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IHosicHuTEeNLHAA 3aNIUCKA

Pabouasi nporpamma no o6uosiornu aias 10 kiacca
cpeaHero o01ero o0pa3oBaHus

Hean u 3agaumn:

B paGoueii mporpamme HaILIH OTPAKEHUE LIETH U 33/1a4K U3Y4YeHUs] OMOJIOTUN Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHMs, W3JIOXKEHHbIE B MOACHUTENbHOW 3amucke K [IpumepHoit
nporpamme 1o 6rnosioruu (0a30BbIid YPOBEHB ).

Lesbr0 6a30BOrO Kypca sIBISETCS:
e Co3naHue y IIKOJBHUKOB IPEACTABICHUS O OWOJIOTHH KaK O BIIOJIHE CIIOXKHBIIEMCS
KOMIUIEKCE HAYYHBIX IUCIMIUINH, Ka)1as W3 KOTOPBIX HE TOJBKO peliaeT COOCTBEHHBIC
cnenuduyeckre mnpodsieMbl, HO BHOCHJIA U BHOCUT BKJIAJ B CO3JaHHE €IUHOTO HAYYHOTO
3aHHsI OMOJIOTHUH, CKPETUICHHOTO PSIZIOM YCTOSIBITUXCS TIPUHIIUIIOB.
e  O3HaKOMJICHHE YYalIMXCS C OCHOBAMH OMOJIOTHYECKOW TEPMHUHOJIOTHH, CHCTEMAaTHKH,
BEAYIIMMHU OHMOJIOTUYECKMMHU HIKOJAMH W TEYEHHUSMH, OOydeHHe CBOOOIHOMY BIIAJICHUIO
«OMOJIOTHYECKUM SI3BIKOM» U crienu(puKke "OMOIOTHYeCKOro MBIIUICHUs", pabOTe B HAYYHBIX
OubIMoTeKax.
e JleMOHCTpalUIO0 HEOOXOAUMOCTH OOpPAICHUsSI K CMEKHBIM JAMCHIUIUIMHAM, YTO TTO3BOJIHT
0CO3HATh TECHEWINHME CBS3M OHOJOTMU C JIPYTMMH OOJIACTSIMH HAYKH, TOJYYHTh HABBIKH
MBIIICHHS] B TOTPAHUYHBIX 00JIACTSIX 3HAHUM.

bazoBoe Owmonoruveckoe 00pa3oBaHHE JOJDKHO OOECHEUYUThH BBITYCKHHUKAM BBICOKYIO
OHMOJIOTUYECKYIO, B TOM YHCIIC, YKOJOTUYECKYIO U TPUPOJOOXPAHUTEIILHYIO TPAMOTHOCTb.

3agauu:
® OCBOCHHME 3HaHUH OO0 OCHOBHBIX OHOJIOTMUECKHUX TEOpHUAX, HUACSIX M MPHUHIHUIAX,
ABJISIFOIIUXCSI COCTABHOM YaCTBKO COBPEMEHHOM ECTECTBEHHOHAyYHOM KapTHHBI MHpA; O
MeToJaX OWOJIOTMYECKUX HayK (IUTOJNOTHUH, TEHETUKU, CEJNEKINH, OHUOTEeXHOJOTHUH,
9KOJIOTHH); O CTPOEHUH, MHOTO00pa3HMM M OCOOEHHOCTSIX OMOCUCTEM (KJIETKA, OpraHu3M,
NOMYJSIKsL, BUA, OuoreorneHo3, Ouocdepa); BBIIAIOIUXCS OHOIOTHUYECKUX OTKPBITUSX U
COBPEMEHHBIX UCCTIEAOBAHUSAX B OMOJIOTUYECKON HAYKE;
® OBJAJICHHE YMEHHSIMH XapaKTepPH30BaTh COBPEMEHHBbIC HAayYHBIE OTKPBITHS B OOIACTH
OMOJIOTUH; YCTaHABIMBATh CBS3b MEXKIY Pa3BUTHEM OHOJIOTHUU U COLUATBHO-ITHUYECKUMU,
HKOJIOTMYECKUMHU MPOoOJIeMaMu YeJI0OBEYECTBA; CaMOCTOSTEIbHO MPOBOAUTH OMOJIOTHYECKHE
uccienoBanus (HaOJIOACHWE, HM3MEPEHUE, HKCIEPUMEHT, MOJAETUPOBaHHWE) U TPaMOTHO
0QOpMIISITh TOJTYyYEHHBIE PE3YJIbTAThl, AHAIU3UPOBATh W HCIIOJIb30BATh OHOJIOTMYECKYIO
H(}OPMAIINIO; MTOJIb30BAThCA OMOTOTUYECKON TEPMUHOJIOTHEN U CHMBOIUKOIA;
®  pPa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATBHBIX U TBOPUYECKHX CIIOCOOHOCTEH
B IIpollecce€ U3y4eHus MpoOJeM COBPEMEHHOW OHOJOTMYECKOW HayKH; MpPOBEIACHUS
OKCMIEPUMEHTAJbHBIX HCCIEIOBAHUMN, pEIIeHHs OHOJOTHYECKHX 3a7ad, MOJSIUPOBAHHS
O1OJOrN4YecKiX 00BEKTOB U MPOLIECCOB;
e BOCMUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMS 3aKOHOMEPHOCTEH IKUBOM
MPHUPOJIBI, HEOOXOAUMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COONIOICHUS STHYECKIX HOPM TpH
MIPOBEJICHNH OMOJIOTUYECKUX UCCIIEeI0BaHUII;
®  ICIOJIb30BAaHHE PUOOPETECHHBIX 3HAHUN M YMEHUN B MOBCEAHEBHOW JKU3HH JJIsI OLIEHKH
MOCJEICTBUIM CBOEH NEATENbHOCTH 1O OTHOIICHHIO K OKpYXarolled cpene, COOCTBEHHOMY
3JI0pPOBBIO; BBIPAOOTKH HABBIKOB 3KOJOTMYECKOW KYJIbTYpbl; OOOCHOBaHHSA U COOJIIOJIEHUS
Mep npodunaktuku 3aboneBanuii 1 BUY-undexmm.

HODMaTI/IBHble AOKYMEHTBI M METOAMYECCKHE PEKOMCHIAINMH, HAa OCHOBAHHUH KOTOPBIX
paszpaboTana pabouasi mporpamma:




e @enepa’bHBIl KOMIIOHEHT TOCYAAapCTBEHHOTO CTaHAApTa MO OHOJOTHH, YTBEp)KIEH
npuka3zom MunoOpa3zoBanust Poccun ot 5.03.2004 1. Ne 1089.

e buonorus. PaGoume mporpammbl. 10-11 xmaccel: yue6. mocoOue s oOmieoOpa3oBar.
yupexaenuii: 6a3oBbiii ypoBenb / I'M. [Ipimmun, O.B. Cabmuna. — M.: IIpocBerienue,
2018

e yuebOHoro miana MBOY «I10O Ne 46» na 2022/2023 yu. rox

Jannas paOouas mporpamMma cocTaBlieHa Ha ocHoBe @enepanbHOr0 KOMIIOHEHTA
rOCYJapCTBEHHOTO CTaHJAapTa CPEIHEro oomero oOpa3oBaHUs, NMPUMEPHOW MPOTPaMMBI IO
Oouonornn Kk yueOHuKy miusi 10-11 kmaccoB o6meoOpa3oBaTenbHbIX yupexaenuid / .M.
e, O.B. Cabnuna. — M.: Ilpocemenne, 2018, TpeOGoBaHMii K YpOBHIO IMOATOTOBKH
BBIITYCKHUKOB 110 Onojoruu. Ha n3ydenue Kypca 6M0i0ruu BbIIETICHO 68 4acoB, B TOM YHCIE B
10 kmacce — 34 gac (1 gac B Hexemo), B 11 kimacce — 34 ygac (1 yac B Hezeno).

OCHOBY CTPYKTYpPHpPOBAaHHUSI COAEp)KaHUS Kypca OHMONOTMHM B CTaplied MIKoJje
COCTABIJISIIOT BEAYIIME CHUCTEMOOOpAa3yIOIIUe HUACH — OTIHYUTEIbHBbIE OCOOCHHOCTH JKUBOW
IPUPOIBI, €€ YPOBHEBAs OpPTaHU3aIMsl U HBOJIOIMS, B COOTBETCTBUU C KOTOPBHIMH BBIACIICHBI
coJiepKaTeNbHbIC JIMHUK Kypca: OMOJIOTHS KaK HayKa, METOJbl HAYYHOTO IO3HAHUS; KJIETKA;
OpTraHu3M; BUJI; SKOCUCTEMBI.

Cucrtemoo0pasyroliye BeAyIIne UACH: pa3HOYPOBHEBAs OpraHU3aIMs KU3HH, SBOJIIOLNS,
B3aMMOCBSI3b B OHMOJIOTMYECKHX CHCTEMax IIO3BOJISIOT OOECIEYUTh LEIOCTHOCTh Y4eOHOTO
npeamera. [1oJIHOTa U CHCTEMHOCTh 3HAHHMN, U3JI0KEHHBIX B COJICPIKATECIBHBIX JIMHUSX, HX CBSI3b
C JApYyruMH 00pa30BaTeNbHBIMH OOJIACTSAMHU IMO3BOJSIOT YCHEIIHO pemaTh 3aJadd OO0IIero
CpeaHero 00pa3oBaHMUsL.

[Tpu n3ydeHun 1aHHOTO Kypca yJaliecs MojydaloT 00Ire IPeACTaBICHUS O CTPYKTYype
OHMOJIOTMYECKON HayKd, €€ HCTOPHM M METOJaX HCCIEJI0BaHMs, HPABCTBEHHBIX HOpMax H
NPUHIUIIAX OTHOWICHHUA K mpupoxae. CBeneHHs 00 YPOBHSX OpraHHM3alMd XU3HH, SBOJIIOLUU
o0oO0miarorcsi, yriuyOsifoTCsT H  paciiupstorcs. [Ipu  ATOM  yUMTBIBAIOTCS  BO3PACTHbBIE
OCOOEHHOCTH yYallluxcsl.

Y4yeOH0-MeTOANYEeCKNH KOMILJIEKT, HCI0JIb3YEeMbIii LISl peaJu3alui padoueii nporpaMmbl

VueOnuk: benses K., Hemmmmn ['M., Kysnenosa JL.H. u np. / Ilon pen. bensesa J[.K.,
Heiviuia I'.M. buonorus. 10 knacc (6a3oBsiif yposens) — M.: IIpocsemenue, 2020 (PI'OC)

OcHOBHBIE U JOMOJHUTENbHbIE WHPOPMAIMOHHBIE UCTOYHHKH, PEKOMEHAYEMbIE YJaIUMCS U
UCIIOJIb3YEMbIEC YUUTENIEM (CalThl, KOMIIBIOTEPHBIE MPOTPAMMBI U T.11.)

1. Kosnosa T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 kmacesl. CripaBouHoe nocobue. - M.:
Hpoda, 2002;

2. Baryes A.C, T'ynenxoBa M.A., EneneBckuii A.I'. buonorus. bonbmiol crnpaBouHHMK AJis
IIKOJIBHUKOB M MOCTYMAIOIKX B By3bl. - M.: Jlpoda, 2004;

3. Boarosa N.B. CoopHuk 3a1a4d mo OO1eli OMOJOTUy AJIs MOCTYIAIONIUX B By3bl. - M.: «OHuke 21
BeK» «Mup u oOpazoBanue», 2005;

4. MeanukoB b.M. buonorus: ¢opMbl 1 ypoBHH KU3HU: TocoOue 1uist ydaumxes / .M. Mennukos. -
2-e u3n., nepepad. - M.: TIpocsemenue, 2006r.

WHTepHET — pecypehl [T YUUTEIIS:

MULTIMEDIA - noanep:xka npeamera: 1 C o6pazoBanue. buonorus 10-11 k.

Cetb TBOpueckux yuutesneit. CooOIecTBo yuuTesnei Onoaoruu

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

desepanbHbBI HHCTUTYT Nienaroruueckuii usmepenunit http://old.fipi.ru/

http://edu.ru/ — ¢penepanbubiii mopran — Poccuiickoe oOpa3oBaHue, €MHOE OKHO JOCTYIIA
K 00pa30BaTeNbHBIM PECypPCaM.
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http://www.biology.ru/
http://old.fipi.ru/
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5. http://festival.1september.ru/ — caiit ®ectuBanp negaroruueckux uaei «OTKPHITHIN
YPOK» U37aTeabckoro goma «IlepBoe ceHTIOPsI», OTKPHITHII MeAaroruuaeckKuii Gopym.
6. http://www.drofa.ru/for-users/teacher/help/pasechnik/

MecTo M POJIL VIEOHOIr0 Kypca B Y4€OHOM ILJIaHe 00Pa30BATEILHOI0 VIPEKIeHUS

Nzyuenne xypca «OOmas OHOJOTHs» OCHOBBIBACTCS HA 3HAHUSX, IOJYYCHHBIX
yYalUMHUCS TpU HW3y4YeHUU OHOJIOTMYECKUX [UCLUUIUIMH B MIQAIIMX Kjaccax, a Takke
NPUOOPETEHHBIX HA YypPOKaX XUMHH, (U3HKH, HCTOPUHU, (PHU3UYECKOH M SKOHOMHYCCKOUN
reorpaduu. Cam npenMer sBisieTcst 0a30BbIM IS psAa CIIEHUAIbHBIX IUCHUTUINH.

B 10 xmacce 0000maroTcss 3HaHUS O KIETOYHOM YPOBHE >XHM3HHM, BHJAX KIETOK H
HEKJICTOYHBIX (OpM KHM3HH, pACIIUPSIOTCS MPEJCTaBICHUS O CaMOBOCIPOU3BEICHUE
OpPraHMU3MOB, T€HETUYECKUX 3aKOHAX HACJIEICTBEHHOCTH W W3MEHYMBOCTH, O MHOT000pasuu
MOpOJI, COPTOB U HITAMMOB OPTaHU3MOB, ITOJIYY€HHBIX YEJIOBEKOM B CEJICKIIUH.

B 11 kmacce 00oOmaroTcsi 3HaHHUS O JKU3HU M YPOBHSAX €€ OpraHW3alu, PacKpPhIBAIOT
MHUPOBO33PEHYECKUE BOMIPOCHI O IPOUCXOKACHUN M PA3BUTUU KU3HU Ha 3emiie, 00001matTcs u
YLITYOJSIOTCS TIOHSTHS 00 SBOTIOIIMOHHOM Pa3BUTHH OPTaHU3MOB.

Kypc Ouonoruu Ha CTymeHU cpeaHero (MOIHOro) obiiero odpazoBaHUsl HAIMpaBJICH Ha
dbopMHUpOBaHKME y YYalIUXCS LEJIOCTHOM CHCTEMbl 3HAHUW O >KUBOW MPUPOJE, €€ CUCTEMHOM
OpTraHHU3aIMH U SBOJIOIHH, TI03TOMY IIPOrpaMMa BKIIIOUAET CBEACHUS 00 00IINX OMOIOTHYEeCKUX
3aKOHOMEPHOCTSIX, MPOSBISIONUXCS Ha Pa3HBIX YPOBHSX OPTaHHW3AIMH JKUBOH TMPUPOJIBL.
OcHoBy oTOOpa coJiep:KaHUsl COCTABIISIET 3HAHUEIICHTPUYECKHI MOIXOJ, B COOTBETCTBUU C
KOTOPBIM Y4aIIuecs JOJDKHBI OCBOUTDH 3HAHHS U YMEHUS, COCTABIISIFOIINE IOCTaTOYHYIO 0a3y Iy
npojobkeHust oOpasoBanus B BVY3e, oOecneunBaromme KyiabTypy MOBEACHHUS B MPUPOJIE,
poBeIcHUS ¥ 0(hOpMIICHHS OMOJIOTHYECKUX HCCIICTOBAHUH.

