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IHosicHuTEeNLHAA 3aANIUCKA

PaGouas nporpamma no 6moJiornu s 10 kiacca
cpeaHero o0mero oopa3oBaHus

Ilean un 3agaum:

B paboueii mporpamme HaluM OTPaXEHUE LENH U 33/1a4H U3y4eHHUs OMOJIOTHH Ha YPOBHE CPEIHET0
ob1mrero o0pa3oBaHUs, M3JIOKEHHBIC B IMOSICHUTENBHOW 3amucke K [IpuMepHO# mporpamme 1mo OHMOIOTHH
(0a30BbIil YpOBEHB).

Lesanro 6a30BOTO Kypca SBISETCS:
e Co3gaHue y IIKOJBHUKOB IMPEICTABICHHUS O OMOJOTHHM KaK O BIIOJHE CIIOKUBIIEMCS KOMILIEKCE
HAYYHBIX TUCIMIUIMH, KaX/1asi U3 KOTOPHIX HE TOJBKO pemIaeT coOCTBEHHBIE crienn(uIeckue mpoodiemsl,
HO BHOCWJIA M BHOCHUT BKJIQJl B CO3JJaHHE C€JMHOI0 HAay4HOTO 3/JaHUsl OMOJOTHH, CKPEIUIEHHOTO PSIOM
YCTOSIBIIUXCSI TPHHLIUATIOB.
e O3HaKOMIJICHHE yYallUXCS C OCHOBAMH OHMOJIOTMYECKON TEPMHHOJIOTUH, CUCTEMATHKH, BEIyIIUMHU
OMOJIOTMYECKUMH HIKOJAMHU U TEYEHUSIMH, 00yueHHEe CBOOOIHOMY BIIAICHUIO «OMOJIOTHYECKUM SI3BIKOM)
u crieniduike "OMOJIOTHYECKOTO MBINIICHU ", pab0oTe B HAyYHBIX OMOIMOTEeKaX.
e JleMOHCTpalMI0 HEOOXOIUMOCTH OOpalIeHHs K CMEXHBIM IUCIHUILIMHAM, YTO TO3BOJHMT OCO3HAThH
TECHEWIINE CBs3M OHOJIOTMH C JPYTMMH OOJIACTSIMH HAyKH, MOJYYUTh HABBIKM MBIIUICHUS B
MOTPAHUYHBIX 00JIACTSIX 3HAHH.

bazoBoe Owmomornyeckoe oOpa3oBaHME JODKHO  OOECIIEYUTHh  BBITYCKHHUKAM  BBICOKYIO
OMOJIOTUYECKYIO, B TOM YHCJIE, IKOJIOTHIECKYIO M TPUPOJO0XPAHUTENEHYIO TPAMOTHOCTb.

3agauu:
® OCBOCHHME 3HAaHHWH OO0 OCHOBHBIX OHMOJIOTMYECKHX TEOPHUSAX, HMICAX WM NPUHIHIAX, SBISIOIINXCS
COCTaBHOMI 4acThl0 COBPEMEHHON €CTECTBEHHOHAYUYHON KapTHHBI MUpPa; O METO/Iax OMOJOTrMYECKUX HayK
(UMTONOTUM, TEHETUKH, CEJNeKIUH, OUOTEXHOJIOTUH, 3KOJOIMH); O CTPOEHUH, MHOrooOpasuu u
0co0eHHOCTSIX OHMocucTeM (KJIeTKa, OpraHu3M, MOy, BUJ, OnoreoneHo3, Ouochepa); BIIAIOIINXCS
OMOJIOTMYECKUX OTKPBITHAX U COBPEMEHHBIX MCCIIEI0OBAHUAX B OMOJIOrMUECKON HayKe;
® OBJAJICHUE YMEHUSIMM XapaKTepU30BaTh COBPEMEHHbIE HAYYHbBIE OTKPBITHS B 00JacTh OHOJIOTUY;
YCTaHABIIMBATh CBS3b MEXAY pa3BUTHEM OMOJIOTMM U COLUAIbHO-ITUUYECKMMHM, 3KOJIOTHUYECKUMU
npobjJeMaMy 4eJI0BEYECTBA; CAMOCTOSATENIBHO MPOBOAUTH OMOJIOIHYECKHE MCCIIe0OBaHus (HAOII0eHNE,
U3MEpEHUE, DSKCIEPHUMEHT, MOJIEIMPOBAaHUE) WU TIPaMOTHO O(OPMIIATH TOIYYEHHbIE pE3YyJbTaThl;
aHAJM3UpPOBaTh M HCIOJB30BaTh OHOJOTMYECKYI0 HH(GOpPMAIMIO; TOJb30BAaThCS OHUOIOTHYECKOM
TEPMUHOJIOTUEN U CUMBOJIMKOM;
®  pa3BHUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpolecce
U3ydyeHUs: TpoOJeM COBPEMEHHOM OHMOJOrMYecKoM HayKH; MPOBEIEHUS HKCHEPUMEHTATIbHBIX
UCCIIEIOBaHUM, pelieHns OHOJIOTMYECKUX 3a/ady, MOJEIUPOBAHUA OHOJIOTUYECKUX OOBEKTOB U
IIPOLIECCOB;
e BOCHNUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH II03HAHUS 3aKOHOMEPHOCTEW IKUBOM TPUPOBI,
HEOO0XO0AUMOCTH OEpeXHOT0 OTHOIIEHHS K HeH, COONIONEHUS STHUECKUX HOPM HpU TPOBEICHUU
OMOJIOTrMYECKHUX UCCIIEI0BAHNM;
®  UCNOJNb30BaHUE TNPUOOPETEHHbIX 3HAHUM M yMEHHMH B IOBCEJHEBHOM JKM3HM JUIl OLIEHKU
MOCTIEJICTBUM CBOEH JEsITEeIbHOCTH MO OTHOILEHHIO K OKPYXKAaoILIeH cpene, COOCTBEHHOMY 3/10POBBIO;
BbIPAaOOTKM HAaBBIKOB 3KOJIOTMYECKOM KYNbTYpbl; OOOCHOBAHMS U COONIOACHUS Mep MpOo(UIaKTUKU
3aboneBanuit u BUY-undexuuu.

HopMmaTuBHBIE JIOKYMEHTbI H_METOIMYECKHE PEKOMEHIANMH, HA OCHOBAaHWUU KOTOPHIX pa3zpaboTaHa
pabouas mporpamma;

o @enepanbHbIi KOMIIOHEHT TOCYJapCTBEHHOIO CTaHJIapTa IO OHOJOTWH, YTBEPXkKAEH MPUKA30M
Muno6pazoBanus Poccun ot 5.03.2004 1. Ne 1089.

e buonorus. Paboune mporpammer. 10-11 kmaccer: y4e0. mocobue myis oOmieoOpa3oBar. YUpEKISHUN:
6azoBerit ypoBenb / .M. JIpimmiuii, O.B. Cabnuna. — M.: [Ipocsenienne, 2018

e yueOHoro riana ['BOY COIL Ne535 Kanununckoro paiiona Cankr-IlerepOypra va 2021/2022 yu. rog



JlanHas pabouasi mporpaMma COCTaBJcHa Ha OCHOBe PDeiepaibHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO
CTaHJapTa CpeaHEro o0Iero oopa3oBaHusl, MPUMEPHON MPOTPAMMBI 1O OHOJIOTHH K yueOHuKY /st 10-11
KJ1accoB o0mieodpazoBarenbHbIX yupexxaeHuit / .M. [JIpimimmn, O.B. Cabnuna. — M.: [Ipocsemenue, 2018,
TpeOOBaHUH K YPOBHIO MOJTOTOBKH BBITYCKHHKOB 10 Omosiornu. Ha n3ydeHue Kypca OMOJIOTHH BBIIEICHO
68 gacos, B ToMm uncie B 10 kiacce — 34 vac (1 gac B Hepenio), B 11 kiacce — 34 yac (1 uyac B Heaelo).

OCHOBY CTPYKTYPHPOBAHHUs COACPIKaHUSI Kypca OMOJIOTUH B CTapIICH IIKOJIE COCTABIISIIOT BEIYIIHE
CUCTEeMOOOPa3yIOIINe UIEH — OTIIMYUTEIbHBIC OCOOCHHOCTH KUBOU MPUPOJIBI, €€ YPOBHEBAS OpraHU3alUs U
ABOJIIOIMS, B COOTBETCTBUU C KOTOPBIMH BBIICIICHBI COJIEP)KATEIbHBIC JIMHUK Kypca: OMOJIOTHS KaK HayKa;
METO/Ibl HAYYHOTO MMO3HAHUS, KJIETKA; OPTaHU3M; BUJ; IKOCUCTEMBI.

CucremooOpasyromye BeIylde WACH: pPa3HOYPOBHEBAsh OpraHM3alvs JKWU3HH, HBOIIOIUS,
B3aMMOCBSI3b B OHOJIOTHUECKHX CHCTEMax IO3BOJISIOT 0O0ECHEUnTh ILEIOCTHOCTh YYEOHOTO IpenMeTa.
[TomHOTA W CHUCTEMHOCTh 3HAHWH, W3JIOKCHHBIX B COACPIKATEIBHBIX JIMHUAX, MX CBA3b C JAPYTHMH
00pa3oBaTeNbHBIMH 00JIACTSIMU MO3BOJISIOT YCIIEITHO PElIaTh 3a7a4i 00IIeTo CPpeHEr0 00pa3oBaHusl.

[lpy w3ydeHMM [JaHHOTO Kypca ydYalludecs IOJNIy4aloT OOIUe MPEACTaBICHHS O CTPYKTYpe
OMOJIOTMYeCKON HayKu, € HCTOPUM M METOJaX HCCIICOBAHMS, HPABCTBEHHBIX HOPMAaxX M TMPUHIUIIAX
oTHOmeHUss K mnpupoae. CmemeHuss 00 YPOBHIX OpraHW3allMd >KU3HU, SBOJIIONUU 000OIIAIOTCS,
YIIyOISIFOTCS ¥ pacIUpstoTCs. [Ipu 3TOM yUUTHIBAIOTCS BO3PACTHBIE OCOOCHHOCTH yJaIlUXCsl.

YyeOHo-MeToaAnYeCKNii KOMILJICKT, MCII0JL3VEMBIH ISl PeaJTU3ali Padoyeid mMporpaMmMbl

Yueonuk: benses JI.K., Aemvmmn .M., Ky3nenosa JI.H. u np. / ITox pen. bensesa 1.K., dpivmuma .M.
buonorus. 10 knacc (6a3oBslii ypoBeHs) — M.: [Ipocsemenue, 2019 (OI'OC)

OcHOBHbIE W JIOMOJHUTENbHbIE HWH(GOPMAIMOHHBIE HUCTOYHUKH, PEKOMEHAYEMbIe YydYalluMCci H
HCIOJIb3YEMbIE YUUTENEM (CalThl, KOMIIbIOTEPHBIE IPOTrPAMMBI U T.II.)

1. Kosnoga T.A., Kyumenko B.C. buosorus B tabnuuax 6-11 knaccel. CripaBounoe noco6ue. - M.: Jlpoda, 2002;
2. baryes A.C, I'ynenkoBa M.A., EneneBckuit A.I'. buonorusi. bonplioll copaBOYHUK [JIsl IIKOJBbHHUKOB U
MOCTYMAKIHKX B By3bl. - M.: llpoda, 2004;

3. bonroBa U.B. C6opuuk 3anau no OOmiei 61Moa0ruu s MOCTyNaromux B By3bl. - M.: «Onukc 21 Bex» «Mup
u obpazoBanue», 2005;

4. MennaukoB b.M. buonorus: ¢bopMbl U YpOBHHU JKHU3HH: TTocoOue i ydamuxcst / .M. MenaHukos. - 2-¢ u3.,
nepepad. - M.: [Ipocsemienue, 2006r.

WuTepHeT — pecypcesl IJIs YIUTEIS:

MULTIMEDIA — noanep:xka npeamera: 1 C o6pazosanue. buonorust 10-11 k.

Cetb TBOpUeckux yuutesneit. CooOecTBO yuuTene Ononoruu

buonorus.py http://www.biology.ru/

denepanbHbI HHCTUTYT Niegarornyeckuit n3mepenunit http://old.fipi.ru/

http://edu.ru/ — dbenepanbHbIii mopTan — Poccuiickoe oOpa3oBaHue, €HHOE OKHO TOCTYTA K

o0pa30BaTeNbHbIM peECypcam.

5. http://festival.1september.ru/ — caiit ®ectuBanp negaroruueckux uaen «OTKPBITHIA YPOK»
n3narenbekoro foma «llepBoe ceHTsIOps», OTKPBITBIN NeAarorndeckuii opym.

6. http://www.drofa.ru/for-users/teacher/help/pasechnik/

APwnh e

MecTO M PoJib YY€0HOI0 KYypca B YYEOHOM ILJIaHEe 00pPa30BaTEIbLHOI0 VUPEKICHUS

I/I3y‘{CHI/IC Kypca ((O6H.[aﬁ OHOJIOTHS» OCHOBBIBACTCS HAa 3HAHUAX, TOJYYCHHBIX YyYalllUMUCA IIpU
HN3YyUYCHUU OHOJIOrHYSCKUX JUCHHUIINIMH B MJIaJIIMUX KJIaccaX, a TaKXE HpI/I06peTeHHBIX Ha ypOKax XHMHH,
(bI/ISI/IKI/I, HUCcTopuu, (I)HSHHCCKOﬁ 1 PKOHOMHYECKOM reorpa(bm/l. Cam OpeaAMCT SBJISICTCA 0a30BBIM AJIg pssaa
CIiIeuaJIbHbIX JUCIIHUITIINH.

B 10 xmacce O606H_[3.IOTCSI SHAHUA O KJIICTOYHOM YPOBHC KM3HU, BUIAX KJICTOK U HCKJIICTOYHBIX (I)OpM
KHU3HH, PACHIUPAIOTCA MNPEACTABJICHUA O CaMOBOCIIPOU3BCIACHUC OPraHU3MOB, T'CHCTHYCCKHUX 3aKOHax
HaCJICACTBECHHOCTH MW HN3MCHYHMBOCTH, O MHOFOO6pa3I/II/I nmopoa, cCoproB W MTaMMOB OpraHU3MoOB,
IMMOJIYYCHHBIX YCJIOBEKOM B CCJICKIIUH.


http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/
http://festival.1september.ru/
http://www.drofa.ru/for-users/teacher/help/pasechnik/

Kypc 6uonoruu Ha crynenu cpeanero (moHoro) oduiero oopa3oBaHus HapaBieH Ha (OPMHUPOBAHUE
Yy ydaluxcsl UEJOCTHOM CHUCTEMbI 3HAHHWM O JKMBOW MPUPONE, €€ CUCTEMHOW OpraHU3alliyd W SBOJIOIUH,
MO3TOMY NpOrpaMMa BKJIIOYAET CBEACHHS 00 OOIMX OMOJIOrMYECKHX 3aKOHOMEPHOCTSX, MPOSBISIOMINXCS
Ha pa3HbIX YPOBHSAX OpraHu3anuu KUBOW mnpupoisl. OCHOBY o0TOOpa COIEp)KaHUS COCTaBIISIET
3HAHUELIEHTPUUYECKUIN MOJXO0M, B COOTBETCTBUM C KOTOPBIM YyYalllUecs JOJKHbI OCBOUTh 3HAHUS U YMEHMUS,
COCTaBJISIIOUINE JOCTAaTOYHYIO0 0asy uid mpojaosnkeHus: oOpa3zoBanus B BY3e, obecnieunBaromye KyibTypy
MOBEJCHHS B IPUPO/JIE, IPOBEACHUSI U OPOPMIICHHSI OMOJIOTMYECKUX MCCIIeIOBAHUM.

HNudopmanus 0 KoanyecTe y4eOHbIX YaCOB
@enepanbHblii 0a3uCHBIN y4eOHBIN mIaH Uit oOpa3oBaTeNbHBIX yupexnaeHuil Poccuiickoit denepanmn
oTBOIUT 34 4daca-1 yac B HeAeIO.
KonndyectBO KOHTPOJNBHBIX M JIAOOPAaTOPHBIX pabOT OCTaBIeHO O€3 HM3MEHEHUS B COOTBETCTBUHU C
MPUMEPHOUN M aBTOPCKOU MPOrpaMMOH.
[Tporpamma paccuntana Ha 34 yaca B roa, 1 yac B Hezenmo (110 yueOHOMY ILIaHY).

IlnaunpyeMblid VYPOBEHb NOATOTOBKH VIANINXCSH

Yuenuk na 6azosom yposne nayuumecesa:

* pacKpbIBaTh Ha MpPUMEpax posib OMOJOTHH B (HOPMHUPOBAHHHM COBPEMEHHOH Hay4yHOU KapTUHBI MUpPA U B
MPAKTUYECKOU JIEATETLHOCTH JIIO/ICH;

* TIOHMMATh U OIMKCHIBATh B3aUMOCBSI3b MEX/ly €CTECTBEHHBIMHU U MAaTEMaTUYECKUMU HAyKaMH;

* TOHUMAaTh CMBICI, pa3jinyaTh MW ONHUCHIBATh CHCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATrarolIUMU
OMOJIOTMYECKUMHU MOHATHIMU: KJIeTKa, OpraHu3M, BUJ, dIKocucTeMa, buocdepa;

* TIPOBOJUTH IKCIEPUMEHTHI 10 U3yYCHUIO OMOIOTHYECKUX OOBEKTOB U SBICHHM, OOBSCHATH PE3yIbTaThI
AKCIIEPUMEHTOB, aHAIM3UPOBATh UX, POPMYIUPOBATH BHIBO/IBI;

* (GopMyIUPOBATh THUIIOTE3bI HA OCHOBAHWU IMPEIOKEHHOW OMOJIOrHYecKol MH(pOpMaMu U MpeaiaraTh
BapHaHTHI POBEPKU TUIIOTE3;

* CpaBHUBATh OWOJIOTHYECKHME OOBEKTHI MEXAY COOOW MO 3aJaHHBIM KPUTEPHUSAM, JEJaTh BBIBOIALI U
YMO3aKJIIOUEHHUsI HA OCHOBE CPABHEHUS;

* 00OCHOBBIBaTh CIMHCTBO )KHBOW U HEKHBOW MPUPOJIBI, B3AUMOCBSI3H OPTaHU3MOB U OKPYKAFOIIIEH CpPeIbl
Ha OCHOBE OMOJIOTMYECKUX TEOPHUIA;

* pacrmo3HaBaTh KJIETKHU (MPOKAPUOT W IYKAPUOT, PACTCHHUH W >KUBOTHBIX) MO OMHMCAHHIO, YCTAHABINBATH
CBSI3b CTPOCHUSA U (YHKIMII KOMIIOHEHTOB KIIETKU;

* YCTAaHABJIMBATh CBS3b CTPOCHUS M (DYHKIMI OCHOBHBIX OHOJIOTHYECKHX MAaKpOMOJIEKYJ, WX POJib B
mpoleccax KIeTOYHOTO MeTaboIn3Ma;

* 000CHOBBIBATh B3aWMOCBSI3b IUIACTUYECKOTO M DHEPreTUYECKOro OOMEHOB, MPOMCXOISAIIMX B KIETKax
KUBBIX OPTAaHU3MOB;

* pacrno3HaBaTh MOMYJAIHNIO U OMOJOTUYECKHUIN BUJI 10 OCHOBHBIM KPUTEPHSIM;

* ONHUCHIBaTh ()EHOTUT MHOTOKJIETOUHBIX PACTEHUH, )KUBOTHBIX U TPUOOB;

* 0OBSICHATH MHOTOOOpa3re OPraHu3MOB, TPUMEHSISI HIBOTIOIIMOHHYIO TEOPHUIO;

* OOBACHATH MPUYHHBI HACTIEACTBEHHBIX 3a00JI€BaHUN;

* BBUIBIIATH H3MEHYMBOCTH Yy OPraHW3MOB; CpaBHUBATh HACICACTBEHHYI0O U HEHACJIEICTBEHHYIO
M3MEHYUBOCT;

* BBUIBIATH Mopdomoruueckne, (U3HOIOTHUUECKHE, TMOBEACHUYECKHE aJanTallud OpPraHU3MOB K cpele
OOUTaHUS U IEHCTBUIO IKOJIOTUYECKUX (PAKTOPOB;

* COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB M DHEPTUU B SKOCUCTEME (IIENTU TUTAHUsA);

* TPUBOJUTH JOKA3aTEIbCTBA HEOOXOAMMOCTH COXpaHEHHsI OMOpa3HOOO0pa3usl sl YCTOMYUBOTO Pa3BUTHS
Y OXpaHbl OKPYKAOIIEH CPEBI;

* OIIGHUBATH JOCTOBEPHOCTh OMOIOTHYECKOU MH(OPMALIUU, TOTYYEHHON U3 Pa3HBIX HCTOYHHUKOB;

* TIPEACTABISITH OMOJOTUYECKYI0 HH(POPMAIIMIO B BUJE TEKCTa, TAaOMUIBI, TpaduKa, 1MarpaMMbl U JIeJIaTh
BBIBOJIbl HA OCHOBaHUU NPE/ICTABIICHHBIX IaHHbIX;

* OIICHWUBATH POJIb JIOCTHKCHUN TCHETHKH, CEJICKIIUHU, OMOTEXHOJOTHU B TMPAKTHUYECKOW NEATEIbHOCTH
YEJIOBEKa;

* OOBSCHATHL HETaTUBHOE BIUSHHUE BEIIECTB (QJIKOTONS, HHUKOTHHA, HAPKOTHYECKUX CPEICTB) Ha
3apObIILIEBOE PA3BUTHE YEIOBEKA.

