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IHosicuuTenLHAA 3aNIUCKA

Pa6Gouasi nporpamma no 6uosiornu aias 10 kiacca
cpeaHero oouero o0pa3zoBaHus

Hean u 3agaumn:

B paGoueii mporpamme HaILIM OTpaKEHUE LIEIH U 33/1a4H N3y4eHUs] OMOJIOTHH HA YPOBHE
cpeaHero oOmero oOpa3oBaHMs, W3JIOXKEHHbIE B IOACHUTENbHOM 3anucke K [IpumepHoit
nporpaMmme 1o 6uosoruu (0a30BbIi YPOBEHB).

Iesbro 6a30BOro Kypca siBisieTcs:
e Co3naHue y IIKOJIBHUKOB IPEACTaBICHUS O OMOJIOTMM KaK O BIIOJIHE CIIOKUBIIEMCS
KOMIUIEKCE HAyYHBIX AWCIUIUINH, KaXAas W3 KOTOPBIX HE TOJIBKO pEHIaeT COOCTBEHHBIC
cneuuduyeckre npodsieMbl, HO BHOCHJIA U BHOCUT BKJIaJ B CO3JlaHHE €IUHOIO HAyYHOI'O
31aHUs OMOJIOTHH, CKPETUIEHHOTO PSIIOM YCTOSIBIIUXCS TPUHITUIIOB.
e  (O3HaKOMJIEHHE YYalUXCAd C OCHOBAaMHU OHOJIOTMYECKOW TEPMHUHOJOTUH, CUCTEMATHUKH,
BEAYIIMMHU OMOJOTMYECKMMHU LIKOJAMM U TEYEHUSMHU, OOydeHHE CBOOOJHOMY BIIAJCHUIO
«OMOJIOTHYECKUM SI3BIKOM» U crienu(puKe "OMOIOrHYecKOro MBIIUICHUS ", paboTe B HAYYHBIX
6ubnuoTexax.
e JIeMOHCTpALUIO HEOOXOAUMOCTH OOpaIlleHUs] K CMEKHBIM JAUCLUUIUIMHAM, YTO IO3BOJIUT
OCO3HATh TECHEWIIHNE CBA3M OHMOJOTUU C IPYTMMH OOJIACTSIMH HAYKH, TOJIYYHTh HABBIKA
MBILIEHHS B TOTPAHUYHBIX 00JIACTIX 3HAHUM.

bazoBoe Owmonormueckoe o0pa3oBaHHE MOIDKHO OOECHEYUTH BBITYCKHHUKAM BBICOKYIO
OMOJIOTNYECKYIO, B TOM YHCJIIE, IKOJIOTHYECKYIO U IPUPOJOOXPAHUTENIbHYIO IPAMOTHOCTb.

3apaum:
® OCBOCHHME 3HAaHUH OO0 OCHOBHBIX OMOJOTMUECKHUX TEOpHUAX, HUACSIX M MPHUHIIUIAX,
ABJISIFOUIMXCSI COCTABHOM YAaCThIO COBPEMEHHOH E€CTECTBEHHOHAyYHOW KapTUHBI MHpPA; O
MEeTO/MaX OWOJOTHYECKUX HayK (IHUTOJOTUU, TEHETUKH, CEJICKIMH, OMOTEXHOJIOTHH,
HKOJIOTHH); O CTPOCHHUH, MHOT000pa3uu M OCOOEHHOCTSIX OHocucTeM (KJIEeTKa, OpraHu3M,
MOMYJIALMS, BUJ, OWOTeoleH03, Onocdepa); BHIIAIOIMIMXCA OMOJOTMUECKUX OTKPBITUAX H
COBPEMEHHBIX UCCIIEJIOBAHUSIX B OMOJIOTHYECKON HAyKe;
® OBJA/ICHHE YMEHHUSIMHU XapaKTepH30BaTh COBPEMEHHBIE HAYYHBIE OTKPBITHS B 00JIACTH
OMOJIOTHH; YCTAaHABIMBATH CBA3b MEXIY pPa3BUTHEM OHMOJOTHH M COIUATBHO-ITHUECKUMH,
HKOJIOTMYECKUMHU TPOOJIeMaMU YelIOBEYECTBA; CaMOCTOSITEIHbHO MPOBOAUTH OMOIOTHYECKUE
uccienoBanus (HaOMIOZeHUE, W3MEPEHHE, HKCIEPUMEHT, MOJECIMPOBAHME) M TPAMOTHO
opOpMIISITh TIOMYy4YEHHBIE PE3YNbTAThl, AHAIMW3UPOBATh U HCIOJIB30BATh OHOIOTUYECKYIO
nH(OpMaINIO; OIB30BAThCSI OMOJIOTUYECKON TEPMUHOJIIOTHEN U CUMBOJIUKOM;
®  pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
B IIpollecce€ U3YyYeHUs TMpoOJeM COBPEMEHHOW OHONOTHYECKOW HayKu; MPOBEICHUS
OKCIIEPUMEHTANIbHBIX HCCIIEOBAaHUM, PpEIICHUS OWOJIOTHYECKUX 3a7ad, MOJICIUPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOIIECCOB;
e BOCMUTaHUE YOEXKICHHOCTH B BO3MOXXHOCTH TIO3HAHHS 3aKOHOMEPHOCTEW >KHUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOMIOICHUS STUYECKUX HOPM TIPH
MPOBEJICHNH OMOJIOTUYECKUX UCCIIEeIOBAHUI;
®  ICIOJIb30BaHHE PUOOPETECHHBIX 3HAHUN M YMEHHI B MOBCEAHEBHOW JKU3HH JJIsI OLICHKH
MOCJICJICTBHI CBOEH JEATETHLHOCTH O OTHOIIEHUIO K OKPY’KAroIlel cpene, COOCTBEHHOMY
3I0POBBIO; BBIPAOOTKU HABBIKOB JKOJIOTMUYECKOW KYJIBTYPBI; 0OOCHOBAHUS U COOIIOJIEHUS
Mep npodunakTuku 3aboneBannii 1 BUY-undexun.

HopmaTuBHbIE JIOKYMEHTBI M _METOJMYeCKHE PEeKOMEHJAIMM, Ha OCHOBAaHUHM KOTOPBIX
paszpaboTana pabouasi mporpamma:




e @enepa’bHBIl KOMIIOHEHT TOCYAApCTBEHHOTO CTaHAApTa MO OHOJOTHH, YTBEpPXKIEH
npuka3zoM MunoOpaszoBanus Poccun ot 5.03.2004 r. Ne 1089.

e buonorus. PaGoume mporpammbr. 10-11 xmaccel: yued. mocobue s oOmieoOpa3oBar.
yupexaenuii: 6a3oBbiii yposens / I'M. Jlpivmiun, O.B. Cabmuua. — M.: IlpocBemieHue,
2018

e yuebnoro miana AHOO «O61eodpasoBarenbhbiii Lentp «Ycmex» na 2021/2022 yu. rog

JlanHast pabouasi mporpaMma cocTaBlieHa Ha ocHOBe @enepanbHOr0 KOMIIOHEHTA
rOCYJJapCTBEHHOTO CTaHAapTa CpeaHero odmero oOpa3oBaHUs, MPUMEPHOH MPOrpamMMbl IO
ouosmornn K yueOHuky mias 10-11 xmaccoB oOmeoOpazoBatenbHbIX yupexaenuin / .M.
Hemvmnn, O.B. Cabmuna. — M.: Ilpocsemenue, 2018, TpeGoBaHuii K YPOBHIO IMOATOTOBKH
BBIITYCKHUKOB 110 Onosoruu. Ha nzydeHnue Kypca OHOIOTHU BBIICICHO 68 4acoB, B TOM YHCIE B
10 xmacce — 34 gac (1 gac B Henenio), B 11 kinacce — 34 yvac (1 yac B Hezeno).

OCHOBY CTPYKTYpPHpPOBaHHUsI COICpKaHUS Kypca OHOJOTMHM B CTaplied MIKOJe
COCTABJIIIOT BEAYIIME CHUCTEMOOOpA3yIOIIMe HACU — OTIMYUTEIbHBIE OCOOCHHOCTH >KUBOU
IPUPOIbI, €€ YPOBHEBAasi OPTaHU3aIMsl M SBOJIOIUS, B COOTBETCTBUU C KOTOPBIMHU BBIJCICHBI
coJepKaTebHble JIMHUM Kypca: OMOJIOTHSI KaK HayKa, METOJAbl HAYyYHOTO TO3HAHUS; KIETKa;
OpraHu3M; BUJI; SKOCUCTEMBI.

Cuctemoo0pasylomye BeAye naen: pa3HOypOBHEBAs OpraHU3aus KU3HHU, SBOJIONNS,
B3aUMOCBSI3b B OHMOJIOTMYECKHX CHCTEMaxX IIO3BOJISIOT OOECIEUYUTh IEIOCTHOCTh Y4eOHOTrO
npeamera. [ToHOTa U CHCTEMHOCTh 3HAHUH, U3JI0KEHHBIX B COJIEP)KATEIbHBIX JIMHHSIX, UX CBS3b
C JpPYrUMH O0pa30BaTeIbHBIMH OOJIACTSIMHU IO3BOJISIOT YCIEIIHO pellaTh 3aJa4dd OOIIero
CpemHero o0pa3oBaHHs.

[Tpu M3yveHun 1aHHOTO Kypca yJaruecs MoIyqaroT o0IIue IpeCTaBICHUs O CTPYKTYpe
OMoNornYeckoi Haykd, €€ HCTOPHMHM W METOAAX HCCIENOBAaHUs, HPAaBCTBEHHBIX HOpMax M
NPUHIUIIAX OTHOWICHHUS K mpupozae. CBelneHus 00 YPOBHSX OpraHH3allMy YKHU3HH, BOJIIOLUU
oboOmiatorcsi, yrIyOnstoTcst ©  pacmupsiorcs. [Ilpy  9TOM  y4HMTBIBalOTCS — BO3pacTHBIC
0COOCHHOCTH YYaIHXCSl.

yqeﬁHO-MeTOIII/I'{eCKI/Iﬁ KOMILIEKT, HCII0JIb3YEeMBbIi JIJIs peaJu3alii padouyeid MporpaMMbl

VYuebOnuk: bense JI.K., Hemmmmn ['"M., Kysnenosa JI.H. u np. / Ilon pen. bensesa J[.K.,
Jemviura I'.M. buonorus. 10 kiacc (6a3oBeiit ypoBens) — M.: [Ipocsemenune, 2019 (OI'OC)

OCHOBHBIE U JOTIOJHUTEIbHBIE MH(OPMAIIMOHHBIE MCTOYHHKH, PEKOMEHIYyEeMbIe yJalluMCs U
UCTIONIb3YEMbIE yUUTENEeM (CalThl, KOMITbIOTEPHBIE TPOTPAMMBI U T.11.)

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

2. Bbarye A.C, TI'ynenxoBa M.A., EneneBckuii A.I'. buonorus. bonbiiod crpaBouyHMK AJis
IIKOJIBHUKOB M MOCTYMAIOMKX B By3bl. - M.: Jlpoda, 2004;

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

4. MeanukoB b.M. buonorus: ¢opMbl 1 ypoBHU KU3HU: TocoOue 1uist yuamuxcs / b.M. MeaHukos. -
2-e u3n., nepepad. - M.: IIpocsemenue, 2006r.

WHTEpHET — pecypcChl Ui YYUTEIS:

MULTIMEDIA - noanep:kka npeamera: 1 C o6pazoBanue. buomorust 10-11 k.

Cetb TBOpueckux yuuteneid. CooOIecTBo yuurenel Onoaoruu

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

denepanbHBI MHCTUTYT Nenaroruueckuii usmepenunit http://old.fipi.ru/

http://edu.ru/ — denepanbusbiii mopran — Poccuiickoe 00pa3oBaHue, ¢IHHOE OKHO JOCTyIa
K 00pa30BaTeIILHBIM peCypcaM.

el oA


http://www.biology.ru/
http://old.fipi.ru/
http://edu.ru/

5. http://festival.1september.ru/ — caiit ®ectuBanb megarorudeckux uaei « OTKPBITHII
YpOK» u3aaTenabckoro goma «llepBoe ceHTAOPs», OTKPBITHIH MeAaroruueckuii Gopym.
6. http://www.drofa.ru/for-users/teacher/help/pasechnik/

MecTo M POJib YYEOHOI'0 KYPCa B YUEOHOM ILJIAHE 00PAa30BaTEIbHOI0 YUPEKIECHUA

N3yyenne xkypca «OOmasi OWONOTHS» OCHOBBIBACTCS HA 3HAHMAX, IOJYYCHHBIX
YUYAIIUMUCS TPU H3YYEHUH OWOJIOTMYECKUX JUCIHMIUIMH B MIAAIIMX KJAccax, a TaKKe
NpUOOpPETeHHBIX HA YpOKax XWMHUH, (u3nku, UCTOpUH, (PU3NYECKOW M IKOHOMHYECKOM
reorpagun. Cam npeaMeT siBisieTcst 0a30BBIM IS psifa CHeHaIbHBIX JUCHUIUINH.

B 10 xmacce 0000marOTcs 3HaHUS O KJIETOYHOM YPOBHE J>KM3HH, BHJAX KIETOK H
HEKJIETOYHBIX (OpPM IKM3HM, pACIIUPSIOTCA TIPEACTABICHUS O CaMOBOCIPOM3BEICHUE
OpPraHU3MOB, T'€HETHYECKHX 3aKOHAX HACIEACTBEHHOCTH M HM3MEHYMBOCTH, O MHOTr0OOpasuu
MOPO/I, COPTOB U IITAMMOB OPTaHU3MOB, OJYYCHHBIX YEIOBEKOM B CEJICKIIHU.

B 11 xmacce 0000ImaOTCS 3HAHUS O JKU3HH M YPOBHSX €€ OpraHM3aliM, PacKpbIBAIOT
MHUPOBO33PEHYECKUE BOIIPOCHI O IPOUCXOXKICHUN U PA3BUTUU KU3HU Ha 3emiie, 00001arTcsa u
yIITyOJISFOTCS TIOHATHS 00 3BOJIIOIMOHHOM Pa3BUTUH OPTaHU3MOB.

Kypc Omonoruu Ha cTymeHW cpeaHero (IoJHOro) oOmiero oOpa3oBaHWs HANpaBICH Ha
dopMupoOBaHHE Yy yYamIMXCsl LEIOCTHOW CHCTEMbI 3HAHUM O >KMBOW NpPUpPOJE, €€ CHCTEMHOW
OpraHu3aIiK U YBOJIOIHH, IOITOMY ITPOrpaMMa BKIIFOYAET CBEICHHUS 00 00X OHOIOTHIECKUX
3aKOHOMEPHOCTSIX, MPOSBISIIONIMXCS Ha Pa3HBIX YPOBHSIX OPraHU3alMH >KUBOW IPHPOJBI.
OcHOBy 0TOOpa CO/AEp)KaHUS COCTABIISCT 3HAHUEIICHTPUYECKHH TOAXOJ, B COOTBETCTBUHU C
KOTOPBIM YYaIlIuecs JOJDKHBI OCBOUTH 3HAHHS M YMEHUSI, COCTABIISIONIIE JOCTATOYHYO Oas3y /s
pOJO/DKCHHST oOpazoBanus B BVY3e, obecneumBaromme KyJIbTypy IOBEACHHUS B TPHUPOJE,
npoBeeHus 1 0popMIIeHHS OMOIOTHYECKUX UCCIIeIOBAHHH.

HNudopmanus o KoauyecTe yueOHbIX YaCOB

OenepanbHblil 0a3UCHBIN yueOHBIM IUTaH ISl O0O0pa3oBaTeNbHBIX YyupexaeHuil Poccuiickoit
®enepanuu oTBoAUT 34 yaca-1 yac B HEJEIIO.
KonndecTBo KOHTPOJIBHBIX U 1a0OpaTOPHBIX pabOT OCTAaBIEHO 0€3 N3MEHEHHs B COOTBETCTBUHU C
IIPUMEPHON U ABTOPCKOM IIPOrPAMMOM.

ITporpamma paccuntana Ha 34 yaca B rof, 1 yac B Hezenmto (1o yueOHOMY IJIaHy).

1 yeTBepTh — 8 HacoB

2 yeTBepTH — & YacoB

3 yetBepTh — 10 vacoB

4 yeTBepTh — 8 YacoB

Nudopmanusi 0 BHeCeHHBIX H3MEHEHUAX
Pabouas nporpamma coctaBiieHa 0e3 BHECEHUsI N3MEHEHUH.
KonnuecTBO KOHTPOJIBHBIX M JTAaOOPaTOpPHBIX pabOT OCTaBlIeHO O€3 HW3MEHEHUs B
COOTBETCTBUU C IPUMEPHOMN U aBTOPCKON IPOrPaMMOM.
ABTOpcKOW mporpaMmoi (a Tak ke pabodeil mporpammoii) y4deOHble IKCKypCUM HE
IIPEyCMOTPEHBI.