HNndopmanus 0 KoanyecTBe y4eOHbIX YaCOB

@®enepasibHblil 0a3UCHBIA y4yeOHBIM IUIaH JUIsl O0Opa3oBaTelIbHBIX YyupexaeHuil Poccuiickoit
®eneparun oTBOAUT 34 yaca-1 yac B HEAEIIO.
KonudyecTBO KOHTPOJIBHBIX U JTA0OPATOPHBIX PAOOT OCTABJICHO 0€3 M3MEHEHHS B COOTBETCTBUU C
IIPUMEPHON U aBTOPCKOM IIPOrPAMMOMN.

[Iporpamma paccuntana Ha 34 yaca B roj, 1 yac B Henento (1o yueOHOMY TUTaHY).

1 yweTBepTh — 8 "yacoB

2 yeTBepTh — 8§ yacoB

3 yerBepTh — 10 yacos

4 yeTBepTh — 8 YacoB

Nudopmauus 0 BHECEHHbIX U3MEHEHHUAX
Pabouast mporpamMma coctaBiieHa 6€3 BHECEHHS] H3MEHEHUI.
KonnuecTBO KOHTPONBHBIX M JaOOPaTOpHBIX pabOT ocTaBieHO 0Oe3 H3MEHEHUs B
COOTBETCTBUU C IPUMEPHON U aBTOPCKOM MPOrpaMMOM.
ABTOpCKOIi mporpamMmoi (a Tak ke pabodeil mporpamMMmoii) y4deOHbIE IKCKYpCUU HE
PEyCMOTPEHBI.

Il.1anupyeMblii VYPOBEHb NOATOTOBKH VIAIIMXCH

Yuenux na 6azoeom ypogmne nayuumcsa:

* packpbIBaTh Ha IpUMeEpax poiib OUOIOTUH B (POPMUPOBAHUHN COBPEMEHHON HAYYHOM KapTHHBI
MHUpa U B IPAKTUYECKON JESITEIbHOCTHU JIOACH;

* TOHUMATh M ONKCHIBATh B3aUMOCBSI3b MEX1Y €CTECTBEHHBIMU U MaTeMaTUYECKUMU HayKaMHu;

* TIOHMMATh CMBICH, pPa3fIM4aTh U OMHCHIBATH CUCTEMHYIO CBS3b MEXKIY OCHOBOIIOJIAratoIIMMHU
OMOJIOTMYECKMMH TOHATHAMMU: KIIETKa, OpraHu3M, BHJI, SKocHcTeMa, brnocdepa;

* TPOBOAUTH DKCHEPUMEHTHI MO M3YyYEHUIO OMOJIOTHYECKUX OOBEKTOB U SIBJICHUU, OOBSICHSTDH
pe3yJbTaThl SKCIIEPUMEHTOB, aHAIU3UPOBATh UX, (POPMYITUPOBATH BBIBOJIBI;



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

dbopMyITHUpOBaTh TUMIOTE3bl HA OCHOBAHUHU MPEIJIOKEHHOW OMoIorHyYeckoil mHpOpMAIH |
IpeJU1araTtb BapUaHThl IPOBEPKHU TUIIOTE3;

CpaBHUBATh OWOJIOTHYECKHE OOBEKTHI MEXKAY COOOH MO 3aJaHHBIM KPUTEPHUSM, JeIaTh
BBIBOIbI M YMO3aKJIIOUEHHsI HA OCHOBE CPaBHEHHUS;

00OCHOBBIBAaTh E€IMHCTBO KMBOW M HEKUBOW NPUPOABI, B3aWMOCBSI3M OPraHU3MOB U
OKpY’Karollel cpeibl HA OCHOBE OMOJIOIMUECKUX TEOPUH;

pacrio3HaBaTh KJIETKH (IIPOKAPHOT W SYKAPHOT, PACTEHHH M KMBOTHBIX) IO OIHCAHUIO,
yCTaHaBJIMBATh CBSI3b CTPOEHUS U (DYHKIIMH KOMIIOHEHTOB KIICTKHU;

YCTaHABJIMBATh CBA3b CTPOCHUSA M (DYHKIMHA OCHOBHBIX OMOJIOTHYECKUX MAaKPOMOJEKYIN, MX
pOJIb B IIpoLeccax KJIETOYHOTO METaboIn3Ma;

00OCHOBBIBAaTh B3aMMOCBSI3b IUIACTHYECKOTO ¥ SHEPreTUYECKOTO 0OMEHOB, POUCXOAIINX B
KJIETKaX >KUBBIX OPTaHU3MOB;

pacrio3HaBaTh MOMYJISAIUI0 U OMOJIOTHUYECKUI BUJ] 10 OCHOBHBIM KPHUTEPHSIM;

OINHUCHIBATh (PEHOTHII MHOTOKJIETOYHBIX PACTECHUH, )KUBOTHBIX U IPUOOB;

00BSICHATH MHOT000pa3re OPraHu3MOB, TPUMEHSIS SBOJIIOLIMOHHYIO TEOPHIO;

OOBSICHATH IPUYMHBI HACJIEACTBEHHBIX 3a00JI€BaHU;

BBISIBIISITh M3MEHYMBOCTD Y OPTaHU3MOB; CPaBHUBATh HACJICIICTBEHHYIO U HEHACIICICTBCHHYIO
U3MEHYUBOCTb;

BBISIBIISITH MOP(OJIOTHUECKUE, (PU3HOIOTHIECKHE, TOBEJCHUECKUE alalTallid OPraHu3MOB K
cpezne oOuTaHMs U IEHCTBUIO SKOJIOTHYECKUX (DAKTOPOB;

COCTABIIATH CXEMBI IIEPEHOCA BEIIECTB U DHEPTUU B dKOCHCTEME (IIETH TUTAHNUA);

IOPUBOAUTH  JIOKAa3aTEIbCTBA  HEOOXOJMMOCTH  COXpaHEHHs  OuopasHooOpazus s
YCTOWYMBOTO Pa3BUTHUS U OXPAHbI OKPYKAKOLIEH CPEIbI;

OLIEHUBATh JIOCTOBEPHOCTh OHONOrvuyeckoid uHGPOpMalLMK, NOJIYYEHHOM M3 pas3HBIX
HCTOYHUKOB;

IPECTaBIATh OMOJOTHMUYECKYI0 HH(OPMALIMIO B BUE TEKCTA, TaOIMLbI, rpaduka, AuarpaMmbl
¥ JIeJIaTh BBIBOJIBI HA OCHOBAHUU TPE/ICTABICHHBIX JTAHHBIX;

OLICHUBATh pOJIb JIOCTH)KEHUN TE€HETHKH, CEJeKIUH, OHMOTEeXHOJIOTMH B NPAKTHUYECKOH
NeSITETTHHOCTH YeJIOBEKa,

OOBSICHATh HETaTUBHOE BIMSHUE BEIIECTB (JIKOT0Jisl, HIKOTHHA, HAPKOTHYECKUX CPEJICTB) Ha
3apOJIBIIIIEBOE PAa3BUTHE YEIIOBEKA.

Yuenuk na 6azosom ypogne nonyuum 603.M0HCHOCHb HAYYUMbCAL.

JaBaTb Hay4YHOe OOBACHEHHE OHOJIOTHYECKUM  (akTam, TMpoIleccaMm, SIBJICHUSM,
3aKOHOMEPHOCTSIM, HCHOJb3ysd OHOJOrMYecKHe TeOpuu (KJIETOYHYIO, HBOJIOIMOHHYIO),
yueHue o onocdepe, 3aK0OHbI HACJIECTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYHBOCTH;
XapaKkTepu30oBaTh COBPEMEHHbIE HANpaBICHHUS B pa3BUTUM OWOJIOTHM; OMNMCHIBATH UX
BO3MO>KHOE HCIIO0JIb30BaHUE B MPAKTUYECKON JEATENbHOCTH;

CpaBHUBATh CIIOCOOBI JIENIEHUS KIETKU (MUTO3 U MeH03);

pemaTth 3agaud Ha TmocTpoeHue ¢parmenta Bropod menu JIHK mo mpemnmoxkeHHOMY
¢parmenty nepsoii, MPHK no yuactky JIHK;

pemaTth 3aJayd Ha OIpE/eleHHEe KOJIMYECTBA XPOMOCOM B COMATUYECKHUX U IOJIOBBIX
KJIeTKaX, a TakXke B KJIETKax Iepe] HayaJoM JeleHus (Meio3a MM MHUTO3a) U IO €ro
OKOHYAHUH (1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

pemiaTb TEHETHYECKHE 3aJaud Ha MOHOTHOPHIHOE CKpPEUIMBAHHUE, COCTaBIATH CXEMBI
MOHOTHOPUAHOTO CKPELMBAaHUS, TPUMEHSS 3aKOHBl HACJIEJCTBEHHOCTH M HCIOJb3YS
OMOJIOTUYECKYIO0 TEPMHHOJIOTHIO U CUMBOJIHKY;

yCTaHaBJIMBATh THUI HACJEIOBAaHUS M XapakTep MpPOSBIEHHS MpU3HaKa MO 33JaHHON cxeme
POJIOCIOBHON, IPUMEHSSI 3aKOHBI HACIIEACTBEHHOCTH;

OILICHMBATh PE3yJbTaThl B3aMMOJCHCTBHS YeIOBEKa U OKPYXKAroIIel Cpelibl, IPOrHO3UPOBATh
BO3MOXKHBIE IIOCJIEJICTBUS JIEATEIBHOCTH UEJIOBEKAa JJI CYHIECTBOBAHMS OTIAEIbHBIX
OMOJOrN4YeCKNX 00BEKTOB U LIEBIX MPUPOIHBIX COOOIIECTB.



JIMYHOCTHBIMHU pe3yabTaTaMH 00y4YeHHUs1 OMOJIOTUH B CPETHEH LIKOJIE SBISIOTCS:

peaM3anus 3TUYSCKUX YCTAHOBOK II0 OTHOMICHUIO K OHOJIOTHYECKHM OTKPBITHSM,
HCCIIENOBAaHUAM U HX pe3yJIbTaraM;

MPU3HAHKUS BBICOKOM IEHHOCTH JKM3HH BO BCEX €€ MPOSIBICHUSX, 3JI0POBbS CBOCTO M JIPYTUX
JIOJICH, pean3aluy yCTaHOBOK 3/J0POBOTO 00pa3a )KU3HHU;

c(OpPMHUPOBAHHOCTH I103HABATEJIbHBIX MOTHBOB, HANpPAaBICHHBIX Ha IIOJIYYCHHE HOBOTO
3HaHUS B OOJIaCTH OWOJIOTUM B CBSI3U C OyAyIied [esTeNbHOCTHIO WM OBITOBBIMU
npo0JieMaMH, CBSI3aHHBIMH C COXPAHCHHEM COOCTBEHHOTO 370POBbS M IKOJIOTMYECKOH
0€30MacCHOCTHIO.

MeTtanpeaMeTHbIMH pe3yJIbTaATAMU 00y4YeHHsI OMOJIOTUU B CPEIHEH IIKOJIE SBIISIOTCS:

OBJIQJICHHE COCTABIISIIOIIUMHU MCCIEIOBATEIbCKON U TMPOEKTHOM JEATEIbHOCTH, BKIIIOYAS
yYMEHHsI BUAETH NMpoOJIeMy, CTaBUTh BOMPOCHI, BBIIBUraTh TMIIOTE3bl, JaBaTh ONpPEACICHUS
MOHSITHSIM, KJIACCU(PUITUPOBATH, HAOIIOAATh, MMPOBOANTH SKCIICPUMEHTHI, JI€JIaTh BBIBOABI U
3aKIJIIOYEHUs1, CTPYKTYPUPOBATh MaTepuai, 00bICHUTH, 10Ka3bIBaTh, 3AIIMUIIATH CBOU UJIEH;
yMEeHHE paboTaTh C pa3HBIMH HWCTOYHUKAMU OHWOJIOTHYCCKOW WH(pOpPMAIMHA: HAXOIUT
OMOJOrUYecKyl0 WMH(OPMALIMIO B PA3IUYHBIX HCTOYHHUKAX, AaHAIM3UPOBATh M OILEHUBATh
uH(pOpMAaIIHIO, TPEOOPa3OBEIBATh HHPOPMAITUIO U3 OJTHOU (POPMBI B APYTYIO;

CIIOCOOHOCTH BBIOMPATH 1IETIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOMX JCHCTBHSX M MOCTYIIKAX
M0 OTHONIIEHUIO K KUBOU MPUPO/IE, 3I0POBBIO0 CBOEMY U OKPY>KAIOIIHX.

IIpeaMeTHBIMU pe3yJIbTATAMM O0YYCHUSI OMOJIOTUH B LIKOJIE SIBIISIOTCS:
1. B nosnasamenvHotl (unmeniekmyanvhot) cgepe:

N

XapaKTepUCTHKa COJEepkKaHUs OMOJIOTHUECKUX TEOpUH (KJIEeTOuHas, HBOJIOLMOHHA 5 TEOpUs
Y. Jlapsuna), yuenus B.M. Bepnaackoro o Owuocdepe; 3akonoB [. Menxens,
3aKOHOMEPHOCTEN M3MEHUYMBOCTHU; BKJIAJa BBIAAIONIUXCS YUEHBIX B pa3BUTHE OHMOJIOIHMUECKON
HayKH;

BBIJICJICHUE CYIIECTBEHHBIX NMPU3HAKOB OMOJOIMYECKUX OOBEKTOB (KJIETOK: PAaCTUTENILHOW U
YKUBOTHOM, MOJIOBBIX U COMaTUUYECKUX, IOSAEPHBIX U SACPHBIX; OPIraHU3MOB: OJHOKJIETOUHBIX
U MHOTOKJIETOYHBIX; BHJIOB, KOCHUCTEM, OHOchepbl) M mpoueccoB (0OMEH BEUIeCTB U
SHEpPruM, pa3MHOXXEHUE, JIeJIeHHE KIETKH, OIUIOJOTBOPEHME, JEWCTBUE €CTECTBEHHOIO
ot6opa, 00pa3oBaHUE BUJOB, KPYTOBOPOT BEILIECTB);

o0BsicHEeHHEe poau Ouojorud B (OPMUPOBAHUM HAYYHOIO MHMPOBO33pPEHMS, BKJIaja
OMoNIOTHYeCKUX Teopuil B (popMHUpOBaHME COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI
MUpa; OTPULATEIBLHOTO BIMSHHS QJIKOTOJIsl, HUKOTHHA, HAPKOTHUECKUX BELIECTB HA Pa3BUTHE
3apo/IbIIIa YeJIOBEKa; BIMSHUE MyTareHOB HAa OPraHM3M YEJIOBEKa; IKOJIOTHUYECKUX (aKTOPOB
HAa OpraHu3Mbl; TPUYUH DBOJIOIUHM, W3MEHSIEMOCTH BUJOB, HapyLIEHUN pPa3BUTHUS
OpPraHU3MOB, HACJIEICTBEHHBIX 3a00JI€BaHUM, MyTallUi;

IpUBEICHNE JOKA3aTeNbCTB (apryMEHTAlNs) €MHCTBA )KUBOW U HEXUBOU NMPUPOJIBI, POJCTBA
KHUBBIX OPTraHU3MOB M OKPY>KaloLIeH cpe/bl; HEOOXO0AUMOCTH COXpaHEHHUs BUI0B

YMEHHME I0JIb30BaThCsl OMOJIOTUYECKON TEPMUHOIOTHEN U CUMBOJIMKOM;

peleHre DJIEMEHTapHbIX OWOJOTMUECKUX 3aj]ay; COCTaBJICHHE DJEMEHTapHBIX CXeM
CKpEIIMBAHUS U CXEM MEPEHOCa BEIIECTB U PHEPTHH B dKOcUCcTeMax (IIenu MUTaHUs);
onucaHue ocodell BUI0B M0 MOP(OIOrHIECKOMY KPUTEPHIO;

BBISIBJICHHE U3MEHYUBOCTH, TPUCIIOCOOICHUI OpraHM3MOB K Cpeie OOMTaHMUS;

CpaBHEHHE OMOJIOTHYECKUX OOBEKTOB (XUMHUECKUI COCTAaB TeJ )KUBOM U HEKUBOU MPHUPOJIBL,
3apOJIbIIIM  4YeJOoBeKa M JAPYrUX  MJIEKONUTAIOMIUX, MPUPOAHBIE OKOCUCTEMBI U
arpo’KOCHUCTEMBI) U (POPMYITMPOBKA BHIBOJIOB HA OCHOBE CPABHEHUS.

