/p 7 «3yuenue
CTPOEHHMSI BEr€TaTUBHBIX U
reHEepaTUBHBIX NOYEK (Ha
MpUMepe CUPEHH, TOOJIS U
IPYTUX pacTEHUN )»

Ctpoenue cTebis.
JlabopaTopHasi paGora 8
«PaccmaTtpuBanue
MHUKPOCKOITHYECKOTO CTPOCHHUS
BETKH JiepeBa (Ha TOTOBOM
MHUKpOIIpenapare)»

8 11, kiactep

§ 15, 17 puc 19-21

8 16, xmacrep

8 18-19, 25 puc 28, 33

8§ 23-24, puc 50

bubnuorexa [JOK
https://m.edsoo.ru/863d3cca

bubnuorexa [JOK
https://m.edso0.ru/863d1402

bu6anoreka IIOK
https://m.edso0.ru/863d197a

bu6anoreka LIOK
https://m.edso0.ru/863d1c90

bubnunotexa LIOK
https://m.edso0.ru/863d28ca
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14

15

16

17

18

19

20

21

22

23

24

25

Buemnee u BHyTpeHHEE
cTpoeHue aucta. Jlaboparopuas
padora 10 «O3HaKOMJIEHHE C
BHELIHUM CTPOECHUEM JINCTHEB U
JUCTOPACIIONOXKEHHEM (Ha
KOMHATHBIX PACTECHUSIX)».

Bunounsmenenus noderos. JI/p
11 «MccnenoBanue CTPOCHHS
KOPHEBUINA, KITYOHS, TyKOBHIIBD)
CrtpoeHnue u pazHooOpaszue
uBeTkoB. JI/p 12 «3yuenue
CTPOCHHS IIBETKOBY

Cougerus. JI/p 13
«O3HaKOMIJIEHUE C pa3IUYHbIMU
TUIIAMU COLIBETHUII»

IImonel

Pacnpoctpanenue niaoj 0B u
CEMSH B IPUPOJIE

OOMeH BelecTB y pacTeHui

MuHepanpHOE MUTAaHUE pacTe-
Huil. Y 1o0penus

®orocunres. I/p 1
«Habmronenue nporiecca
BBIJICJIEHUS] KUC-JIOPOJIa HA CBETY
aKBAapPUYMHBIMH PACTEHHSIMI
Ponb poTocunTesa B mpupone u
KHU3HH YelloBeKa

Hpixanue kopas. JI/p 14
«M3yueHune poau peIXJICHUS IJIs1
JBIXaHHUS KOPHEW

Jluct u cTebenb Kak OpraHbl
TIBIXaHUS

0.5

0.5

0.5

0.5

0.5

0.5

§ 20-22, 35-40

§25

8 26, puc 58

§ 27, puc 60

§ 30, kmacrep

8 31, cooOenue
coo0IIIeHNE
coo0IIIeHNE

§ 22, tabnmna

cooO01eHne

co00IIIEHE

[TosTop § 20-22,
COOOIIIEHHE TIPO

bubnunorexa LIOK
https://m.edsoo.ru/863d1e98

bubnunoreka LIOK
https://m.edsoo.ru/863d2c08

bubnunoreka LIOK
https://m.edso00.ru/863d3842

bubnunoreka LIOK
https://m.edso00.ru/863d3842

bubnuoreka [{OK
https://m.edsoo.ru/863d3b4e

bubnuoreka [{OK
https://m.edsoo.ru/863d3b4e

bubnmorexa LIOK
https://m.edso0.ru/863d2550

bubnmorexa LIOK
https://m.edso0.ru/863d1b00

bubnmorexa LIOK
https://m.edso0.ru/863d2028

bubnunotexa LIOK
https://m.edso00.ru/863d2028

bubnunotexa LIOK
https://m.edso0.ru/863d21c2

bu6nunorexa LIOK
https://m.edso00.ru/863d2320
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26

27

28

29

30

31

32

33

TpaHcnopT BEIECTB B PaCTCHUMU.
IIpakTuyeckas padora 2
«BplsiBIEHUE IEpEABMKEHUS
BOJbI U MMHEPAJIbHBIX BEILECTB
10 IPEBECHHE

Brinenenue y pacteHui.
Jlucroman

[Ipopacranue cemsn. Il/p 3
«OrnpeeneHne BCX0XKeCTu
CEMSIH KYJbTYPHBIX PAaCTCHHUI U
MOCEB UX B TPYHTY.
«OmnpeneneHue ycilioBUn
MIPOPACTaHUS CEMSH

Poct u pa3Butue pacrenus. I1/p
4 «HabmroneHue 3a pocToM U
pa3BUTHEM I[BETKOBOTO PACTCHUS
B KOMHATHBIX YCJIOBUAX (HA
npumepe $acou Wik ropoxa)y»

Pa3zmHOXeHue pacTeHunii 1 ero
3HAYEHUE

Omnbutenue. [[BoitHOE OIIOIOT-
BOpEHUE

OO6pazoBanue MJI0/I0B U CEMSTH

BererarnBHoe pa3MHOKEHHE
pacrenuil. Il/p 5 «OBnagenue
npruéMaMy BEreTaTUBHOIO
Pa3MHOXKEHHUS pacTeHUN
(uepeHkoBaHME MOOETOB,
YEpEHKOBaHUE JINCTHEB U
JpyTue) Ha MpUMepe KOMHATHBIX
pacTeHuil (TpagecKaHIus,

0.5

0.5

0.5

0.5

YCThbUIla U YCUCBUYKU

Coobmenue mpo
G103My U KCHIIeMY

§25

§12-14

§12-14

cooO1ieHue
§ 28-29, puc 63
§ 28-29, cxema

TabauIa

bubnunorexa LIOK
https://m.edso0.ru/863d2c08

bubmnoreka IIOK
https://m.edsoo.ru/863d3cca

bubmuorexa [JOK
https://m.edso0.ru/863d2fb4

bu6nuorexa [IOK
https://m.eds00.ru/863d3842

bu6nuorexa [IOK
https://m.edso0.ru/863d39c8

but6mmoreka [IOK
https://m.edso0.ru/863d34d2
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CEHTOJINSI, OETOHMSI, CAHCEBhEPA
U ApyTUE pacTCHUS )»

Pezeps. O0001eHne 3HaHMIT O
34 CTPOCHUH U KU3HECITCIbHOCTH
PaCTHTENHLHOTO OpPraHu3Ma

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

§1-29

51



7 KIIACC

Ne
n/n

KoaunuecTBO 4acoB

T
cma yporka Becero K/p I/p

MHorooOpasue Opranu3MoB U

1
UX Ki1accu(puKarus
Cucremaruka pacTeHUI 1
Husmme pacrenns. O6mast
XapaKTEePUCTHKA BOJOPOCIICH.
JI/p 1 «I3yuenue crpoeHus 1 05

OJTHOKJIETOYHBIX BOJIOPOCIICH
(Ha MpUMepe XJIaMUIOMOHA/IBI
1 XJIOPEILIBI )»

Husmue pactenus. 3eneHble

Bogopociu. Il/p 1 «13yuenne

CTPOEHMSI MHOT'OKJIETOYHBIX 1 0.5
HUTYATBIX BOAOpOCIIEH (Ha TIp.

CIIMPOTHUPHI U YIOTPUKCA)»

Hwuzmme pacrenus. bypsie n
KpacHBIE BOAOPOCIU

BeIcmme cniopoBble pacTeHHst 1

OO6mrast XxapaKTepucTUKa U CTPO-
erne mxoB. II/p 2 «3yuenue 1 0.5
BHEIITHETO CTPOCHUSI MXOB»

[ukn pa3Butus MxoB. Poib

MXOB B IIPUPOJE U 1
NeSITeIbHOCTH YeJIOBeKa
OO6mrast XxapakTeprcTHKa maro-
POTHUKOOOpa3HBIX

Jlara
U3y4YeHUS

Jdomamnee
3ajaHue

81-2,puc3wuc.13
82, puc4uc.l3

8 3, kiacrep, puc 8

84c.22-23

§4 c. 24-26
§5

86

§ 6, puc 19

87

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edso0.ru/863d4314

bubmuorexa [IOK
https://m.edso0.ru/863d449a

bubmuorexa [JOK
https://m.edsoo.ru/863d46a2

bu6anoreka LIOK
https://m.eds00.ru/863d4832

bu6nuorexa [IOK
https://m.edso0.ru/863d499a

bu6nuorexa [IOK
https://m.edsoo0.ru/863d4fc6

bubnunorexa LIOK
https://m.edso0.ru/863d4b02

bubnunorexa LIOK
https://m.edso0.ru/863d4e5e

bu6nunorexa LIOK
https://m.edsoo0.ru/863d4fc6
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10

11

12

13

14

15

16

OcoOEHHOCTH CTPOCHHUS U
AKHU3HEIESITEIbHOCTH IIayHOB,
XBO-11IeH 1 nanopoTHUKOB. I1/p
3 «M3y4yeHue BHEUTHETO
CTPOEHHS MAOPOTHUKA WU
XBOIIIA»

Pa3sMHOXEeHME U LMK pa3BUTUSA
alOPOTHUKOOOPa3HbIX.
3HaueHue
[allOPOTHUKOOOpa3HbIX B
MIPUPOJIE U )KU3HU YEIOBEKa

OOm1ast xapaKTepUCTHKA
XBOMHBIX paCTCHHH.
IIpakTnueckas padora 4
«/3yyeHne BHEIIHETO CTPOCHHUS
BETOK, XBOH, IINIICK U CEMAH
TOJIOCEMEHHBIX pacTeHUH (Ha
IpUMeEpe €I, COCHBI HITH
JIMCTBEHHUIIBI )»