Yuenux na 6azosom yposne nonyuum 603.mM03CHOCHb HAVYUMbCA .




JaBaTh HayyHOE OOBSCHEHHE OMONOTHMYecKUM (akTam, Mpoleccam, SBICHUSM, 3aKOHOMEPHOCTSM,
WCIIONB3Ysl OMOJIOTHYECKHE Teopuu (KJICTOYHYIO, SBOJIIOIMOHHYIO), YY€HHE O Ouocdepe, 3aKOHBI
HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHUNBOCTH;

XapaKTepu30BaTh COBPEMEHHbIC HAMpaBICHUS B Pa3BUTUHU OHOJOTHH; OIMHUCHIBATH WX BO3MOXHOE
MCTOJIb30BAaHUE B MPAKTHYECKON JEATEIbHOCTH,;

CpPaBHUBATH CIIOCOOBI JACICHHS KIETKUA (MUTO3 U MEH03);

pemaTh 3a7auu Ha noctpoenue (parmenta Bropoil nenu AHK no npeanoxxeHHOMY (parMeHTy MEepBOid,
MPHK 1o yuactky JIHK;

peraTh 33/1a4M Ha ONpeIeTIeHNEe KOINYECTBA XPOMOCOM B COMAaTHUECKUX M TOJIOBBIX KIETKaX, a TAKKE B
KJIETKax Iepej HadalloM JieleHus (Meio3a MM MHUTO3a) M 10 €ro OKOHYAaHWHU (711 MHOTOKJIETOYHBIX
OpPraHHU3MOB);

pelaTh reHeTHYeCKHUe 3a/1ayl Ha MOHOTHMOPHAHOE CKPEIIUBAHHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO
CKpEUIMBAHUSA, TPUMEHSS 3aKOHBI HACIEICTBEHHOCTH W HUCIOJB3Yys OMOJIOTHYECKYI0 TEPMHHOJIOTHUIO U
CUMBOJIUKY;

YCTaHABJIMBAThH THIT HACIEOBAHUS M XapaKTep MPOSBICHHS MPU3HAKA 110 33JaHHOM CXeMe POJOCIOBHOM,
MIPUMEHSISI 3aKOHBI HACIIEJICTBEHHOCTH;

OLIEHUBATh PE3yJIbTATHI B3aMMOACHCTBHS YEIOBEKA M OKPYXKAIOIIEH Cpeibl, IPOrHO3UPOBATh BO3MOXKHBIE
MOCIICACTBHS JACATEIbHOCTH 4YeJIOBEKa JUIsl CYIIECTBOBAHUS OTAENBHBIX OHOJOTHYECKHX OOBEKTOB U
LEJIBIX TPUPOIHBIX COOOIIECTB.

JIMYHOCTHBIMM pesyJabTaTaMu O6y‘IeHI/I${ OMOJIOrUHU B CpeﬂHeﬁ MIKOJIC ABJIAKOTCA:

peanu3anys ATUYECKUX YCTAaHOBOK 10 OTHOIIECHHIO K OMOJIOTHYECKUM OTKPBITHSAM, UCCIICAOBAHUAM U UX
pe3yibTaTaMm;

IIPU3HAHKS BBICOKOW LIEHHOCTH JKM3HM BO BCEX €€ NPOSBICHHUSX, 310POBbS CBOETO M APYIMX JIIOJEH,
peanu3aly yCTaHOBOK 3/J0POBOT0 00pa3a jKU3HU;

c(OPMHPOBAHHOCTH TO3HABATEIFHBIX MOTHBOB, HAIIPABJICHHBIX HA TOJIYYEHHUE HOBOTO 3HAHUS B 001aCTH
Ouosioruu B CBA3M C Oyayliedl JesTeNbHOCTbIO MM OBITOBBIMH INpOOJIEMaMH, CBSI3aHHBIMH C
COXpaHEHHEM COOCTBEHHOT'O 3/10pPOBbS M SKOJIOTHMYECKOH 6€30I1aCHOCTBIO.

MeTaIIpeI[METHbIMI/I pesyjbTaTaMu O6y‘IeHI/I${ OHOJIOTUHU B cpez[Heﬁ IIKOJIC ABJISAIOTCA:

OBJIaJICHHE COCTABJISIOLIMMU UCCIIEI0BATENbCKON U MPOEKTHOM JIEATENbHOCTH, BKIIIOUasi YMEHUS BUJIETh
npobieMy, CTaBUThb  BOIPOCHI,  BBIIBUraTh  TUIOTE3bl, JlaBaThb  OINpPEJEIECHUS  IOHATHUSM,
KJIacCU(UIUPOBaTh, HAONIOAATh, NPOBOAUTH OJKCHEPUMEHTHI, JeNaTh BBIBOABI M 3aKIIOYECHMUS,
CTPYKTYpUPOBATh MaTepua, 00bsICHUTh, I0Ka3bIBaTh, 3alIUILATh CBOU UJIEH;

yMeHHE paboTaTh C pa3HbIMH HCTOYHHKAMHU OHOJOrMYeCKON HMH(OpMALMU: HAXOIUT OHOJIOTHYECKYIO
MH(OPMALIMIO B PA3IMYHBIX HCTOYHHUKAX, AaHAJIU3UPOBATh U OLIEHUBATh HH(POPMALINIO, TPe0OPa30BHIBATH
nH(pOpMaLNIO U3 OAHON (GOPMBI B IPYTYIO;

CIIOCOOHOCTh BBIOMpATh IIEJIEBbIE M CMBICIOBbIE YCTAHOBKM B CBOMX JEHCTBHAX M MOCTYIKax IO
OTHOIIEHHUIO K JKUBOI MPUPOJIE, 310POBbIO CBOEMY U OKPYKAIOIIHX.

IIpenmeTHbIMHU pe3yJibTaTaMu 00y4YEeHHs OMOJIOTHUHN B IIKOJIE SBIISIOTCS:
1. B nosnasamenvrou (unmeniexmyanvHotl) cghepe:

XapaKTepUCTHKA COJIEepKaHMsI OMOJIOrMUECKUX Teopuil (KJIeTouHast, HBOIOIMOHHA 1 Teopust Y. [lapBuHa);
yuenus B.W. Bepuazackoro o 6uocdepe; 3akonoB I'. Menzens, 3aKkOHOMEpHOCTEH H3MEHUNBOCTH;, BKJIa/1a
BBIJIAIOIINXCS YUEHBIX B pa3BUTHE OMOJIOrMYECKON HAYKH;

BbIJIEJICHUE CYIIECTBEHHBIX NMPU3HAKOB OMOJIOTMYECKHX OOBEKTOB (KJIETOK: PACTUTEIbHOW U KMBOTHOM,
IIOJIOBBIX U COMATUYECKUX, JOSIIEPHBIX U SIIEPHBIX; OPIraHU3MOB: OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX;
BUJIOB, JKOCHCTEM, Ouoceprl) M mporeccoB (0OMEH BEIIECTB M IHEPrHH, Pa3MHOXKEHHE, JIEIeHHE
KJIETKH, OIIJIOJJOTBOPEHHE, IEHCTBHE €CTECTBEHHOI0 0TOOpa, 00pa30BaHUE BUOB, KPYTOBOPOT BEIIECTB);
oOBsCHEHHE poyi OWOJIOTHH B (OPMHPOBAHUM HAYYHOTO MHUPOBO33PEHMsI, BKJIaJa OHWOIOTHYECKUX
Teopuil B (OPMHpPOBAHHE COBPEMEHHON €CTECTBEHHO-HAYyYHOH KapTHHBI MHUPA; OTPULATEIHLHOTO
BJIUSIHUSL aJIKOTOJISI, HUKOTHHA, HApKOTUYECKMX BEIIECTB Ha pPa3BUTHE 3apoJblllla YeNOBEKa; BIIMSIHHE
MYTareHOB Ha OPIaHM3M YEJIOBEKAa; JKOJIOTMYECKUX (HaKTOPOB HA OPraHU3MbI, NPUYMH 3SBOJIIOLINH,
M3MEHSIEMOCTH BHUJIOB, HAPYILIEHUH pa3BUTHs OPraHU3MOB, HACIEACTBEHHbBIX 3a00JIeBaHUM, MyTaLlUi;
NpUBEJCHUE JO0KA3aTeNbCTB (apryMeHTAIsl) €AMHCTBA JKUBOM M HEKUBOW MPUPOJBI, POJCTBA >KUBBIX
OpPTraHU3MOB U OKpY>KaroIlel cpeibl; HEOOXOIUMOCTH COXPAHEHUS BUJIOB

YMEHHE I0JIb30BaThCsl OMOJIOTUYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;



* pelUIeHHE SJIEeMEHTAPHBIX OHMOJOTHMYECKHX 3aJ]a4; COCTABIICHHWE JJIEMEHTApPHBIX CXEM CKPEIIMBAaHUS U
CXEM MepeHoca BeIeCTB U SHEPIHH B SKOCUCTEMaX (LIeTH MUTaHMUs);

* omucaHue ocodel BUIOB MO MOP(HOIOTHUECKOMY KPUTEPHIO;

* BBISIBJIICHHE U3MEHYMBOCTH, IPUCIIOCOOJIEHUN OPraHU3MOB K Cpefie OOUTaHus;

* CpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XUMUYECKHI COCTAB TEJl KUBOW U HEXKHBOU MPUPOIBI, 3aPOIBIIIN
YeloBeKa U APYTUX MIICKOMHUTAIOIINX, IPUPOIHBIE YKOCUCTEMBI U arpO’KOCHCTEMbI) U (hopMynHpoBKa
BEIBOJIOB Ha OCHOBE CPaBHEHHUSI.

. B yennocmno-opuenmayuonnoii cpepe:

* aHANM3 H OIEHKAa pPAa3IMYHBIX THIIOTE3 CYIHOCTH J>KWU3HH, MPOUCXOXKICHHS JKU3HH M YEIOBEKa,
rJI00aJTBHBIX AKOJIOTUYECKUX MPOOJIEM U IMyTel UX pelieHus, HOCaeACTBUIM COOCTBEHHOM JesITebHOCTU B
OKpY>KalollEeH Cpele;

* OLIEHKA 3THUYECKHX AacleKTOB HEKOTOPBHIX HCCIEAOBAHUN B 00JacTH OMOTEXHOJOTMH (KJIOHUPOBAHHUE,
HCKYCCTBEHHOE OIUIOIOTBOPEHUE);

3.B cghepe mpyooesoii desmenvrocmu:

* OBIIAQJICHHEC YMEHUSMHU M HABBIKAMH TOCTAHOBKH OHMOJIOTHYECKHUX JKCIEPUMEHTOB W OOBSCHEHHE HX
PE3yNIbTaTOB;

4. B cghepe uzuueckou desmenbHOCMU:

* o0ocHOBaHME U COONIOIGHHE Mep MNPOQPMIAKTUKHA BHPYCHBIX 3a00J€BaHUI, BPEAHBIX MPUBBIYEK
(KypeHue, aKoToJIM3M, HAPKOMaHWS ) IPaBWII ITOBEICHUS B IPUPOIHON Cpe/ie.

N

YuéT 0co0eHHOCTEH YIAIUXCs KJIacca

Crapuuii MKOJBHBIA BO3PACT - 3TO BO3pacT (OPMUPOBAHUS COOCTBEHHBIX B3IVISOB U OTHOILECHUH,
CTAaHOBJICHME HPABCTBEHHOIO CaMoOcCO3HaHMWs. bilaromaps omnepekarmolieMy pa3BUTHIO HMHTEIUICKTa,
ITOBBIIICHHOW MHTEJUIEKTYaJbHON aKTUBHOCTH CTapLICKIACCHUKU CTAaHOBATCS I'OTOBBIMM K IIOHMMAaHHUIO U
00CYXJIEHUI0 MHOTHX IIPOOJIEM U BOIIPOCOB, OOBIYHO BOJHYIOIIMX B3pOCHbIX. Takas 0cCOOEHHOCTh BO3pacTa
TaéT BO3MOXXHOCTH K BOCIIPUATHIO HHPOPMALIMU CBEPXIIPOrPaMMBbI IIKOJIBHOTO Kypca. [letn aToro Bo3pacra
MOTYT (hOpMyIUpPOBaTh TMIIOTE3bI, PACCYXKJIaTh MPEANOI0KUTEIbHO, MCCIEJ0BATh U CPABHUBATH MEXKIY
cO0OH pa3iMyHbIC abTEPHATHUBEI MPH PEIICHUH OJHUX M TEX )K€ 3a7ad. Y HHUX MPOSBISLETCS KPUTUYHOCTD
MBILUIEHUS, CKJIOHHOCTh K IIHPOKOMY OOOOIIEHHIO, HHTEpeC K Y4YeOHBIM IpeIMeTaM IOCTEHEHHO
nepepacTaeT B HHTEpeC K BOIPOcaM TEOpHH, (GOPMUPYETCSl HAyYHOE MHUPOBO33pEHUE. Yualuecs crapuiei
IIKOJIbl OLICHHWBAIOT Y4eOHBII Ipolecc ¢ TOYKU 3PEHUs] TOro, YTO OH JaeT [yl OyIyliero, HaCKOJIbKO OH
OTBEYAET COOCTBEHHBIM IPEACTABICHUSAM O OYyAyIIel NesSTeNbHOCTH, WX MPHUBJIEKAIOT MPEAMETHI U BUIBI
3HaHUM, IJeé OHM MOIyT Jydlle Y3HaThb ce0s, MPOSBUTh CaMOCTOATENBLHOCT. B 3TOM BoO3pacte
YCTAHABIIMBAETCS [JOBOJBHO NPOYHASI CBSA3b MEXIY NPO(ECCHOHATBbHBIMU M Y4YEOHBIMH HHTEpecami,
npuyeM BBIOOp Mpodeccuu crnocoOCTBYET (POPMUPOBAHHMIO YYEOHBIX MHTEPECOB. YUEHHE JUIsl CTapIIUX
IIKOJIbHUKOB NPHUOOPETAaeT KOHKPETHBIIN )KMU3HEHHBIN CMBICH, TaK KaK YCBOCHHE YUYEOHBIX 3HAHUM, YMEHU U
HaBBIKOB CTAHOBHUTCS BaXKHBIM YCIOBHEM MX MPEACTOSIIET0 MOJHOLEHHOIO yYacTUs B )KU3HU OOIIECTBa.

@opMbl ATTECTAIMH VYALMMXCS

ATTecTanys y4yaluxcs, IpoBOJMMAas B CHCTEME, MO3BOJSET, HapsaAy ¢ (GOPMHUPYIOLIMM KOHTPOJIEM
MPEIMETHBIX 3HAHUH, IIPOBOIUTH MOHUTOPHUHT YHUBEPCAIBHBIX U MPEAMETHBIX YUCOHBIX HEHCTBUI.
Pabouas nmporpamma npeaycMaTpuBaeT cieayromiie (GopMbl aTTECTallMU MIKOJIbHUKOB!
1. IlpomexyTouHas (popmupyromias) aTTecTamus:
® caMOoCTOsTeNbHbIEe paboTHI (10 20 MUHYT);
e naboparopHo-mipakTHueckue padotsl (0T 20 1o 40 MUHYT);
e (ponrtanpHbIie ONBITH (10 10 MUHYT);
® JMarHOCTHYECKOE TECTHpPOBAaHUE (OCTATOYHBIE 3HAHUSA IO TeMEe, YCBOEHHE TEKYILEro y4eOHOTro
MaTepuasa, COMyTCTBYIOIIEE TOBTOPEHUE) — 5 ...25 MUHYT.
2. UtoroBas (KOHCTaTHUPYIOIAs) aTTECTAIHS:
e KonrponbHas pabota (45 MuUHYT);
® YCTHBIE 1 KOMOMHUPOBAHHBIE 3a4€ThI (10 25 MUHYT).
XapakTepHble 0COOEHHOCTH KOHTPOJIbHO-U3MEPHUTENbHBIX MaTepuanoB (KMM) mis koHCTaTHpyromei
aTTeCTalluu:
e KUM cocraBnstoTcst HA OCHOBE KoM (puKaTopa;



e KIM cocTaBisioTcs B COOTBETCTBUE ¢ 000OIIEHHBIM IIAHOM;

® KOJMYECTBO 3aJaHHii B OOOOIIEHHOM IIJIaHE OMPENENSIeTCS MPOJOHKHTEIbHOCTEIO KOHTPOJIBHOU
paboTel M BpeMEHEM, OTBOJMMBIM Ha BBIMOJHEHUE OJHOTO 3aJaHHs JAHHOTO THUNA W YPOBHSA
CJI0’KHOCTH IO HOpMaTuBam EI'D

e TEeMaTHKa 3a/J]aHHUI OXBATBIBACT MOJHOE COACPKAHNE U3YYCHHOTO Y4eOHOr0 MaTepraia U COINCPIKUT
3JI€MEHThI OCTATOUYHBIX 3HAHUH;

e crpykrypa KM konupyer CTpyKTypy KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuanoB EI'D

Ocobennoctu ucnosb3oBanus padoueii mporpammsl B 2021-202122 yue6HoM roay B OY Ne535

PaGouas nmporpamma paspaboTaHa ¢ y4€TOM CIIETYIOINX 0COOCHHOCTEH:

B 2021-2022 yuebHOM roay 1o Mepe HpPOXOXKICHHS IMpOrpaMMbl B TeYeHHE ydeOHOro roga Oyner
MIPOU3BE/ICHAa KOPPEKTUPOBKA MOYPOUYHO-TEMAaTUYECKOTO MJIAHUPOBAHUS B COOTBETCTBUU C OCOOEHHOCTSIMHU
KJjlacca

B opranmn3zaunuu o0pa3oBare/ibHOM 1eATeJILHOCTH OY1YT HCIOJIb30BAHBI

e HunuBuayanbHble 00pa30BaTENIbHBIE MAPIIPYTHI

e Pa3HOypOBHEBbBIC 3aJJaHUS
e (Co3znaHue yuyeOHbIX IPOEKTOB (BUACO(PUIBbMBI, TPE3CHTALINH )
e  DJeMeHTH caMo00pa30BaHUS
e Coumanu3zanus y4yaliuxcsi CpeAcTBaMH MpeAMETa — OpraHu3alus 00CYKIEHUS U PELICHUS COLUAIIbHO
BaXKHBIX OOIIIECTBEHHBIX MTPOOIIEM
e lccnenoBaTenbckasi BHEYpOUHas 1€ATEIbHOCTh
e I[IpeeMCTBEHHOCTb METOAOB, MIOAXOIOB U (POPM OOYUEHUS MEXKITY CTYIEHSIMHU 00pa30BaHHS
e 3amanwms B popmare EI'D
e (Cucrema JMarHOCTUYECKUX padoT (BXOIAIINX, IPOMEKYTOUHBIX, KOHTPOJIbHBIX )
®opMBbI IPOMEKYTOUYHOI aTTecTalMu yyammxcs X Kjiace
IMpeamer | 1 HUToroBblii KOHTPOJIb
noJiyroaue noJiyroaue (rom)
buonorus TecroBas pabora Tecroast pabota HroroBas  KOHTpOJIbHAA
pabora
BecnoJioe ¥ 1moJ10Boe pasmHoxkeHueConepxxanue y4eOHOro
npeamerTa

10 k1acc 1 yac B Heesn10
Beenenue (1 1)
buonorus — Hayka o xuBoM npupone. OCHOBHBIE NPU3HAKU >KMBOTO. BHONIOrMYECKHE CUCTEMBI.
VYpOoBHU OpraHu3aliy KU3HU. MeTo/ bl n3ydeHus OMoa0ruu. 3HaueHne OMOIOTHH.