. B yennocmno-opuenmayuonnoui cghepe:

AQHAJIN3 U OLIEHKA PA3JINYHBIX TUIIOTE3 CYIIHOCTH >KM3HH, IPOUCXOXKIACHUSI )KU3HU U YEJIOBEKA,
IJI00ANBHBIX IKOJIOTUYECKUX MpoOJeM M IMyTed WX pelleHHs], MOCIEACTBHI COOCTBEHHOMN
JESATENIBHOCTH B OKPYKAIOLIEH cpene;



* OIEHKAa JTHYECKUX AaCIEeKTOB HEKOTOPHIX HCCIECAOBAaHUM B 001acTh OMOTEXHOJIOTUU
(KJIOHMpOBaHKE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHUE);

3.B cghepe mpy0oeotui desimenbHOCmL:

* OBJAJICHUC YMEHUSMH W HaBBIKAMH ITOCTAHOBKH OHOJOTMYECKHX OSKCIIEPUMEHTOB U
00BsICHEHUE UX PE3YJIbTATOB;

4. B chepe puzuueckoul oesmenvHocmu.

* o0ocHOBaHWE M COONIOJIEHHE Mep NPOPMIAKTUKMA BUPYCHBIX 3a00J€BaHUM, BPEIHBIX
NPUBBIUEK (KypeHHE, aIKOTOJIU3M, HAPKOMAaHUS ) TIPABUJI MIOBEICHUS B IPHUPOTHON Cpe/Ie.

YuyéT 0co0eHHOCTEH VUAIMXCH KJIACCa

Crapmmii IKOJIBHBIA BO3pacT - 3TO BO3PACT (hOPMUPOBAHMSI COOCTBEHHBIX B3IVISIOB U
OTHOILLIEHWH, CTAHOBICHHE HPAaBCTBEHHOIO CaMOCO3HaHMA. brarogaps onepexarooumemy
Pa3sBUTHIO HMHTEJUIEKTA, IOBBIIIEHHOW WHTEUIEKTYaJIbHOM aKTUBHOCTH CTapUIEKJIACCHUKH
CTAaHOBATCA I'OTOBBIMHU K IIOHHMMAaHHIO U O6CY)KZ[CHI/IIO MHOI'ux HpO6JICM H BOIIPOCOB, 0OBIYHO
BOJIHYIOIIMX B3pOCibIX. Takasgs OCOOEHHOCTh Bo3pacTa Ja€T BO3MOXKHOCTb K BOCIPHSITHIO
uH(pOpMallMl  CBEPXIPOrpaMMbl  HIKOJBHOTO Kypca. Jletu 3Toro BO3pacTta  MOTYT
(bopMynUpoBaTh THMIIOTE3bl, PACCYXAATh MPEANONI0KUTEIbHO, MCCIEJOBaTh U CPABHUBATh
MEXJy COOOW pa3auyHble aJbTEPHATHUBBI NpPHU PEHICHHH OJHMX M TeX XKe 3adad. Y HHX
HPOSIBIISIETCS KPUTHYHOCTh MBIIUIEHHUS, CKJIOHHOCTh K LIMPOKOMY OOOOIIEHUIO, MHTEpec K
y4eOHBIM TpeAMeTaM IOCTETIICHHO IepepacTaeT B MHTEPEC K BOIPOCAM TEOPHH, POpMHUPYETCS
Hay4HOE MMPOBO33pEHHE. Yyalluecs cTaplieil LIKOJIbl OLEHUBAIOT Y4eOHbIN Ipolecc ¢ TOYKU
3peHuss TOTro, 4YTO OH JaeT Il OyAyIlero, HAacKOIbKO OH OTBEYaeT COOCTBEHHBIM
IpPEICTaBICHUAM O Oyayliell NesTeIbHOCTH, UX NPUBJIEKAIOT MPEeIMEThl U BHUJbI 3HAHUH, Ile
OHM MOTYT Jiydlle Yy3HaTb ce0si, NpPOSBUTH CaMOCTOSITENIbHOCTb. B 3TOM BO3pacre
YCTAQHABJIMBAETCSl JIOBOJBHO MpPOYHAs CBSA3b MEXAY MNPO(PECCHOHATBHBIMU M Y4€OHBIMU
MHTEpEeCcaMu, MpHYEM BBIOOp mpodeccuut crocoOCcTByeT (POPMHUPOBAHUIO YUEOHBIX WHTEPECOB.
VYuenue A CTaplIMX LIKOJBHUKOB NPUOOPETAaeT KOHKPETHBINH >KU3HEHHBIH CMBICH, TaK Kak
YCBOCHHUEC y‘IC6HI>IX 3HaHI/II\/JI, YMCHI/Iﬁ N HAaBBIKOB CTAHOBHUTCA BaXHBIM YCIIOBUEM HX
HPEJCTOSILEro MOJTHOIIEHHOTO YYacTHs B )KM3HH OOIIeCTBa.

@opMbl ATTECTAIMU YUAILMXCS

ATTecranys y4aumxcs, IpoBoauMasl B CHCTEME, MO3BOJIIET, HApsAYy C (OPMHUPYIOLIIM
KOHTPOJIEM NPEAMETHBIX 3HAaHWH, MPOBOJUTH MOHUTOPHHT YHHUBEPCAIBHBIX M MPEIMETHBIX
yueOHBIX JIeWCTBUH.

Pabovas mporpamma npeaycMaTpuBaeT cieayoniie GopMbl aTTECTAIlMH MIKOJIHHUKOB!

1. TIpomexyTouHas (popMupyroLIas) aTTeCcTalus:
® caMocCTosTeNbHbIE paboThI (10 20 MUHYT);
e jaboparopHo-nipakTHueckue padotsl (0T 20 10 40 MUHYT);
e (poHTaNBHBIE ONBITH (10 10 MUHYT);
® JIMarHOCTHUYECKOE TECTHPOBAaHUE (OCTaTOYHBIE 3HAHUS 1O TeMe, YCBOCHHE TEKYIIETO
yueOHOro MaTepuana, COMyTCTBYIOIIEe MOBTOPEHUE) — 5 ...25 MUHYT.
2. WToroBas (KOHCTATHUPYIOIIIAsl) aTTSCTAIINS:
® KOHTpOJIbHBIE pabOTHI (45 MUHYT);
® yCTHBIE 1 KOMOMHHUPOBAaHHbBIE 3a4eThl (710 45 MUHYT).
XapakTepHble OCOOEHHOCTH KOHTPOJIbHO-U3MEpHUTENbHbIX MarepuaioB (KUM) s
KOHCTaTHPYIOIIEH aTTeCTALMH:
e KUM cocTaBnsitoTcsi Ha OCHOBE KOAM(UKaTOpa;
e KUM cocTaBisitoTcsi B COOTBETCTBHE C 000OIIEHHBIM IIAHOM;
® KOJMYECTBO 3aJaHUi B OOOOIIEHHOM IUIaHE OIPENeNAeTCs MPOJOJIKUTEIHHOCTHIO
KOHTPOJILHON pPa0OThI W BPEMEHEM, OTBOJMMBIM Ha BBHITIOJHEHUE OJHOTO 3aJaHUs
JTAHHOTO TUIIA U YPOBHS CJI0XKHOCTHU 10 HopMatuBam EI'D



e TEMaTWKa 33JaHUi OXBATBIBACT IOJIHOE COJIEPKAaHME U3YYEHHOr0 yueOHOTo MaTepuaia u
COJIEPKUT DJIEMEHTBI OCTATOYHBIX 3HAHUN;
e crpykrypa KM konupyer CTpyKTypy KOHTPOJIbHO-U3MEPUTENBHBIX MaTepranoB EI'D

Ocob6ennoctu ucnonb3oBanus padoueii mporpammsl B 2020-2021 yye6HoM rogy B OY Ne348
Pabouast mporpamma paspaboTaHa ¢ y4€TOM CIEIYIOMNX 0COOCHHOCTEH:

B 2020-2021 y4yeObHOM TOMy IO MEpe MPOXOXKACHHUS MPOrpaMMbl B TE€UEHUE Y4YeOHOro Troja
OyzneT nmpousBeeHa KOPPEKTHPOBKA MOYPOYHO-TEMATHUECKOTO TUTAHUPOBAHMSI B COOTBETCTBHH C
O0COOEHHOCTSIMU KJIaCCOB.

B opranusanuu o6pa3oBaTe/ibHOM 1eATEJILHOCTH OYAYT HCMOJIb30BAHBI

e lunuBuayanbHble 00pa30BaTEIbHBIE MAPIIPYTHI

e  Pa3HOoypOBHEBbIC 331aHUS

e Cozmanue yueOHBIX IPOEKTOB (BUICO(DHUIbMBI, TPE3ECHTAIINHN )

e  DJeMEeHThl caMOOOpa30BaHMS

Conmanuzanus y4ammxcs cpeicTBaMu IpeIMeTa — OpraHu3anust OOCYKIACHUS U PEIICHUs
COIMAJILHO BKHBIX OOIIECTBEHHBIX MPOOIIEM

HccnenoBarensckas BHEYpPOUHAsl EATEIbHOCTh

[IpeeMCTBEHHOCTh METO/I0B, IOJX00B U (hOpM 00yUEHHUS MEXKAY CTYIECHSIMU 00pa30BaHUS
3ananus B popmare EI'D

CucreMa IMarHOCTUYECKUX PabOT (BXOAAIINX, TPOMEKYTOUHBIX, KOHTPOJIbHBIX)

@opMbI IPOMEKYTOUHOI aTTecTalMU yyammxcs X Kjiace

IIpeamer I I HTorosblii KOHTPO./Ib
noJIyroame NoJIyroaue (ron)
buonorus TecTtoBas pabota TectoBas pabota TectoBas paborta B
¢opmare EI'D

Coaep:xkanue y4eOHOro npeamMera

10 kacc 1 yac B Hefxes110
Beenenue (1 1)
buonorust — Hayka o xuBoil npupoge. OCHOBHbIE NPU3HAKU KUBOTO. buonornyeckue
CHCTEMBl. YPOBHHU OpraHU3alMK KU3HU. MeTobI U3ydyeHus: Onosoruu. 3HadeHne OUOIOTUH.

IIpenmeTHble pe3yJibTaThl 00yUYeHHS:

yqamuec;l OQO0IJICHbL 3HAMb.

* omnpezaeneHue ONOJIOrUH KaK HAYKU;

* OCHOBONOJOXXHHMKOB OHOJOTMM Kak HayKH, OCHOBOIIOJIO)KHMKOB Hay4yHOW (3amajaHoii)
MEUIIMHBI, aHATOMHH, (PU3UOJIOTHH;

* coO3JaTesel KIETOYHON TEOpUH;

* CO3JaTrene COBPEMEHHOTO 3BOJIONMOHHOIO YUYEHUS U 3Tallbl €T0 CTAHOBIICHUS;

* KJIAacCU(HUKAIMIO OMOJOTMYECKUX HAYK;

* OIpeAcIICHUE KU3HH,

* CBOICTBA XUBBIX CUCTEM;

* YPOBHHU OpraHU3alyy KUBOW MPUPOJIBI;

* METOJbI NO3HAHUS )KMBOU IPUPOJIBI.

Yuawuecs dondicnvl ymems:

* OLEHMBATh BKJIAJ OTJACIBHBIX YUEHBIX B Pa3BUTHE OMOJIOTHHY;

* J1aBaTh ONPENEIICHNE KU3HH;

* TIPUBOJUTH NPUMEPHI MPOSIBICHUN CBOICTB JKHUBOTO;




* paclpenensaTh YPOBHHU OpraHU3aluy )KUBOM IPUPOJbI B COOTBETCTBUU C UX UEpapXUEH;
* [PUBOIUTH NIPUMEPHI NPOSBICHUIN CBOWCTB )KMBOT'0 HAa PA3HBIX YPOBHSX.

MertanpeameTHble pe3yJIbTaTbl 00y4eHHsI:

* paboTarh ¢ y4eOHMKOM, COCTABIATh KOHCIEKT naparpada;

* paspabaTbIBaTh MJIAH-KOHCIIEKT TEMBI, HCIIONb3Ys pa3Hble HCTOYHUKU MH(DOpMAINH;

* TOTOBUTb YCTHBIE COOOLIEHUS U pedepaThl Ha 3aJaHHYIO TEMY;

¢ II0JIB30BAaThCA IIOMCKOBBIMU CUCTCMaMU I/IHTepHeTa.

MesxknpeaMeTHbIe CBSI3H

Heopeanuueckas xumus. Xumudeckue ieMeHTsl [lepuonnueckon cucremst . Y. Menneneesa
U X OCHOBHBIE CBOMCTBA.

Opeanuueckas xumusi. OCHOBHbBIE TPYIIIIBI OPraHUYECKUX COEIUHEHUM.

Paznen I. Kinerka — eqmnuna xuBoro(18 1)

Tema 1. Xumuueckuii cocTaB KjiaeTkH (5 1)

Buosornyeckd BakKHbIE XHMHUYECKHE dJIeMEeHThl. Heopranuueckue (MHUHEpAIbHBIC)
coefauHeHus. buomomumepsl. YTieBObl, JUOUABL benku, uX cTpoeHMEe W (YHKIIHH.
HyxsenHoBbie KUcaoTel. AT® u qpyrie opraHu4eckue COeTUNHEHUS KIICTKH.

Hemoncmpayuu:
Cxembl, TaONUIbI, TPAaHCHAPAaHTBl M MPOCTPAHCTBEHHBIC MOEIHU, WILTIOCTPUPYIOIINE:
cTpoeHue MosieKyn 6enkoB, monekyibl JJHK, momexkyn PHK.