Il1anupyeMblii YPOBEHb NOATOTOBKH VYAIIIMXCH

Yuenuk na 0azoseom yposne Hayuumcs:

* packpbIBaTh Ha MPUMEPAX POJIb OMOJIOTUU B (POPMHUPOBAHMHN COBPEMEHHON HAYYHOU KapTUHBI
MHUpPA U B IPAKTUYECKON JAEITETLHOCTH JTFO/ICH;

* TIIOHUMATH U OIIHNCHIBATH B3ANMOCBA3b Me>1<)1y C€CTCCTBCHHBIMHU U MAaTCMAaTHNYCCKNUMHAN HaYKaMI/I;

* TIOHMMATh CMBICH, pPa3NIU4aTh U OMHUCHIBATH CUCTEMHYIO CBSI3b MEX]y OCHOBOIIOJIATAIOIIIMHU
OMOJIOTMYECKUMU TTOHSATHSIMU: KJIETKa, OPTaHU3M, BUI, IKOCUCTEMA, Orocdepa;

* TPOBOAUTH DKCHEPUMEHTHI TI0 M3YyUYEHUIO0 OMOJIOTUYECKUX OOBEKTOB U SIBICHUM, OOBSICHSTH
pe3yJIbTaThl SKCIIEPUMEHTOB, aHAJIM3UPOBATh UX, (POPMYIUPOBATH BHIBOIBL;



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

dbopMynMpoBaTh TMNOTE3bl HA OCHOBAHUHU IMPENJIOKEHHOM OMoJIorHYecKor HHpOpMaUu U
npeiaraTh BApUaHThl IPOBEPKH THUIIOTE3;

CpaBHHMBAaTh OMOJIOTHMYECKHE OOBEKTHI MEXIy COOOM MO 3aJaHHBIM KPUTEPHUSM, JAeNaTh
BBIBOJIbI U YMO3AK/IFOUEHHS HA OCHOBE CPAaBHEHUS;

000OCHOBBIBAaTh €IMHCTBO >KMBOM M HEXHBOM MPHUPOJBI, B3aUMOCBSI3U OPraHW3MOB U
OKpY’KalolIel Cpeibl Ha OCHOBE OMOJIOTHUECKUX TEOPUIA;

pacro3HaBaTh KJIETKH (IIPOKapUOT W 3YKApHOT, PACTCHHH U >KUBOTHBIX) IO OMHCAHHUIO,
YCTaHABJIMBATH CBSI3b CTPOSHUS U (DYHKIIMH KOMIIOHEHTOB KJICTKH;

YCTaHABIMBATh CBSI3b CTPOEHUS M (PYHKUUN OCHOBHBIX OMOJIOTHMYECKUX MAKPOMOJEKYJ, UX
POJIb B MpoIEccax KIECTOYHOTO METaboIn3Ma;

000CHOBBIBaTh B3aMMOCBSI3b IJIACTHYECKOTO M SHEPreTHUECKOr0 OOMEHOB, MPOUCXOSIINX B
KJIETKAaX JKUBBIX OpPraHU3MOB;

pacro3HaBaTh MOMYJISIUI0 U OMOIOTHYECKUN BUJ] IO OCHOBHBIM KPUTEPHSIM;

OTHKCHIBATH (PEHOTHUIT MHOTOKJICTOYHBIX PACTCHUH, )KUBOTHBIX U IPUOOB;

00BSACHATH MHOTOOOpa3He OPraHu3MOB, IPUMEHSS IBOJIIOLUOHHYIO TEOPHIO;

OOBSICHATH IPUYMHBI HACIICJACTBEHHBIX 3a00JICBAaHUN;

BBISIBJISITH U3BMEHYMBOCTh Y OPraHU3MOB; CPaBHUBATh HACJIEICTBEHHYIO U HEHACJIEICTBEHHYIO
M3MEHYUBOCTb;

BBISBJISITH Mop(osiornueckue, (HrU3noIornueckue, MmoBeACHUYECKrue aJanTalul OpraHu3MOB K
cpene oOMTaHMS U ICHCTBHIO SKOJIOTUIECKUX (PAKTOPOB;

COCTaBIISITH CXEMBI IIEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEME (LIeTI MTUTAHMUS);

IPUBOJIUTH  JIOKA3aTEIbCTBA  HEOOXOAMMOCTH  COXpaHEHUs OuopasHooOpazust Ui
YCTOWYHBOTO Pa3BUTHUS U OXPaHbI OKPY>KaIOIIEH cpebl;

OLICHUBATh JIOCTOBEPHOCTh OHMOJOTMYECKOH WHGPOpMANNK, TOJIYYCHHOW W3 Pa3HBIX
HUCTOYHUKOB;

MIPEJICTABIISITh OMOJIOTHUYECKY 0 HH(OPMAIIHIO B BUIEC TEKCTA, TAOJIUIIBI, rpaduKa, JHarpaMMbl
U JIeTIaTh BBIBOJBI HA OCHOBAHHH MPEICTABICHHBIX TAHHBIX;

OLICHMBAaTh pPOJb JOCTHKEHUM TE€HETUKU, CEJEKLUHH, OUOTEXHOJOTMH B IPAKTHUECKON
JESATEIIBHOCTH YEJIOBEKA,

OOBSACHATH HETaTUBHOE BIIMSHHUE BEIIECTB (AIKOT0JIs, HUKOTUHA, HAPKOTHYECKUX CPEJICTB) Ha
3apOJIBIIIEBOE PA3BUTHE YEIIOBEKA.

Yuenuk na 6azoeom yposne nonyuum 603.M0HCHOCHIb HAYUUMbCA .

JaBaTb  HayyHoe OOBsICHEHHe OuonorndeckuMm  (QaxrtaM, mpoleccaMm, SBICHUSM,
3aKOHOMEPHOCTSIM, HCIOJIb3ysl OHOJIOTMUECKHE TeopuH (KJIETOYHYIO, SBOJIOIMOHHYIO),
yueHue o 6uocgepe, 3aKOHbI HACIEICTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYUBOCTH;
XapaKTepu30BaTh COBPEMEHHBIE HANpaBJIEHUS B pa3BUTUM OHMOJOTHM; OIHKCHIBaTh MX
BO3MOYKHOE HCII0JIb30BaHHE B IPAKTUYECKOH IEATETbHOCTH,

CpPaBHMBATh CIIOCOOBI JEJIEHUS KJIETKU (MUTO3 U MeH03);

pewmath 3ajaud Ha mocTpoeHue @parmenta Bropoil menu JIHK mno mnpemioxeHHOMY
¢parmenty nepsoit, MPHK no yuactky JIHK;

pemiath 3aJayd Ha OIpeJesieHHe KOJUYeCTBAa XPOMOCOM B COMATHYECKMX WU IOJIOBBIX
KJIETKaX, a TakKe B KIETKaxX Mepe] HadajloM JejeHus (Melo3a WM MHTO03a) U IO €ro
OKOHYAHUU (I MHOTOKJIETOYHBIX OPTaHU3MOB);

pelaTth TEeHEeTHYECKHe 3a/Jayd Ha MOHOTHMOPHIHOE CKPEUIMBAaHUE, COCTABISATH CXEMBbI
MOHOTHOPUJHOTO CKPELIMBaHUSA, TPHUMEHSAS 3aKOHbI HACIEICTBEHHOCTH M HCIOJb3YS
OHMOJOTrNYECKYI0 TEPMUHOJIOTHIO M CHMBOJIHKY;

yCTaHaBJIMBATh THUIl HACJEIOBAHUSA M XapaKTep MPOSBJICHUS MPU3HAKA M0 3a/JaHHON cxeme
POJIOCTIOBHON, IPUMEHSSI 3aKOHBI HACIIEACTBEHHOCTH;

OLIEHUBATh Pe3yJIbTAaThl B3aUMOJICHCTBHS YEJIOBEKA U OKPYXKAroIled cpelibl, IPOrHO3UpOBATh
BO3MOXKHBIE TIOCJIEJICTBUSl JIEATEIbHOCTH YeJNIOBEKa JJIi CYUIECTBOBAHMS OTHEIbHBIX
OMOJIOTMYECKUX OOBEKTOB U IIEJIBIX MPUPOIHBIX COOOIECTB.



JInYHOCTHBIMHU pe3yJIbTaTaMu 00ydeHHsI OMOJIOTUU B CPETHEH 1IKOJIE SABIISIOTCS:

peanu3anus JTUYECKUX YCTAHOBOK TIO OTHOIICHUIO K OHMOJOTHYECKHM OTKPBITHSM,
WCCJICIOBAHMSM M UX PE3yJIbTaTaM;

MPU3HAHMS BBICOKOM IIEHHOCTHU JKM3HU BO BCEX €€ MPOSBICHUSX, 30POBbSI CBOETO M JPYTHX
JIIOJICH, peali3allii yCTAaHOBOK 3JI0POBOT0 00pa3a )KH3HHU;

c(OPMUPOBAHHOCTH TIO3HABATEIILHBIX MOTHUBOB, HAIpPAaBICHHBIX Ha IMOJIYYCHHE HOBOTO
3HaHHS B O0JacTH OWOJIOTMM B CBSI3W C OyIymied JeATEIbHOCTHIO WM OBITOBBIMHU
npo0JieMaMH, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3J0POBbSI U HIKOJIOTHUYECKOM
0€3011aCHOCTEIO.

MeTtanpeaMeTHbIMHU pe3yJIbTaATAMU 00y4eHMsI OMOJIOTUN B CPEHEN LIKOJIE ABIISIOTC:

OBJIQJICHHE COCTABIIIFOUIMMHU HCCIEIOBATEIbCKON W IPOEKTHOM JEATEIbHOCTH, BKIIIOYAS
YMEHHS BUACTH MPOOJEMY, CTaBUTh BOMPOCHI, BBIIBUTaTh THIIOTE3bI, JaBaTh OMPEACICHUS
MOHSATUSIM, KJIacCU(UIUPOBaTh, HAOIIOaTh, MPOBOAUTH SKCIIEPUMEHTHI, J€TIaTh BBIBOIbI U
3aKJTFOUCHUS, CTPYKTYpUPOBATh MaTepuai, OObICHUTD, JIOKA3bIBATh, 3AIHUIIATH CBOH UJIEH;
yMeHHe paboTaTh C pa3HbIMU HCTOYHHUKAMH OWOJIOTMYECKON HH(pOpMAIMU: HAXOAUT
OMOJIOTUYECKYI0 HMH()OPMALMIO B PA3IUYHBIX HCTOYHUKAX, aHAIM3UPOBATH M OICHUBATH
uH(popMalIrio, TPeoOpa3oBbIBaTh MHPOPMAIHIO U3 OJTHOU (POPMBI B APYTYIO;

CIIOCOOHOCTH BBIOUPATH II€JIEBBIC M CMBICIIOBBIE YCTAHOBKU B CBOMX JACHCTBUAX M MOCTYIKAX
110 OTHOUIEHUIO K KUBOU MPUPOJIE, 3I0POBbI0 CBOEMY U OKPY KAIOLIUX.

IIpenMeTHBIMHU pe3yJIbTATAMU O0YYCHHS OMOJIOTHUH B IIKOJIE SIBJISTFOTCS:
1. B no3nasamenvHotl (unmeniexmyanvhot) cgepe:

)

XapaKTepUCTHKA COAEpkKaHUsI OMOJOTUYECKUX TEOpUN (KJIETOYHAs, 3BOJIOLMOHHA S TEOpHUS
Y. J[lapBuna); yuenus B.W. Bepnaackoro o Ouocdepe; 3akonoB [I. Mengens,
3aKOHOMEPHOCTEN M3MEHYMBOCTH; BKJa/la BHIAAIOIINXCS YUEHBIX B Pa3BUTUE OMOJIOTUYECKON
HayKH;

BBIJICJICHUE CYIIECTBEHHBIX NMPU3HAKOB OMOJOTHYECKHX OOBEKTOB (KIETOK: PAaCTUTENLHOU U
JKUBOTHOM, TIOJIOBBIX U COMaTHUUYECKUX, TOSAEPHBIX U SAEPHBIX; OPTAaHU3MOB: OJHOKJIETOUHBIX
U MHOTOKJIETOYHBIX; BHJIOB, 3KOCUCTEM, Ouocdepbl) MU mporeccoB (0OMEH BELIECTB U
JHEPIUH, pPa3MHOXXEHUE, JEIEHUE KIETKH, OIUIOJOTBOPEHHME, IEHCTBUE €CTECTBEHHOIO
otbopa, 0Opa3zoBaHNE BUIOB, KPYTOBOPOT BEIIECTB);

oO0bsicHEHHEe poiud Ouojorud B (OPMHPOBAHUM HAYYHOIO MHPOBO33PEHHs, BKJIaza
OMOJOrMYECKUX TEOpHil B (OPMUPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUPa; OTPULATEIBLHOIO BIMSHMSI QJIKOTOJISI, HUKOTHHA, HAPKOTUYECKHUX BELIECTB HA PA3BUTHE
3apo/IbIIlla YeI0BeKa; BIUSHUE MyTareéHOB Ha OpPraHU3M YEJIOBEKa; SKOJOTUYECKUX (PaKTOPOB
HAa OpraHM3Mbl; IIPUYMH DBOJIOLUM, W3MEHSIEMOCTH BHUJOB, HapYLIEHUH pa3BUTHUSA
OpraHU3MOB, HACJIEJICTBEHHBIX 3a00JIEBaHUM, MyTallUi;

NPUBEJICHNE JI0KA3aTeNbCTB (apryMeHTalus1) eIMHCTBA KUBOW U HEXXUBOM MPUPOABI, POJICTBA
JKUBBIX OPraHU3MOB U OKPYXKAIOIIeH cpesibl; HEOOXOAMMOCTH COXPaHEHUs BUIOB

YMEHHE MO0JIb30BaThCs OMOJIOrMUECKON TEPMUHOIOTUEN U CUMBOJIUKOM;

pelieHne BJIeMEHTapHbIX OHOJOTMYECKMX 3ajlad; COCTaBJIEHHE JJIEMEHTAPHBIX CXEM
CKPEIIMBAHMS U CXEM IEPEHOCA BEIIECTB M SHEPTHH B SKOCUCTEMAX (LIENH MUTaHUSA);
onucaHue ocobeil BUI0B 0 MOP(OIOrHUeCKOMY KPUTEPHIO;

BBISIBJIEHHE N3MEHUYHMBOCTH, IIPUCIIOCOOJIEHUI OPraHU3MOB K Cpezie OOUTaHuUs;

CpaBHEHHE OMOJIOTMYECKUX O0OBEKTOB (XUMUYECKUI COCTAB TeJl KUBOM M HEXXUBOW NMPUPOBDI,
3apOJBINM  4YEJIOBEKa M JIPYIMX  MICKOIUTAIOUIMX, MPUPOJHBIE 3KOCHCTEMBI U
arpo3KOCHUCTEMBI) U POPMYJIUPOBKA BHIBOJOB Ha OCHOBE CPAaBHEHHS.

. B yennocmno-opuenmayuonnoii cghepe:

AaHaJIN3 U OLICHKAa paSJ'II/I'-IHI)IX TUIIOTE3 CYII_IHOCTI/I KHU3HU, HpOI/ICXO)K)IeHI/IH JKHM3HHU U 4YCJIOBCKaA,
NI00ANBHBIX DKOJIOTUYECKUX MPOOTIEM W IMyTel MX pelIeHHs, MOCIEICTBUN COOCTBEHHOU
JIEATEIIbHOCTH B OKPY KAIOIIEN CpEE;



* OILIGHKa JTUYECKHX AacleKTOB HEKOTOPBIX HCCIeNOBaHU B 00jacTh OHOTEXHOJIOTHH
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OILIOZA0TBOPEHHE);

3.B cghepe mpyoosoii Oesmenvrocmiu:

* OBJAJCHHE YMEHUSMH U HaBBIKAMH TIOCTAHOBKM OHOJOTMYECKUX OKCIIEPHMEHTOB U
00BsICHEHUE UX PE3YJIbTATOB;

4. B cgpepe uzuueckou desmenbHOCmU:

* oOocHOBaHHE U COONIOZIGHHE Mep MNPOPHIAKTUKH BHUPYCHBIX 3a00J€BaHUM, BpPEAHBIX
IPUBBIYEK (KypEeHUE, aJIKOT0JIN3M, HAPKOMaHMsI) IIPABUJI IOBEIEHUS B IPUPOJIHOM Cpeie.

Yuét 0co0eHHOCTEH VUAIITUXCH KJIAacca

Crapmuii IKOJBHBIA BO3pAcT - 3TO BO3PACT (HOPMUPOBAHMS COOCTBEHHBIX B3IJIAJIOB U
OTHOILLIEHUW, CTAaHOBJEHUE HPABCTBEHHOIO CAMOCO3HAHMA. braromaps omnepexaroiemy
pPa3BUTUIO HWHTEIJIEKTA, TIIOBBIIIEHHON WHTEIUIEKTyaJlbHOM AaKTMBHOCTU CTAapUIEKIACCHUKU
CTaHOBSITCS TOTOBBIMU K MOHHMMAHUIO M OOCYXJIEHHUIO MHOTHX MpPOOJIEM M BOIPOCOB, OOBIYHO
BOJIHYIOIIUX B3pOCHBIX. Takas OCOOCHHOCTH BO3pacTta JaéT BO3MOXKHOCTH K BOCIPHUATHIO
uH(pOpMallMM  CBEPXIPOrpaMMbl  IIKOJIBHOTO  Kypca. Jletm 93Toro Bo3pacta MOTYT
(GopMyJIMpOBaTh THUIIOTE3bl, PACCYX AATh MPEANOIOKUTENbHO, HCCIEN0BaTh U CpPaBHUBATh
MEXJy CO0OW pa3IuyYHble albTEPHATHUBBI MpPH PEIICHUHM OJHUX M TeX K€ 3aJad. Y HHX
NPOSIBIISIETCS. KPUTHYHOCTh MBIIUICHUS, CKJIOHHOCTh K HIMPOKOMY OOOOIIEHUIO, WHTEpeC K
y4eOHBIM MpeMeTaM MOCTENEHHO IepepacTaeT B MHTEPEC K BOIpOcaM TeopuH, (hopMmupyercs
HAayYHOE MHPOBO33pEHHUE. YUYalluecs CTapliei IMIKOJIBI ONEHHBAIOT YYeOHBIN MpPOIEecC ¢ TOYKH
3peHusi TOro, YTO OH JaeT g OyAylero, HAaCKOJIbKO OH OTBEYaeT COOCTBEHHBIM
NPEICTaBICHUAM O Oyaymied NesTeNbHOCTH, WX NPUBJICKAIOT MPEIMEThl U BUJABI 3HAHUH, Tl
OHM MOTYT JIydYlle Yy3HaThb ceOs, NpPOSBUTH CaMOCTOSTENILHOCTh. B 3TOM Bo3pacrte
YCTAHABJIMBACTCS JIOBOJBHO TMPOYHAS CBS3b MEXKIYy NPOPECCHOHATBHBIMH H YYCOHBIMH
MHTEpecaMu, Mpu4eM BbIOOP mpodeccur crnocodCcTByeT (GOPMUPOBAHUIO YUEOHBIX MHTEPECOB.
VY4yeHue Ui CTapmIuX IIKOJBHUKOB MPHOOpETaeT KOHKPETHBIA JKU3HEHHBIH CMBICHI, TaK Kak
YCBOCHHE YYEOHBIX 3HAaHWW, YMEHHUH W HaBBIKOB CTAHOBHUTCS Ba)XHBIM YCJIOBHEM UX
MPEJICTOSIIEr0 NOJHOLIEHHOTO YYacTHsl B )KU3HU OOIIECTBA.

