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PABOYAA NMPOrPAMMA
yuyebHoro npeamera
« bnonorua »
10,11knacc,
ba3oBblii ypoBeHb
Ha 2022-2023 yuye6bHblii ropg,

Pabouasa nporpamma cocTtaB/sieHa Ha OCHOBEe aBTOPCKOU nporpammbi K amHumn YMK B.U.
CuBornasosa Mocksa «Apoda» 2019 rog,

CpoK peannsauuu nporpammbl 1 rog,

Cocrasutenb
Pvwe HaTtanba BUKTOpOBHa

yqyunTtenb 6uonormm

bapHayn 2022
IHosicuuTeabHAdA 3aNMCKa
HcxonHbIMH JOKYMeHTaMU IS COCTaBIIEHUS! paboueli MporpaMMbl SIBUITUCH:
®enepanbHblii 3akoH Poccuiickoit @eneparn Ne273-D3 "O0 o6pa3oBanuu B Poccuiickoit


mailto:mbou.sch94@barnaul-obr.ru

®epnepauun" ot 29.12.2012 rona.

[Tpuka3z MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @eneparnuu (Munobpuayku Poccun) ot 17
mast 2012 . N 413 r. Mocksa "O0 yrBepxaeHun (heaepaabHOro rocy1apcTBEHHOTO
00pa3oBaTebHOIO CTaHaapTa CpeaHero (MoJHoro) odIiero oopasoBanus"

[Tpuka3 Munucrepcta oopazoBanust u Hayku PD ot 29 nekabps 2014 r. N 1645
"O BHECEHMHU U3MEHEHHUH B IpHKa3 MUHHCTEpCTBA 00pa3oBaHus U HayKu Poccuiickoit
@eneparnun o1 17 mast 2012 1. N 413 "O06 yTBepkaeHUU GeaepaTbHOro TOCy1apCTBEHHOTO
00pa3zoBaTebHOIO CTaHapTa CpeaHero (MoJHoTo) odIero oopasoBanus"

[Tpuka3 Munucrepctsa odpazoBanus u Hayku Poccuiickoii @eneparun ot 31 mapta 2014 1. Ne253
«O0 yTBepxkaeHnu (eaepanbHOro nepeyHs yueOHUKOB, PEKOMEHIYEMbIX K UCIIOIB30BAaHUIO MTPU
pean3aluy UMEIOLINX FOCYIapCTBEHHYIO aKKpEIUTALM0 00pa30BaTeIbHbIX IPOrpaMM HauyalbHOIO
00111er0, OCHOBHOTO OOIIETO, CPETHEr0 00IIero 00pa30BaHUs.

[Tocranosnenue I'maBuoro canutapHoro Bpaya P® ot 29.12.2010 Ne 189 «O06 yrBepxaeHnH
CanlluH 2.4.2.2821-10 "CanutapHO-31HI€MHOJIOTHIECKHAE TPEOOBAHMS K YCIOBUSIM M OPTaHU3aIIUN
00yudeHus B 00111€00pa30BaTENbHbIX YUPEKICHUIX " .

[TpumepHBIE OCHOBHBIE 00pa30BaTEIbHBIE TPOrPAMMBI OCHOBHOT'O OOIIIETO U CPETHETO
(moHOTO0)00MIeT0 00pa3oBaHus (B COOTBETCTBHH cO CT. 14 1.5 3akona Poccuiickoit ®eneparuu «O0
oOpa3zoBanuu B Poccuiickoit denepanuny).

VYueOusriii mman MBOY «COILLL Ne94» na 2021 — 2022 y4eOHbIif TO/I.

OO0mas xapakTepucTHKA y4e0HOro npeaMera
Kypc Ouonoruu B cpegHeil mkose HanpaBieH Ha (OPMHUPOBAHUH Y 00YJAOIINXCS 3HAHUN O KUBOK
npupojie, e€ OTIIMYUTENbHBIX TPU3HAKAX- YPOBHEBOM OpraHu3aliy U 3BOJIOIUH, I03TOMY IIPOrpaMmMa
BKJTIOYAET CBEJCHHSI 00 OOMIMX 3aKOHOMEPHOCTSIX, MPOSIBIISIOLINXCS Ha Pa3HBIX YPOBHSAX OpraHU3aluU
KHUBOU MPHUPOABI. B 0OCHOBE Kypca JIeKUT KOHLIEHTPUUYECKask CUCTeMa U3yUYEeHH s, IPH KOTOPOH
CBEZIEHMSI 0 OMOJIOTHYECKUX cucTeMax (GOopMHUPYIOTCs Ha 0a3e 3HaHUM ydallluXcs, IOJIYYEHHbIX UMU U3
CUCTEeMATUYECKUX U 3aKITIOUUTEIHHOTO Pa3AesioB OMOIOrHYECKOT0 00pa30BaHNs OCHOBHOM IIKOJIBI.
VY4uTBIBas TO, UTO y4AIIUECs CPEeIHEH MIKOJIBI y)Ke MMEIOT HAdaIbHYIO 001eON0IOTHIECKYIO
MOJrOTOBKY, B
MaTepuai NporpaMMbl BOIILIN CBEIEHNUS, JOMOJHAIONINE U PA3BUBAIOIINE UX 3HAHUS O )KMBOM
MPUPOJIE KaK
Haubosee CI0XKHOU (popMe IBUKEHHSI MATEPUH U CIOCOOCTBYIOLIME (POPMUPOBAHUIO €CTECTBEHHO -
HAyYHOU KapTUHBI MUpA.

B 10-11 knacce 060611at0TCs 3HaHUSI O KJIETOYHOM YPOBHE JKU3HU, BUJIAX KJIETOK M HEKJIETOUHBIX
(bopM KU3HU, PACIIUPSIOTCS MPEJCTABICHNUS O CAMOBOCIIPOU3BEIEHUE OPIraHU3MOB, T€HETHYECKUX
3aKOHAX HACJIEeICTBEHHOCTH U U3MEHYMBOCTH, O MHOTOOOpa3uu MopoJi, COPTOB U IITAMMOB
OpPIraHU3MOB,

MOJIyYEHHBIX YEJIOBEKOM B CEJIEKIUH.

[Tporpamma o 6M0JIOTHU ONpEEseT LeIN N3ydeHHUs] OMOJIOTHH B CpeAHEH IIKOJIe, CoAep KaHue
TeM Kypca, JaeT pacrpeaeneHue yueOHbIX 4acoB MO pa3fesiaM Kypca, IepeyeHb peKOMEHIYEMBIX
MPAKTUYECKUX U TaOOPATOPHBIX pabOT, BHIMTOIHAEMBIX yUAIIUMHUCS, a TAKXKE MJIaHHUPYEeMbIe
pe3ynbTaThl OOYYECHHS OMOJIOTHH.

Ha uzydenun ouonorun B 10 u 11 kimaccax oTBoauTes no 1 yacy B HeZelIo,

Heau n3ydenns: OMOJIOTUN B CPEAHEH IIKOJIE CISAYIONINE:

conuanu3alus o0yJaronuxcst Kak BXOXKICHUE B MUP KYJIbTYPBI U COLMATBHBIX OTHOILICHHH,
oOecrneuynBarollee BKIIOUEHNE YUAIIUXCs B TY WM UHYIO TPYIITY WIH OOIIHOCTh-HOCUTEINS €€ HOPM,
LIEHHOCTEHN, OPUEHTALINI, OCBAaUBAEMBIX B ITPOLIECCE 3HAKOMCTBA C MUPOM KHBOU MTPUPOIbI
NpHOOILIEHNE K TO3HABATENbHOM KYJIbTYpe KaKk CUCTEME IMO3HABATEIbHBIX (HayUYHBIX IEHHOCTEH,
HaKOIIJICHHBIX O0ILECTBOM B c(pepe OMOI0rnyeckon HayKn)

OpPHUEHTAINIO B CUCTEME ATHYECKUX HOPM M LIEHHOCTEH OTHOCUTEJILHO METOIOB, PE3YIbTaTOB U
JOCTHKEHUI COBPEMEHHON OMOIOTHUECKON HAYKH

pa3BUTHE NTO3HABATENbHBIX KAYECTB IMYHOCTH, B TOM UMCIIE T03HABATEIbHBIX HHTEPECOB K
U3YYEHHIO 00X OMOJIOTHYECKUX 3aKOHOMEPHOCTEH U CaMOMY IPOLIECCY HAYYHOT'O MTO3HAHUS



OBJIaJICHUE Y4eOHO-TTO3HABATEIBHBIMU U IICHHOCTHO- CMBICTIOBBIMU KOMIIETEHTHOCTSIMH TS
dbopMHUpOBaHMs TTO3HABATEILHON M HPABCTBEHHOM KYJIBTYpPBhI, HAYYHOTO MUPOBO33PEHHUSI, a TAKIKE
METOJIOJIOTHEH OMOJIOTHYECKOTO IKCIIEPUMEHTA U 3JIEMEHTAPHBIMHA METOIaMU OMOJIOTHIECKUX
HUCCIEeN0BaHUN

(hopMUPOBAHKE YKOJIOTHYECKOTO CO3HAHUS, IICHHOCTHOTO OTHOIICHMSI K )KUBOU TPUPOJIE M YESIOBEKY.
3apaum u3ydeHus: OMOJOTUH B CPEIHEN IIKOJIC CISAYIOIINE:

OCBOCHHE 3HAHUH 00 OCHOBHBIX OMOJIOTHUECKUX TEOPUSX, HIICSX U MIPUHIIUIIAX, SIBIISTFOIIIUXCS
COCTaBHOM YaCThI0 COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MUPA; O METOJIaX OMOJOTHYECKHUX
HayK

(M TOJIOTHH, TEHETUKH, CEICKIIUHA, OMOTEXHOJIOTHH, SKOJIOTHH );0 CTPOCHUH, MHOTO00pa3uu 1
0COOCHHOCTSIX OmocucTeM (KJIeTKa, OpraHu3M, MOy, BU, OMOreonenos3, onocdepa);
BBIJIAFOIITUXCS

OMOJIOTUYECKUX OTKPBITHSIX U COBPEMEHHBIX MCCIIEAOBAHUAX B OMOIOTHUECKON HAYKE;

OBJIQJICHHE YMEHUSIMH XapaKTepHU30BaTh COBPEMECHHBIC HAYUYHBIEC OTKPBITHS B 001aCTH OUOJIOTHH;
YCTaHABIIMBATh CBSI3b MEKIY PA3BUTHEM OHMOJIOTHU U COLUATBHO-ITHUYECKUMHU, YKOJIOTHYECKUMHU
npo0JeMaMy YeJIOBEUECTBA,

CaMOCTOSITEJIbHO TTPOBOJIUTH OMOJIOTMYECKUE UCCIIeIOBaHUs (HaOII0IeHNE, U3MEpEHUe,
SKCIIEPUMEHT, MOJICTTUPOBAHUE) U TPAMOTHO O(POPMIIATH MOJyUYEHHBIE PE3yIbTAThI; aHATHU3UPOBATH U
UCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(POPMAITHIO; ITOJIB30BATHCS OMOJIOTHICCKOW TEPMHHOIOTHEH 1
CUMBOJIMKOI;

pa3BHUTHE MTO3HABATEIIHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKUX CITIOCOOHOCTEH B TIpoIiecce
M3YYEHHUS MPOOJIeM COBPEMEHHOM OMOIOTHYECKOM HayKu; POBEACHUSI SKCIIEPUMEHTABHBIX
WCCJICIOBAHMM, PEIICHUSI OMOJIOTMYECKUX 33124, MOJCIIMPOBAHMS OMOJIOTHICCKUX 0OBEKTOB U
MIPOIIECCOB;

BOCTIMTaHHE YOCKJICHHOCTH B BO3MOXXHOCTH TIO3HAHHSI 3aKOHOMEPHOCTEH KUBOU TPUPOJIBI,
HEO0OXOAMMOCTH OEepPEKHOT0 OTHOIICHHS K HEl, COOIIOICHUS STUYECKUX HOPM IIPH IIPOBEICHUH
OMOJIOrMYECKUX MCCIICIOBAHUI;

MCIIOJIb30BaHNE MPUOOPETECHHBIX 3HAHUM U YMEHU B TOBCEAHEBHON KU3HU JIJISI OLIEHKH
MOCJICACTBHI CBOEH JIEATEIHLHOCTH TI0 OTHOIICHHIO K OKPYKAIOIIEH cpesie, COOCTBEHHOMY 3/I0POBBIO;
BBIPA0OTKH HABBIKOB IKOJIOTUYECKOU KYIbTYPhl; 000CHOBAHUS U COOIMIOACHUS MEp MPOPUIAKTUKI
3a0oneBanuii 1 BUY-undexkunu.

JINYHOCTHBIMHU pe3yJIbTaTaMu 00y4YeHHsI OMOJIOTUU B CPETHEH MIKOJIE SBISIOTCS:

peaM3aIys 3THISCKUX YCTAHOBOK IO OTHOIICHHIO K OMOJIOTHYECKUM OTKPBITHSM, HCCIICTOBAHUSIM 1
UX pe3ylbTaTam

MPU3HAHKS BBICOKOW IIEHHOCTH KU3HU BO BCEX €€ MPOSIBIICHUSX, 3JI0POBbSI CBOETO U IPYTHX JTFOJICH,
peanu3aluy yCTaHOBOK 37J0pPOBOT0 00pa3a KHU3HU;

c(hOpMHUPOBAHHOCTH TTO3HABATEIIHHBIX MOTUBOB, HAIIPABJICHHBIX Ha TIOJYyYCHHE HOBOTO 3HAHUS B
o0nacTu OMONIOTHH B CBSI3U € OYAYIIEH NeATENbHOCTIO WM OBITOBBIMU MTPOOIEMaMH, CBSI3aHHBIMHU C
COXpaHEHHEM COOCTBEHHOTO 3I0POBbBSI M SKOJIOTHYECKOM 0€30MacHOCThIO

MeTtanpeaMeTHbIMH pe3yJIbTATAMH 00Y4YeHHsI OMOJIOTUU B CPETHEH IIKOJIE SBISIOTCS:

OBJIAJICHUE COCTABJISTFOIIIMMH HUCCIICIOBATEILCKON U MIPOSKTHOM JNEATSIIEHOCTH, BKITFOUAsh YMEHUS
BUJIETH MPOOIEMY, CTABUTH BOIIPOCHI, BEIABUTATH THIIOTE3bI, JaBATh ONPEICICHUS TOHSATHSM,
KJIaCCHU(HUITUPOBATE, HAOIIOAATh, TPOBOAUTH SKCIIEPHUMEHTEHI, JISIaTh BHIBOJIBI M 3aKTFOUCHHUS,
CTPYKTYpUPOBaTh MaTepual, OObSICHUTD, JOKA3bIBATh, 3alTUIIATh CBOH HJIEU

yMeHHe paboTaTh ¢ pa3HbIMHU HCTOYHUKAMU OMOJIOrH4YecKoi HH(POpMaIMU: HaXOAUT OHOJIOTHYECKYIO
nH(OPMAIIHIO B PA3IMYHBIX UCTOYHHKAX, aHATU3UPOBAThH U OLIEHUBATH HH(POPMAITHIO,
npeoOpa3oBhIBaTh HHPOPMAITUIO U3 OTHON (HOPMBI B IPYTYIO

CIIOCOOHOCTH BBIOMPATH 1EIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOUX JCUCTBUAX M MOCTYIKAX IO
OTHONICHHIO K JKHBOH MPUPOJIE, 3T0POBBIO CBOEMY M OKPYKAFOIIIHX

IIpenmMeTHBIMHU pe3yJibTaATAMU O0YYCHUS OMOJIOTHUU B IIKOJIE SIBISIFOTCS:

1.B no3naBarenbHOM (MHTEIIEKTYaIBHOM) chepe:

XapaKTePUCTHKA COJICPIKAHUS OMOIOTHUECKUX TeOpHid (KJIeTOYHAas, SBONIOIMOHHA 5 Teopust Y.



Hapsuna),; yaenus B.1. Bepnaackoro o 6uocepe; 3akonos I'. Mennens, 3akoHOMepHOCTEH
M3MEHYMBOCTH; BKJIa/1a BBIJAIOIMXCS YUYEHBIX B Pa3BUTHE OMOJIOTMYECKON HayKH

BBIJICJIEHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTMUYECKUX O0BEKTOB (KJIETOK: PACTUTEILHON U
JKUBOTHOH, IOJIOBBIX U COMAaTUYECKUX, JOAAEPHBIX U SACPHBIX; OPraHU3MOB: OJHOKIJIETOYHBIX U
MHOTOKJICTOYHBIX; BHJIOB, 9KOCUCTEM, OMOC(ephl))u MpoiieccoB (0OMEH BELIECTB U SHEPTHUH,
pa3sMHOXKEHUE, IeJIEHUE KIETKH, OII0JIOTBOPEHHE, AEHCTBUE €CTECTBEHHOIO 0TOOpa, 00pa3oBaHue
BUJIOB, KPYTOBOPOT BEILECTB)

00BsICHEHUE poi OMOJIOrUU B (POPMHUPOBAHUN HAYYHOTO MUPOBO33PEHUS, BKJIaZa OMOIOrMUECKIX
TEOpHii B (HOPMUPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAPTHHBI MUPA; OTPHUIIATEIBHOTO
BIIMSIHUS QJIKOTOJIsl, HUKOTMHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHUE 3apOBIIIA YEJIOBEKA; BIUSHUE
MYTareHOB Ha OPTaHU3M YEJIOBEKA; SKOJIOIMYECKUX (PaKTOPOB HA OPTraHU3MBI; IPUYKH 3BOJIOINH,
U3MEHSEMOCTH BUJIOB, HAPYLIEHUH pa3BUTUS OPraHU3MOB, HACIIEICTBEHHbIX 3a00J1€BaHui, MyTalUil
IIPUBE/ICHUE 10KA3aTEIbCTB (ApryMEHTALMs) €UHCTBA )KUBON M HEXUBOU ITPUPOBI, POJICTBA KUBBIX
OpPraHU3MOB U OKPY’KAIOLIEH Cpeibl; HEOOXOUMOCTH COXPAHEHUS BUJIOB

YMEHHE T0JIb30BaThCsI OMOJIOrMUECKON TEPMUHOIOTUEH H CUMBOJIUKON

Pemienue sneMeHTapHbIX OMOJIOIMUECKUX 3aJay; COCTABICHUE HJIEMEHTAPHBIX CXEM CKPELIUBAHUS U
CXEM TIEPEHOCa BEIECTB U SHEPTHH B DKOCUCTEMAaX (LIeTH MUTAHUS )

onucaHue ocodeil BUI0B 110 MOP(OIOrnIecKOMy KPUTEPHIO

BBISIBJICHHE U3MEHYUBOCTH, IPUCIIOCOOTIEHUIM OPraHM3MOB K Cpelie OOUTaHUs

CpaBHEHHE OMOJIOIMYECKHX OOBEKTOB (XMMHUYECKHI COCTaB TeJ )KUBOW U HEXHUBOU IPUPO/IBI,
3apO/IBIIIN YEJIOBEKA U IPYTrUX MJICKOMUTAIOIINX, IPUPOAHBIE SKOCUCTEMBI U arPOIKOCUCTEMBI) U
(dbopMynHMpOoBKa BEIBOJJOB HA OCHOBE CPAaBHEHMUS

2.B IeHHOCTHO-OpUEHTAIIMOHHOM cepe:

AQHAJIN3 U OLICHKA Pa3JIMYHbIX TUIIOTE3 CYIHOCTH KU3HHU, IIPOMCXO0KICHUS )KU3HU U YEIIOBEKA,
rJ100aTBHBIX KOJOTHYECKUX TMPOOIEeM U IyTel UX PEUICHHUs, TIOCIEACTBUN COOCTBEHHON
JEATEIIBHOCTH B OKpYXKaIOUIEH cpene

OLIEHKA ATUYECKHX ACIIEKTOB HEKOTOPHIX UCCIIETOBAHMH B 001aCTH OMOTEXHOJIOTUH (KIIOHUPOBAHHE,
HCKYCCTBEHHOE OIUIOI0TBOPEHNE)

3.B cdepe TpynoBoOii neATETLHOCTH:

OBJIa/ICHUE YMEHHUSMHU U HaBbIKaMH MOCTAHOBKH OMOJIOTMYECKHUX 3KCIIEPUMEHTOB U 00bSICHEHHE UX
pe3ysbTaToB

4. B cdepe dpuznueckoil qesTeIbHOCTH:

O6ocHoBaHMe U cOOIOICHIE MEP MPOPUIAKTUKY BUPYCHBIX 3a00JI€BaHMil, BpEAHBIX IPUBBIUEK
(KypeHue, aJKorojau3M, HApKOMaHUs) IPaBUJI MTOBEJICHHs B IPUPOTHON cpeie

OCHOBY CTpYKTYpUPOBaHHUS COJIEPKAHUS Kypca OMOJIOTUH B CPEIHEH 1IKOJIE COCTABISAIOT BEAYIINE
CHCTEMO00Opa3yolue UIeH — OTJINYUTEIbHbIE 0COOEHHOCTH JKUBOM MPUPO/IBI, €€ YPOBHEBAs
OpraHu3anus u

IBOJIIOLINS, B COOTBETCTBUU C KOTOPHIMH BBIJIEIICHBI CO/lepKaTebHbIe JHHHU Kypca:

buoinorus kak Hayka;

MeToapl Hay4yHOTO NTO3HAHUS;

Kietka;

Opranusm;

Bup;

OKOCUCTEMBI.