3HaueHue XBONHBIX PACTEHUN B
MIPUPOJIE U )KU3HU YEIIOBEKA

Oco6eHHOCTH CTPOEHUS U
KHU3HEACATSILHOCTH
MOKPBITOCEMEHHBIX PACTEHHI.
Il/p 5 «M3y-yeHue BHEIIHETO
CTPOEHHS TIO-KPHITOCEMEHHBIX
pacTeHuin»

Knaccudukanus u nuki
Pa3BUTHUS TOKPHITOCEMEHHBIX
pacTeHui

CewmelicTBa Kacca
nBynosbHble. [IpakTnueckas
pabora 6 «13yuenue
IIPU3HAKOB IIPEICTABUTEIICH

0.5

0.5

0.5

0.5

8 7, Tabnuua:
CpaBHI/ITeHBHaﬂ
XapaKTepPHUCTHKA

8 7, puc 21

88

§ 8, cocTaBHUTh
TE3UCHI

89, Te3ucsl ¢. 51
YUUTH

89, 11 yuuts
TabNIUIly

8 12, Tabnmia

bubnunorexa LIOK
https://m.edsoo.ru/863d512e

but6mmoreka [IOK
https://m.edso00.ru/863d5282

bubnuoreka [{OK
https://m.edsoo.ru/863d55a2

bu6anoreka LIOK
https://m.edso0.ru/863d5714

bu6anoreka LIOK
https://m.eds00.ru/863d5868

but6mmoreka [IOK
https://m.edso0.ru/863d5a02

bu6nmnorexa LIOK

https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edso0.ru/863d5f20
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17

18

19

20

21

22

23

24

cemeiicTB: KpecronpeTHbie
(Kanycrthsie), Po3ouserHbie
(Po30BbIc) Ha repOapHBIX U
HaTypaJbHBIX 00pa3Iax»

CewmelicTBa Kiacca
nBynonbHble. [IpakTnyeckas
pabdora 7 «3yuenue
MIPU3HAKOB IpeCTaBUTENEH
ceMencTB: MOTBUIBKOBBIE
(bo6osrie), [TacnénoBrle,
CrnoxHouseTHbIE (ACTPOBBIE)
Ha TepOapHBIX U HATYypaTbHBIX
obpasiax»

XapakTepHbIE TPU3HAKU

CEMEHCTB KJjacca OOHOJOJIBHBIC.

IIpakTnueckas padora 8
«V3ydyeHue npu3HaKoB
MIPEACTABUTENECH CEMENCTB:
JIuneiinpie, 3maku
(MsitnukoBbIe) Ha repOapHbIX U
HaTypaJbHbBIX 00pa3ax»

KynbTypHble pencTaBuTeu
CEeMENCTB MOKPHITOCEMEHHBIX,
UX UCTIOJIh30BAHUE YEIIOBEKOM
DBOJIIOIIMOHHOE PA3BUTHE
pacTUTENILHOrO MUpa Ha 3emJie
Dransl pa3BUTHS HA3EMHBIX
pacTeHUl OCHOBHBIX
CHCTEMaTHYEeCKHX TPYII
Pactenus u cpena obutanus.
Dkosoruueckue GpakTopsl

PacturensHbIe cooOIIECTBA

CtpyKTypa pacTUTEIBHOTO

0.5

0.5

§ 13, Tabnuna

§ 14, tabnuna

8 15, cooOmienue

§10

§10

8 16, kimactepsl

8 17, Tabnmia

8§18

https://m.edso0.ru/863d607e
https://m.edso00.ru/863d61e6

bubnunorexa LIOK

https://m.edso0.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edso0.ru/863d607¢e
https://m.edso0.ru/863d61e6

bubnuoreka [{OK

https://m.edsoo.ru/863d5b88
https://m.edsoo.ru/863d5dae
https://m.edsoo.ru/863d5f20
https://m.edso0.ru/863d607e
https://m.edso0.ru/863d61e6

bubnmnorexa LIOK
https://m.edso0.ru/863d634e

bubnmorexa LIOK
https://m.edso0.ru/863d651a

bubnunotexa LIOK
https://m.edso0.ru/863d668c

but6mmorekxa [IOK
https://m.edso0.ru/863d67ea
but6mmoreka [IOK
https://m.edso00.ru/863d695c
bu6nunorexa LIOK
https://m.edso0.ru/863d695¢c
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25

26

27

28

29

30

31

32

33

34

coo0I11ecTBa

KynbTypHble pacTeHUs U UX
npoucxoxaeHue. KynbrypHsie
pacTeHust CeabCKOXO03HCTBEH-
HBIX YTOAUMN

Pacrenus ropona. [Iekoparus-
HOE 1IBETOBOJICTBO

OxpaHa pacTUTEIILHOTO MUpa

bakrepuu - nosiepHbie
opranu3msl. O01mas
XapaKTEePUCTHKA OaKTepUHl.
JlaGoparopHasi padora 2
«3yuenue crpoenus dakrepuii
(Ha TOTOBBIX
MUKpOIpernaparax)»

Ponb Gakrepuii B npupoze u
KHU3HH YelloBeKa

['puOb1. Obmas xapakrepuc-
THKa

HInanounsie rpudsL. I/p 9
«M3ydenne ctpoeHus
IUTOIOBBIX TN HUIAMOYHBIX
rpuboOB (WK U3ydeHHE
MYJISDKaX )»

ITnecuessie u apoxoku. I1/p 10
«M3ydeHne cTpoeHus
OJTHOKJIETOYHBIX (MYKOp) U
MHOTOKJIETOYHBIX (ITEHUIUILI)
IUIECHEBBIX TPUOOB»

I'puOsbI - mapa3uThl pacTeHUH,
KUBOTHBIX U YEJIOBEKa
JInmaitHUKH - KOMILJIEKCHBIE
opranusmsl. Il/p 11 «M3yuenue

0.5

0.5

0.5

0.5

cooO1ienne

Cco00IIeHnE

8 19, 5KOIUCTOBKA

8 20, puc 96

§ 21, Tabnuna
8 22, Tabnmia

823, puc 113

8 24, Tabimna

8 25, coobmienue

826, puc 132

but6mmoreka [IOK
https://m.edsoo.ru/863d6cc2

bubnunorexa LIOK
https://m.edsoo.ru/863d6e2a

but6mmoreka [IOK
https://m.edso00.ru/863d6f88

bubnunoreka LIOK
https://m.edso00.ru/863d75f0

bubnunoreka LIOK
https://m.eds00.ru/863d75f0

bubnmorexa LIOK
https://m.edso00.ru/863d70e6

bu6anoreka LIOK
https://m.edso00.ru/863d70e6

but6mmorekxa [IOK
https://m.edso0.ru/863d72b2

bu6nmnorexa LIOK
https://m.edso0.ru/863d72b2

bubanoreka IJOK
https://m.edso00.ru/863d7460
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CTPpOCHUA JIMIITAHHUKOB)

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

6.5
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8 KUIACC

Ne
n/n

Tema ypoka

3oo0morus — HayKa O JKUBOTHBIX

OO61ure npu3HaKy )KUBOTHBIX.
MHoroo0pasue >KHUBOTHOT'O
Mupa

Crpoenue u
KHU3HEIEATEIILHOCTD )KUBOTHOM
KIIETKU

Tkanu )xuBOTHBIX. Oprassl u
CHUCTCMbI OpPTraHOB )XUBOTHBIX.
Jlaboparopnas padora 1
«HccnenoBanue 1mos
MHUKPOCKOIIOM TOTOBBIX
MHUKPOIIPENapaToB KJIETOK U
TKaHEH >KUBOTHBIX»

Omnopa u ABUKEHHE KUBOTHBIX.
IIpakTnyeckas padora 1
«O3HaKOMJIEHHE C OpraHaMu
OIIOPEI 1 IBUKCHUA Y
KUBOTHBIX»

IIuranue u nuieBapeHue y
MPOCTEUIINX U
0eCI03BOHOYHBIX KHUBOTHBIX

[Iutanue u nuieBapeHue y
MO3BOHOYHBIX JKUBOTHBIX. I1/p 2
«M3y4yenue cnoco6oB
MOTJIOIIECHUS UILU Y
AKUBOTHBIX»

KoaudecTBO 9acoB

Becero K/p I/p

Jlara Jlomainee
U3ydeHust 3a/laHue
Kuacrep, § 1
§1
8 2, puc 3

§ 3-4, tabiuna

N385

KOHCIIEKT

KOHCIICKT

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edso0.ru/863d7744

bubmnoreka IIOK
https://m.edso0.ru/863d78a2

bubmnoreka IIOK
https://m.edso00.ru/863d7c26

bu6nuorexa [IOK
https://m.eds00.ru/863d7d98

bu6anoreka IIOK
https://m.edsoo.ru/863d7fle

bu6nmnorexa LIOK
https://m.edso0.ru/863d809a

but6mmorekxa [IOK
https://m.edso0.ru/863d82ca
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10

11

12

13

14

15

16

17

18

Jeixanue xxuBoTHBIX. I1/p 3
«M3yueHue crmocoOOB JBIXaHUS
Y JKUBOTHBIX»

TpaHcnopT BemiecTs y

0EeCr03BOHOYHBIX )KUBOTHBIX.
I1/p 4 «O3HaKOMIIEHUE C

CUCTCMaMH1 OPraHOB TpaHCIIOPTa

BCIIECTB Y )KUBOTHBIX»

KpoBooOparienue y
MO3BOHOYHBIX JKUBOTHBIX

Brigenenue Y KXUBOTHBIX

[TokpoBBI TEA y KUBOTHBIX.
IIpakTuyeckas padora 5
«/3yueHne oKpoBOB Tea y
JKHUBOTHBIX)