@DopMbl ATTECTALMU YIAIIMXCS

ATTecTanMs ydamuxcsi, IpoBOANMAasl B CUCTEME, MO3BOJISET, HapsALy ¢ (HOPMHUPYIOIIUM
KOHTPOJIEM NPEIMETHBIX 3HaHWM, IPOBOAWTH MOHMTOPHHI YHUBEPCAIBHBIX M IPEIMETHBIX
y4eOHBIX JICHCTBHIA.

Pabouas nporpamMmMa npeaycmaTpuBaeT ciieAyronye (opMbl aTTeCTallUU IKOJIbHUKOB!

1. IlpomexxyTouHas (popmupyromias) aTTecTalus:
e caMocCTosATeNbHbIE pabOTHI (10 20 MUHYT);
e jaboparopHo-nipakTHueckue padotsl (0T 20 1o 40 MuHYT);
e (poHTaNBHBIE ONBITHI (10 10 MUHYT);
® JMarHOCTUYECKOE TECTHUPOBAaHUE (OCTATOYHBIE 3HAHUA II0 TEME, YCBOCHHE TEKYIIETO
y4eOHOTro MaTepuania, COImyTCTBYIOIIEe TOBTOPEHUE) — 5 ...25 MUHYT.
2. UtoroBast (KOHCTaTHPYIOIIasi) aTTECTAIMS:
® KOHTpOJbHBIE pabOTHI (45 MUHYT);
® yCTHBIE U KOMOMHHUPOBAHHbBIE 3a4€THI (J10 45 MUHYT).
XapakTepHble O0COOEHHOCTH KOHTpPOJIbHO-U3MEpHUTENbHbIX MaTepuaioB (KUM) nans
KOHCTaTUPYIOIIEH aTTECTALUN:
e KUM cocTaBnsitoTcsi Ha OCHOBE KOAM(UKATOpa;
e KUM cocTaBisitoTcsi B COOTBETCTBHE C 000OIIEHHBIM IIAHOM;
® KOJMYECTBO 3aJaHUi B OOOOIIEHHOM IUIaHE OIPENeNAeTCs MPOJOJIKUTEIHHOCTHIO
KOHTPOJILHOM pPabOThl M BpPEMEHEM, OTBOJMMBIM Ha BBIMOJHEHUE OJHOTO 3aJaHUs
JIAHHOTO THUTIA U YPOBHS CJIOKHOCTH 110 HOpMaTuBam EI'D



® TEeMaTUKa 33JaHUi OXBATBIBACT MOJIHOE COJEP)KAaHHE U3YUEHHOr0 y4eOHOTro MaTepuaia u
COJIEPKUT 3JIEMEHTBI OCTATOYHBIX 3HAHUI;

e crpykrypa KM konupyer cTpyKTypy KOHTPOJIbHO-U3MEPUTENBHBIX MaTepuanoB EI'D

OcobeHHOCTH HCIONIB30BaHUs paboueit mporpammel B 2020-2021 yyebnom romy B AHOO

«O0ueobpaszoBarenbHblii LleHTp «Ycnex»

Pabouas nporpamma pazpaboTaHa ¢ y4eToM CIEAYIOMUX 0COOCHHOCTEH:

B 2021-2022 yyebHOM TOIy IO MeEpe MPOXOXKIACHHUS MPOrpaMMbl B T€UEHHE Y4EOHOro Troja
OyIeT mpou3BeeHa KOPPEKTHPOBKA MOYPOYHO-TEMATHIECKOTO TUTAHUPOBAHHMS B COOTBETCTBHH C
0COOCHHOCTSIMU TPYIIII.
B opranusanuu o6pa3oBaTe/bHOM 1eITeJILHOCTH OYAYT HCNOJIb30BAHBI
WuauBuayanbHble 00pa30BaTeIbHbIC MAPIIPYTHI
Pa3zHoypoBHEBBIE 3a1aHHS

Coaepxkanue y4eOHOro npeaMera

Co3nanne y4eOHBIX MPOEKTOB (BUACOPMIBMBI, IPE3EHTAIINN )

DnemMeHTbl caM000pa30BaHus

Conmanuzanus y4auuxcs CpeicTBaMu IpeiMeTa — OpraHu3anust 00CYKIEHHS U pEeIIeHUs

COIMAJILHO BKHBIX OOIIECTBEHHBIX MTPOOIIEM
HccnenoBarenbckas BHEYpPOUHasl 1€ATEIbHOCTh

[TpeeMCTBEHHOCTh METO/IOB, IOAXO00B U ()OPM 0O0YUEHUS MEXK/TY CTYIEHSIMHU 00pa30BaHUSA

3ananus B popmare EI'D
Cucrema IMarHOCTHYECKUX PA0OT (BXOIAIINX, TPOMEKYTOUHBIX, KOHTPOJIbHBIX )

®opMbI IPOMEKYTOYHOI aTTecTANMHU ydamuxcsa X Kjiace

Ipeamer I I HroroBblii KOHTPOJIb
noJIyroame NoJIyroaue (ron)
buonorus TecTtoBas pabota TectoBas pabota TectoBas paborta B
¢dopmare EI'D

Beenenue (1 4)

CHUCTCMBEI. YPOBHI/I OpraHu3anuvu KU3HU. MeTtoasl N3YyUCHUA Oouoioruu. 3HaucHUEe OUOJIOTHH.

IIpeaMeTHbIE pe3y/ibTAaThI 00yYeHHS:

10 kiaacc 1 yac B HexeII0

buonorust — nayka o xuBoil mpupozae. OCHOBHbIE NpPHU3HAKH KUBOTO. buonorumueckue

yqamuec;l OO0JIIICHBL 3HAMb.

ornpezeneHue OUONIOrM Kak HayKH;

OCHOBOTIOJIO)KHUKOB OMOJIOTMM Kak HayKH,
MEUIIMHBI, aHATOMHH, (PU3UOJIOTHH;

CO3JaTeNIe KIETOYHON TEOPHUH;
CO3aTeJIe COBPEMEHHOIO YBOJIIOLIMOHHOTO YUYECHHUS U OTAIBI €70 CTAHOBJICHHUS,

Knaccn(bmcaumo OMOJIOTHYECKUX HAYK;

OIMPECACIICHUEC )KU3HU;
CBOMCTBA KUBBIX CUCTEM,

YPOBHHU OpraHU3alMy )KUBOU MPUPOJIBI;
METO/Ibl TO3HAHUS KUBOU MPUPOLBI.

Yuawuecs 0O0IJICHbI ymenmbob.

¢ OOCHHUBATH BKJIAJ OTACIBHBIX YUCHBIX B Pa3BUTUC 6I/IOJIOFI/II/I;
JaBaThb ONPCACICHUC ) KU3HU,

OCHOBOTIOJIO)KHUKOB HAYYHOH (3armagHoii)




* [PUBOIUTH IPUMEPHI IPOSBICHUN CBOWCTB KUBOTO;
* paclpenensTh YPOBHHM OpraHU3aluy KMUBOM IPUPOJbI B COOTBETCTBUU C UX HEpapXUEH;
* [PUBOAUTH IPUMEPHI IPOSBICHUN CBOWCTB JKUBOI'O HA PA3HBIX YPOBHSX.

MertanpeameTHble pe3yJbTaThbl 00y4eHHsI:

* paboTaTh ¢ y4eOHMKOM, COCTABIATh KOHCIEKT naparpada;

* pa3pabaTbIBaTh IJIAH-KOHCIIEKT TEMBI, HCIIOb3YsI pa3Hble HCTOYHUKU MH(DOpMAINH;

* TOTOBUTb YCTHBIE COOOLIEHUS U pedepaThl Ha 3aJaHHYIO TEMY;

¢ II0JIb30BAaThCA IIOMCKOBBIMU CUCTCMaMU I/IHTepHeTa.

MexnpeaMeTHble CBS3H

Heopeanuueckasn xumus. Xumudeckue aieMeHTsl [lepuonnueckon cucremst . Y. Menneneesa
U UX OCHOBHBIE CBOMCTBA.

Opeanuueckas xumus. OCHOBHbIE TPYIIIIBI OPraHUYECKUX COETUHEHUM.

Paznen 1. Knnerka — eqmnuna ;xuBoro(18 u)

Tema 1. XumMuueckuii cocTaB KJIeTKH (5 )

buonornyeckn BaKHbIE XUMHYECKHE OJJEMEeHThl. Heopranuueckue (MHHEpabHBIC)
coeliMHEeHUs. buomonumepsl. YTieBOAbI, JMNUABL. belku, HX CcTpoeHHe H  (YHKIHUU.
HyxknennoBbie kuciaoTel. AT® u apyrue opraHuueckue COSANHCHUS KICTKH.

Hemoncmpayuu:
Cxewmbl, TaOIUIBI, TPAaHCHAPAHTHI M MPOCTPAHCTBEHHBIE MOEIH, WIUTIOCTPUPYIOLIUE:
cTpoeHue Mosekyn 0enkos, Mmosiekyibl JJTHK, monexyn PHK.

IIpeaMeTHBIe pe3yabTaThl 00y4eHH:

Yuawuecs oonorcnvl snamo:

* MaKpoO- U MUKPO3JEMEHTHI, BXOJALINE B COCTAB )KUBOT'0, U UX POJIb B OPraHU3ME;
* XMMMYECKHE CBOMCTBA U OMOJIOTMYECKYIO POJIb BOJIBI;

* PpOJIb KATUOHOB U aHHOHOB B 00ECIIEYEHUH MPOLIECCOB XKU3HEAEATEIbHOCTH,

* TPUHLMUIBI CTPYKTYPHOU OpraHu3aiuu U QyHKLIUY JIUIHOB;

* MPUHIMIIBI CTPYKTYPHOH OpraHu3anuu U GyHKIMH OeTKOB U yII€BOAOB;

*  KJIACCU(UKALUIO YIIEBOJOB;

* TMPUHIMIIBI CTPYKTYPHOM OpraHu3alyy U QyHKIUH HYKJIEHHOBBIX KUCIIOT;

* CTPYKTYpYy HYKJIEUHOBBIX KHCIIOT

Yuawuecs oonocnvl ymems:

* XapaKTepHu30BaTh (PYHKIMOHAIBHYIO POJb OTAEIbHBIX XUMUYECKUX 3JIEMEHTOB B KIIETKE;
* OOBACHATH MPUUMHBI OCOOBIX CBOMCTB BOJIBI,

* XapaKkTepHu30BaTh (PYHKIMU JUIHUJIOB,;

* OOBACHATH NPUHLHUII AEUCTBUS (PEPMEHTOB;

* XapakTepu3oBaTh (PYHKIIUU OCJIKOB U yIJIEBOJOB,;

*  XapakTepH30BaTh PYHKLUUHU HYKJIEHHOBBIX KHCIIOT;

* paznuuath HykJeuHoBble kuciaoTsl (JIHK u PHK)

Tema 2. CTpykTypa 1 (PyHKIHH KJIeTKH (4 1)

Pazeutne 3Hamuit o knerke. Knerounas teopus. [uromnasma. Ilnazmatmueckas
MeMmOpaHa. OHporuiazMatudeckass cerb. Kommiiekc ['onbpku W am3ocoMbl. MUTOXOHAPHH,
IUTACTU/BI, OPTaHOMWJABI JBUKEHUS, BKmoueHus. SAnpo. CtpoeHune u (yHKIUU XPOMOCOM.
[IpokapuOThI U 3YKapHUOTHI.

Jlabopamopuvie pabomul:

Ne ] «IIpuroToBieHHE MHUKPOIIPENapaToB KIETOK pacTeHui (Kouipl ayka). Habmronenue
IJ1a3MOJIU32a U JIETIIIa3MOJTU3a»

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

Hemoncmpayuu:



CxeMmbl, TaOJuIbl, TPAHCIAPAHTBl M IMPOCTPAHCTBEHHBIC MOJEIH, WIUIIOCTPUPYIOLIHE:
POKAaPUOTUYECKON KJIETKH, KIETOK JKUBOTHBIX M PACTCHH, BUPYCOB. JMHAMHUYECKUE TOCOOUS
«CTpoeHue KIEeTKW».

IIpeaMeTHbIE pe3yabTaThl 00y4eHHA:

Yuawuecs 0ondxcnvl sHams:

* CTpPOEHHE PYKapHOTUUECKOH KIICTKH;

* OCOOCHHOCTH PACTUTEIBHBIX U )KUBOTHBIX KJIETOK;

*  KJIACCU(UKAIMIO OPTaHOUIO0B KIETKHU;

* cTpoeHHE U QYHKIIUU S/Ipa;

* 3HAuYCHHE MTOCTOSIHCTBA YUCIA U OPMBI XPOMOCOM B KJIETKE;
* CTpPOEHHE MPOKAPHOTHYECKOW KIICTKH;

* MHOT000pasue NpoKapuoT

Yuawuecs oondcrvl ymems:

*  XapaKTepHu30BaTh (PYHKIUU OPTaHOUIOB;

* ONIpeeIsATh 3HAUCHHE BKITIOYCHUH,;

* ONUCHIBAaTh TEHETHMYECKUH anmnapar KJIETOK-3yKapuoT;

* OIUCHIBATh CTPOCHHE U PYHKIIUU XPOMOCOM,;

* J1aBaTh ONpECIICHHE KapHOTHIIA U XapaKTePU30BaTh €ro;

*  XapaKTepH30BaTh OPraHU3AIMIO METa00JIM3Ma Y IPOKAPHUOT;
* ONHCHIBATH TEHETUYCCKHIA armapar OaKTepuid, UX CIOPOOOPa30BAHNE U PA3MHOKCHHE.

Tema 3. O0ecnieuenue KJIeTOK YHepruei (3 4)

OOMeH BellecTB U IPEBpAIEHUE S3HEPTUH — CBOMCTBO JKUBBIX OPraHu3MoB. DOTOCHUHTES.
[IpeoOpazoBaHre 3HEPruM CBETa B DSHEPrUI0 XHMHUYECKHX CBs3e. OOecrnedeHHe KIIETOK
SHEPTUEH 3a CUET OKUCJICHUS OPraHWYECKUX BEHIECTB O€3 ydactusi Kuciaoponaa. buonornueckoe
OKHCJICHHE TIPU YYaCTUU KUCIOPOA.

Hemoncmpayuu:
CxeMmbl, TaOIuIbl, TPAaHCHAPAHTbl M IPOCTPAHCTBEHHbIE MOJAEIH, WIUTIOCTPUPYIOLINE:
OrocuHTe3 O€KOB; 0OMEH BELIECTB U MPEBPALICHUS SJHEPTHU B KIIETKE; (DOTOCHUHTES.

IIpeamMeTHbIE pe3yabTaThl 00y4eHHA:

Yuawuecs oonscnol s3namo:

* 3Tanbl 0OMEHa BEIeCTB;

* JTalbl HEPIeTUYECKOr0 OOMEHa;

* MpUMEpHI IUIACTHYECKOro 0OMeHa;

* oTansl (OTOCHHTE3A U €r0 POJIb B IIPUPOJIE

Mtaw;uec;l OO0HCHbI ymenib.

e OIMCHIBATHL OOMEH BCIICCTB U NPCBPAICHUC DHCPIUH B KIICTKEC,
* TMPUBOJUTH MMOITAMHO MPOLECC IHEPTETUUECKOI0 OOMEHa,;

e OIMCHIBATHL OOMEH BCIICCTB U NPCBPAIICHUEC DHCPIUH B KIIETKE,
* TMPUBOJUTH MOJPOOHYIO CXeMY IpoIieccoB (poTocuHTE3a 1 OnocuHTe3a Oenka.

Tema 4. HacsiencrBennast nungopmanus u peajusanus ee B Kierke (6 1)

I'enernyeckass  uHpopmarus. [en. Tenom. VYasoenume JIHK. OOGpazoBanue
uHpopmannonHod PHK no marpune /IHK. I'enernueckuit xon. buocunres Oenkos. Bupycsl.
[Tpodmnaktuka CITH/a.

Hemoncmpayuu:

Cxembl, TaONUIBI, TPAaHCHAPAaHTBI M TPOCTPAHCTBEHHBIC MOEIH, HWILTIOCTPUPYIOIIHE:
cTpoeHue xpomocoMm; yaBoenue Moiekyn JIHK; Tpanckpumniuioo; TeHETHUYEeCKUd KOJ.
Junamudeckue mocodust «buocunres 6enkay.