B pe3ynomame uzyuenusn 6uonocuu na 6azoeom ypoene ¢ 10-11 knacce yuenuk 0onsncen

3HaAmMb /NOHUMAMb

OCHOBHbIe NON0JHCeHUss OUOIOTHUYECKUX TEOPHU (KJIeTOYHAs, XpOMOCOMHAs); CYITHOCTh 3aKOHOB [
Menpens, 3aKOHOMEPHOCTEW N3MEHUNBOCTH;

cmpoeHue ouono2uyeckux 00beKkmog. KIeTKH; FTeHOB U XpOMOCOM;

CYWHOCMb ODUONI02UYECKUX NPOYeccos. Pa3MHOKEHHE, OIUI0I0TBOPEHHE,

BKA0 8bIOAIOWUXCS YUEHbIX B Pa3BUTHE OMOJIOTHYECKON HAYKH,

OMOJIOTUYECKYI0 TEPMHHOJIOTHIO U CUMBOJIHKY;



ymemp 00bACHAMb: POIH OUOJIOTHH B ((OPMUPOBAHUM HAYYHOTO MUPOBO33PEHHUS; BKIIA]L
OMOJIOrNYECKUX

Teopuil B GOPMUPOBAHHUE COBPEMEHHOUW €CTECTBEHHOHAYYHON KapTUHBI MUPA; €IUHCTBO KUBOK U
HEXUBOU

IIPUPOJIBI, POJICTBO JKUBBIX OPraHU3MOB; OTPULIATEIBHOE BIUSHUE aJIKOT0JIsl, HUKOTHHA,
HapKOTUYECKUX

BELIECTB Ha pa3BUTHUE 3apO/blllla YEIOBEKa; BIMSIHUE MyTareHOB Ha OPraHU3M Y€JIOBEKa,
9KOJIOTHYECKUX (PAKTOPOB HAa OPraHU3MbI; B3aUMOCBSA3H OPraHU3MOB U OKPY>KaIOIEeH Cpebl;
NPUYHHBI HAPYIIEHUH pa3BUTHSA OPraHU3MOB, HACJICACTBEHHBIX 3a00JI€BaHNU, MyTalIUH,

peuwiamsp dIeMeHTapHble OMOJIOTHYECKHE 3a/1a4H; COCTABIIATH AJIEMEHTAPHBIEC CXEMbI CKPEIBaHUS;
6b1416/1AMb UCTOUHUKYU MyTareHOB B OKpY’Karollel cpefie (KOCBEHHO), aHTPOIIOT€HHbIE U3MEHEHUS B
3KOCHUCTEMAX CBOEH MECTHOCTH;

cpasHusamsy: OUOJIOTHYECKIE OOBEKTHI (XUMHUECKUI COCTAB TeJl )KUBOI U HEKUBOU MTPUPO/IHI,
nporecchl (MoJ0Boe U 0ecroyioe pa3MHOXKEHUE) U JIeIaTh BHIBOJIBI HA OCHOBE CPABHEHMUS;
aHanU3uPosams U OYeHU8amsp rii0daIbHBIC YKOJIOTHIECKUE POOIEMBI U IIYTH UX PEIICHUS,
MOCIIEACTBHSI COOCTBEHHOH JI€ATEILHOCTH B OKPYKAIOILIEH Cpee;

Haxooums UHHOPMAIHIO O OMOJIOTHYECKUX 00BEKTAaX B PA3TMYHBIX HCTOYHUKAX (Y4EOHBIX TEKCTaX,
CIIPaBOYHHKAX, HAYYHO-TIOMYJSPHBIX U3IaHUAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, pecypcax MHTepHeT)
U KPUTUYECKH €€ OLICHUBATD;

UCNOIb306aMb NPUOOPEMEHHbIE 3HAHUSA U YMEHUSA 8 NPAKMUYECKOIUl 0esAimebHOCHU U
noeceoHesHoIl

JHcu3Hu 071 COOMOIeHUS Mep TPOMUIAKTUKY OTPABJICHU, BUPYCHBIX U IPYTUX 3a00JIeBaHUM,
CTPECCOB, BPEIHBIX MPUBBIYEK (KypEeHHUE, AIKOTOJIM3M, HAPKOMaHU ); IPaBUJI IOBEJCHUS B IPUPOJHON
cpene;

OLIEHKH YTUYECKHX aCIIEKTOB HEKOTOPHIX UCCIIEIOBAHMIA B 00IaCTH OMOTEXHOJIOTHH (KJIOHUPOBAHHE,
HCKYCCTBEHHOE OIJIOJIOTBOPEHHE).

Kputepum oueHmnaHusa pabot no 6uonorum
OueHnBaHMe YCTHOTO OTBETA yYalLUXCA

OTmeTKa «5» cTaBuTCA B C/lyvae:

3HaHMA, NOHUMaHKA, FyOUHbI YCBOEHMA obydyatowmmena Bcero o6bEma NPorpammHOro matepuana.

YMeHuMA BblAENATb [/1aBHbIE MOMOXKEHUA B U3YyYEHHOM MaTepuane, Ha OCHOBAHUKN GAKTOB M NPUMEPOB
0606WWaTtb, AenaTb BbIBOAbI, YCTaHABAMBATb MEXNPEAMETHblE U BHYTPU NPeAMETHble CBA3W, TBOPYECKM
NPUMEHAET NoJly4YeHHble 3HAaHUA B HE3HAKOMOM CUTyaLUu.

OTcyTCcTBME OWMBOK U HEAOUYETOB NPW BOCMPOU3BEAEHNN U3YYEHHOTO MaTepMana, NPu YCTHbIX OTBETaX
YCTPaHEHWE OTAENbHbIX HETOYHOCTEM C MNOMOLLbI [OMOJHUTE/IbHbIX BOMPOCOB Yy4uuTens, cobatogeHue
KY/IbTYPbl YCTHOM peun.

OTtmeTKa «4»:

3HaHWe BCEro N3y4eHHOro NPorpamMmmHOro matepuana.

YMeHUI BblAeNATb rNaBHble MNOJIOXKEHUA B U3YYEHHOM MaTepuane, Ha OCHOBAHUM GaAKTOB M NPUMEPOB
0606WWaTb, AenaTb BbIBOAbI, YCTaHABAMBATL BHYTPWU NpeaMeTHble CBA3U, NMPUMEHATb NOJIyYeHHble 3HaHUS Ha
npaKTuKe.

HesHauuTenbHble (Herpybbie) oWwMbKM U HeAOoYETbI NPU BOCMPOM3BEAEHUMN U3YYEHHOTO MaTepuana,
cobntoaeHne OCHOBHbIX MPABWUA Ky/bTypbl YCTHON peyn.

OTmeTKa «3» (ypoBEHb NPeACTaBIEHNIA, COYETAOLLMXCA C 3/IEMEHTAMM HaYYHbIX MOHATUI):

3HaHMe 1 yCBOeHMEe maTepuana Ha ypoBHE MUHMUMaAbHbIX TPe60BAHUIM NPOrpammbl, 3aTpyLHEHWE NpK
CaMOCTOATE/IbHOM BOCNPOUN3BEAEHUU, HEOBXOAMMOCTb HE3HAUNTENIbHOW NOMOLLM NpenoaaBaTens.

YmeHue paboTaTb Ha YypOBHe BOCMPOU3BEAEHMUA, 3aTPYAHEHUA MPWU OTBETaX Ha BUAOU3MEHEHHblEe
BOMpPOCHI.



Hanuume rpyboit OWMOKKM, HECKONIbKUX Herpybbix npuv BOCNPOU3BELEHUM M3YYEHHOro maTtepuana,
He3HauuTesIbHoe HecobaaeHNEe OCHOBHbIX NMPaBW/ Ky/bTypbl YCTHOW peyu.

OTmeTKa «2»:

3HaHMe 1 yCBOEHME MaTepuasia Ha YPOBHE HUXKE MUHUMAbHbIX TPEOOBaHUI NPOrpaMmbl, OTAENbHbIE
npeacTaBneHuns o6 usyyeHHoOM maTtepuane.

OTcyTCcTBME YMEHWMA paboTaTb Ha YpPOBHE BOCMPOM3BEAEHUs, 3aTpyAHEeHWUs TMpu OTBeTax Ha
CTaHAAPTHbIE BOMPOCHI.

Hanunume HecKo/IbKMX rpybbix oWMBOK, 60/bLLIOFO YMcia Herpybbix Npu BOCNPOM3BEAEHUN U3YHYEHHOTO
MaTepuana, 3HauyMTeNbHoe HecobtoAeHMe OCHOBHbIX NPaBWUI KybTypPbl YCTHOM peyun.

OueHKa BbINO/IHEHMA NPAKTUYECKUX (1labopaTopHbIx) paborT.

OTmeTKa «5» CTaBUTCA, CNU YUEHWUK:

NpaBW/IbHO ONpeaennn Lenb ONnbITa;

BbINOMHMA paboTy B nonHOM obbeme c cobnogeHMem HeobxoguMMoW noc/iefoBaTelbHOCTU
npoBeAeHMA ONbITOB U U3MEPEHNN;

CaMOCTOATE/IbHO U PaLMOHaNbHO Bblbpan 1 NOArOTOBUA AN ONbiTa Heobxoanmoe obopynoBaHue, BCe
ONbITbl NPOBEN B YC/IOBUAX U pPeXMMaX ,06ecneunsatowmx nosyyeHme pesynbTaToB U BblIBOAOB C HaubonbLuei
TOYHOCTbIO;

Hay4YyHO TrpPamMOTHO, J/IOFMYHO oOnucan HabnwoaeHus u chopmynnposan BbiIBOAbI M3 oOnbiTa. B
npeAcTaBNeHHOM OTYeTe MpPaBW/bHO W AKKYpPaTHO BbIMOAHWA BCE 3anucu, Tabauubl, PUCYHKW, Fpaduku,
BbIYMCNEHMA U CAENAN BbIBOADI;

NnpoABAsSeT OpraHNM3aLMOHHO-TPYAOBbIE YMEHUA (NoaaepsKMBaAeT YMCTOTYy paboyero mecta u nopsaaok
Ha CTO/1e, 3KOHOMHO MUCMOJIb3yeT PacxoAHble MaTepuansbl).

SKCMEePMMEHT OCYLLECTBAAET MO NAaHy C Y4eTOM TeXHUKM 6e3onacHocTM W npaBua paboTbl C
maTepuanamm n obopynoBaHNEM.

OTmeTKa «4» CTaBUTCA, €C/IU YYEHUK BbINOAHWUA TpeboBaHMA K oueHke "5", Ho:

OMNbIT NPOBOAWA B YC/IOBUAX, HE 06ECMNeYmBatoLLMX 4OCTAaTOYHON TOYHOCTU U3MEPEHUIA;

WK Bbl10 AONYLLEHO ABA-TPU HEA0YET];

WU He bosiee ogHOMN Herpybom oWMbOKM M OAHOTO HeZlo4ETa,

WM SKCNEPUMEHT NPOBEAEH HE NOJIHOCTbIO;

WAWN B ONUCAHMM HabAoAeHWNI U3 onbiTa AOMYCTU HETOYHOCTM, BbIBOAbI CAEMNaN HEMONHbIE.

OTMeTKa «3» CTaBUTCA, ECAU YHEHUK:

NpaBu/IbHO OMNpesenun Luenb OnbiTa; paboTy BbINOMHAET MPABMbHO HE MEHee YemM Hano/I0BUHY,
OAHAKO 06BEM BbINOJHEHHOM YaCTM TaKOB, YTO MO3BOJIAET NOYYUTb NPABU/IbHBIE PE3y/bTaTbl U BbIBOAbI MO
OCHOBHbIM, MPUHLMMNMANBHO BaXKHbIM 334a4am paboTbl;

unn nopbop obopynoBaHUA, OOBEKTOB, MATEPMANOB, @ TaKXe pPaboTbl NO Hayany onbiTa NPOBEN C
MOMOLLBIO YYUTENA; UAN B XOLE MPOBEAEHMA OMbITA U U3MEpPeHUM ObliM AONyLLEHbl OWMOKM B ONUCAHUK
HabntoaeHni, GopmMyanpoBaHMM BbIBOAOB;

ONbIT NPOBOAM/ICS B HEPALMOHAbHbIX YCA0BUAX, YTO MPMUBESO K NOSYYEHUIO PE3YNbTAaTOB C bonbLueit
MOrpeLHOCTbO; MM B OTYETE OblNM AONyLLEHbl B 0bOLEN COXHOCTM He 6onee AByX OWMOBOK (B 3anucax
eaVHUL, U3MEPEHUAX, B BblUMCAEHUAX, FpaduKax, Tabaunuax, cxemax, v T.4.) HENPUHUUNMANABHOTO ANA SAHHOM
paboTbl XxapaKTepa, HO NOBAUABLUMX Ha Pe3Yy/bTaT BbINOJHEHWS;

gonyckaet rpybyto ownbky B Xo4e 3KcnepumeHTa (B 06bACHeHWKW, B odopmaeHun paboTbl, B
cobnofeHnM nNpaBua TEXHUKM 6e3onacHOCTM npu paboTe ¢ matepuanamm u obopypoBaHMem), KOTopas
ncnpasaseTcsa no TpeboBaHMIo yunTens.

OTMeTKa «2» CTaBUTCA, ECN YYEHWUK:

He onpenenun CamMOCTOATENbHO Le/b ONbiTa; BbINOAHWA PaboTy He MOAHOCTbIO, HE MOAroTOBWUA
HY}XHoe obopyaoBaHMe N 06beM BbINOIHEHHOM YacTW PaboTbl He NO3BOAAET cAeNaTb NPABU/bHbLIX BbIBOAOB;

WAW ONbITbl, U3MEPEHUSA, BbIYMCAEHUA, HaBNOAEHUA NPOU3BOANANCH HEMPABULHO;

unn B xope paboTbl M B OTYETE OOHAPYXKUANCH B COBOKYMHOCTM BCE HEAOCTaTKM, OTMEYEHHble B
TpeboBaHMUAX K OLLEHKe «3»

aonyckaet age (1 6onee) rpybble oWMBOKM B XO04e 3KCMEpUMEHTa, B 06bsACHEHUU, B 0DOPMAEHUM
paboTbl, B cobstoAeHMM NpaBua TeXHUKM BesomacHocTM npu paboTe C BewecTBamu M 060pyLoBaHUEM,
KOTOpble HE MOXKET UCMPABUTb AaKe Mo TpeboBaHMUIO yunTens.

OueHKa camoCTOSTENbHbIX MUCbMEHHbIX U KOHTPO/IbHbIX PaboT.



OTmeTKa «5» CTaBUTCSA, €C/IU YYEHUK:

BbINO/IHWA paboTy 6e3 oWNOOK 1 HeA0YETOB;

2p0nyctun He 6osee ogHOro HegoueTa.

OTmeTKa «4» CTaBUTCA, CIN YHEHUK BbINOJHUA PaboTy NONHOCTbIO, HO AOMNYCTUA B HEt:

He 6bonee ogHOM Herpyboi oWwmnbKM M OAHOIo HeJo4eTa; UAK He bosiee ABYX He404EeTOB.

OTMmeTKa «3» CTaBUTCA, eC/IU YYEHUK NPaBUIbHO BbIMOAHWUA He meHee 2/3 paboTbl UAK A0MNYCTUN:

He 6onee AByx rpybbix oWMbOOK; WAM He bonee oaHoM rpyboin n ogHon Herpybon owmnbKM M ogHOro
Hegou4eTa ;unn He bonee ABYX-TPeX Herpyobix OWKMOOK; AN OAHOM Herpybon OWNOKN U Tpex He40UYEeTOB; UK
NpwW OTCYTCTBMM OLUMOOK, HO NMPU HANNYNKN YETbIPEX-NATU HEAOYETOB.

OTmeTKa «2» CTaBUTCA, eCNU YYEHUK:

A0NYCTUA YNCNO OWNMBOK U HEAOUYETOB NPEBOCXOAALLEE HOPMY, NPU KOTOPOI MOKET BbITb BbICTaB/1€HA
OTMeTKa «3»;UN1 ec/iv NPABUNBbHO BbIMOHUA MEHEE MOJIOBUHbI PaboTbl.

OugeHKa BbIMO/IHEHMA TECTOBbIX 3a4aHUMN.

3afaaHuA ¢ BbIBOPOM OTBETa (3aKPbITbIN TECT), 3aA4aHUA «AOMOIHUTE NpeanioxKeHme» (OTKPbITbIN TecT)
oueHMBaeTcA B oauH U ABa 6anna cooTBeTcTBeHHO. ONTMMANbHO Ha OAHOW KOHTpPO/bHOW paboTe gatb 25
3agaHuit: 20 ¢ BbiIbopom oTBeTa U 5 co cBoboaHbIM 0TBETOM. KpnTepumn oueHoK: «5»: 16 + 4 (80 - 100 % ot
oblero umcna 6annos) «4»: 14 + 3 (70 - 75 %)«3»: 12 + 0 nam 10+2 (50 - 65 %). AnddepeHupoBaHHbIi TecT
COCTaB/IeH W3 BOMPOCOB HA YPOBHE «Yy4YEHWUK J0KeH» (06a3aTesibHAA 4YacTb) W «YYEHUK MOMKET»
(mononHutenbHas 4actb). Hanpumep, obAsaTenbHaa 4acTb coctouT M3 15 BonpocoB no 1 6anny, a
OONONHUTENIbHAA YacTb M3 5 BOMPOCOB MOBbLIWEHHOIO YPOBHA CNOXHOCTM No 2 6anna. UToro makcumym2s
6annoB. KpUtepmm OUEHOK: «2»: y4eHUK Habpan meHee 10 6annos; «3»: BbinonHMa 10 nobbix 3agaHui
obsa3aTenbHOM Yactu; «4»: 13 + 4 = 176annos n bonee; «5»: 15+ 6 = 21 6annos n 60onee. MoKHO BHeECTU
KOPPEKTUBbI B KPUTEPUN, HO HYXKHO 3apaHee COODOLLNTD LKOJbHUKaM KPUTEPUU OLLEHKKU UX paboTbl.

OueHuBaHMe oOTYyeTa Mocie 3KCKypcuu. OueHMBaemM MOJIHOTY, MPaBUAbHOCTb  BbINOJHEHUA
TEOPUTUYECKUX U NPAKTUYECKUX 3a4aHUN, aKKYPATHOCTb MCNOAHEHUA. KarKabli MYHKT OLLEHMBAETCA OTAE/bHO
B 6bannax.

OueHunBaHMne coobleHmnsa/pedepaTa No 3a4aHHON Teme npeaycMmaTpUBaeT CaMOCTOATE/IbHYI0 PaboTy ¢
OOMNOMIHUTENIbHON nnTepaTypon. Kpome ymeHus BbliOpaTb 1aBHOE M KOHKPETHOe Mo Teme, Heobxoaumo
OLLEHMTb Cleaytlollee: NOAHOTY PAcKPbITUA TeMbl; BCE /1N 3af4aHMA BbINOJHEHbI; HA/IMYME MNAaHa, PUCYHKOB U
cxem (Npy HeoBXOAMMOCTM); aKKYPATHOCTb MCMONHEHUA. Kaskabll NYHKT OLLEHMBAETCA OTAe/IbHO B 6annax.






COIEPKXAHUE KYPCA

ba3oBblii ypoBEeHb

10 KJIACC (1 u B Hememo, Bcero 35 4, u3 HUX | 4 — pe3epBHOE BpeMs)

BBEJIEHUE (1 4)

Mecro kypca «O011as OMONOTHs» B CHCTEME €CTECTBEHHOHAYYHBIX TUCIUILINH, a TAKXKe Cpeir Oroornieckux Hayk. L{ens u 3anauun kypea. 3HaueHHe mpenaMeTa
JUTSL TIOHMMAaHUSI SJIMHCTBA BCETO KHBOTO, B3aUMOCBS3U Beex yactell Ouocdepnt 3emin. CrucreMa )UBOH nprposl. [apcTBa )KUBON MPUPOIBL.

Paznen 1

buosorus kak Hayka.

MeToabl HAyYHOT0 o3HAHMSA (3 U)

Tema 1.1

KPATKAS UCTOPUSA PASBUTHSA BUOJIOT'UU (1 1)

Crpykrypa Ouosioruu kak Hayku. buonoruueckue Hayku o (hopMe U CTpOSHUH opraHu3MoB. CrucreMaTHKa. DBOMIOIMOHHOE yueHHe. Kiaccudukarus
OMOJIOTUYECKUX HAYK. DTalbl Pa3BUTHsI ONOJIOTHH.

Hemoncmpayus. buorpadun u noprpersl (M1300pakeHus1) yICHbIX, BHECIINX BKJIaJ B CTAHOBJICHHE U pa3BUTHE OMOJIOTHH KaK HAYKH.
HNPEAMETHBIE PE3YJIbTATbBI OBYUEHUS
VYuamuecs JOKHBI 3HATh:

" OorpeaciIcHue OHOJIOrUHU KaK HAYKH;

" OCHOBOIIOJIO)KHUKOB OMOJIOTHH KaK HayKH, OCHOBOITOJIOXKHHKOB HayYHOH (3aIaiHOW) MEUIIMHBI, aHATOMHH, (PH3HOJIOTUH;

co3aTelIel KIIETOYHOM TEOPUH;

" CO3I[aT6J'Ieﬁ COBPEMCHHOI'O 3BOJIFOIIMOHHOI'O YUCHUA U OTAllbI
€0 CTaHOBJICHUA;

" Knaccmbnxaumo OMOJIOTHMYECKUX HayK.
y‘laH.[I/IeCH HAOJIKHBI YMETh!

" OILICHWBATh BKJIAJl OT/JEIIEHBIX YUCHBIX B Pa3BUTHE OUOJIOTHH.

Tema 1.2 .

CYIIHOCTD XXM3HU U CBOUCTBA XUBOTI'O (1 u)

Onpenenenune )xU3HA. XUMAYECKUH COCTAaB U KIETOYHOE CTPOSHUE OPraHU3MOB, HaceNromux 3eminto. OOMEH BEIIeCTB U CaMOPETYJISIIAA B OMOJIOTHUECKUX
cucremax. CaMOBOCTIPOM3BEIEHUE; HACTIEICTBEHHOCTh M N3MEHYHBOCTH KaK OCHOBA

CyIIECTBOBaHMS KUBOW Martepun. Poct u pasButue. PazapaxuMocts. PUTMUYHOCTH IIPOIIECCOB KU3HEAEATENBHOCTH. JIUCKPETHOCTD U 1IETOCTHOCTD.

JMemoncmpayus. CBONCTBA )KUBOTO
NPEAMETHBIE PE3YJbTATbI OBYUEHUSA
VYuyarmuecs T0JDKHBI 3HATh:



" OIpenesIeHue XKU3HHU,

* CBOMCTBA >KMBBIX CHCTEM.
VYyamuecs 1OMHKHBI YMETb:

" JaBaTh OMPEICIICHIC KU3HH;

[IPUBOAMTH IIPUMEPHI IPOSIBIICHUNM CBOKCTB KUBOTO.
METANNPEAMETHBIE PE3YJIbTATbBI OBYYEHUA
VYuaiuecs 10JKHbl YMETh:

" paboTath ¢ yueOHHUKOM, COCTaBJISATh KOHCIEKT naparpada;
* pa3pabaThIBaTh IJIAHKOHCIEKT TEMBI, UCTIOJb3Ys Pa3HbIe HCTOYHUKH HH(POPMALIHH;

" TOTOBHUTH YCTHBIE COOOLICHNUS U pepepaThl Ha 3aJaHHYIO TEMY;

TI0JIb30BaThCs IOMCKOBBIMU crcTeMaMu MHTepHeTa.