IIpeameTHbIE pe3yJbTaThl 00yUCHUS:

Yuawuecs dondicuwl 3nams:

* omnpeaencHUe OMOIOTUN KaK HAYKH;

* OCHOBOIIOJIO)KHMKOB OHWOJIOTMM KaK HAyKd, OCHOBOTIOJO)KHHUKOB HAy4dyHOU (3amagHoi) MeIUIUHBI,
aHATOMUU, PUHUOJIOTHH;

* Cco3JaTeNel KIEeTOYHON TEOpUH;

* co3JaTeNeil COBPEMEHHOI0 SBOJTIOLMOHHOTO YUEHHUS U TaIlbl €r0 CTAHOBJICHUS;

* kiaccu(uKanuo OMOJIOTUIECKUX HAYK;

* ONpeJleNeHUE KU3HH;

* CBOICTBA KHUBBIX CHCTEM,;

* YPOBHHU OpraHU3alUU KUBOI NPUPOIBL;

* METO/Ibl TO3HAHUS KUBOU MTPUPO/IBI.




Yuawuecs 0ondcnvl ymems:

* OLIGHUBATH BKJIAJ OTACIBHBIX YYEHBIX B pa3BUTHE OMOJIOTHY;

* J1aBaThb ONpPEIEICHUE KU3HH;

* IPUBOAUTH MPUMEPHI NPOSBIECHUNA CBOKCTB KUBOTO;

* pacnpelensaTh YpOBHU OPraHU3aLUU KUBOM IIPUPOJBI B COOTBETCTBUU C UX HEPAPXUEH;
* IIPUBOAUTH NPUMEPHI NPOSBICHUN CBOKMCTB KMBOI'O HA Pa3HBIX YPOBHSX.

MeTanpeamMeTHblie pe3yJabTaTbl 00y4eHHs :

* pabotarh ¢ y4eOHUKOM, COCTaBJIATh KOHCIIEKT maparpada;

* pa3pabaThIBaTh TUIAH-KOHCIIEKT TEMBbI, HCIIOIB3Yys pPa3HbIe HCTOYHUKY HH(DOPMAIIHH;

* TOTOBHUTbH YCTHBIE COOOLIECHUS U pedepaThl Ha 3alaHHYIO TEMY;

* II0Jb30BaThCS NOMCKOBBIMM cucTeMamu HTEpHeTa.

MesknpeamMeTHble CBSI3H

Heopeanuueckaa xumusa. Xumumueckue sneMmeHThl [lepuonnueckon cucremsl [I. M. MenaeneeBa u ux
OCHOBHBIE CBOWCTBA.

Opeanuueckas xumusi. OCHOBHBIE TPYMIIbI OPTaHUYECKUX COCTMHEHUH.

Paznen 1. Kinerka — eqmnuna :xuBoro(18 u)

Tema 1. Xumu4eckuii cocTaB KJIeTKH (5 )

buonornueckn BakHbIE XUMHUYECKHE dJeMEHTHL. Heopranunuyeckue (MHUHEpaIbHBIC) COCAMHEHUSI.
buononumepsl. YraeBonsl, nunuabl. benku, ux ctpoenue u ¢yHkiuu. HyknenHoBblie Kucinotel. AT u
JPyTrUe OPraHuyeCcKUue COCIUHEHUS KIIETKU.

Hemoncmpayuu:
Cxembl, TaONHUIBL, TPaHCHAPAHTHl W IMPOCTPAHCTBEHHBIE MOJAEIH, WUIIOCTPUPYIOUINE: CTPOCHUE
Mouekyn 6enkos, Monekynsl JIHK, monexyn PHK.

IIpenmeTrHble pe3yJibTaThl 00yUYeHHS:

Yuawuecs oonorcnvr snams:

* MakKpo- U MUKPORJIEMEHTBI, BXOJISIINE B COCTAB KUBOI'O, U UX POJIb B OPraHU3ME;
* XUMHUYECKHE CBOICTBA U OMOJIOTMUYECKYIO POJIb BOJBI;

* PpOJIb KATUOHOB M @HMOHOB B 00€CIIEYEHNH ITPOLIECCOB KUZHEEATEIILHOCTH,

* IPUHLHUIIBI CTPYKTYPHOM OpraHu3auuu U pyHKIUH JUITHUIOB;

* NPUHLUIBI CTPYKTYPHOM OpraHu3alnuy U GyHKIIMHU O€JIKOB U YIJI€BOJIOB;

* KJIacCHU(HKAIHUIO YTIEBOOB;

* NPUHLUIBI CTPYKTYPHOM OpraHu3alyy U GyHKIUN HYKJIEMHOBBIX KHCIIOT;

* CTPYKTYpY HYKJIEHHOBBIX KHCIIOT

Yuawuecs oondicnvl ymems:

*  XapakTepHu30BaTh PYHKIHMOHAIBHYIO POJIb OTAEIBHBIX XMMUYECKHX 3JIEMEHTOB B KIIETKE,
*  OOBSCHATH MPUUYUHBI OCOOBIX CBOMCTB BOJIHI;

* XapaKTepH30BaTh (PYHKIUH JUIH]IOB,;

* OOBACHATH MPUHIUI JEUCTBUS (PEPMEHTOB;

* XapakTepHu30BaTh PYHKIUHU OCJIKOB U YIJIEBOJIOB;

* XapakTepu30BaTh (PYHKINU HYKIENHOBBIX KUCIIOT;

* paznuuath HykienHoBble kucaoTsl (JJHK u PHK)

Tema 2. CTpykTypa ¥ QyHKIUM KJIeTKHU (4 1)

Pazputue 3Hanmii o kierke. Kiuerounas teopusa. Llutommasma. Ilnmasmartmueckas memOpaHna.
Oupomnazmarudeckas cetb. Komruiekc ['onbmku u nmzocombl. MUTOXOHIPHM, MIIACTHABI, OPraHOUIbI
JBYOKEHUS, BKIItoueHus. SIapo. CtpoeHne U pyHKIUH XpoMocoM. [IpokaproThl U 9yKapHUOTHI.
Jlabopamopmvie pabomul:

Ne [ «IlpuroroBieHue MUKpOIpEnapaToB KJIETOK pacTeHUH (KOXKHUIIBI Jyka). HaOnronenue ruiazmonusa u
JIeTIa3MOIN3a»
Ne 2 «CpaBHeHuUe cTpOeHHs KJIETOK pacTeHU, )KUBOTHBIX, TPHOOB U OaKTepHiD»

Hemoncmpayuu:



CXGMBI, T3.6J'II/II_U:I, TPAHCIIApaHThI n MMPOCTPAHCTBCHHLIC MOACIN, HWITIOCTPUPYIOIIUC!
MPOKAPUOTUYECKON KIIETKH, KJIETOK KMBOTHBIX M PAacTCHUH, BUPYCOB. [[nHammuueckue nmocoous: «CtpoeHune
KJIETKU».

IIpenmeTHbIe pe3yabTaTbl 00yYeHU:

Yuawuecs oonxcnvl s3nams:

* CTPOCHHE FYKaApPUOTHUECKON KIIETKHU;

* OCOOCHHOCTH PACTUTEIBHBIX U )KUBOTHBIX KIETOK;

* KJacCU(PHKAIUIO OPraHOUIOB KIIETKH;

* crpoeHHe U PYHKIHUU S/pa;

* 3HaYeHHE [TOCTOSHCTBA Ynciaa U POPMBI XPOMOCOM B KIIETKE;
* CTPOCHME ITPOKAPUOTUUYECKOM KIIETKH;

* MHOroo0Opasue MpoKapuoT

Yuawuecs 0onxcnvl ymems:

* XapakTepu30BaTh (PYHKIIHUU OPraHOUIOB;

* OIpeAessaTh 3HaUEHHUE BKIIIOUEHUH;

* OIHKCHIBaTh F'€HETHUYECKUI anmnapar KJIeTOK-3yKapHoT;

* ONKCHIBATH CTPOCHHE U (PYHKIIH XPOMOCOM;

* J1aBaTh ONpe/elIeHne KapruoTUIla U XapaKTeprU30BaTh €ro;

* XapaKTepHu30BaTh OpraHU3aLUI0 MeTaboNIu3Ma y IPOKapHOT;
* OMNUCHIBaTh T€HETHUYECKHIA anmnapar OaKkTepuid, UX CIOpOoOOpa30BaHUE U PAa3MHOKECHHE.

Tema 3. O6ecneuenue KJaeTok IHeprueit (3 4)

OOMeH BeIIeCTB M MPEBpAIllEeHHE HSHEPIMM — CBOWCTBO JKMBBIX OpraHu3mMoB. DoTocuHTE3.
[IpeoOpa3oBaHue YHEPTUU CBETA B DHEPIHIO XHMHUYCSCKUX CBsizeil. OOecrieueHre KISTOK SHEePTHel 3a cueT
OKHCJICHHSI OPTaHMYECKHX BEIIECTB 0e3 ydacTusi Kuciiopoja. bronorndeckoe OKHCICHUE TPU YYaCTHH
KHCJIOPO/a.

Hemoncmpayuu:
Cxembl, TaOIMUIBI, TpaHCHAPAHTBl W MPOCTPAHCTBEHHBIE MOJIETH, HILIIOCTPUPYIOIINUE: OWOCUHTE3
OeJIKOB; OOMEH BEIIECTB M MPEBPAIEHUS SHEPTHH B KJIETKE; (POTOCUHTES.

IIpeaMeTHbIe pe3yabTaThl 00y4YeHHs :

yqau;uec;z OO0JIDICHBL 3HAMDb:

* 3Tambl 0OMEHA BEIICCTB;

* 9Tanbl HEPreTHYECKOro 0OMEHa;

* TpUMEpHI IUIACTUYECKOTO 0OMEHA;

* 9Tansl OTOCHHTE3A U €0 POJib B IPUPOJIE

Yuawuecs oondicnvl ymems:

* ONHCHIBATh OOMEH BEIECTB U MPEBPAILCHUE YHEPTUU B KIIETKE;
* TMPUBOJUTH MOITAITHO MPOIECC YHEPTETUIECKOTO OOMEHa,

* ONHCHIBATh OOMEH BEIECTB U MPEBPAILCHUE YHEPTUU B KIIETKE;
* TPUBOIUTH NOAPOOHYIO CXEMY IMpolieccoB (OTOCUHTE3a U OMOCHHTE3a OelKa.

Tema 4. HacaiencrBennasi ungopmanusi ¥ peajusamnus ee B kiierke (6 4)
I'enernueckas undopmanus. I'en. 'enom. Y asoenne JIHK. O6pazoBanue nndopmaunonnoit PHK no
matpuie /IHK. I'enetnueckuit kon. buocunres 6enkos. Bupycel. Ilpodpunakruka CITH/a.

Hemoncmpayuu:

Cxembl, TaONUIBl, TpaHCHAPAaHTBl U TPOCTPAHCTBEHHbIE MOJENH, WUIIOCTPUPYIOIINE: CTPOCHUE
xpomocom; yasoenne Moisiekyn JIHK; tpanckpunumio; renetudeckuid koi. [IuHamuueckue mnocoOust
«buocunres 6emKa.

IIpenmeTHbIe pe3yabTaThbl 00yYeHUS:

Yuawuecs oonxcnvl s3nams:

* OINpeJETICHUE TeHA;

* CBOMCTBA F'€HETHUYECKOIO KOJA;

* JTambl peajn3aluy HacIeACTBEHHON HH(HOpMAITIH;



* 0COOCHHOCTHU CTPOCHUS BUPYCOB;

* BHpYCHBbIE O0JIE3HU YETIOBEKA;

* Mepbl NPOPHUIAKTUKU BUPYCHBIX 3a00JIeBaHUI YeoBeKa

Yuawuecs oondrcnvl ymems:

* HCIIOJIb30BaTh MPUHIIUI KOMIUIEMEHTAPHOCTH MPHU MOCTPOCHUH CXEM HYKJICHHOBBIX KHCIIOT;
* ONMCBHIBATh MIPOLECCHI, TPOUCXOIALINE IPU ONOCHHTE3e OelKa,

e OIIMCHIBAThH KU3HEHHBIA UK BY

MeTanpeaMeTHbie pe3yJbTAThl 00yUeHHUs

Yuawuecs oonxcnvl ymems:

* COCTaBJISTH CXEMBI U TAOJUIIBI ISl UHTErPAllUH MOTYYCHHBIX 3HAHUI;

* 0000maTh HHGOPMAIIHIO U JIENATh BEIBOJIBI;

* paboTaTh C JONOJHUTEIbHBIMH UCTOUHUKAMU WH(OpMaIIUU;

* CaMOCTOSITEJIBLHO COCTABIIATH CXEMbI IIPOLIECCOB U CBSA3HBIN paccKa3 0 HUM;

* paboTaTh C MHKPOCKOIIOM M HW3TOTABJIMBATh MPOCTEHIINE MpernapaTsl s MHKPOCKOIHYECKOIrO
HCCIIEIOBaHUS.

MesknpeaMeTHble CBSI3H:

Heopeanuueckas xumus. Xumuueckue cBsi3u. CTpoeHHE BELIECTBA.

Opeanuueckasn xumus. [IpUHIMIBI OPraHU3ald OPTaHUYECKUX COCTUHEHHM. YTJIEBOJIbI, JIUMUIBI, KUPBHI,

OeNKH, HyKJIEMHOBBIE KHCITIOTHI.

@u3zuka. CBOWCTBA KUAKOCTEH, TEIJIOBBIE SIBJICHUS. 3aKOHBI TEPMOJIUHAMUKH U ONTHUKH.

Pasnen I1 . PazmHokeHue 1 pa3BuTHe Opranu3moB (7 4)
Tema 5. Pazmuo:kenune opranuzmos (4 1)

HeHeHI/Ie KJeTku. Muto3. becronoe u moiaoBoe Pa3MHOKCHHC. Meiios. O6paSOBaHI/Ie ITIOJIOBBIX KJICTOK
" OILIOJOTBOPCHHUE.

Hemoncmpayuu:

Cxembl, TaOIHIIBI, TPAHCHIAPAHTHI U y4eOHBIC (DMIIBMBI, WILTIOCTPUPYIOIIUE: EIeHUE KICTKU (MHTO3,
Meil03); crocoObl 6ecrnojoro pa3sMHOXKEHHUS; (OPMHUPOBAHUE MYKCKUX M JKEHCKMX IIOJIOBBIX KIIETOK;
OILJIOJIOTBOPEHHUE Y PACTEHUN U KUBOTHBIX; MHJIMBUYyaJIbHOE PAa3BUTHE OpPraHNU3Ma; B3aMOBIIUSHUE YacTel
pasBuBatomierocsi 3apojplia. J(uHamuueckoe mnocobue «/lenenue kinerku. Murto3z u Meitos». Copycbl
KOMHATHOTO MaloOpoTHHKA (HedpoJenuca Ui aliuaHTyma).

IIpeameTHbIE pe3yJbTaThl 00yUCHUS:

Yuawuecs oondrcnvl 3namn:

* MHUTOTHYECKHUI U KU3HEHHBINA IUKITBI KIETKHU;

* Ouonoruyeckoe 3Ha4eHNe MUTO3a;

* (GOpMBI U pacTIpOCTPAHEHHOCThH OECIIONIOT0 Pa3MHOKEHHS;

* CYUIHOCTb IIOJIOBOTO Pa3MHOKEHHUS U €ro OMOJIOrMYECKOe 3HaUEHUE;

* CYIIHOCTh Meii03a 1 ero OMoJOoTHYecKoe 3HaYCHHE,

* IpOIECC raMEeTOreHe3a U €ro ITarbl;

* CYIIHOCTb OIUIOJOTBOPEHHUS U €T0 Pa3HOBUAHOCTHU

Yuawuecs oonxxcner ymemo:

* OIHUCHIBaTh CTPOCHUE U (PYHKIIH XPOMOCOM;

* /1aBaTh ONpEJesIeHnEe KapuOTUIIa U XapaKTepU30BaTh €ro;

* OIHUCHIBaTh MUTO3 1O (hazam;

*  pa3au4aTh MUTOTUYECKHUHN M )KU3HEHHBIN IIUKIIBI KJIETKH,

* XapaKTepHu30BaTh OMOJOTHYECKOE 3HAUEHHE OECIONIOr0 Pa3MHOKEHHUS,
* OOBACHATH MPEUMYIIECTBO MOJIOBOTO PA3MHOKEHHUS,;

* XapaKTepH30BaTh OMOIOTUYECKOE 3HAUECHUE MTOJIOBOTO PAa3MHOKEHUS;
* OOBACHATH Mpoliecc Meiio3a U XapaKTepU30BaTh €ro TaIlbl;

* ONKCHIBATh MPOLIECC FAMETOreHE3a U BBIJENATh OCOOCHHOCTH CIIiepMaTOreHe3a U OBOTeHe3a;
*  OOBACHATH MPOIIECC OIIOIOTBOPEHUS M 00pa30BaHUS 3UTOTHI

Tema 6. UnauBuayaibHoe pa3BUTHE OPraHU3MOB (3 1)



3ap0l[bH_HeBO€ nu HOCTBMGPHOH&HLHOG Pa3sBUTHUC OPraHU3MOB. Bnuauue AJIKOIroJjid, HHMKOTHHaA H
HapKOTHYECKUX BEIIECTB HA Pa3BUTHE 3apo/biiia YesoBeka. OpraHnusM Kak eIMHOe 1eI0e.

JHemoncmpayuu:

Cxempl, TaONMUIBI, TpaHCMApaHTBI MU Yy4eOHblE (UIBMBI, WUIIOCTPUPYIOIINE: WHIWBUAYATbHOE
pa3BUTHE OpraHU3Ma; B3aMMOBJIMSHUE YaCTEH Pa3BUBAIOLIEIOCS 3apO/IbIIIIA.

IIpenmeTHbIe pe3yabTaTbl 00yYeHU:

Yuawuecs dondicnel 3nama.:

* OIpEAEICHUE ITOHATUS «OHTOICHE3;

* IEpUOAM3ALMIO UHIMBUyaJIbHOIO PAa3BUTHSI;

* 3Tanbl SMOPUOHATIBHOIO Pa3BUTHS;

*  (GopMbI TOCTIMOPHUOHATBHOTO Pa3BUTHS;

* 0COOEHHOCTHU IPSIMOTO Pa3BUTHS;

* 0COOCHHOCTH OHTOTEHE3a YEJIOBEKa,

* IICPUOAM3ALMIO MHIUBHYaJIbHOTO PA3BUTHUS YEIIOBEKA;

* 3Tanbl SMOPUOHAIBHOTO PA3BUTHS YEIOBEKA;

* 0COOEHHOCTHU U NMEPHOAM3ALHNIO NOCTIMOPUOHAIIBHOIO PAa3BUTHUS YEJIOBEKa

Yuawuecs dondcnul ymemo:

* ONMCHIBATh MPOLECCHI, IPOUCXOIAIINE TIPU APOOJICHUH, TACTPYIIALUN H OpPraHOTeHE3E;

*  XapakTepHu30BaTh (POPMbI IOCTIMOPUOHAIBHOTO Pa3BUTHS;

* pa3nuyaTh MOJHBINA M HEMOIHBIH MeTaMop}o3;

* packpbIBaTh OMOJIOIMYECKHM CMBICI Pa3BUTHS C METAMOP(O30M;

* XapaKTEpHU30BaTh HTAIbl OHTOTECHE3a,

* ONMCHIBATh MPOLECCHI, IPOUCXOIAIINE IPU APOOIICHUH, TACTPYJIALUN U OpPraHOTeHe3€e YellOBeKa,

* XapaKTepHu30BaTh IOCTIMOPUOHAIBHOE Pa3BUTHE YEJIOBEKA 10 ATallaM U KPUTUYECKUE TTEPUO/IbI
OHTOT€HE3a

Pa3znen I11. OcHoBBI reHeTHKH ¥ cetekuuu (8 v)

Tema 7. OcHOBHbIE 3aKOHOMEPHOCTH sIBJIeHHH HacieacTBeHHOCTH (5 1)

'enernka — Hayka O 3aKOHOMEpPHOCTAX HACJIEICTBEHHOCTM U HW3MEHUYMBOCTH OPIaHU3MOB.
Mounorubpuanoe ckpeuuBanue. [lepBoiii u BTOpoii 3akoHbl MeHaens. ['enotun u deHoTUI. AJenbHbIE
reubl. JurnbpuaHoe ckpemuBanue. Tperuil 3akoH Menaens. XpoMOCOMHas T€OpUs HACIEICTBEHHOCTH.
I'enernka nona. ITonossle Xxpomocomsl. HaciienoBanue, CLIETNIEHHOE € TTOJIOM.