IIpenmeTHble pe3yJibTAaThl 00yUYeHHS:

Yuawuecs oonorcnol 3nams:

* Makpo- ¥ MHUKPOAJIEMEHTHI, BXOJIAIIUE B COCTaB )KMBOTO, U MX POJIb B OPTaHU3ME;
* XMMMYECKUE CBOMCTBA U OMOJIOTMYECKYIO POJIb BOJIBI;

* pOJIb KATHOHOB M aHHOHOB B 00€CIIEYEHHH MPOLIECCOB KU3HEIEATEIbHOCTH,

* TPUHIMIIEI CTPYKTYPHOH OpraHu3anuu ¥ (pyHKIHH JUIHI0B;

* MPUHIMIIBI CTPYKTYPHOI opranu3anuu u QyHKIHMHU OETKOB U YTIIEBO/IOB;

* KJacCCU(UKAIUIO yIJIEBOJIOB,;

* MPUHIMIIBI CTPYKTYPHOH OpraHu3anuy 1 QyHKIUH HYKJIEHHOBBIX KUCIIOT;

* CTPYKTYpPY HYKJIEHHOBBIX KHCIIOT

Yuawuecs oonorcnvl ymems:

* XapakTepHu30BaTh (PYHKIMOHAIBHYIO POJIb OTAEIbHBIX XUMUYECKUX 3JIEMEHTOB B KIIETKE;
* OOBACHATH MPUUMHBI OCOOBIX CBOMCTB BOJIbI,

* XapakTepu30BaTh PYHKIIMU JUIHJIOB,;

* OOBACHATH NPUHLHUII AEUCTBUS (PEPMEHTOB;

*  XapakTepu30BaTh (PYHKIIMHU OCIKOB U YTJIEBOJIOB,;

*  XapaKTepH30BaTh PYHKIUHU HYKIEHHOBBIX KUCIIOT;

* paznnuath HykjaenHoBble KucioTsl (JIHK u PHK)

Tema 2. CTpykTypa 1 PyHKIHH KJIEeTKH (4 1)

Pazeutne 3Hanuii o kierke. Knerounas teopus. I[urommasma. Ilna3zmatmueckas
MeMmOpaHa. OHpomazMatudeckass cerb. Kommiekc ['onbpku W mM30coMbl. MUTOXOHAPHH,
IUTACTU/IBI, OPTaHOMWJAbI JBHKEHHS, BKmoueHus. SAapo. CtpoeHune u (yHKIUU XPOMOCOM.
[IpokapuOThI U 3YKApUOTHI.

Jlabopamopuvie pabomol:

Ne ] «IIpuroToBieHHe MHUKPOIIPENapaToB KIETOK pacTeHui (KoXuipl Jyka). Habmronenue
IJ1a3MOJIU32a U JIETIIIa3MOJTU3a»

Ne 2 «CpaBHEeHHE CTPOEHUS KIETOK PACTEHUM, )KUBOTHBIX, TPHOOB U OaKTepuii»

Hemoncmpayuu:



CxeMmbl, TaONUIBI, TPAaHCHAPAHTHI M TPOCTPAHCTBEHHBIC MOJEIH, WILTFOCTPUPYIOIIUE:
MPOKAPUOTUYECKON KIIETKH, KJIETOK JKMBOTHBIX M PacTeHUH, BUPYCOB. [luHamMuueckue nocoous
«CTpoeHHE KICTKUY.

IIpenmeTHbIe pe3yabTaThbl 00y4eHUs :

Yuawuecs oonocnol snams:

* CTpOCHHE FYKapUOTHUUYECKOU KIIETKU;

* 0COOEHHOCTH PaCTHTEJbHBIX U )KUBOTHBIX KJIETOK;

* KJacCU(pUKAILUIO OPraHOUOB KIIETKH;

* crpoeHue U QYHKINU S7Pa;

* 3HaYyeHHeE MMOCTOSHCTBA YKCIa U POPMBI XPOMOCOM B KIIETKE;
* CTPOEHHE NIPOKAPUOTHUECKOMN KIETKHU;

* MHOroo0Opasue MpoKapuoT

Yuawuecs oonorcner ymemo:

* XapakTepHu3oBaTh (PYHKIHUU OPraHOUOB;

* OIpeAessaTh 3HAYCHHE BKIIOUEHUH;

* OMNUCHIBATh T€HETUYECKHI ammapar KJIETOK-3YKapHoT;

* ONUCHIBATh CTPOCHHE U (PYHKIIUH XPOMOCOM;

* JaBaTh ONpEJEICHUE KAPUOTHUIIA U XaPaKTEPU30BaTh €ro;

* XapakTepHu30BaTh OpPraHU3alMI0 METa00IM3Ma Y IPOKAPHOT;
* ONHCHIBATh T€HETUYECKHI amnmapar OaKkTepuii, UX CHopooOpa3oBaHUEe U Pa3MHOKEHUE.

Tema 3. O6ecneuenue KJjeTok dHeprueii (3 1)

OOMeH BelIecTB ¥ MPeBpaIleHHe SHEPTUU — CBOMCTBO JKUBBIX OPraHu3MoOB. DOTOCHHTES.
[IpeoOpa3zoBanne 3HEPruM CBETa B DHEPrUI0 XMMHUUYECKHX CBsizeil. ObOecrneueHne KIETOK
SHEpruei 3a cueT OKUCICHHUS OpraHuYecKuX BellecTB 0e3 ydacTus kuciaopojna. buonmoruueckoe
OKHCJIEHHE IIPU YYaCTHH KUCIOPOAA.

Hemoncmpayuu:
Cxembl, TaONHIlBI, TpPaHCMAPAHTBI M MPOCTPAHCTBEHHBIC MOJIEIH, WJUTFOCTPUPYIOIIHUE:
OnocuHTe3 OeNKOB; 0OMEH BEIIECTB U MPEBPAICHUS JHEPTHH B KIIETKE; (DOTOCHHTES.

IIpeamMeTHbie pe3yabTaThl 00y4YeHHs :

yqaw;uec;l OO0JIICHBL 3HAMDb.

* 3Tamnbl 0OMEHA BEIIECTB;

* 3Tambl YHEPreTHUECKOro 0OMeHa;

* IpUMEpHI IUIACTUYECKOT0 OOMEHa;

* 9T1anbl GOTOCUHTE3a U €0 PoJib B IPUPOJIE

Yuawuecs oonorcnvt ymems:

* ONUCHIBaTh OOMEH BEILECTB U MPEBpAIllEHHE YHEPTUU B KIETKE;
* TIPUBOJUTH MOITAITHO MPOIIECC YHEPTETUIECKOTO OOMEHa,

* ONUCHIBaTh OOMEH BEILECTB U MIPEBpAIllEHHE YHEPTUU B KIETKE;
* TIPUBOJUTH MOAPOOHYIO CXEMY MpolieccoB (POTOCHHTE3a U OMOCHHTE3a OelKa.

Tema 4. HaciiencrBennast uHpopManusi U peaiu3amus ee B kjieTke (6 1)

['enernueckass uHpopmanus. [Ten. Tenom. VYasoenne JIHK. OO6pazoBanue
unpopmannonnot PHK no marpune IHK. I'enernueckuit xon. buocunres 6enxoB. Bupycsl.
[Tpodunakruka CIIN/a.

Hemoncmpayuu:

Cxembl, TaOJUIBI, TPAaHCIAPAHTHI M TPOCTPAHCTBEHHBIC MOJECIH, WJUTIOCTPUPYIOIINE:
cTpoeHue xpomocom; yaBoenue wosekyn JIHK; TpaHckpumnuuioo; TreHeTHYecKuil Koj.
Junamuueckue mocooust «buocuHTes 6emkay.

IIpenmerHble pe3yJbTaThl 00yYeHHs:



Yuawuecs oonoicnvl 3namo:

* OIpeJesieHHE I'eHa;

* CBOICTBA 'CHETUYECKOTO KOJa;

* 3Talbl pealn3alnu HACIEICTBEHHOM nH(pOopMalnu;

* 0COOEHHOCTH CTPOEHHUS BUPYCOB;

* BHUpYCHBIE O0JIE3HU YEJIOBEKA;

* Mepbl NPOPHIAKTUKN BUPYCHBIX 3a00JIEBaHUI YeoBeKa
Yuawuecs oonorcnvl ymems:

* HCHOJIb30BaTh MPUHILMUII KOMIUIEMEHTAPHOCTH NPH MOCTPOEHUH CXEM HYKJIEHMHOBBIX KHUCIOT;
* OIHUCBIBATh MPOLECCHI, IPOUCXOAAIINE IPU OHOCUHTE3e OeKa,
e OIIMCHIBAThH JKU3HEHHBIN UK BY

MeTanpeamMeTrHbie pe3yJibTaTbl 00yUeHUs :

Yuawuecs oonorcner ymemo:

* COCTaBJISTh CXEMbI U TAOJIUIIBI ISl UHTETPalliU TOJYyYEHHBIX 3HAHUM;

* 0000maTh HHPOPMAIIUIO U JISTATh BHIBOJIBI;

* paboTarh C AOMOJHUTEIBHBIMU UCTOYHUKAMH UH(OPMALINK;

*  CaMOCTOSITEJIBHO COCTABJISITh CXEMBI IPOIIECCOB M CBSI3HBINA PACCKa3 MO HUM,;

* pabotratb ¢ MHKPOCKOIIOM M  HM3rOTaBiMBaThb  NpOCTeiline  mpemaparsl IS
MHUKPOCKOITUYECKOTO UCCIIEIOBAHUSI.

MexnpeaMeTHbIe CBSI3H:

Heopeanuueckas xumus. Xumudyeckue cBsizu. CTpoeHue BEIIeCTBa.

Opeanuyeckas xumus. [IpUHUMIBI OpraHU3allMM OPraHUYECKUX COEJUHEHUU. YTIJIEBOJBI,

JIUTIHAIBL, )KUPBI, OCITKH, HYKJICHHOBBIC KUCIIOTHI.

Qu3zuxa. CBOMCTBA )KUIKOCTEH, TEIJIOBBIE SIBICHUS. 3aKOHBI TEPMOJIMHAMUKHU U ONTHKHU.

Paznes 11 . PasMHokeHue U pa3BUTHE OPraHU3MOB (7 4)

Tema 5. PazmHos:kenune opranuzmosn (4 u)

Henenue xierku. Muro3. becrionoe u monoBoe pasmHokeHue. Meio3. Ob6pazoBaHue
MIOJIOBBIX KJIETOK U OIJIOJOTBOPEHHME.

Hemoncmpayuu:

Cxembl, TaOMUIBl, TpaHCIApaHThl W y4yeOHbIe (UIBMBI, WUTIOCTPUPYIOIINE: JAETICHHE
KJIETKH (MHUTO3, M€H03); crmocoObl Oecrojoro pa3MHOXKEHHUS; (OPMUPOBAHUE MYXKCKUX U
KEHCKHMX TIOJOBBIX KJIETOK; OIUIOAOTBOPEHHME Yy pACTeHUH M >KUBOTHBIX; HWHIUBUAYaJIbHOE
pa3BUTHE OpraHM3Ma; B3AaMMOBJIHMSHUE YacTel pa3BUBAIOUICTOCS 3apojblma. JlmHaMudeckoe
nocobue «Jlenenne kieTku. Mwuto3 u  Meio3». Copychl KOMHATHOTO MarnoOpOTHUKA
(Hedporenuca WK aAMAHTYMA).

IIpeamMeTHble pe3yabTaThl 00y4YeHHs :

Yuawuecs oonocnol 3Hams:

* MUTOTHYECCKUH ¥ KU3HCHHBIN [UKIIBI KIICTKH;

* OuoONOrMYecKoe 3HAYCHUE MUTO32;

* (bopmBI 1 pacTTpOCTPaHEHHOCTh OECTIOIOTO PA3MHOKEHUS;

* CYIIHOCTb MOJOBOTO Pa3MHOXEHHUS U €r0 OMOJIOrHYecKOe 3HAUCHHE;
* CYIIHOCTBH Mei03a M ero OMOJIOTHYEeCKOe 3HAUCHHE;

* IIpOILIECC raMeToreHe3a U ero 3Talbl;

* CYIIHOCTH OIJIOJIOTBOPEHHSI U €T0 PA3HOBHIHOCTH

Yuawuecs oonorcnvl ymems:

* OIHUCHIBATH CTPOCHHE U (PYHKIIUH XPOMOCOM;

* J1aBaTh ONpeEeNICHHE KapuOTHIIa U XapaKTepU30BaTh €ro;

* OMNUCHIBATh MUTO3 IO (azam;

*  pa3nIuyaTh MUTOTHYECKHI U KU3HEHHBIN ITUKIIBI KJIETKH,;

* XapaKTepH30BaTh OMOIOTHYECKOE 3HAYCHHE OECIIOI0r0 Pa3MHOKEHUS;



*  OOBACHATH MPEUMYILECTBO TOJIOBOTO PA3MHOKEHUS;

*  XapaKTepHU30BaTh OMOJIOTUYECKOE 3HAYEHUE I0JI0BOTO Pa3MHOXKEHHUS;

* 00BACHATH NpoIecC MEH03a U XapaKTepU30BaTh €ro 3Tallbl;

* OIHUCBIBATh NPOLIECC FAMETOreHE3a U BBIICIATh OCOOCHHOCTH CIIEpMaTOreHe3a U OBOTCHE3a;
* 0OBACHATH NPOLECC OIUIOAOTBOPEHUS U 0O0OPA30BaHUSI 3UTOTHI

Tema 6. UnauBuayaibHOE pa3BUTHE OPranu3MoB (3 )

3aponplllieBoe W MOCTIMOPHOHAIBHOE pAa3BUTHE OPTaHW3MOB. BiusHue alKoroms,
HUKOTHHA M HapKOTMYECKUX BEUIECTB HA Pa3BUTHE 3apojbliia yeaoBeka. OpraHusM Kak eIMHOe
1eIoe.

Hemoncmpayuu:

Cxempl, TaONMIBI, TpaHCIAPAaHTBl ¥  y4eOHBIE  (WIBMBI, HWJUIIOCTPUPYIOIIHE:
WHAUBHUIYaIbHOE PA3BUTHE OPraHN3Ma; B3aUMOBJIMSIHIE YaCTell pa3BUBAIOIIETOCS 3apO/IbIIIIA.

IIpenmeTHble pe3yJbTaThl 00yYeHHs:

Yuawuecs 0onoicnvl sHamn:

* OIpe/eNeHUE MOHATUS «OHTOTEHE3Y;

* IEPUOAM3ALMIO MHINBHYyaJIbHOIO PAa3BUTHSI,

* 3Tamnbl SMOPUOHATLHOTO PA3BUTHS;

* (opMbI TOCTIMOPUOHATBHOTO Pa3BUTHS;

* 0COOEHHOCTH MPSMOT0 Pa3BUTHS;

* 0COOEHHOCTH OHTOT€HE3a YEJIOBEKa,;

* IEpUOAM3AIMIO UHIWBUIYyaJbHOTO PA3BUTHS YEIIOBEKA;

* 3Tanbl SMOPUOHAIILHOIO PA3BUTHUS YEJIOBEKA;

* 0COOCHHOCTH U MEPUOAU3ALNIO NOCTAIMOPHOHAILHOIO Pa3BUTHUS YEI0BEKA

Yuawuecs dondicnvl ymems:

* ONUCHIBATh NMPOLECCHI, MPOUCXOIAINE IPU APOOICHUH, TACTPYIISLIUU U OPraHOT€HE3E;

*  XapakTepHu30BaTh (POPMbI IOCTIMOPUOHATIBHOTO Pa3BUTHS;

* pa3inyaTh MOJHBIN U HEMOJIHBIN MeTaMop(do3;

* pacKkpbIBaTh OMOJOTMUYECKUI CMBICT pa3BUTHs ¢ METaMOpP(HO30M;

* XapaKTepH30BaTh dTallbl OHTOI'€HE3A,;

* ONHUCHIBATh NMPOLECCHI, TPOUCXOIAIINE TIPU APOOIICHUH, TACTPYIIALUN U OpPraHOTeHEe3e
YEIJIOBEKA;

*  XapaKTepH30BaTh MOCTIMOPHOHAIBHOE Pa3BUTHE YEJIOBEKA MO ATANlaM U KpUTHUYECKHUE
NepUObl OHTOT€HE3a

Paznen I1II. OcHOBBI reHeTHKH U cesieKiun (8 u)

Tema 7. OcHOBHbIE 3aKOHOMEPHOCTH SIBJIEHUH HacjieAcTBeHHOCTH (5 1)

['eneTnka — Hayka 0 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB.
Monorubpuanoe ckpemnuBanue. IlepBbiii u BTOpoi 3akoHbl Mennens. I'enotun u deHorum.
AnnenbHble TeHbl. JurubpuaHoe ckpemmBanue. Tpetuil 3akoH Menens. XpoMOCOMHasi TEOpus
HacjeAcTBeHHOCTH. ['eHernka mosa. [lonoBele xpomocombl. HacnenoBaHue, cleIUIEHHOE ¢
MOJIOM.