Tema 1.3

YPOBHU OPTAHU3ALIMU XXUBOM MATEPHUU. METO/Ibl BUOJIOI'MU (1 )

VYpoBHM OopraHu3anuu KuBoi npupoasl. Mepapxus yposHeld. MeToabl M03HAHUS KUBOW PUPOJIBI M UX OCOOEHHOCTH.
Hemoncmpayus. YPOBHHU OpraHU3aIMM KUBOW MaTepuH (aHUMAIIHS).

NPEJMETHBIE PE3YJIBTATBI OBYUEHUS

Yuamuecst 1OKHBI 3HATh:

" YPOBHU OpraHU3allvM >KUBOUN IPUPO/IbI;

* METOBl O3HAHUS KUBOW TPUPOJIBL.
VYuyaiuecs 10KHbI YMETh:

" pacnpeaciiaTb YPOBHU OpraHu3alvin JKHBOH IpupoAbl B COOTBETCTBHUU C UX Hepapxneﬁ;

" IPUBOAUTH MPUMEPHI MPOSBICHUN CBONUCTB KUBOTO Ha PA3HBIX YPOBHSIX.

Ocnoenvie nonamus. buonorus. XXu3zas. OCHOBHBIC OTIHYMSA

JKHUBBIX OPTaHU3MOB OT OOBEKTOB HEXKMUBOM MPUPOIBI. YPOBHU

OpraHu3anuy >kuBoi Marepun. OObEKThI U METO/IbI U3yUeHHUS B OMOJIOrHH. MHOT000pas3ue »UBOro0 MUPA.
Mesxcnpeomemmuuwie ceasu

Heopeanuueckas xumus. Xummuueckue 3neMenTsl [lepuoanueckoii cuctemsl [. 1. MenneneeBa 1 uX OCHOBHBIE CBOICTBA.

Opeanuueckas xumus. OCHOBHbIE TPYIIIBI OPTAHUIECKUX COSAMHEHUH.
METANPEIMETHBIE PE3YJIbTATHBI OBYYEHUSA
VYyamuecs J0MHKHBI YMETb:



* paboTaTh ¢ pa3HBIMH HCTOYHUKAMU HH()OPMAITHH;

" IIOJIB30BATHCS IMMOMCKOBBIMH CHCTEMAaMU I/IHTepHeTa.

Pa3pen 2

Kaerka (11 4)

Tema 2.1 UICTOPUA M3YUEHU A KIIETKU. KIIETOUHASI TEOPUS (1 1)

Knertka kak cTpykTypHasi U GyHKIIMOHAbHAS SAMHUIIA )KHBOTO. McTopus n3ydeHus kKieTkH. [IpokapruoTHueckas v 9yKapuoTHUecKas KIeTku. [[puHImmiansHas
cXeMa CTpoeHHUs KiIeTkH. KiieTouHas Teopusi ¥ ee OCHOBHBIC ITOJIOKCHUS.
Jemoncmpayusa. [IpUHITUIHATEHBIC CXEMBI YCTPOHCTBA CBETOBOT'O M BIIEKTPOHHOTO MHUKPOCKOTIOB. Moenu kieTku. MUKpompenapaTthl KJICTOK PaCTeHUH, JKUBOTHBIX
W OJIHOKJIETOYHBIX TpHOOB. MaTepualbl, paccka3bIBaroIue 0 OHorpadusix YUeHbIX, BHECIINX BKIIA] B PA3BUTHE KIICTOYHOW TCOPHH.
MNPEJIMETHBIE PE3YJbTATbI OBYUEHUSA
Vuyarmuecs JOIDKHEI 3HATh:
" NPUHIUIHATIBHYIO CXEMY CTPOCHUS KJIETKH (TTa3MaTHdecKast
MeMOpaHa, IUTOIIa3Ma, TeHETHYECKUH armapar);

" MHOroo0pasue MpoKapHoT;

MHOT000pa3ue 3yKapuor;
0COOEHHOCTH KIIETOK OIHOKJIETOYHBIX 1 MHOT'OKJICTOYHBLIX OPraHn3MOB;
" 0COOCHHOCTH PaCTUTEIBHBIX U JKUBOTHBIX KJIETOK;

" MOJIOKEHUS KJICTOYHOU TCOPUHN CTPOCHUS OPTraHN3MOB.
y‘laH.II/ICCH HAOJIZKHBI YMETh!

" pa60TaTL CO CBCTOBBIM MUKPOCKOIIOM;

" OMNHUCHIBATH OOBEKTHI, BUAMMBIC B CBETOBOM MHUKPOCKOII.

Ocnoegnvie nonamus. Knetka. [{utonorus. [IpokapuoTsr: OakTepuy U CHHE3EICHBIE BOJOPOCTH (IIMaHOOAKTEPUH). DYKapHOTHIECKas KJIeTKa; MHOT000pasue
AYKapHOT; KIIETKH OJTHOKIETOYHBIX 1 MHOTOKJIETOUYHBIX OpraHu3MoB. OCOOEHHOCTH PACTUTEIHLHON U JKUBOTHOM KiteTOK. [10JI0KeHUs KIE€TOYHOM TeopuHu.
Tema 2.2 .

XUMHUYECKHNHN COCTAB KJIETKH (1 u)

DNEeMEeHTHBIH COCTaB KIETKH. PacripocTpaHeHHOCTh 3JIEMEHTOB, HX BKJIaJl B 00pa30BaHUE )KUBON MaTepPHH U 00BEKTOB HEXKHUBOUM MPUPOABI. MaKpO3JIEeMEHTHI,
MHKPOAJIEMEHTHI, YIBTPAMHUKPOIIEMEHTHI; X BKJIaJ B 00pa30BaHNE HEOPTAHUUECKUX M OPTAHUUSCKIX MOJICKYJI JKHBOTO BEIIECTBA

Hemoncmpayua. Cxema (IuarpamMmMa) pacpeaeseHrss XMMHIYECKUX 3JIEMEHTOB B HE)KMBOU U )KUBOW TIPUPO/IE.
NPEJMETHBIE PE3YJIbTATBI OBYUEHUSA
VYyamuecs J0MKHBI 3HaTh:

" MakpoO U MHKPOIJIEMEHTHI, BXOJSIINE B COCTAB )KUBOI'0, X X POJIb B OpraHu3Me.



Yyamuecs J0IKHBI YMETh!:

" XapaKTepu30BaTh PYHKIMOHAIBHYIO POJIb OTACIBHBIX XUMHYCCKUX 3JICMEHTOB B KIICTKE.

Ocnosnvie nonamus. OpraHoreHbl, MaKpOdJIEMEHTHI, MUKPOIJIEMEHTHI, YIBTPAMUKPOIJIEMEHTHI.

Tema 2.3

HEOPI'AHMYECKUWE BEIIECTBA KJIETKU (1 )

Heoprannueckue MOJIEKYIIbI )KMBOTO BEIIIECTBA: BOJIA; XUMUYECKHIE CBOMCTBA U OMosiorndyeckas poiib. Cojiu HEOpraHMYECKUX KHUCIIOT, MX BKJIaJ B o0ecreueHue
MPOILIECCOB KHU3HEACATEIBHOCTH U TIOJIeP KaHNe ToMeocTa3a. Pojib KaTHOHOB U aHUMOHOB B 00ECIICUEHUU MPOIIECCOB KU3HEACITeIbHOCTH. OCMOC U

OCMOTHYECKOE JTABICHHE; OCMOTHYECKOE MOCTYIUIEHUE MOJIEKYII B KIIETKY.
MNPEAMETHBIE PE3YJIbTATbBI OBYUYEHUS
Vyammecst JO/KHBI 3HATH:

" XMMHYECKHE CBOWCTBA U OMOJIOTMYECKYIO POJIb BOIbI;

" pOJIb KATHOHOB U aHHOHOB B 00ECIICUCHUH MPOIIECCOB KU3HEACITSILHOCTH.
Yyamuecs 1OMKHBI YMETh:

" OOBSCHATH MPUYHHBI 0COOBIX CBOMCTB BOJIBI.

Ocnosnvie nonamus. CoiicTBa Boabl. MuHepasbHble coid. I uapoduibHbie 1 rTuApoQOoOHbIE BEIIECTBA.
Tema 2.4

OPTAHMYECKMUE BEIIECTBA. OBLLIAA XAPAKTEPUCTUKA. JIUTTU/BI (1 1)

Opranuueckue MoJieKyJibl. HU3KkoMOJIEeKyIIpHBIE ¥ BHICOKOMOJIEKYJIIPHBIE COeAMHEHUS. JIMTIMIbI: CTpOeHUE, KiIacCU(UKAIMI U OMOIOrHYecKas poJib.
MNPEAMETHBIE PE3YJBTATbBI OBYUYEHUS
Yuamuecst 1OKHEI 3HATE:

" NPUHIUIBI CTPYKTYPHOH OpraHu3aiuu U QyHKIUHU JTUITUIOB.
VYuyaiuecs 10JKHbI YMETh:

" XapaKTepu30BaTh (GYHKIUH JIHITHIOB.
Ocnognvie nonamusa. Jlunujel. Jlunounel. HelitpanbHbie KUPBHIL.
Tema 2.5
OPT'AHMYECKUE BEIIECTBA. YI'JIEBOJIbI. BEJIKU (14)
VYTieBoapl: cTpoeHUE B OHONIOTHYECcKas posib. MOHOCaXapu/Ibl U TOJIMCaXapUIb.
Benkxu — Ononoruyueckre NoJIMMEpPhI;, UX CTPYKTypHas opranu3anys. @yHKIHK OEIKOBBIX MOJIEKYI. belkudepMeHTs.
CtpyKkTypsl Oenka: mepBUYHas, BTOPUYHAS, TPETUUHAS, YeTBepTUUHAas. JleHaTypalus U peHaTypanus OeJIKoB.
Hemoncmpayus. O0beMHBIE MOJIENN CTPYKTYPHOM OpraHu3aliy OMOIOTHYECKUX TTOJIMMEPOB — OEJKOB.
HOPEAMETHBIE PE3YJ/IbTATBI OBYUYEHUS
VYyamuecs JOJDKHBI 3HATh:
" NPUHLHUIBI CTPYKTYPHOH OpraHu3ainiy 1 GyHKIHHA OEJIKOB
U YTJIEBOJOB;



" KIIACCHU(HMKAIUIO YTIIEBOIOB.
VYuyarmuecs T0JKHBI YMETh:

* O0OBSCHSTH MPUHITATI ACHCTBHUSA (EPMEHTOB;

" XapakTepu30BaTh GYHKIMHA OEIKOB M YTIEBOJIOB.
Ochoegnble nonamus. YTIeBobI. MoOHOCaxapuIpl, monrucaxapuabsl. bemkn. buonorndeckne monumepsl. JleHaTypanus U peHaTypalus OSIKOB.
Tema 2.6 OPTAHUYECKUE BEHIECTBA. HYKJIEMHOBBIE KUCJIOTBI (1 )
JIHK — mosnekynsl HacneacTBeHHocTH. Penymmkanus JIHK, nepenava naciiecTBeHHOM HH(OpMAIIUKU U3 MIOKOJICHUS B MIoKoyieHue. [lepenaya HacneIcCTBEHHOH
nH(pOpMaIUH U3 sapa B nuToriazmy; Tpanckpumiusa. PHK: crpykrypa u ynkumu. Mapopmannonnslie, TpaHcopTHBIE, pubocoMansabie PHK.
Hemoncmpayus. OObeMHBIE MOJIENTN HYKJIEHHOBBIX KHCIIOT.

MNPEJIMETHBIE PE3YJbTATbI OBYUEHUSA
Yuamuecst 1OKHBI 3HATD:

" NPUHLUIBI CTPYKTYPHOH OpraHu3aluy U (QyHKIMN HYKIEHHOBBIX KHCIIOT;

" CTPYKTYpPY HYKJIEHHOBBIX KHCIIOT.
VYuamuecs JOKHBI YMETb:

" XapakTepu3oBaTh (YHKLUUH HYKJICHHOBBIX KHUCIIOT;

" paznu4dath HykiIenHOBBIe KUCIOTH (JIHK 1 PHK).
Ocnosnvie nonamus. Hyknennossle kuciaothl. Perumukarus JJHK.
Tpanckpunuus. Hykneorua. KommnemeHnTapHOCTD.
Tema 2.7 OYKAPUOTHUYECKAS KJIETKA. IUTOITVIABMA. OPTTAHOU/BI (1 4)
OykapuoTtnueckas kierka. [Inazmarndeckas MmemOpaHna u ee pyHkiun. Lluromia3zma sykapuoTnaeckoit kieTki. OpraHoH/bl IIUTOIIA3MBL, UX CTPYKTypa U
¢ynkumn. Knaccudukauus opranounos. Llurockenet. Bkitouenus:, ux 3HaueHue U poiib B MeTabonn3Me Ki1eTok. OcoOeHHOCTH CTPOEHHSI PACTUTEIBHOMN KIIETKH.
Hemoncmpayus. Mogenu knetku. CXemsl CTPOSHUSI OPraHOMI0B PACTUTENBHON U JKUBOTHOM KJIETOK.
Jlabopamopnsle u npakmuueckue padomaol
OpraHoup! KJIETKH (BUPTYAIBHO C MTOMOIIBIO MYJIbTUMEAUHHOTO MPUIIOKEHHUS K YIeOHUKY).

HpI/II‘OTOBJ'IeHI/IG " OIIMCAHHUEC MUKPOIIPLCIIAPATOB KIICTOK paCTCHHfI.
NNPEJMETHBIE PE3YJIbTATBI OBYYEHUSA
Vuaiuecs 10JDKHBI 3HATD!

" CTPOEHHE FYKAPUOTUUYECKOHN KIIETKU;
" 0COOEHHOCTH PACTUTENBHBIX U )KUBOTHBIX KJIETOK;

" Kjaccu(UKaIMi0 OpPraHOUI0B KICTKH.
Yyammecs T0JDKHBI YMETh:



" XapakTepu30oBaTh (YHKIIMH OPTaHOUIOB;

" ONpeCIATh 3HAYCHUE BKITIOYCHUI.
Ochognble nonamus. JykapuoTrdeckas kierka. [Imazmarnueckas memOpana. Opranouasl nuroriazMel. HememOpaHHbie, oqHOMeMOpaHHbIe U AByXMeMOpaHHbIe
opraHouibl. BrimroueHust.

Tema 2.8 KIIETOUYHOE 5/IPO. XPOMOCOMBI (1 u)
KnerouHoe siApo — LEHTp ynpaBlieHUs KU3HEACSITEIbHOCThIO KIETKH. CTPYKTYpPbI KIIETOYHOTO siApa: saepHast 000J109Ka, XpOMaTHH (TETEPOXPOMATHH), SAPBIIIKO.

Xpomocomsl. Kapuotur.
MNPEJIMETHBIE PE3YJIbTATbI OBYUEHUSA
Yuamuecst 1OKHBI 3HATD:

" CTpoeHHe U (PYHKIIWH S/Ipa;

" 3HauCHME MOCTOSHCTBA YUCa U (OPMBI XPOMOCOM B KIICTKE.
VYuamuecs: JOKHBI YMETb:

" OMNHKCHIBATH FEHETHYECKUH anmnapaT KIeTOKIYKapHOT;
" ONHUCHIBATH CTPOCHUE U (PYHKIMH XPOMOCOM;

" JaBaThb OIPEACIICHNUEC KAPUOTHUIIA U XaPAKTCPU30BATh €I0.

Ocnosnvte nonamus. Xpomocombl. Kapuorumn. JIunmonaHbli 1 rarionHeI HAaOOPBl XPOMOCOM.

Tema 2.9

I[MTPOKAPUOTHUYECKAS KJIETKA (1 )

[TpokapuoTnyeckue KIETKH; popma u pasmepbl. CTpOSHHE UTOIUIa3Mbl OAKTEPHAIBLHOM KIIETKH; OpraHU3aIis MeTaboIM3Ma Y IPOKaproT. | eHeTHYecKuii anmnapar
6aktepuii. CiopooOpazoBanue. PazmaoxkeHre. MecTo 1 posib MPOKapUOT B OHOIEHO3aX.

Jlabopamopmnsle u npakmuueckue padomaol

W3ydeHue KiIeTok OaKTepHii Ha TOTOBBIX MUKpOIIpEnaparax.

MPEJIMETHBIE PE3YJIbTATHI OBYYEHMS

VYuyaruecs JOJKHBI 3HATh!

" CTPOCHHE IIPOKAPHOTHUECKOMN KIICTKH;

" MHOT000pasue MPOKaAPHOT.

VYuyaiuecs 10KHbI YMETh:

" XapaKTepHU30BaTh OPraHU3aAIMI0 METa0O0U3Ma Y IPOKAPHOT;

" OINKCHIBATh TCHETUYCCKHIA anmapat 0akTepHii, UX CIoOpooOpa3oOBaHUE U PA3MHOKCHHUE.
Ocnognvie nonamusa. IIpokapnoTsl, 6akTepuw, mnanodakTepun. Hykineonn. MypeuH.



Tema 2.10 PEAJIM3ALMI HACJIEJCTBEHHOM MHOOPMALIMU B KJIETKE (1 u)
I'en, reHeTHYECKHIA KO/, CBOMCTBA TEHETUIECKOTO KO/Ia. DTAllbl pealn3aliy TeHeTHIeCKOi HHQOpMauy B KIIETKE (TPAHCKPHUIIIIHAS U TPAHCIISIINS).

Jemoncmpayusa. Tabnuma reaetudeckoro kona. Ilpocrpancreennas monens JJHK. Cxema 6nocuaTe3a Oenka.
OPEAMETHBIE PE3YJIbTATbBI OBYUEHUSA
Yuyamuecs J0KHBI 3HATh:

" ompeneneHue reHa;

" CBOICTBa F€HETUYECKOIO KOJIa;

" 3Tallbl peali3allii HAaCeICTBEHHOW HH(OPMAIIUH.

VYyamuecs 10JKHBI YMETh:

* MCHOJIB30BaTh NIPUHIIAI KOMIUIEMEHTAPHOCTH IIPHU IIOCTPOEHUU CXEM HYKJIIEMHOBBIX KHUCIIOT;

" ONHCHIBATH MPOIIECCHI, IPOUCXOISIIIE TP ONOCHHTE3Ee OeKa.

Ocnosnvie nonamus. I'en, renetnueckuii koa. Komon. Tpurer.

AnTukonoH. Tparckpurus. TpaHCasIys.

Tema 2.11 HEKJIETOUHAS ®OPMA XXU3HU: BUPYCHI (1 u)

OcoOeHHOCTH CTPOCHUS B pa3MHOXKeHHsI BUPYcoB. JKusHennsiid iukin BUY. Bupychbie 3a0oneBanus u npodunaktuka ux pacrnpocrpanenus. CITNJ] u mepsl ero
MPOPHUIAKTHKH.

Hemoncmpayusn. Cxema CTpOSHHsI BUpYyca.
NPEJMETHBIE PE3YJIbTATBI OBYUEHUS
VYuamuecs JOKHBI 3HATH:

* 0COOEHHOCTH CTPOCHHS BUPYCOB;
" BHUpYCHBIE OOJIE3HH YETIOBEKA;

" Mepbl NPO(QUITAKTHKN BUPYCHBIX 3a00JI€BaHUN YeJIOBEKa.
Vuyaiuecs 10KHbI YMETh:

" OIMMCHIBAThH >KM3HEHHBIN 1k BMY.

Ochosgnvle nonamus. Bupyc. bakrepnodar. Kancun.
METANPEAMETHBIE PE3YJIbTATbBI OBYUEHMUS

yan.[I/IeCH HAOJIZKHBI YMETh!

" COCTaBJISITh CXEMBI U Ta6.HI/IHI)I IJI UHTETpaliuy IOJTYYCHHBIX 3HAaHUN
* 0600maTh HHPOPMAITHIO U ACIIaTh BEIBOMIHL;
* paboTaTh C JIOMOJHUTEIBHBIMHA UCTOYHUKAMU HH()OpMAITUY,

" CaMOCTOSITEIBHO COCTaBJIATH CXEMBI IIPOLIECCOB U CBSI3HBIN pacckas 110 HUM;



" paboTaTh C MUKPOCKOIIOM U M3TOTABIMBAThH IPOCTEHIINE IpenapaThl Uil MUKPOCKOIIMYECKOT0 UCCIEI0BAHMUS.

Mescnpeomemmuuwie ceasu

Heopzeanuueckas xumus. Xumudeckue cBa3u. CTpoeHUE BEILIECTBA.

Opeanuueckas xumusi. [IpuHIMITBI OpraHU3allMy OPTaHUYECKUX COCTUHEHUH. YTIEBOIBI, INIHUIB, JKUPBI, OCNKH, HYKJICHHOBBIE KUCIIOTHI.
Dusuxa. CBONCTBA )XUAKOCTEH, TEIUIOBBIE SIBICHUSA. 3aKOHBI TEPMOJMHAMUKH U ONTHUKH.

Paznen 3
Opranusm (19 4)
Tema 3.1 OPTAHU3M — EJIMHOE LHEJIOE. MHOT'OOBPA3UE OPI"TAHU3MOB (14)

Pa3znoobpasue opraHu3MoB (OAHOKJIETOYHBIE 1 MHOTOKJIETOUHBIE OPraHW3Mbl). MHOTOKJIETOUHBIN OpPraHnu3M KakK IMCKPETHas cucTeMa (TKaH!, OpTaHbl).
KononuaneHbie opranu3mel.

Hemoncmpayus. IIpruMepbl 0THOKJIETOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB.

HNPEAMETHBIE PE3YJIbTATbBI OBYUYEHUS

VYuamuecs JOKHBI 3HATH:

OIpPEACIICHNE OpraHnu3Ma,

MHOT000pa3ue Opranu3MoB (OJHOKJICTOYHbBIE, KOJIOHHATHHBIC, MHOTOKJIETOUHBIE).
VYuyaiuecs 10KHbl YMETh:

" pas3indyatb OJHOKJICTOYHBIC, KOJOHUAIbHBIC 1 MHOT'OKJICTOYHBIC OPraHU3MBbI.

Ocnosnvie nonamus. Oprannzm. OTHOKICTOYHBIA OPTaHU3M.
MHOTrOKJIETOUHBII OPraHu3M.

Tema 3.2 OBMEH BEILECTB U ITPEBPAIIIEHUE SHEPI'MM. SHEPTETUYECKUI OBMEH (1 u)

OOMeH BellecTB U IpeBpalleHue SHepruu B kieTke. [lmactuueckuii u sHepreTrueckuii ooMeH. AT® kak yHHBEepCaIbHBIN HCTOYHUK 3HEPTUU. MaKpO3pruuecKue
CBSI3H. DTaIbl JHEPTeTUYECKOT0 00MEHA, PACIIETIEHUE TITFOKO3BI.

[Memoncmpayua. Cxema oOMeHa BEIIECTB.