IIpenmeTHbIe pe3yabTaTbl 00yYeHUA:



Yuawuecs oonorcnol 3namo:

* OmpeneNeHue TeHa;

* CBOWMCTBA r€HETHYECKOI'O KOJA;

* JTambl peann3aluy HACcIeICTBEHHON HH(pOopManmu;

* 0COOCHHOCTH CTPOCHHUSI BUPYCOB;

* BHUpYCHBIC OOJIE3HH YETIOBEKA;

* Mephl MPOGUIAKTUKN BUPYCHBIX 3a00JICBaHUH YelIOBEKa
Yuawuecs oonocnor ymems:

* HCIIOJIH30BaTh MPUHITUIT KOMILIEMEHTAPHOCTH MPHU IMTOCTPOSHUU CXEM HYKJIEHHOBBIX KHCIIOT;
* OMHCHIBATH MPOIIECCHI, MPOUCXOIAIIIE MPU OUOCHHTE3E OemKa;
e OIIMCHIBATH KU3HEHHEBIN K1 BY

MeTanpeaMeTHble pe3yJIbTATHI 00yYeHH:

Yuawuecs oonorcnvl ymems:

* COCTaBISTh CXEMbI M TAOJIHIIBI TSI MHTETPALMH TTOJTyYeHHBIX 3HAHUM;

* 0000maTh HHGOPMAITUIO U JETAaTh BHIBOIBI;

* paboTaTh C IOMOIHUTEIFHBIMU HCTOUHUKAMH WH(OPMAIINH;

*  CaMOCTOSITEIBHO COCTABIIATH CXEMBbI IIPOLIECCOB U CBSI3HBIN PaccKas MO HUM,;

* paboTath €  MHKPOCKOIIOM W  HW3TOTaBIMBAaTh  NpPOCTEHIIME  Tpenaparsl s
MHUKPOCKOIUYECKOT0 UCCIIEeI0BAHUS.

MexnpeaMeTHbIe CBSI3H:

Heopeanuueckas xumus. Xumudeckue cBsi3u. CTpoeHHe BEIIeCTBa.

Opeanuueckas xumus. IIpUHLMIIBI OpraHM3allUd OPraHUYECKUX COEAUHEHHMH. YTIIeBOABI,

JMIUAJBL, )KUPBI, OCITKU, HYKIEUHOBBIE KUCIOTHI.

Qu3zuka. CBOMCTBA KUJKOCTEH, TEIJIOBBIE SIBJICHUS. 3aKOHBI TEPMOJIMHAMUKHU U ONTUKH.

Paznen I1 . PazmHo:keHue 1 pa3BuTHe OpraHu3zmMos (7 4)
Tema 5. PazMHoKeHHe OPraHu3MoB (4 1)

Henenue xietku. Murto3. becrnonoe u monoBoe pasmHokeHHe. Meito3. OOpa3oBaHue
IIOJIOBBIX KJIETOK M OIJIOJIOTBOPEHHUE.

Hemoncmpayuu:

Cxembl, TaOMUIBI, TpaHCIAPAaHTHl W ydeOHbIE (UIBMBI, WIUIIOCTPUPYIOLIUE: JEJICHHE
KJIeTKH (MMTO3, Mei03); crmocoObl Oecrnosoro pa3MHOXKEHHUS; (OpMUpOBaHHME MYXKCKHX W
KEHCKHX TIOJOBBIX KJIETOK; OIUIOOTBOPEHHE y PACTEHUH W >KUBOTHBIX; HHIUBUAYAIbHOE
pa3sBUTHE OpraHU3Ma; B3aMMOBIIMSHHUE dYacTeil pa3BUBAlOIIErocss 3apojblia. J(MHamHuueckoe
nocobue «Jlenenne kmetku. Mwuto3 U Meio3». Copychl KOMHAaTHOTO —IaloOpOTHUKA
(Hedposenuca WK aAMAHTYMA).

IIpeaMeTHbIe pe3y/abTaThl 00y4eHHS:

Yuawuecs oonscnol 3nams:

* MUTOTHYECKHUH U KU3HEHHBIN IUKIIbI KIETKH;

* OMOJOrMYecKoe 3HaYeHHE MUTO3a;

* (OpPMBI U pacIpOCTPAaHEHHOCTH OECIIONOT0 Pa3MHOKEHUS;

* CYIIHOCTH ITOJIOBOTO PA3MHOXKEHHUS U €ro OMOJIOrHYecKoe 3HaUeHHE;
* CYIIHOCTh Mei03a M ero OMOJOTHYECKOe 3HAYCHHE,

* IIpOILECC raMeTOreHe3a M ero dTalbl;

* CYIIHOCTb OIUIOJJOTBOPEHHUS U €TO Pa3HOBUIHOCTHU

Yuawuecs oonscner ymemo:

* OMHCHIBATH CTPOCHHE U QYHKITUH XPOMOCOM;

* JaBaTh ONpeelieHne KapUOTHUIIA U XapaKTepPHU30BaTh €T0;

* OMHCHIBATH MHUTO3 IO (azam;

*  pasnu4yaTh MUTOTHYECKHUH M )KM3HEHHBIN [TUKJIBI KJICTKH,

* XapaKTepHu30BaTh OMOIIOTUYECKOE 3HAUCHUE OECIOIOT0 Pa3MHOKCHHS;



* OOBSACHATH MPEUMYILIECTBO MOJIOBOTO Pa3MHOXKECHHUS;

* XapaKTepHu30BaTh OMOJIIOTUYECKOE 3HAUCHUE TIOJIOBOTO PAa3MHOKEHUS;

* 0OBACHATH MpoIlecc MeH03a U XapaKTepU30BaTh €ro 3Tallbl;

* OINMKCHIBATh MPOIIECC FAMETOI€HE3A U BBIIEIATH OCOOEHHOCTH ClIEpMaTOreHe3a U OBOIEHE3a;
* 0OBSACHATH MPOIECC OILUIOAOTBOPEHUS U 0O0OPA30BAHUS 3UTOTHI

Tema 6. UnquBuayaIbHOE Pa3BUTHE OPTraHU3MOB (3 1)

3aponplllieBoe M MOCTAIMOPHOHAIBHOE pa3BUTHE OpPraHu3MoB. BiusHue ankoroms,
HUKOTHHA M HAPKOTUYECKHUX BEIIECTB HA pa3BUTHE 3apojbliia yesnoBeka. OpraHu3m Kak eIMHOe
nenoe.

Hemoncmpayuu:

Cxempl, TaOnuIbBl, TpaHCHapaHTbl M ydeOHble  (GWIbMBI, HJUIIOCTPUPYIOLIUE:
WHJUBUIyaIbHOE Pa3BUTHE OPTaHU3Ma; B3aMMOBIIUSHUE YaCTEH Pa3BUBAIOIIEIOCS 3apO/IbIIIIa.

IIpenmeTHbIe pe3yabTaTbl 00yYeHUA:

Yuawuecs 0onoxcnvl sHamy:

* OIpeIelICHUE MTOHITUS KOHTOTCHE3,

*  TICPUOAM3AINIO WHINBHyaILHOTO Pa3BUTHSI,

*  3Tamnbl SMOPUOHAIILHOTO PA3BUTHS;

*  (OpPMBI MOCTIMOPUOHATILHOTO Pa3BUTHS;

* 0COOCHHOCTH MPSIMOTO Pa3BUTHS;

* 0COOEHHOCTH OHTOTEHE3a YEIIOBEKa,;

* MEPHOM3AIMIO WHIUBUYATBHOTO Pa3BUTHSI YEIIOBEKa,

* JTarnbl SMOPHOHATBHOTO PA3BUTHUS YETIOBEKA;

* OCOOCHHOCTH W TMEPHOIM3AIMIO TOCTIMOPHOHAILHOTO Pa3BUTHS YEIOBEKA

Yuawuecs dondcnvl ymems:

* OIHUCHIBATh MPOLECCHI, TPOUCXOISAIINE IPU APOOIICHUH, TACTPYIISIIUN U OPraHOTeHE3E;

* XapakTepu30BaTh (POPMBI TOCTIMOPHUOHAIIEHOTO PAa3BUTHSI,

* pa3nuyaTh MOJHBIN M HEMOJIHBIN MeTaMop(do3;

* pAacKphIBaTh OMOJIOTHYECKUN CMBICI PA3BUTHS C METAaMOP(O30M;

* XapaKTepHu30BaTh dTAIbl OHTOT€HE34,

* OIHCHIBATH MPOIIECCHI, MPOUCXOIAIIIE TPU APOOTICHUH, TACTPYIISIIUN H OpraHOTeHE3e
YeNOBEKa;

*  XapaKTepH30BaTh MMOCTIMOPHOHAIBHOE PA3BUTHE YSIIOBEKA IO dTArlaM M KPUTUYECKUE
MEePUObl OHTOTEHE3a

Pa3znen I11. OcHOBBI reHeTHKH U cestekuu (8 1)

Tema 7. OcHOBHBIE 3aKOHOMEPHOCTH sIBJIeHHIT HaceacTBeHHoCcTH (5 1)

I'eneTnKa — Hayka O 3aKOHOMEPHOCTSIX HACIEJICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB.
Monorubpunnoe ckpemuBanue. IlepBoiii 1 BTOpoil 3akoHbl Mennens. ['eHoTun u ¢geHOTHI.
AnnenbHble reHsl. JlurubpuaHoe ckpemuBanue. Tpertuii 3akoH Menaens. XpoMOCOMHasi Teopust
HacjaeACTBEHHOCTH. l'eHernka mosa. IlonoBele Xpomocombl. HacienoBaHue, CLEIUIEHHOE €
IOJIOM.

Jlabopamopnas paboma Ne 3 «PelieHne reHeTHUECKUX 3a1au»

Hemoncmpayuu:

Cxewmpl, Tabmuupl, ¢ororpadbun U repOapHble MaTepuanbl, WLTIOCTPUPYIOIIHE:
MOHOTHOPHUAHOE CKPEIIMBaHUE; NTUTUOPHUIHOE CKPEIIUBAHUE; MEPEKPECT XPOMOCOM; HEMOJHOE
JOMHHHUPOBAHKE; HACIEIOBaHUE, CIeIUIeHHOe ¢ moyioM. J(uHamudeckoe mocobue «Ilepexpect
xpomocom». CemeHa ropoxa ¢ pa3HbiM (HEHOTUIIOM (TJIaJKUEe, MOPIIHMHHUCTBIC, JKEITHIC,
3CJICHBIE).

IIpeameTHbIe pe3yabTaTbl 00yYeHUA:
Yuawuecs oonxcnvl snams:



* OCHOBHBIE T€HETUYECKHUE NOHATHUS: T€H, JOMUHAHTHBIN MMPU3HAK,

* PELEeCCUBHBIN NMPU3HAK, (DEHOTHII, TCHOTHII;

* CYNIHOCTb THOPHJIONIOTHYECKOTO METO/1a M3yUCHHUS HACIEICTBEHHOCTH;

* MEPBBIM U BTOPOMl 3aKOHBI MeHaens;

* 3aKOH YHCTOTHI TaMeET;

* LUTOJOTUYECKHUE OCHOBBI MOHOTUOPUIHOTO CKPEIIUBAHUS;

* Tperuil 3akoH MeHnens;

* OCHOBHBIEC MOJIOKEHUSI XPOMOCOMHOM TEOPUHU HACIIEICTBEHHOCTH;

* 3aKkoH MopraHa;

* PUYUHBI HAPYIICHUS CLCTUICHHUS;

* ONpeIeTeHUs TOHATUN «TEHOM» U «T€HOTHII»;

*  BHJBI B3aUMOJICHCTBUS I'CHOB;

*  XpPOMOCOMHOE ONpeICIICHUE T10J1a;

* [IPU3HAKH, CIICTUICHHBIE C TIOJIOM;

* TOMOraMETHBIHA U FeTepOraMEeTHBIN MOJ Y Pa3IMYHbIX OPTaHU3MOB

Yuawuecs donoicnvl ymemo:

* HCIOJb30BATh F€HETUYECKYIO CUMBOJIMKY IIPU COCTABIIEHUH CXEM CKPELLMBAHUS;
* 3alUChIBaTh T€HOTHUIIBI OPTAHU3MOB U BBITTUCHIBATH UX TAMETHI,

* COCTaBJIATH CXEMbl MOHOTHOPHUIHOTO CKPEIIMBAHUS;

* pemaTh FeHETHYECKHE 3a/1a9l Ha MOHOTHOPHUIHOE CKPEIUBaHUE;

* COCTaBJIATH CXEMbI TUTHOPUIHOTO CKPEITUBAHHUS;

* cocTaBisaTh pemietky [lennera;

* pemath reHeTUYECKHE 3aa91 Ha TUTHOPUIHOE CKPEIUBaHUE,

* COCTaBJISTh CXEMbI CKPEIIUBAHUS IIPH CLICTNICHHOM HACJIEI0BAHUH MPU3HAKOB;
* pasauyaTh HOHSITHS «KTEHOMY, «T€HOTHUID», KT€HODOHI»;

* ONpEeNeNsATh BUbI B3aUMOJICUCTBUS AJUICIbHBIX U HEA/IETbHBIX T€HOB;

* COCTaBJISITh CXEMbI CKPEIIMBAHUS MIPH HACJIEIOBAHUHU ITPU3HAKOB, CIICIIJIEHHBIX C MOJIOM;
* ONpenemsiTb TOMOTaMETHBIN M reTepOoraMeTHBIHN TOJI IO CXeMaM CKPeIIUBaHus

Tema 8. 3akoHOMepHOCTH H3MEHYHBOCTH (2 1)

MonudukaonHas M HacleACTBEHHas M3MEH4YMBOCTh. KoMOMHATHBHAs M3MEHYHMBOCTb.
MyTannoHHasi U3MEHUMBOCTb. 3aKOH TOMOJIOTUYECKUX DPSIIOB HACIEACTBEHHON M3MEHYMBOCTH
H. W. BasuioBa. HacnencrBeHHass M3MEHUMBOCTh 4YeEJIOBEKa. JleueHue M mpenynpekJeHue
HEKOTOPBIX HACJIEICTBEHHBIX O0JIe3HEH UeloBeKa.

Hemoncmpayuu:

Cxewmsl, Tabauupl, ¢potorpapuu u repdapHble MaTepUabl, WILTIOCTPUPYIOIINE: MyTalUuu
(pazmu4HbIE TOPOJIBI COOAK, YACTUYHBIN albOMHNU3M U HEOObIYHAsI OpMa JINCTHEB Y KOMHATHBIX
pacTeHuit); MOJU(PHUKAIIMOHHYIO H3MEHUHUBOCTb.

IIpenmeTHbIe pe3yJbTaThbl 00yUeHHS:

Yuawuecs oonxcnvl snams:

* ompezaeneHue U KiiacCu(UKalno U3MEHUYUBOCTH;

* KJIACCU(HKAIMIO HACIEICTBEHHOW U3MEHUNBOCTH;

* IpuMepsl MOoAUDUKAIIHIA.

Yuawuecs oonorcner ymems:

* paziInyaTh BUJbI U3MEHUYUBOCTH;

* OILICHUBATh BO3MOXXHBIE MOCIIEICTBUS BIUSHUSA MyTarcHOB Ha OPraHU3M.

Tema 9. I'enernka u cesiekuus (1 )

OnomaliHMBaHUE Kak HayalbHbIA 3Tan cenekuuu. Yuenue H. M. BaBunoBa o meHtpax
MIPOUCXO0KICHHS KyJIbTYPHBIX PaCT€HHU. MeTObl COBPEMEHHON CEJIEKIIUU. Y CIEXH CEJEKIHUU.
['ennas u xneTouHas unxeHepus. Knonuposanue.

Hemoncmpayuu:



Cxewmsbl, Tabmuiel, Gororpadhuu u repOapHbIe MaTEpHAbI, WUTIOCTPUPYIOIMINUE: HEHTPHI
MHOrooOpa3usi ¥  TPOUCXOKICHHUS KYyJIbTYPHBIX PpACTEHHH; HCKYCCTBEHHBIH  OTOOp;
rUOPHIN3AIHIO; UCCIICIOBAHUS B 00JIACTH OMOTEXHOJIOTHH.

Jlabopamopuwie pabomur.

1. CocTaBiieHrE TPOCTEHIIINX CXEM CKPEIIMBAHUS.

2. PernieHne TeHETUYECKUX 3a/1a4.

3. MoaudukairoHHas WU3MEHYUBOCTh (M3ydyeHHE (EHOTUIIOB MECTHBIX COPTOB PAcTeHUN Ha

repOapHbIX 00pa3iax).

IIpenmeTHbIe pe3yabTaThl 00y4YeHNs;

Yuawuecs oonxcnvl snams:

* KJIaccU(pHUKaIUIO MyTallui U HACIIEACTBEHHBIX 0OJIE3HEN YeTI0BeKa;

* TPUHIMIIBI 3I0POBOT0 00pa3a )KU3HHU;

* METOJbl JUArHOCTUKH, MPO(PHUIAKTUKY U JICUECHUS HACIEACTBEHHbBIX O0JIe3HEIH;

* OIpeseNICHUE CEJEKLINN KaK HAyKU U €€ TEOPETUUECKHE OCHOBBI (T€HETHKA);

*  METOJIbI CEJIEKINH;

* LEHTPHI MPOUCXOKIACHUS KYIbTYPHBIX PACTCHUH;

* ompejAeNeHUE U 3a/1a4l OMOTEXHOJIOTUH;

* METO/bl OMOTEXHOJIOTHUH;

* JITHYECKHE aCHEKThl OMOTEXHOJIOTHYECKHX Pa3padOToOK

Yuawueca oonocner ymemo:

* pa3iIuyaTh HACIEACTBEHHBIE OOJIE3HH YEIIOBEKA;

* OLEHHUBAThH ()AaKTOPHI PUCKA BOSHUKHOBEHUS HACIIEICTBEHHBIX OO0JIE3HEH UeIOBEKa,

* OTIUYATH APYT OT IPYyra METOJbI CENEKIINH;

* pasnuyaTh MOHSITHS IIOPOJIA», KCOPT», KIITAMM;

* OILICHHUBATh ITHYECKHE ACIIEKThI HEKOTOPHIX OMOTEXHOJIOTMYECKUX Pa3paboOToK;

* TIOHMMAaTh HEOOXOAMMOCTh OWOTEXHOJIOTUYCCKUX  HCCIICOBAHMA IS  TIOBBIIICHHUS
3¢ ()EeKTUBHOCTH CENbCKOXO3SHUCTBEHHOTO TPOU3BOJACTBA U CHIDKEHUS CceOecTOMMOCTU
MIPOTYKITUH

MeTtanpeaMeTHble pe3yJabTAThI 00y4eHH:

Yuawueca oonscner ymemo:

* paboTtarh ¢ yUeOHUKOM, COCTaBIATh KOHCIEKT maparpada, CXeMbl U TaOJIHIIbL;

* pa3pabaThIBaTh MJIAH-KOHCIIEKT TEMBI, UCTIOIb3Ys Pa3HbIE HICTOYHUKH HH(POPMAIINH;

* TOTOBHUTbH YCTHBIE COOOIIEHUS, pedepaThl U MPE3eHTAIIMN Ha 3a/IaHHYI0 TEMY;

* TI0JIb30BaThCS MOMCKOBBIMU cucTeMaMu MHTepHeTa.