Jlabopamopnas paboma Ne 3 «PernieHne reHeTUUECKHUX 3a/1a49»

Hemoncmpayuu:

Cxembl, TaOmuiel, ¢otorpaguu u  TepOapHbIE MaTepHalbl, WUTFOCTPUPYIOUIUE:
MOHOTUOPHUIHOE CKpPEIIMBAaHUE; JUTHOPHIHOE CKpEIIMBAaHUE; MEPEKPECT XPOMOCOM; HEIOJIHOE
JTOMHMHHUPOBAHME; HACIEN0BaHUE, CIeIieHHoe ¢ moyioM. J(nHamuueckoe nocobue «Ilepexpect
xpomocomy». CeMeHa Tropoxa ¢ pa3HbIM (peHOTHIIOM (TJIaJKue, MOPIIMHHUCTBIE, KENThIE,
3eJICHBIE).

IIpeaMeTHbIE pe3ybTAaThl 00yYeHUSI:
Yuawuecs oonoicnwl 3namo:



* OCHOBHBIE T€HETUYECKUE MOHATUS: T€H, JOMUHAHTHBIA TPU3HAK,

* pELECCUBHBIN NpU3HaK, (EHOTHII, TEHOTHII;

* CYIIHOCTh THOPHIOJIOTHYECKOTO METOAA U3yUEHUS HACIIEACTBEHHOCTH;

* MEpPBBII U BTOPOIl 3aKOHBI MeHers;

* 3aKOH YHMCTOTHI TAMET;

* IUTOJIOTUYECKHE OCHOBBI MOHOTHOPHIHOTO CKPEIUBAHUS;

* Tperuil 3akoH MeHnens;

* OCHOBHBIE ITOJIOKEHUSI XPOMOCOMHOM TEOPUU HACIIEICTBEHHOCTH;

* 3aKoH MopraHa;

* [PUYMHBI HAPYLICHHUS CLICTUICHHUS;

* ONpeneNeHUs MOHATUN «TE€HOM» U «TC€HOTHIDY;

* BHJIbI B3aMMOJICHCTBUS T€HOB;

* XPOMOCOMHOE OIpejiesiCHUE T0JIa;

* [PU3HAKH, CLEIUICHHBIE C TI0JIOM;

* TOMOTaMETHBIN U reTeporaMeTHbIN M0JI Y Pa3InYHbIX OPraHU3MOB

Yuawuecs oonocror ymemo:

* KCIIOJBH30BaTh FT€HETUYECKYIO CHMBOJIUKY ITPH COCTABIIEHUM CXEM CKPEIIMBAHMS;
* 3alKUChIBaTh T€HOTUIIBI OPTAHU3MOB U BBIITUCHIBATh UX [AMETHI,

*  COCTaBJISITh CXE€Mbl MOHOTHOPHUIHOTO CKPEIIMBAHUS;

* pelaTh FreHETUYECKHE 3a/1a4l Ha MOHOTHOPHUIHOE CKPELUBAHUE;

* COCTaBJISTh CXEMbI TUTHOPUITHOTO CKPELMBAHMUS;

* cocTaBiATh peuierky [lennera;

* pemath reHeTUYECKHE 3aa4i Ha TUTHOPUIHOE CKPEIIMBaHUE,

* COCTaBJIATh CXEMbl CKPEILIMBaHUS IIPU CLICTNIEHHOM HACJIE€I0BAHUH PU3HAKOB;
* pasnuyaTh MOHITHUS «TEHOM», «T€HOTHUID, «T€HOPOHI;

*  ONpEeneNsATh BUbl B3aUMOJICHCTBUS aJJIEIbHBIX U HEAJIEJIbHBIX T€HOB;

* COCTaBJISTh CXEMbI CKPEIIMBAHUS TIPU HACIECOBAHUY TPU3HAKOB, CIICTUICHHBIX C ITOJIOM;
*  ONpenesnsiTb FOMOTaMETHBIN U reTeporaMeTHbIN MOJI O CXeMaM CKpelllUBaHus

Tema 8. 3aKoHOMepPHOCTH U3MEHYHUBOCTH (2 4)

MonudukanonHas U HacleICTBEHHAsh M3MEHUMBOCTh. KOMOWHAaTHBHAsS HM3MEHYHUBOCTD.
MyTtarnmoHHasi ”3MEHUYUBOCTh. 3aKOH TOMOJIOTMUECKHUX PsIOB HACJIEICTBEHHOW W3MEHUYMBOCTH
H. W. BasumoBa. HacnenactBeHHass M3MEHUYMBOCTBH 4eJIOBEKa. JleueHne M mpenynpexiacHue
HEKOTOPBIX HACJIEICTBEHHBIX OOJIE3HEN YeIOBeKa.

Hemoncmpayuu:

Cxembl, Tabmuipl, Gpororpaduu U repOapHbe MaTepHalibl, WLTIOCTPUPYIOLINE: MyTalluH
(pa3mu4HbBIE TOPOJIBI COOAK, YACTUYHBIN aNbOWHU3M U HEOOBIYHAsI OopMa JIUCTHEB Y KOMHATHBIX
pacTteHuii); MOAN(PUKAITHOHHYIO U3MEHYUBOCTb.

IIpenmerHble pe3yJbTaThl 00y4YeHHS:

Yuawuecs oonscnol 3nams:

* ompeneneHue U KiIaccu(pUKaIo U3MEHIYMBOCTH;

* KJacCU(PHUKAIMIO HACIECTBEHHOW N3MEHYMBOCTH;

* NpUMepbl MOTUPHUKAIMHI.

Yuawuecs oonoxcner ymemo:

* pasnuyaTh BHUJIbI K3BMEHUYHUBOCTH;

* OILICHUBATh BO3MOXKHBIE MOCJIEICTBUS BIUSHUS MyTareHOB Ha OPTaHU3M.

Tema 9. 'eneruxa u cesexnus (1 1)

OnoMalIHMBaHWE KAaK HAdalbHBIM 3Tan cenekiuu. Yuenne H. M. BaBuioBa o meHtpax
IIPOUCXOXKAECHNS KyJIbTYpPHBIX pacTeHUN. MeToabl COBPEMEHHOM CEJEKIMH. Y CIIEXH CEJEKIIHH.
I'ennas u knerouHas nHxeHepus. Knonuposanue.

Hemoncmpayuu:



Cxewmpl, Tabnuupl, ¢ororpadpuu U repOapHble MaTepUabl, WIIIOCTPUPYIOIINE: LEHTPHI
MHOTO00pa3ust ¥  TIPOMCXOXAEHHWS KYJIbTYpPHBIX PACTCHHH; HWCKYCCTBEHHBIH  OTOOp;
ruOpHIN3aIMIO; UCCIIEIOBAHUS B 00JIACTH OMOTEXHOJIOTHH.

Jlabopamopnwvie pabomot.

1. CocTaBieHne NpOCTENIINX CXEM CKPEILUBAHHUS.

2. PenieHre reHeTUYECKHX 3a/1a4.

3. Moau¢ukanmonHasi U3MEHYMBOCTh (M3y4YeHHE (PEHOTHUIIOB MECTHBIX COPTOB PAacTEHHH Ha

repOapHbIX 00pasIax).

IIpeaMeTHbIe pe3yabTaThl 00y4YeHHs;

Yuawuecs oonscrol 3Hams:

* KJIaccCH(UKAIMIO MyTallui U HACIIEACTBCHHBIX OOJIE3HEH YeTIOBeKa;

* IIPUHLHUIIBI 3T0POBOTr0 00pasa KU3HH;

* METOJIbl TMArHOCTHKH, MPOPUIAKTUKY U JICUCHUS HACJIEICTBEHHBIX O0JIe3HEH;

* ompezeNieHUE CeJIEKINN KaK HAyKU U €€ TEeOPEeTUUECKHE OCHOBBI (T€HETHKA);

* METOJIbI CEJICKIINU;

* IEHTPBI MPOUCXOXKICHUS KYIbTYPHBIX PaCTECHUI;

* OmpenesieHre U 331a4l OMOTEXHOJIOTHH;

*  METOJbl OMOTEXHOJIOTUH;

* JTHUYECKHE acCTeKThl OMOTEXHOJIOTHYECKUX Pa3paboTOK

Yuawuecs oonorcnvl ymems:

* pasnIMuaTh HACJIEIACTBEHHBIC OOJIE3HU YEIOBEKa;

* OLICHUBAThH (DAKTOPHI pUCKA BOSHUKHOBEHHSI HACJIEICTBEHHBIX 0OJIE3HEH YeIoBeKa,

* OTJIMYATH APYT OT IPYyra METOABI CEJICKIHH;

*  pa3nIUyaTh MOHATHUS «TIOPOAAY, KCOPTY, CILITAMMY;

* OIEHHUBATh ATUYECKHE ACTIEKTHl HEKOTOPBIX OMOTEXHOJIOTHUECKUX Pa3paboToK;

* TOHMMAaTh HEOOXOAMMOCTh OHMOTEXHOJNOTUYECKHMX  HCCIEJOBAHMNA /s  TOBBIIICHUS
3P PEKTUBHOCTH CEIbCKOXO3IWCTBEHHOTO TIPOM3BOJCTBA W CHIDKEHHS Ce0eCTOMMOCTH
IPOAYKINH

MeTanpeaMeTHble pe3yJbTaThl 00yYeHHUs:

Yuawuecs oonorcnvl ymems:

* paboTtarh ¢ y4eOHUKOM, COCTaBIATh KOHCIEKT Naparpada, cXxeMbl U TaOJIUIIBL;

* pa3palaTbIBaTh MJIAaH-KOHCIIEKT TEMBI, UCIIOJIb3Ys pa3Hble HICTOYHUKU MH(OpMAaIIIH;

* TOTOBUTH YCTHBIE COOOIICHHUS, pedepaThl U MPE3ECHTANN Ha 3aJAaHHYIO TEMY;

* I10JIb30BAThCs MOMCKOBBIMU cucTeMamMu VIHTepHeTa.

JInyHOCTHBIE pe3yabTaThl 00y4YeHUsI:

» IlposiBneHHe 4YyBCTBAa POCCHHMCKON Tpa’kAaHCKON HIEHTMYHOCTH, MAaTPUOTH3MA, JIOOBU WU
yBaxkeHus Kk OTedecTBy, YyBCTBA TOPAOCTHU 3a CBOIO PoauHy;

* OTBETCTBEHHOE OTHOIICHME K yyeOe, FOTOBHOCTb U CLIOCOOHOCTh K CaMOOOPa30BaHMIO;

* (dopMHpOBaHME MOTHBALIMM K OOYYEHHUIO M MO3HAHUIO, OCO3HAHHOMY BBIOOpY Oymyieit
npodeccuu;

* CIIOCOOHOCTH CTPOHUTH MHINBUAYAILHYIO 00pPa30BaTENBHYIO TPACKTOPHIO;

* (popMHpOBaHHUE LIETOCTHOTO €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHUS;

* COOIIOZICHNE TIPABWIT TIOBEJICHUS B TIPUPOJIC;

* YMEHHE PeaJM30BbIBaTh TEOPETUUECKHE TO3HAHUS HA IPAKTUKE;

* CHOCOOHOCTH MPU3HABATH COOCTBEHHBIE OMNOKU U UCIPABIIATH UX;

* yYMEHHE apr'yMEHTHPOBAHHO U OOOCHOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHUS;

* KPHUTUYHOE OTHOIICHHWE K COOCTBEHHBIM IIOCTYIIKAM, OCO3HAHWE OTBETCTBEHHOCTH 3a HX
pe3yibTaThl;

* YBaXHTEIBHOE U JOOPOKEIATEIFHOE OTHOIICHHUE K APYTHM JTFOISIM;

* YMEHHME CIIyIIaTh U CIBILATh IPYTUX, BECTH JUCKYCCHIO, OTIEPUPOBATh (pakTaMu.



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 yJaliuecs: paciiupsiioT HayuHbele | Ilo3HaBaTesbHbIE: yMeHue |3agaHue co
JKUBOU IIpUpoOLE. (opMupoBaHu | IPEACTABICHHA O  INpPEAMETE, | CTPYKTYpPHPOBAaTh Y4eOHBIl Marepual, |cBOGOAHBIM OTBETOM
OCHOBHBIG MPU3HAKU 9 3HAHUMN. 33[[3\1’an n METodax 6I/IOJ'IOFI/II/I, BBIACIIAThP B HEM TIJIaBHOC, pa6OTaTB C o BBI60py YUHTENS
KHUBOTL'O " YPOBHHU BBpI/ICTI/I‘IeCKa CBOHCTBax JKHBOI'O I\/’I IICYaTHBIM TCKCTOM, cXeMamu,
OpTaHM3aINHN KU3HA q 6 ecerna, 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‘-Ie6HI/IKOM OMOJIOrnYECKOM CHCTEMC n BBITTIOJTHCHHEC 33.):[&HPII>1 YUUTEIA 1o
CTPYKTYPHBIX YPOBHSAX | MPEATI0KECHHOMY  aJIlOpUTMY,  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
OHMOJIOTHH C IPYTUMH HayKaMu

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 KJeTKHU (5 1)




2/1

Heopranunueckue
COEIMHEHUS KIIETKH

Ypok
001IEMETON0JIO
THYeCKOM
HaIpaBJIECHHOCT
i1

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
CaMOCTOATCIIPHOI'O IIOMCKa MW 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 OCHOBAaHHMN 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 3HAHUU, IPOTHO3UPOBAHUSA
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 |Opranuveckue Ypok yJamuecs pacmupsioT HayuHele | Ilo3naBaTenbHble. ymenue pabortath ¢ |DpoHTanbHas Oecena,
COCIMHCHUS KJIETKU: q)OpMI/IpOBaHI/IH npEaACTaBJICHUA 00 OPraHu4eCKUx | pa3jJIn4YHbIMH HCTOYHHUKAMH I/IH(I)OpMaI_II/II/I, B3aUMOKOHTPOJIb.
YTJIEBOIBI, JTUITHIBI W TepBUYHOro| COCIMHEHMAX KaK BEIIECTBAX, | OCYLIECTBIATH CMBICIIOBOE YTEHHUE,

3aKPEILICHUS OCHOBY KOTOPBIX COCTAaBJISIIOT | OTAENATH [JIABHOE OT BTOPOCTEIIEHHOTIO,
AHAHIL aTOMBI YIJIEPOJA, O PETYJSAPHBIX | ONPENEIATH KpUTEpUU U1
Y HEPETYJISPHBIX OMOJIOTMYCCKUX | XapaKTCPUCTHKH TPUPOJHBIX OOBEKTOB,
MOJIMMEpPax; y y4aluxcsl | yMEHUE JaBaTh OINPEICICHUSA TOHATUAIM,
pa3sBHBAIOTCS TIOHATHS 00 | yuarcs  cpaBHUBaTh, aHAJIM3HPOBATH,
yIJIIeBOAaX M JIMOUAAX Kak | BBUAEIATH  CYIIECTBEHHBIE  IIPU3HAKH,
BaKHEUIINX KOMITOHEHTaX | JAEJNaTh BBIBOJBI.
KJIETKH, 150, CTpoeHUH, | PeryJiTMBHBIE. YMEHHUE ONPEACIATH LIETIb
KiaccuduKauMu, — CcBOMCTBAX M paboTHI, IJIAHAPOBATH JTaIlbl ee
DOTH B KH3HE/IATETHHOCTH BBITIOJIHEHUSI W OLEHUBATh TOJYyYECHHbBIE
OPTAHH3MOB, pe3yapTaThI. YMetme OpPraHnu30BaTh
BBIMIOJIHEHHE 3aJaHuil yuutens. PasButue
HABBIKOB CAaMOOLICHKM M CaMOAaHAJIN3a,
OCO3HAHHE YYAIIUMUCS Ka4yeCTBA U YPOBHS
YCBOGHHUSI  3HaHWH, MPOTHO3UPOBAHUS
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 CTpOEHHE U Ypok ydamuecs pacmupsioT Hayusble | Ilo3HaBaTenabHble. ymeHnue paboTaTh ¢ |B3auMOKOHTPOIIB,

GyHKIUHU 00IIeMeTOA0IOT | IPEACTABICHHS O OHOIOTMIECKUX | PA3JIMYHBIMM HMCTOYHMKAMM HMH()OPMALMH, |COCTABJICHHE CXEM W
HUYecKoil TOJIMMEpax, aMHHOKHCIIOTaX KaK | OTHACNATh IJIABHOE OT BTOPOCTENEHHOTO. |1aGruir,
HampasieHHocT | MOHOMEpaX OEJIKOBBIX MOJIEKYJ, | YMeHue CTPYKTYpUpPOBaTh  Y4eOHBIH
- WX CTpOCHHMH, (DYHKIMOHAIBHBIX | MaTepHall, JaBaTh ONPEICICHUS TOHITHUSIM,

CpyIIax, BXOASAMIMX B COCTaB
AMUHOKHCIIOT, y  ydYaImxcs
pa3BUBAIOTCS TOHSATUS 00

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

CaMOCTOSITETBHO
ypOKa B TETpay.
PeryasiTuBHbBIE. YMEHHE OINPENEIATH IENb
ypOKa U CTaBUTh 3aa4l HEOOXOANMBIE IS
€€ JIOCTHKEHHUSL.