MNPEJIMETHBIE PE3YJbTATbI OBYUEHUS

VYuamuecst 1OKHBI 3HATh:

" sTamnsl 0OMEHA BEILECTB;

" 3Tallbl SHEPTETHYECKOTr0 OOMEHa.
Yyammecs T0JDKHBI YMETh:

" OIKCHIBATH OOMEH BCHICCTB U MPCBPAIICHUC SHCPIUU B KIICTKC,

* TPUBOJMTH MOATAITHO MPOIIECC PHEPreTUISCKOro 0OMEHa.
Ocnoegnvie nonamus. O0MeH BeniectB. Merabonu3m. DHepretudeckuiit oomeH. [Inactuueckuii oomen. AT®. ['mukonus. Kiierounoe npixanue.



Tema 3.3 [INTACTUYECKUI OBMEH. ®OTOCHUHTE3 (1 1)

Tunel nutanus. ABToTpodsl 1 rereporpodsl. Dotocuntes. Paszpl porocunTeza. OcoOeHHOCTH 0OMEHA BELIECTB Y PACTCHUH, )KUBOTHBIX M TPHOOB.
Hemoncmpayusn. Cxema HOTOCHHTE3A.
HOPEAMETHBIE PE3YJIbTATBI OBYUEHUS
VYuamuecs: JOKHBI 3HATh:
" IpUMEpHI MJIACTUYECKOr0 OOMEHa;

aTanbl (POTOCHHTE3a U €r0 POJIb B MPUPOJIC.
VYwyaiuecs 10MKHbI YMETh:

OIHUCEIBATE OOMEH BCUICCTB U MPCBpALICHUE SHCPI'UU B KIICTKEC,

* TPUBOAWTH MOJIPOOHYIO CXEMY MPOIECCOB (DOTOCHHTE3a U OMOCHHTE3a OenKa.

Ocnoegnvie nonamus. ABToTpo(db1. ['ereporpodsr. @oToCHHTES.
CseroBas ¢a3a. TemHoBas ¢a3za.

Tema 3.4 JIEJIEHUE KJIETKU. MUTO3 (1 u)

Henenne xietok. KileTku B MHOTOKIIETOUHOM opranu3Me. [lonarue o muddepeHnmpoBKe KIETOK MHOTOKIETOYHOTO Oprann3Ma. MUTOTHYECKHI IIUKIT: HHTepdasa,
peaymukanus JJHK; MuT03, a3kl MUTOTUYECKOTO JCJICHUS U TPEOOpa30BaHUs

XpOMOCOM; OMOJIOTHYECKHI CMBICI U 3HaYeHNE MUTO3a (0ecroioe pa3sMHOKEHHE, POCT, BOCIIOTHEHUE KIETOUYHBIX TIOTEPh B (PU3UOIOTHIECKUX U TMATOJIOTUYECKUX
YCIIOBUSIX).

Hemoncmpayusn. DUrypbl MUTOTUYECKOTO JEJIEHUS B KJIIETKAX KOPEIIKA JIyKa 10l MUKPOCKOIIOM U Ha CXEME.

Jlabopamopnusle u npakmuueckue paoomaul

NzydeHne MuTo3a B KJIeTKax KOpeIiKa Jiyka (BUPTYaIbHO /WK Ha TOTOBBIX IPEraparax).

NPEJMETHBIE PE3YJIbTATBI OBYUEHUS

VYyamuecs 1OJKHBI 3HATh:

* MUTOTHYCCKHI U KM3HCHHBIN IOUKJIBI KJIICTKHU,

* OMOJIOTHYECKOE 3HAYECHNE MUTO34.
Vuamuecs 10JDKHBI YMCTh:

" ONHWCHIBATH CTPOEHHE U (PYHKIIMHA XPOMOCOM;
" JaBaTh ONPEIEIICHNE KapUOTUIIA U XapaKTEpU30BaTh €r0;
" ONMCHIBATH MHUTO3 1O (pazam;

" pa3inyaThb MHUTOTUYCCKHUH U )KU3HCHHBII OUKJIBI KIICTKH.

OcHosgnvie nonsamus. JXN3HEHHBIN UKI KJIETKH. XPOMOCOMBI.
Kapuotun. MutoTrdeckuii ukia; MUT03. Bruonoruueckuii cmeic muto3a. [Ipodasza. Meradasa. Anadasa. Tenodasza. Perukanus (penyrumkanus) JJHK.



Tema 3.5 PASMHOXXEHUE: BECITIOJIOE U ITOJIOBOE (1 u)

CymHOCTh U (hOPMBI Pa3MHOKCHHS OPTraHU3MOB. becrnooe pa3MHOKEHHUE PACTECHUI 1 )KMBOTHBIX. BHITBI O€CIIONIOro pa3MHOXKEHHUs. BapuaHThl BereTaTHBHOTO
pasmHoxkeHus. [TonoBoe pa3sMHOXKEHHUE )KUBOTHBIX M PACTEHUI; raMeThI, MOJI0BOM Ipoliecc. bronoruieckoe 3HaU€HNE MOJIOBOTO Pa3MHOKEHHUS.
Hemoncmpayus. CXeMbl, WIUTIOCTPUPYIOIINAE CTIOCOOBI BETE€TATUBHOTO Pa3MHOKEHHS PACTEHHIT; MUKPOIIPETIapaThl sIMIeKIeToK; poTorpaduu, oTpakaromnme
pa3zHOO00pa3ue MOTOMCTBA Y OAHOM TMaphl POIAUTEICH.

MNPEJIMETHBIE PE3YJbTATbI OBYUEHUSA
Yuamuecst 1OKHBI 3HATD:

* (GOpPMBI U PacIPOCTPaHEHHOCTH OECTIONIOTO Pa3MHOKECHHS,

* CYIIHOCTH IOJIOBOTO PA3MHOKEHUS M €r0 OMOJIOTHYECKOe 3HAUCHHE.
VYyamuecs 1OMHKHBI YMETh:

* XapaKTepHu30BaTh OMOJIOTNYECKOE 3HaUCHHE OECIIOI0T0 Pa3MHOKEHHS;

" OOBSCHATH MPEUMYIIECTBO ITOJIOBOTO Pa3MHOKEHHUS.

Ocnosnvie nonamus. Pazmuoxxenue. becnonioe pasmuoxenue. [lonoBoe pasmuokenue. BereratueHoe pasmuoxkenue. [enenne. Cropoo0pasopanue. Criopa.
Pereneparus.

Tema 3.6 OSPABOBAHUE I10JIOBBIX KJIETOK. MEMO3 (1 g)

Meiio3 u ero oTim4us OT MATO3a. bronorudeckoe 3HaueHne Meiio3a. ['amerorenes. Drarbl 00pa30BaHUs TOJIOBIX KIETOK: pa3MHOXKEHHE, POCT, CO3peBaHne (MeHo03)

1 GOpMUPOBaHKE TIOJIOBBIX KIIeTOK. OCOOEHHOCTH criepMaTOreHe3a U OBOTeHe3a. 3HaUeHUe raMeTOreHe3a.
OPEAMETHBIE PE3YJIbTATbBI OBYUEHUSA
Yuamuecst 1OKHBI 3HATD:

* CyHIHOCTh Meif03a u ero OMOJIOTHYECKOe 3HAUCHHUE;

" mpouecC raMeToreHesa 1 €ro Tamnbl.
Vuamuecs 10JDKHBI YMCTh:

" XapaKTepHu30BaTh OMOJIOTHUECKOE 3HAUCHHE TIOJIOBOTO Pa3MHOKCHUS;
" 00BSCHATH NpoIlecC MeH0o3a U XapaKTepU30BaTh €ro ITallbl;

" ONHCBHIBATH MPOIECC FAMETOTEHE3a U BBIACIATH OCOOCHHOCTH CIIEPMATOreHe3a 1 OBOTCHE3a.
Ochosgnvle nonamus. Meiios. I'ametsl. Sitnexnerka. Cniepmaro3onn. Crnepmuii. ['amerorenes. Criepmarorenes. Oorenes. Cragus pazMHokeHus1. CTaaus pocTa.
Cranus cozpeBanus. Craaust popmupoBanus. PasnensHononsie opranu3mel. ['epmMadponnTsl.

Tema 3.7 OTUIOJJOTBOPEHUYE (1 )

OHJ'IO,I[OTBOPCHI/IG " €T0 CYIIHOCTD. Buonornueckuii cMbICa OIINIOJOTBOPCHUA. BapI/IaHTLI OIINIOAOTBOPCHUA (Hap}/)KHOG, BHYTPCHHEC, IICPCKPECTHOC,

CaMOOIUTIOIOTBOPEHHE, €CTECTBEHHOE B CKYCCTBEHHOE). OCOOEHHOCTH OIIOOTBOPEHUS Y pacTeHui. J[BoifHOE OMI0A0TBOPEHUE Y TOKPHITOCEMEHHBIX.
HOPEAMETHBIE PE3YJ/IbTATBI OBYUYEHUS
VYuyarmmuecs: JOKHBI 3HATh:



" CYIIHOCTH OIUIOJOTBOPEHUS M €T0 Pa3HOBHIHOCTH.
VYuyarmuecs T0JKHBI YMETh:

" OOBSCHSITH MPOIIECC OIUIOOTBOPEHUS 1 00Pa30BAHUS 3UTOTHL.

Ocnosnvie nonamus. OTUIOJOTBOPEHUE: HApYKHOE, BHyTpeHHee. OceMeHeHue. 3urota. [[BoitHOe OTI0J0TBOPEHHE.
Tema 3.8

NHANBUYAJIBHOE PA3BUTUE OPITAHU3MOB (1 u)

OMOpHOHANIBLHBIN TIepro ] pa3BUTHI. OCHOBHBIC 3aKOHOMEPHOCTHU APOOJICHNUS; 00pa30BaHKUEe OJTHOCIOWHOTO 3apOIbIlia —

Onactynsl. [acTpynsus; 3aKOHOMEPHOCTH 00pa30BaHUsI ABYXCIOHHOTO 3apo/ibiiia — racTpyinbl. [lepBuuHbIil opraHoreHes u AanbHelmas audpepeHInpoBKa
TKaHEH, OPraHoB U CUCTEM.

[MocTamMOproHaNbHBIN TIepHoA pa3BUTHS. POPMBI TOCTIMOPHOHANIBEHOTO TIepHoAa pa3BuTHs. Henpsimoe pa3BuTre; MONMHBIN

Y HenoNHbIH MeTamopo3. bronoruuecknii cMbICH pa3BuThs ¢ MeTamopdozom. [Ipsmoe pa3suTue.

Hemoncmpayus. TaONAIBL, WILTIOCTPUPYIOIINE ITPOLIECCH PAHHUX ATArlOB AMOPHOHAIBHOTO Pa3BUTHS M MeTaMop(h03a Y WICHIUCTOHOTHX, TTO3BOHOYHBIX

(’KeCTKOKPBUIBIX U YEITYeKPBUIBIX, aM(UOHii); CXeMBI TPeoOpa30BaHMs OPTraHOB M TKaHEH B Mpollecce OHTO U (puoreHesa.
OPEAMETHBIE PE3YJIbTATbBI OBYUYEHUSA
Yuamuecst 1OKHEI 3HATD:

" OIpEAEIEHUE MTOHATHS «OHTOTEHER);

" MEpHOAU3ALMIO UHAUBUIYAIbHOTO Pa3BUTHS;
" 3Tarbl SMOPHUOHATIFHOTO PA3BUTHS,

" (GopMBI TOCTIMOPHOHATBHOTO PA3BUTHSI;

" 0COOEHHOCTH MPSIMOTO Pa3BUTHUSL.
VYyamuecs J0MKHBI YMETb:

" ONKCHIBATH NPOLECCHI, IPOUCXOSIINE TPU APOOICHNUH, TACTPYISALUN U OPraHOT€HE3E;
" XapaKTepu30BaTh POPMbI HOCTIMOPHUOHAIBHOTO PA3BUTHS;

" pa3nuYaTh MOJHBIA U HETIOJIHBIH MeTaMopdo3;

" packpbIBaTh OMOJOTHYECKHH CMBICI Pa3BUTHSI ¢ METaMOP(O30M;

" XapaKTCpU30BaTh 3TAIlbl OHTOICHE3A.

Ocnosnvie nonamus. OatoreHes. Tumsl oHTOreHe3a. OmoOpuorenes. podienue. actpymsauus. Heipyna. PocT: orpannyeHHBINH 1 HEOrpaHUIESHHBIH.
Tema 3.9 OHTOI'EHE3 UEJIOBEKA. PETIPOJIYKTHBHOE 3/10POBBE (1 1)

OcobeHHOCTH SMOPHOHATIBHOTO Pa3BUTHUS YEIOBEKA.

[Iponeccel, mpoucxonsiye Ha paHHUX dTanax sMOpuoreHesa (popmMupoBaHue MOpyJibl U O1acTydsl). [lpearnnoanslii U mIoAHKINA neproasl. Poxxaenue.



HOCT3M6pHOHa,HI)HbII>'I NEPpUOJ pa3BUTHUA: I[OperOIIYKTI/IBHI)II\/'I, perOILYKTHBHLIﬁ nepuobl, CTapCHUEC U CMCPTh. KpI/ITI/IIIeCKI/Ie NeprUoOabl OHTOI'CHE3Aa. Bausaue
HHUKOTHHA, aJIKOI'0JIsI U HAPKOTUKOB Ha pa3sBUTUEC 3apoJbllia U PEIIPOAYKTUBHOC 310POBLE UCIIOBCKA.

Hemoncmpayus. TabnuIpl, WILTIOCTPUPYIONINE MTPOIIECCH PAHHUX 3TAINlOB SMOPHUOHAIBHOTO PAa3BUTHS YEIIOBEKA.
OPEAMETHBIE PE3YJIbTATbBI OBYUEHUSA
VYyamuecs TOJKHBI 3HATh:

" 0COOCHHOCTH OHTOT€HE3a YCJIOBCKA,

* TepUOaM3aNNI0 WHANBHUIyaTbHOTO Pa3BUTHS YEIOBEKa;

OTallbl 3M6pI/IOHaJ'II>HOI‘O Pa3BUTUA YCTIOBCKA,

0COOEHHOCTH U MEPUOIU3ANNIO TOCTIMOPHOHATFHOTO PAa3BUTHS YEJIOBEKA.
VYvyaiuecs 10JKHbl YMETh:

OIMUCBIBATH IMMPOUECCHI, IPOUCXOAAIINEC IIPU ILpO6J'ICHI/II/I, racTpyjiiiu 1 OpraHoreHe3¢ 4CI0OBCKa,

" XapaKTepu30BaTh NOCTIMOPHOHAIEHOE PAa3BUTHE YEIOBEKA 110

3TanaMm U KpUTUYECKUE NEPHUOJIbl OHTOTeHE3a.
Ocnosnvte nonamus. Mopyna. bnacryna. I'actpyna. Heitpyna.
HopenponyktuBHbiil nepuoa. PenpoaykrusHsiid nepuoa. Ilepuos crapenust.

Tema 3.10 TEHETMKA — HAVKA O 3AKOHOMEPHOCTSIX HACJIEACTBEHHOCTH Y U3BMEHUYMBOCTHU. . MEH/IEJIb —
OCHOBOIIOJIOXKHUK F'EHETUKMU (1u)

OTKpBITI/Ie I. MeHIIeJIeM 3aKOHOMepHOCTeI>'I HacJICAO0BaHUA IIPHU3HAKOB. OCHOBHBIE IOHATHS TEHETUKH (I‘eH, JIOKYC, TOMOJIOTMYHBIC XpOMOCOMBI, TOMO3UT0TAa,
rerepo3urora, JOMUHAHTHOCTDL, pCIECCUBHOCTDb, TCHOTHII, (beHOTI/IH). FI/I6pI/I,I[OJ'IOFI/I"IeCKI/Iﬁ MCTOJ U3YUCHHA HACIICACTBECHHOCTH.

Jemoncmpayus. PooCIOBHBIE BBIIAOIINUXCS MPEICTABUTENEH KyIbTYphl. XpOMOCOMHEIE aHOMAJIUH YeJIOBeKa U NX (EHOTUITHMYECKUE TIPOSIBIICHUSI.
MNPEIMETHBIE PE3YJbTATbI OBYUEHUSA
VYuamuecst 1OKHBI 3HATh:

* OCHOBHbIE T€HETUYECKUE MOHATHS: T€H, }_IOMI/IHaHTHI)If/i MpU3HAK, peI.[eCCPIBHBIﬁ IMPpU3HAK, (1)€HOTI/IH, TCHOTHII,
" CYIIHOCTb FI/I6pI/I,Z[OJ'IOFI/ILI€CKOFO METOJa U3YUCHUA HACICACTBCHHOCTH.

yan.[I/IeCH HAOJIKHBI YMETh!

* HUCHOJIL30BaTh TCHCTUYCCKYIO CUMBOJIUKY IIPHU COCTABJICHUU CXEM CKPCIIMBAHUSA

" 3aMUCHIBATh T€HOTHITHI OPTAaHN3MOB U BBIMMCHIBATH X TaMETHI.

Ocnosnvie nonamus. HacnenctseHHOCTb. MI3MeHUnBOCTS. ['eH.

I'enotun. ®enorun. Annens. JJoOMUHAHTHBIN pu3HaK. PeneccuBHblii npu3Hak. [ mOpua. AnsTepHaTuBHBIN npu3Hak. ['omosurora. ['ereposurora.
Tema 3.11 SAKOHOMEPHOCTU HACJIEJOBAHUA. MOHOTUBPU/THOE CKPEILIMBAHUE (1 u)

MounorubpuiHoe CKpemBanue. JJOMUHAHTHBIC U PEIIECCUBHBIC TIPU3HAKY. AJUICIN U aJUTETbHBIE TeHBI. | OMO3HTOTHI
U TeTepo3uroThl. [lepBrIii 3akoH MeHenst — 3aK0H eAMHO00pasws THOPHUIOB TIEPBOTO IMOKOJICHUS (TIPaBIIIO TOMUHUpPOBaHUs ). BTopoii 3akon MeHens — 3aKkoH



pacieruieHus. 3aKoH (TUIoTe3a) YUCTOTHI rameT. [{uTonorndyeckne 0CHOBBI MOHOTHOPHIHOTO CKPCIITBAHMS.
Jemoncmpayus. CXeMbl CKpEeUTUBaHS, WLTIOCTPHUPYIOITHe OnbITH ['. MeHmems 1o MOHOTHOPHIHOMY CKPEIIUBAHUIO.
Jabopamopnsie u npakmuueckue padomul

Pemenue 3aa4 Ha MOHOTHOPUIHOE CKpEIIMBAHHUE.

NPEJMETHBIE PE3YJIbTATBI OBYUEHUS

VYvyamuecs 101KHBI 3HATh:

NIEPBBII U BTOPOU 3aKOHBI MeHens;
" 3aKOH YHCTOTBI raMeET;

" [UTOJIOTUYECKUE OCHOBBI MOHOFI/I6pI/I)Z[HOI‘O CKpCuiBaHus.

Yyamuecs 10MHKHBI YMETh:

COCTaBJIAATh CXCMbI MOHOFI/I6pI/IILHOFO CKpCIIMBaHMA

" peuiaTh reHeTHYECKHUE 3aaull HA MOHOTHOPUIHOE CKPEIIMBaHUE.
Ocnosnvte nonamus. JJOMAHAHTHBIA PU3HAK, PEIIECCUBHBIN MIPU3HAK. AJUIEINb, aJUIeNIbHBIC TeHbI. 3aKOH eUHO00pa3usi THOPHUIOB MEPBOTO MOKOJICHHS. 3aKOH
paciueruieHnsa. 3aK0H YUCTOTHI raMeT. | OMO3HIOTHBIE U T€TEPO3UTOTHBIE OPTaHNU3MBI.
Tema 3.12 3BAKOHOMEPHOCTU HACJIEJOBAHUS. JUTUBPUIHOE CKPEIIIMBAHUE (1 u)
HurnOpunHoe ckpenuBanye. TpeTuii 3akoH MeHenss — 3aKoH He3aBUCHMOTO HacJieI0BaHUs IPU3HAKOB. AHAJIM3UPYIOIEe CKPELBAHUE.
Hemoncmpayus. CXeMbl CKpeIIMBaHUA, WIUTIOCTPUpPYIOIKe onbIThl I'. MeHnaens no TuruOpuiHoMy CKPELIMBAHUIO.
Jlabopamopnsle u npakmuueckue paoomaol
Pemrenue 3agaq Ha I[I/IFI/IGpI/I)Z[HOG CKpeIMBaHue.
HNPEAMETHBIE PE3YJIbTATbBI OBYUEHUS
Yuamuecst 1OKHBI 3HATh:

" Tperuid 3akoH Menaens.
VYuyaiuecs 10KHbI YMETh:

" COCTaBJISTH CXEMBI TUTHOPHUIHOTO CKPEIINBAHNUS;
" cocTaBiTh pemeTky [leHHera;

" peumaTb TCHETUYCCKUEC 3a/1a41 Ha ,Z[I/IFI/I6pI/I,Z[HOC CKpClIBaHUC.
Ocnognvie nonamus. 3aKOH HE3aBUCUMOIO HacJICAOBAaHUA IPHU3HAKOB. AHaanponmee CKpCUINBAHUC. Pemerka Ilennera.

Tema 3.13 XPOMOCOMHA TEOPUA HACJIIEACTBEHHOCTU (1 u)

XpoMocoMHas Teopust HacaeACTBeHHOCTU. 3akoH Moprana. I'pynna cuemnenus. [lpuuuHbl HapylieHus CUETICHUS TEHOB.
Jemoncmpayun. CXeMBbI CKPEITMBAHUS, WILTIOCTPUPYIONTHE ONMBITEI T. Moprana u KpoCCHHTOBED.

JlabopamopHnusile u npakmuyeckue padomut

Pemenmne 3a71a4 Ha CHCIIJIICHHOC HACJICI0BaHNUE IIPU3HAKOB.



NPEJMETHBIE PE3YJIbTATBI OBYYEHUSA
VYyamuecs JOKHbBI 3HATh:

" OCHOBHBIE TTOJIOKCHUSI XPOMOCOMHOM TEOPUU HACIICICTBEHHOCTH;
" 3akoH Moprana;

* IPUYMHBI HAPYIICHUS CLCTUICHUS.
Yyamuecs 1OMKHBI YMETh:

COCTaBJIATh CXEMbI CKpCIIMBAHWA IPHU CUCIIJICHHOM HACJICAOBAHNU IPHU3HAKOB.

Ocnoegnvle nonamus. XpoMOCOMHAS TEOPHS HACTIEICTBEHHOCTH.