Koopaunanus u perymsanus
KHU3HEICATEIILHOCTH Y
JKHUBOTHBIX

Pa3,[[pa)KI/IMOCTB " IOBCACHUC
JKHUBOTHBIX

DopMBI pa3MHOKEHUS
*UBOTHBIX. [IpakTHYeckasn
padora 6 «CtpoeHue sifra u
pa3BUTHE 3apOJbIILIA ITTHLIBI
(KypHIIBI)»

Poctu Pa3BUTHUC ) KUBOTHBIX

OCHOBHBIC CUCTEMAaTHUYSCKHUE
KaTCropruu XMBOTHBIX

OO61mas xapakTepuCcTHKa

npocreimux. JlaboparopHas
padora 2 «ccnenoBanue

0.5

0.5

0.5

0.5

0.5

KJ1actep

Tabnuna

Tabnuna
Tadiuua

Tabauna

KJIacTep

CcOO0O0IIIEHHE,
KJIacrep

Knacrep, puc 104

cooO1ienne

8§ 6-7, TaKCOHBI

8 8 puc 13

bubmuorexa [{OK
https://m.edsoo.ru/863d84fa

but6mmoreka [IOK
https://m.edso00.ru/863d86¢c6

bubnunoreka LIOK
https://m.edso00.ru/863d8856

bubnunoreka LIOK
https://m.edso00.ru/863d89d2

bubnuoreka [{OK
https://m.edso0.ru/863d8d74

bubnunoreka LIOK
https://m.edso00.ru/863d8f9a

bu6nmorexa LIOK
https://m.edso00.ru/863d9260

bu6anoreka LIOK
https://m.edso00.ru/863d93b4

but6mmorekxa [IOK
https://m.edso00.ru/863d93b4

but6mmorexa [IOK
https://m.eds00.ru/863d9526

bubanoreka IJOK
https://m.eds00.ru/863d974c
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19

20

21

22

23

24

25

cTpoeHust HHPY30pUH-TY(HETbKH
1 HaOmIoIeHKE 3a e
nepeaBkeHneM. M3yueHue
XEMOTaKCHCa»

Kryrukonocus 1 Unpy3opun

MHoroo0pa3ue npocTenmmx.
3HayeHue MPOCTEUIINX B
NPUPOJIC U )KU3HU YEJIOBEKA.
JI/p 3 «MHoroobpazue
MPOCTEHIINX (Ha TOTOBBIX
npenaparax)»

OO61as xapakTepuCcTHKa
kueyHononoctueix. Il/p 7
«HccnenoBanue CTpOCHUS
MIPECHOBOIHOM TUAPHI U €&
nepeIBMKEHUS (aKBaApUyM )
Muoroob6pasue
KHIIEYHOIIOJIOCTHBIX. 3HaYEHNE
KHIIEYHOIIOJIOCTHBIX B IPUPOJIE
Y J)KU3HU YeJIOBeKa.
IIpakTHyeckas padora 8
«MccnenoBanre MTUTaHUS THAPHI
TadHUSIMHA U [IHKJIOTIaMHU
(IIKOTBHBIN aKBAPUYM )»

Yepsu. [Lnockue uepsu

[TapazuTnueckue mIocKue
yepBu. JIaboparopHas padora
4 «M3yuenune mpucrnocoOIeHu
NapasuTHYECKUX YepBeEH K
napasuTu3My (Ha TOTOBBIX
BJIQKHBIX Y MUKpPOIpenapaTax)»

Kpyribie uepBu

0.5

0.5

0.5

0.5

§ 8-9, puc 15, 17

§10

811 12, puc 22

§13

§ 14 puc 29-30

§15

8 16, puc 33

bubnunoreka LIOK
https://m.edso0.ru/863d974c

bubnunorexa LIOK
https://m.edso0.ru/863d974c

bubmnoreka IIOK
https://m.edso00.ru/863d9a30

bu6anoreka LIOK
https://m.edsoo.ru/863d9ba2

bu6nuorexa [IOK
https://m.edso00.ru/863d9d50

bu6nmnorexa LIOK
https://m.edso0.ru/863da070

bu6nunorexa LIOK
https://m.edso0.ru/863d9efe
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26

27

28

29

30

31

32

33

Kosnpuarsie uepBu.
IIpakTyeckas padora 9
«MccnenoBanre BHyTPEHHETO
CTPOCHHUS JI0KAEBOTO UYepBs (Ha
TOTOBOM BIIQXKHOM IIpernapaTe u
MHUKpOIIpEnapare)»

OO01as xapakTepuCTHKa
YJIEHHUCTOHOTHX

Pakoo6pazubie. OcoOeHHOCTH
CTPOCHHMS U JKU3HEICSITEIIbHOCTH

[Taykoo6paznbie. OcobeHHOCTH
CTPOCHUS M KUIHEICATEIEHOCTH

Hacekombie. OcobenHOCTH
CTpOEHUS U
xusHenestensHocTH. I/p 10
«MccnenoBanye BHEMIHETO
CTPOEHUSI HACEKOMOTO (Ha TIp.
MalCKOro XyKa Wiy Jp.
KPYITHBIX HACEKOMBbIX-
BpeauTese )»

Hacexomsle ¢ HENOJIHBIM
npespamienuem. I[/p 11
«O3HaKOMIIEHHE C Pa3IUIHBIMU
TUIIAMU PA3BUTHS HACEKOMBIX
(Ha mpuMepe KOJIIEKIIUHN )»
Hacexomble ¢ IOJHBIM ITpeBpa-
HIEHUEM

OO61mas xapakTepucTHKa
MoJsuttockoB. 11/p12
«Hccnenosanne BHEIIHETO

0.5

0.5

0.5

0.5

§ 17-18 puc 37

§22

8§ 22-23 puc 45, o
puc 46 cocTaBUTh
TabIuIy

8§ 24-25 puc 47, o
puc 46 cocTaBUTH
TabIuIy

8§ 26-27, puc 50, , mo
puc 54 cocTaBUThH
TaOIHILy

8 28 kiactep

8 29 kiactep

8 19, mo puc 41
COCTaBUTH TAOIHUILY

bubnunorexa LIOK
https://m.edso0.ru/863d9efe

but6mmoreka [IOK
https://m.edsoo.ru/863da3c2

bubnuorexa [JOK
https://m.edsoo.ru/863da53e

bubmnoreka IIOK
https://m.edsoo.ru/863da6ab

bu6nuorexa [IOK
https://m.edso0.ru/863da89a

bubnunorexa LIOK
https://m.edso0.ru/863da89a

but6mmorekxa [IOK
https://m.edsoo.ru/863da89a

bubanoreka IJOK
https://m.edsoo.ru/863dab7e
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34

35

36

37

38

39

40

41

CTPOCHUS PAKOBHH
HpeCHOBOZ[HBIX nu MOpCKI/IX
MOJLTFOCKOB (PaKOBHHBI
0e33y0KH, TEepIIOBHIIBI,
MPYAOBHKA, KATYIIKH H JIP.)»
MHoroo6pasue MOJITIOCKOB.
3HaueHUE MOJIIFOCKOB B
MIPHUPOJIC U )KU3HH YeIOBEKa

OO01as xapakTepuCTHKA
XOPJOBBIX KHBOTHBIX

OO01mas xapakTepucTHKa PhIO.
IIpakTnyeckas padora 13
«HccnenoBanue BHEITHETO
CTPOCHUSI U1 OCOOCHHOCTEN
NepeABMKCHUS PHIOBI (Ha

npuMepe )KUBOI pHIOBI B OaHKE C

BOJIOM )»

OCOOCHHOCTH BHYTPEHHETO
CTPOEHUS U MPOLECCOB
KU3ZHEACITEIHHOCTHU PHIO.
JlabopaTopnasi paGora 5
«HccnenoBanre BHYTPEHHETO
CTpOEHUS PHIOHI (Ha BIaKHOM
npernapare)»

XpHIJ_IeBBIe N KOCTHBIC pr6H

MHuoroo6pa3ue pbi0. 3HaueHne
PBIO B IPUPOJIE U JKU3HU
YeJoBeKa

OO01mast xapakTepuCTHKa
3eMHOBO/IHBIX

Oco0eHHOCTH BHYTPEHHETO

CTPOCHUA U ITPOLICCCOB
KHU3HCCATCIIbHOCTH

0.5

0.5

8 19-21, cocTaBUTH
TaOIHILy

8 31 Te3ucel

8§ 32 puc 66

§ 33-34 no puc 68-
70 cocTaBUTH
Ta0IHILy

§ 35-36

§ 37

8 38 puc 74

§ 39, mo puc 75-81
COCTaBUTH TAOIHUILY

but6mmoreka [IOK
https://m.edsoo.ru/863dacd2

but6mmoreka [IOK
https://m.edsoo.ru/863dae44

bubmuorexa [JOK
https://m.edso0.ru/863db010

bu6nuorexa [IOK
https://m.edso00.ru/863db010

bu6anoreka LIOK
https://m.edsoo.ru/863db16e

but6mmorekxa [IOK
https://m.edsoo.ru/863db2ea

but6mmorekxa [IOK
https://m.edsoo.ru/863db6be

bubanoreka IJOK
https://m.edsoo.ru/863db6be
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42

43

44

45

46

47

48

49

50

3€MHOBO/JHBIX.