Jlabopamopuas paboma Ne 3 «PenieHue TeHETUUECKUX 3a/1a49»

Hemoncmpayuu:

Cxewmbl, Tabmuupl, ¢ororpadpuu u repOapHble MaTepuaibl, WUIIOCTPUPYIOLINE: MOHOTHOpPUAHOE
CKpeLIMBaHKE; JUTHOPHIHOE CKpEIIMBAaHUE; TEPEeKPECT XPOMOCOM; HEMOJIHOE JIOMHHHUPOBAHUE,
HaclleIoBaHKe, CLEIUIEHHOe ¢ mojioM. J{nHamuueckoe nocobue «llepexpect xpomocom». CeMeHa ropoxa ¢
pa3HbIM (heHOTUIOM (TJIa/IKKE, MOPIINHUCTBIC, KEIThIC, 3ICHBIC).

IIpeameTHbIE pe3ybTAThI 00yUEHUSI:

Vuawuecs oonorcnol 3namo:

* OCHOBHbBIE T€HETUYECKHE MOHATHUS: T€H, JOMUHAHTHBIN TPU3HAK,
* PpELeCCUBHBIN MpU3HAK, PEHOTHUII, TCHOTHIT,

* CYIIHOCTh THOPUIOJIOTMYECKOTO METO/Ia U3YUYEHHU S HACIEACTBEHHOCTH;
* IIEPBBIM U BTOPOU 3aKOHBI MeHaeNs;

* 3aKOH YHCTOTHI TaMET;

* IUTOJOTHYECKHE OCHOBBHI MOHOTUOPHIHOTO CKPEIUBAHUS;

* TpeTuil 3aKoH MeHnens;

* OCHOBHBIE IOJIOKEHUSI XPOMOCOMHOM TEOPUU HACIIEICTBEHHOCTH;
* 3aKkoH MopraHna;

* [IPUYHUHBI HAPYLIEHUS CLEIUJIEHUS;

* ONpEaeseHUs MOHATUN «T€HOM» U «TE€HOTHUIDY;

* BHUJBI B3aUMOJCUCTBUS I'€HOB;

*  XpPOMOCOMHOE ONpPEACIICHUE T0Ja;

* IIPU3HAKH, CUECIUICHHBIE C M10JIOM;



* TOMOT'aMETHBIN U F€TEPOTaMETHBIM IO Y PA3JIMYHBIX OPTaHU3MOB

Yuawuecs oondcnel ymemo:

* HCIIOJIB30BaTh FCHETUYECKYI0 CUMBOJIMKY IIPU COCTABICHUN CXEM CKPEILUBAHMUS;
* 3aIIMACHIBATh T€HOTUIIBI OPTaHU3MOB U BBIIIMCHIBATh UX I'AMETHI,

* COCTaBJISTH CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHNUS;

* peuaTh FreHETHYECKHE 3a/1a4l Ha MOHOTHOPHUIHOE CKPEIMBaHUE;

* COCTaBJISTH CXEMbI TUTUOPUIHOTO CKPEIIUBAHUS;

* cocTaBiATh peuerky [lennera;

* peuaTbh FeHETUYECKUE 33a]a4l Ha AUTMOPUHOE CKPEILUBAHNUE;

* COCTaBJIATH CXEMBbI CKPEILMBAaHKS IIPU CLEINICHHOM HACJIeI0BaHUU IIPU3HAKOB;

* pa3IUYaTh MOHATHUS «TCHOM», «TEHOTHID, «TCHODOHI;

* ONpEelEeNATh BUJIbI B3AMMOJCHCTBHS AJIJICIbHBIX U HEAJUIEIbHBIX T€HOB;

* COCTaBJIAATh CXEMBI CKPEIIMBAHMS [IPU HACIEAOBAHUY IIPU3HAKOB, CLECIJICHHBIX C II0JIOM;
* ONpelesATh FTOMOraMETHBIN U IreTepOraMeTHBIHN MOJI IO CXEMaM CKPELMBAHUS

Tema 8. 3aKoHOMEPHOCTH H3MEHYUBOCTH (2 )

MoaudukanonHas ¥ HAcJEJICTBEHHas  HM3MEHYMBOCTb. KOMOMHATHBHAs  WM3MEHYMBOCTb.
MyTtannoHHasi M3MEHYMBOCTb. 3aKOH TOMOJIOTMYECKUX pSAJOB HAacleACTBEHHONW wu3MmeHuuBoct H. U.
BasunoBa. HacnencrtBeHHass W3MEHUYMBOCTb 4YeNOBEKa. JledeHMe W NIPENyNpeKIeHUE HEKOTOPBIX
HACJICICTBEHHBIX 00JIE3HEN YeTI0BEKa.

Hemoncmpayuu:

Cxewmsl, Tabmuipl, GoTtorpaduu u repOapHbIe MaTepHAabl, HIUTFOCTPUPYIONIUE: MyTalluH (pa3IndHbIe
HOpoJbl COOaK, YACTUYHBIA anbOMHM3M H HeoOblYHas (opma JHCTHEB y KOMHATHBIX PACTCHUIA);
MOJTU(UKATIOHHYIO H3MEHUHUBOCTb.

IIpenmeTrHble pe3yabTaThl 00yYeHHSI:

Yuawuecs oondrcnvl 3nams:

* ompeaeneHue U KiacCupUKalUIO0 N3MEHYUBOCTH;

* KiaccH(UKAIUIO HACICACTBCHHON U3MEHINBOCTH;

* TIpuUMepbl MOAUDUKAITHIA.

Yuawuecs oonxcner ymemo:

* Ppa3nuyaTh BUJbI H3MEHUYUBOCTH;

* OIICHUBATH BO3MOKHBIE TIOCIIC/ICTBUS BIMSIHUSI MyTareHOB Ha OPTaHU3M.

Tema 9. I'enernka u cesexuus (1 1)

OpoMamiHuBaHMEe Kak HayalbHbIM JTanm cenekuuu. Yuenue H. . BaBuioBa o neHTpax
IIPOUCXOXKACHUS KYJIBTYPHBIX PacTeHUN. MeTo/bl COBPEMEHHOMN CEIEKIUU. YCIEXH CEeeKUMH. ['eHHas u
KJeTouHas nHxeHepus. Kiionuposanue.

Hemoncmpayuu:

Cxewmpbl, Tabnmuipl, pororpaduu u repdapHble MaTEpUaIbl, MILTIOCTPUPYIOIIKE: LIEHTPhl MHOT000pa3us
U TPOMCXOXKACHUS KYyJIbTYpPHBIX pacT€HUH; HCKYCCTBEHHBIM OTOOp; THOpHMIM3aIMIO; HCCIEIOBaHUS B
00s1acTH OMOTEXHOJIOTUH.

Jlabopamopuvie pabomur:

1. CocTaBieHue NpoCTENIINX CXEM CKPEIIUBAHHUS.

2. Pemenne reHeTUYECKUX 3aad.

3. MoaudukanuoHHas U3MEHUMBOCTh (M3yueHHE (EHOTHUIIOB MECTHBIX COPTOB pacTeHUIl Ha repOapHBIX
o0pasiax).

IIpeaMeTHBbIE pe3yibTaThl 00y4eHHS;

Yuawuecs dondcner s3name:

* KJaccU(UKAIUIO MyTallui U HACIEACTBEHHbBIX 0OJIE3HEN YeI0BeKa;

* TMIPUHIIMIIBI 3J0POBOTr0 00pa3a )KU3HU;

* METObl AUATHOCTUKH, MPO(UIAKTUKU U JICUECHUS HACTIEICTBEHHBIX 0O0JIe3HEH;
* OIpEAEICHHUE CEIEKIIUU KaK HAyKH U €€ TEOPETUUECKHE OCHOBHI (TEHETHKA);

* METObI CeJIEKIINH;

* ICHTPBI IPOUCXOKIECHUS KYIbTYPHBIX PACTEHUII;

* OmpejeneHue U 331a4i OMOTEXHOJIOTHH;



METOAbI 6HOT€XHOHOI‘I/II/I;
ATUYECKUE ACTIEKThI OMOTEXHOJIOTHIECKUX pa3pabOTOK

yqamuec;z O00JIICHDL ymenib.

pas3nuyaTh HacleACTBEHHbIE 0OJIC3HU UEJIOBEKa;

OLIEHUBATh (DAaKTOPBI PHCKAa BOSHUKHOBEHUS HACIEICTBEHHBIX OOJIE3HEN YeI0BeKa,

OTJIMYATh JPYT OT IpYyra METObl CEJICKIUH;

pa3anyaTh HOHATUS «TIOPOJIA», «COPT», KIITAMM;

OLIEHUBATh STUUECKUE ACIIEKThl HEKOTOPBIX OMOTEXHOJOTHUECKUX Pa3paboToK;

MOHUMaTh HEOOXOAUMOCTh OWOTEXHOJIOTMYECKHX MCCIEJOBAHUN JUIsi TOBBIMEHUS 3()()EKTUBHOCTH
CEJIbCKOXO035HICTBEHHOI0 IPOM3BOJICTBA U CHUYKEHMSI C€0ECTOMMOCTH MPOTYKIIUU

MeTanpeamMeTHblie pe3yabTaTbl 00y4eHHs:
Yuawuecs oondcrol ymemo:

paboTtath ¢ yueOHHUKOM, COCTABIATh KOHCIIEKT naparpada, CXeMbl U TaOJIUIIBL;
pa3padaThIBaTh IJIaH-KOHCIEKT TEMbI, UCIIOJIb3YsI Pa3HbIC HCTOYHUKU HH(MOPMALIIH;
TOTOBUTH YCTHBIC COOOMIEHUs, pedepaThl U MPE3CHTAIIMU Ha 3a/IaHHYIO TEMY;
HOJIB30BAThCS IOMCKOBBIME cHCTeMaMu IHTepHeTa.

JInyHOCTHBIE pe3yJIbTaThl 00yYeHHsI:

IIposiBieHne yyBCTBa POCCUHCKOM I'pa)IaHCKOW WAEHTHUYHOCTH, MAaTPUOTU3MA, JIIOOBU M YBaKEHUS K
OteuecTBy, UyBCTBa rOpJI0CTHU 3a CBOIO Ponuny;

OTBETCTBEHHOE OTHOILIEHHE K yueOe, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OPa30BaHUIo;
(dbopmMHEpoBaHKE MOTHBAIMK K 00YYEHHIO U TIO3HAHUIO, OCO3HAaHHOMY BBIOODPY Oymymiei nmpodeccun;
CIIOCOOHOCTh CTPOUTH MHANBUIYAIbHYIO 00pa30BaTeIbHYI0 TPACKTOPHIO;

(dbopMHpoBaHUE LIEITOCTHOTO ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS;

cO0JII0/ICHHE TIPAaBUII MTOBEJICHHSI B IPUPO/IE;

YMCHHUEC PCAIN30BBIBATE TCOPCTUUCCKHEC ITO3HAHUA HA ITPAKTUKE,

CIIOCOOHOCTH NMPHU3HABATh COOCTBEHHBIE OLIMOKH U MCIIPABIIATH HX;

YMEHHE apryMEHTHPOBAHHO U 0OOCHOBAaHHO OTCTaMBATh CBOIO TOUKY 3PEHUS;

KPUTUYHOE OTHOLIEHHE K COOCTBEHHBIM IOCTYIIKAM, OCO3HAHUE OTBETCTBEHHOCTH 3a UX PE3yJIbTATHI;
YBAXKHUTEIBHOE M JOOPOXKETATEIbHOE OTHOILEHHE K JIPYTUM JIIOJISM;

YMEHHE CIYyIIaTh U CIBIIIATE APYIHX, BECTH IUCKYCCHUIO, OIEPUPOBATh (haKTaMH.



IToypouHo-TemaTn4eckoe niaanuposanue 10 kaace

IInanupyemMsble pe3yJbTaThl 00yYeHHs

No Tema ypoka Kou- Tun/ Buabl u ¢popmbl
ypoxa BO | ¢opma ypoka j KOHTPOJIA
4acoB OCBOCHME NIPEAMETHBIX 3HAHUM YVYA
BBenenue 1 uac
1 buonorus — nHayka o 1 Ypok yyamiuecs: paciupsitor HayuHbele | Ilo3HaBaTesbHBbIE: yMeHue |3agaHue co
JKUBOU IIpUpoOLE. (opMupoBaHu | INPEACTABICHHA O  IPEAMETE, | CTPYKTYpPHPOBAaTh Y4eOHBIl Marepual, |cBOGOAHBIM OTBETOM
OCHOBHBIG MPU3HAKU 9 3HAHUMN. 33[[3\1’an n METodax 6I/IOJ'IOFI/II/I, BBIACIIAThP B HEM TIJIaBHOC, pa6OTaTI) Cc o BBI60py YUHTENS
KHUBOTL'O " YPOBHHU 3BpI/ICTI/ILICCKa CBOHCTBax JKHBOI'O I\/’I IICYaTHBIM TCKCTOM, cXeMamu,
OpTaHM3aINHN KU3HA q 6 ecena, OTHOCE/ITeJ'II;HOCTI/I . pasinmyumn HHHIOCTP&HHHMI/I. I[aBaTL Oonpe€aciIcHue
60Ta c JKUBOM MW HEKHNBOU TMPUPOALI; ITIOHATHH.
pa pa3sBHUBAIOTCS IIOHATUS 0 | PerynsaTuBHBIC: yMEHHE OpPraHU30BaTh
y‘~I66HI/IKOM OMOJIOrnYECKOM CHCTEMC n BBITTIOJTHCHHEC 33.):[&HPII>1 YUUTEIA 1o
CTPYKTYPHBIX YPOBHSAX | MPEATI0KECHHOMY  allOpUTMY,  JCIaTh
OpraHu3alMy >KUBOM MaTepUM; | BBIBOJBI IO pe3ybTaTaM PadOThI.
Pa3BUBANOTCA YMCEHUSA BBIACIIATH KOMMyHI/IKaTI/IBHbIeI YMEHHUE

CYIIIECTBEHHBIE MPU3HAKU KUBOU
NPUPOIBI M OHOJOTHYECKUX
CUCTEeM, OOBACHATH pPazliuuus U
€IMHCTBO JKHBOH W HEXKHUBOH
MIPUPOJIBI, YCTAHABINBATH CBS3H
OMOJIOTHH C IPYTUMH HayKaMH

BOCIIPMHMMATh HWH(OpMAIMIO HA CIyX,
CTPOUTH PEYEBHIC BHICKA3bIBAHUS B YCTHOM
(dopme (OTBEHaTH Ha BOMPOCHI yUYHUTEIs),
paboTarth B rpymmax.

Pa3nen . Kinerka - exunnua xuBoro (18 u)

Tema 1. XuMu4yeckuii cocraB KJIeTKHU (5 4)




2/1

Heopranunueckue
COEIMHEHUS KIIETKU

Ypok
001LIEMETOI0JIO
THYECKOM
HaIpaBJIECHHOCT
u

yJaniuecs pacidpsioT Hay4dHbIe
MPEJICTABICHUS O COJEpPKAHUU
SJIEMEHTOB B KJIETKE U POJIH
OMOJIOrHYECKHU BaKHBIX
9JIEMEHTOB B JKM3HEIECATCIHLHOCTH
OpraHU3MOB; pa3BUBAIOTCS
MOHATHUS O CBOMCTBaxX BOALI U O
poiau  BOJIBI U MHUHEPAIbHBIX
cojiei B  KH3HEICATCIHBHOCTH
OpraHU3MOB; y yYaIuxcs
Pa3BUBAIOTCSI YMEHUSI CPAaBHUBATH
XUMHYECKHH COCTaB TEJI KUBOU U
HEXXUBOWH TPUPOJIBI, OOBICHATH
B3alMMOCBS3b CBOMCTB BOJBI U €€
poliu B JKU3HEAEATEIbHOCTH
KJIETKU ¥ OpraHusma.

Ilo3naBaTesibHBIE. YMEHUA
CaMOCTOATCIIBPHOI'O IIOMCKa M BBIACICHUA

HeoOXonuMol  WH(pOpMalLWu,  CTPOHUTH
pedueBoe BBICKa3blBAaHHE B YCTHOW U
MIUCbMEHHOH  ¢opMme,  yCTaHAaBIMBAThb
MIPUYUHHO-CJIE/ICTBEHHbIE CBSI3H,

JIOKa3aTeJIbCTB, CMBICIIOBOC UTCHHE Kak
OCMBICIICHUE TSN YTCHHUS W BBIOOp BHAA
YTCHHS B 3aBUCHMOCTH OT IICIH, aHAIN3 U
CUHTE3, BBIOOP OCHOBAaHHMH W KPUTCPUCB
JUIS CPAaBHEHUS;

PeryasiTuBHbIE. yMEHUE ONPEACIATH LETb
PpaboThI, TNIAHUPOBATH JTAIIBI €€
BBITIOJIHEHHUS U OLICHUBATH MMOJTyYECHHbBIE
pe3yabTaThl. Y MEHUE OPraHU30BaTh
BBIMIOJIHCHUE 3aIaHUN YUUTENIS; Pa3BUTHE
HaBBIKOB CAMOOILICHKH M CaMOaHajIn3a,
OCO3HAHHUE YYaIllMMUCS KaueCTBa U YPOBHS
YCBOEHUS 3HAHUH, IPOTHO3UPOBAHUS
pEe3yJIbTaTOB KOHTPOJISI, COCTABIICHUE
IUIaHa JajJbHEUIIEN JesITeILHOCTH
y4aIerocs.