KomMyHuKaTHBHBIE: yMEHHe
BOCTIPHHUMATH HHPOPMALIHIO Ha CIyX

COCTaBJIAAITb  KOHCIICKT




5/4 |HykneunoBble kuciotel:| 1 |Ypok y4aniecs pacupsiioT Hay4Hble ITo3naBaTenbHbBIE! ymenue | B3anMOKOHTPOIIB,
COCTaB, CTpOEHUE, dhopmupoBaHus | NPEACTABICHHUS O HYKJIECHHOBBIX CTPYKTypHPOBAaTh  y4eOHBIH  MaTepHal, |TepMHUHOIOTHYECKUI
dyHKIMH M IepBHYHOro| KHCIOTAX KaK HEPETyIAPHBIX BBICNISITh B HEM TIJaBHOE, paboTarh ¢ JIMKTAHT

3aKpeIUIeHHs] OMOJIOTMYECKUX MOJIUMEPAX, O MeYaTHBIM TEKCTOM, CXeMaMH,
AHAHMI BHJIaX HYKJICMHOBBIX KUCIIOT, HX WTocTpanusiMd.  J[aBaTe — omnpeneneHue
' (DYHKITUSX U JIOKTH3AIUY B TTOHSTHH.
KJIETKE; Y yUaluXCst PerynasiTuBHbBIE: YMEHUE OPTaHU30BATh
pa3BUBAIOTCS TIOHATHA O BBIMIOJIHCHUE 3aJaHUH YUUTENIS 11O
CTPOCHUU HYKJIEUHOBBIX KUCIOT, | IOPEAJOKEHHOMY aJrOpUTMY, ACNaTh
COCTaBE U CTPOEHUHU BBIBOJIBI 10 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 |Ypok ydamuecs pacmupsioT HaydHble | Ilo3HaBaTejbHbIE: ymenue |CaMOKOHTPOJIb,

OpraHnyvyecKue (bOPMI/IpOBaHI/IH 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.
ponu B npoieccax
. 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 SHEPruu B
KoMMyHHKATHBHBIE! yMeHHue
KJIETKaX.

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

Tema 2. CTpykTypa ¥ pYHKIHMH KJIeTKH (4 1)




7/1 |Knetka — »3jeMeHTapHas Ypok yJamuyecsi pacumpsror Haydnele | [TosHaBaTesqbHbIE: naBaTh omnpezeneHus |B3anMOKOHTPOIIb,
€IUHNIA )KUBOT' O OTKPBITHA npEaACTaBJICHUA 00 HUCTOpHHU | TCPMUHAM; AaAHAIMU3HUPOBATHL COACPKAHUC TepMI/IHOHOFI/I‘leCKI/Iﬁ
HOBOTO 3HaHMsl | M3YUYCHHs KICTKH, COBDEMCHHBIX | JICMOHCTPALMOHHBIX MATePHANOB; YMCIOT |jnygraHT
MOJIOKEHUAX KIETOUYHOH TEOPHH; | BOCIPOU3BOAUTH HH(OPMALIUIO TIO HaMATH
y yYaluxcs pa3BUBAETCs | AaBaTh ONPENECICHUE IOHATUSAM, CTPOUTh
TIOHSITUE 0 KIICTKE KaK | pedeBble BBICKA3BIBAHMS, YCTaHABIMBATh
3JIeMEHTapHON CTPYKTYPHO- | IpHIUHHO-CIICACTBEHHBIC CBSI3H.
(GyHKIMOHATBHOM €IVHULEC | PeryJisiTUBHBIE: YMEHUE CAMOCTOSTEIBHO
JKUBOTO. oOHapyxuBaTh U (GopMUpOBaTh y4eOHYIO
mpobieMy, ONpeAeisiTh UeNd W 33Ja4d
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 |[uromnasma Ypok y4almecs pacluupsitoT Hay4HbIe ITo3naBaTenbHbBIE! ymenue |B3auMOKOHTpOIb,
q)OpMI/IpOBaHI/IH OpeaACTaBJICHUA O HUTOIIa3MCE, eé CTPYKTYpUPOBATH yqe6an71 Marepuall, |cCOCTaBJICHUE CXEM U
M TepBUYHOro | CTPYKTYPHBIX SJEMEHTaX;y BBUICISITE B HEM [JaBHOE, PAbOTaTh C |1aGuum.
3aKpeIUIeHHs YUAILLMXCSl Pa3BUBAIOTCS IOHATHUS | [EYATHBIM TEKCTOM, cxemamu,
SHAHMIL 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

BOCIIPHHAMATh WHPOpPMAIMIO Ha CIYX,
CTPOUTH PEeUEBBIC BHICKA3bIBAHHUS 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,I[OHOF npEaACTaBJICHUA 00 COBCPHICHCTBYIOT YMEHUE OOBSICHATH COCTAaBJIEHUE CXEM U
MYECKOM SHIOIUTA3MAaTUYCCKON CeTH, | B3aUMOCBS3b MEMOPAHHBIX  OPraHOMAOB |TaGruil,
HarpaBJieHHoCT | KOMILTEKee lonbmxu, | kIeTku, Npu€Mel pabOThI ¢ YYCOHUKOM u
- JU30COMax, BaKyoOJlsiX, | APYTUMH HCTOYHUKAMU OHOIOTHYECKON
MUTOXOHJIPUSIX W TUTACTUIAX, UX | MHPOpPMAIMK, YMEHHS aHAJIU3HPOBATh U
CTPOCHHHM ¥  BBINOJHACMBIX | OICHUBATH rH(pOPMAITHIO,
(hyHKIMSIX; yUammecs pa3BUBAIOT | MPeoOpa3oBhIBATh HHPOPMAIMIO U3 OJHOM
YMEHHUS pacrno3HaBath | (OPMBI B APYTYIO.
OpraHou/ibl KJICTKH Ha cxeMax U | PeryissTHBHBIE: yMEHHE CaMOCTOSTEIBHO
3JIEKTPOHHBIX oOHapyxuBaTh U (HOpPMHUPOBATH y4EOHYIO
Mukpodororpadusx, cpaBHHBaTh | MpobIeMy, ONPEAENATh IeNd W 3aJadu
MUTOXOHIPUM W  IUIACTUABI, | Y4eOHOU AEATENbHOCTH;, YMeHHE paboTaTh
YyCTaHaBJINBAaTb B3aMOCBA3b I10 11aHy, CBEPATHL CBOU ILCI\/'ICTBI/IH C ICJIBIO
CTPOCHHS " ¢GbyHKIMA | 1, TpU  HEOOXOAMMOCTH, HWCIIPABIATH
MeMOpPaHHBIX OpPTaHOWIOB | OIMIMOKH CaMOCTOSITETIHHO.
KJICTKHU. KoMMyHUKATHBHBIE: yMEHHE
CaMOCTOSITETTFHO OPTraHN30BBIBATH YIeOHOE
B3aWMOJIeiicTBHe Tpu paboTe B TPYIIIE;
yMeThb OOBEKTUBHO OIICHUBaTh padoTy
YJICHOB I'PYIIIIEL.
10/4 |Siapo. Tlpoxapuotsr u| 1 |KomOuHHMpoBaH | yuamuecs pacuupsiorT HaydHble | IlosnaBaTenbHble. ymeHue paboTath ¢ |[IpoMexyTOUYHBII
DYKapHOTHI HBIN YPOK. OpeaAcTaBJiCHUA O  AApe, C€ro | pasjiimddbIMU HCTOYHHKAMHU I/IH(i)OpMaLII/II/I, KOHTpOJIb IO TeMEe
CTPOCHUHN u poiin B OTACIIATH TIJIaBHOC OT BTOPOCTCIICHHOIO, «CprKTypa u
JKU3HEAEATENIbHOCTH KIIETKH, O | YMEHHE CTPYKTYpHUPOBATh yueOHBIN DYHKIUH KISTKA»
CTPYKTYPHBIX KOMITOHEHTaX | MaTepHall, JaBaTh OMPEIeICHUs MTOHITHSIM,
sIpa: SIICPHOM 000JI0YKE, | CAMOCTOSATEIBHO COCTAaBJIATh  KOHCIICKT
SIIPBIIIIKE,  XPOMOCOMAax, WX | ypoka B TE€Tpaju.
CTPOCHHH, 0COOCHHOCTAX | PeryifiTUBHBIE. YMEHHUE ONPEAEIATh LENb
YITaKOBKH JHK P | ypoOKa M CTaBUTh 3aJ1a4l HEOOXOIUMBIE IS
(dhopMUpOBaHUHU XPOMOCOM; | €€ JIOCTHIKEHHUS.
yyampecs pa3BUBalOT yMeHHs | KOMMyHHKaTHBHBIE! yMEHUE
CPaBHHMBAaTh NPOKAPHOTHUYECKUE | BOCIPHUHUMATH HH(POPMAIIMIO HA CITYX
u OYKApUOTHYCCKHUE KJICTKH,
pas3iInyHbIC BHU/bI
AYKapUOTHYECKUX KIIETOK,
yCTaHaBIUBATh B3aMMOCBSI3b
CTPOEHHUS u dhyaKIHiA

KOMITOHCHTOB dApa.

Tema 3. ObecnieueHue KiaeToK IHeprueii (3 u)




11/1

OOMEH BELIECTB

Ypok OTKpBITHS
HOBOTI'O 3HaHMS

yyaInuecs pacuiupsoT HayqHbIe
npecTaBiIeHus o poToCHHTE3e U
XEMOCHHTE3€e KaK crocobax
aBTOTPO(HOrO MUTAHUS; Y
yUaInuXCsl Pa3BUBAIOTCS TTOHSITHUS
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 OIPEICICHUSI
TEpMHHAM; aHAIN3UPOBATH COJCPIKAHNE
JEMOHCTPALMOHHBIX MaTepUallOB; YMEIOT
BOCTIPOM3BOIUTH HH(OPMALIMIO TIO MAMSITH,
J1aBaTh ONpEJNeNICHNe IOHATHAM, CTPOHTH
peueBbie  BBICKA3bIBaHUS, YCTAHABIMBATH
MPUYHHHO-CIICICTBEHHBIE CBSI3H.

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

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

CaMOCTOSITEIIEHO OPraHM30BBIBATH yuyeOHOE
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 JHEPIruu O6H.I€MCTO,I[OJ'IOF IpeacTaBJICHUA O OMOJIOTHYECKHMX | CAMOCTOSATEIIFHOTO ITOMCKA W BBIJCIICHHS 3all0JIHECHUe Ta6J'H/IHBI
CBeTa B SHEPIHIO MYECKOM akkymynstopax sHeprun (AT, | HeoOxomumon UHGOPMALUH, |(JTarip
XUMHYECKUX CBA3EH nanpasiennocr | AAAD), CTpOCHHH | yCTAHABIMBATDL  IPUMUHHO-CICACTBCHHBIC | o rocunTesar

- XJIOPOIUTACTOB M WX PONH B | CBSI3W, TIIOCTPOCHHUS JIOTHYECKOW IIeTH
mporecce ¢doTocunTE3A; y | paccyxaeHu#, J0OKa3aTelIbCTB, CMBICIOBOE
YYaIIUXCsl Pa3BUBAIOTCS IMOHSITHS | YTCHUE KaK OCMBICICHHE LEIH YTCHHUS U
o (dazax dorocuHTesa, wuX | BEIOOpP BHUIAa UYTCHUS B 3aBUCHUMOCTH OT
Y4aCTHUKAX u mporieccax, | IeH.

MPOUCXOAIINX B CBETOBYIHO U | PeryisiTHBHBIE. yMECHUE ONPEICIATh IIC]b
TeMHOBYIO  (a3pl;  ydamuecs | paOoThl, IJIAaHUPOBATH ATaIBI 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 00eCTIICUCHHUE HBIN YpOK.| IPEACTaBJICHNA O | CTPYKTYpUpOBaTh  y4eOHbIl ~ MaTepual, |TaGauIbl
KJICTOK aHeereI‘/’I YPOK' 6I/IOJ'IOFI/I‘ICCKOM OKHUCJICHUN BBIACIIAATH B HEM TIJIaBHOC, pa6OTaTB C «CpaBHI/ITeHBHaﬂ

IPaKTHKYM OPTaHMYECKHX BEWICCTB M POIH | MEHATHHIM TEKCTOM, CXEMAMH, |y apakTepHCTHKA
Kuciaopora B HEM, OJTanax | wumocTpanmsaMu. [laBaTe  ompezeicHue peaKiyii
SHEPreTHYeCKoro  oOMeHa; Yy | MOHATHIA.
yYanmxcs paszBuBaTca | PeryasTuBHbIe. yMEHUE 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 nHGopManus U peaiau3anus ee B kierke (6 1)

14/1 |T'eneTnueckas 1 |VYpok y4amuecss pacmupsror Hay4Hsle | IlosHaBaTenbHble: naBath onpeneneHus |[IpoMexyTouHbIi
I/IH(bOpMaI_[I/IH. Y,HBOCHI/IC OTKPBITHUA npeacTaBJICHUA O reHeTHYeCcKOoM TCPMUHAM; AHAJIU3UPOBATH COACPIKAHUC KOHTpPOJIb ule) TEeMeE
JTHK HOBOIO 3Hanmsi | HHPOpManuu, reHe, TeHOME; y | AEMOHCTPAlMOHHBIX MAaTEPUAJIOB; YMEWT | OGecreucHie

y4Yaliuxcs pPa3BHBAETCS IMOHATHE | BOCHPOM3BOAMTH MH(OPMAIMIO 11O MAMSTH, KIETOK SHEpTHEi»
o permukaiun JHK; yuamuecs | naBaTte ompeneneHue MOHATHSAM, CTPOUTH
COBEpIICHCTBYIOT YMEHHMSI | peueBble BBICKA3bIBAaHUS, YCTaHaBJIMBATh
COCTaBIISITh CXEMY PpEIUIMKALMK | IPUYMHHO-CIICACTBEHHbIE CBSI3U
monekyn JHK, mnons3oBaTecs | PeryiasiTHBHBIE. YMEHHE CAMOCTOSITEIBHO
OMOJIOTUYECKOW TEPMHUHOJIOTHEW | OOHapyKuBaTh W (OPMHPOBATH YUEOHYIO
Y CUMBOJIMKOM. npoOieMy, OmNpeaenaTh Held W 3aJadyu
y49eOHOU NEeATeNhHOCTH, yMEeHHEe 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 OIICHHWBAaTh padoTy
YJIEHOB IPYIIIBL.