MHoroo6pa3ue 3¢ MHOBOAHBIX U
UX OXpaHa. 3HaueHue
3eMHOBO/IHBIX B IIPUPOAE U
KHU3HH YelloBeKa

OO0m1as xapakTepucTUKa mnpec-
MBIKAFOIIUXCS

OCOOCHHOCTH BHYTPEHHETO
CTPOEHUS U MPOLECCOB

KU3HCOACATCIIbHOCTH
MMPECMBIKAOIINXCA

Muoroob6pasue

MMPCCMBIKAIOIIUXCA U UX OXpaHa.

3HavYeHHE MPECMBIKAIOIINXCS B
NPUPOJIC U )KU3HU YeJI0OBEKa

OO011ast XapakTepUCTHKA MTULL.
IIpakTnyeckas padora 14
«HccnenoBanue BHEIIHETO
CTPOCHUS U TIEPHEBOTO TIOKPOBA
OTHIL (Ha IpUMeEpe dydera MTHIL
1 Habopa nepbeB: KOHTYPHBIX,
MYXOBBIX U ITyXa)»

Oco0eHHOCTH CTPOEHUS U
MPOLIECCOB KU3HEIEATEIHHOCTH
ntull. [IpakTnueckas padora
15 «MccnenoBanue
0COOEHHOCTEN CKeJIETa MTULIBI»

IToBenenne nrui. Ce30HHEBIE
SIBJICHHUS B YKU3HU IITHULI
3HaveHHe NTHI] B IPUPOJIE U
JKM3HH YeJoBeKa

OO61as xapakTepuCcTHKa U
CpPEeJIbI )KU3HU MIICKOTUTAIOITIX

0.5

0.5

8 40 kiactep

ITo § 41 Te3ucsl

8 41-42 puc 86, 1o
puc 88-89
COCTaBUTH TAOJIUILY

8 43 cocraBuUTh

KJIacTep 1o puc 92-
95

§ 45 cocTaBUTH
TC3UCHI

8 45-47 Ttabnuna

§48
§ 49-51

TC3I/ICBI, KJIaCTep

but6mmoreka [IOK
https://m.edsoo.ru/863dbala

but6mmoreka [IOK
https://m.edsoo.ru/863dbb78

but6mmoreka [IOK
https://m.edsoo.ru/863dbcc2

bubnunoreka LIOK
https://m.edsoo.ru/863dbef2

bu6nmorexa LIOK
https://m.edsoo.ru/863dclea

bu6anoreka LIOK
https://m.edso00.ru/863dc352

bu6nmnorexa LIOK
https://m.edso0.ru/863dc62c

but6mmoreka [IOK
https://m.edsoo.ru/863dc8a2

bu6nunorexa LIOK
https://m.edsoo.ru/863dca3c
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o1

52

53

54

55

56

57

58

59

60

61
62

OcoOeHHOCTH CTPOCHUS
miexonuraromux. I1/p 16

«UccnenoBanue ocoOeHHOCTEN

CKCJICTa MJICKOIIUTAIOIINX >

IIpoueccsl KU3HEAEATENBHOCTH

MJIEKOITUTAIOLIUX.
IIpakTyeckas padora 17

«UccnenoBanue ocoOeHHOCTEN

3yOHOI CUCTEMBI
MIIEKOIIUTAIOLIUX
[ToBeneHnEe MIIEKONIUTAOIIUX.
PasMHOkeHUE U pa3BuTHE
MJIEKOIIUTAOLIMX

MHuoroo0pa3ue MiIeKOIUTato-
IUX

3HaueHne MIECKOIIUTAIOIINX B
HPHUPOJIC U )KU3HH YeIOBEKa
O000menue 1o TeMe
«ITo3BOHOYHBIE JKUBOTHEIE)

DBOJIOIMOHHOE Pa3BUTHE
’KUBOTHOTO MHpa Ha 3emJie

[TasnieonTONMOTMS — HAyKa O APEB-
Hux obutarensx 3emnu. I1/p 18

«/ccnenoBanre UCKONaeMbBIX
OCTaHKOB BBIMEPIIINX
JKUBOTHBIX))

OCHOBHBIC 3Talbl BOIIOIHI
0ECIT03BOHOYHBIX KUBOTHBIX

OCHOBHBIC ITaITbI 3BOJIIOIIUH
ITO3BOHOYHBIX XUBOTHBIX

KvBoTHBIE U cpena 0OOUTaHUS

HOHyHHHI/II/I KHUBOTHBIX, UX

0.5

0.5

0.5

§ 52 puc 125

853, mo puc 126 u
128 coctaBuTh
Ta0IIUIly

§ 54

8 55-58 Tabnuna Ha
COOTBETCTBUE

8 59 tabnuua
§ 31-59
8§61

§ 60

8§61
8§61
8 62-63 kactep

8 64, o puc 171

but6mmoreka [IOK
https://m.edsoo.ru/863dca3c

but6mmoreka [IOK
https://m.edsoo.ru/863dccda

bubnuorexa [JOK
https://m.edsoo.ru/863dce9c

bubmuorexa [JOK
https://m.edso0.ru/863dd374

bubmnoreka IIOK
https://m.edsoo.ru/863dd4e6

bu6anoreka IIOK
https://m.edsoo.ru/863dd8ba

bu6nuorexa [IOK
https://m.edsoo0.ru/863dda2c

bubnunorexa LIOK
https://m.edsoo.ru/863ddb94

bu6nmnorexa LIOK
https://m.edso00.ru/863ddd60

bubnunotexa LIOK
https://m.edso0.ru/863de058

bubnunoreka LIOK
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63

64

65

66

67

68

XapakTepucTuk. [Iuriessie
CBSI3M B PUPOJHOM COOOIIIECTBE

JKuBOTHBIN MUP IPUPOAHBIX 30H
3emun

Bo3aeiicTBue yemoBeka Ha
’KUBOTHBIX B PUPOJIE

CebpCKOXO03SIUCTBEHHBIE
JKUBOTHBIE

JKuBoTHbIe B ropoae. Mepbl
COXpaHEHHUs )KUBOTHOTO MUpPa

Pezeps. O0001mIeHHE 1O TEME
«CtpoeHue u
JKU3HEICSITSIIBHOCTh OpraHu3Ma
>KHBOTHOT'O»

Peszeps. O00061eHne TIO TEME

«CucremMaTHUYECKHE T'pyHIibL
JKHUBOTHBIX)»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

115

pazbop nenu
UTAHHS

coo0IIeHnE
8§ 63, SKOJIUCTOBKA
coo0IIeHnE

CcOo00IIIeHnE

§ 1-53

§61

https://m.edsoo.ru/863delca

but6mmoreka [IOK
https://m.edsoo.ru/863de6c0

bubnunoreka LIOK
https://m.edso0.ru/863de846

but6mmoreka [IOK
https://m.edsoo.ru/863de9a4

bubmuorexa [JOK
https://m.edsoo.ru/863dec7e

64


https://m.edsoo.ru/863de1ca
https://m.edsoo.ru/863de6c0
https://m.edsoo.ru/863de846
https://m.edsoo.ru/863de9a4
https://m.edsoo.ru/863dec7e

9 KJIACC

n/n

Tema ypoka

Hayku o yenoseke
YenoBek Kak 4acTh MIPUPOBI
AHTpoIoreHes

CrpoeHue u XUMHUECKHUI
COCTaB KJICTKU

Tunbl TKaHEH OpraHu3Ma
yenoBeka. [IpakTuyeckasn
padora 1 «3yuenue
MHUKPOCKOITMYECKOT O
CTpOEHHMsI TKaHeH (Ha rOTOBBIX
MHUKpOIpenaparax)»

OpraHsbl ¥ CUCTEMBI OPTaHOB
genoBeka. [IpakTuyeckasn
pabora 2 «Pacno3HaBanue
OpPraHOB U CHCTEM OPTaHOB
genoBeka (1o Tabmumam)y»

Hepsuebie knetku. Pedexc.
Penentopsr

HepsHas cucrema uenosexa,
€€ OpraHu3aLys ¥ 3Ha4eHUe

KoaunuecTBO 4acoB

Bcero  K/p I/p

Jlara Jdomamnee
U3y4YeHUS 3aJaHue

§ 1, TepMuHBI 1
olpeneneHus

8 2 KOHCHEKT
8§34

§ 5-6 kacrep, puc
17

§ 7 tabnuua

8 8 kacrep

8 9 KOHCHEKT

8 13 puc 41,
KJIaCTePhI

JJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/863df188

bubmuorexa [JOK
https://m.edsoo.ru/863df354
bubmnoreka IIOK
https://m.edsoo.ru/863df354

bubmuorexa [JOK
https://m.edsoo.ru/863df4a8

bu6nuorexa [IOK
https://m.eds00.ru/863df606

but6mmorexa [IOK
https://m.edsoo.ru/863dfae8

bubnunorexa LIOK
https://m.edsoo.ru/863dfdb8

bu6nunoreka LIOK
https://m.edso0.ru/863dfc6e
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10

11

12

13

14

15

16

17

18

CHOuHHOM MO3T, €ro CTPOCHUE
1 QYHKITUU

I'onoBHOM MO3T, €0 CTPOCHUE
u pyukauu. Il/p 3 «3yyenue
IOJIOBHOTI'O MO3I'a YEJIOBEKA
(10 MyIIsDKaM)»

Bereratusnas HCpPBHAsA CUC-
TEMA

HepsHas cucrema kak equHoe
uenoe. Hapymenus B pabote
HEPBHOU CUCTEMBI

DOHJOKpUHHAs CUCTEMA YEello-
BEKa

Ocobennoctu peIeKTOpHOM
Y TYMOPAJIbHOM PeryIsuu
GbyHKIMH opraHu3mMa

Ckernert uenoBeka, CTpOEHUE
ero otnenoB u pyaxuu. I/p
4 «3y4eHue cTpoeHUs
KOCTel (Ha MyJIsDKax)»