3akoH Moprana. Kpoccunrosep. I'pymnmna cuernnenus.

Tema 3.14 COBPEMEHHBIE ITPEJICTABJIEHIA O 'EHE U TEHOME (1 u)

I'enom. I'eHoTHIT Kak cucTeMa B3aUMOACHCTBYIOIIMX T'€HOB. B3auMoneiCTBYS aJJICIbHBIX U HEAJUIETbHBIX T€HOB.

Hemoncmpayus. CXeMBl TCHOMOB ¥ TEHOTHIIOB.
MNPEJIMETHBIE PE3YJIbTATbI OBYUEHUSA
Yuamuecst 1OKHBI 3HATD:

" OIpEACIICHUA IIOHATHH «T€HOM» B «T'CHOTHII»,

" BHIbI B3aUMOJIENCTBUS I'€HOB.
Yyamuecs 10MHKHBI YMETh:

" pa3indyaTrb NOHATUA «KTCHOM)», «TCHOTHID», <(F6HO(1)OH,Z[)>;

OIpEACIATEL BUIBI B3aI/IMO]IeI\/'ICTBI/IH AJJICJIIBHBIX 1 HCAJIJICJIBHBIX I'CHOB.

Ocnoenvie nonamus. I'ed. I'enom. I'enotun. BzanMoaencTBUS T€HOB.

Tema 3.15 TEHETHUKA T1OJIA (1 1)

XpOMOCOMHOE OIpeIeNICHUE T10J1a. AYTOCOMBI M TIOJIOBBIE XPOMOCOMEI. | OMOTaMEeTHBIN U TeTepoTaMeTHBIN 1o, [Ipu3HaKy, CIICTUICHHBIE C TTOJIOM.
Hemoncmpayus. CXeMbl XpOMOCOMHOTO OTpeeNICHHs MoJIa.

Jlabopamopnsie u npakmuyeckue pabomul

Petienue 3a1a4 Ha CLIETIIEHHOE € MTOJIOM HACJIEI0BAHUE IPU3HAKOB.

NNPEJMETHBIE PE3YJIbTATBI OBYYEHUSA
y‘laH.[I/IeCH JOJDKHBI 3HATh:

XPOMOCOMHOE OTIPEJICIICHUE T101a;
" MPHU3HAKH, CICIICHHBIC C TTOJIOM;

" TOMOTaMETHBINA U TeTePOTraMEeTHBIN MOA Y Pa3IMYHbIX OPraHU3MOB.
Yyammecs T0JDKHBI YMETh:



* COCTaBJIATH CXEMBI CKPEIIUBAHUS IIPU HACIIE€IOBAHNU IPU3HAKOB, CIEIIJIEHHBIX C II0JI0M,

" OIpEAENsITh TOMOI'aMETHBIM U IeTepOraMeTHbIH MO [0 CXeMaM CKPELUBAHU.
Ocnosgnste nonamus. Ilon. 'omorameTHsIi noJi. I'eTeporaMeTHbIN
noJ1. [Ipu3Haku, ClieneHHbIE C MOJIOM.
Tema 3.16 UISMEHUYMBOCTb: HACJIEJCTBEHHAS 1 HEHACJIEAACTBEHHAZ (1 u)
W3MeHYnBOCTh KaK OHO U3 OCHOBHBIX CBOICTB )KMBBIX Oprann3MoB. HacnencTsenHas (reHoTunnyeckas, MHIUBUyalbHasl, HeolpeaeneHHas). MyTauroHHas u
KOMOWHATHBHAs U3MEHUYMBOCTh. MyTanuy 1 MyTareHnsl. Henacnenctsennas (onpeneseHHas, rpynmnoBasi, MoAu(pUKauoHHast) K3MEHYUBOCTb.
Monudukanuu. Hopma peakiuu.
Hemoncmpayua. Ipumeps! HacaeICTBEHHON (MyTallHOHHONH M KOMOMHATHBHON ) U HEHACTIEICTBEHHON (MOAN(PHUKAIIMOHHOW) H3MEHUYNBOCTH, MEXaHU3MOB MYTAIIHAH.
Jlabopamopusie u npakmuueckue padomaul
Nzydenne MoaupuKamoHHON N3MEHYNBOCTH HA MTPUMEPE PACTCHU.
OPEAMETHBIE PE3YJIbTATbBI OBYUEHUS
Yuamuecst 1OKHEI 3HATD:

* ompeneieHre U KIacCu(UKAINI0 N3MEHIHBOCTH;

" Knaccmbnxaumo HaCHeI{CTBeHHOfI N3MCHYUBOCTH,

MpUMEpPbl MOTUPHUKAIINH.
VYuamuecs JOKHBI YMETb:

" pasindyaTrb BUAbl U3BMCHYUBOCTU;

" OLICHMBATH BO3MOKHBIC IMOCIICACTBUA BIUAHNA MYTarcHOB Ha
OpraHu3M.

OcHognvle nonamus. VI3MEHINBOCTH: HACJIEeICTBEHHAs U HeHacneAcTBeHHass. MyTtanuu. Mytarensl. Moaudukammu. Hopma peaxium.

Tema 3.17 TEHETHUKA U 3JJOPOBBE YEJIOBEKA (1 u)

I'enernka yenoBeka u ee pasaenbl. MeTo sl TeHETHKH YeoBeka. HacencTeennbie 00e3HU, TeHHBIE H XpOMOCcOMHBIE. COMaTHYECKHE ¥ TeHepAaTUBHBIE MYTaIHH.
[IpurnHKTEL 3M0pOBOTO 00pa3a KU3HM, AUATHOCTHUKH, MPO(UIAKTHKY | JIEUEHUS TeHeTHYECKUX Oome3Heil. MeanKoreHeTuieckoe KOHCYIbTHPOBaHHE.

,Zlemoucmpauuﬂ. HpI/IMepBI TCHHBIX U XPOMOCOMHBIX 0oJle3HElH YeaoBeKa.
NNPEJMETHBIE PE3YJIbTATbI OBYYEHUSA
Vuaiuecs 10JDKHBI 3HATD!

" kjaccu(uKauio MyTalui U HACJIEICTBEHHBIX OOJIe3HEH YeIoBeKa;
" TPUHIUIBI 3J0POBOTO 00pa3a KU3HU;

" METObI AMATHOCTUKH, MPO(DHUIAKTUKY U JICUCHUS HACTIEICTBEHHBIX OOJIC3HEH.
Yyammecs T0JDKHBI YMETh:



" pas3nu4aTh HaCJIEICTBEHHBIE OoJie3Hn YCJIOBCKA,

" omeHWBaTh (PaKTOPHI PHCKA BOSHUKHOBEHUS HACIEICTBEHHBIX OOJIE3HEH UeIoBeKa.

Ocnosnvie nonamus. I'ennbie 001e3HU. XpoMOcoMHbIE 60sie3HH. CoMaTH4ecKue MyTaluy. | eHepaTuBHbIE MyTaLlUH.

Tema 3.18 CEJIEKIMA: OCHOBHBIE METO/IbI U JOCTMXKEHUA (1 )

Cenexnus. [lopona, copt, mramMm. Metonsl cenekiuu. LIeHTprl mpoucxoxaeHus KyabTypHbIX pactenuil. Bknag H. V. BaBunosa B pa3BUTHE T€HETHKHU U CEIEKIIHUH.
Hemoncmpayusn. Kapra EHTPOB IPOUCXOXKACHUS KyJIBTYPHBIX pacTeHuil. M300paxeHus mopo pa3inyHbIX JOMALIHUX KUBOTHBIX U COPTOB KYJIbTYPHBIX PACTCHUH.
HNPEAMETHBIE PE3YJIbTATbBI OBYUEHUS

VYyamuecs: JOKHBI 3HATH:

" OmpeesieHHE CEJCKINU KaK HayKH U €€ TEOPETHUECKHE OCHOBBI (T€HETHKA);

METOABI CCIICKIINH,

" LEHTPBI IPOUCXOKIEHUS KyIbTYPHBIX PACTCHHUMN.

VYvyaiuecs 10JKHbl YMETh:
* OTJHMYATh APYT OT APYTra METOJbI CEIEKIIHH;

" pa3iandaTh NOHATHUA «KIIOPOAa», KCOPT», KIITAMM)).

Ocnosnvie nonamus. Cenexuust. [lopoga. Copr. Lltamm. OT60D.

IuGpunuzanus. biuskopoacTeeHHOe ckpenuBanue. ['eteposuc. UncThie THHKH.

Tema 3.19 BUOTEXHOJIOT US: JOCTWXXEHMA U TTEPCTIEKTUBBI PASBUTHA (1 u)

buorexnomorus. I'ennast umxenepus. ['eHeTnueckn MonuduImpoBaHHbIe OpraHu3Mbl. KitoHHpoBaHKe. DTHUYECKHE aCTIeKThl OMOTEXHOIOTHH.

Jemoncmpayus. CXeMbl KJIOHUPOBAHUS U CO3IaHUS TEHETUUYCCKH MOIU(UITUPOBAHHBIX OPTaHU3MOB,
MNPEIMETHBIE PE3YJbTATbI OBYUEHUSA
VYuamuecst 1OKHEI 3HATh:

" ompeeCHHE U 3aJ1a4d OHOTEXHOJIOTHH;

" METObl OMOTEXHOJIOTHH,

" HTHUYECKHUE aCHEKThl OMOTEXHOIOTHIECKUX Pa3paboTOK.
VYyamuecs T0JKHBI YMETh:

" OILIEHWBATh 3TUYECKHE aCMEKTHI HEKOTOPHIX OMOTEXHOIOTHUYECKUX Pa3padOTOK;

* MOHUMATh HCO6XO}II/IMOCTL OMOTEXHOJIOTMYECKUX I/ICCHe)IOBaHI/Iﬁ JJI1 ITIOBBIICHUSA 3(1)(1)6KTI/IBHOCTI/I CEIBCKOXO03SICTBECHHOT'O MMPOU3BOJCTBA U CHUIXCHUA

ce0eCTOMMOCTH MPOAYKIIUH.

Ocnosnvle nonamus. buorexnonorusi. I'ennas nnxenepus. Knonuposanue. buostuka.
Mescnpeomemmuuie ceasu

Heopeanuueckas xumus. OXpana IpUPOIBI OT BO3IEHCTBUS OTXOA0B XUMHUYIECKUX TTPONU3BOICTB.



Opeanuueckas xumus. CTpoeHHE U QYHKIHH OPTaHUYECKUX MOJIEKYI U HX MyTareHHOE JAeHCTBHE.

Qusuka. PentrenoBckoe u apyrue m3mydeHus. [lorsTre o mo3e u3irydeHus 1 OMOJIOTHYECKOi 3aIuTe.
METAINIPEJMETHBIE PE3YJIbTATbBI OBYYEHUSA
VYuamuecs: JOKHBI YMETh:

" paboTaTh C y4eOHHKOM, COCTaBIISITh KOHCIIEKT maparpada, CXeMbl H TaOIUIIBL;
" pa3pabaTbIBaTh IUIaH KOHCIIEKT TEMBI, HCIIOJNb3Ysl Pa3Hble HCTOUHUKH HH(POPMAIIUH;
" TOTOBUTH YCTHBIC COOOIECHUS, pedepaThl U NPE3CHTAIMH Ha 3aJaHHYIO TEMY;

* MOJB30BATHCI NOMCKOBBIMHU CUCTEMAMU I/IHTepHeTa.
JIMYHOCTHBIE PE3YJIBTATbBI OBYUEHUSA

* IIposiBiIeHHE YyBCTBA POCCUICKON IpakTaHCKOH MIACHTUYHOCTH, TATPHOTH3MA, JIIOOBH U yBakeHUs K OTeuecTBy, 4UyBCTBa TOPAOCTH 3a CBOIO Poauny;
" OTBETCTBEHHOE OTHOIICHHUE K y4eOe, TOTOBHOCTh U CIIOCOOHOCTH K caM00Opa30BaHHMIO;

* ¢dopMupOBaHHE MOTHBAIMH K 00YIEHUIO U MIO3HAHUIO, OCO3HAHHOMY BHIOOpY Oymymieit mpodeccuu;
" cocoOHOCTh CTPOUTH HHANBHIYATBHYIO 00pa30BaTebHYIO TPACKTOPHIO;

" (QopmMupoBaHHE IETOCTHOTO €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHUSI;

" coOmroeHue MPaBuI MOBEACHUS B IPUPOJE;

" YMEHHE peaJin30BbIBATh TEOPETUUECKUE [T0O3HAHUS HA IPAKTHKE;

" CIOCOOHOCTH MPU3HABATH COOCTBEHHBIC OLTHOKH M UCTIPABIISTH UX;

" yMEHHE apryMEHTHPOBaHHO U 0OOCHOBaHHO OTCTanBaTh CBOIO TOUKY 3PEHHUS;

" KPUTHYHOE OTHOLICHHE K COOCTBEHHBIM IOCTYIKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a MX PE3yJIbTAThI;
" YBaXHUTENbHOE U JOOPOKENaTEeIhbHOE OTHOIICHHUE K APYTUM JIFOIAM;

" YMEHHE CIyImaTh U CIBIIATh APYTUX, BECTH JUCKYCCHIO, OIIEPUPOBATDH (haKTaMHu.

PesepBHoe Bpems- 1 uac

11 KJIACC (1 9 B Henemto, Bcero 34 4,
U3 HUX 2 4 — Pe3epBHOE BpeMsi)
Pazoen 1
Bupa (21 4)



Tema 1.1

PA3BUTHE FHOJIOIHH B JIOJAPBHHOB CKHH ITEPH o/

PABOTA K. IMHHEA (1 v)

Deonroyus u 38010YyUOHHOEe Yuenue. Mcmopus 38ooyuonnsix uoei. Kpeayuonuzm u mpauncgopmuzm. Cucmemamura xax Hayka. 3navenue pabom K.
Jlunnes no cucmemamuke pacmenutl u dHcugomuuvlx. bunapnas nomenkiamypa.

Jemoncmpayus. [lopmpemsi u 6uocpaguu yueHvlx, BHeCuux 6K1a0 8 pazeumue 380JI0YUOHHBIX UOEIL.
MPEMETHBIE PE3YJIbTATHI OBYYEHUS

Yuawuecs oonocnol 3namo:
* npeocmasnenus ecmecmseoucnvimamereli 000aApPEUHOBCKOU INOXU O CYUWHOCMU HCUBOU NPUPOObL U ee IGONIOYUU;

* 83214061 K. Jlunnes na cucmemy s#cueo2o mupa.
Yuawuecs oonocnel ymemo:

" oyenueamov BKA0 PA3TUYHBIX YUEHbIX 6 pa3zsuniue ouonozcuu u I60JIIOYUOHHbIX uoeitl.

Ocnoenvie nonamus. I60aI0YUSL. eraL;MOHLBM. T pchgbopMLBM. Deonroyuonuzm. Cucmemamuxa. EuHapHaﬂ HOMeHKamypda.
Tema 1.2
SBOJIIOIIHOHHAA TEOPUA K. b. IAMAPKA (1 u)

Yuenue o epadayuu scusvix opeanuzmos u noHamuti
«necmuuya cywjecmsy. Teopusi kamacmpogh Kiosve. 3axonwt Jlamapka (ynpasxcuenue u HeynpaxjcheHue opeanos u Haciedo8anue
bnazonpuobpemennvix npuznaxos). [Ilpeocmasnenus Jlamapra 06 usmenyusocmu. 3navenue meopuu Jlamapxa.

Jemoncmpayus. Kuzusb u desmenvnocms K. b. Jlamapka.
MPEJIMETHBIE PE3YJIbTATBI OB YUYEHHS

YQau;ueCﬂ OO0JIJICHBL 3HAMb !
" OCHOBHbIE NON0JHCEHUSI MEeoPUU JYaMapKa.
yqauwec;z O00JIICHDL ymeniv.

" oyenueamv 3HAYEHUE aeomouuormod meopuu JYaMapKa onst paseumus buonocuu.

Ocnosgnvie nonamus. 3akon. Teopus. Jeonoyus. Hzmenyusocme.
Tema 1.3
HIPE/JIIIOCBIVIKH BO3HUKHOBEHUA YYEHUA 4. IAPBHHA (1 u)

IIpeonocvinku 6o3nuxknosenus yuenus 4. /lapsuna:

docmudiceHus 8 001ACMU eCMecmEeHHbIX U COYUATbHOIKOHOMUUECKUX HAYK (KocmozoHuyeckas meopus Kanma—i/lanaaca,

docmudiceHus 8 001acmu XumMuu, 3aKoH eOuHcmea opeanusma u cpeovl Pynve—Ceuenosa, npunyun xoppenayuu Kioesve, pabomur K. bapa, pabomer Y.
Jaiiens, pabomor A. Cmuma u T. Manemyca).

HOPEAMETHBIE PE3YJIbTATBI OBYUYEHUS



Yuawuecs oonoichvt 3Hamo:

" ecmecmeeHHOHAYYHblIe U COYUATbHO-IKOHOMUYECKUE npeénocwzku 603HUKHOBEHUs meopuu ﬂapeuHa.
yqau;uec;l O00JIICHDL ymenib.

" Xapakxmepuzoeamsv npeonochbLIKU 603HUKHOBEHUS 280IIOYUOHHOU meopuu JlapsuHta.
Tema 1.4
IBOJIOLIHOHHAA TEOPHA Y. JAPBHHA (1 u)
Oxcneduyuonnsiti mamepuan 4. /lapsuna. Yuenue
Hapsuna 06 usmenyusocmu. Yuenue /lapsuna ob uckyccmeenHom omoope. Beceobwas unousuoyanbHas usmeHuu80Cms U U30blmouHas YUCIeHHOCMb
nomomcmaa. bopvba 3a cywecmeosanue u ecmecmeaentulii omoop. Buowl 60pb6bl 3a cywecmeosanue. [Ipeonocuvliku 60pbdbl 30 cyuecmeosanue u
ecmecmeenHo20 omoopa.
3nauenue meopuu Jlapsuna. [lonamue o cunmemuuecKkol meopuu 2600YUU.

Hemoncmpayus. buoepagus Y. [lapsuna. Mapwpym u xonkpemusie naxooxku 4. Jlapeuna 6o epems nymewecmaus Ha kopabne «bueiby.
MPEMETHBIE PE3YJIbTATHI OBYYEHUS

Yuawuecs donocnol sHamo:
* yuenue Jlapsuna 06 uckyccmeenHom omoope;

* yuenue /lapsuna o ecmecmeeHnom omoope.
Yuawuecs oonorcnvl ymems:

oyeHueamsos 0CObEHHOCU OOMAUHUX HCUBOMHBIX U KY1bnypHbLX pacmeuuﬁ 6 CpABHEHUU C UX OUKUMU npedKaMu;

Xapakmepuzo6amv npuyunbl O0OPLOLL 34 CYUECMBOBAHUE,
onpeodensimob 3Ha4eHue pa3iuiHblX 6U008 00PLOLL 34 CYUWEeCMBOBAHUE,

0asamv OYeHKY ecmecmeenH020 omoopa Kak pe3yivmama 60pbobl 3a cyuecmeosanue;

oyenusamsv ka0 Y. /lapsuna 6 pazsumue 380110YUOHHBIX UOEI.

Ocnosnvie nonamus. I pynnoeas u uHOusuoyaivbHas usmenyusocmeo. Mcxkycemeennulii omoop. beccoznamenvuiii u memoouueckuii omoop. bopvba 3a
cywecmseosanue. Ecmecmeennusiii omoop.

Tema 1.5

BHJ]: KPUTEPUHH U CTPYKTYPA (1 u)

Buo xak eenemuuecku uzonuposannas cucmema, penpoOyKmueHas U3oaayus u ee mexanusmol. Kpumepuu suoa: mopghonoeuueckuti,
Quzuonocuneckuil, OUOXUMUYECKULL, 2eHEMUYEeCKULl, IKOJOSUYECKULL, 2eoepaghuiecKull.

Jemoncmpayus. [ epbapuu u Opyeue Koi1eKyuoHHble MaAmepuabl, WIIOCMpupyrouue Moppoirocuieckuti Kpumepuil 8uod.
Jlabopamopnysie u npakmuyeckue pabomaul

H3yuenue uzmenuusocmu u Kpumepues uda, OnuUcanue U008 no Mopghoi02uiecKkomy Kpumepuro.



MPEJIMETHBIE PE3YJIbTATHI OBYYEHHUS
Yuawuecs oonoicnol 3nams.:

" onpedeneHue 6uoa;

" Kpumepuu 8uod.
Vuawuecs oondicnvl ymems:

" onucwvieams 6UObL NO PaA3NIUYHbIM KpUMeEPUAM,

" paziuuams Kpumepuu 8uod.

Ocnosgnvie nonamus. Buo. Ionynayus. Kapuomun. I'enoghono.
Tema 1.6
HOIYJIAIHA KAK CTPYKTYPHAS EJHHHIIA BHJIA (1 w)

Tonynayuonnas cmpykmypa 8uoa, 9Ko102uyecKue U eeHemuyeckue Xapakmepucmuxku nonyasayui. /lemoepaguueckue nokazamenu u Cmpykmypa

nonyJAyuu.
HNPEAMETHBIE PE3YJIbTATbBI OBYUEHUS

Vuau;uec;z OOIHCHBL 3HAMb !

" onpedeﬂeHue nonyuAiayuu,

* CmpyKmypy nonyiAyuu.
Yuawuecs oondicnvl ymems:
* Xapakxmepuzoeams cmpyKmypy HONYIAYUU.

Ocnosgnvie nonamus. [lonynayus. /lemoepaguueckue nokazamenu. Poosxcoaemocmos. Cmepmuocmes. Ilonosas cmpykmypa nonynsyuu. Bospacmuas

CMpPYKmMypa nonyiayuu.
Tema 1.7
HOIYJIAIINA KAK EJTUHHIIA 3BOJIIOI[HH (1 u)

HOI’lyJZ}llxﬂxl}l — JJIEMEHMAPHAA I60/IIOYUOHHAA eduHuua. 3JzemeHmapr1L7 380]ZIOL!MOHHbllZ mamepuail U 31eMeLmapHoe 360/ II0OYUORHOE A6JIEHUE.

NNPEJMETHBIE PE3YJIbTATBI OBYYEHUSA

Yttau;uecg OO0NIJHCHBL 3HAMb !

" CYUWHOCMb 2CHEMUUECKUX NPOYECCO8 8 NONYIAYUSX.
Yttau;uecg OO0IJICHbL ymenib.!

" 00BACHAMb NPUHUHBL PA30eNeHUs U008, 3AHUMAIOWUX OOUUPHBII apeal 0OUMAHUsL.