15/2 |Cunte3 PHK mno marpuie 1 |Vpox y  ydamuxca  passuBarorcs | Ilo3maBarenbHble.  ymeHms  cTpouTh |B3ammomnpoBepka B

Z[HK I'eneTnuecknii Koxq (I)OpMI/IpOBaHI/I}I MOHATUS 00 HH(l)OpMaLIPIOHHOfI peyeBoe BBICKA3bIBAHME B YCTHOH U rpynnax, OIleHKa
M 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 1o | PeryasiTuBHBIE: yMeHUE OonpenensiTh Lenb
H3BECTHOMY ¢dparmenty | paboThI, IUTAaHUPOBATH 3Tarbl ee
mostekynsl JIHK, mpu mnomomu | BBINOJHEHWS W OLEHUBATh IOJIyYEHHBIC
TaOJIMLBl TEHETHYECKOrO KOZa | Pe3ynbTaThl; yMEHHE OpraHHU30BaTh
OTIpPEAENATh  AMUHOKHCIIOTHYIO | BBITIOJTHEHHE 3aaHIH YUUTEIH,
[IOCIIEZIOBATEIEHOCTh  OENIKOBBIX | COCTaBIIEHUE IJ1aHa JaNbHENIIIeH
MOJIEKYJI, 3allM(pPOBaHHYIO B | JESITEIBHOCTH YYallerocs.
MOJIEKYJIax HykinenHoBBIX | 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
HBIHA YPOK

ydaluiuxcs pa3BUBAIOTCA IMOHATUA

0 TPaHCIIALIH, Jramnax
OuocuHTe3a Oenka; ydaruecs
COBEPUICHCTBYIOT YMEHUS

OOBSICHATh CYIIHOCTh peaKmuit

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 ONPEICICHUS
TEepMHHAM; aHAIN3UPOBATH COJCPIKAHNE
JEMOHCTPALMOHHBIX MaTepUallOB; YMEIOT
BOCTIPOM3BOJIUTH MH(POPMAIUIO 110 MAMSTH
J1aBaTh ONpEJNeNICHNe IOHATHAM, CTPOHTH
pedeBble BBICKA3bIBAHHS, YCTAHABIMBATH
MIPUYUHHO-CIIEICTBEHHBIE 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 0COOEHHOCTSIX
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
CJIO)KHOT'O MEXaHHU3Ma peryJIsiun
paboTBI TEHOB y  3YKapHOT,
OOBSACHATH pOJNb TOPMOHOB U
(akTOpOB  TpPaHCKPHUILIMK B
perynsnud  pabOThl TEHOB B
KJIeTKax IYKapUOTHIECKUX

OpTraHU3MOB.

IMo3HaBaTeabHbIe. yMeHHE pPaboOTaTh C
pa3TMYHBIMA WMCTOYHUKAMH HH(OpManuwu,
OTJENATh TJABHOE OT BTOPOCTENEHHOIO;
yMEHHE CTPYKTYpUPOBATh yueOHBIN
MaTepual, 1aBaTh ONPEACTICHHS MTOHITHIM,
CaMOCTOSITETIBHO ~ COCTaBIATh  KOHCIIEKT
ypoKa B TETpaju.
PeryasiTUBHBIE. YMEHHUE ONPEAETATH LENTb
YpOKa ¥ CTaBUTh 33a]]a91 HEOOXOAUMBIE IS
€€ IOCTHKEHHUSL.
KommyHnnkaTuBHbIE: yMeHHe
BOCIPUHUMATh HH()OPMAITUIO Ha CITYX

CaMOKOHTpOJIb,
rpymnmnoBas pabora




18/5 | Bupycbl — Heknetounbie| 1 [Ypok yJamuecs: pacumpsior Hayddeie | Ilo3HaBaTejbHbIE: ydamuecs |DpoHTanpHas Oecena,
(boprI JKU3HU MeToJoJoruyec | NPCACTaBICHUA W Pa3BUMBAIOT | COBCPUICHCTBYIOT  yMCHHC pa6OTLI C [caMocTodaTelIbHas
KOIA MOHATHSA O BUpycaX, QaraxX, | ydeOHUKOM H JAPYTUMH HCTOYHUKAMU paGora, pabora c
HanpasyeHHocT | 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 3HAUCHUE BUPYCOB | MpoOJIeMy, ONPEeAeHsaTh 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 w  xkuerounass| 1 |[Ypok yyamuecs pacuupstor HayuHble | Ilo3HaBaTesibHBIE! yMmenue |CaMoOCTOsATENbHA
UHKCHEpHU 06HICMCTOI[OJ'IOF npeacraBICHUA O F€HHONM U CTPYKTYpUPOBATH yqe6an71 marepual, pa60Ta’ COCTaBJICHUE
WYECKOM KJIETOYHOH  MHKEHEPMH  Kak | BBIIENATh B HEM IJaBHOE, pPabOTaTh C |cxem
HanpaBneHHocT | COBPEMEHHBIX HaIpaBJICHUSIX | MEYaTHBIM TEKCTOM, cxemamu,
- OMOTEXHOJIOTUH, HMX 3aJavyax | 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 CUMBOJIHKOM. BOCHpPUHUMATh HMH(DOPMAILIMIO Ha CIyX,
CTPOUTDH PEUEBBIC BHICKA3BIBAHUS B YCTHOM
(dopme (oTBeyaTh Ha BOIPOCHI YYHTEINS),
paboTaTh B rpymmax.

Pa3znen I1. Pa3mHokenne U pa3BuTHE OPraHu3moB (7 1)

Tema 5. PazmHoKeHHe oOpraHu3mMoB (4 1)




20/1 |becnioioe W  TMOJIOBOE KombuHunpoBaHH | y yJamuxcs pasBuBatorcsa | Ilo3HaBaTenbHble. maBaTh omnpeneneHus |TeMaTHUeCKU
pa3sMHOXKEHHE bIN YPOK TIOHATHA o OecIrooM TEPMHUHAM; aHAJIMU3UPOBATHE COACPKAHUEC KOHTPOJIb 10 Pagﬂeﬂy
Pa3MHOXKCHHH, KIOHAX, TOJOBOM | JACMOHCTPAL[HOHHBIX MAaTePHAOB; YMEIOT |1 KjeTka — eQMHHIA
Pa3MHOKEHUH, COMATUYECKUX | BOCHPOHM3BOJUTH HHPOPMALMIO MO NAMATH, |yepinoro
KIIETKaX, TapTeHOTeHe3e; Yy | JaBaTh OMpEIeNIeHHE IOHITHSAM, CTPOUTH
yyammxcs COBEpIIIEHCTBYETCS | peUYEeBbIE BBICKA3bIBaHMs, YCTAHABIUBATh
yMEHHE OOBSICHAITH | TPUYNHHO-CJIC/ICTBEHHBIE CBSI3H.
OHMOJIOTHYECKUH CMBICI TIOJIOBOTO | PeryisiTUBHBIE. yMEHHE CaMOCTOATENHHO
u Oecrnoioro  pa3MHOXEHHs, | OOHapyXuBaTh W (OPMHUPOBATH yUEOHYIO
pasnuyusg  MEXKAY ~ TOJIOBBIM | MpoOJieMy, OMpeleNsaTh Ledd H 3aJadd
pPa3MHOXXKEHHEM W  TIOJOBBIM | y4eOHOH NesTeNnbHOCTH; yMeHHe padoTarh
IIPOIIECCOM. TI0 TIIaHY, CBEPSITh CBOM JECHUCTBUS C IENIBIO
M, TpH HEOOXOIUMOCTH, HCIPABIATH
OIKMOKN CaMOCTOSATENBHO.
KoMMyHUKAaTHBHbBIE! yMeHHe
CaMOCTOSITEJIbHO OPTaHM30BBIBATH yueOHOE
B3aMMOJIECTBUE TpU paboTe B TpYIIIE;
yMeThb OOBEKTHBHO OIICHWBAaTh padoTy
YJICHOB TPYIIIIHL
21/2 | Jenenwne xiaeTku. Murto3 Ypok y yYaluxcs pazsuBaroTcs | IlosHaBaTesbHbIe. 1aBaTh onpeneneHus |CaMOKOHTPOJIb,
OTKPBITUA IOHATHA O (1)&33.X KJIETOYHOI'O | TEpMUHAM; aHAJIU3UPOBATHL COACPIKAHUC pa60Ta C TEKCTOM
HOBOIO 3HaHMsi | UMKIa, MUTO3e M ero (¢asax, | AIeMOHCTPALMOHHBIX MaTE€pHaloB; YMEIOT ydaeGHKa
mporeccax, MNPOUCXONANINX B | BOCIPOU3BOJIUTH HH(POPMAIIUIO 110 TAMSITH,
KIIETKE BO BpeMsi WHTep(]a3bl W | 1aBaTh OMpPEIEIICHUE IOHITUSAM, CTPOUTH
Pa3IMYHBIX ¢a3 MHUTO3a, | peYeBble BBICKA3bIBAHMS, YCTaHABIUBATh
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 TEHETHYCCKUM
MaTepHajJoM KJIETKH BO BpeMs
uHTepaspl W pazauyHbX (a3
Meiio3a, OOBSACHATH NPUYMHBI
00pa3oBaHMsl T€HETHYECKH
HJCHTHYHBIX KIIETOK B
pe3yJibTaTe MUTO3A.

yueOHOW NeATeNbHOCTH; YMEeHUEe 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 OLEHHBATh palboTy
YWIEHOB IPYIIIBL.




22/3 |Meiio3 1 |VYpok
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
MaTepUaJIOM B XOJAE Pa3IMYHBIX

XpomMocomax,

a3z  mefio3a,  TONB30BATHCS
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 | Ob6pazoBanune moyoBbix | 1 [Ypok
KJIETOK. (bopmupoBaHus
OntogoTBopeHue U TEPBUYHOIO

3aKperICHUs
3HaHUHI

y  ydammxcs pasBUBAIOTCA
MOHATHA O CTPOECHUU TIOJOBBIX

KIJIETOK, MEXaHU3Max
criepMaroreHe3a W OBOrcHe3a,
OIJIOZIOTBOPCHU U u ero
OHOJIOTHYECKOM 3HAYEHHH,
yyaniecs COBEPIICHCTBYIOT
YMEHUSl 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
MMOHATHH.

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.

IMo3HaBaTeabHbIE. YMCHHE  HAXOJIUTh
HYXHYIO HHGOpPMAIUIO, HCIOIb30BaTh
pa3IUYHbIC WUCTOYHHUKHU TIOJTyYEHUS
rH(pOpPMAIUY, MPEJCTABIIATE HHPOPMAIIHIO
B BHJEC CXEM, TaOIWIl W KOHCIIEKTOB;
AHAJIM3HUPYIOT, CpaBHUBAIOT,
KJIACCU(UIMPYIOT U O00O0OIIAIOT TMOHSTHUS;
JIAFOT OIIPEJICIICHUE TMOHATUSIM Ha OCHOBE
M3yYEHHOTO Ha pa3IMYHbIX IpeIMeTax
y4eOHOro MaTepuaia.

PeryasiTuBHbIE: CaMOCTOSITEITHHO
MOCTaBHUTH 1e]Tb pa0OTHI, COCTABUTD TUIAH U
MOCJICIOBATEIbHOCTh JICHCTBUMN, CIMYUTH

PE3YJIbTAThI u BHECTHU HCO6XO}Z[I/IMLIC
JOTIOJIHEHUS, OLICHUTH CTETICHb
YCHEIIHOCTA  CBOEM  MHAMBHUAYaIbHOU
00pa30BaTeIbHON ACSITEIBHOCTH.

KomMMyHuKaTHBHBIE. OTCTaBaTh 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
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Huddepenurpoka
KJICTOK.
[TocTamOproHansHOE
pa3BuTHE

Kombunuposa

HHBIN YPOK.

Ypok-
MIPaKTUKYM

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 JEATCILHOCTH.
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. YMEHHUS 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 |Pa3zButune
Opranmsma

B3pOCIIOTO

Ypok
pedaexkcun

yyalmecs pacHIMpsioT Hay4dHbIS
MIPEeCTaBICHNsI 00 UMMYHHUTETE,

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

BIIUSHUM BHEIIHUX YCIIOBHI Ha
pa3BUTHE OPTraHU3MOB, YPOBHIX
MIPHUCIIOCOOJIEHUSI OPTaHU3MOB K

N3MEHSIOIUMCS YCIIOBHUSIM;
ydaluecs COBEPUIECHCTBYIOT
YMEHUS OOBSICHATH poJIb

CaMOpEryJsilid M HMMYHHTETA
JUIA TIOJIEP)KAHHWS 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 |MouorubpuaHoe KomOunmupoBa |y yYalmxcs passuBaiorcs | Ilo3maBareibHble. ymeHne Haxoautsh |JI/p Nes "
CKpEIIIMBaHUE. HepBBIfI u HHBIU YpOK. | TIOHATHS O THOPUAOIOTHYECKOM | HYXHYI0O WH(GOPMAIUIO, HCIONB30BaTh |CocTaBlICHUE
BTOPOIA 3aKOHBI MeHest Vpok- METOJIE, JIOMHHaHTHBIX U | pa3IudHbIC HUCTOYHUKHU TMONYYCHUS | [poCTeiimX cxeMm

PAKTHKYM PEIECCUBHBIX Mpu3HaKax, | MH(QOPMAIUH, MPEICTABIATh HHPOPMAIIHIO ckpermBanms”
IIeTsX, TOMO3HIOTHBIX W | B BHJE CXEM, TaOIUIl W KOHCIICKTOB;
TETEPO3UTOTHBIX OpraHu3Max, | aHAIU3HPYIOT, CPAaBHHMBAIOT, |[Thopenka  yauTeNeM
3aKOHE €IUHO00pa3usi TMOPUIOB | KIaCCUQUIUPYIOT U O0OOIIAIOT TOHSATHS; BEITOTHEHIS JIP
MEPBOTO TOKOJICHUST W 3aKOHE | JAIOT OMpeJielicHUe TOHSITUSAM Ha OCHOBE
PpaCIIeTICHHUST; yyaiuecsl | U3y4eHHOT0 Ha Pa3lUYHBIX IpeaMerax
COBEPIICHCTBYIOT yMeHHsl | yueOHOro Marepuaa.
OOBSICHATD NpUYUHbl | PeryasiTuBHbIE: CaMOCTOSITEITHHO
€AMHOO00PAa3Hsi THOPUAOB MIEPBOTO | IMTOCTABUTH LETh paOOTHI, COCTABUTH TNIAH U
MOKOJICHUS] W PacUIeIUIEeHUs B | HOCIEIOBATEIbHOCTh JACHCTBUM, CIMYUTH
IIOTOMCTBC FI/I6pI/I,I[OB, PE3YJIbTAThI u BHECTHU HCO6XOI[I/IMLIC
MOJTb30BATHCS TCHETHUYECKON | JIOTIOJTHEHUS, OIICHUTH CTCTCHb
TEPMUHOJIOTHE U CUMBOJIMKOM, | YCOCIIHOCTH  CBOEH  HMHIUBHIYaJIbHOU
COCTaBJISITh 3JIEMEHTAapHBIC | 00Pa30BaTEIBHOMN IEATSIIEHOCTH.
CXeMBl CKDCIIMBAHWS, pEIIaTh KoMMyHUKATHBHBIE. OTCTaBaTh CBOKO
3JIEMEHTAPHBIC renermaeckue | o Y S3PCHIL TPHBOAMTE — apryMCHTEL,
sazaum. IIOATBEPKIATh 150, [IpUMEpaMy, c
AOCTOMHCTBOM IIPpU3HABATHL CBOU OHH/I6KI/I u
KOPPEKTHPOBATh 3HAHUSI,
B3aUMOOLICHUBATh IPYT Apyra.