Koctu, nx xumuueckuit
COCTaB, cTpoeHue. Tunbl
kocreid. I1/p 5
«MccneqoBanne CBOMCTB
KOCTH»

Mplieynas cucrema
genoeka. Il p 6 «M3ydyenne
BIIUSIHUS CTATUUYECKOM U
JTMHAMUYECKOW Harpy3Ky Ha
YTOMJIEHHE MBIIII»

Hapymenus onopHo-1Bura-
TEJIBHOTO armnapara

0.5

0.5

0.5

0.5

§ 15 puc 46

§ 16-17 puc 48
Tabiuna

8 18 kiactep

§19

§ 10-11 puc 31-32

§12/19

8 21 ananm3 puc
63-69, knactepsl

8 20 puc 60-62,

KJIaCTEpbI

8§ 22-23 KOHCHIEKT

8 24 cooOwmenue

bubnunorexa LIOK
https://m.edsoo.ru/863dffOc

bubnunoreka LIOK
https://m.edso00.ru/863e00ba

bubnunoreka LIOK
https://m.eds00.ru/863e0682

bubnunoreka LIOK
https://m.eds00.ru/863e0682

bubnunoreka LIOK
https://m.edso0.ru/863e098e

bubnuoreka [{OK
https://m.edso00.ru/863e0c36

bu6anoreka LIOK
https://m.edsoo0.ru/863e10b4

bu6anoreka LIOK
https://m.edsoo0.ru/863e0d9e

but6mmorexa [IOK
https://m.eds00.ru/863e1398

bu6nunoreka LIOK
https://m.edso0.ru/863e15f0
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19

20

21

22

23

24

25

26

27

[Ipodunakruka TpaBMaTH3MA.
IIepBas nomMos npu TpaBMax
OIIOPHO-ABUIaTEILHOIO
anmnaparta. II/p 7 «Oxa3anue
IIepBOI MOMOLIM ITPU
MIOBPEXIACHUM CKeJleTa U
MBILIID)

Buytpennsis cpena
opraHusMa u ee QyHKIUU

Cocras kpoBu. JI/p 1
«3yuenune
MHUKPOCKOIIMYECKOT O
CTPOCHMS KPOBH YEJIOBEKA U
JATYHIKY (CPaBHEHUE)»

CBépThIBaHHE KPOBHU.
[IepenuBanue kpoBu. I pymribl
KpOBU

I/IMMYHI/ITGT 1 €TI0 BUbI

Opransl KpOBOOOpAIICHUS
Crtpoenue u paboTta cep/ia

Cocymucras cucrema. Il/p 8
«M3MepeHne KpoBSIHOTO
JIaBJICHUS

Perynsnus nesaTenbHOCTH
cepana u cocyos. I/p 9
«Omnpenenenue mynasca u
qHCIa CePICUHBIX
COKpAILlEHHH B TOKOE U MOCe
JO3UPOBAHHBIX (U3NYECKUX
Harpy3oK y 4eJI0BEKa»

[Ipodunaktrka cepreuHo-co-

0.5

0.5

0.5

0.5

0.5

§ 24-25

8§ 26 Te3ucsl

8§ 26 kiacTep

§ 27 anroputm

8 28 kiactep
829 puc 97, 99

8 30 Tabmuua

§29-30

§31

bubnunorexa LIOK
https://m.edso00.ru/863e15f0

bu6nunoreka LIOK
https://m.edso00.ru/863e1712

bubnuoreka [{OK
https://m.edso00.ru/863e1712

bubnunoreka LIOK
https://m.edso00.ru/863e182a

bubanoreka LIOK
https://m.edso00.ru/863e1942

bu6anoreka LIOK
https://m.edso00.ru/863e1d70

bu6anoreka IIOK
https://m.edsoo0.ru/863ele9c

but6mmorekxa [IOK
https://m.edso00.ru/863e20d6

bu6nunorexa LIOK
https://m.eds00.ru/863e220c
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28

29

30

31

32

33

34

35

CYAMCTBIX 3a00JI€BaHUII.
IIepBas nomMos npu
kpoBotedyeHusx. I1/p 10
«IIepBas momous Ipu
KpPOBOTEUCHUM»

JIpIXaHHE U €ro 3Ha4YeHHE.
Opranbl AbIXaHUA

MexaHU3MBbI JIbIXaHUs.
Perynsmus aeixanus. [/p 11
«3mepenne obxBaTa
IPYIHOU KJIETKH B COCTOSIHUU
BJIOXA U BBIJIOXA»

3aboneBaHus OPraHOB

AbIXaHUA U UX HpOCbI/IJ'IaKTI/IKa

OxkazaHue nepBoi MOMOIIU
MIPU TTOPAKEHUU OPTaHOB
neixanus. [1/pl2
«OmnpeneneHne 4acToThl
nerxanus. Bimsaane
pa3nuYHbIX (PaKTOPOB Ha
YaCTOTY JBIXaHUS

TlutaTenpHBIE BEllECTBA U
MHUILEBbIE TPOAYKTHL. [IuTa-
HUE U €r0 3HaueHue

Opransl TUIIIEBApEHUS, UX
CTpoeHHe U HYHKITUU
[IueBapenue B poTOBOM
nonoctu. I/p 13
«HccnenoBanue nercTBUS
(hepMEeHTOB CITFOHBI Ha
Kpaxmam»

HI/IH_ICBapeHI/IC B JKCIYIKC U

0.5

0.5

0.5

0.5

§ 32 puc 109

§33

§ 34

§34

§35

§ 35 puc 123-124

§ 36- puc 125-126

8 37-38 cocTaBUTH

bubnunoreka LIOK
https://m.edsoo.ru/863e231a

bubnuoreka [{OK
https://m.edsoo.ru/863e25fe

bubnuoreka [IOK
https://m.edsoo.ru/863e2aae

bubnunorexa LIOK
https://m.edso00.ru/863e2e64

bubnunorexa LIOK
https://m.edsoo.ru/863e2f9a

bubnunorexa LIOK
https://m.edso0.ru/863e2f9a

but6mmorexa [IOK
https://m.edso00.ru/863e30d0

bu6nunoreka LIOK
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36

37

38

39

40

41

42

43

kumreunuke. I1/p 14
«HaOmronenue nefcTBust
KEIyJJOYHOTO COKa Ha OCJIKI»

MeTO,Z[BI HU3YUYCHUS OPraHoOB
MMUIICBAPCHUA

T'uruena nuranus

OOMeH BEIIECTB U
MIPEeBpAICHUE SHEPTUU B
opranuszme uyenoseka. I1/p 15
«HccnenoBanue cocraBa
MPOJYKTOB MTUTAHUSD

Perynsuus oOMeHa BeliecTs

BurtamuHb! 1 ux poiib s
opranuszma. I1/p 16
«CnocoObI coxpaHeHus
BUTaMUHOB B IHILEBBIX
MIPOJYKTAX»

Hopw™msl 1 pexxum nutaHusl.
Hapymenue oOMeHa BeliecTs.
II/p 17 «CocraBieHue MeH0
B 3aBUCUMOCTH OT
KQJIOPUMHOCTH ITHILN»

CrpoeHune U GyHKIMH KOXKH.
Il/p 18 «MccnenoBanue ¢
MTOMOIIIBIO JIYTIBI TEUTEHOW U
JIaJIOHHOHM CTOPOHBI KUCTH

Koxa u ee nponssoansie. I1/p
19 «Onucanue Mep 1Mo yxXoay
3a KOXKeH JIuIia U BOJIOCAaMH B
3aBHCHUMOCTH OT THTIA KO

0.5

0.5

0.5

0.5

0.5

Ta0IIUIly

8 39 cooOenue
co00IIeHnE

8 40 kiactep

CcOo00IIIeHnE

8 41 cocraBuTh
TabIuIy

8§ 42 pemienue
3a/1a4 110 pacyery
KAJIOPUMHOCTH

8 45 mo puc 154
COCTaBHUTh
TabIUIly

8 46 cooOmenue

https://m.edso00.ru/863e30d0

bubnunoreka LIOK
https://m.edso00.ru/863e3422

bubnunorexa LIOK
https://m.eds00.ru/863e3666

bubnunoreka LIOK
https://m.edso00.ru/863e3792

bubnuoreka [IOK
https://m.edso0.ru/863e38a0

bubnmorexa LIOK
https://m.edsoo.ru/863e39ae

bu6nunorexa LIOK
https://m.edsoo.ru/863e3d14

but6mmorekxa [IOK
https://m.edso00.ru/863e3f76

but6mmorekxa [IOK
https://m.edso00.ru/863e3f76
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44

45

46

47

48

49

50

51

Koxa u Tepmoperymsnus. Il/p
20 «Onpenenenue XUPHOCTH
Pa3IMYHBIX YYACTKOB KOXKH
JUa»

3a00ieBaHUS KOXKHU U UX
MpeynpexIeHue

['uruena xoxu. 3aKaauBaHHUE.
I1/p 21 «Onnucanme OCHOBHBIX
TUTHEHUYECKUX TPeOOBaHUM K
oJleXk/ie U 00yBU»

3HayeHue BBIICIIECHUS.
Opranbl MOYEBBIACTUTEILHON
CUCTEMBI, UX CTPOCHHE U
¢bynkuu. I/p 22
«Onpenenenue
MECTOIIOI0KEHHUS MTOYEK>

OO6pazoBaHue MOYH.
Perynsmus paboTel opraHon
MOYEBBIJICITUTEIILHON
CHUCTEMBbI

3abosieBaHUs OpTaHOB
MOYEBBIICIIMTEILHOMN
CHUCTEMBI, X
npeaynpexaenue. Il/p 23
«Ornucanue mep npodunax-
THUKH OOJIE3HEH IMOYEK)
Oco0eHHOoCTH pa3MHOKEHUS

yeloBeka. Hacnemopanue
IIPHU3HAKOB Yy YCIIOBCKA.