Ocnoenvie nonamus. I enomun. I'enogpond. @enomun. Inemenmaproe 360110YUOHHOE S8TeHUe. DEOTIOYUOHHBLIL MAMEPUAL.
Tema 1.8

DAKTOPHI 3BOJIIOITHH (1 v)



Dnemenmaphvle 360110YUOHHbIE PAKMOPbI (MYMAYUOHHBII NPOYECT, U30AYUS, NONYIAYUOHHbIE BOJIHbL, Opeldh 2eHO8,
ecmecmeenHulll omoop). Popmsl ecmecmeeHH020 0moOOpa (CMAOUIUSUPYIOWUL, O8UNCYWULL, OUSPYRMUSHDBILL). Budsl usmenuusocmu.
Pe3zepe usmenuusocmu.

Hemoncmpauus. Kuebie PAacmernus u JiICuU60NHblLE, 2ep6apuu U KoJiekyuu, nokasvlearouue quueudyaﬂbHyio UBMEHYUBOCMb.
Jlabopamopnvie u npakmuueckue pabomeol

H3yuenue usmenyusocmu y ocobeii 00H020 8uoa.
MPEJMETHBIE PE3YJIbTATbI OB YYEHUS

Yuawuecs oondrcnvl 3namn:
" ghaxmopwi 360110YUML.
Yuawuecs oonocrnvl ymemo:

" 00BACHAMb MEXAHU3MbL qbakmopoe I60J1I0YuUu.

Ocnosnvie nonamus. Paxmopul 36oaoyuu. Mymayuonnas usmenuusocms. Mymayuu. Mymayuonnsiii npoyecc. Mzonayus.
THonynayuonnvle gonnvl. Ecmecmeennwiti omoop. /petigh eeros.

Tema 1.9

ECTECTBEHHBIH OTEOP — I'JIABHAS JABHKYIIIAA CHJIA 3BOJIIOIIHH (1 u)

Dopmbl ecmecmeeHH020 0MOOPa (CMadOUIUIUPYIOWUL, OBUNCY UL, OUPYNINUBHDLIL).
MPEJMETHBIE PE3YJIbTATbI OBYUYEHUSI

Yuawuecs donocnol sHamo:
* ¢hopmbl ecmecmeenHno20 omobopa.
Yuawuecs oonocrnol ymemo:

* paznuuams popmsl ecmecmeenHo20 omoopa,

" NPUBOOUMb NPUMEPLL PASTUUHBIX POPM ecmecmeeHH020 0moopa.

Ocnosnvie nonamus. Jleudicywuii omoop. Cmadbunuzupyrowuti omoéop. /[uspynmuerwiti omoop.
Tema 1.10

AJTAITTAITHA OPTAHH3MA K YCTOBHAM OBUTAHHUA KAK PE3YJIBTAT JEHCTBHSA ECTECTBEHHOI'O OTEOPA (1 u)
IIpucnocobumenvrvie 0COOEHHOCMU CMPOEHUS, OKPACKU mena u nogedenus dcueomuuix. Ilosedenueckue aoanmayuu. buoxumuueckue aoanmayuu.
DQuzuonoeuveckue adanmayuu. OmHocumenvbHas YeiecooopasHocnms adanmayuil.

Hemoncmpauus. Hﬂﬂ}ocmpab;uu U Jfcueble pacmerusl U Jcueommubvle, 2ep6apuu u Kojjiekyuu, nokasvlearoujue MOp¢0ﬂ02u‘l€CKu€ a()anmauuu.
HOPEAMETHBIE PE3YJ/IbTATBI OBYUYEHUSA

Yuawuecs donoicnol snamo:
" Knaccuguxayuro adanmayuii;

" munbvl nOKpoeumeﬂbcmeeHHOﬁ OKpacKu u quprl, ux 3Hayexue 0 BbIIHCUBAHUA,



* 0COOEHHOCU NPUCNOCOOUMENLHO20 NOBEOEHUSL,

" 3HayeHue 3a60mvi 0 NOMOMCIEE OIS BbIHCUBAHUS.
ygau;uec;l O00JIICHDL ymenib.

" NpUBOOUMb NpuUMepbl NPUCNOCOOUMENLHO20 CMPOEHUS U NOBEOEHUSL;
" pasauuams mopgonocuyeckue, usuonocuyeckue, OUOXUMUYECKUe u nogedenyecKue adanmayuul,

" 06’bﬂCHﬂl’l’lb, nouemy npucnoco@zel-m;l HOCSM OMHOCUMENbHBLU xapakmep.

Ocnosnvie nonamus. Aoanmayus. Mopgonozcuueckas adanmayus. Quzuonoeuueckas aoanmayusi. buoxumuuecxas adanmayus. Ilosedenueckas

aoanmayusi. Ilokposumenvcmeennas oxpacka u popma. Mumuxpusi.
Tema 1.11
BUH/[OOBPA30OBAHHUE KAK PE3YJIBTAT 3BOJIIOIIHH (1 u)

Ilymu (cnocobul) u ckopocms 8u0000pa308aHuUs, ceoepaguieckoe u IKoI02uYecKoe udoobpasosanue. I eocpaguueckasn u 3K0102UYECKAS U3OTAYUSL.
Jemoncmpayus. Cxemul, WITIOCMpUpyoujue npoyecc 2eo02papuiecko2o 8U0000pa308aHuUs, HCUsble pACMeHUs U HCUBOMHbLE,

2epbapuu u KOLIeKYuu, NOKA3blearouwjue pe3yibmamol NPUCnOCoOIeHHOCMU OP2AHUSMO8 K cpede 0Oumanus u pe3yiomamol 6U0000pa308aHUs.
MPEIMETHBIE PE3YJIbTATHI OBYYEHUS

Yuawuecs donocnol snamo:
* ¢opmbl 6u0000OpaA306aHUAL.
Yuawuecs oonscnvl ymemo:

" Xapaxmepuzoeams npoyecc IK0102UHEeCKo20 U zeoepagbuqeacozo 6‘”0006]76130661Hu}l.

Ocnognvie nonamus. Buooobpazosanue. I'enogpono. Uzonayusa.l eoepaghuueckoe suooobpazosanue. Ixoniocureckoe 6u0oobpazosanue.
Tema 1.12

COXPAHEHHUE MHOI' OOBPA3HA BHIOB KAK OCHOBA YCTOHYHUBOI O PA3BUTHA BHOCDEPHI (1 u)

Buonozuueckuii npoepecc u buonoeuueckuil pecpecc. Ilpuuunsl sbimupanus 6udos. buonozuueckoe pasnooopasue.
MPEIMETHBIE PE3YJIbTATBI OBYYEHUSI

Yttau;uecg OO0NIJHCHBL 3HAMb !
" 2/1aBHble HANpAaBeHUs 2801H0YUU,
" NPUYUHBL BBIMUPAHUSA 81/[006,‘

" nymu 00CMUNCEHUS DUOTIO2UYECKO20 npoepecca.
YHGWMQCﬂ OO0IJHCHDL ymenib.!

" nepevucnsimb (Ha3bl€amb) nymu 00CMUIICEHUSL OUOIO2UUECKO20 npocpecca,

* 00BACHAMb HEOOXOOUMOCMb COXPAHEHUS DUOPAZHO0OPA3USL.



Ocnognvie nonamus. buonocuueckuii npoepecc u ouonocuneckuii peepecc.
Tema 1.13

JAOKA3ATE/IbCTBA 3BOJIIOIIHU OPITAHHYECKOI'O MHPA (1 u)

Llumonozuueckue u monexkyIApHoOUOIOCUYECKUE (MONEKVIAPHO2EHeMUYecKUe), CPasHUMelIbHOAHAMoMU4YecKue (CpasHumenrbHoMopgoiocuieckue),
naneoHmono2uyecKkue, IMopuosocutecKue u buoceozpaghuueckue 00Ka3ameabCmea 38010 YulU.

Hemoncmpayus. Unnrocmpayuu, demoncmpupyowjue cxoocmeo

PAHHUX dMANno8 IMOPUOHATLHO2O0 PA36UMUSL NO3GOHOUHBIX, MYAANCU U OpyeUe HA2AAOHbIE MAMEPUATbl, ULTIOCMPUPYIOWUe aHaI02UYHble U

2OMOJI0CUHHbLE OP2AHbL, pydwweﬂmw u amasu3smaol.
NPEAMETHBIE PE3YJIbTATHI OBYUEHUSA

Yuau;uec;l OOJIJNCHBL 3HAMb !

" Kaaccugurayuo 0oKazamenbCme 360110 YUU.
Yuawuecs oonoicnvr ymems:

" NpUBOOUMb NpuMepdl, 00KA3bIBAIOWUE CYUIeCTB0BAHUE IBOTIOYUOHHO20 NPOYECCa, AHAIOSUYHBIX U 20MOJIOCUYHBIX OP2AHO8, PYOUMEHMO8 U
amasuszmos.

Ocnognvie nonamus. LJumonoeus. Monexynapuas ouonocus.

Cpasnumenvnasn anamomus. Ilaneonmonozus. buoeeoepagus.

Ananocuunvie opeanvl. I omonocuunvle opeanvi. Pyoumenmeol.

Amaesuzmul.

Tema 1.14

PA3BHTHE ITPEJICTABJIEHHH O ITPOHCXOKJEHHH JKU3HHU HA 3EMJIE (1 u)

Konyenyuu abuoeenesza u ouocenesa. Onoimor @. Peou, JI. Cnananyanu u M. M. Tepexoseckoeo, onvim JI. Ilacmepa. ['unome3svl cmayuonapno2o
COCMOAHUS U NAHCNEPMUU.

Jemoncmpayus. Cxemvl onvimos @. Peou, JI. Cnananyanu u JI. Ilacmepa.
MMPEJMETHBIE PE3YJIbTATHI OBYUYEHUS

yqau;uec;z O0JIDICHBL 3HAMD !

" cywyecmayroujue cunomessl npoucxoofcdesz JHCUBHU Ha Jemie.
Yttau;uecg OO0IJICHbL ymemnw.!

* 000CHOBbIBAMD cnpa@edﬂueocmb UL HeCOCMOSIMEeNbHOCHb OMOECIbHbIX 2UNOMe3 I’lpOZ/lC)COOfC‘aeHM}Z HCU3HU.

Ocnognvie nonamus. Aouozenes. buocenes. Ilancnepmus. Teopusi cmayuonHapHo2o coCmosiHus.
Tema 1.15

COBPEMEHHDBIE IIPE/ICTABJIEHHUX O BOSHUKHOBEHHUH KH3HH (1 u)
Opeanuyeckuil Mup Kax pe3yrvmam 360a0yuu. Bosnuknosenue u pazsumue sxcusnu na 3emne. Xumuueckuil, npedouosocudeckuti (meopus akaoemura
A. U. Onapuna) u buonozuveckuii smanst pazgumusi sxcueou mamepuu. Teopus 6uonos3sa.



Jemoncmpayus. Cxembl 603HUKHOBEHUS MEMOPAHHBIX CMPYKMYP U 0OHOKIIEMOYHBIX IYKAPUOM.
MPEJMETHBIE PE3YJIbTATBI OBYYEHUSI

Yuawuecs oonxcnvr s3nams:
* meoputo akaoemurxa Onapuna;

" meopuro buonossa.
Yuau;uec;l OO0IJICHDL ymeniv.

" onucweieambsv npoyecc B03HUKHOBEHUS KOAyepeamaos, np06u0Hm06, M€M6paHHblx CmpyKmyp, OOHOKIIEMOYHbBIX npoxkapuom u 3yKapuom.

Ocnognvie nonamus. buonoss. Koayepsam. Ilpobuonm (npomoobuonm,).

Tema 1.16

PA3BUTHE KU3HH HA 3EMJIE (2 u)

Paszsumue osrcusnu Ha 3emne 6 apxetickyro u npomepo3ouckyio apul. Ilepgvie crnedwt scuznu na 3emne. llossnenue ecex

COBPEMEHHBIX MUN08 6eCNO360HOUHBIX JHcugomHbIX. Ilepsvie xopdosvle. Pazsumue 600HbIX pacmenuii.

Paszsumue osrcusnu na 3emne 6 naneosouickyio apy. llosenenue u s6on10yus cyxonymuvix pacmenuil. Ilanopomnuku, cemennvle

NanopomHuKU, 20J10CeMeHHble pacmenus. BoznukHoseHue no360HOUHbIX: pblObl, 3eMHOB0OHbIE, NPECMBIKAIOUUECS.

Paszsumue osrcusnu na 3emne 6 Me3030ticKyro u KaliHo30UcKy1o spbl. Tlosenenue u pacnpocmparnenie noKpblmoceMeHHbIX pacmeHnutl. BosHuknosenue
nmuy u maexonumarowux. Ilosenenue u pazsumue npumamos. Ilossnenue uenogexa.

Jemoncmpayus. Penpooykyuu kapmun 3. Bypuana, ompasicarowux gpayny u (puopy pasiuuHulx op U nepuooos; cxemvl pa3eumus

yapcme HCUBOLL npupodbl; oKameHrenocmu, omnedamxKu pacmeﬂud 6 OpeeHux l’lOpO()ClX. Mooenu ckenemos uenogexa 1 n0360HOUHBIX HCUBOTNHDIX.
HNPEAMETHBIE PE3YJIbTATbBI OBYUEHUS

Yuau;uec;l OOIHCHBL 3HAMb !
" paszsumue HCUBOMHbBIX upacmeHuL? 6 pd3lu4Hble nepuodbl cyuiecmeosarnus 3emanu.
Yttau;uecg OO0IJICHbL ymenib.!

" nepeuuciims 8 XpOHOI02UUECKOM NOPAOKE IPbl 2EOXPOHONI02UYECKOU WKALbL,
" Xapakmepuzo8amv dMansl pa3euUmus HCUBo npupoosl,

" onucwvieamo paseumue JH#CU3HU Ha 3emne 6 pA3IUYHbLE DDbl.
Ocnognvie nonamus. J0H. Ipa. Ilepuoo.

Tema 1.17

T'HIIOTE3bI ITPOUCXOK/IEHUA YE/IOBEKA (1 u)

Aumponozenes u e2o ogudcywue cunvl. [lpedcmasnenus o npoucxoxcoeHuy yenoseKka 8 pazuvie nepuoobl UCMOPUU HAYKU.
MPEIMETHBIE PE3YJIbTATHI OBYYEHUS

YHGWMQCﬂ OO0NIJHCHBL 3HAMb !

" deuofcyu;ue CUJIbl AHmMponoceHesa.



Yuawueca donocnol ymemn:

" Xapaxkmepuzoeams pojb pa3iuldHblx qbakmopoe 6 CMAHO6J/IeHUU YeloeeKd.

Ocnognvie nonamus. Anmponoezenes. Jleudxcywue cunvl aumponozenesa.

Tema 1.18

HOJIOJKEHUHE YE/IOBEKA B CUCTEME JKHBOTHOI'O MHUPA (1 u)

IIpoucxooicoenue uenosexa. Mecmo uenogexa 6 scusoui npupooe. Cucmemamuuecxkoe nonodxicenue suoa Homo sapiens

6 cucmeme HCU60mHOco0 Mupa. HpH3HaKM u ceoﬁcmea uejloeeKkda, no3eojiArnuue omrecmu e2o K pasiudivim cucmemamudecKum cpynnam yapcnea

HCUBOMHDBIX.
HNPEAMETHBIE PE3YJIbTATbBI OBYUEHUS

Yuau;uec;l OOJIJNCHBL 3HAMb !

" cucmemamuyecKkoe nojodCeHue 4ei06eKd 8 cucmeme OpeanudecKko20 Mupa,

" 0COOEHHOCIU Yello8eKd KaK OU0I02UYecKo20 6Uod.
Yuawuecs oonocnvl ymemo:

" 8viasisIimb npusHaxKu cxoocmea u pasiudusa 6 CmpoeHuu u nogeoenuU HCUBOMHBIX U YeN08eK.

Ocnognvie nonamus. Xopoosvle. Muexonumarowue. Ilpumamol.

Pyoumenmoi. Amasuszmeoi.

Tema 1.19

IBOJIIOIUA YEJTOBEKA (1 u)

Cmaouu 360110yUU Yer08eKd: NpUMamsl — NPeoKU Yelo8eKd, asCmpalonumex, 4ei08ex yMenvlil, OpesHeliuull 4el08ex, OpesHULL Yellosek, nepavle

COBPEMEHHble JIF0OU.
NPEJMETHBIE PE3YJIbTATBI OBYUEHUS

yqau;uec;z OOJIDCHBL 3HAMb
" 3manvl CIMAHOBIEHUS Yel08eKa KAK OU0N02UYecK020 8UOd.
yqau;uec;z O00JIICHDL ymeniv.

* nepequcisims 8 XpoHOI02U4eCKOM NopsaoKe Imansl CMAHOBIeHUs. Yell08eKd KaK OUOI02u1ecKo20 8uod.

Ocnosgnvie nonamusa. /[puonumexu. Ascmpanonumexu. Apxaumponwi. [lareoanmponwvi. Heoanmponui.

Tema 1.20

YE/IOBEYECKHE PACHI (1 4)

Honynayuonnas cmpykmypa euoa Homo sapiens, uenoseueckue pacol, pacoobpaszosanue; eOuHCmeo npoucxoxcoenus pac. Ilpucnocobumenvnoe

SHAYEHUEe pacoevlx NPU3HAKOE. Buoosoe eouncmeo uenoseuecmsa.
HOPEAMETHBIE PE3YJIbTATbBI OBYUEHUS

yltau;uec;z O0JIDICHBL 3HAMD !
" onpe()eﬂeﬂue NOHAMUA «pacar,



" XapaxmepHbvle NPU3HAKU OOIbUUX PAC.
Yyawuecs oonscrnel ymemo:

* 000CHOBLIBANb BUO0B0E COUHCINBO YELOBEUECMEd.

Ocnosnvie nonamus. Paca. bonvwas paca. Manas paca. Hayus.
Mesxcnpeomemmnuie cea3u

Acmponomus. Opeanuzayus nianemusix cucmem. Conaneunas cucmema, ee cmpykmypa. Mecmo nnanemsr 3emns ¢ Conneunoii cucmeme.
Hcemopus. Kynemypa 3anaonou Esponvl konya XV — nepeoti nonosunst XVII 6. Kynemypa nepsozo nepuooa Hosoti ucmopuu.

Benuxue eceocpaghuneckue omxpvimus. Ixonomuueckas ceoepagus sapyoexcnwix cmpan. Hacenenue mupa. I'eoepagus nacenenus mupa.
Qusuueckas 2eozpagus. lcmopusi KOHmMUHeHmos.
METATIPEIMETHBIE PE3YJIbTATHI OBYUEHMWSI

Yuawuecs oonocnol ymems:
" UCNONIBL308aMb UHOYKMUBHDIL U 0e0YKMUBHBIU NOOX00bl NPU
U3Y4eHUU KPYNHBIX MAKCOHOB;

" 0000Wamov u deramov 6bl8OObL,
* pabomams ¢ OONOTHUMENbHLIMU UCTIOYHUKAMU UHDOpMayuu,

" npedcmasisms Mamepua, UCNOAb3YsL 603MONCHOCIU KOMNbIOMEPHBIX MEXHOL02UIL.
Pa3zoen 2

Jdkocucrema (12 y)

Tema 2.1

OPI'AHU3M H CPEJIA. DKOJIOTHYECKHE ®AKTOPKI (1/2 u)

Opeanuszm u cpeda. @axmopwl cpedsvl ooumanus. Knaccugpurayus sxonocuveckux pakmopos. Bauanue pakmopog cpeovt Ha opeanusm. Ilpedenvl
guiHocausoCcmuU. 30Ha onmumyma, 30na yenemenus. Oepanuyusarowutl pakmop. 3axon munumyma Jlubuxa. dxonocuueckas Huwa.

Jemoncmpayus. Haensaonvie mamepuanvl, demoncmpupyrowjue é1uanue axmopos cpeovl Ha OP2aHU3sM.
NPEJMETHBIE PE3YJIbTATbHI OBYYEHMUSI

Yuawuecs oondxcnvl 3nams:

* onpeodeneHus NOHAMUL «IKOJIO2USLY, «CPeOa OOUMAHUAY, «OSPAHUYUBAIOWUL YPaKMOpPy,
* npeomem u 3a0a4u IKOI02UU KAK HAYKU;

* 3aKOH MuHumyma Jlubuxa;

" KIAcCUpUKayuro dKOI02U4ecKux ¢paxmopos.
Yuawuecs oondxcnel ymemo:

" Kaaccuuyuposams IKoN02UYECKUE YaKmopbl.



Ocnognvie nonamus. Ixonozus. Ikocucmema. Cpeda ooumanus. Ixonocuveckuti paxmop. Ilpedenvt svinociusocmu. Oepanuyusarowuii paxmop.
Tema 2.2

ABUOTHYECKHE ®AKTOPbBI CPE/IBI (1 u)

Dakmopwl cpedvl 0OUMAaHUs U NPUCNOCOONEHUS K HUM JHCUBLIX OP2AHU3MO8. Abuomuueckue gpaxmopwl cpedsi. Ponb memnepamypobl, 0c8eujeHHOCm,
BNAINCHOCMU U OPY2UX PAKMOPOE 8 HCUZHEOESIMENbHOCU COOOUeCME U OP2AHUZMOB.

MPEMETHBIE PE3YJIbTATHI OBYYEHUS
Yuawuecs donocnol snamo:
" gadcheliuue abuomuyeckue paxmopul;

" gnuAHUE ADUOMUYECKUX qbaxmopoe HA Op2aHu3sm,

" adanmauuu Op2aAHUIMOB KpdS’]lullHOl/vl UHMEHCUBHOCMU AOUOMUYECKUX d)akmopoe.
Yuau;uec;l OO0IJICHDL ymenib.!

" Xapakmepu3osambv GIUSIHUE abuomuyeckux qbakmopog HA opeaHu3m,
" onucwieambo npucnoco@zeHuﬂ Op2aHuU3IMOo6 KpClS’JZZ/V—lHOZZ UHMEHCUBHOCIU AOUOTMUYECKUX (pdk‘l’)’lOpO@ cpedbl,'

* NpUBOOUMb npuMepvl A0anMayuu Op2aHU3Mo8 K pasiuyHol UHMEHCUBHOCMU aDUOMUYeCKUx (paxkmopos.

Ocnoenvie nonamus. Abuomuuecxkue qbaKmopbl. Abanmauuu. @0m0nepu00u3ﬂ4. buonocuueckue pummbl.
Tema 2.3

BUHOTHYECKHE ®AKTOPbI

CPE/JIBI (1 u)

Buomuueckue ghakmopul cpedvi. Popmul 3aumoomuouieHull Mexcoy opeanusmamu. I1osumuenvie omnouleHuss — CUMOUO3: MYMYAIUsM, KOOnepayus,
KOMMeHcanusm. Anmubuomuueckue OMHOWEHUA: XUWHUYECMB0, Napa3umusm, KOHKypernyus. Heiimpanbnvlie omuouenus — Heumpaniusm.