28/2 |T'enotumn u GeHOTHIL. Komb6unupoBan | y YYALUXCS pazeuBatorcs | Ilo3HaBaTeabHBbIE: ymenue | Kowmponv 3uauuii:
B3anmoneiicTBre reHos. HBIN YPOK.| TOHATHS O TCHOTHIIC, HCMONHOM | CTPYKTYPHPOBaTh y4eOHBIH —MaTepHall, | cOCTaBJIEHHE CXEMBI
AHaIH3UPYIOIIEe 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 TUIN | TIOHSTHH.

B3aMMOJICHCTBUS reHoB | PeryiasiTuBHBIE: yMEHUE OpraHHU30BaTh €ZMH000pasAs
(momuHMpOBaHME, HEIOJIHOE | BBINOJIHEHWE  3aJaHUd  y4duTens 10 rubpusos  mepsoro
JIOMHHUPOBaHUE, NpeIOKEHHOMY ~ anroputMy,  jenarp | HOKOJCHHS, — 3aKOH
KOJIOMUHHUPOBAHHUE), BBIBOJIBI 110 PE3yJIbTaTaM paboThlI. PpacIICINICHN.
I10JIb30BAThCS reHerndyeckori | KoMMyHHKaTHBHBIE: yMEHHE

TEPMHHOJIOTHEH W CUMBOJUKOM, | BOCIPUHMMAThL HH(POPMALIMIO Ha CIyX,

peniatb JJIEMEHTApHBIC | CTPOUTH PEUEBEIC BHICKA3bIBAHUS B YCTHOU

TCHCTUYCCKHEC 3aJa4H.

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




29/3 | Aurubpuanoe Ypok y YYaIIuXCst passuBarorcs | IlosnaBarenbHble: naBate onpenencHus (JI/p Ne6 " Pemienue
CKpEILIUBaHUE. TpCTI/Iﬁ q)OpMI/IpOBaHI/IH TIOHATHA 0 I[I/IFI/I6pI/I,Z[HOM TEPMHUHAM; AaHAJIU3UPOBATE COACPKAHHUEC 3JIEMEHTAPHBIX
3akoH Mengens M IepBHYHOro| CKPEIMBAHMY, 3aKOHE | AEMOHCTPALMOHHBIX MAaTEPUAIOB; YMCKOT |regeTnueckux 3a1ad."”

3aKpeIUIeHHs] HE3aBUCUMOTO pacIeIUIeHus; | BOCIIPOU3BOANTE UH(OPMAITUIO IO TTAMSTH,
e~ yarecs COBEpPIIICHCTBYIOT | JaBaTh OIPENEICHHE TMOHSITHSIM, CTPOUTH
YMEHUS OOBSCHATH | pEUCBBIC BBICKA3bIBAHUS, YCTAHABIMBATH
3aKOHOMEPHOCTH HACJECIOBAaHUA | MPUUYUHHO-CIICICTBEHHEIE CBSI3H.
MIPU3HAKOB Ha ocHOBe | PeryifiTUBHBIE! YMEHHE CaMOCTOSITENHEHO
COBPEMEHHBIX IIPENICTaBICHUH O | OOHApYXKWBaTh M (OPMHUPOBATH YUEOHYIO
MEXAHM3MaX HACJIEACTBEHHOCTH, | MPOOIEMY, ONpeneNiTh LEIM M 3a[aun
COCTABJIATH CXeMbl CKPELLMBAHHS, y4eOHON NeATENbHOCTH; yMeHne paboTtath
peaTs seMenTapHble | 10 IUIAHY, CBEPATH CBOM ICHCTBHS C UEIbIO
FeHETHUECKHE 3a1adi. U, TpU HEOOXOJUMOCTH, HCIPABIATH
OIIUOKYU CAMOCTOSITEIILHO.
KoMMyHUKAaTHBHbBIE! yMeHHe
CaMOCTOSITETTFHO OPTraHN30BHIBATh yUeOHOE
B3aMMOJICUCTBHE TIpU paboTe B TPYIIIE;
yMeThb OOBEKTHBHO OIICHHWBAaTh padoTy
YJIEHOB TPYIIIIHL

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

HacJeJ0BaHHE T'€HOB q)OpMI/IpOBaHI/IH IIOHATHA O CHCIUICHMH TCHOB, | CAMOCTOATCIILHOI'O IIOMCKA W BBINCICHHUA |CHEINIEHHOE C II0JIOM
M IePBUYHOTO peKOMOMHAIMM  KaK  MOIIHOM Heo6xoz[mvv[01?1 nH(pOpMAaIH, BEIOOD HACJIEI0BAHHE
3aKpeIUICHUS HCTOYHHKE T€HETHYECKOTO | OCHOBAaHUHN M KPUTEPUEB JJIsI CPABHEHUSI.

SHAHMIL 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, | KayecTBa M YpPOBHS YCBOCHHUS 3HAHUH,
COCTaBIISITh CXEMBI CKPEIIMBAHUSA, | IPOTHO3UPOBAHHUSA DPE3YJIhTaTOB KOHTPOIIA,
pemarb 3JIEMEHTAPHBIE | COCTABIIEHUE IUIaHa JlanbHeuIen

TEHETUIECKHUE 3a[adH. NIESATEITLHOCTH YIaIerocs.
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
HACJICJCTBEHHOCTb.
BsaumogeiictBue
TE€HOTHIA U CPEJIbI IPU
(hopMHUpOBaHKH MMPU3HAKA.
I'eneTnyeckme OCHOBBI
MMOBEICHUSA

1 |VYpok
001IEMETON0JIO
THYeCKOM
HaIpaBJIECHHOCT
i1

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

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

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 U3MEH

YUBOCTH (2 4)

32/1

MonaudukanuonHas,

KOMOMHATHUBHAS n

MyTallMOHHAasA
N3MCHYHUBOCTD

1 Ypok
dhopMHUpOBaHHS
U TIEPBUYHOTO
3aKpeTIeHUs
3HAHUU

y yYaluxcs Pa3BUBAKOTCS
MOHATHA O MOAM(PHUKAIIMOHHON
M3MEHYMBOCTH, KOMOMHATHBHOM

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

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

Ilo3naBaTejabHbIe. YMECHHE  HAXOJHUTh
HY)XHYI0O HMH(POpPMALUIO, HCIOJIb30BaTh
pas3uyHbIe UCTOYHUKHI HOJTy4eHUS
nH(opManuH, MPEACTaBIATE HHPOPMAIIUIO
B BUJC 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, COCTABUTD TUIAH
MOCJIEIOBATENILHOCTh JICHCTBHUM, CIMYUTDH

pe3ynbTaThl M BHECTH HEOOXOIMMBIE
JIOTIOTHCHUS, OIICHUTH CTETIeHb
YCIIEIIHOCTA  CBOE€M  WMHJMBUAYaJIbHOU

00pa3oBaTeIbHON eI TENbHOCTH.
KomMyHuKaTHBHBIE. OTCTaBaTh CBOIO
TOYKY 3pEHUS IPUBOAUTEH apT'yMEHTHI,
MOJTBEPKIATh UX IPUMEPAMH, C
JOCTOMHCTBOM IPU3HABATH CBOM OLIMOKHU U
KOPPEKTHPOBATh 3HAHUS, B3aMMOOIIEHUBATh

JIPYT JIpyTa.

TemaTnueckunit
KOHTPOJb IO TeMaM
«OcHOBHBIE
3aKOHOMEPHOCTHU
HACJIEACTBEHHOCTH Y,
«OcHOBHBIE
3aKOHOMEPHOCTH
W3MEHYHBOCTH




33/2 |Hacnencrsennas 1 |KomOunHpOBa y y4amuxcs pazBuBatorcsi | Ilo3HaBaTe/ibHBIE! ymenust |Konmpons SHAHUL.
U3MEHUYUBOCTDL UEJIOBEKA HHBIU YPOK MOHATHA O METOAax H3YUYCHHSA | CaMOCTOATEIILHOI'O IIOMCKa W BBIACICHUA IIpOBEpPOUHAs pa60Ta
HaCJEJICTBEHHOCTH YeloBeka, | HeoOXO0auMOi nH(pOpMaIUH, BBIOOD |10 TeMme
HACJIEIOBAHUM TPYINIl  KPOBW, | OCHOBAHWH U KPUTEPHUEB MJIs1 CPABHEHUSI. «MoanpuKamoHHas,
pesyc-thaktopa, HEKOTOpbIX | PeryasiTuBHbIE. yMEHUE ONPEAECIATh LENb KOMOHHATHBHAS -
HACJECTBEHHBIX 0one3Hsax | paboThI, IJIAHUPOBATH 3Tambl ee
YelloBeKa M WX NPOQWIAKTHKE, | BBHIMIOJHEHUS W OLCHUBATh IOJIyUYCHHBIC MyTallHOHHAA
3HAYEHUU T€HETUKU ISl | pe3yibTaThl, OCO3HaHUE YYALUMUCS M3MCHIHBOCTD).
MEIUIUHBI; ydamyecs | KayecTBa M YPOBHSL YCBOECHHS 3HAHMIA,
COBEPILIECHCTBYIOT YMEHHUE | OPOTHO3UPOBAHUS PE3YIBTATOB KOHTPOJIA,
MPUMEHSTh 3HaHUE | COCTaBJICHUE IJ1aHa JlanbHenIen
3aKOHOMEPHOCTEMN JEATEIbHOCTH YYaIllerocs.
HACJIEJCTBEHHOCTH 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. YUUTENIO U OJHOKIACCHUKAM
Tema 9. I'eneruxa u cesexnus (1 1)
34/1 | T'eneTuka U ceneknus 1 |Ypox y YYAIUXCS passuBarorcs | IlosnaBarenbHble. naBaTh onpenenenus |[IpoBepounas pabora
00IIeMeTo0J10 | MOHATHA 00 ONOMAaNIHMBAHWHM, | TEPMHHAM; AaHAJIM3UPOBATh COAEPIKAHHE
FHYECKOil LIEHTPHI MNPOUCXOXKJECHUA | JEMOHCTPALIMOHHBIX MATEPUAIOB; YMEIOT
HATPABJIEHHOCT KYJIbTYPHBIX } pacTeHui, | BOCIPOU3BOAUTH HH(GOPMAIIMIO TI0 MaMSITH,
- HUCKYCCTBEHHBIN oTOOp, | aBaTh OMpEACICHUE IOHATHUSIM, CTPOUTH
reTepo3uc, rUOpHUIn3alus, | pedeBble BBICKA3bIBAHUS, YCTAHABJIMBATH
HCKYCCTBEHHOM MyTareHese, | NPUYMHHO-CJIEICTBEHHBIC CBS3H.
KJIOHUPOBAaHUH, TpaHcreHnese; | PeryJsiTUBHbIE. YMEHUE CAMOCTOSITEIHHO
ydaluecs COBEPIICHCTBYIOT | OOHapyXuBaTh W (POPMHPOBATH YUESOHYIO
YMEHHS XapaKTepH30BaTh CYyTh | MpobjeMy, ONpeAeNsTh IeNd W 3aJadu
METOJIOB CEJICKIMM, OOBSICHATH | Y4eOHOU JCITEIbHOCTH; YMEHHE PabOoTaTh
3HAYCHHUE TEHETUKHU JUIs | TIO TIJIaHy, CBEPATH CBOU JIEUCTBUS C 1IEJBIO
CEJICKIIMU, OIICHWBATh STHYECKHE | M, TPH HEOOXOAUMOCTH, HCIIPABIAThH
ACTIEKTHI KJIOHUPOBAHMUS, | OMIMOKH CAMOCTOSITENBHO.
HUCKYCCTBEHHOTO KoMmMmyHnKaTUBHBIE: YMEHUE
OIUIOJIOTBOPEHHS, CaMOCTOSITEIIFHO OPraHN30BHIBATH yUEOHOE
HaNpaBJIEHHOTO W3MEHEHUs | B3aWMOJEWCTBUE IPH pPaboTe B TPYIIIE;
reHoMa. yMeThb OOBEKTUBHO OIICHHBaTh PadoOTy

YWIEHOB IPYIIIBL.




[arTa npoBeaeHus: ypoka

Ne | Tema ypoka
IIo niany ITo pakrty
1 | Buonorus — Hayka o xuBoi nprpozne. OCHOBHBIE IPH3HAKH JKHBOTO M 02.09 — 06.09
YPOBHH OpPraHU3alluK KU3HH
2 Heopranuueckue coeTMHCHHS KICTKH 09.09 — 13.09
3 | OpranuyecKue CoeMHEHNs KIETKH: yIIEBOIbI, TUITHIBI 16.09 — 20.09
4 benku, ux ctpoeHne U GyHKIUH 23.09 — 27.09
S | HyKJIEHHOBBIE KHCIIOTHI: COCTAB, CTPOEHHE, PYHKIIMH 30.09 - 04.10
6 AT® u npyrue opraHu4eCKHe COCTMHEHUS KICTKU 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
CBsI3EH

13 | Buonornueckoe oKucieHne U 06eCTIEYeHHE KIETOK SHEPTUEN 02.12-06.12
14 | I'enetnueckas undopmanus. Y nsoenne JJHK 09.12 -13.12
15 | Cuntes PHK no marpune JJHK. Ienetnueckuii Ko 16.12 - 20.12
16 | Buocunres 6enxos 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 HHKEHEPUS 27.01-31.01
20 | Becnonoe ¥ MoJI0BOE Pa3MHOKEHHE 03.02 - 07.02
21 | Ilenenne xinerkn. MuTo3 10.02 — 14.02
22 | Meiios 17.02 - 21.02
23 | O6pasoBaHme MONOBBIX KIIeTOK. OII00TBOPEHNE 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 MonorubpuaHoe ckpemBanue. [1epBeiil 1 BTOpo 3aKOHBI MeHens 30.03 - 03.04
og | Fenornn i denorun. BsaumoseicTere reHoB. AHanusnpyrolee 06.04 — 10.04

CKpCHIMBAHHUEM




29 | lurubpuanoe ckpemupanue. Tperuii 3axkon Mengens 13.04 - 17.04

30 | CuensieHHoe HacyieI0BaHHE IEHOB 20.04 — 24.04
OTHOLIEHNUs TeH — MPU3HAK. BHesiepHas Hac/eICTBEHHOCT.

31 | B3auMmopeiicTBHe T€HOTHUIIA U CPe/ibl IPU GOPMUPOBAHUHM TIPU3HAKA. 27.04 -01.05
["eHEeTHYECKHE OCHOBBI OBEIEHHS

32 | Momuduxanuonsas, KOMOMHATHBHAS U MYTAaIIMOHHAS H3MEHYUBOCTh 04.05 - 08.05

33 | HacnencTBenHas H3MEHUMBOCTD YeIOBEKA 11.05-15.05

34 | I'eneTuka U CeIeKIHs 18.05 —22.05
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