Opransl penpoayKIuU 4eio-
BeKa

0.5

0.5

0.5

0.5

8 46 coobenue

8 46 cooOenue

PEKOMEH a1

§ 43 puc 149

8 43 o puc 150
COCTaBUTh
TabIHILy

8 44 coolmmenue

8§ 47 puc 161

8§ 48 ananus puc
164-169

but6mmoreka [IOK
https://m.edso00.ru/863e3f76

but6mmoreka [IOK
https://m.edsoo.ru/863e41ba

but6mmoreka [IOK
https://m.edso0.ru/863e4084

bubnuoreka [IOK
https://m.eds00.ru/863e4516

bubanoreka LIOK
https://m.eds00.ru/863e4746

bu6anoreka LIOK
https://m.edsoo0.ru/863e485e

but6mmorexa [IOK
https://m.edso00.ru/863e4ec6

bubanoreka LJOK
https://m.edsoo.ru/863e4c50
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52

53

54

55

56

57

58

HacnencrBennsie 60131, NX
MIPUYMHBI U TIPEIYIIPEKICHUC.
Wndexunu, nepenaronimecs
MTOJIOBBIM ITyTEM, UX
npodunaktuka. Il/p 24
«Omnucanue OCHOBHBIX MEP IO
poUIaKTHKE
MH(EKIIMOHHBIX BUPYCHBIX
3aboneBanuii: CITU] n
TeTaTUT»

bepemeHHOCTB U pOIBI

Poct u pa3Butue pedenka

OpraHsl 4yBCTB U UX
3Hauenue. ['na3 u 3penue. Il/p
25 «3yueHne CTpoeHus
opraHa 3peHus (Ha MyJIsDKe U
BJIQYKHOM TIpETiapaTe)»

MexaHu3m paboThl
3pUTEIHHOTO aHATIU3aToPA.
I'uruena 3penus. I1/p 26
«OmnpeneneHre oCTpOTHI
3pEHHUs y YEIIOBEKay.

VYxo u ciyx. Il/p 27
«M3ydeHne cTpoeHus opraHa
ciryxa (Ha MyJspKe)»

Opransl paBHOBeECH,
MBIILIEYHOE YYBCTBO,
ocsi3aHue

0.5

0.5

0.5

0.5

8 49/51
coo0IIeHnE

§49

§ 50 ananus
tabiuy 4-5

8§ 52 kmactep § 53
aHayn3 puc 182-
184

8 53 cooluienue

8 54 mo puc 188
COCTaBUTH
TabIUIly

§ 55 ananu3 puc
192-192

bubnunorexa LIOK
https://m.edsoo.ru/863e4ec6

bubnunoreka LIOK
https://m.edsoo.ru/863e4da4

bubnuoreka [{OK
https://m.edsoo.ru/863e4da4

bubnmorexa LIOK
https://m.edsoo.ru/863e4fd4

bu6anoreka LIOK
https://m.edso0.ru/863e50ec
https://m.edsoo.ru/863e51fa

[[bubmuoTeka [IOK
https://m.edso0.ru/863e5416

bubanoreka LJOK
https://m.eds00.ru/863e5538

71


https://m.edsoo.ru/863e4ec6
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4da4
https://m.edsoo.ru/863e4fd4
https://m.edsoo.ru/863e50ec
https://m.edsoo.ru/863e51fa
https://m.edsoo.ru/863e5416
https://m.edsoo.ru/863e5538

59

60

61

62

63

64

65

66

67

68

BxycoBoii u 000HSITEIbHBIN
aHAIN3aTOPBI.
B3anmoneiicTBre CEHCOPHBIX
CUCTEM OpraHu3Ma

HCHXHKaIIHOBCHeHHequO'
BCKa.

BH/I yenoBeka, ucropus ee
M3YyYeHUS

Bpoxnénnoe u npuobdperén-
HOE MOBEJICHHE
Oco6eHHOCTH TICUXUKHU
gyenoseka. I1/ p 28 «Ouenka
c(hOpMUPOBAHHOCTH HABBHIKOB
JIOTHYECKOTO MBILILICHUS.

[Tamsate u BHUManwue. [1/p 29
«M3ydyeHne KpaTKOBPEMEHHOM
namst. OnpeneneHue
00BEMa MEXaHUYECKON U
JIOTUYECKOW MaMSTH

CoH u 60apCcTBOBAHUE.
Pexxum Tpyna m otabixa
Cpena oOuTaHus YeIoBeKa U
e€ (hakTopsl

Okpyxkaronias cpena u
3/10pOBbE YETIOBEKA

YenoBek Kak 4yacTh Onocdepbl
3emin

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

8 55 coobenue

8 56 cooOmenue

§ 60
§57

§61

§59

8 58 cooOwmenue

§ 62 coobiieHue

8§63

BaJICOJIMCTOBKA

8§63

but6mmoreka [IOK
https://m.edso00.ru/863e5538

bubnunoreka LIOK
https://m.eds00.ru/863e5646

bubnunoreka LIOK
https://m.eds00.ru/863e5768

bubnuoreka [IOK
https://m.edso0.ru/863e588a

bubnuoreka [{OK
https://m.edsoo.ru/863e5ac4

bu6nunorexa LIOK
https://m.edsoo.ru/863e5ac4

bu6anoreka LIOK
https://m.edso00.ru/863e5bf0

bu6nunorexa LIOK
https://m.edsoo.ru/863e5d12

bubnmnorexa LIOK
https://m.edso0.ru/863e5d12

bubnunorexa LIOK
https://m.eds00.ru/863e600a
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* buonorwus, 5-6 xmaccel/ [laceunuk B.B., Cymatoxun C.B., Kaymmuaosa I'.C. u
npyrue; nmoa peaakuuent Ilaceunuka B.B., AkiimonepHoe o0111ecTBO
«3natensctBO «IIpocBenienue»

* buonorus, 7 knacc/ [laceunuk B.B., Cymaroxun C.B., Kanunosa I'.C.; non
penakmueit [Taceunnka B.B., AkinonepHoe odmiectBo «M3aaTenbcTBO
«ITpocsenienue»

» buosorus, 8 kimacce/ Ilaceunuk B.B., Kamenckuii A.A., IlIBenos I'.I".; mox
penakmueit [laceunnka B.B., AkinonepHoe obmiectBo «M3aaTenbcTBO
«IIpocBenieHue»

» buosorns, 9 kimacc/ Ilaceunuk B.B., Kamenckuit A.A., llIenos I'.I". u
npyrue; noa peaakuueit [laceunuka B.B., AkiimonepHoe o0111ecTBo
«3narensctBO «lIpocBenieHne»

METOJAUYECKUE MATEPHUAJIBI J1JIS1 YUUTEJIA

https://resh.edu.ru/
bu6mmoreka IJOK

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject
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MUHUCTEPCTBO NPOCBEINEHUSI POCCUMCKOM ®EIEPALINA
Munucrepcerso o6pasoBanust Opendyprekoii o61acTu

MynununansHoe odopazoBanne r. HoBorponuk

MOAY "COIN Ne 13 r. HoBoTpounka"

PACCMOTPEHO COI''TACOBAHO VTBEP}KILEH_O»-_ ,
Pyxosomurens [IIMO 3aMecTHTeNlb JUPEKTOpa I[Hpex'rgp_v |
G oy 7

7 AL, TY7 POVIRA" 3

I'opneesa U.C = K/ - ~1'y3eena 3.1:
ITpoTokoin Nel ot «28» Parimsans M IIpuka3 Ne81/4 01 «28»
asryct 2023 T. o aBryct 2023 T.

PABOYAS ITPOTPAMMA

(ID 2023463)

y4yeOHoro npeamera «Xumusi. BazoBblii ypoBeHb»

JUTst oOyJarormuxest 8 — 9 Kiaccon

r. Hoeorponuxk 2023



MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucrepcrBo o0pazoBanus OpeHOyprckou odJiactu

MyHnununaabHoe oopazoBanue r. HoBorpouuk

MOAY "COHLI Ne 13 r. HoBoTpounka'

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
PykoBoaurens [HIMO 3amecTuTenb qupekropa  JupekTtop
no YBP
I'opaeesa U.C I'yzeeBa 3.1.
[TpoTtokon Nel ot «28» Baraseesa UM [Tpuxa3z Ne81/4 ot «28»
asryct 2023r. o asryct 2023 r.
PABOYASA ITPOTPAMMA

(ID 2023463)