KoMMyHHKATHBHBIE. YMEHUE
BOCIPUHUMATH HHGOPMAITHIO HA CITYX,
paboTaTh B COCTaBe TBOPUYECKHX TPYIIIL.
YMeHue caymaTh U 3aaBaTh BOIPOCHI
YUYUTENIO U OJJHOKJIACCHUKaM

OpOHTAIBHBIN OIIPOC




3/2 |Opranuueckue Ypok ydamuecss pacmmpsor Hayunble | ITosmaBarenbHble: ymenue paborath ¢ |DpoHTasNbHas Oecena,
COCIIMHCHUS KJIETKU: (bOpMI/IpOBaHI/IH npEaACTaBJICHUA 00 OPraHu4YeCKUx | pa3jJIn4YHbIMH HCTOYHHUKAMH I/IHCbOpMaLII/II/I, B3aUMOKOHTPOJIb.
YTIIEBO/IBI, JTUTTHIBI M TIepBUYHOro| COCIMHEHMAX Kak BEIIECTBAX, | OCYLIECTBIATH CMBICIIOBOE YTEHHUE,

3aKPEILICHUS OCHOBY KOTOpBIX COCTAaBIISIIOT | OTAENATH [JIABHOE OT BTOPOCTEIIEHHOIO,
AHAHMIL aTOMBI YIJIEPOJA, O PETYJSAPHBIX | ONPENEIATH KpUTEpUU U1
U HEPETYJISPHBIX OMOJIOTMYCCKUX | XapPaKTCPUCTHKH TPUPOJHBIX OOBEKTOB,
IOJINMEPAXx; y y4aluxcsl | yMEHUE JaBaTh OINPEIACICHUSA TOHATUAM,
pa3sBHBAIOTCS TIOHATHS 00 | yuarcs  cpaBHUBaTh, AaHAJIM3HPOBATH,
yIJIIeBOAaX M JIMOUAAX Kak | BBUAEIATH  CYIIECTBEHHBIE  IIPU3HAKH,
BaKHEUIINX KOMITOHEHTaX | JAEJNaTh BBIBOJBI.
KJIETKH, 150, CTpocHUH, | PeryJiTMUBHBIE. YMEHHUE ONPEACIATH LIETb
KiaccuduKauMu, — CcBOMCTBAX M paboTHI, IJIAHAPOBATH JTanbl ee
DOTH B KH3HE/IATETHHOCTH BBITIOJIHEHHUSI W OLEHUBATh IOJyYECHHbBIE
OPTAHH3MOB, pe3yapTaThI. YMetme OpPraHnu30BaTh
BBIMIOJIHEHHE 3aJaHuil yuutens. PasButue
HABBIKOB CAaMOOLICHKM M CaMOaHaJIN3a,
OCO3HAHHE YYAIIUMUCS KaueCTBA U YPOBHS
YCBOGHUSI  3HaHWM, MNPOTHO3UPOBAHUS
pe3yJIbTaTOB  KOHTPOJISI,  COCTaBJICHUE
IUIaHa NalLHEenIen JNESITEILHOCTH
yyYarerocs.
KoMMyHHKATHBHBIE! YMEHUE
BOCHPUHUMATh WH(POPMAIMI0 HA CIYX,
paboTaTh B COCTaB€ TBOPYECKHX TPYIIIL.
YMeHue ciuymarb W 33JaBaTh BOIPOCHI
YUYUTEII0 U OJTHOKJIACCHUKAM

4/3 |benku, ux CTpOE€HHE U Ypok ydamuecs pacmupsioT Hayusble | Ilo3naBaTenbHble. ymeHnue paboTaTh ¢ |B3auMOKOHTPOIIb,

GyHKIUH 00IIEeMETOM0IOT | IPEACTABICHHS O OHONIOTMIECKUX | PA3JIMYHBIMM HMCTOYHMKAMM HMH()OPMAILMH, |COCTABJICHHE CXEM W
HYecKoil TOJIMMEpax, aMHHOKHCIIOTaX KaK | OTICNATh IJIABHOE OT BTOPOCTENEHHOTO. |1a@ruir,
HampasieHHoCT | MOHOMEpaX OEJIKOBBIX MOJIEKYJ, | YMeHue CTPYKTYpUpPOBaTh  Y4eOHBIH
- WX CTpOCHHMH, (DYHKIMOHAIBHBIX | MaTepHall, JaBaTh ONPEICICHUS TOHITHUSIM,

IpyNIax, BXOIAIIMX B COCTaB
AMUHOKHCIIOT, y  ydYaIIuxcs
pa3BUBAIOTCS TOHSATUS 00

YPOBHSIX OpraHM3aluy OeIKOBOH
MOJIEKYJIBI U XMMUYECKUX CBA3SX,
YyUYaCTBYIOIIUX B (OPMHUPOBAHHU
€€ CTPYKTYpBL

CaMOCTOSITETILHO
ypOKa B TETpay.
PeryasiTuBHbBIE. YMEHHE OINPENENATH IENb
ypOKa U CTaBUTh 3aa4l HEOOXOANMBIE JIJIsI
€€ JIOCTHKEHHUSL.

KomMyHuKaTHBHBIE: yMEHHe
BOCTIPHHUMATDH HH(POPMALIHIO Ha CITyX

COCTaBJIAATb  KOHCIICKT




5/4 |HykneunoBbie kucimotel:| 1 |Ypok y4aniecs pacumpsitioT Hay4Hble ITo3naBaTe/bHbBIE! ymenue | B3anMOKOHTPOIIB,
COCTaB, CTpOEHUE, dhopmupoBaHus | NPEACTABICHHUS O HYKJIEHHOBBIX CTPYKTypHPOBAaTh  y4eOHBIH  MaTepHal, (TepMHUHOIOTUYECKUI
dyHKIHMH M IHepBHYHOro| KHCIOTAX KaK HEPETyIAPHBIX BBICNISITh B HEM TIJaBHOE, paboTarh ¢ JIMKTAHT

3aKpeILIEHHs OMOJIOTMYECKUX MOJIUMEPAX, O MeYaTHBIM TEKCTOM, CXeMaMH,
SHAHMI BHJIaX HYKJICMHOBBIX KUCIIOT, HX WTocTpanusiMd.  J[aBaTe — omnpeneneHue
' (DYHKITUSX U JIOKTH3AIUY B TTOHSTHH.
KJIETKE; Y yUaluXCst PerynasiTuBHbBIE: YMEHUE OPTaHU30BATh
pa3BUBAIOTCS TIOHATHA O BBIITOJIHCHUE 3aJaHUH YUUTENIS 10
CTPOCHUU HYKJIEUHOBBIX KUCIOT, | IOPEAJOKEHHOMY aJrOpUTMY, ACNaTh
COCTaBE U CTPOEHUHU BBIBOJIBI 110 pe3yJibTaTaM paboTEhI.
HYKJIEOTHIOB, OCOOEHHOCTSIX KoMMyHHKaTHBHBIE: yMEHUe
CTPOCHUSA JBYXLIETIOYEUHON BOCHPWHUMATh HMH(POPMALIMIO HA CIyX,
mosnexyinsl JJHK. CTPOUTH PEUEBBIE BHICKA3bIBAHUSA B YCTHOM
¢opme (oTBeyaTh Ha BOIPOCHI YUHUTEINS),
paboTaTh B TpyMIax.

6/5 |AT® u apyrue| 1 |[Vpox ydamuecs pacmupsioT HaydHble | Ilo3HaBaTejbHbIE: ymenue |CaMOKOHTPOJIb,

OpraHn4yecKue (bOpMI/IpOBaHI/Iﬂ MpeaACTaBJICHUSA O MHOFOOGpaSI/II/I CTPYKTYpPHUPOBATH y‘lC6HLIfI MaTte€pual, pa60Ta C TEKCTOM
3aKpeILICHUS KJIETKH (o rOpMOHAaX, | MEYaTHBHIM TEKCTOM, CXeMaMH,
SHAHMIL bepomonax, BuTaMmHax) H ux | WUHOCTPALHMAMHU. JaBaTp omnpeneneHue
TTOHSITHH.
posu B npolueccax
. PerynssTuBHBIE. yYMEHHE OpPraHHU30BaTh
KU3HEICATSIbHOCTH, y N
BEITIOJIHGHWE  3aJJaHUid  YUHUTENs  TI0
VYaIUXCsl pa3BUBACTCS IIOHSTHE
MPeITIOKEHHOM aJITOPUTM enarthb
00 AT® kak yHHBEpCATHPHOM pel y PHIMY, A
BBIBOJIBI 110 pe3ylbTaTaM paboTEHI.
AKKyMYJISITOpe SHEPTrUuu B
KoMMyHHKATHBHBIE! yMeHHue
KJIETKaX.

BOCIIPHHMMATh HH(OpPMALMIO HA CIyX,
CTPOHTH PEUEBbIC BHICKA3bIBAHUS B YCTHOM
dopme (0oTBedaTh Ha BOMPOCHI YUUTEJs),
paborars B rpymrax.

Tema 2. CTpykTypa ¥ pYHKIHMH KJIeTKH (4 1)




7/1 |Knetka — 3jeMeHTapHas Ypok yJamuecsi pacumpsror Haydnele | [TosHaBaTesqbHbIE: naBaTh omnpezeneHus |B3auMOKOHTPOIIb,
€IUHNIA )KUBOT'O OTKPBITUA npEaACTaBJICHUA 00 HUCTOpHHU | TCPMUHAM; AaAHAIMU3HUPOBATHL COACPKAHUC TepMI/IHOHOFI/I‘leCKI/Iﬁ
HOBOT'O 3HaHMsl | M3YUYCHHs KICTKH, COBDEMCHHBIX | JICMOHCTPALMOHHBIX MATePHANOB; YMCIOT |jygraHT
MOJIOKEHUAX KIETOUYHON TEOPHH; | BOCIPOU3BOAUTH HH(OPMALIUIO TIO HaMATH
y yYaluxcs pa3BUBAETCS | AaBaThb ONPENECICHUE IOHATUSAM, CTPOUTh
TIOHSITUE 0 KIICTKE KaK | peyeBble BBICKA3bIBAHMS, YCTaHABIUBATh
3JIeMEHTapHON CTPYKTYPHO- | IpHIUHHO-CIICACTBEHHBIC CBSI3H.
(GyHKIMOHATBHOM €IMHULEC | PeryJisiTUBHbIE: YMEHUE CAMOCTOSTEIBHO
JKUBOTO. oOHapyxuBaTh U (GopMUpOBaTh y4eOHYIO
mpobieMy, ONpeAeisTh UeNd W 3aAadyd
y49eOHOU NEeATeNbHOCTH; yMeHHEe paboTarh
10 TIJIaHy, CBEPATh CBOM JIEHCTBUS C LIETBIO
M, TpH HEOOXOTUMOCTH, HCIPABIATH
OIMOKYU CAMOCTOSITENIEHO.
KoMMyHHKATHBHBIE: YMEHUE
CaMOCTOSITETIbHO OPTaHM30BHIBATH YUeOHOE
B3aUMOJICHCTBHE NpH paboTe B TpyIIIe.
YMeTh OOBEKTHBHO OIIEHHUBATh padoTy
YJICHOB T'PYIIIIHI.
8/2 |[uromnazma Ypok y4alecs pacluupsitoT Hay4HbIe ITo3naBaTenbHbBIE! ymenue |B3auMOKOHTpOIb,
(bOpMI/IpOBaHI/Iﬂ OpeaACTaBJICHUA O HUTOIIa3MCE, eé CTPYKTYpUPOBATH y‘IGGHLIﬁ Marepuall, |cCOCTaBJICHUE CXEM U
M TepBHYHOro | CTPYKTYPHBIX SJIEMEHTaX;y BBUICISITE B HEM [JaBHOE, PAbOTaTh C |1aGuum.
3aKpEILICHHs YUAILLMXCSl Pa3BUBAIOTCS IOHATHUS | [EYATHBIM TEKCTOM, cxemamu,
SHAHMI 0 HEMEMOpaHHBIX OPraHOUIAX HILTIOCTPALMAMH. [aBatp ompeneneHue
LIUTOILIAa3Mbl, KJIIETOUHBIX MOHSITUH.
BKJIIOUEHUSIX; YyYalluecs PerynssTuBHBIE: yMEHHE OpPraHU30BaTh
OBJIQJICBAIOT YMEHHUAMHU BBIMIOJIHEHNWE  33JaHAd  Y4HUTENs 10
MPOBOJUTE U OOBSCHSTH NPEUIOKEHHOMY ~ QJITOPUTMY,  JeNlaTh
pe3yIbTaThl OMOJIOTHYECKUX BBIBOJIBI 110 pe3ylbTaTaM paboTEHI.
JKCIIEPUMEHTOB. KoMMyHuKaTHBHbBIE: yMeHHue

BOCIIPHHUMATh HWH(OpMAIMIO Ha CIyX,
CTPOUTH PEeUEBBIC BHICKA3bIBAHHUSA B YCTHOU
¢dopme (0TBeHaTh Ha BONPOCHI YUHTENs),
paboTaTh B rpymmax.




9/3 |MembOpannbie opranouabi| 1 |Ypok yJamuecss pacmupsior Hayddeie | IlosHaBaTejbHbIE: yJamuecs | B3anMOKOHTPOIb,
KJIETKU O6H.I€MCTO,Z[OJ'IOF npEaACTaBJICHUA 00 COBCPHICHCTBYIOT YMEHUE OOBSICHATH COCTAaBJIEHUE CXEM U
MYECKO SHIOIUTA3MAaTUYCCKON CeTH, | B3aUMOCBS3b MEMOPAHHBIX ~OPraHOMAOB |46 ruil,
HarpaBlieHHoCT | KOMILIEKCe lonpmxu, | kneTku, Npu€mel pabOThI ¢ YYCOHUKOM U
- JU30COMax, BaKyoOJlsiX, | APYTUMH HCTOYHUKAMU OHOIOTHYECKON
MUTOXOHJIPUSIX W TUTACTUIAX, UX | MHPOpPMAIMK, YMEHHS aHAIU3HPOBATh U
CTPOCHHHM ¥  BBINOJHACMBIX | OICHUBATH rH(pOPMAITHIO,
(hyHKIMSIX; yUammecs pa3BUBAIOT | MPeoOpa3oBhIBATh HHPOPMAIMIO U3 OJHOM
YMEHHUS pacmo3HaBath | (GOPMBI B APYTYIO.
OpraHou/ibl KJICTKH Ha cxeMmax U | PeryiasiTHBHBIE: yMEHHE CaMOCTOSTEIBHO
3JIEKTPOHHBIX oOHapyxuBaTh U (HOpPMHPOBATH y4eOHYIO
Mukpodororpadusx, cpaBHHBaTh | MpobIeMy, ONpEAENATh IeNd W 3aJadu
MUTOXOHIPUM W  IUIACTUABI, | Y4eOHOU AEATENbHOCTH;, YMeHHE paboTaTh
YyCTaHaBJINBAaTb B3aMOCBA3b I10 1T1aHy, CBEPATHL CBOU HeﬁCTBHH C ICJIBIO
CTPOCHHS " ¢GbyHKIMA | 1, TpU  HEOOXOAMMOCTH, HWCIIPABIATH
MeMOpPaHHBIX OpPTaHOWIOB | OIMIMOKH CaMOCTOSITETIHHO.
KJICTKHU. KoMMyHUKATHBHBIE: yMEHHE
CaMOCTOSITETTFHO OPTraHN30BBIBATH YIeOHOE
B3aWMOJIeicTBHe Tpu paboTe B TPYIIIE;
yMeThb OOBEKTUBHO OIICHUBaTh padoTy
YJIEHOB I'PYIIIEL.
10/4 |Sinpo. Tlpokapmotsr u| 1 |KomOuHHMpoOBaH | yuamuecs pacumpsiorT Haydnble | IlosnaBaTenbHble. ymeHue paboTath c |[IpoMexyTOUYHBII
DYKapHOTHI HBIN YPOK. OpeaAcTaBJiCHUA O  AApe, C€ro | pasjiimddbIMU HCTOYHHKAMHU I/IH(l)OpMaLII/II/I, KOHTpOJIb IO TeME
CTPOCHUHN u poiin B OTACIIATH TIJIaBHOC OT BTOPOCTCIICHHOIO, «CprKTypa u
JKU3HEAEATENIbHOCTH KIIETKH, O | YMEHHE CTPYKTYpHUPOBATh yueOHBIN DYHKIUH KISTKA»
CTPYKTYPHBIX KOMITOHEHTaX | MaTepHuall, JaBaTh OMPEIeICHUs TOHITHSIM,
siIpa; SIICPHOM 000JI0YKE, | CAMOCTOSATEIBHO COCTAaBJIATh  KOHCIICKT
SIIPBIIIIKE,  XPOMOCOMAax, WX | ypoka B TE€Tpaju.
CTPOCHHH, 0COOCHHOCTAX | PeryifiTUBHBIE. YMEHHUE ONMPEAEISAThH LENb
YITaKOBKH JHK P | ypoKa M CTaBUTh 33J1a4¥ HEOOXOIUMBIE IS
(dhopMupoBaHUHU XPOMOCOM; | €€ JIOCTHIKEHHUS.
yyampecs pa3BUBalOT yMeHHs | KOMMyHHKaTHBHBIE! yMEHUE
CPaBHHMBAaTh MPOKAPHOTHUYECKUE | BOCIPHUHUMATH HH(POPMAIIMIO HA CITYyX
u OYKApUOTHYCCKHUE KJICTKH,
pas3iInyHbIC BU/bI
AYKapUOTHYECKUX KIIETOK,
yCTaHaBIUBATh B3aMMOCBSI3b
CTPOEHHUS u dhyaKIHiA

KOMITOHCHTOB dApa.

Tema 3. ObecnieueHune KiaeTok IHeprueii (3 u)




11/1

OOMEH BEILIECTB

Ypok OTKphITHS
HOBOTI'O 3HaHMS

yyaInuecs pacuiupsoT HayqHbIe
npecTaBiIeHus o poToCHHTE3e U
XEMOCHHTE3€e KaK crocobax
aBTOTPO(HOrO MUTAHUS; Y
yUaInuXCs Pa3BUBAIOTCS TTOHSTHUS
0 MeTaboNu3Me, peaKHsIxX
ACCHMUIISAIINHN U TUCCUMUIISAIIAHN U
WX B3aUMOCBSI3H, O TUTIAX OOMEHa
BEIIECTB U KJIacCU(UKAITIH
OpPTraHU3MOB IO CIIOCO0Y TUTAHUS;
yyaluecs pa3BUBalOT yMEHHE
0OBSACHSTH B3aUMOCBSI3b
MJIACTUYECKOTO U SHEPrEeTUUCCKOTO
oOMeHa.

ITo3naBaTeJbHBIE. [1aBaTh OIPEICICHUS
TEepMHHAM; aHAIN3UPOBATH COJCPIKAHNE
JEMOHCTPALMOHHBIX MaTepUallOB; YMEIOT
BOCTIPOM3BOIUTH HH(POPMALIMIO TIO TAMSATH,
J1aBaTh ONpEJeNICHNe IOHATHAM, CTPOHTH
peueBble BBICKA3bIBAHUS, YCTAHABIMBATDH
MPUYHHHO-CIICICTBEHHBIE CBSI3H.

PerysisiTHBHBIE. YMEHHE CaMOCTOSITEIBHO
oOHapyxuBaTh U (HOpPMHUPOBATH y4EOHYIO
mpobieMy, ONpeAeisTh UeNd U 3aAadyd
y49e0HOU NEeATENbHOCTH; yMeHHe paboTarh
TI0 TUTaHy, CBEPSATH CBOM JICUCTBHUS C LENBIO

M, TpH HEOOXOIUMOCTH, HCIPABIATH
OILIMOKU CaMOCTOSITEIBLHO.
KoMMyHUKATHBHbBIE: yYMEHUE

CaMOCTOSITEIIEHO OPraHM30BBIBATE ydeOHOE
B3aUMOJICHCTBHE NpH paboTe B TpyIIIe.
YMeTh OOBEKTHBHO OIIEHHBATh padoTy
YJICHOB T'PYIIIIBI.

CaMOKOHTpOJIb,
pabora ¢ TEKCTOM
yueOHHKa




12/2 |®orocunTes. Ypok ydamuecs pacmupsaiorT HaydHsle | Ilo3HaBaTebHbIE: ymenus |TecToBas pabora,
Hpeo6pa3OBaHHe SHEPruu O6H.I€MCTO,Z[OJ'IOF IpeacTaBJICHUA O OMOJIOTUYECKHMX | CAMOCTOSATEIIBHOTO ITOMCKA W BBIICIICHHS 3all0JIHECHUe Ta6J'H/IHBI
CBeTa B SHEPTHIO MYECKO akkymynstopax sHeprun (AT, | HeoOxomumon UHGOPMALUH, |(JTarip
XUMHYECKHUX CBA3EH nanpasiennocr | AAAD), CTpOCHUH | yCTAHABIMBATDL  IPUMUHHO-CICACTBCHHBIC | o rocunTe3an

- XJIOPOIUTACTOB M WX PONH B | CBSI3W, TIIOCTPOCHHUS JIOTHYECKOW IIeTH
mporecce ¢doTocunTE3A; y | paccyxaeHui, HOKa3aTelIbCTB, CMBICIOBOE
YUaIIUXCsl Pa3BUBAIOTCS IMOHSTHS | YTCHUE KaK OCMBICICHHE LEIH YTCHHUS U
o (dazax dorocuHTesa, wuX | BEIOOpP BHUIAa UYTCHUS B 3aBUCHUMOCTH OT
Y4aCTHUKAX u mporieccax, | IeH.