JInuHOCTHBIE Pe3yJbTATHI 00yUCHUS:

* IIposiBneHne 4yBCTBa POCCUNCKON TIpa)KIaHCKOW HJAECHTHUYHOCTH, MATPUOTU3MA, JHOOBU U
yBaxkeHus K OTedecTBy, YyBCTBA TOPAOCTH 3a CBOKO Poauny;

* OTBETCTBEHHOE OTHOIIEHHE K y4eOe, TOTOBHOCTh M CIIOCOOHOCTh K CaM000pa30BaHMIo;

* (¢dopMHpOBaHME MOTHBALIMM K OOYUYEHHUIO M MO3HAHHUIO, OCO3HAHHOMY BBIOOpY Oymymiei
npodeccuu;

* CHOCOOHOCTH CTPOUTH MHANBUAYATbHYIO 00pa30BaTENbHYIO TPACKTOPHIO;

* (dopMHpOBaHHE LIETOCTHOTO €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHMUS;

* coOMroIcHHE TTPaBIII TTOBEICHUS B IPUPOJIE;

* yMEHHE PEaIn30BBIBATh TEOPETUUCCKUE TTO3HAHMS HA MPAKTHUKE;

* CHOCOOHOCTH MPU3HABATH COOCTBEHHBIE OMMOKH U UCTIPABIISTH UX;

* yMEHHE apTyMEHTHPOBAHHO U OOOCHOBAHHO OTCTAaWBATh CBOIO TOUKY 3PEHMS;

* KPUTHYHOE OTHOIICHHWE K COOCTBEHHBIM IOCTYIKaM, OCO3HAHHE OTBETCTBEHHOCTH 3a HX
pe3yJIbTaThI;

*  YB@XHUTEIHHOE U T0OPOKENTATETLHOE OTHOIICHHE K IPYTHM JIFOJISIM;

* yMEHHE CIIYIIaTh U CIBIIIATh APYTHX, BECTH JTUCKYCCUIO, OTIEPUPOBATH (haKTaMH.



IHoypouno-temaTn4yeckoe mianuposanme 10 kiacc

Ili1anupyemMble pe3yJibTaTbl 00y4eHUs

No Tema ypoka KoJ- Tun/ Bujasl 1 popMbl
ypoka BO | ¢popMma ypoka j KOHTPOJIA
4acoB OCBOCHHE NPEeIMETHBIX 3HAHUM YV
Beeaenue 1 yac
1 buonorns — Hayka o 1 Ypok yyamuecs: paciiupsitor Hayusbele | Ilo3HaBaTesbHbIE: yMeHue |3amaHue co
JKUBOU IIPUPOLE. dbopMupoBaHu | MPEACTABICHUSA O  NPEAMETE, | CTPYKTYPHPOBATh y4eOHblil  MaTepHal, |cBoOOJAHBIM OTBETOM
OCHOBHBIE MpU3HAKH q 3HAHWMN. 3aue\1’qax n METodax 6I/IOJ'IOFI/II/I, BBIACIIAThP B HEM TIJIaBHOC, pa6OTaTI) C o BBI60py yUYuTeNA
SKHUBOTO " yYPOBHH 3BpI/ICTI/ILIeCKa CBOHCTBax JKHBOI'O I\/’I IICYaTHBIM TCKCTOM, cXeMamu,
OpraHH3aIUH KH3HH oq 6 ecena, OTHOCE/ITeJ'IBHOCTI/I . pasinyumn HJIHIOCTP&HI/IHMH. I[aBaTL OonpeaciIcCHue
60Ta c JKMBOM MW HEKHUBOU IIPUPOABI; ITIOHATHH.
pa Pa3sBUBAIOTCA IIOHATHUA (0] PEFyHﬂTI/IBHBIei YMCHHUE OpraHu3oBaThb
y‘{e6HI/IKOM OHOJIOrHYECKOM CHCTEME n BBITTIOJTHCHHUC 33.):[3HPII>1 YUHUTEIIA 10
CTPYKTYPHBIX YPOBHSAX | MPEATI0KECHHOMY  allOpUTMY,  JEJaTh
OpraHu3allMy >KUBOM MaTepUM; | BBIBOJBI IO pe3yiabTaTaM PaOOThI.
Pa3BUBAIOTCA YMEHHS BBIACIIATH KOMMyHI/IKaTI/IBHbIeI YMEHUE

CYIIIECTBEHHBIE MPU3HAKU KUBOU
NPUPOIBI M OHOJOTHYECKUX
CUCTEeM, OOBSACHATH pPazliuuus U
€IMHCTBO JKHMBOH W HEXKHUBOH
MIPUPOJIBI, YCTAHABINBATH CBS3U
OHMOJIOTHH C IPYTUMH HayKaMu

BOCIIPMHMMATh HWH(OpMAIMIO HA CIyX,
CTPOUTH PEYEBHIC BHICKA3bIBAHUS B YCTHOM
(dopme (OTBeHaTh Ha BOMPOCHI YUYHUTEIs),
paboTars B rpymmax.

Pa3nea 1. Kiterka - equnnua :xusoro (18 u)

Tema 1. XuMu4yeckuii cocTaB KJeTKHU (5 4)




2/1

Heopranuueckue
COCIMHEHUS KIIETKU

Ypok
00111EMETO10JI0
THYECKOH
HaIMpPaBJIEHHOCT
H

yyaliuecs pacidpsaioT Hay4dHbIe
MPEJICTABICHUS O COJEpPKAHUU
SJIEMEHTOB B KIJIETKE U POJIH
OMOJIOrHYECKHU BaKHBIX
SJIEMEHTOB B JKM3HEIECATCIHLHOCTH
OpraHU3MOB; pa3BUBAIOTCS
MOHATUS O CBOMCTBaxX BOABLI U O
poiau BOJIBI U MHUHEPAIBHBIX
cojiei B  KH3HEICATCIHBHOCTH
OpraHU3MOB; y yUaIUXCs
Pa3BUBAIOTCS] YMEHHUS CPAaBHUBATH
XUMHYECKHH COCTaB TEJI KUBOU U
HEXUBOW TPUPOJIBI, OOBSCHATH
B3alMMOCBS3b CBOMCTB BOJBI U €€
poiu B JKU3HEAEATEIbHOCTH
KJIETKU ¥ OpraHusma.

Ilo3naBaTesibHbIE. YMCHUA
CaMOCTOATCIIPHOI'O IIOMCKAa MW BBIACICHUA

HeoOXonuMol  WH(pOpMalWU,  CTPOHUTH
pedyeBoe BBICKa3blBAaHHE B YCTHOM U
MUCbMEHHOH  (¢opMe,  yCTaHaBIUBAaTh
[IPUYUHHO-CJIE/ICTBEHHBIE CBSI3H,

JIOKa3aTeJIbCTB, CMBICIIOBOC UTCHHE Kak
OCMBICIICHUE IICTM YTCHHUS W BBIOOp BHAA
YTCHHS B 3aBUCHMOCTH OT IICIH, aHAIN3 U
CUHTE3, BBIOOP OCHOBAaHHMU W KPUTCPUCB
JUIS CPABHEHUS;

PeryasiTuBHbBIE. yMEHUE ONPEACIATH LETb
PpaboThI, TNIAHUPOBATH ATAIIBI €€
BBITIOJTHEHHS U OLIEHUBATH MOJyYECHHbBIE
pe3yabTaThl. Y MEHUE OPraHU30BaTh
BBIMIOJIHCHHE 3aIaHUN YUHUTENIS; Pa3BUTHE
HaBBIKOB CAMOOILICHKH M CaMOaHajIn3a,
OCO3HAaHHUE YYalllUMHKCS Ka4eCTBAa U YPOBHS
YCBOEHUS 3HaHUW, TPOTHO3UPOBAHUSA
pe3yJIbTaTOB KOHTPOJISI, COCTABICHUE
IUIaHa JajJbHEUIIEN JesITEeILHOCTH
y4aIerocs.

KoMMyHHKATHBHBIE. YMECHUE
BOCIPUHUMATh HHGOPMAITHIO HA CITyX,
paboTaTh B COCTaBe TBOPUYECKHX TPYIIIL.
YMeHue caymaTh U 3aaBaTh BOIPOCHI
YUYUTEIIO U OJJHOKJIACCHUKaM

®poHTaTBHBINA OITPOC




3/2 |Oprannueckue Ypox ydamuecs pacmupsioT HayuHele | Ilo3maBaTenbHble. ymenue pabortath ¢ |DpoHTanbHas Oecena,
COCIUHCHUS KJICTKU: q)OpMI/IpOBaHI/IH npEaAcCTaBJICHUA 00 OPraHu4eCKux | pa3jJIn4YHbIMH HCTOYHHUKAMH I/IH(I)OpMaI_II/II/I, B3aUMOKOHTPOJIb.
YIJIEBO/IBI, JTUITHIBI ¥ TepBUYHOro| COCIMHEHHAX —KaK BEIIECTBAX, | OCYWIECTBIATH CMBICJIOBOE YTEHUE,

3aKpEIUICHHS OCHOBY KOTOPBIX COCTAaBJISIIOT | OTAENATH [JIABHOE OT BTOPOCTEIIEHHOIO,
SHAHMIA. aTOMBI yIJIepoaa, O PEryJSPHBIX | OIpPENeATh KpUTEpHUHA It
Y HEPETYJIAPHBIX OMOJIOTMYCCKUX | XapPaKTCPUCTHKH TPUPOJHBIX OOBEKTOB,
IOJINMEPAXx; y yyaluxcsi | yMEHUE [aBaTh ONIPENCICHUS ITOHATHUSM,
pa3BuBaroTCA MOHATHS 00 | ygarcs  cpaBHWBaTh, aHAJIM3HPOBATH,
yrieBodax W JIMOUOAX Kak | BBIAEHATh  CYILIECTBEHHBIE  IIPHU3HAKU,
Ba)KHEUIINX KOMIIOHEHTAaX | JeJaTh BbIBOJBI.
KJIETKH, 150, CTpoeHUH, | PeryJiTMUBHBIC. YMEHUE ONPEACIATH LIETIh
Kraccu(UKALMM, — CBOHCTBaX M paboTHI, IUIAaHUPOBATH STambl ee
DOTH B O KH3HENICATEIBHOCTH BBIINIOJIHEHHSI U OLIEHWBATH I[IOJIyYEHHBIC
OPTAHH3MOB, pe3yabTaThl. YMCEIHG OpPraHnu30BaTh
BBIMIOJIHEHHE 3aJaHuil yuutens. Passutue
HAaBBIKOB CAaMOOLICHKM W CaMOaHalIu3a,
OCO3HAHHE yYalMMUCS KaueCTBA U YPOBHS
YCBOGHUSI  3HAHUM, MPOTHO3UPOBAHUS
pe3yabTaToOB  KOHTPOIA,  COCTaBIICHUE
IUIaHa NalpHEenImen JNESITEILHOCTH
y4alerocs.
KoMMyHHKATHBHBIE! YMEHHE
BOCHPUHUMATh WHQPOPMAIMI0 HA CIYX,
paboTaTh B COCTaB€ TBOPYECKHX TIPYIIIL.
YMeHue ciuymarb W 33JaBaTh BOIPOCHI
YUYUTEII0 U OJTHOKJIACCHUKAM

4/3 |benku, WX CTPOECHUE U Ypok ydamuecs pacmmupsioT HayuHble | Ilo3HaBaTenabHble. ymeHue paboTaTh ¢ |B3anMOKOHTPOIIb,

(byHKHHH O6IlIeMeTOI[OH0r NpeaACTaBJICHUA O OHOJIOTUYECKUX Pa3IMYHbIMHU HCTOYHUKAMH I/IH(i)OpMaLII/II/I, COCTaBJICHHUE CXEM H
HUecKoil NOJIMMEpax, aMHUHOKHUCIIOTaX KaK | OTAENATh TJIABHOE OT BTOPOCTENEHHOIO. |1aGruiy,
HAIIPABJICHHOCT MOHOMEpax OENKOBBIX MOJEKYJ, | YMeHHe CTPYKTYpUpOBaTh  Y4eOHBIH
- WX CTpOCHHMH, (DYHKIMOHAIBHBIX | MaTepHall, JaBaTh OMPEICICHUS TOHITHUSIM,

rpynmnax, BXOIAIIMX B COCTaB
aMUHOKHCIIOT; Yy  y4YaIIuxcs
pa3BUBAIOTCS TOHSATUS 00
YPOBHSIX OpraHM3aluu OeNKOBOH
MOJIEKYJIBI U XMMUYECKUX CBA3SX,
YYaCTBYIOIIUX B (OPMHUPOBAHHU
€€ CTPYKTYpBL

CaMOCTOSITETBHO KOHCTIEKT
ypoKa B TeTpau.

PeryasiTuBHbBIE. YMEHHE OIPENEIATH LENb
ypOKa U CTaBUTbh 3aa4l HEOOXOANMBIE JIJIsI
€€ JIOCTHKEHHUSL.

KomMyHuKaTHBHBIE: yMEHHE

BOCTIPHHUMATH HHPOPMALHIO Ha CIyX

COCTaBJIATH




5/4 |HykneunoBsle Kucimotel:| 1 |Ypok yJariuecs: pacimpstor Hayynsie | Ilo3HaBaTeJbHbIE: ymenue | B3aniMOKOHTPOJIb,
COCTaB, CTpocHHUeE, dbopmupoBanusi | MPEACTABICHUS O HYKICHMHOBBIX CTPYKTYpUpOBaTh  y4COHBIH  MaTepual, |TepMUHOJIOIHYECKHUI
dyHKIMH M IepBHYHOro| KHCIOTAX KaK HEPETyIIAPHBIX BBICNISITh B HEM TIJaBHOE, paboTarh ¢ JIUKTaHT

3aKpeILICHUS OMOJIOTMYECKUX MOJIUMEPAX, O MeYaTHBIM TEKCTOM, cxemamu,
SHAHMI BHJIaX HYKJIEMHOBBIX KUCIIOT, HX wulrocTpauusiMu.  J[aBath  ompeneseHue
(hYHKITUSAX U JIOKATH3AINUY B TIOHSITUH.
KJIETKE; Y yUalUuXCst PeryasiTuBHbBIE: YMEHUE OPTaHU30BATh
Pa3BUBAOTCS OHATHUSA O BBIITOJIHCHUE 3aJaHUH YUUTENIS 1O
CTPOCHUU HYKJIEUHOBBIX KUCIOT, | IOPEAJOKEHHOMY ajJrOpUTMY, AENIaTh
COCTaBE U CTPOEHUHU BBIBOJIBI 110 pe3yJibTaTaM paboTEHI.
HYKJIEOTHIOB, OCOOEHHOCTSIX KoMMyHHKaTHBHBIE: YMEHHUE
CTPOCHUSA JBYXLIETIOYEUHOMN BOCHPHUHUMATh HMHPOPMALMIO Ha CIyX,
mosnexyinsl JJHK. CTPOUTH PEUEBBIE BHICKA3bIBAHUS B YCTHOMU
¢opme (oTBeyaTh Ha BOIPOCHI YUHTENS),
paboTaTh B rpyImax.

6/5 |ATD u apyrue| 1 [Vpok yyaiuecs: paciupsoT HayuHbsle | Io3HaBaTe/bHbIE: ymenne |CaMOKOHTPOJIb,
OpraHnyeckue (I)OpMI/IpOBaHI/IH MpeaACTaBJICHUSA O MHOFOO6paSI/II/I CTPYKTYPHUPOBATH y‘le6HLIfI MaTte€pual, pa6OTa C TEKCTOM
COEIMHEHNS KIICTKH M IepBHYHOro| OPTaHMHECKHX COCMHEHHUN | BBIJENATH B HEM [JIaBHOE, paboTaTh C yueOHIKa

3aKperUIeHUs KJIETKH (o rOpMOHAaX, | MEYATHBIM TEKCTOM, cxemamu,
AHAHMIA. depoMoHax, BUTaMHHaxX) M ux | WUHOCTPALAMH. JaBaTp omnpeneneHue
TTOHSITHH.
ponu B npoleccax
. PeryassTuBHBIE. yMEHHE OpPraHHU30BaTh
KU3HEIEATCITbHOCTH; y .
BEITIOJIHGHWE  3aJJaHUid  YUYUTENs 110
YVYAIUXCSl pa3BUBACTCS ITIOHSTHE
NPEAJI0KEHHOM AT OPUTM enaTb
00 AT® kak yHHUBEpCATHPHOM pel y PHIMY, =
BBIBOJIBI 110 pe3yJibTaTaM paboTEHI.
AKKyMYJISITOpe SHEPTrUuu B
KoMMyHHKATHBHBIE! yMeHHue
KJIETKaXx.
BOCIPUHUMATh HMH(POPMALIMIO Ha CIyX,
CTPOUTDH PEUEBbIC BHICKA3BIBAHUS B YCTHOMU
¢dopmMe (oTBeyaThb Ha BOIPOCHI YUHUTES),
pabotars B rpymmax.