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

J1s1 oOyyaromuxcst 8 — 9 kiaccon

r. HoBorpounuxk 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPErnogaBaHus y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTUUYSCKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (POpPMHUpOBAHUE MBIIIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIIICHUS, 3aKIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUU CPOpMHpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOM NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K HaydYHOMY 3HaHHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHKWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (paKTOB, IMMOHATHHA, 3aKOHOB M TEOPETUUCCKHUX ITOJIOKCHHM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENBbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHpOBaHHE WHTEIUIEKTYaJIbHO pPa3BUTONW JHYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM [€ATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIU), UMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUHU, TPUMEHATh WX TPU pPEIICHHH MpoOJieM B TOBCEIHEBHOW KHU3HU W
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATENBHOCTH B LENISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOdWIIS M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMECei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, paBuiaMu paboThl B J1a0OpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3yJbTaTOB  MPOBEIEHUS  OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHE ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEpHBIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJLUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
Ha0JI0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydyeHue B3aumozeiictBusa okcuga menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. [loHsTHE O
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux 3nnemeHToB [[. . Menneneesa. Ilepuoas
u rpynnsl. DU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB TepBbIX 20 XUMHUYECKHMX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYIIaM U MEPUOIaAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanyeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (ToJjisipHasi W HEMOJSIpHasl) CBSI3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
THAPOKCHJA IMHKA C pPAacTBOpaMU KHCIOT M IIEJIOYel, MpPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3axoH. [leproguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBnenue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHp auccouranuu. CUIIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O THAPOIINU3E COIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuil  HOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX peEakiMid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha MpUMEpe  XJiopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, ONyyeHue U npuMenenue. Coian aMMOHuS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHMHEpAJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCJIEHHUSA.  YIJIEpokd,  aUIOTPOIIHbIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3WH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OejKax, yriieBogax — u ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOWCTBA, IMOJIy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOro0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKAIMNUE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAOIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IoJ JACHUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HaOJIOJiIeHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIUMKATHOM MPOMBIIIICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIIOCOOBI TIONTy4eHUs] MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MeHpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B MPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10keHue B [leproindeckoil CuCTeMe XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, H3y4Y€HHWE  pE3yJbTATOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuu IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUH, SIBJSIIOIINXCS CUCTEMHBIMHU JJISI OTJENBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBAaTbCS CUCTEMOW TO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTALUU U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOUW HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax MW MpaBWIaX MEXIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY [ TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IacMbIX IMPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHUI0 W TMO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEajbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIBHON TPAaeKTOPUU MPOAOJKEHUSI 00pa30BaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS :

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH IPUPOJHON CPEAOU, AJIsl TOBBIIECHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX MOHATHN (BBIACIATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOpMAIHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BAaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadKu U UX KOMOHWHAITUSIMU,

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBOU A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHYeckux diemeHToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XMMHYECKOTO J3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOW J0JIEH PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 6230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU AP hEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKUWH, MPEAeIbHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIEIATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajlaHCca ITUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMHU 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeriectBa 1 XuMHUECKHE 15 1 bubmnoreka IIOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucmorax 3 1 bu6nuorexa [IOK
' U COJIAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHUX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIACCHI bubnunorexa LIOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1
XHUMUYECKHX dj1eMeHToB JI. 1.
MenneneeBa. CtpoeHue atoma
XuMHYecKasi CBSI3b.

3.2 OKHCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

15

68

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne i/

Pa3zpea 1.

11

1.2

1.3

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

BemecTBo M XMMHYECKHE peaKIMU
[ToBTOpeHue u yriydsieHne 3HaHUuH
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuuii

SJIGKTpOJII/ITI/I‘leCKaﬂ Jucconuanus.
XUMHYECKHE pC€aKluu B paCTBOpax

Hroro no pazgeny

Pasznea 2.

2.1

2.2

2.3

2.4

HeMeTanasl M UX cOeTHHEHUS

OO0mas XxapakTepuCTUKa XUMHUUECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO11ast XapaKTepUCTHKA XUMHUYECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux
COEIIMHEHUS

OO01mmast XxapaKTepPUCTHKA XUMHYECKIX

anemeHToB |VA-rpynnsl. Yriepoa u
KPEeMHHUH M UX COeTMHEHHUS

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero

17

25

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO1re cBOMCTBAa METAIJIOB

3.2 Baxueiime MeTauibl U UX CO€IUHEHUS

Hroro no pazgeny

Pasnen 4. Xumus u oxkpyxamomas cpeaa

4.1 BemiectBa u Marepuaisl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka LIOK
https://m.edsoo.ru/7f41a636

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

n/n

Tema ypoka

IIpeamer xumun. Poiab XMMUU B KU3HA
geJjioBeKa. Teja U BelmecTBa

ITonsaTue 0 MeTOAaX MO3HAHUS B XUMUH

[IpakTuueckas pabora Ne 1 «IIpasuia
paboThI B 1a00OpaTOPUU U IPUEMBI
oOparieHus ¢ J1abopaTopHbIM
000pyI0BaHUEM

Uuctele BemiecTBa U cMecu. CriocoOsl
paszaenenus cMecen

[TpakTrueckas padota Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TTOBAPEHHON COJIN)»

ATOMBI U MOJIEKYJIBI

XUMUYECKUE AIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

[IpocTeie u cloXKHBIE BEIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas popmyia. BanreHTHOCT
aTOMOB XMMHYECKUX 3JIEMEHTOB

OTtHocuTeNbHAS aTOMHAs Macca.
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca

MaccoBas J0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCIMHCHHUHU

KonunuecTBo BemecTBa. Modb.
MousipHast macca

dusndeckre U XUMUYCCKUE SIBICHUS.
XuMuYecKas peakius

HpI/ISHaKI/I " YCJIOBUA MTPOTCKAHUSA
XUMHNYCCKHUX peaKI_II/Iﬁ

3aKOH COXpaHEHHUs MacChl BEIIECTB.
XuUMUYeCcKre ypaBHEHHUSI

BrruncieHus: KoJau4ecTBa, MacChl
BEIIECTBA 10 YPAaBHEHUSAM XUMHUYECKUX
peakuuii

Krnaccudukanus XuMHUECKUX peakiui
(coenuHeHus, pa3IoKeHHUS,
3aMeIIeHHs, OOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O000IeHHE 1
CUCTEMaTH3aIUs 3HAHUH

Kontponbnas padota Nel o teme
«BerecTBa 1 XUMUYECKUE PEAKITUN»
Boznyx — cmecsk razos. Cocras
Bo3ayxa. Kucinopon — snemeHT u

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230

bubmuorexa [JOK
https://m.edsoo.ru/ff0d37fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA
KHUCJIOpoJia (peaKkuu OKUCIICHUS,
ropenue). [lonstue 06 okcumgax

CriocoOsl MosTy4eHus: KUCI0poia B
1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

TennoBoi 3 PeKT XUMUIECKOM
peaKIyu, TIOHSATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- U
SHIOTEPMHUECKUX PEAKIIUAX

TorumBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3lyXa, CIOCOOBI €ro
IPEJOTBPALLICHUS

[TpakTrueckas padota Ne 3 o Teme
«[lonydyenue u cobupanue KucIoposa,
M3y4YEHUE €r0 CBOMCTB)

Bonopon — anemeHT u mpocroe
BelecTBO. Haxoxaenue B npupoje
du3znuecKrue 1 XMMUYECKHE CBOMCTBA
Bojopoaa. [IpumMenenne Bogopoaa

IlonsTHE O KMCIIOTaX U COJIIX

CriocoOsl nostydeHus BoAOpoIa B
nabopaTtopuu

[Tpaktrueckas padota Ne 4 o Teme
«[lonyuyenue u cobupanue Bogopoaa,
W3y4YEHUE €r0 CBOMCTB)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MoutsipHblii 00BEM ra3oB. 3aKOH
ABorazipo

Brruucienns o0béMa, KOJIMYECTBA
BEIIIECTBA ra3a Mo ero U3BECTHOMY
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
YpaBHEHHUIO pEaKIIMy Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHHI I'a30B
dusnueckre 1 XUMUYECKHE CBOMCTBA
BOJIBI

Cocras ocuoBanuii. I[Toustue 00

WHJIUKATOpax

Bona kak pacTBOPHUTECIIb. Hacriennsie

Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas

JI0JIsl BEIIECTBA B PACTBOPE

[TpakTruyeckas pabora Ne 5 o Teme
«IIpuroroBiieHre pacTBOPOB C
ONpeAcIEHHON MacCOBOM 10er
PacTBOPEHHOTO BEIIECTBAY
KonTtponbHast pabota Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
OKcuapl: coCTaB, KJIacCupUKaIus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59e2

bubmuorexa [JOK
https://m.edsoo.ru/ffod5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
OCHOBaHMI

Kucnorsl: coctas, knaccudukanus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpeanue): HOMEHKIIATypa,
CHOCOOBI MOTYyYEHUS, XUMUYECKHE
CBOMCTBA

[IpaxTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
«OCHOBHBIC KJIACCHI HEOPTAHHUECKUX
COCTUHEHUN»

I'enernueckas cBsI3b MEKy KilacCaMu
HEOPraHWYECKUX COCTUHEHUN

O000I1IEHNE U CUCTEMATHU3AIMS SHAHUI

KonTtponbHast pabota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coeuHeHu"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHUYECKHUX 3JIeMEeHTOB. [IoHsaTHE O
rpynmax CXOJHbIX 3JICMCHTOB

[Tepuonnuueckuii 3aKOH U
[Iepuoanueckas cucreMma XUMHYECKUX
anemenToB [I. 1. Menaeneera

[Iepuonsl, rpynmsl, MOATPYIIIBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64
65

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonbl

CrtpoeHue 3IIeKTpOHHBIX 000JI0YEK
aTOMOB 3J1eMeHTOB [lepuoanueckoit
cucremsl /. 1. Menneneena

XapakTepucTuKa XUMHUYECKOTrO
3JIEMEHTA MO €ro MOJO0KEHUIO B
[Iepunonnueckoii cucreme /1. U.
Menpeneena

3unauenue [lepuoanueckoro 3akoHa st
pa3BUTHUA HAyKU U npakTuku. /. W.
MeneneeB — y4€HbIU, IEAAror u
rpak1aHuH

9J'IeKTp00TpI/II_IaTeJ'IBHOCTB aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HMonHasg xumMuueckas CBI3b