MPOUCXOAIINX B CBETOBYIO U | PeryinsiTHBHBIE. yMECHUE ONPEICISATh IIE]b
TeMHOBYIO  (a3pl;  ydammecs | paOoThl, IUTAaHUPOBATH STarbl ee
COBEPIIICHCTBYIOT yMEHHE | BBHIIONHEHUS] W OIEHUBATh IIOTyYEeHHBIC
peuaTtb DJICMCHTApPHLBIC PE3YJIbTAThI; YMCHHUEC OpraHu3oBaThb
OMOJIOTHYECKUE 3a]auu. BBIIIOJIHEHUE 3alaHui yuutens. Passutue
HaBBIKOB CaMOOIIEHKH W CaMOaHalln3a,
OCO3HaHWE yYallMHCA KauyecTBa M yPOBHS
YCBOCHMSI  3HaHUH,  IPOTHO3UPOBAHUS
pe3yNbTaTOB  KOHTPOINS,  COCTaBJICHHE
IJiaHa JanbHenmen JIEATEIbHOCTH
ydalerocs.
KoMMyHUKATHBHBIE: yMEHHE
BOCIpUHUMATh WHPOPMAIMIO Ha CIyX,
paboraTh B COCTaBe TBOPYECKHX TPYIIIL
YMeHue ciaymaTh W 3a/laBaTh BOIIPOCHI
YUUTEIO U OJTHOKJIACCHUKAM

13/3 |buonoruueckoe KoMOuHMpoBaH | yyammuecs pacumpstor | Ilo3HaBaTelbHBIE! ymenue [CocTaBlIeHUE
OKHCJICHUE U 00eCIICUCHHUE HBIN YpOK. | HPEACTABICHHA O | CTPYKTYpUpOBaTh  y4eOHbIl ~ MaTepual, |TaGauIbl
KJIETOK 3Hepl—~HeI‘/’I YPOK' 6I/IOJ'IOFI/I‘ICCKOM OKUCJICHHUHN BBIACIIAATH B HEM TIJIaBHOC, pa6OTaTB C «CpaBHI/ITeHBHaﬂ

NPaKTHKYM OPTaHMYECKHX BEWICCTB M POIH | MEHATHHIM TEKCTOM, CXEMAMH, |y apakTepHCTHKA
Kuciaopora B HEM, OJTanax | wumocTpanmsaMu. [laBaTe  ompezeicHue peaKiyii
SHEPreTHYeCKoro  oOMeHa; Yy | MOHATHIA.
yYanmxcs pasBuBarTca | PeryasTuBHbIe. yMEHHE OPraHHU30BaTh IHCPIETHHECKOTO
MoHSATHA 00  a’poOHOM W | BBINIOJIHEHWE  3aJlaHUH  YYHTEISd 110 obmena adpoOOHEIX H
aHa’POOHOM OKMCJIEHUHM; | TIPEIOKEHHOMY  alTOpUTMY,  JejaTh aHadPOOHBIX
ydanmecs COBEPIICHCTBYIOT | BBIBOJBI [0 pe3ysibTaraM paboThl. OpraHu3MOB».
YMEHHS XapakTepu3oBaTh dTanbl | KOMMyHHKaTHBHBIE! yMeHUe
DHEPTETHYECKOTO oOMeHa, | BoCIIpHHUMATh HWH(OpMAIMI0O Ha CIyX,

OOBSICHSTH B3aNMOCBA3b CTPOUTH PCUYCBLIC BbICKA3bIBAHUSA B yCTHOfI
CTPOCHHS MUTOXOHIPUN u | popme (OTBeUaTh Ha BOMIPOCHI YUUTEIs),

BBIMOJIHSIEMBIX UMH (DYHKLHUH.

pabotats B rpymnmax.




Tema 4. HacsiencTBeHHass nHpopManus U peajau3anus ee B kiierke (6 1)

14/1 |TeneTnueckas 1 [Ypok y4amuecss pacmupsror Hay4Hsle | Ilo3HaBaTenbHble. naBath onpeneneHus |[IpoMexyTouHbIi
I/IH(bOpMaIlI/I}I. y,I[BOCHI/IC OTKPBITHUA npeacTaBJICHUA O reHeTHYeCKOM TCPMUHAM; AHAJIU3UPOBATH COACPIKAHUC KOHTpPOJIb ule) TEeMe
JTHK HOBOIO 3Hanmsi | HHPopMaunuu, reHe, ITeHOME; y | AEMOHCTPAlMOHHBIX MAaTEPUAJIOB; YMEWT | OGecreucHiie

y4Yaluuxcs pPa3BUBAETCS MOHATHE | BOCHPOM3BOAMUTH MH(DOPMAILMIO MO MAMSITH, KIETOK SHEpTHEi»
o permukaiun JIHK; yuamuecs | naBaTte ompeneneHue MOHATUSAM, CTPOUTH
COBEpIICHCTBYIOT YMEHHsSI | peueBble BBICKA3bIBaHUSA, YCTAaHABIMBATH
COCTaBIISITh CXEMY PEIUIMKALUK | IPUYMHHO-CIICACTBEHHbIE CBSI3U
monekyn JHK, mnons3oBaTecs | PeryiasiTHBHBIE. YMEHHE CAMOCTOSITEIBHO
OMOJIOTUYECKOW TEPMHUHOJIOTHEW | OOHapyKuBaTh W (OPMHPOBATH YUEOHYIO
Y CUMBOJIUKOM. mpobieMy, onpeAensTh UeNd W 3aAa4yd
y49eOHOU NEeATeNhHOCTH, yMEHHEe paboTarh
10 TIJIaHy, CBEPATH CBOM JIEHCTBHS C LIEIIBIO
M, TpH HEOOXOIUMOCTH, HCIPABIATH
OLIMOKN CaMOCTOSATEIIBHO.
KomMyHukaTuBHbIE: yMEHHE
CaMOCTOSITEIIbHO OPTaHM30BBIBATH yueOHOE
B3aMMOJEHCTBUE TpU paboTe B TPYIIIE;
yMeThb OOBEKTHBHO OIIGHWBAaTh padoTy
YJIEHOB IPYIIIBL.

15/2 |Cunte3 PHK no marpuie 1 |VYpox y  ydammxcs  pasuBarorcs | Ilo3maBaresnbHble.  ymeHnms — cTpouTh |B3ammomnpoBepka B

Z[HK ['eHeTHYECKUN KO (l)OpMI/IpOBaHI/Iﬂ MOHATUS 00 HH(l)OpMaLIPIOHHOfI peyeBoe BBICKA3bIBAHME B YCTHOH U rpynnax, OIleHKa
W TIEPBHYHOTO PHK, o Ttpanckpunumu u e€ | mucbMeHHOH  ¢opMme,  ycTaHaBIUBATh paGoTHI TPy
3aKpeILICHUS MEXaHHU3Me, OTepOHe, | MPUYHMHHO-CIIEACTBEHHBIE CBSI3H,

SHAHM MIPOMOTOpE, T'€HETHYECKOM KOJE | JOKa3aTeJIbCTB, CMBICIOBOE UTCHHE Kak
W €ro CBOWCTBaX; yuyalluecs | OCMBICICHHME IIeJH YTEHUS W BHIOOp BHUAA
COBEPIICHCTBYIOT YMEHHS | 4T€HUS B 3aBUCHMOCTH OT IEJH, aHAINU3 U
OTIPENIEIIATh HYKJICOTHUIHYIO | CHHTE3.
nocnenosarensHocTh U-PHK mo | PeryasiTuBHBIe: yMeHUE OnpenensiTh Lenb
H3BECTHOMY ¢dparmenty | paboThI, IUTAaHUPOBATH 3Tarbl ee
monekynsl JIHK, mpu mnomomwm | BHIOJIHEHWS M OLEHHUBATH IOJyYCHHBIE
TaOJIMLBl TEHETHYECKOrO KOZa | Pe3ynbTaThl; yMEHHE OpraHHU30BaTh
OTIpPEAENATh  AMUHOKHCIIOTHYIO | BBITIOJTHEHHE 3aaHIH YUUTEIH,
[IOCIIEZIOBATEIEHOCTh  OENIKOBBIX | COCTaBIIEHUE IJ1aHa JaNbHENIIIeH
MOJIEKYJI, 3allM(pPOBaHHYIO B | JESITEIBHOCTH YYallerocs.
MOJIEKYJIax HykiIenHoBBIX | KoMMyHMKaTHBHbIE! yMeHHe
KHCJIIOT; ydamigecs | BOCIPHHUMATh HH(POPMALUMIO Ha CIyX,
COBEPUIEHCTBYIOT yMeHue | paboTatb B COCTaBE TBOPYECKUX TIPYIII.
pemarth JJIeMEHTapHble | YMEHHEe CcIymaTh M 3a7aBaTh BOIPOCHI

OHoJOrMyYecKre 3agadu.

YUUTEIIO U OJTHOKJIIaCCHUKaM
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Buocunres 0e1koB

KomOunupoBan
HBIH YpOK

ydaluiuxcs pa3BUBAIOTCA IMOHATUA

0 TPaHCIIALIH, Jramnax
OuocuHTe3a Oenka; ydaruecs
COBEPUICHCTBYIOT YMEHUS

OOBSCHATh CYIIHOCTh peaKnuit

MaTPUYHOTO CHHTE3a,
yCTaHaBIUBATh B3aUMOCBSI3b
crpoenuss T-PHK u e€ ponu B
rporecce cOopku
MOJUIETI THIHON Henu Ha
pubocowme; ydarngecs
COBEPIIICHCTBYIOT yMeHHe
MOJIb30BATECS  OMOJIOTUYECKOH

TEPMUHOJIOTUEH U CUMBOJIUKOM.

ITo3naBaTejbHBIE: [1aBaTh OIPEICICHUSI
TEepMHHAM; AHAIN3UPOBATH COJCPIKAHNE
JEMOHCTPALMOHHBIX MaTepUallOB; YMEIOT
BOCTIPOM3BOJIUTH MH(POPMAIUIO 110 MAMSTH
J1aBaTh ONpEJeNICHNe IOHATHAM, CTPOHTH
pedeBble BBICKA3bIBAHUS, YCTaHABIUBATH
MIPUYUHHO-CIICICTBEHHBIE CBS3H.

PeryisiTuBHBIE: YMEHHE CaMOCTOSITEIIBHO
oOHapyxuBaTh U (QOpMUPOBATH y4eOHYIO
mpobieMy, ONpeAeisiTh UeNd W 33Ja4d
y49eOHOU NEeATeNbHOCTH; yMeHHEe paboTarh
10 TUTaHY, CBEPSTh CBOM JICHCTBUS C LIENBIO

M, TpH HEOOXOTUMOCTH, HCIPABIATH
OIIMOKHU CAaMOCTOSITEILHO.
KoMMyHUKATHBHbBIE: yMEHUE

CaMOCTOSITETIbHO OPTaHM30BHIBATH YUeOHOE
B3aUMOJICHCTBHE NpH paboTe B TpyIIIE.
YMeTh OOBEKTHBHO OIIEHHUBaTh padoTy
YJICHOB I'PYIIIIEL.

CamocrosTenbHas
pabora — W3y4CHHE
OMOJIOTHYECKHX
TEPMHHOB,
3aII0JIHCHUE TaOJIUIIbI
«ITamnsl CHUHTE3a
OcJKa B KIIETKE»
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Perynsauus paboTsl TeHOB

KombuHupoBaHH
bl YPOK

yyalmecs pPaclIMpsioT HaydHbIE
TIpeACTaBICHUS] 00 0COOCHHOCTSIX
perynsiuud  paboThl TEHOB B
J9YKapHOTHYECKUX  KJIETKaX, O
peryastopubix yuyactkax JIHK u
(dakTopax  TpPaHCKpUILHUH;, Y
yyaluxcsi pa3BUBACTCA TOHSITHE
0 perymanud paboThl TEHOB Y
OakTepuii B 3aBHCHMOCTH OT

cyOcTpara, TOTIABIIIETO B
KJIETKY; yJamecs
COBEPIICHCTBYIOT yYMEHHS
OOBSICHATH pONIb CcyOcTpara B
perynsiuuu  pabOTBl TEHOB Y
OaxTepui, 000CHOBBIBATH
HE00XOIUMOCTb Oonee
CIIOKHOTO MEXaHHM3Ma PETYJISIHN
paboOTBl TEHOB y  9JYyKapHoT,
OOBSACHATH pOJNb TOPMOHOB U
(akTOpOB  TpPaHCKPHUILIMK B
perynsnud  pabOThl TEHOB B
KJIeTKax IYKapUOTHIECKUX

OpTraHU3MOB.

Ilo3HaBaTe/ibHBIE. yMEHHE padoTaTh C
Pa3IMYHBIMA WCTOYHHKAMH WH(GOpPMAIUH,
OTJENATh TJABHOE OT BTOPOCTENEHHOIO;
yMEHHE CTPYKTYpUPOBATh yueOHBIN
MaTepual, 1aBaTh ONPEACTICHHS MTOHITHIM,
CaMOCTOSITETIBHO ~ COCTaBIATh  KOHCIIEKT
ypoKa B TETpaju.
PeryasiTUBHBIE. YMEHHUE ONPEAETATH LENb
YpOKa ¥ CTaBUTh 33a7]a91 HEOOXOAUMBIE IS
€€ IOCTHKEHHUSL.
KommyHnnkaTuBHbIE: yMeHHe
BOCIPUHUMATh HH(OPMAITUIO Ha CITYX

CaMOKOHTpOJIb,
rpymnmnoBas pabora




18/5 | Bupycel — Hewiietounbie| 1 |Ypok yJamuecs: pacumpsior Hayddeie | Ilo3HaBaTejbHbIE: ydamuecs |DpoHTanpHas Oecena,
(boprI JKU3HU MeToJoJoruyec | NPCACTaBICHHA W Pa3BUMBAIOT | COBCPIICHCTBYIOT  yMCHHC pa6OTLI C [caMocTodaTelIbHas
KO MOHATHSA O BUpycaX, QaraxX, | ydeOHUKOM H JAPYTUMH HCTOYHUKAMU paGora, pabora c
HanpasieHHocT | BUPHOHAX, Karcujax, | OMOJOTUYEeCKOH WH(pOpMAIMH, YMCHHS TEpMUHAME
- npoBHpycax, peTpoBUpycax, | aHaAIU3UPOBATH u OLEHUBATE | o o o
oOpaTHOI TPAHCKPUIIINK; | WHHOPMAITHIO, peoOpa3oBLIBATH
ydaiuecs COBEPIICHCTBYIOT | MH(OPMAIUIO U3 OJTHON ()OPMBI B JPYTYIO.
yMeHHsSI OOBSICHATh MeXaHu3M | PeryjsiTuBHbIe: yMEHHE CaMOCTOSITEIHHO
BOCIPOM3BOJICTBA BHPYCOB U | OOHapyXWBaTh W (OPMHUPOBATH y4eOHYIO
000CHOBBIBaTh 3HAUECHUE BUPYCOB | MPOOJIeMy, ONPEACHsaTh ICId U 3aJadu
B IIPUPOJE U JJI YEIOBEKa. y49e0HOU NEeATeNbHOCTH; yMeHHe paboTarh
0 IUIaHYy, CBEPATH CBOU ACHCTBUS C LEIBIO
U, TpU HEOOXOAUMOCTH, HCIPABJIATH
OIMOKN CAMOCTOSATENBHO.
KoMMyHHKaTHBHBIE: yMEHUE
CaMOCTOSITETTFHO OPraHN30BHIBATH yUeOHOE
B3amMojeiicTBue TpU paboTe B TPYIIIE;
yMeTb OOBEKTHUBHO OIICHHBATH pPadOTy
YJICHOB T'PYIIIIEL.
19/6 | T'eunas wu  kjerounas| 1 |Ypok yyamuecs pacuupstor HayuHble | Ilo3HaBaTesibHBIE! yMmenue |CaMoOCTOsATENbHA
UHKCHEepU O6HI€MCTOI[OJIOF npeacraBjICHUA O FEHHOM U CTPYKTYpUPOBATH y‘IGGHLIﬁ Marepual, pa60Ta’ COCTaBJICHUEC
MYECKO KJIETOYHOH  MHKEHEPMH  Kak | BBIIENATh B HEM IJaBHOE, pPabOTaTh C |cxem
HANpaBieHHocT | COBPEMEHHBIX HaIpaBJICHUSIX | MEYaTHBIM TEKCTOM, cxemamu,
- OMOTEXHOJIOTUH, HMX 3ajJavyax | HILTIOCTPALMAMH. JaBaTp omnpeneneHue
JOCTIDKEHUAX; Yy  Yy4alluxcs | MOHSTHI.
COBEPILEHCTBYIOTCS yMeHus | PeryisiTuBHBIe: yYMEHHE OpraHU30BaTh
00OCHOBBIBaTh POJIb TEHHOM U | BBIOJHEHHE  3aJlaHUM  yduTeNsd IO
KJIETOYHOU WHXEHEPUH B | MPEMIOKEHHOMY  QITOpPUTMY,  JelaTh
MEIUIIMHE W TPOMBIIIICHHOCTH, | BBIBOBI IO Pe3yibTaTaM pabOTHI.
TI0JTH30BATHCS ouonornyeckoii | KoMMyHHKaTHBHBIE: yMeHHue
TEPMUHOJIOTHEH U CUMBOJIUKOM. BOCIPUHUMATh HMH(OPMAIIUIO Ha CIyX,
CTPOUTDH PEUEBBIC BHICKA3BIBAHUS B YCTHOM
(dopme (oTBeyaTh Ha BOIPOCHI YUHTEINS),
paboTaTh B rpymmax.

Pa3znen I1. Pa3mHokenne U pa3BuTHE OPraHu3moB (7 1)

Tema 5. PazmHoKeHHe OpraHu3mMoB (4 1)




20/1 |becniojoe ¥  MOJIOBOE KombuHunpoBaHH | y yJamuxcs pasBuBarorcsa | Ilo3HaBaTenbHble. maBaTh onpeneneHus |TeMaTHUeCKui
pa3sMHOKEHUE bIY YPOK TIOHATHA o Oecroaom TEPMHUHAM; aHAJIMU3UPOBATHE COACPKAHHUC KOHTPOJIb 10 Pagﬂeﬂy
Pa3MHOXKCHHH, KIOHAX, TOJOBOM | JACMOHCTPAL[HOHHBIX MAaTePHAOB; YMEIOT |1 KjeTka — eQMHHIA
Pa3MHOKEHUH, COMATUYECKUX | BOCHPOM3BOJUTH HHPOPMALMIO MO NAMSATH, |yepin o
KIIETKaX, TapTeHOTeHe3e; Yy | JaBaTh OMNpEIeNIeHHE IOHATHSAM, CTPOUTH
yyammxcs COBEpIIIEHCTBYETCS | peUYeBbIE BBICKA3BIBAHUS, YCTaHABINUBATh
yMEHHE OOBSICHATH | IPUYUHHO-CJICICTBEHHBIE CBSI3H.
OHMOJIOTHYECKUH CMBICI TIOJIOBOTO | PeryisiTUBHBIE. yMEHHE CaMOCTOSATEIHHO
u Oecrnoioro  pa3MHOXEHHs, | OOHapyXuBaTh W (OPMHUPOBATH yUEOHYIO
pasnuyusg  MEXKAY ~ TOJIOBBEIM | MpoOJieMy, OMpeleNsaTh Ledd H 3aJadd
pPa3MHOXXEHHEM W  TIOJOBBIM | y4eOHOH NesTeNbHOCTH; YyMeHHe paboTaTrh
IIPOIIECCOM. TI0 TIIIaHY, CBEPSITh CBOM JACHUCTBUS C IIENIBIO
M, TpH HEOOXOIUMOCTH, HCIPABIATH
OIKMOKN CaMOCTOSATENBHO.
KoMMyHUKAaTHBHbBIE! yMeHHe
CaMOCTOSITEJIbHO OPTaHM30BBIBATH yueOHOE
B3aMMOJIECTBUE TpU paboTe B TpYIIIE;
yMeThb OOBEKTHBHO OIIGHWBaTh padoTy
YJICHOB TPYIIIIHL
21/2 | Jenenwne xiaeTku. Murto3 Ypox y yYaluxcs pazsuBaroTcs | Ilo3HaBaTebHbIe. 1aBaTh onpeneneHus |CaMOKOHTPOJIb,
OTKPBITUA IOHATHA O (1)&33.X KJIETOYHOI'O | TEpMUHAM; aHaJIU3UPOBATHL COACPIKAHUC pa60Ta C TEKCTOM
HOBOTO 3HaHMsl | UMKIa, MUTO3e M ero (¢asax, | AeMOHCTPALMOHHBIX MaTE€pHaloB; YMEIOT ydaeGHKa
mpoleccax, MNPOUCXOMANINX B | BOCIPOU3BOIUTH HH(DOPMAITUIO O TTAMSTH,
KIIETKE BO BpeMsi wWHTep(da3bl W | 1aBaTh OMNpPENEIICHHUE IOHATUSM, CTPOUTH
Pa3IMYHBIX ¢a3 MHUTO3a, | peueBble BBICKA3BIBAHUS, YCTaHABINUBATH
OHMOJIOTUYECKOM 3HAYeHWH | TPUYMHHO-CJIEICTBEHHBIE CBSI3H.
MHTO3a; y ydamuxcs | PeryisTuBHbIe. yMEHHE CaMOCTOSATEIHHO
COBEpIIIEHCTBYIOTCS yMeHusi | oOHapyXHuBaTh U (QOPMHUPOBATH y4eOHYIO
XapaKTepH3oBaTh  M3MEHEHWH, npoOieMy, OmNpeAenaTh Held W 3aJa4yu

MPOUCXO/AIINE C TeHETHYECKUM
MaTepuaiioM KIETKH BO BpeMs
uHTepaspl W pazauyHbX (a3
Meiio3a, OOBSACHATH NPUYMHBI
00pa3oBaHMsl T€HETHYECKH
HJCHTHYHBIX KIIETOK B
pe3yJibTaTe MUTO3A.

yueOHOW NeATeNbHOCTH; YMEHUEe padoTaTh
IO IJIaHy, CBEPATH CBOM JIEHCTBUS C LENBIO

A, TpA HEOOXOIUMOCTH, HCIPABIATH
OIMMOKH CaMOCTOSITEIIBHO.
KoMMyHHKaTHBHbBIE: YMEHUE

CaMOCTOSITEIbHO OPTaHU30BbIBATH yueOHOE
B3aMMOJIEICTBHE TIpH paboTe B TPYIIIE;
yMeTb OOBEKTHBHO OLIEHHBAaTh paldoTy
YWIEHOB IPYIIIBL.