Tema 2. CTpykTypa 1 pyHKIUH KJIEeTKH (4 1)




7/1 |Kmetka — 3jeMeHTapHas Ypox yJamuecs: pacumpsror HaydHele | [TosHaBaTesbHbIE: 1aBaTh omnpezeneHus |B3anMoOKOHTPOIIb,
€IUHULA YKUBOT'O OTKPBITHA npEaAcCTaBJICHUA 00 HUCTOpHHU | TCPMUHAM; AaAHAIU3HUPOBATHL COACPKAHUC TepMI/IHOJIOI‘I/I‘-IeCKI/Iﬁ
HOBOTO 3HaHMsi | M3YUYCHMs KIICTKH, COBPEMEHHBIX | JEMOHCTPAlMOHHBIX MATEPHAJOB; YMEIOT |jygragT
MOJIOKEHUAX KIETOUYHOH TEOPHH; | BOCIPOU3BOAUTH HH(OPMALIUIO TIO HaMATH
y yJaluxcs pa3BUBAETCS | JaBaTb ONPEICICHUE TOHATUSAM, CTPOUTH
TIOHATHUE 0 KIICTKE KaK | pedeBble BBICKA3BIBAHMS, YCTaHABIUBATh
JJIEMEHTAPHOM CTPYKTYPHO- | IPUYMHHO-CJIEACTBEHHBIC CBSI3U.
(yHKuHOHATBHON CIMHHULE | PeryJsTHBHbIE. YMEHHE CaMOCTOSATEIBHO
JKUBOTO. oOHapyxuBaTh U (GopMUpOBaTH y4eOHYIO
mpobieMy, ONpeAeisiTh UeNd U 3aJa4yd
y4eOHOU NeATENbHOCTH; yMEeHHe paboTarh
110 TUIaHY, CBEPSTh CBOU ACUCTBUSI C LIEJIBIO
M, TpH HEOOXOTUMOCTH, HCIPABIATH
OITMOKYU CAMOCTOSITENEHO.
KoMMyHHKaTHBHBIE: yMEHUE
CaMOCTOSITETIbHO OPTaHM30BBIBATH YUEeOHOE
B3aUMOJICHCTBIE NpH paboTe B TpYIIIE.
YMeTh OOBEKTHBHO OIIEHHUBaTh padoTy
YJICHOB I'PYIIIBL.
8/2 |luromnaszma Ypok y4alyecs pacluupsoT HayYHbIe ITo3naBaTenbHbBIE! ymeHue | B3aiMOKOHTpPOJIB,
(I)OpMI/IpOBaHI/I}I OpeaACTaBJICHUA O HUTOIIa3MCE, eé CTPYKTYPUPOBATH y‘Ie6HLII71 Marepuall, |coCcTaBJICHUE CXEM U
M IepBHYHOro | CTPYKTYPHBIX SJEMEHTax;y BBUICISITE B HEM [JIaBHOE, PAbOTaTh C |1aGui.
3aKpeILICHUS YYAIIUXCSl PA3BUBAIOTCS IOHATHUS | MEYaTHBIM TEKCTOM, cxemamu,
SHAHMI 0 HEMEMOPaHHBIX OPraHOUIAX HIUTIOCTPALIAMH. [aBate omnpeneneHue
LUTOILIAa3Mbl, KJIIETOUHBIX MOHSITUH.
BKJIIOUEHUSIX; YyYalluecs PerynssTuBHbIE: yMEHHE OpPraHU30BaTh
OBJIAJIEBAIOT YMEHUSIMU BBIIOJIHEHUE  3aJlaHUd  y4yuTelsd 10
MPOBOJUTE U OOBSCHSTH IIPEIOKEHHOMY  QITOpPUTMy,  JI€JIaTh
Pe3yIIbTaThl OMOJIOTHYECKUX BBIBOJIBI 110 pe3yJIbTaTaM paboTEHI.
3KCIIEPUMEHTOB. KoMMyHuKaTHBHbBIE: YMEHHE

BOCIIPHHAMATh WH(POPMAIMIO Ha CIyX,
CTPOUTH pPeueBbIC BBHICKA3bIBAHHUS B YCTHOM
¢dopme (0TBe4aTh Ha BONPOCHI YUHTEIs),
paboTaTh B rpynmnax.




9/3 |MembOpannbie opranouabl| 1 |Ypok yyanueca pacuupstor HaydHbie | Ilo3HaBaTesibHBIE! yyamuecs: | B3auMOKOHTPOIIb,
KJIETKH 00IIeMeTO10JI0T | TPEACTaBIICHHUS] 00 | COBEpIICHCTBYIOT  YMEHHE  OOBSACHATH |COCTABJICHHE CXEM U
MYECKOM 9H/IOTIIA3MAaTUIECKON CeTH, | B3aUMOCBS3b MEMOPAHHBIX ~OPraHOMAOB |TaG iy,
HarpasieHHocT | KOMIUIEKce lonbmxu, | kKneTkd, npuéMbl paboOThl ¢ y4eOHUKOM n
" JU30COMax, BaKyoOIlsiX, | APYTUMU HMCTOYHUKAMU OHOIOTHYECKON
MUTOXOHIIPUSAX M IJIACTUAAX, UX | MH(GOpMALWHU, YMEHHs aHaIu3UpOBaThb M
CTPOGHUM W  BBINOJHACMBIX | OLICHUBATH nHPOPMAIHIO,
(hyHKIMAX; ydalecs pa3BUBaOT | MPeoOpa3oBhIBaTh HHPOPMAIMIO U3 OJHOM
YMEHUS pacmno3HaBath | (GOPMBI B APYTYIO.
OpTraHOUBI KIETKM Ha cxeMax U | PeryiasiTuBHbBIE: yMEHHE CaMOCTOSITEIBHO
3JICKTPOHHBIX oOHapyxuBaTh U (HOpPMUPOBATH yUEOHYIO
Mukpodororpadusx, cpaBHHBaTh | MpobOIeMy, ONpPEAENATh IeNd W 3aJadu
MUTOXOHIPUM W  IUIACTUABI, | Y4eOHOH AeATeNbHOCTH;, YMeHHE paboTaTh
yCTaHaBJIUBATb B3aNMOCBI3b I10 T1aHy, CBEPATHL CBOU ILCI\/'ICTBI/ISI C ICJIBIO
CTPOCHHS " GbyHKIMA | 1, TpU  HEOOXOOMMOCTH, HWCIIPABIATH
MeMOpPaHHBIX OpPTaHOWIOB | OIMIMOKH CaMOCTOSITETHHO.
KIICTKH. KomMyHuKaTHBHBIE: yMEHHE
CaMOCTOSITETTFHO OPTraHN30BBIBATH YIeOHOE
B3aWIMOZICMCTBAE TPH pPadoTe B TPYIIIE;
yMeTh OOBEKTUBHO OIICHUBATh pPadoTy
YJICHOB I'PYIIIBL.
10/4 (Ampo. Ilpokapuotsr u| 1 |KomOuHHMpoBaH | yyamuecs pacmmpsiorT Hayusble | [losHapaTenbHble. ymeHue paboTath ¢ |[IpoMexyTOUHBIN
3YKapUOThI HBII YPOK. IPE/CTABICHUS. O  sApe, ero | pasIMYHBIMU HCTOYHHKAMU HUH(DOPMALMH, |KOHTPOJAbL MO TEME
CTPOCHUHN u poiin B OTACIIATH TIJIaBHOC OT BTOPOCTCIICHHOIO, «CprKTypa u
JKU3HEACATENIbHOCTH KIIETKH, O | YMEHHUE CTpYKTYypHPOBAThH y4eOHbIH DYHKIHH KICTKI»
CTPYKTYPHBIX KOMITOHEHTaX | MaTepHall, JaBaTh OMPEIeICHUs MTOHITHSIM,
spa: SIepHON 000JI04Ke, | CaMOCTOATENIFHO  COCTABISTh ~ KOHCIIEKT
SIPBIIIKE,  XPOMOCOMaX, WX | YpOKa B TETPa/IH.
CTPOCHHH, 0COOCHHOCTAX | PeryifiTUBHBIE. YMEHUE ONPEACIAThH LENb
YIaKOBKHU JHK P | ypOKa M CTaBUTh 3aJ1a4l HEOOXOIUMBIE IS
(dhopmupoBaHUM XpOMOCOM; | €€ TOCTIHIKEHHSL.
yuamuecst pas3BuBaloT yMmeHus | KoMMyHUKaTHBHbIE: yMEHHE
CpaBHUBATh MPOKAPHOTHYECKHUE | BOCIIPHHUMATh HH(OPMAIHIO Ha CIyX
u OYKApUOTHUYCCKHUE KJICTKH,
pas3iInyHbIC BU/bI
9YKapHUOTHYECKHX KJIETOK,
YCTaHaBIIUBATh B3aMMOCBSI3b
CTPOEHHUS u dhyaKIHiA

KOMITOHCHTOB dApa.

Tema 3. ObecnieueHue KiaeToK IHeprueii (3 u)




11/1

OOMEH BEIIECTB

YpoK OTKpBITHS
HOBOT'O 3HaHUS

yYaliuecs pacuiupsioT HayIHbIe
npecTaBiIeHus 0 POTOCHHTE3E U
XEMOCHHTE3€ KaK criocobax
aBTOTPO(HOrO MUTAHUS; Y
yYaIuxcs Pa3BUBAIOTCS TTOHSTHUS
0 MeTaboH3Me, peaKIsIxX
ACCHMUIIAIINHN U TUCCUMUIISAIIAHN U
WX B3aUMOCBSI3H, O TUTIAX OOMEeHa
BEIIECTB 1 KIacCU(UKAITIH
OpPTaHU3MOB IO CITOCO0Y MTUTAHUS;
y4aliuecs pa3BUBalOT yMEHHE
0OBSACHSTH B3aUMOCBSI3b
MJIACTUYECKOTO U SHEPrEeTUUECKOTO
oOMeHa.

ITo3naBaTejbHBIE. [1aBaTh ONPEICICHUS
TEpMHHAM; aHAIN3UPOBATH COJCPIKAHNE
JEMOHCTPALIMOHHBIX MaTepUallOB; YMEIOT
BOCTIPOM3BOINTH HH(OPMALIMIO TIO AMSITH,
J1aBaTh ONpEJNeNCHNe IOHATHAM, CTPOHTH
peueBbie  BBICKA3bIBaHMS, YCTaHABIMBATH
MPUYHHHO-CIICICTBEHHBIE CBSI3H.

PeryasiTHBHBIE. yMEHHE CaMOCTOSTEIBHO
oOHapyXuBaTh W (HOPMHUPOBATH yUEOHYIO
mpobieMy, ONpeAeisTh UeNd W 3aJadyd
y4eOHOU NEeATENbHOCTH;, yMEeHHEe paboTarh
TI0 TUTaHy, CBEPSTH CBOM JICUCTBHUS C LIENBIO

U, TpH HEOOXOIUMOCTH, HCIPABIATH
OILIMOKU CaMOCTOSITENIBHO.
KoMMyHUKATHBHBIE: yMEHHUE

CaMOCTOSITEIIEHO OPraHM30BBIBATH yueOHOE
B3aUMOJICHCTBHE NpH paboTe B TpyIIIIe.
YMeTh OOBEKTHBHO OIIEHHBATh padoTy
YJICHOB T'PYIITIHIL.

CaMOKOHTpPOJIb,
pabota ¢ TEKCTOM
y4eOHHKa




12/2 |®orocunTes. Ypox yyamueca pacuupstor HayuHbie | Ilo3HaBaTenbHbIE! ymenust | TectoBas pabora,
HpeoGpagOBaHHe DHEPruu OGH.ICMGTOI[OHOF npeacTaBJICHUA O OMOJIOTHIECKUX | CAMOCTOSTEIIEHOTO TIOMCKA W BBIICICHUS 3alI0JIHEHUE Ta6HI/IHBI
CBeTa B SHEPTHIO MYECKOM akkymymsatopax sHeprun (AT®, | HeoOxoaUMOM UHPOPMALUH, | Jrarp
XUMHYECKUX CBA3EH nanpasiennoct | AAAP), CTPOCHHH | YCTAHABINBATE — MPUIMHHO-CICACTBCHHBIC | o rocunTesan

- XJIOPOIUIACTOB WM WX POJTH B | CBA3M, TIOCTPOCHHS JIOTMYECKOM Ienu
nporecce ¢doTocuHTE3A; y | paccykaeHu#, J0Ka3aTelabCTB, CMBICIOBOE
yyaluxcs pa3BUBAIOTCS TIOHSATHSA | YTEHHE KaK OCMBICICHHE LIeTH YTCHUS U
o (dazax dorocuHTe3a, wX | BEIOOpP BUIA YTCHUS B 3aBUCHUMOCTH OT
YYaCTHHKAX u mporeccax, | IeiH.

MPOUCXOJSIIMX B CBETOBYI0 H | PeryiasiTuBHBIE. yMEHUE ONPENENAThH LENb
TeMHOBYI0  (a3pl;  ydamiuecs | paOoThl, IJIAaHUPOBATH ITaIThbI ee
COBEPIICHCTBYIOT YMCHHUE | BBHINIOJHECHUS W OIICHWUBATh TIOJYYCHHBIC
peuaTtb 3JICMCHTApPHBIC PE3YJIbTaThI; YMCHHUE OpraHu3oBaThb
OMOJIOTHYECKUE 3a]auu. BBIIIOJIHEHUE 3alaHui yuutens. Passutue
HABBIKOB CaMOOIICHKM U CaMoOaHaju3a,
OCO3HAHHUE yYAIIUMHCS KAauecTBa U YPOBHS
YCBOGHHUSI  3HAHUM,  IPOTHO3UPOBAHUS
pe3ynbTaTOB  KOHTPOJS,  COCTaBJICHUE
IJIaHa JanbHenmen JIEATEIbHOCTH
y4alerocs.
KoMMyHHKATHBHBIE! yYMEHHE
BOCIIPUHAMATh HMH(MOPMALMIO HA CIyX,
paboraTh B COCTaBe TBOPUYECKHX TIPYIIIL
YMeHue ciaymiaTh W 3a/laBaTh BOIIPOCHI
YUUTEIIO ¥ OJTHOKJIACCHUKAM

13/3 |buonoruueckoe KoMOuHHMpoBaH | yuyammecs pacmupsror | Ilo3HaBaTeJbHBIE! ymeHue |CocTaBieHHE
OKHCJIEHUE U 00eCTIeUeHNE HBIT YpOK.| MPCACTaBICHHS O | CIpyKTypHpOBaTh  y4eOHbIi  MaTepHall, |TaGuuIbl
KJIETOK 3HeereI‘/’I ypOK' 6I/IOJ'IOFI/I‘ICCKOM OKHUCJICHUN BBIACIIATH B HEM TIJIaBHOC, pa6OTaTB C «CpaBHI/ITeJ'ILHa}I

MPaKTHKYM OPraHMHYeCKHX BEIECTB W PONH | MEYaTHbIM TEKCTOM, CXEMAMH, |y anakTepHCTHKA
Kuciaopora B HEM, DdTamax | WwumOcTpanmsaMu. [laBaTe  ompezesieHue peaximii
SHEPreTHYeCKOoro  OoOMeHa; Yy | MOHATHIA.
yUaIuxcs pasBuBarTca | PeryasTuBHbIe. yMEHHUE OPraHHU30BaTh IHCPICTHHCCKOTO
moHATHsI 00  a’po0HOM W | BBIIOJIHEHHE  3aJaHUM  y4uuTesls 10 obmeHa adpodHEIX H
aHa’POOHOM OKMCJIEHUHM; | HPEIOKEHHOMY  alrOpUTMY,  JeJaTh aHadPOOHBIX
ydarmecs COBEPILCHCTBYIOT | BBIBOJIBI IO pe3yJibTaTaM paboThI. OpraHu3MOB».
YMEHHUST XapakTepu3oBaTh 3Tanbl | KOMMyHHKATHBHBIE: yMEHHE
DHEPTETHYECKOTO oOMeHa, | BoclipHHUMATh WH(OpMAIMI0O Ha CIyX,

OOBSICHITH B3anMOCBA3b CTPOUTH PCYCBLIC BbICKA3bIBAHUSA B YCTHOI\/'I
CTPOCHUS ~ MUTOXOHApUH W | popme (OTBEHaTh Ha BOIPOCHl YUHUTEINS),

BBIMOJIHSIEMBIX UMH (YHKLHI.

pabotats B rpymnmnax.