Aemoncmpayus. [Ipumepol cumbuosa npedcmagumereti pasiuiHblX Yapcme Heuou NpUpoobl.
NPEJMETHBIE PE3YJIbTATbHI OBYYEHMUSI

Vuawuecs dondicnvl 3namo:
" onpeoeneHue NOHAMUS «Ouomudeckue Gaxkmopuvl cpeoviy,

" popmbl 83aUMOOMHOUEHUTI MEHCOY OP2AHUSMAMU.
Yuawuecsa oondcnel ymemo:

" Kaaccuguyuposamv hopmsi 63aUMOOMHOUEHU MENHCOY OPSAHUSMAMU
* Xapakxmepuzoeambv paziudnble CUMOUOMUYeCcKUe U AaHMUOUomuyeckue 3aumMoOmHOULeHUsI OP2AHUMO8;

" NpUBOOUMb NPUMEPLL CUMOUO3A U AHMUOUO3A.
Ocnosnvie nonamus. buomuueckue ghakmoput. Ilapazumuszm. Xuwnuuecmeo. Konxypenyusa. Cumobuos.



Tema 2.4
CTPYKTYPA DKOCHCTEM (1 u)
Ecmecmeennvie 00061/(/;667’1’1661 IHCUBBIX OPSAHU3MOS. BM02€OI4€HO3bl. Komnonernmui 6u02€014€H0306.’ npodyueHmbz, KOHCYMEHNbL, pedyueHmbz.

buoyenosvi: sudosoe pasnoobpasue, niomnocms nonyaiayut, buomacca.
MPEMETHBIE PE3YJIbTATBI OBYYEHUSI

YMau;uec;l O0JIDICHBL 3HAMD !

" onpedefzeHuﬂ NOHSIMUU «IKocucmemay, ((6MOL;€H03)), ((6u02€014€H03)),’
" cmpyKkmypy U KOMHOHEHMbl 9KOCUCHEMbL U 51402601/;€H03a,'

" d)yHle;uu KOMNOHEHMOB S3Kocucmemabl.
anwuec;z OO0HCHDL ymems.

* paznuuams npooyyeHnmsl, KOHCYMEHmMbl U PeOYYeHmbl,

" onuceleamsb 3K0J102UYECKUE CUCMEMDL, 61/{0146H03bl u 61/l02€01/;€H03bl.

Ocnoenvie nonamus. Ikocucmema. buoyenos. buoceoyernos. HpodyueHmbl. KOHcyMeHmbl. PedyueHmbl.
Tema 2.5
ITUIIIEBBIE CBA3H. KPYTI'OBOPOT BEIIIECTB H IIOTOK SJHEPI'HU B D9dKOCHCTEMAX (14)

Lenu u cemu numanus. Tpoguyeckue yposnu. Ixonocuueckue nupamuobl: yuceiu, buomaccwl, snepauu. Kpyzoeopom eewjecms u snepeuu 6
9KOCUCMEMAX.
Aemoncmpayus. Cxembl, ULIIOCMpupyioujue nuujesvie Yyenu u cemu, 9K0J102udecKue NUpamuobl U Kpy208opom 6eujecma 1 Nomokx dHepeuu 8

9Kocucmemax.
NPEJMETHBIE PE3YJIbTATBI OBYUEHUS

Yuawuecs oondrcnvl 3namn:
" onpeodeneHus NOHAMUN «NUWEBAsl Yenby, «NUUEeBdsl CembY,
«mpoghuueckuil ypogenvy,

" KIaccugurayuro NUWesslx yenell.
Yyawuecs oonocnvl ymems:

" cocmaensimb npocmeﬁmue nuujeesvie yenu,

" onucwvlieamsv OUOIOUYECKUL Kpyzcoeopom seujecme.

Ocnosnvie nonamus. [uwesas yeno. I[uwesas cemo. Tpoghuuecxuii ypogens. Kpyeosopom éewjecme u nomox sHepeuu 8 3K0CUCmemMax.
Tema 2.6

IIPHYHHBI YCTOHYHUBOCTH H CMEHBI 9dKOCUHCTEM (14

Hszmenenue 00061(4861’1’16. Cmena sxocucmen. ﬂunamuttecxoe paesHoesecue.

Ikckypcuu



Ecmecmeennsvie (npupoousie) skocucmemol (nec, iye, 6000em u m. 0.) c8oeti MecmHoCmu.
MPEJMETHBIE PE3YJIbTATBI OBYYEHUSI

y’lall/;I/leCfl O0JIDICHBL 3HAMD !
" NpuvUHbL ycmoﬁtmeocmu U CMEHbl SKocUucmem.
y’lall/;I/leCfl O00JIICHDL ymenib.

" npugodumb npumepsl camopecyiiayuu, CMenbl IKOCUCNEM.

Ocnoenvie nonamusa. Cmena sxocucmem. Ycemotiuusocms sxocucmem. Juuamuueckoe pasHosecue.
Tema 2.7

BJIMAHHE YEJIOBEKA HA 9KOCHCTEMMDI (1 u)

Oxonocuueckue HAapyweHus. AZpOL;eHOfi’bl.
IKeKypcuu

Uckyccmeennvie skocucmemsl (napk, ckeep, cao, noae u m. 0.) C80el MeCmHOCHU.
MPEJMETHBIE PE3YJIbTATbI OBYUYEHUSI

anwuec;z OO0NIIICHBL 3HAMb !

" onpedeﬂeﬂue NOHAMUS «ACPOUEHO3»,

" ocobernnocmu CyulecmeoeaHtus acpoyeHosoes.
Yuau;uec;l OO0IJICHDI ymenib.!

* NPUBOOUMb NPUMEPLI ACPOYEHO308.

Ocnoemnvle nonamus. AzpoueHOS’.
Tema 2.8

BHOC®EPA — I'JIOBAJIbHAA 9KOCHCTEMA (1 u)

buocghepa — sicusasn obonouxa nianemor. Cmpykmypa ouocgepoi. Komnonenmuol 6uocghepul: stcusoe geujecmaeo, U080l coCmas, pazHooopasue u
8K1A0 8 buomaccy, buokocHoe u Kochoe seujecmao ouocghepwvi (B. U. Beprnaockuii). Kpyeosopom eewecme 6 npupooe. I panuyvl buocgepuoi.
Aemoncmpayus. Cxembl, ULTIOCMpUpyiowjue Cmpykmypy u epanuyvl ouocgepboi.

NPEJMETHBIE PE3YJIBTATBI OBYUEHUS
Vuawuecs O0JIICHbL 3HAMDb !

* onpedeneHue noHamus «ouocgepay,;
" CMPYKMYpy U KOMHOHeHMbl buocghepol,

" epanuywl buocghepul.
Vuawuecs oondicnor ymems:

" NPUBOOUMb NPUMEDPLI PA3TUYHBIX 8eujecms Ouocgepbvl (U020, KOCHO20, DUOKOCHO20, ODUO2EHHO20),



" xapaxmepuzosame ouomaccy 3emuu, OUOI02UUECKYI0 NPOOYKMUBHOCD.

Ocnosnvie nonamus. buocgepa. Kusoe sewyecmso. Kocroe eewyecmeo. buoxocrnoe sewyecmeo. buocennoe sewecmeo.
Tema 2.9

POJIb ZKHUBbBIX OPI'AHU3MOB B BUOC®EPE (1 u)

Ponb arcusozo sewgecmea 6 ouocepe. Kpyeosopom 800wt u yenepooa 6 buocgepe.
MPEJIMETHBIE PE3YJIbTATBI OB YYEHUS

anwuem OO0NIIICHBL 3HAMb !

" KOMNOHEHmbl HCUBO2O 8eujecmea u e2o qbyHKuuu.
Yuau;uec;l OO0IJICHbL ymeniv.!

" onucweleambsv poJib HCUBO20 BeuLecmea 6MOC¢€pbl,’

" onuceleamv OUOIO2UYECKULL KPY20BOPOM BEUyeCms.

Ocnosnvie nonamus. Kpyzosopom sewecms.

Tema 2.10

BbUOC®EPA H YEJIOBEK (1 u)

IIpamoe u koceenHoe nusHue yenoseka Ha buocgepy.

IIpupoonvie pecypcwvl u ux ucnonwv3osanue. AHmponozennvie )akmopvi 8030elticmaus Ha OUOYeHO3bl (POJIb Yel08eKa 8 NPUPOOe), NOCIeOCmEus

xosaticmeennot desmenvhocmu yenrosexa. Hoocghepa.
HNPEAMETHBIE PE3YJIbTATbBI OBYUEHUS

Yuau;uec;l OOIHCHBL 3HAMb !

* aHmponozeHHvle pakxmopul,

* xapaxkmep 8030elicmausl yeno8eka Ha ouocgepy.
Vuawuecs oondcnvl ymems:

" npumensams Ha npaKkmuxe C6e0eHUsI O BOZMONCHBIX NOCACOCMBUSIX GIIUSIHUSL XO3AUCMBEHHOU 0esimelbHOCMU Ye/l08eKd Ha

ouocgepy.

Ocnosgnvie nonamus. Anmponozenuvie ghaxmopwi. Hoocghepa.

Tema 2.11

OCHOBHBIE 3KOJIOTHYECKHUE I1POBJIEMbI

COBPEMEHHOCTH (1 u)

Anmponoeennoe nusnue na ammocghepy u cuopocghepy. Ipo3us nouswl. Ilpupoomnvie pecypcvl u ux Ucnoab308aHuUe.
JlabopamopHnusile u npakmuyeckue padomut

Ananusz u OYEHKA nocaeoCcmeull 0essmenbHOCmU 4el106eKa 8 IKOCUCTNEMAX.

HOPEAMETHBIE PE3YJIbTATbBI OBYUEHUS

Yuawuecs oondicnol 3nams:



" Xapaxkmep 8030elcmaus Yei08exa Ha ammocgepy u euopocgepy;
" UCMOYHUKU 3A2PAZHEHUS amMOocgepbl U cuopocgepul;

* Heucuepnaemvie U uciepnaembvie npupooHsle pecypcoi.
Yyawuecs oonscrnel ymemo:

" OYeHUBAMb NEPCNEeKMuUBbL GIUAHUL XO3AUCMBEHHOU 0esmelbHOCU Yelo8eKka Ha buocgepy u npocHO3Upo8amy NOC1e0CMEUs
XO3AUCMBEHHOU 0esIMENbHOCMU Yel08eKa.
Ocnosnvie nonamus. 3azpsazueHue ammocgepol u cuopocghepwvi. Iposus nous. Kucromuwvie 0oocou. Ilapruxossiii 3¢pghexm. Ixonocuneckas
kamacmpodha.
Tema 2.12
IIYTH PEIHIIEHUA SKOJIOTHYECKUX IIPOBJIEM (1 u)
IIpobnemvl payuoHanbHO2O NPUPOOONONLIOBANUS, OXPAHBL NPUPOODL: 3AWUMA OM 3A2PA3HEHUL, COXPAHEHUe IMATOHO8
U NAMAMHUKO8 NPUPOObL, 0becneyerue NpUpoOHbIMU pecypcamu Hacenenus nianemol. OCHOBbl PAYUOHATILHO20 NPUPOOONOIb30BAHUSL.
Jemoncmpayus. Kapmui 3anoeeonvix meppumopuii Haweti cmpambi.
Jlabopamopnvle u npakmuueckue padomol
Ananuz u oyenka 2106a1bHbIX IKOJLOSULECKUX NPOOIieM U nymell UX peuleHus..

HNPEAMETHBIE PE3YJIbTATbBI OBYUEHUS
yqau;uec;z OO0JIJICHBL 3HAMb !

* cnocoobbl U Memoobl OXPaubl NPUPOOLL;
" CMbICI COXPAHEHUsL BUO0BO20 PAZHOO0OPA3USL,
" OCHOBbI PAYUOHATLHO20 NPUPOOONONb308AHUS,

" 3617’108607—11/!1('1/1, 3AKA3HUKU, HAYUOHAJIbHblE NAPKU, Kpacnyio KHUZcYy.
Yttau;uecg OO0IJICHbL ymenib.!

" NPUMEHAMb HA NPAKMUKE C8E0EHUs O 2100ANbHBIX IKOJI02UYECKUX NPOOIEMAX U NYMAX UX PeUleHUs.

Ocnosnvie nonamus. Oxpana npupoovl. Payuonanvroe npupooononvsosanue. 3anoeeonux. 3axaznux. Hayuonanvuwiti napk. Kpacnas knuea.
Mesxcnpeomemmuuwie ceasu

Heopeanuueckas xumust. Kuciopoo, cepa, azom, gpocgop, yenepoo, ux xumuueckue ceoticmea. Oxpana npupoosl om 8030elcmaust 0mxo008 XuUMu4eckux
npouU3800Cma.

Qusuueckas 2eoepagpus. Knumam 3emnu, kiumamuyeckasn 30Hanviocmo. Quzuxa. [lonamue o 003e uznyuenus u 6uoiocudeckol 3auume.
METAIIPEMETHBIE PE3YJIbTATHI OBYUYEHMSI

YHGWMQCﬂ OO0IJHCHDL ymenib.!



* pabomamb ¢ yUeOHUKOM, COCMABIAMb KOHCHEeKm napazpaga,
* pazpabamviéams NIAHKOHCNEKM membl, UCNOIb3YS pA3HblEe UCIOYHUKU UHGDOpMayuU;

" 20MOBUMb yCmHble CO0OUeHUs U pedhepambl HA 3A0AHHYI0 MeM);

" noib308amvbCs NOUCKOBbIMU CUCMEMAMU HHmepHema.
JIMYHOCTHBIE PE3YJIbTATBI OBYUYEHUS

* [Iposisnenue wyecmea poccutickou epaicOancKol UOeHMUYHOCMU, NAmpuomuzma, ioosu u yeasxcernus k Omeuecmsy, uyecmea
2opoocmu 3a ceoto Poouny;

" omeemcmeernHoe omHoulerue Ky'{€6€, 20MOBHOCb U CNOCOOHOCMb K CClM006pa306aHMIO,'

* popmuposanue momusayuu K 00y4eHuro u NO3HAHUI, OCO3HAHHOMY 8blOOpY 6YyOyujell npogeccuu,
" CNOCOOHOCMb CMPOUMb UHOUBUOYATLHYIO 00PA308AMENbHYIO

Mpaekmopuro;

* dhopmuposanue yenocmHo20 ecmecmeeHHOHAYYHO20 MUPOBO33PEHUSL

* cobnodenue npasuil NO8eOeHuUs 8 NPUpPooe,
" YMeHue peanu308bléams meopemuieckKue No3HaA s Ha NPaKkmuKe,
" CNOCOOHOCMb NPU3HABAMb COOCMEEHHbIE OUWUOKU U UCNPAGISAMb UX,

" YMeHUe apeyMeHmupoB8aHHo u 000CHOBAHHO OMCMAUBANMb CEOHO

MOYKY 3DeHUsL;

" KpUmu4Hoe OMmHoOuleHue K COOCMEEHHbIM NOCMYNKAM, 0CO3HAHUE OMBEMCMEEHHOCMU 34 UX PE3YIbIMambl;
" yeasicumenvHoe u 00OPONCeNIaAMenbHOe OMHOUEHUE K OPYUM

JH00SIM,

" YMeHue Cyuams u CIbluams Opyeux, 6ecmu OUCKYCCUlo, ONepuposams haxmamu.
PesepBHOe Bpemsi — 24.



IoypouHo-TeMaTHYeCKoOE IJIAHUPOBAHME.
buogorus. 10 kaacc (35 yacon, 1 yac B Hee110)

Ne Komuuecte | Bun Jlara Jara
n/n 0 YacoB Ha | 3aHATUI wianupy | ¢aktuue
U3y4eHue (Teoperuuec emast cKas
Paspnensbl, TeMBl YPOKOB KaX 101 KO€ Bug u popma yueOHOM nesTenbHOCTH
TEMBI, WIH
pazznena. MIPAKTHUYECK
oe)
1 Beenenune 1 gac T IToBTOPSIFOT CUCTEMY KUBBIX OPraHU3MOB,
XapaKTepHU3yIOT HapCcTBa )KUBOM MPUPOIBI
Y HayKH, U3y4alollye OTAeIbHbIE 1apCTBa,
OTIPEJIEIISIIOT MPAKTHYECKOe 3HaYeHUE OMOJIOTHU B COBPEMEHHOM
MHpe
Paznen 1. Buogorusi kak Hayka. MeToabl HAYYHOro mo3Hanus (34.)
2 Kparkas ncropus XapakTepu3yroT OMOJIOTHIO KaK HayKy, €€
pa3sBUTHS OMOJIOTHH 1 T MECTO U POJIb CPEU IPYTHX €CTECTBEHHO-HAYYHBIX JUCIHILIVH,
CHUCTEMATU3HPYIOT Pa3/eibl
OMOJIOTUH B 3aBUCMOCTHU OT OOBEKTOB MCCIIEJOBAHUS U
HCCIIETyEeMbIX IIPOSBICHNUN )KU3HH,
BBISIBJISIIOT POJIb OTAENIBHBIX YUEHBIX B Pa3BUTHU OMOJIOTHH,
OTIPEIETISIOT 3TAIBl Pa3BUTHS
OMOJIOTHH KaK HAYKH
3 CylmIHOCTb KM3HM 1 1 T OnpenensroT MOHATHE KU3HBY, XapaKTEPHU3YIOT CBOWCTBA )KHUBOTO
CBOIICTBA KUBOI0O Y OCHOBHBIE TIPOSIBJICHUSA
YKU3HH, YIaTCsl OTIIMYaTh JKHBOE OT HEXHBOTO
4 YpoBun 1 T JlatoT onpenenieHne ypoBHEl OpraHu3anun
OpraHu3anuu YKUBOTO, OTIPEAETISIOT HEPAPXUI0 YPOBHEN

JKUBOW MaTepHu.
MeToabl 0MOJIOTHH

OpraHM3aLMY U MPOSIBIICHUS KU3HH Ha

KaXJIOM YPOBHE KaK IpEeAMET U3yUeHHs

Onostoruy. 3HaKOMATCS ¢ METOJJaMH NTO3HAHUSI
YKUBOW TTPHUPOJIBI, BBIJIENSS TP 3TOM OOIICHAYYHBIE U
CIEIMAIIbHBIE METOABI NCCIIEIOBaHMS,
XapaKTEepU3YIOT KaXKABIA METOJ UCCIICOBAHNUS

B HCTOPHUYECKOM ACIIEKTE

Pazgen 2. Knerka (11 4)




HcTopust ndyyeHus1 KIeTKH.
Knaerounasi Teopust

3HAKOMSITCS C HCTOPUEH U3YICHHS KIECTKH
Y CO3/IaHUEM KJIETOUYHOU TEOPHH, XapaKTEPU3YIOT OCHOBHBIE
TOJIOXKEHUS KJIETOYHON TeOpHH

6 XHMMHYEeCKHUH COCTaB KJIETKH. OnpenendroT eAMHCTBO 3JIEMEHTHOTO COCTaBa
KaK OJTHO U3 CBOMCTB KMBOT'0O, PaCIpEeIsIOT
XUMHUYECKHE 3JIEMEHTSHI 110 TPYIIaM B 3aBUCUMOCTH OT
KOJMUYECTBEHHOI'O IPEACTaBUTENBCTBA B OPraHU3ME,
XapaKTepU3YIOT POJIb OTAEIbHBIX IEMEHTOB.
7 Heopranuueckue BemecTsa XapakTepu3yIoT pOJIb BOJBI 1 MIHEPAIbHBIX
KJIETKH. COJIEH B KIIETKE
8 Opraanyeckue BelecTBa. JlaroT omnpeesieHre u MPUBOIAT KIIACCU(PUKAITUIO OPTaHUIECKIX
OO0mas xapakTepuCcTHKA. BEIIECTB, KIIACCH(PUIMPYIOT JIUIUABI, TPUBOIAT UX XUMHUYECKUE
Jlnnuasl. O0COOCHHOCTH U OIIPENEISIFOT OMOJIOTHIECKYIO POJIb
JIUITA OB
9 Opraanyeckue BemecTsa. OnpenensoT yrieBos! Kak KJIacC OpraHMYeCKUX COeTMHEHUH,
Yraesoanl. beaku. KJIacCU(UIHUPYIOT YTIEBOIBI 110 CTPOCHHUIO, BELSICHSIIOT
OMOJIOTUECKYIO
POJIb YIIIEBOIOB, XapaKTEPHU3YIOT OEIKH C
XUMHYECKON M OMOJIOTHUYECKON TOUEK 3PSHHSI
10 Opraanyeckue BelecTBa. JlaroT onpenenieHre HyKJIEMHOBBIX KUCIIOT KaK
HyxiienHOBBIE€ KHCJIOTHI. XUMHYECKHAX COETMHEHUIN U HOCUTENeH
HACJIe/ICTBEHHON MH(OPMALINH, ONIPE/IENISIOT
O0COOCHHOCTH CTPOCHHS HYKJIEMHOBBIX KHCIIOT,
UX KJacCU(UKAIMIO U OMOJIOTUIECKYIO POIIh
11 JyKkapuoTH4YecKas KJeTKa. [IpuBosAT OOIIMIA TUIAH CTPOCHUS IyKAPUOTHUECKON KIIETKH, JAf0T
Hutonaazma. Opranouasl. ornpeeicHHsI OPTaHOUIOB U BKJIFOYCHUHN, KITaCCUPUITUPYIOT
JL.p.Nel IIpuroroBienue u OpPTaHOWIBI B 3aBHCHMOCTH OT OCOOEHHOCTEH
onucaHue MMUKPONpenapaTos WX CTPOEHUS U OMPEACIISAIOT POJIb KaXX/I0T0 OPTaHOH/IA B KIIETKE
KJIETOK pPacTeHMii.
12 Kaerounoe ssgpo. XpoMocoMBI. Jarot onpeneneHue siupa Kak crocoda XpaHeHUs HaClleICTBEHHOM
nHGOPMALIMU U XPOMOCOM, XapaKTepU3yIOT KOMIIOHEHTHI siipa U
X QYHKINUN
13 IIpoxkapuoTnyeckas KieTka. JlaroT omnpeienieHne mMpoKapruoT U ONPEENSIIOT
JL.P.Ne2 M3ydyeHue KJIeTOK O0COOEHHOCTH UX CTPOCHHS
0aKTepHuii HA TOTOBBIX
MHKponpenaparax.
14 Peanuzanus Hac/ieCTBEHHOM OnpeaensroT reHeTHISCKUI KO U XapaKTepU3yIOT er0 CBOKCTBA,
uHGopMaLNHU B KJIETKe. OIHCHIBAIOT 3TAIbl Pealn3aliy HACICICTBCHHON HH(popManuu B
KJIETKE, Y4aTcsl pelaTh 3aJa4u 10 MOJICKYJISIpHON OHOJIOTHH
15 Hexnerounas ¢opma xKU3HH: XapakTepu3yoT BUPYCHI KaK HEKIETOYHYIO




BHPYChI.