22/3 |Meiio3 1 |Ypok
OTKPBITHS

HOBOI'O 3HAHUA

y YYaIIuXCst pPa3BUBAIOTCS
MOHATHS O JUINIOWJHBIX H
ralIONAHBIX KJISTKaX, MeHo3e,

TOMOJIOTUYHBIX
nepekpécre XpOMOCOM;
ydamuecs COBEPILIECHCTBYIOT
YMEHHSI CpaBHUBaTb MHUTO3 U
MeHo03, OOBSICHATh W3MEHEHHS,
MPOUCXOASIINE C TEHETUYECKUM
MaTepUaJOM B XOJAE Pa3IMYHBIX

XpomMocomax,

da3  Melio3a,  IONTH30BATHCS
OHOJIOrHYECKOM CHMBOJINKOH,
peniathb 3JIeMEHTapHbBIC

OMOJIOTUYECKHE 3aaUM.

Ilo3HaBaTenbHbIE: yMEHHE
CTPYKTYypHpOBaTh Y4eOHBIII MaTepuai,
BBIIENATE B HEM TJlaBHOE, padoTaTth C
MeYaTHBIM TEKCTOM, CXeMaMH,
wunocTpanysMu.  JlaBate  ompezencHue
TIOHSATUH.

PeryasiTuBHbBIE: yMEHHE OpraHU30BaTh
BBIIOJIHCHUE  3aJaHUil  y4uTens 1o
[IPEVIOKEHHOMY ~ aJlOpUTMY,  J€JlaTh
BBIBOJIBI 110 pe3yjIbTaTaM PaOOTHI.
KomMyHukaTuBHbIE: yMEHHe
BOCIIPUHUMATh HMH(MOPMALUMIO Ha CIyX,
CTPOUTH PEYEBHIC BHICKA3bIBAHUS B YCTHOM
¢dopme (OTBeuaTh Ha BOMPOCHI YUHTEIs),
paboTaTh B TpymIax.

Koumponv  3nanuii.

«Koncrpykrop».

3arnoaHeHne
TaOJIULIBI
«XapaKTepUCTUKA
MHTO3a U MEeH03a»

23/4 | O6pazoBanue monoBeix | 1 [Ypok
KJIETOK. dbopmupoBaHus
OntogoTBopeHue U TEPBUYHOTO
3aKperICHUs
3HaHUHI

y  ydammxcs pasBUBAIOTCA
MOHATHA O CTPOECHUU TIOJOBBIX

KIJIETOK, MEXaHU3Max
criepMaroreHe3a W OBOrcHe3a,
OIJIOZIOTBOPCHU U u ero
OHOJIOTHYECKOM 3HAYCHHUH,
yyaniecs COBEPIICHCTBYIOT
YMEHUS CPaBHUBATh IPOIECCHI
CIepMaToreHe3a U  OBOI'CHE3a,
OOBSICHSITH B3aHMOCBSI3b
CTpPOCHUS U (QYHKIHA TaMmerT,
[I0JIb30BAaThCS  OHMOJIOIMYECKOM
CUMBOJIMKOM, pelartsb
JJIEMEHTAPHBIE  OUMOJIOTHYECKHE
3aIauH.

IMo3naBaTeabHBIE: yMEHUE
CTPYKTYpUpOBaTh  Y4eOHBII MaTepual,
BBIACIIITH B HEM TIJIaBHOC, pa6OTaTb C

TICYaTHBIM TEKCTOM, cXeMaMH,
wulrocTpauusiMu.  J[aBaTe  onpenencHue
MMOHSTHH.

PeryasaTuBHbIE: yMEHUE OpPraHu30BaTh
BBIIIOJIHEHUE  3aJaHUM  y4yuTens IO
MPEUIOKEHHOMY  aJrOpUTMYy,  JIeJaTh
BBIBO/IBI 10 pe3yJibTaTaM paboThI.
KoMMyHHKAaTHBHbBIE: yYMEHUE

BOCIIPUHMMATh HWH(OpPMAIMI0O Ha CIyX,
CTPOUTH PEYEBbIC BHICKA3bIBAHUS B YCTHOM
(dopme (OTBeHaTH Ha BOMPOCHI yUYHUTEIs),
paboTath B rpymmax.

NuauBunyanbHas
pabora, pabota
MaJIbIX Tpymmax

B

Tema 6. UnauBuayaibHOE pa3BUTHE OPraHu3MoB (3 )
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3apoabIIlIEBOE pa3BUTHE
OPraHU3MOB

Ypok
OTKPBITHS
HOBOT'O 3HaHUS

y yUaIuxcs pa3BUBAIOTCS
MOHSITHS 00 OHTOI'CHE3E,
HaYaIbHBIX CTTHSIX
SMOPHOHATBHOTO  PasBUTHSA, O
3apOIbIIIEBBIX JIUCTKAX u
rporecce OpraHOreHe3a,;
y4anecs COBEPIICHCTBYIOT
YMEHHUSI  CpaBHHBAaTh  CTaJUU
SMOPHOHATIEHOTO pa3BUTHS
Mexay coboil u  OOBICHATH
MPOLIECCHI, IPOUCXOMIAIIME Ha
KKIOW CTaaud, II0JIh30BATHCS
OHOJIOTHYECKOM CHMBOJIMKO,
peniathb 3JIEMEHTapHBIE

OMOJIOTHYECKHE 3aa4uH.

IMo3HaBaTesibHBIE:
HYXHYIO HHGOpPMAIUIO, HCIOIb30BaTh
pa3IUYHbIC WUCTOYHHUKHU MIOJTyYeHUS
rH(pOpPMAIUY, MPEJCTABIIATE HHPOPMAIIHIO
B BHJEC CXEM, TaOIWIl W KOHCIIEKTOB,
AHAJIM3HUPYIOT, CPaBHHBAIOT,
KJIACCU(UIMPYIOT U O00O0OIIAIOT TMOHSTHUS;
JIAFOT OIIPEJICIICHUE TMOHATUSIM Ha OCHOBE
M3yYEHHOTO Ha pa3IMYHbIX IpeIMeTax
y4eOHOro MaTepuaia.

PeryasiTuBHbIE: CaMOCTOSITEITHHO
MOCTaBHUTH 1e]Tb Pa0OTHI, COCTABUTH TUIAH U
MOCJICIOBATEIbHOCTh JICHCTBUMN, CIMYUTH

YMCHHE HaXoIUThb

PE3YJIbTAThI u BHECTHU HCO6XOZ[I/IMLI€
JOTIOJIHEHUS, OLICHUTH CTETICHb
YCHEIIHOCTA  CBOEM  MHAMBHUAYalIbHOU
00pa30BaTeIbHON ACSITEIBHOCTH.

KomMMyHuKaTHBHBIE. OTCTaBaThb CBOIO
TOYKY 3pEHUSl TPHUBOAUTH APTYMEHTHI,
IMOATBCPIKAATh ux nmpuMepamu, C

JIOCTOMHCTBOM MIPU3HABATH CBOU OIIUOKH U
KOPPEKTUPOBATh 3HaHMUS,
B3aMMOOLIEHUBATh JIPYT Apyra.

[IpomexxyTouHbII
KOHTPOJb  TIO
«Pa3MHOKEHHE
OPTraHU3MOBY

TEMEC




25/2

Huddepenurpoka
KJICTOK.
[TocTamOpHoHansHOE
pa3BuTHE

Kombunuposa

HHBIN YPOK.

Ypok-
MPAKTUKYM

y4aluecs: pacuIMpsioT HaydHbIE
NPEACTaBICHUSI O MEXaHu3Me
TuQPEepeHIMPOBKH  KIETOK B
Ipolecce pa3BUTHUS OpraHu3Ma U
MEXaHNU3Max OIpPEAEICHHs I10JIa;
y  yYalluXcs  pa3BUBAIOTCA
MOHATHSI O MOCTAMOPHUOHATBHOM
Pa3BUTHH OPTaHU3MOB, IIPSIMOM U
HETIPSIMOM  TTOCTAMOPHOHATBHOM

pa3BUTUHU ’KUBOTHBIX,
0COOEHHOCTAX

MOCTAMOPUOHANBHOTO  Pa3BUTHUS
pacTeHuit; y y4amuxcst

pa3BUBAIOTCS YMEHHsI CPABHUBATh
npsMOe ¥ HENpsIMOE pa3BHTHE
KHBOTHBIX, OOBSACHATH
MexaHu3Mbl  auhdepeHIMPOBKU
KJIETOK B TIpOLECcCe Pa3BHUTHA
OpraHmsMa.

Ilo3HaBaTeJIbHBIE: YMEHHUSA
CaMOCTOSITETTFHOTO TIOWCKAa W BBIJEICHUS
HE00X0UMON HH(OPMAIINU, MPUMCHCHHS
METOJIOB  MH(OPMAIMOHHOTO  TOWCKA,
MOJIETTUPOBAHMUS, CTPYKTYPHPOBATH
3HAHUS, OCYIIECTBISATH BHIOOp HamOosee
3¢ ()EeKTUBHBIX CHOCOOOB pEIICHHS 33Jad,
pedraekcuro  cmocoOOB W YCIOBHH
JeHCTBHSI, KOHTPOIb M OIIEHKY IpoIiecca
PE3YJIbTATOB JEATECILHOCTH.
PeryisiTUBHBIEC. yMEHHS OCYIIECTBIISTH
IJTAaHUPOBAHUE, MIPOTHO3UPOBAHUE,
KOHTpPOJIb B (OopMe CIUYEHHS Crocoba
JICUCTBUS U €r0 pe3yjbTara C 3aJaHHbIM
STAJIOHOM, KOPPEKTHPOBAaTh W OICHUBATH
CBOH 3HAHUS H JIeHCTBUA,
pETIaMeHTHPOBATh CBOIO JCATEIbHOCTb.
KoMMyHuKkaTHBHBIE. YMEHHS CIyIIaTh H
BCTymaTh B JHWAJOr, Yy4YacTBOBAaTh B
KOJUIGKTUBHOM  OOCYXJECHHH  TMpoOiieMm,
IIJIaHUPOBAHUC yqe6Horo COTpYyAHHNYECCTBA
C y4dTeNeM H  CBEPCTHUKaMH, C
JIOCTaTOYHO  MOJHOTOM ©  TOYHOCTHIO
BbIpaXaTb CBOW MBICJIM B COOTBETCTBUMU C
3a/layaMd W YCIOBHSIMH KOMMYHHKAIIHUU;
BIIaJICHUE MOHOJIOTHYECKOM u
JManoruyeckoi popMamu peun

Konmponsv  3nanuii.
«Koncrpykrop».
Yyamumces
npeiaraTcs
KapTOUYKU c
HU300pakKeHUEM
CTaui
SMOPUOHAILHOTO
Pa3BUTHUS JKUBOTHBIX
U KapTOUYKH C uX
HA3BAHUSIMH.




26/3 |PaszButune
OpraHmsma

B3pOCIIOTO

Ypok
pedaexkcun

yyalmecs pacHIMpsioT Hay4dHbIS
MIPEeCTaBICHNsI 00 UMMYHHUTETE,

BaKI[MHAIWH; y yUaruxes
pa3BUBAIOTCS MTOHATHS o
rOMEOCTAa3e, CaMOpEeTyIISIHH,

BIIUSTHUM BHEIIHUX YCIJIOBHH Ha
pa3BUTHE OPTraHU3MOB, YPOBHIX
MIPHUCIIOCOOJIEHUSI OPTaHU3MOB K

N3MEHSIOIUMCS YCIIOBHUSIM;
ydaluecs COBEPUIECHCTBYIOT
YMEHUS OOBSICHATH poJIb

CaMOpEryJsilid M HMMYHHTETA
JUIA TIOJIEPXKAHHWS TOMeOoCTasa,
000CHOBBIBATH 3HaYECHUE
BakIMHAIIUK, POJb CTBOJOBBIX
KJIETOK JUIS POCTa W Pa3BUTHS

OpFaHI/BMOB, I10JIb30BATHCA
OHOJIOrHYECKOM CHMBOJINKOH,
peraTh JJIEMEHTapHBIC

OMOJIOTUYECKHE 3aaUH.

Ilo3HaBaTeJIbHBIE: yMeHHe
CTPYKTYpPHpPOBaTh Y4E€OHBIA  MaTepHal,
BBICNISITh B HEM TIJaBHOE, paboTarh ¢

HeYaTHBIM TEKCTOM, cXeMaMHu,
WTocTpanusiMd.  J[aBaTe — omnpeneneHue
THOHSTHUH.

PeryasaTuBHbIEC: yYMEHUE OpPraHU30BaThH
BBIIIOJIHEHHE  33JaHUM  y4yuTens 1o
NPEIVIOKEHHOMY  AJITOPUTMY, JenaTh
BBIBOJIBI 10 pe3yJibTaTaM paboTEhI.
KoMMyHHKaTHBHBIE: yMEHUe

BOCIIPMHMMATh HMH(POPMAIMI0 Ha CIYX,
CTPOUTH PCYCBLIC BbICKA3bIBAHUS B yCTHOﬁ
¢dopme (0oTBe4aTh Ha BONPOCHI YYHTEs),
paboTaTh B TpyMIax.

TemaTnueckuit
KOHTPOJIb
Pazneny
Pasmuoxkenne
pa3BUTHE
OpraHu3MoOB

1o

Paznen III. OcHOBBI TeHeTHUKH U cejieKuu (8 1)

Tema 7. OcHOBHBIE 3AKOHOMEPHOCTH SIBJICHUI HACJIEICTBEHHOCTH (5 1)




27/1 |MonorubpuaHoe KombOunmpoBa |y yYalmxcs passuBaiorcs | Ilo3maBareibHble. ymeHue Haxoautsh |JI/p Nes "
CKpEILIUBaHUE. HepBBIﬁ u HHBIN YpOK. | TIOHATHS O THOPUAOIOTHYECKOM | HYXHYI0O WH(GOPMAIUIO, HCIONb30BaTh |CocTaBlICHUE
BTOPOIi 3aKOHBI MeHzest Vpok- MeTojIe, JIOMHUHAHTHBIX U | pa3IudHbIC HUCTOYHMKH TMONYYCHUS | [poCTeiiimX cxeMm

PAKTHKYM PEIECCUBHBIX Mpu3HaKax, | MH(QOPMAIUH, MPEICTABIATh HHPOPMAIIHIO ckpermBanms”
aJIeIsx, FOMO3UT'OTHBIX U | B BHAC CXeM, TaOIuIl] W KOHCIICKTOB;
TETEPO3UTOTHBIX OpraHu3Max, | aHAIU3HPYIOT, CPAaBHMBAIOT, |[Thopenka  yauTeNeM
3aKOHE €IUHO00pa3usi TMOPUIOB | KIaCCUQUIUPYIOT U O0OOIIAIOT TOHSATHS; BEITOTHEHIS JIP
[IEPBOrO IOKOJICHHWS M 3aKOHE | Jal0T ONpeeCHHE IOHATHSIM Ha OCHOBE
pacIIeIICHHS, yyaiuecsl | U3y4eHHOT0 Ha Pa3lUYHBIX IpeaMerax
COBEPIICHCTBYIOT yMeHHsl | yueOHOro Marepuaa.
OOBSACHATH NpUYUHBl | PeryjasiTuBHbIE: CaMOCTOSITEIbHO
€AMHOO00PAa3Hsi THOPUAOB TIEPBOTO | IMTOCTABUTH LETh paOOTHI, COCTABUTH INIAH U
MOKOJICHUS] W PacUIeIUIEeHUs B | HOCIEIOBATEIbHOCTh JACHCTBUM, CIMYUTH
IIOTOMCTBC FI/I6pI/I,I[OB, PE3YJIbTAThI u BHECTHU HCO6XOI[I/IMLIC
10JIb30BAThCS FCHETHYECKOH | JOIOIHCHHMS, OILICHUTh CTCICHb
TEPMUHOJIOTHE U CUMBOJIMKOM, | YCOCIIHOCTH  CBOEH  HMHIWBHUIYaJbHOU
COCTaBJISITh 3JIEMEHTAapHBIC | 00Pa30BaTEIBHOMN IEATSIIEHOCTH.
CXeMBl CKDCIIMBAHWS, pEIIaTh KoMMyHUKATHBHBIE. OTCTaBaTh CBOIO
3JIEMEHTAPHBIC reHeTHyeckue | O <Y SPCHHA THPHUBOIUTE  APIyMCHTEL,
sazaum. IIOATBEPKIATh 150, [IpUMEpaMy, c
AOCTOMHCTBOM IIPpU3HABAThL CBOU OHII/I6KI/I 158
KOPPEKTHPOBATh 3HAHUA,
B3aUMOOLICHUBATh IPYT Apyra.

28/2 |T'enotum u heHOTHIL. Komb6unupoBan | y YYALUXCS pazeuBatorcs | Ilo3HaBaTeabHBbIE: ymenue | Kowmponv 3uauuii:
BsauMoelicTBHE TEHOB. HEIN YpPOK.| IIOHATHA O TCHOTHIIC, HEIOIHOM | CTPYKTYpUPOBATH yueOHBIH  MaTepual, | cocTaBICHHE CXEMBI
AHaIM3HpYIOLIee Ypok- JIOMUHHUPOBAHHH, BBIICNATh B HEM TJIaBHOE, paboTaTth C MOHOTHOPH/IHOTO
CerHH/IBaHI/IeM HpaKTI/IKyM AHAJIM3UPYIOIIEM CKPCUIMBAHWU, IIe4YaTHbIM TCKCTOM, cXeMamu, CerHII/IBaHI/Iﬂ;

yyaruecs COBEPILICHCTBYIOT | HIIIOCTPALUAMY. JlaBath ompejeneHue 3KOH

YMEHHUSI OTIPEIEIIATh TUI | ITOHSTHH.