Tema 4. HacsiencTBeHHast nHgopManus U peaiau3anus ee B kierke (6 1)

14/1 |T'eHeTrnueckas 1 [Ypok yyamuecs pacmupsrorT HaydHble | IlosHaBaTenbHbIe. naBarth onpeneneHus |[IpoMexyTouHbI
HH(bOpMaL[PISI. YIIBOGHI/IG OTKpBITI/IH npeacTaBJICHUA O reHeTH4eCcKOoM TCPMUHAM; AHAJIU3UPOBATH COACPIKAHUC KOHTpOHB 1o TEME
JTHK HOBOTO 3Hanmst | HHPOpMamuu, reHe, TeHOMe; Yy | AEMOHCTPALMOHHBIX MAaTEPUANOB; YMEWT | OGecreucHie

YYAIIHXCsS Pa3sBHBACTCS IOHSTHE | BOCIPOU3BOAMTH HHYOPMALHIO MO MAMSTH, |1 rarok SHeprueii»
o permukaiun JHK; yuamuecs | naBaTte ompeneneHue MOHATHUSAM, CTPOUTH
COBEpIIIEHCTBYIOT YMEHHS | peueBbI€ BBICKA3bIBAHUS, YCTaHAaBJIHBATh
COCTaBJATh CXEMYy peIUIMKANY | TPUIAHHO-CIIE/ICTBEHHBIE CBI3U
monekyn JHK, mnons3oBaTecs | PeryiasiTHBHBIE. YMEHHE CAMOCTOSITEIBHO
OMOJIOTHUECKOW TEepMHHOJOTHEH | 0OHapy>KMBaTb W (OPMUPOBATH yUEOHYIO
Y CUMBOJIKOM. npoOieMy, ONpeAenaTh Held W 3aJa4yu
y4eOHOU NeATENpHOCTH;, YMEHHE paboTarh
10 TIJIaHy, CBEPATH CBOM JIEHCTBHS C LIEIIBIO
M, TpH HEOOXOIUMOCTH, HCIPABIATH
OIIMOKYU CAMOCTOSITENIEHO.
KoMMyHUKAaTHBHbBIE! yMeHHe
CaMOCTOSITETIbHO OPTaHM30BHIBATH YUEOHOE
B3aWMOJIeiicTBHe TIpu paboTe B TPYMIIE;
yMeTh OOBEKTHBHO OIICHWBAaTh padoTy
YJIEHOB TPYIIIBL

15/2 |Cunte3z PHK mo MaTpHile 1 Ypok y yYaluxcs pazBuBatorcs | Ilo3HaBaTebHbIE: yMEHUS crpouth |B3aumomnpoBepka B

I[HK T'eHeTHYeCKUN KO (bOpMI/IpOBaHI/IH MOHATUS 00 HH(bOpMaLIPIOHHOI?I peyeBoe BBICKA3bIBAHME B YCTHOM U rpynnax, OIlCHKA
M TEepPBUYHOTO PHK, o rtpanckpunumu u e€ | mucbMeHHOH  (opMme,  yCTaHaBIMBATh paGoTHI TPy
3aKpeIUIeHUS MEXaHHU3Me, OTepOHe, | MPUYHUHHO-CIIEACTBEHHBIE CBSI3H,

S — MIPOMOTOpPE, TEHETHYECKOM KOJE | IOKA3aTeNbCTB, CMBICIOBOE UTEHHE Kak
W €ero CBOWCTBaX; ydallvecs | OCMBICICHHME II€JM YTEHUS W BHIOOp BHAA
COBEpIICHCTBYIOT YMEHHA | YTEHHUsS B 3aBHCHMOCTH OT II€NH, aHaJU3 U
OTIPEETISATh HYKJICOTHIHYIO | CHHTE3.
nocnenoBatenbHOCTh U-PHK 1o | PerynsiTuBHBIE! yMEHUE ONPEENsTh 1IENb
W3BECTHOMY (parmenty | paboThI, IUTAaHUPOBATH 3Tarbl ee
mostekynsl JIHK, nmpu mnomommu | BBIMOJHEHWS W OLEHUBATh IOJIyYEHHBIE
TaOJMMLBl TEHETHYEeCKOr0 KOAa | pe3yibTaThl; yMEHUE OpraHHU30BaTh
OTpEeAENATh  AMUHOKHCIOTHYIO | BBITIOJTHEHHE 3aaHIH YUHTEIS,
[IOCIIEZIOBATENIEHOCTh  OENIKOBBIX | COCTaBIIEHUE IJ1aHa JabHENIIIeH
MOJIEKYJI, 3allM(pPOBaHHYIO B | JESITEIBHOCTH YYallerocs.
MOJIEKYJIax HyKi1enHOBBIX | KoMMyHMKaTHBHbIE! yMeHue
KHCIIOT; ydJamiecs | BOCIPUHUMATh HWH(POPMALUMIO Ha CIyX,
COBEpPIIEHCTBYIOT yMeHHe | paboTaTe B COCTaBe TBOPUYECKUX TIPYIHIL
pemarth JJIeMEHTapHble | YMEHHEe CclymaTh M 3a7aBaTh BOIPOCHI

OHoJOrMyYecKue 3agadu.

YUUTECIIO U OJHOKJIACCHUKaM




16/3

Buocuures Oenkos

KomOunnpoBan
HBIN YPOK

ydaliuxcs pa3BUBAIOTCA IMOHATUA

0 TPAHCIISLNH, JTanax
OuocuHTe3a Oenka; ywaluecs
COBEPIIICHCTBYIOT YMEHHUSI
OOBSICHATh CYIHOCTh peaKiui
MaTPUYHOTO CUHTE3a,
YCTaHaBIIUBATh B3aMMOCBSI3b
crpoenuss T-PHK u e€ ponu B
Trporiecce cOopku
MOJTUTTETITHIHON eTH Ha
pubocowme; y4anmecs
COBEPIICHCTBYIOT YMEHHE
MOJIb30BaThCSl  OMOJIOTMYECCKOM

TEPMUHOJIOTUEH U CUMBOJIUKOM.

ITo3naBaTe/bHBIE: [1aBaTh ONPEICICHUS
TEpMHHAM; aHAIN3UPOBATH COJCPIKAHNE
JEMOHCTPALMOHHBIX MaTepUallOB; YMEIOT
BOCTIPOM3BOJIUTH WH(POPMAIUIO 110 MTAMSTH
J1aBaTh ONpEJNeNCHNe IOHATHAM, CTPOHTH
peueBbie BBICKA3BIBAHUS, YCTaHABIMBATH
MIPUYUHHO-CIICICTBEHHBIE CBS3H.

PeryasiTuBHBIE: YMEHHE CaMOCTOSITEIBHO
oOHapyxuBaTh U (GopMUpOBaTH y4eOHYIO
mpobieMy, ONpeAeisiTh UeNd U 3aJa4yd
y4eOHOU NeATENbHOCTH; yMEeHHe paboTarh
10 TUTaHY, CBEPSITh CBOM JICHCTBUS C LIENbBIO

M, TpH HEOOXOTUMOCTH, HCIPABIATH
OIIMOKH CAaMOCTOSITEILHO.
KoMMyHUKATHBHbBIE: yMEHHUE

CaMOCTOSITETIbHO OPTaHM30BBIBATH YUEeOHOE
B3aUMOJICHCTBIE NpH paboTe B TpYIIIE.
YMeTh OOBEKTHBHO OIIEHHUBaTh padoTy
YJICHOB I'PYIIIBL.

CamocrosTenbHas
pabota — wu3yuYeHHUE
OHOJIOTMYECKHX
TEPMHHOB,
3aII0IHEHNE TAOJIHIIBI
«IDTansl CHHTE3a
OeJIKa B KJIETKE)»
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Perynsius paboTbl reHOB

KombuHMpoBaHH
bIVi YPOK

ydamiecss pacHIMpsioT HaydHBIC
TIpEACTABICHUS 00 0COOEHHOCTSIX
perynsiquu  paboThl TEHOB B
J9YKAPHOTHYECKHX  KJIETKaX, O
peryisitopubix yyactkax JIHK u
(dakTopax  TpPaHCKpHUILHUH;, Y
yyaliuxcsi pa3BUBaeTCS MOHSITHE
0 perymsinud paboTBl TEHOB Y
OakTepuii B 3aBHCHMOCTH OT

cyOcTpara, MTOTIABIIIETO B
KJIETKY; yJarecs
COBEPIICHCTBYIOT YMEHHS
OOBSICHATH pONIb CcyOcTpara B
perynsiuuu  pabOTBl TEHOB Y
OaxTepui, 000CHOBBIBATH
HE00XOIUMOCTb Oonee
CIIOKHOTO MEXaHH3Ma PETyJISIHH
paboOTBl TEHOB Yy  9JYKapuor,
OOBSACHATH pOJNb TOPMOHOB U
(akTOpOB  TpPaHCKPHUILIMK B
perymsiiuu  pabOThI TEHOB B
KJIeTKax IYKapUOTHIECKUX

OpTraHU3MOB.

ITo3naBaTtejbHBIe. yMeHHE pPabOTaTh C
pa3nUYHBIMM HCTOYHMKaMU HH(opMmanuy,
OTJIENATh TJABHOE OT BTOPOCTENEHHOIO;
yMEHUE CTPYKTYpUpOBaTh  Y4eOHBIH
MaTepHal, 1aBaTh ONPEAEICHUS IOHITHSM,
CaMOCTOSITETIBHO ~ COCTaBISATh  KOHCIIEKT
ypoKa B TETpau.
PeryasiTuBHbBIE. yMEHHE ONPEAETSATH LIETb
ypOKa U CTaBUTh 3aJa4u HEOOXOAUMBIE [T
€€ IOCTHKEHHUSL.
KoMMmyHMKaTHBHBIE!
BOCIIPHHUMATH UH(POPMAIIHIO Ha CITYX

yMEHHue

CaMOKOHTpPOJIb,
rpymmoBas pabora




18/5 | Bupycel — Heknerounsie| 1 |Ypok yyanueca pacuupstor HaydHbie | Ilo3HaBaTesibHBIE! yyamuecs |DpoHTanapHas Oecena,
q)oprI JKU3HU MeToaoJoruyec | NPCACTaBICHHA W Pa3BUMBAIOT | COBCPUICHCTBYIOT  YMCHMC pa6OTLI C |caMocTodaTelIbHAa
KO MOHATHSI O BHpycaX, ¢arax, | yaeOHUKOM ¥ JPYTUMH HMCTOYHUKAMHU paGora, pabora c
HaIpaBiIeHHOCT | BUPHOHAX, Karcuaax, | OMONOrn4ecko WHQOpPMAIUH, yMEHHs TepMUHAMHU
" npOBHpYCax, peTpoBupycax, | aHATH3UPOBATH " OUCHUBATD | oo
o0OpaTHOH TPaHCKPUTIIHY; | WH(POPMALHIO, npeoOpa3oBbIBATH
ydaniyecs COBEPLICHCTBYIOT | WHPOPMALUIO U3 OTHON (OPMBI B APYTYIO.
yMeHHUS OOBSICHATh MeXaHn3M | PeryjsiTuBHbIe: yMEHHE CaMOCTOSITEIHHO
BOCIPOM3BOJICTBA BHPYCOB U | OOHapyXWBaTh W (OPMHUPOBATH YUEOHYIO
00OCHOBBIBATh 3HAUYEHHE BUPYCOB | MpoOJeMy, ONpeAeisTh Held W 3aJadyd
B IIPUPOJIE M TS YEIOBEKa. y4eOHOU NEeATeNbHOCTH; yMeHue paboTarh
TI0 TIIAHY, CBEPSITh CBOM JCHCTBUS C IIEIBI0
M, TpH HEOOXOTUMOCTH, HCIPABIATH
OIKMOKN CAMOCTOSATEINBHO.
KoMMyHUKAaTHBHbBIE: yMeHHe
CaMOCTOSITETTHHO OPTraHN30BBIBATH yIeOHOE
B3aMMOJICHCTBUE TIPU PadOTE B TPYIIIE;
yMETb OOBEKTUBHO OLIEHHBATH paldOTy
YJIEHOB I'PYIIIBL.
19/6 | Tennas w xiuerounass| 1 |[Ypok yyaniueca pacuupsitor HayuyHble | Ilo3HaBaTesibHBIE! ymenue |CamMoCcTosATeIbHAA
WHXKEHEPHUS 00IeMeTON0JIOr | IIPE/CTABICHAsS. O ICHHOW M | CTPYKTYpUpOBaTh  y4eOHbIH  MaTepual, paboTa, cocTaBieHHE
MYEeCKOM KJIETOYHOH  MHKEHEPMH  Kak | BBIIENATh B HEM IJaBHOE, DPabOTaTh C |cxem
HarpasieHHoCT | COBPEMEHHBIX HaIpaBIeHHUSIX | IMEYaTHBIM TEKCTOM, CXeMaMH,
- OMOTEXHOJIOTUH, WX 3aJadax H HILTIOCTPALMAMH. [aBatp ompeneneHue
NOCTHKEHUAX; Yy  YYal[uXCs | TOHSTHMA.
COBEPIICHCTBYIOTCS ymeHust | PeryasiTuBHble: yMEHHE OpPTraHHM30BaTh
O6OCHOBBIBaTB POJIb FeHHOM U BBIIIOJTHCHUC 3aI[aHI/Iﬁ YUUTEIIA 10
KJIETOYHOM WH)XXEHEPUHU B | IPEMJIOKEHHOMY  aQJIrOpUTMy,  JejaTh
MEIUIIMHE W TPOMBIIIICHHOCTH, | BBIBOBI IO pe3ybTaTaM pabOTHI.
MoJIb30BaThCsl  Ouosnorndeckor | KoMMyHHKAaTHBHBIE: yMeHHe
TEPMUHOJIOTHEH U CUMBOIMKOM. BOCIIPHHAMATh WH(POPMAIMIO Ha CIyX,
CTPOMTH PEUEBbIE BBICKa3bIBAHUS B YCTHOM
¢dopme (0TBe4aTh Ha BONPOCHI YUHTEIs),
paboTaTh B rpynmnax.

Pa3nen I1. PasmHoxeHnue U pa3BuTHe opranu3mos (7 4)

Tema 5. PazMHo:keHHe Opranu3MoB (4 u)




20/1 |Becrioioe ®  TOJIOBOE KombuHupoBaHH | y  ydamuxcs pasBuBatorcs | Ilo3HaBaTesIbHBIE. 1aBaTh onpeaeneHus |TeMaTHUeCKHl
pa3sMHOXKEHUE bIl YPOK IIOHATHSA (0] Oecmorom TEPMHUHAM; AaHAJIU3UPOBATE COACPKAHHUEC KOHTpPOJIb I10 P%ﬂeﬂy
Pa3sMHOXKCHHH, KIOHAX, [OJNOBOM | IEMOHCTDAlMOHHBIX MaTePHAloB; YMCIOT |1 KjeTka — eqMHHIA
Pa3MHOKEHUH, COMATHYCCKUX | BOCHPOM3BOAUTH HH(MPOPMALMIO [0 MAMSITH, |gepnoro
KJIETKaX,  [apTeHOIeHe3e; Yy | JaBaTb ONPEAEICHUE MOHATHAM, CTPOUTh
yuamumxcs COBEpILEHCTBYETCS | peUeBble BBICKA3bIBAHHS, YyCTAHABIUBATDH
yMeHHE OOBSICHATH | IPUYUHHO-CJICICTBEHHBIE CBSI3H.
OMOJIOTMYECKUI CMBICH TOJIOBOTO | PeryasiTuBHbIE. yMEHHE CAaMOCTOSITENBHO
n Oecrmonoro  pa3MHOXEHHs, | OOHapyXuBaTh W (OPMHUPOBATH YUEOHYIO
pasnuyusg  MEXKAY ~ TOJIOBBIM | MpoOJieMy, ONpeleNsiTh Ledd H 3aJadd
Pa3sMHOKEHHEM U TIOJIOBBIM | y4eOHOH IesTENbHOCTH; yMEHHE padoTarh
IIPOLIECCOM. IO IJIaHy, CBEPSATh CBOM JEHCTBUS C LIEIBIO
M, TpH HEOOXOIUMOCTH, HCIPABIATH
OIMOKN CAMOCTOSATENBHO.
KomMyHukaTuBHbIE: yMEHHe
CaMOCTOSITETIbHO OPTaHN30BBIBATH YUEOHOE
B3aMMOJIECTBUE MpU paboTe B TPYMIIE;
yMeTh OOBEKTHBHO OIICHHWBAaTh padoTy
YJICHOB TPYIIIBL.
21/2 | Jenenwne xiaeTku. Murtos Ypok y yJaluxcs pasBuBaroTcs | IlosHaBaTeibHbIe. 1aBaTh onpeneneHus CaMOKOHTPOJIb,
OTKPBITHUSA HOHATHS O (asax KICTOYHOrO | TCPMUHAM; AHAIM3UPOBATH COACPKAHHC |paGoTa €  TEKCTOM
HOBOIO 3HaHms | UMKIa, MHTO3¢ M ero (asax, | IeMOHCTPALMOHHBIX MAaTEPHANOB; YMEKOT yaeGHIKa
mporeccax, MPOUCXOIAIIMX B | BOCHPOM3BOAUTH MH(OPMALIUIO MO MAMSITH,
KJIETKe BO BpeMs HHTep¢dasbl W | JaBaTb ONpPEAEICHUE MOHSATHAM, CTPOUTH
Pa3IMYHbIX (1)213 MHUTO3a, PCUYCBLIC BBLICKAa3bIBAHUA, YCTaHaBJIMWBATb
6I/IOJ'IOFI/I‘ICCKOM 3HAa4YCHUHU IIPUYIUHHO-CJICACTBCHHBIC CBA3U.
MHTO33; y yuamuxcs | PeryasiTuBHbIe. yMEHHE CaMOCTOSITEIBHO
COBEPIICHCTBYIOTCS yMeHUs | oOHapyxuBaTh M (HopMUpOBaTH y4eOHYIO
XapaKTepU30BaTh  M3MEHCHHS, npoOieMy, ONpenenaTh Held W 3aJa4yu

MPOUCXO/AIINE C TCHETHYECKUM
MaTepHajJoM KJIETKH BO BpeMs
uHTepaspl W pazauyHbX (a3
Meiio3a, OOBSACHATH NPUYMHBI
00pa3oBaHMsl T€HETHYECKH
HJCHTHYHBIX KIIETOK B
pe3ynbTaTe MUTO3a.

yueOHOU NeATeNbHOCTH; YMEeHUEe padoTaTh
IO IJIaHy, CBEPSATH CBOM JIEHCTBUS C LENBIO

A, Tph HEOOXOIUMOCTH, HCIPABIATH
OIMMOKH CaAMOCTOSITEIIBHO.
KoMMyHHKaTHBHbBIE: YMEHHUE

CaMOCTOSITETIFHO OPTraHN30BHIBATh yaeOHOE
B3aMMOJICICTBUE TIpH paboTe B TPYIIIE;
yMeTh OOBEKTHBHO OLEHMBAaTh padoTy
YWIEHOB IPYIIIBL.