KoBanenTHas MnoJrsipHad XUMHUYCCKasA
CBA3b

KoBanenTHas HEMOJIsIpHad XUMHUYCCKasA
CBA3b

CrerneHb OKUCIIEHUS

OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

OKHCIUTEIN U BOCCTAHOBHUTEIN

KonrtponbHast padora Ne4 o reme

bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [IOK
https://m.edsoo.ru/00ada824

bubmuorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [JOK
https://m.edsoo.ru/00adae28

bu6mmoreka [JOK
https://m.edso0.ru/00adb076

bu6mmoreka [JOK
https://m.edso00.ru/00adb076

bu6mmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue aroma. XUMUYECKasI CBS3bY

66 O000111eHE U CUCTEMATH3AaIU 3HAHUI
67 O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI
68 O06001IeHre ¥ cucTeMaTh3alus 3HaHUi

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

https://m.edsoo.ru/00adb486

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ch2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

[lepuoauueckuii 3aK0OH.
[Tepunonnueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenpaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHX DJIECMECHTOB
MEPBBIX TPEX MEPHUOJIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPTraHWYECKUX BEILECTB

Bunper xumMudeckoii CBSI3U M THITHI

KPUCTAJUIMYECKUX PELIETOK

Konrtponsnas padora Nel o teme

«[ToBTOpEHUE U yrirybiaeHne 3HaHUil
OCHOBHBIX Pa3/IeoB Kypca § Kiacca»

Knaccugukarus Xxumuueckux

peammﬁ 110 PAa3JIMYHBIM MPpHU3HAKAM

ITonsiTHE O CKOPOCTH XUMHYECKOU

PEaKknuu. IToHsATHE O TOMOTEHHBIX U

TCTCPOTCHHLBIX PCAKIIUAX

IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.

@DakTOpHI, BIUAIOIINE HA CKOPOCTh

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

bu6mmorexa [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [IOK
https://m.edsoo.ru/00adbch0

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHYCCKOI'0 paBHOBECCHUS

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakiuu

Teopust 37EKTPOTUTUYECKON
muccouuanuu. CHibHbIE U cialble
AIEKTPOIUTHI

Honnble ypaBHEHHsI peakui

XHUMHUYECKUE CBOIICTBA KUCIIOT U
OCHOBAHUH B CBETE MPEACTABICHUI
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI

XUMHYECKHE CBOMCTBA COJIEH B CBETE
npecTaBIeHul 00
3JICKTPOJIMTUYECKON JUCCOIHAITIHI

[TonsiTe o ruapoOaU3E coJen

O000111eHNEe U CUCTEMATU3ALIS
3HAHUN

[TpakTnyeckas padora Ne 1.
«Pemenne 3KCrepuMEHTaIbHBIX
3a1a4»

KonTtponbHas padora Ne2 o treme
«OIIEKTPOINTUYECKAS TUCCOLMALINS.
XVMMUYECKUE PEAKLIUU B PACTBOPAX»
OO61as xapakTeprCTHKa raJIOr€HOB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE
XJiopa

Xnoposogoposa. CossiHast KUCIIOTA,

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

bu6mmorexa [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,
MIPUMEHEHUE

[IpakTuueckas padora Ne 2 o reme
«lomydeHnue CONAHON KUCIIOTHI,
M3y4YEHUE €€ CBOUCTBY»

BbruuciieHus mo ypaBHEHUSIM
XUMHYECKHX PEaKIUii, €CIIi OJIUH U3
pEeareHToB JIaH B U30BITKE

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymmsl

ANnoTpornHbie MOAU(UKALIUT CEPHI.
Haxoxnenne cepsl U €€ coeTMHCHUH
B Iipupojie. XMMHYECKHE CBOMCTBA
cephl

CepoBoaopo1, CTpOEHHUE,
¢duznyecKkue 1 XuMUYECKHe CBONCTBA
Oxkcunsl cepbl. CepHast KHCIIOTA,
dbuznyecKkrue 1 XUMUYECKHe CBONCTBA,
[IPUMEHEHUE

XUMUYECKUE peaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
MOJTYYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHUE
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl

Brruncnenue MaccoBoii 1071 BEIXOAA
MPOJYKTa PEaKIuu

OO0mras XxapaKTepuCTUKa JIEMEHTOB

https://m.edsoo.ru/00ade104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

AMMHaK, ero pu3nvecKue u
XUMHUYECKHE CBOMCTBA, MOJIyYeHHE U
npUMEHEHHE

[TpakTrueckas padota Ne 3 o Teme
«Ilonmydyenne aMmmuaka, u3yueHue ero
CBOWCTB»

A3oTHas KucioTa, e€ Gpusndeckue u
XUMHUYECKHE CBONCTBA

Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX
ynoOpeHnid. XuMu4eckoe
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta

®docdop. Oxcua pochopa (V) u
docdopnas kucnota, pusndeckue u
XUMHUYECKHE CBOMCTBA, MOy4YCHHE

Ucnonb3oBanue ¢pocdaTtos B
Ka4eCTBE MHUHEPAIBHBIX yI00pEHUH.
3arpsi3HEHUE IPUPOAHON CPeEIbI
docharamu

Yraepon, pacipocTpaHEeHHE B
npupoe, GU3NIecKre U XUMHUIECKUE
CBOMCTBA

OKCI/I,Z[BI yriepoaa, ux (I)I/I3I/I‘-IGCKI/IG n
XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adeeab

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

bu6mmorexa [IOK
https://m.edsoo.ru/00adf306

bu6mmorexa [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

VYroabpHag KUciioTa U €€ coJin

[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa.
KauectBenHnast peaxiust Ha KapOoHaT-

HOH

[TepBoHavabHBIEC TOHATHSA 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSAX YIIIepoaa

Kpemuunii u ero coequHeHus

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxnaenne HeMeTalIbl ¥ UX
COCIMHCHUS

Konrtponsnas padora Ne3 o reme
«Baxneimme HeMeTaIbl U UX
COEJITMHEHUS»

OO61mas xapakTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.
Meramunueckas CBsi3b U
METAJNTNYECKask KpUCTATMYECKast
pemérka. @u3nvecKre CBOMCTBa
METaJUIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.
DNEKTPOXUMUYECKUN P
HanpsHKEHUH METAIIIIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ae006¢

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

bu6mmoreka [JOK
https://m.edso0.ru/00ae103e

bu6mmoreka [JOK
https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45

46

47

48

49

50

51

52

53

54

55

56

O0611me crnocoObl MoTy4eHHs
MeTaiuioB. CruiaBel. Beraucienus mo
YpaBHEHUSM XUMHUYECKUX PEAKIINH,
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH

ITonsarue o KOppO31uHU METAJIJIOB

[Ieno4nble METAIBI

OKcuabl ¥ THAPOKCUJIBI HATPUS U
KaJus

[IlenouHoO3eMeNIbHBIC METAJIIIBI —
KaJIbIIUA ¥ Mardui

Bakueiinme coeqMHEHNS KaJILIUS

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

[IpakTuueckas pabora Ne 6 o Teme
"XEcTKOoCTh BOABI 1 METOOEI €€
ycTpaHeHus"

ATTOMUHUN

AMpoTepHbIe cBONCTBA OKCHA U
TUAPOKCUAA

Kemneso

bubmuoreka [JOK
https://m.edsoo.ru/00ael156

bubmuoreka [JOK
https://m.edsoo.ru/00ael278

bubmuorexa [JOK
https://m.edsoo.ru/00ael4bh2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael4bh2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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60
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62

63

64

65

66

67

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a
(1) u xene3a (111)

O00011eHUE U CUCTEMATU3 AL
3HAHUH

[TpakTuueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAIILHBIX 3aa4 10 TeMe
«BaxHeume MeTaJlIbl U UX
COCTMHCHUS»

Bbruucnenus no ypaBHeHUsIM
XMMHUYECKHX PEaKLuil, eciii OJJUH U3
peareHToB J1aH B U30BbITKE WK
COJEPXKUT IpUMecH. Beruucienus
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu

O0o001IcHNE U CHCTEMATH3aIINS
3HAaHUM

KonTponsHnas padora Ne4 o teme
«Baxkneiinie MeTaibl U UX
COCIMHEHHUS

BemectBa u maTepuansl B
MTOBCETHEBHOM JKM3HU YeJIOBEKa
XUMHYECKOE 3arps3HEHNE
OKPY’KaloIllel cpebl

Pone xumum B pemennn
IKOJIOTHUYECKUX MPOoOIeM

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

O000111eHHE U CUCTEMATU3ALMS

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubmuorexa [JOK
https://m.edsoo.ru/00ael750

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae3f50

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bubmuorexa [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

3HAHUH https://m.edsoo.ru/00adb33c

68 O0o001IcHNEe U CHCTEMATH3aIIHS 1 bubmuorexa [JOK
3HAaHUM https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

Xumus. 8 knace/ O.C. I'abpuensn. dpoda,2015r.

Xumus. 9 xknacce/ O.C. IN'abpuensn. dpoda, 2015

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

CagenbeB A. E. Xumus : 8 kimacc. 10 BappaHTOB UTOTOBBIX padOT ISt
MOATOTOBKHU K Beepoccuiickoit mpoBepouyHoit pabore: yueoHoe

XUMHUUYECKHE 3a7a41 7S JIFOOO3HATENBHBIX | COOPHUK XMMUYECKUX 3aJaHUI U
3a/1a4y: COOpPHUK 3a/1a4 U ynpaxHeHui - Mocksa: [{lupexr-Meaua, 2022 nocobue -
Mocksa: Uatemnext-Ilentp, 2023

Ho6potun /. FO., Monmuanosa I'. H. Xumus : 0CHOBHOM rocyAapCTBEHHBIN
sKk3aMeH. [ 0OTOBUMCSI K UTOTOBOM aTTecTaluu: yueoHoe nocodue - Mockaa:

Nurennext-Lentp, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/

http://www.chemnet.ru