B3aMMOICHCTBHS reHoB | PeryiasiTuBHBIE: yMEHUE OpraHHU30BaTh €ZIMHO00pa3Hs
(momuHHpOBaHME, HEIIOJIHOE | BBINOJIHEHWE  3aJaHMd  y4duTens 10 rubpusos  mepsoro
JIOMHHUPOBaHUE, NpeIOKEHHOMY — anroputMy,  jenarp | HOKOJCHHS, — 3aKOH
KOJIOMUHHUPOBAHHUE), BBIBOJIBI 110 PE3yJIbTaTaM paboThlI. PpacIICINICHN.
I10JIb30BAThCS reHerndyeckori | KoMMyHHKaTHBHBIE: yMEHHE

TEPMUHOJIOTHEH W CHUMBOJIMKOHM, | BOCTIpUHMMATh HWH(OpMAIMIO HA CIyX,

peniatb JJIEMEHTApHBIC | CTPOUTH PEUEBEIC BHICKA3bIBAHUS B YCTHOU

TCHCTUYCCKHEC 3aJa4H.

¢dopme (oTBeuaTh Ha BOMPOCHI YUHTEIS),
pabotats B rpymnmax.




29/3 | Aurudpuanoe Ypok y YYaIIuXCst passuBarorcs | IlosnaBarenbHble: naBate onpeneneHus [JI/p Ne6 " Pemienue
CKpCILIUBAHUE. TpeTI/Iﬁ (bOpMI/IpOBaHI/IH TIOHATHA 0 I[I/IFI/I6pI/I,Z[HOM TEPMHUHAM; aHAJIMU3UPOBATE COACPIKAHHUEC 3JIEMEHTAPHBIX
3akoH Mengens M IepBHYHOro| CKPEIMBAHMY, 3aKOHE | ACMOHCTPALMOHHBIX MAaTEPUAIOB; YMCKOT |regeTmueckux 3a1ad."”

3aKpeILIEHHs HE3aBUCUMOTO pacIeIuIeHus; | BOCIIPOU3BOAUTE NH(OPMAITHIO IO MaMSITH,
SHAHM yarecs COBEpPIIICHCTBYIOT | JaBaTh OIPENEICHHE IMOHSATHSIM, CTPOUTH
YMEHUS OOBSCHSTH | peUEBBIC BBICKA3bIBAHUS, YCTAHABIHMBATH
3aKOHOMEPHOCTH HACJEIOBAHUS | MPUUYUHHO-CIICICTBEHHEIE CBSI3H.
MIPU3HAKOB Ha ocHOBe | PeryifiTUBHBIE! YMEHHE CaMOCTOSITENHEHO
COBPEMEHHBIX IIPENICTaBICHUH O | OOHApYXKWBaTh M (OPMHUPOBATH YUEOHYIO
MEXAHM3MaX HAC/IEACTBEHHOCTH, | MPOOIEMY, ONpeneNiTh LEIM M 3a[aun
COCTABJIATH CXeMbl CKPELLMBAHHS, y4eOHON NeATENbHOCTH; yMenne paborartp
peaTs seMenTapHble | 10 IUIAHY, CBEPATH CBOM ICHCTBHSA C UENbIO
FeHETHUECKHE 3a1adi. U, TpU HEOOXOJUMOCTH, HCIPABIATH
OIIUOKYU CAMOCTOSITEIILHO.
KoMMyHUKAaTHBHbBIE! yMeHHe
CaMOCTOSITETTFHO OPTraHN30BHIBATh yUeOHOE
B3aMMOJICUCTBHE TIpU paboTe B TPYIIIE;
yMeThb OOBEKTHBHO OIIGHWBaTh padoTy
YJIEHOB TPYIIIIHL

30/4 |Cuerutennoe Ypok y Y4YaIluxcst pa3BuBatorcs | Ilo3HaBaTe/ibHBIE! ymeHus |Pemenune 3amad  Ha

HacJIeJ0BaHUE I'€HOB (bOpMI/IpOBaHI/Iﬂ IIOHATHA O CHCIUICHHH TCHOB, | CAMOCTOATCILHOI'O IIOMCKA W BBINCICHHUA |CHEIJIEHHOE C II0JIOM
M IEPBUYHOTO peKOMOMHAIMM  KaK  MOIIHOM Heo6xoz[mvv[01?1 nH(pOpMAaIH, BEIOOD HACJIEI0BAHHE
3aKpeIUIeHUS HCTOYHHKE T€HETHYECKOTO | OCHOBAaHUHN M KPUTEPUEB JJIsI CPABHEHUSI.

SHAHMI pa3HooOpasus, reHome; | PeryasiTuBHBIE. YMEHUE ONPEACIATH 11ETh
y4arnecs COBEPIIICHCTBYIOT | paboTHI, IUTAHUPOBATH STarbl ee
yMeHHS OOBSCHATH TPHYWHBI | BBHITIOJHEHUS W OLEHUBATh IIOJTyYeHHBIC
HEXeJIaTeIbHOCTH pe3yibpTaThl,  OCO3HAHUE  yYaITUMUCS
OJIN3KOPOICTBEHHBIX OpakoB, | KaueCTBa M YPOBHS YCBOCHHUS 3HAHUH,
COCTaBIISITh CXEMBI CKPEIIMBAHUSA, | IPOTHO3UPOBAHHUSA DPE3YJIhTaTOB KOHTPOIIA,
pemarb 3JIEMEHTAPHBIE | COCTABIIEHUE IUIaHa JlanbHeuIen

TEHETUYECKHUE 3aJaUH. JIESATEITFHOCTH YUaIerocs.
KoMMyHUKAaTHBHBIE: yMEHUue

BOCIIPUHAMATh HHPOPMALUIO Ha CIyX,
paboTaTh B COCTaBe TBOPYECKHX TPYMIL.
YMeHue ciymarb W 3aJaBaTh BOMPOCHI
YUUTEIIO U OTHOKJIACCHUKAM




31/5

OTHOILIIEHHS TeH —
npusHak. BuesaepHas
HACJICACTBEHHOCTb.
BsaumogeiictBue
TE€HOTHIA U CPEJIBI IPU
(hopMHUpOBaHHH MPU3HAKA.
I'eneTnyeckme OCHOBBI
MMOBEICHUS

Ypok
001LIEMETOI0JIO
THYECKOM
HaIpaBJIECHHOCT
u

y  ydammxcs pa3BUBaIOTCA
MOHATHA O  MHOXXECTBEHHOM
JNEHCTBUM  TEHa,  JICTATbHBIX
reHax, HOBOOOpa30BaHUIX
MpU3HaKa, BHEsIZIEPHOM
HaCJIeICTBEHHOCTH;

(hOpMHPYIOTCSI TIPEACTABICHUSI O
KaueCTBEHHBIX u
KOJMYECTBEHHBIX MpU3HAKAX,
HOpME  peakuuw;  ydJalruecs
COBEPIICHCTBYIOT yMeHHe
XapaKTepHU30BaTh pasnuYHbIC
THUIIbI B3aI/IMOILCI\/'ICTBI/IH T'CHOB,
CpPaBHHMBATh 0COOCHHOCTHU

HacCJICAOBaHWA KadYCCTBCHHBIX U
KOJIMYECTBEHHBIX ITPU3HAKOB.

Ilo3HaBaTenbHbIE: yMEHHE
CTPYKTYypHpOBaTh Y4eOHBIII MaTepuai,
BBIIENATE B HEM TJlaBHOE, paboTaTth C
MeYaTHBIM TEKCTOM, CXeMaMH,
wunocTpanysMu.  JlaBate  ompezencHue
TIOHSATUH.

PeryasiTuBHbIE: yMEHHE OpraHU30BaTh
BBIIOJIHCHUE  3aJaHUil  y4uTens 1o
[IPEVIOKEHHOMY ~ aJlOpUTMY,  J€JlaTh
BBIBOABI MO  pe3yiabTataM  PalOTHI
KomMyHukaTuBHbIE: yMEHHe
BOCIIPUHMMATh HMH(QOPMALUIO Ha CIyX,
CTPOUTH PEYEBHIC BHICKA3bIBAHUS B YCTHOM
¢dopme (OTBeuaTh Ha BOMPOCHI YUHTEIs),
paboTaTh B TpymIax.

Konmpone  3nanuii:
pelieHre 3amav4  Ha
HacJeI0BaHHe
NIPU3HAKOB,

CHCIIJICHHBIX C IIOJIOM.

Tema 8. 3akoHOMepHOCTH U3MeEH

YUBOCTH (2 1)

32/1

MonaudukanuonHas,

KOMOMHATHUBHAS n

MyTallMOHHAasA
N3MCHYHUBOCTD

1

Ypok
aHAJIU3UPOBAH
s 3HAaHUU

y yYaluxcs Pa3BUBAKOTCS
MOHATHA O MOAM(PHUKAIIMOHHON
HW3MCHUYHMBOCTH, KOMOHHATUBHOM

HA3MEHYHUBOCTH, MYyTallMOHHON
W3MEHYMBOCTH, T[E€HOMHBIX W
XPOMOCOMHBIX MyTalusx,
TEHHBIX MyTalusiX;
(hOpMHPYIOTCSL TIPENICTABICHUST O
3aKOHOMEPHOCTSIX ~ MYTareHesa,

3aKOHE TOMOJIOTHYECKHUX PSIOB
HACJIEICTBEHHON H3MEHYHMBOCTH,
yaamuecs COBEPIICHCTBYIOT
YMEHHS  OOBSACHATH TPHYUHBI
BO3HUKHOBEHHUS
MOIUGUKAITMOHHBIX,
KOMOWHATHBHBIX ¥ MYTAI[HOHHBIX
H3MEHEHHH, CpaBHUBATh
pa3lIMyHbIE TUIBI U3MEHYUBOCTH.

Ilo3naBaTejabHbIe. YMEHHE HAXOJHUTh
HY)XHYI0O HMH(POpPMALHUIO, HCIOJIb30BaTh
pa3IuyHbIe UCTOYHUKHI MOJTYYCHUS
nH(opManuH, MPEACTABIATE HHPOPMAIIUIO
B BUAC cXeM, TaOJHWIl W KOHCIIEKTOB;
aHAINU3UPYIOT, CPaBHUBAIOT,
KJIIACCU(UIMPYIOT U O0OOIIAIOT TOHSTHS;
JIAl0T OIpeZIeIeHNe IOHATHAM Ha OCHOBE
U3y4EHHOTO Ha Pa3JIMYHBIX IpeaMeTax
y4eOHOTO MaTepuana.

PeryasTuBHbI€: CaMOCTOSITEITEHO
MIOCTAaBHTH 1€ pAOOTHI, COCTABHUTD TUIAH H
MIOCJIE/I0OBATENIbHOCTh JICHCTBUH, CIMYHUTH

pe3ynbTaThl W BHECTH HEOOXOJHMMEIC
JIOTIOTHCHUS, OIICHUTH CTETIeHb
YCIIEIIHOCTA  CBOEM  WMHJMBUAYaJIbHOU

00pa3oBaTeIbHON eI TENbHOCTH.
KomMyHuKaTHBHBIE. OTCTaBaTh CBOIO
TOYKY 3pEHUS IPUBOAUTE apTyMEHTHI,
MOJTBEPKIATH UX PUMEPAMH, C
JOCTOMHCTBOM IPHU3HABATH CBOM OLIMOKHU U
KOPPEKTHPOBATh 3HAHUS, B3aMMOOIIEHUBATh

JIPYT JIpyTa.

Hrorosas
KOHTpPOJIbHAs paboTa




33/2 |HacnencrBenHas 1 |KomOunmpoBa y y4amuxcst pazBuBatorcsi | Ilo3HaBaTe/ibHBIE! ymenust |Konmpons SHAHULL
U3MEHUYUBOCTH UEJIOBEKAa HHBIN YPOK MOHATHA O METOAax H3YUYCHHSA | CaMOCTOATEIILHOI'O IIOMCKa W BBIACICHUA IIpOBEpPOUHAs pa60Ta
HacJEACTBEHHOCTH YeNoBeKa, | HEOOXOAUMOM nH(pOpMaIUH, BBIOOD |10 TeMe
HacJIeAOBAaHUM TPYNI  KPOBH, | OCHOBAHWMM U KPUTEPUEB JJISI CPABHCHUSI. «MonuduKannoHHas,
pesyc-thaktopa, HEKOTOpBIX | PeryasiTuBHbIE. yMEHUE ONPEAECIATh LENb KOMOHHATHBHAS -
HacJeACTBEHHBIX 0one3Hsax | paboThI, IUIAaHUPOBATH STaInbl ee
YelloBeKa M WX NPOQWIAKTUKE, | BBHIMOJHEHUS U OLCHUBATh IOJIyUYCHHBIC MYyTallHOoHHaA
3HAYEHUU T€HETUKU ISl | pe3yibTaThl, OCO3HaHUE  y4YaluUMUCS M3MCHIHBOCTD).
MEIUIUHBI; ydamyecs | KayecTBa M YPOBHS YCBOCHHS 3HAHMIA,
COBEPILICHCTBYIOT YMEHHUE | MPOTHO3UPOBAHUS PE3YJIHTATOB KOHTPOIIS,
MIPUMEHSTh 3HAHUE | COCTaBJICHUE IJ1aHa JanbHeHen
3aKOHOMEPHOCTEMN JEATEIbHOCTH Y4allerocs.
HAaCJIEACTBEHHOCTH st | KoMMyHukaTuBHBIE! yMeHHe
OOBSICHCHHS ~ HEXKEJATeILbHOCTH | BOCIPUHUMATh HWH(POPMAIMIO Ha CIyX,
POICTBEHHBIX OpakoB, NPUYHH | padOTaTh B COCTaBE TBOPYECKHUX TPYIIIL.
BO3HUKHOBEHUSI HACJIEICTBEHHBIX | YMEHUE CIOyllaTh MW 3aJaBaThb BOIPOCHI
0oJIe3Hel y YesoBeKa. YUUTEIIO U OTHOKJIACCHUKAM
Tema 9. I'eneruka u cesexuus (1 1)
34/1 | T'eneTuka U ceneKknus 1 |VYpok y YYAIUXCS passuBarotrcs | IlosnaBarenbHble. naBaTh onpenenenus |[IpoBepounas pabora
00IIeMeTo0J10 | MOHATHA 00 OZOMAalNIHMBAHWHM, | TEPMHHAM; AaHAJIM3MPOBATh COAEPIKAHHME
FHYECKOil LIEHTPHI MNPOUCXOXKJECHUA | JEMOHCTPALIMOHHBIX MATEPUAIOB; YMEIOT
HarpaslieHHOCT | KYBTYPHBIX pacTeHuii, | BOCIIPOU3BOAUTH HH(POPMAIIUIO TI0 TAMSTH,
- HUCKYCCTBEHHBIN oTOOp, | aBaTh OMpEACICHUE IOHATHUSIM, CTPOUTH
reTepo3uc, ruOpuan3anus, | pedeBble BBICKAa3bIBaHUS, YCTAHABIMBATH
HCKYCCTBEHHOM MyTareHese, | MPUYUHHO-CJIEICTBEHHBIC CBS3HU.
KJIOHHPOBAHUH, TpaHcreHese; | PeryJaATUBHbIE. YMEHHE CAMOCTOSITEIIEHO
ydaluecs COBEPIICHCTBYIOT | OOHapyXuBaTh W (POPMHPOBATH YUESOHYIO
YMEHHS XapaKTepH30BaTh CYyTh | MpobjeMy, ONpeAeNsTh IeNd W 3aJadu
METOJIOB CEJICKIMM, OOBSICHATH | Y4eOHOU ACITEILHOCTH; YMEHHE paboTaTh
3HAYCHHE TCHETHKHU JUTSL | TIO TIIaHy, CBEPSATH CBOU JICHCTBUS C LEIBIO
CEJICKIIMU, OIICHWBATh STHYECKHE | M, TPH HEOOXOAUMOCTH, HCIPABISAThH
ACTIEKTHI KJIOHUPOBAHMUS, | OMIMOKH CAMOCTOSITENBHO.
HUCKYCCTBEHHOTO KoMMyHHKATHBHBIE! yMEHHe
OIUIOAOTBOPEHUS, CaMOCTOSITEIIFHO OPraHN30BHIBATH yUEOHOE
HaIpaBJIECHHOTO W3MEHEHMs | B3aWMOJEWCTBUE IpPH pPaboTe B TPYIIIE;
reHoma. yMeTh OOBEKTUBHO OIICHHBaTh pPaboOTy

YWIEHOB IPYIIIBL.




[arTa npoBeaeHus: ypoka

Ne | Tema ypoka
IIo niany ITo pakrty
1 | Buonorus — Hayka o xuBoi npupone. OCHOBHBIC PU3HAKH JKHBOTO M 02.09 — 06.09
YPOBHH OpraHHU3alliy XU3HH
2 Heopranuueckue coeTMHCHHS KICTKH 09.09 — 13.09
3 | OpranuyecKkue COeIMHEHNs KICTKH: yIIeBOIbI, TUITHIbI 16.09 — 20.09
4 benku, ux ctpoeHne U GyHKIUH 23.09 — 27.09
S | HyKJIEHHOBBIE KUCIIOTHI: COCTAB, CTPOCHHE, PYHKIIMH 30.09 - 04.10
6 AT® u npyrue opraHu4ecKre COSAMHECHUS KIICTKU 07.10-11.10
7 KieTka — sneMeHTapHas €MHULA )KUBOTO 14.10 - 18.10
8 [uTomiazma 21.10-25.10
9 MemOpaHHbIE OPraHOU bl KICTKH 04.11 - 08.11
10 | Snpo. [TpokapuOTHI ¥ SYKapUOTHI 11.11-15.11
11 | O6men BemecTs 18.11 - 22.11
1p | Porocunres. [Ipeo6pa3oBaHKe SHEPTUH CBETA B OHEPTHIO XUMHUECKHX 9511 - 29 11
cBs3eit

13 | Buonornueckoe okucieHre U 06eCIIeYeHHE KIETOK SHEPTUEN 02.12-06.12
14 | I'enetnueckas undopmanus. Y npoenne JJHK 09.12 -13.12
15 | Cuntes PHK no marpune JJHK. Ienetnueckuii Ko 16.12 - 20.12
16 | BuocunTes 6enkoB 23.12-27.12
17 | Perynsuus paboTsl reHoOB 13.01-17.01
18 | Bupychl — HeklieTouHble QOPMBI JKU3HH 20.01-24.01
19 | I'ennas u kieTouHas MHKEHEPUS 27.01-31.01
20 | Becnonoe ¥ MoJI0BOE Pa3MHOKEHHE 03.02 - 07.02
21 | Ilenenne xnerkn. MuTo3 10.02 — 14.02
22 | Meiio3 17.02 - 21.02
23 | O6pasoBaHme MONOBBIX KIIETOK. OIIOI0OTBOPEHNHE 24.02 — 28.02
24 | 3aposipilteBoe Pa3BUTHE OPraHU3MOB 02.03 - 06.03
25 | Tuddepennuposka knetok. [IocTIMOPHOHATBHOE PA3BUTHE 09.03 -13.03
26 | PasBuTHE B3pOCIOro OpraHu3mMa 16.03 -20.03
27 | Monoru6punoe ckpemmpanue. [lepsblit u BTopoii 3akoHs Menens 30.03 - 03.04
og | Fenornn i denorun. BsaumoseicTere reHoB. AHanusnpyrolee 06.04 — 10.04

CKpEIIMBAaHUEM




29 | lurubpuanoe ckpemusanue. Tpetuii 3akon Mengens 13.04 —17.04

30 | CuenieHHOE Hac/EIOBAHUE TEHOB 20.04 — 24.04

31 | OTHOWeHUA ren — npushak. BsanmozelicTsre reHoTHIA M Cpe/ibl IPH 9704 — 01.05
GopmupoBanuy npusHaKa. ['eHeTHYECKHEe OCHOBI OBEICHHUS

32 | MommdukanuoHHas, KOMOMHATHBHAS U MyTallOHHAS H3MEHYHBOCTh 04.05 - 08.05

33 | Utorosas koHTpobHAs paboTa 11.05-15.05

34 | HacnencTBeHHAas H3MEHUHBOCTD YeJIOBEKA. | €HETHKA U CENeKIHs 18.05 - 22.05