(hopMy KU3HHU, ONIPEENIIOT 0COOCHHOCTH
CTPOCHUSI U )KU3HEICATEIILHOCTH BUPYCOB;
OIMCHIBAIOT YKU3HCHHBIN IMKI BUPYCa HMMYHOJIe(HIIMTA YeTIOBEKa

Paszgen 3. OPTAHU3M 19 gyacos

16

Oprannsm —einHOe 1es10e.
MHoroo0pa3ue OpraHu3MoB.

XapakTepusyloT OpraHu3M Kak OJUH

13 YPOBHEU Opranusaiiuu >kMBoro,
KJIACCU(UITUPYIOT OPTraHU3MbI 110 KOJIMYECTBY
KJICTOK U CTEIICHU CBSI3M MEXKY HUMH

17

O0meH BeliecTB 1
npeBpalleHne YHepruu.
JHepreTru4eckuii o0MeH.

XapakTepusyroT 0OMEH BEILECTB KaK OJTHO

13 CBOMCTB JKUBOIO, onpeaessitoT poiab ATD

B OpTaHU3Me, 3alMChIBAI0T OCHOBHOE YHEPreTHYECKOE ypaBHEHHE,
OIIMCBIBAIOT 3TAllbl FHEPTETHUECKOr0 OOMeHa

18

IInacTuyeckuii oOMeH.
dortocunres

XapakTepusyroT IIACTHICCKUI 0OMEH Kak

9Tar o0IIero ooMeHa BEHIeCTB, KIacCUPUIUPYIOT OPraHU3MBbI TI0
THIIaM IIMTaHUs, OIIMCHIBAIOT

(doTocuHTE3 MO (ha3aM, BISBIISS MPOIECCHI,

MPOTEKAIOIIME Ha KKIOH (a3e, ONpeessoT

OuosIorHYecKoe 3HaueHUe (POTOCHHTE3a

19

Jlesienne kiaeTku. MuTo3.

XapakTepu3yroT POCT U Pa3BUTHE KaK NPOSBICHUE KU3HH,
KJIacCU(UIMPYIOT TUIIBI

KJIETOYHOTO AEJICHUS, ONPENEIISAIOT )KU3HEHHBIH [IUKJI KIETKU U
MHUTOTHYECKHH LIUKII,

OTIMCBIBAIOT 3Talbl MUTOTHYECKOTO LIUKJIA,

BBISIBJISIIOT 3HAUEHHE MUTO3a

20

PazmHoxeHue: Oecrosioe u
moJI0BO€.

OnpeaensoT pa3MHOXKEHUE KaK CBOHCTBO

KHBOI'O, BBIACIAOT CHOCO6BI paSMHO)I(eHI/IH

nu XapaKTepI/ISYIOT Ka)KIIBIfI N3 HUX, BBISIBIIAIOT
0COOEHHOCTH M 3HAYE€HHE OECIIONIOrO U ITOJIOBOI0 CII0cO00B
pPa3MHOKEHHUS

21

Oo0pa3oBaHue NOJOBBIX KJIETOK.
Meiios.

XapaKTCpI/ISyIOT ITIOJIOBBIC KJIICTKH, BBISABJISASA

0COOEHHOCTH UX CTPOCHU, U Mei03 KaK croco0

KJIICTOYHOI'O ACJIICHHA, OIIMCBIBAIOT MeH03 1o

CTagusM, BBIABIIAOT MCCTO Melio3a B IpoeCCC raMeTorcHe3a

22

OHJIOZ[OTBOpeHI/Ie.

JlaroT onpeneneHne OrI0A0TBOPEHUS, KIACCUPHUIUPYIOT
YKUBOTHBIX TI0 CIIOC00aM OIJIOJOTBOPEHNS, OMUCHIBAIOT MIPOIIECC
JIBOMHOTO OIJIOJIOTBOPEHHUS y LIBETKOBBIX PACTEHU,

BBISIBJIIIOT OHMOJIOIHYECKOE 3HAYEHUE OIIOJOTBOPEHNUS

23

HNupuBuayanbHoe pa3BuTHE
OPraHU3MOB.

I[aIOT OIMpCACICHUC OHTOTCHE3a, OMPCACIAIOT
€T 0 3TAaIlbl U OIMMUCBHIBAIOT IMPOIECCHI, MPOUCXOAAIINC HA KaXKAOM
oTalne




24

OHTOreHe3 4yejoBeKa.
PenpoaykruBHOe 310poBbe.

XapaKTepI/BYIOT 0COOCHHOCTH 3TAIlOB OHTOrEeHE3a YCJIOBCKA,
OIMTUCBIBAIOT ITPOLICCCHI,

MIPOUCXOOANINE HAa KAXIOM OTalI€, BbIABIIAIOT

BJIIMAHUEC HUKOTHHA, aJIKOI'OJIA 1 HAPKOTUYCCKUX BCUICCTB HA
Pa3BUTHUC YCTIOBCKA

25 I'eneTnka — Hayka o OnpenensdroT reHeTUKY Kak OJUH U3 pa3JesioB
3aKOHOMEPHOCTSX OMOJIOTUH, BBISBIISIFOT POJIb TEHETUKU B
HACJIe/ICTBEHHOCTH H pa3BUTHU OMOJIOTHH, XapaKTEePU3YIOT HACICICTBEHHOCTh U
u3MeHunBocTu. I'. Mengeap — HW3MEHUYHBOCTh KaK CBOMCTBA
OCHOBOIIOJIOKHUK I'€HETHKH . KHBOT'0, BEISICHSAIOT pojib MeHiens B pa3BUTHH
TCHETHKH
26 3aKkoHOMepHOCTH XapakTepu3yoT 0COOEHHOCTH MOHOTHOPHIHOTO CKPEIIMBAHMS,
HacJIeJ0BAHUS. MEPBBII U BTOPOU 3aKOHBI
MoHornopuaHoe cKpeluBaHue. MeHpens, 3aKOH YHCTOThI FAMET, y4aTcst
JL.P.Ne3 Pemrenue 3axa4 Ha pemiaTh 3aJauu Ha MEPBBIN U BTOPOIl 3aKOHBI
MOHOTHOPHAHOE CKpeliBaHue. Mengens
27 3aK0HOMEPHOCTH XapakTepusyroT TpeTuil 3akodH MeHnzens, natoT
HacJenoBaHus. J{urnopuanoe oTpesieNIeHHe aHATU3UPYIOIIEr0 CKPEeIIUBAHUS
ckpemuBanue. JI.P.Ne4d Y OTIPENIEIISIIOT €ro 3HaYeHHe, ydarcs pemaTh
Pemenne 3axay Ha 3aJa4u Ha AUTHOPUAHOE CKPELIMBaHUE
JUTHOPUIHOE CKpellBaHKeE.
28 XpomocomMHasi Teopus XapakTepusyroT MOJOKEHUS XPOMOCOMHOM
HacjeacTBeHHOCTH. JI.P.NeS TEOPHUH HACIIEACTBEHHOCTH U Y4YaTCs PELIaTh
Pemenne 3axa4 Ha cuenJieHHoOe 3aJauy Ha CLICIUICHHOE HACJIe0BaHHE
HacJe/I0BaHHe IPU3HAKOB.
29 CoBpeMeHHBbIE MPEACTABJICHAS JlatoT onpeneneHue MOHATHS «T€HOM, 3HAKOMATCS C TUIIAMHU
0 reHe M reHoMe. B3aMMOJCHMCTBYS T€HOB B T€HOTHUIIE
30 I'eneruka nosa.JI.P.Ne6 JaroT onpenenexue mnosia, 3HaKOMSTCS C
Pemenne 3a1a4 Ha cuenJieHHOe XPOMOCOMHBIM OIPEJIEIEHUEM T10J1a, XapaKTEPU3YIOT ayTOCOMBI U
¢ M0JIOM HaCJIeAOBAHHE I0JIOBBIE XPOMOCOMBI,
NPHU3HAKOB. reTepOraMeTHBIN 1 TOMOTaMETHBIH 1OoJI,
ydaTcs pelaTh 3aJa4n Ha CLEIUIEHHOE
C TOJIOM HacJIeJOBaHUE
31 HN3MeHYMBOCTD: Jarot omnpejienieHre N3MEHYHBOCTH, KIIACCH(DUIIPYIOT BHIIBI
HacJe/ICTBeHHAA U M3MEHYMBOCTH | BBISBIISIIOT MX
HeHacjencrseHHas. JI.P.Ne7 0COOEHHOCTH
HN3yuenue moaupukanuoOHHOM
HU3MEHYHUBOCTH Ha IIpUMepe
pacTeHuii.
32 I'eHeTnka W 310pOBbe YeJI0BEKA. 3HaKOMSITCS C HACJIEICTBEHHBIMU 3a00JICBAaHUSMH YeJIOBEKA U




METOAaMH MX MPO(IIIAKTHKH

33 Cesexnus: 0CHOBHbIE METOAbI U OnpenensroT CENeKIHI0 KaK HaYKY, BEISBISIIOT COPTAa, IIOPOIBI H
JOCTHKEHHS. ITaMMa, 3HAKOMATCS
C LICHTPAMHU MPOUCXOKICHUS KYIbTYPHBIX
pactrenuii u poapsto H. M. BaBunosa B pa3BuTuun
TE€HETHUKU U CEJIEKIINH, ONUCHIBAIOT OCHOBHBIE
METOJIbI CENEKLINU
€€ 3HaYeHUE ISl YEeJIOBEKA, AA0T ONPEAEICHUS
34 BuorexHo/10rusi: JOCTUKEHUSI U JaroT onpenenenne OMOTEXHOIOTHH, 3HAKOMSITCS C €€ pa3JeiaMu
NepCcrneKTUBbI Pa3BUTHS. 1 OCHOBHBIMHU HAIIPABJICHUSIMU €€ Pa3BUTHS, a TAKXKE C
STHUYECKUMH aCTIeKTaAMH Pa3BUTHSA OMOTEXHOJIOTHU
35 PezepBHoe Bpems (1 uac)

IHoypouyHo-TeMaTHYeCKOe IUIAHMPOBAHME.




buogorus. 11 kiaacc (34 yaca, 1 yac B HeeJ110)

Ne Komuuecte | Bun Jlara Jara
n/n 0 4acoB Ha | 3aHATUI wianupy | daktuue
U3ydeHHe (Teopetnuec emast cKas
Paspnensbl, TeMBl YPOKOB KaX 101 KO€ Bug u popma yueOHOM nesTenbHOCTH
TEMBI, 501041
paszena. HpaKTUYIECK
oe)
Pazgea 1. Bua (214)
1 PaszBurtHe 0MOJIOrUU B 1 T JlatoT onpe/iesieHue KITFOUEBbIM MOHITHSIM.
0AAPBHHCKHIT IIEPHO. Ha3piBatoT y4eHBIX U UX BKJIAJ] B Pa3BUTHE OMOIOTUYECKO HAYKH
Padorer K. Iummest OOBACHAIOT POJTh OMOJOTHH B (DOPMHUPOBAHUN HAYIHOTO
MHPOBO33PEHHS
2 JBoIOIHOHHAsA Teopus K. 1 T OOBACHSIOT €IUHCTBO KUBOUM U HEXKUBOU MPUPOIBI
b. Jlamapka
3 Mpeanocouiku paspurusa Y. | 1 T OOBACHAIOT poib OMOJIOTHH B (POPMUPOBAHUN HAYYHOTO
JdapBuHa MHPOBO33PEHUSA
4 JBoIOIHOHHAsA Teopus Y. 1 T OOBACHSIOT BKJIAJ] 3BOJIFOLIMOHHON T€OpUH B (POPMHUPOBAHNE
JdapBuHa COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa
S Bua. Kpurepuu u crpykrypa |1 T CocTaBisIOT XapaKTEepPUCTUKY BUIOB C UCIIOIb30BAaHUEM
JI.P.Nel U3yuenne OCHOBHBIX KpUTEPHUEB
U3MEHYUBOCTH U KPUTEPUEB
BH/1a, ONIMCAHUE BU/IOB 110
MOP(}OJIOrHYeCKOMY
KPHUTEpPHUIO.
6 Monyasiuus — crpykrypuass | 1 T Haxonsat nadopmariuio o nomynisiuy B pa3inuHbIX
eAMHHUIIA BUAA. HMCTOYHHUKAX U KDUTUYECKH €€ OLIEHUBAIOT
7 Monyasiuus — crpykrypuas | 1 T Haxonsat nadopmariuio o nomynisiuy B pa3inuHbIX
eAMHULA IBOJTIOIUU WCTOYHUKAX U KPUTUUECKH €€ OLICHUBAIOT
8 1 TI OOBACHAIOT IPUYUHBI U3MEHEHHSI BUJIOB, BBISIBIISIOT

DaKkTOpPbI IBOJIIOIHH.
JL.P.Ne2 U3yuenue
U3MEHYMBOCTH Yy 0co0eil

W3MEHUYUBOCTH Y 0co0el OJTHOTO BUAA




O0/IHOT'0 BH/IA.

9 EctecTBennblii 0oT60p — CpaBHMBAIOT ACWCTBUE IBMXKYILETO U CTAOMITM3HPYIOLIETO
rJIaBHasi ABHKYIIasl CHJIA 0TOOpa U JIeJat0T BBIBOJIbI HA OCHOBE CPABHEHUS
IBOJIIOLMHU

10 Ajpantanus OpraHusMa K OOBACHSIOT B3aUMOCBSI3U OPraHU3MOB U OKPYXKaroIIei
YCI0BHSIM OOMTAHMA KAK Cpelbl, MEXaHU3M BO3HUKHOBEHHUS IPUCIIOCOOIEHU,
pe3yJabTar aeicTBus OTHOCHUTEIbHBIN XapaKTep MpUCIocoOIeHn
eCTeCTBEHHOro oTdopa.

11 Bunoo0pa3zoBanue kak OnuceIBalOT MEXaHU3M OCHOBHBIX ITyTel BUA000pa30BaHuUs
pe3yJIbTaT 3BOJIIOLMH.

12 Coxpanenne MHOroo0pa3us AHaNM3UPYIOT U OLEHUBAIOT MOCIEACTBUA JEATEIbHOCTH
BH/I0B KaK OCHOBA 4eJIoBEKa B OKPYXKarollel cpesie, IPOrHO3UPYIOT Pe3yJIbTaThl
YCTOHYHBOIO Pa3BUTHS M3MEHEeHUH B Orocepe B CBSI3U C U3MEHEHUSIMHU
ouocdepnl. O6ropazHooOpaszus

13 Joka3aTresbcTBa IBOJIOLMHU [TpuBOIAT HOKA3aTENBCTBA BOJIIOLUN HA OCHOBaHUH
OPraHu4ecKoro Mupa KOMIUIEKCHOTO HCIIOJIB30BAHUS BCEX IPYII T0KA3aTEIbCTB

14 Pa3BuTHne npeacraB/jieHui o XapakTepusyroT pojib KCIIEPUMEHTA B pa3pelieHnn
NPOUCXOKICHUHU KU3HHU HA Hay4YHBIX IPOTUBOPEUMI
3emure

15 CoBpemMeHHbIE AHanu3upyioT u olileHuBaroT padotsl C. Munepa u A. 1.

npeacTaBJIeHHs O OnapuHa 1o pa3pemieHnto MpooIeMbl IPOUCX0XKICHHUS
BO3HMKHOBCHHMH KU3HH JKU3HU
16 Pa3BurTne xu3Hu Ha 3emiie YcTaHaBIMBalOT B3aUMOCBSI3b 3aKOHOMEPHOCTEN pa3BUTHUS
OpPraHUYECKOTr0 MUpa Ha 3eMJIe C T€0JOTHYEeCKUMH U
KJIIMMaTHYECKUMH (PaKTopamMu
17 Pa3BurTne xu3Hu Ha 3emuie VYcTaHaBnMBalOT B3aUMOCBSI3b 3aKOHOMEPHOCTEH pa3BUTHUS
OpPraHMYECKOTr0 MUpa Ha 3eMJIE€ C T€OJIOTMUYECKUMH U
KJIIMMaTHYECKUMH (PaKkTopamMu

18 I'unote3bl NpoucxoxkKaeHUA Haxondar u cucteMatu3upyroT HHQOPMAIHIO U3 pa3HbIX

yeJioBeKa MCTOYHUKOB 10 MpoOiieMe MPOUCXO0KACHUS YeIOBEKa

19 IHos10:xeHMeE YeJIOBEKA B OO60CHOBBIBAIOT U JOKA3bIBAIOT , YTO YEJIOBEK




CHCTEME ’)KHBOTHOI'O MHpa

6I/IOCOHI/IELTIBHO€ CYHICCTBO

20 DBOJIONHS YeI0BEKA. 1 T XapakTepu3yroT 0COOCHHOCTH IPEACTaBUTENEH KaxI0M
CTa/IMY HBOJIIOIIMU YeJIOBEKa
21 Yesi0BeYECKHE PACHI. 1 T OOGBACHSIOT M JIOKA3bIBAIOT MEXAHU3MbI (POPMUPOBAHUS
PacoBBIX MPU3HAKOB
Paznes 2. IKOCUCTEMA 124yacoB
22 Opranusm u cpeaa. 1 T [TporHO3upYIOT pe3ynbTaThl U3MEHEHHS IEHCTBUS (PaKTOPOB
IKoJIorn4ecKue GaxkTopbl
23 Abuoruyeckue GakTopbl 1 T OOBSICHSIOT B3aUMOCBSI3b OPraHU3MOB M OKPYXKAIOIIEei
cpensbl cpeJibl
24 buornueckne pakTopsbl 1 T OOBACHAIOT MEXaHU3M BJIHSHHS B3aUMOOTHOILICHUN MEXTY
cpeasbl OpraHu3Mamu
25 CTpyKTypa 3K0ocucTeM 1 T HaspiBaroT u xapakTepusyloT KOMIIOHEHTHI
IIPOCTPAHCTBEHHOW M DKOJIOTUYECKON CTPYKTYPBI
26 IInmeBbie cBA3M. 1 T CocCTaBIgIOT CXEMBI MIepelavuy BEIIECTBA U SHEPTUH (1ienen
Kpyrosopor Bemecrs u MATaHUA ), UCTIONIB3YIOT TpaBmwiio 10% mms pacuera
JHEPIHHU B IKOCHCTEMAaxX NoTpeOHOCTH OpraHu3Ma B BEIleCTBE
27 Mpuunnbl yeroiiuusocru | 1 T OnucCHIBaIOT 3TAIBl CMEHBI 3KOCUCTEM, BBISBIISIIOT U3MEHEHUS
CMEHBbI IKOCUCTEM HKOCHCTEM, PEIIAIOT MPOCTENIINE IKOJIOTUYECKUE 3a1a4U
28 Bausinue yesioBeka Ha 1 T CpaBHHUBAIOT 3KOCUCTEMBI U arpOIKOCUCTEMBI CBOEH
IKOCUCTEMBbI MECTHOCTH, IPOTHO3UPYIOT PE3YyIbTaThl IKOJIOTUYECKUX
JIkckypens. MckyccTBeHHbIE HAPYIICHUI 10 33/IaHHBIM ITapaMeTpam
IKOCHCTEMBI CBOECH
MECTHOCTH.
29 buocdepa — rnodaabHas 1 T XapakTepu3yloT )KUBOE, OMOKOCHOE U KOCHOE BEIECTRBO,
IKOCHCTEMA pacripenienenue Onomaccsl Ha 3emiie
30 Poub xuBbIX opranusmos | 1 T [TporHo3upyroT NoCieNCTBUA I Halllel MIaHeThl
onocdepe HapyLIEHHsI KPyTOBOPOTA BELIECTB
31 buocdepa u yesnosek. 1 T BBIACHSIOT OCIIEICTBUS XO3SIICTBEHHOM IESITEIBHOCTU
4eJI0BEKA.
32 OcHoBHbIE JKOJIOTHYeckne | 1 I XapakTepu3yroT OCHOBHBIE 3KOJIOTHYECKHE MPOOIIEMBI.




npoodJeMbl COBPEMEHHOCTH.
I1/p Ne3 Anayin3 u olleHKa

NOCJIe/ICTBUI 1eTeJIbHOCTH
4yeJIOBEKA B IKOCHCTEMAX.

33

IIyTu pemenust
IKOJIOTH4YeCKUX MpoolJieM.
I1/p Ned Ananu3 v oneHka

r100271bHBIX IKOJIOTHYEeCKUX
npoodJieM U myTe ux
pelIeHusl.

TII

[IpennaratoT myTH pemieHus KOJIOTHYECKUX MPOOIeM.

34

Peseps

35

Pe3eps




MNepeuyeHb yyebHO-MmeTOAMUYECKOrO 0becneyeHus

Cusornasos B.U. bronorua: Obuiaa 6uonorna 10 knacc. ba3osbit yposeHb: yuebHuK/ B.1. Cusornasos, U.b. AradpoHosa, E.T. 3axaposa. -M.: poda 2020. -254 c.

Cusornasos B.U. buonorua: Obuwasa 6uonorua 11 knacc. ba3osbint yposeHb: yuebHuk/ B.1. Cusornasos, U.b. AradoHosa, E.T. 3axaposa. -M.: lpoda 2021. -254 c.

Pabouas nporpamma K amHum YMK B.U. Cusornasosa no 6uonorun 10-11 knaccel asTopos: W.b.ArapoHoBsa, B./N. Cusornasosa. 2019r.,

MHTEPHET-PECYPCbI
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. NoabopKa MHTepHET-MaTepunanos Aaa yuntenei 6MoN0rMmM No pasHbiM BUONOIMYECKUM AUCLUMANHAM.

http://charles-darvin.narod.ru/ dnekTpoHHble Bepcum npousseaeHunin Y.JapsuHa.

http://www.|I-micro.ru/index.php?kabinet=3. HpopmaLma O WKOoAbHOM 060PYyA0BaAHUM.

http://www.ceti.ur.ru CaiT LieHTpa 3Kos0rmyeckoro obyueHusa n nHGopmaLmu.
http://school-collection.edu.ru EgnHas Konnekuma umdbposbix 06pasoBaTe/ibHbIX PECypCcoB.
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