22/3 |Meiio3 1 |VYpoxk
OTKPBITHS

HOBOI'O 3HAHUA

y yUaImxcs pPa3BUBAIOTCS
MOHATHS O JUINIOWJHBIX |
ralIONAHBIX KJIETKaX, MeHo3e,

TOMOJIOTUYHBIX
nepekpécre XpOMOCOM;
ydamuecs COBEPLIEHCTBYIOT
YMEHHUS CpaBHHUBaTb MHTO3 U
MeHo03, OOBACHATh W3MEHEHHS,
MPOUCXOASIINE C TEHETUYECKUM
MaTepUaJioM B XOJAE Pa3IMYHBIX

XpomMocomax,

a3  mefio3a,  TONB30BATHCS
OMOJIOrHYECKOM CHMBOJINKOH,
peniathb 3JIEMEHTapHbBIC

OMOJIOTUYECKHE 3aaUM.

Ilo3naBaTenbHbIE: yMEHUE
CTPYKTypUpOBaTh y4eOHbIII MaTepual,
BBIIENATE B HEM TJlaBHOE, paboTaTth C
MeYaTHBIM TEKCTOM, CXeMaMH,
wunocTpanysMu.  JlaBate  ompezencHue
TIOHSATUH.

PeryasiTuBHbIE: yMEHHE OPraHU30BaTh
BBIMIOJIHCHUE  3aJaHUil  yduTens 1O
[IPEUIOKEHHOMY ~ aJlOpUTMY,  J€JaTh
BBIBOJIBI 110 pe3yJIbTaTaM PaOOTHI.
KomMyHukaTuBHbIE: yMEHUE
BOCIIPUHMMATh HMH(MOPMALMIO Ha CIyX,
CTPOUTH PEYEBHIC BHICKA3bIBAHHS B YCTHOM
¢dopme (OTBeuaTh Ha BOMPOCHI YUHTEIs),
paboTaTh B TpymIax.

Konmpons  3nanuii.

«KoHcTpyKTOp».

3anoaHeHne
TaOJIALBI
«XapaKTepUCTHKA
MHTO3a U Meio3ay»

23/4 | Ob6pazoBaHKe MOJOBBIX 1 |Ypok
KJIETOK. (bopmupoBaHUs
OmogoTBOpeHue U TIEPBUYHOTO
3aKpeIUICHUs
3HaHUI

y  ydaummxcs pa3BUBAIOTCA
MOHATHA O CTPOECHUU TIOJOBBIX

KJIETOK, MEXaHU3Max
criepMaroreHe3a W OBOrcHe3a,
OIJIOZIOTBOPCHU U u ero
OHOJIOTHYECKOM 3HAYEHHH,
y4arniuecs COBEPIIICHCTBYIOT
YMEHUSI CPaBHUBATh MPOIECCHI
CIepMaToreHe3a U  OBOICHE3a,
OOBSICHSITH B3aHMOCBSI3b
CTpOCHUS W (YHKIHA TaMmerT,
[I0JIb30BAaThCS  OHMOJIOIMYECKOM
CUMBOJIMKOM, pelartsb
JJIEMEHTApHBIE  OUOJIOTHYECKHE
3aIauH.

IMo3naBaTeabHBbIE: YMEHUE
CTPYKTYpUpOBaTh y4eOHBI MaTepual,
BBIACIIITH B HEM TIJIaBHOC, pa6OTaTI) C

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

PeryasaTuBHbIC: yMEHHE OpPraHu30BaTh
BBIIIOJIHEHHE  3aJaHUM  y4yuTensa 1o
MPEUIOKEHHOMY  aJrOpUTMYy,  JI€JlaTh
BBIBO/IBI 10 pe3yJibTaTaM paboThI.
KoMMyHHKATHBHBIE: yMEHUe

BOCIIPUHMMATh HWH(OpMAIMIO Ha CIyX,
CTPOUTH PEYEBbIC BHICKA3bIBAHHS B YCTHOM
(dopme (OTBeHaTH Ha BOMPOCHI YUYHUTEIs),
paboTarth B rpymiax.

NupuBunyansHas
pabora, pabota
MaJibIX Tpynmnax

B

Tema 6. UnauBuayaibHoe pa3BUTHE OPraHU3MOB (3 4)
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3apoIbIIEBOE pPa3BUTHE
OpraHu3MoOB

Ypok
OTKPBITHUA
HOBOTO 3HAHUS

y YYanuxcs pa3BHUBAIOTCA
TOHSTHS 00 OHTOI'CHE3E,
HaYaIbHBIX CTTHSIX
SMOPHOHAIBHOTO  Pa3BUTHS, O
3apOIbIIIEBhIX JIUCTKAX u
rporecce OpraHOreHe3a,;
y4anyecs COBEPIICHCTBYIOT
YMEHUS  CpaBHUBATh  CTaJuU
SMOPHOHATILHOTO pa3BUTHSA
Mexay coboil u  OOBICHATH
MPOLIECCHI, IPOUCXOMIAIIME Ha
KOKIOW CTaaud, II0Jh30BATHCS
OHOJIOTHYECKOM CHMBOJIMKO,
peniathb dIIEMEHTapHBIE

OMOJIOTHYECKHE 3aa4uH.

IMo3HaBaTeabHbIE. YMEHHE HAXOJIUThH
HY)KHY!0O HWHGMOpMAIUIO, HCIOIb30BaTh
pa3IUYHbIC WUCTOYHHUKHU TIOJTyYEHUS
rH(pOPMAIUY, MPEJCTABIIATE HHPOPMAIIHIO
B BHJEC CXEM, TaOIWIl W KOHCIICKTOB,
AHAIM3HUPYIOT, CpaBHHBAIOT,
KJIACCU(UIMPYIOT U O0OOIIAIOT TMOHSTHUS;
JIAFOT OIIPEJICIICHUE TMOHATUSIM Ha OCHOBE
M3yYEHHOTO HAa pa3IMYHBIX IpeIMeTax
y4e0HOro MaTepuaia.

PeryasiTuBHbIE: CaMOCTOSITEITHHO
MOCTaBHUTH 1e]Tb PAOOTHI, COCTABUTD TUIAH U
MOCJICIOBATEIbHOCTh JICHCTBUM, CIMYUTH

PE3YIbTAaThL u BHECTHU HCO6XOI[I/IMLIC
JOTIOJIHEHUS, OLICHUTH CTETICHb
YCHEHNIHOCTH  CBOEM  MHAMBHUAYaJIbHOU
00pa30BaTeIbHON ACITEIBHOCTH.

KomMMyHuKaTHBHBIE. OTCTaBaTh CBOIO
TOYKY 3pEHHS MNPHUBOAUTH AaPTyMEHTHI,
IMOATBCPIKAAThH ux nmpuMepamu, C

JIOCTOMHCTBOM TPHU3HABATh CBOU OLITUOKH H
KOPPEKTUPOBATh 3HaHMUS,
B3aMMOOILIEHUBATh JPYT Jpyra.

[TpoMeKyTOUHBII
KOHTPOJIb IO
«Pa3zMHOXeHHE
OpraHU3MOB»

TEMC




25/2

Huddepennmpoka
KIICTOK.
[TocTamOproHaBEHOE
pa3BuTHE

KomOunnposa
HHBIN
Ypok-
MIPAKTUKYM

YPOK.

yJaluecs: pacuIupsioT HaydHbIe
NPEACTaBICHUSI O MEXaHU3Me
TuQPEepeHIMPOBKH  KIETOK B
Ipolecce pa3BUTHUS OpraHu3Ma U
MEXaHNU3Max OIpPEeAEICHHs I10JIa;
y  ydammxcsi ~ pa3BUBAIOTCA
MOHATHSI O MOCTAMOPHUOHATBHOM
Pa3BUTHH OPTaHU3MOB, IIPSIMOM U
HETIPSIMOM  TOCTAMOPHOHATTBHOM

pa3BUTUHU ’KUBOTHBIX,
0COOEHHOCTAX

MOCTAMOPHOHANBHOTO  Pa3BUTHUS
pacTeHuit; y yYamuxcst

pa3BUBAIOTCS YMEHUS CPaBHUBATh
npsMOe ¥ HENpsIMOE pa3BHTHE
KHBOTHBIX, OOBSCHATH
MexaHu3Mbl  auhdepeHIMPOBKU
KJIETOK B TIPOLECCe Pa3BHUTHSA
OpraHusMa.

Ilo3HaBaTeJIbHbBIE: YMEHHS
CaMOCTOSITETTFHOTO TIOWCKAa W BBIJIEICHUS
HE00X0UMON HH(OpPMAIINU, MPUMCHCHHS
METOJIOB  HMH(OPMAIMOHHOTO  TIOWCKA,
MOJIETTUPOBAHMUS, CTPYKTYpPHUPOBaTh
3HAHUS, OCYIICCTBISATh BHIOOp HamOosee
3((HEeKTUBHBIX CHOCOOOB pEIICHHS 33Jad,
pedraekcuro  CmocoOOB  HW  YCIIOBHit
JeHCTBHSI, KOHTPOIb M OIIEHKY IpoIiecca
PE3YJIBTATOB JICATSILHOCTH.
PerynsiTUBHBIE. yMEHHS OCYIIECTBISTH
IJTAaHUPOBAHUE, MIPOTHO3UPOBAHUE,
KOHTpPOJIb B (opMe CIUYEHHS Ccrocoba
JICUCTBUS U €r0 pe3yjbTara C 3aJaHHbIM
ATAJIOHOM, KOPPEKTHPOBaTh W OICHUBATH
CBOH 3HAHUS H JIeHCTBHA,
pETIaMeHTHPOBATh CBOIO JEATEIbHOCTb.
KoMMyHukaTHBHBIE. YMEHHS CIyIIaTh U
BCTymatb B JHAJOr, Yy4YacTBOBAaTb B
KOJUIGKTUBHOM  OOCYXJEHHH TpoOiieMm,
IIJIaHUPOBAHUC yqe6H0ro COTpyAHHUYECTBa
C yudMTeNeM ¥  CBEpPCTHUKaMH, C
JIOCTATOYHO  MOJHOTOM ©  TOYHOCTHIO
BbIpaXaTb CBOW MBICJIM B COOTBETCTBHUU C
3a/layaMi W yCIOBHSIMH KOMMYHHKAIIHH;
BIIaJICHUE MOHOJIOTHYECKOM u
JManornyeckoi popMamu peun

Konmpons  3uanuii.
«KoHcTpyKTOp».
Yyamumcs
IIpeIaraTcs
KapTOUYKU c
HU300paKeHHEM
cTagui
SMOPHOHAIEHOTO
Pa3BUTHUSA KUBOTHBIX
U KapTOUKH C HX
HA3BAHUSIMH.




26/3 |PasButue
OpraHmsma

B3pOCJIOTO

Ypok
pednexcun

ydamiecss pacHIMpsioT HaydHBIC
MIPEeCTaBICHNsI 00 UMMYHHUTETE,

BaKI[MHAIW; y yUaIuxcs
pa3BUBAIOTCS MTOHATHS o
rOMEOCTa3e, CaMOpEeTyIISIHH,

BIIUSTHUM BHEIIHUX YCIOBHI Ha
pa3BUTHE OPTraHU3MOB, YPOBHSIX
MIPHUCIIOCOOJICEHUSI OPTaHU3MOB K

N3MEHSIOIUMCS YCIIOBHUSIM;
ydaiuecs COBEpIIEHCTBYIOT
YMEHHUs OOBSICHATD poJIb

CaMOpEryJISAIid ¥ HMMYHHTETA
JUIA TIOJIEPXKAHHWS TOMeOoCTasa,
000CHOBBIBATH 3HaYECHUE
BakIMHAIIUK, POJb CTBOJOBBIX
KJIETOK JUIS POCTa W Pa3sBUTHS

OpFaHI/BMOB, I10JIb30BATHCA
OMOJIOrnYECKOM CHMBOJINKOH,
peraTh JJIEMEHTapHBIC

OMOJIOTUYECKUE 3aaUM.

Ilo3HaBaTeJIbHBIE: yMEHHe
CTPYKTYypUpOBaTh Y4EeOHBIH MaTepuall,
BBICNISITh B HEM TIJaBHOE, paboTarh ¢

HeYaTHBIM TEKCTOM, cXeMaMu,
WmocTpanusiMd.  J[aBaTe  omnpeneneHue
MOHSTHUH.

PeryasaTuBHbBIEC: yMEHUE OpPraHU30BaTh
BBIIIOJIHEGHHE ~ 33JaHUM  y4duTens 1o
NPEIJIOKEHHOMY  aJITOPUTMY, JenaTh
BBIBOJIBI 110 pe3yJibTaTaM paboTEHI.
KoMMyHHKaTHBHBIE: YMEHHUE

BOCIIPMHMMATh HMHQPOPMAIMIO Ha CIyX,
CTPOUTH pPEUEBbIC BHICKA3bIBAHHS B YCTHOM
¢dopme (0TBe4aTh Ha BONPOCHI YUHTEIs),
paboTaTh B TpymIax.

TemaTuaeckuit
KOHTPOJIb
Pazneny
PasmHoxenne
pa3BUTHE
OpraHu3MOB

1o

Pa3nen I11. OcHOBBI TeHEeTHKH M ceJieKIuu (8 1)

Tema 7. OCHOBHBbIE 3AKOHOMEPHOCTH SIBJICHHH HACJEICTBEHHOCTH (5 1)




27/1 |MonorubpuaHoe Kom6unupoBa |y yUaIUXCS passuBatoTcs | Ilo3HaBaTelbHBIC. yMeHHe HaxoauTh |JI/p Nes "
CKpEILIMBaHUE. HepBBIﬁ u HHBIN YpOK. | TOHATHS O THOPHIIOIOTHIECKOM HYXHYIO nH(pOpMAITHIO, HCIOJIB30BaTh |CoCTABICHUE
BTOpOH 3aKOHBI MeHzerst VYpok- METO/IE, JIOMHHaHTHBIX U | pa3Iu4HbIC WUCTOYHHUKHU MOMYYEHHS |[1pocTefiimX CcXeM

IPaKTHKYM PEIECCUBHBIX Mpu3HaKax, | MH(QOPMAIUH, MPEICTABIATH HHPOPMAIIHIO ckperyBanus”
aJIeIsx, FOMO3UIOTHBIX W | B BHAE CXeM, TaOJuI] U KOHCIICKTOB;
TeTePO3UTOTHBIX OpraHu3Max, | aHAIU3HPYIOT, CPAaBHHMBAIOT, |[Thopenka  yuuTeneM
3aKOHE €IUHO00pa3usi TMOPUAOB | KIACCU(DUIUPYIOT U 000OMIAIOT TOHSATHS;

A P PHL uuapy H > |BbITIONIHEHUS JIP
[IEPBOrO IOKOJICHHWS M 3aKOHE | Jal0T ONpeAeCHHE IOHATHSIM Ha OCHOBE
pacIIeIICHHS, y4amuecsl | U3y4eHHOTO0 Ha Pa3NMYHBIX IpeaMerax
COBEPIIICHCTBYIOT yMeHHs | y4eOHOro mMarepuaa.
OOBSACHATH npu4rHbl | PeryasiTuBHbIE: CaMOCTOSITEIbHO
€AMHOO00Pa3Hsi THOPUAOB TIEPBOTO | ITOCTABUTH LETh PaOOTHI, COCTABUTH TIAH U
MOKOJICHUS W PacUIeIUIEeHUs B | HOCIEIOBATEIBHOCTh JACHCTBUM, CIMYUTH
IIOTOMCTBC FI/I6pI/II[OB, PE3YIbTAaThL u BHECTHU HCO6XOI[I/IMLIC
10JIb30BAThCS TCHETHYECKOH | JOIOIHCHHMS, OILICHUTh CTCICHD
TEPMUHOJIOTHE U CUMBOJIMKOM, | YCHEIIHOCTH  CBOECH  HMHIUBHUIYaJIbHOU
COCTaBJISITh 3JIeMEHTapHbIe | 00pa30BaTEIbHOMN CATEIBHOCTH.
CXeMBl CKPEIMBAHWA,  PelaTh KoMMyHUKATHBHBIE. OTCTaBaTh CBOKO
TOYKY 3pCHHS TNPHUBOIUTH AapPTyMEHTHI,
3JIEMEHTAPHBIC FCHETUYECKHUE
sazaum IIOATBEPKIATh 150, NIpUMeEpaMHy, c
’ JIOCTOMHCTBOM TPHU3HABATh CBOU OLITUOKH H
KOPPEKTHPOBATh 3HAHUA,
B3aMMOOLIEHUBATh APYT Apyra.

28/2 |T'enoTumn u GeHOTHIL. KomOunupoBan | y y4aIIuXxcs passuBatorcs | Ilo3HaBaTeabHBbIE: ymenue | Kowmponv 3Hauuii:
BzaumoneiicTBre reHOB. HBIN ypOK.| HOHATHSA O IEHOTHUIIC, HEINOIHOM | CTPYKTYypHpPOBATH Y4eOHBI ~ Marepual, | cocTaBIEHHE CXEMBI
AHaIH3UPYIOLLIEe Ypok- JIOMUHHPOBAHHH, BBIICNATh B HEM TJIaBHOE, paboTaTth C MOHOTHOPHIHOTO
CerH_[I/IBaHI/IeM HpaKTHKyM AHAJIM3UPYIOIIEM CKpPCUHIMBAHWU, IIe4YaTHbIM TCKCTOM, cXeMamu, CerH_[I/IBaHI/IH;

yyarmecs COBEPIICHCTBYIOT | WIIIOCTpanusaMu. JlaBaTh ompejaeneHue 3AKOH
YMEHUS OMpeIeNATh TUI | TOHSATHH.

. ] ennHooOpa3us
B3aMMOJICHCTBUS reHoB | PeryiassiTuBHBIE: yMeHHUE OpraHU30BaTh

o ruOpu0oB  MEPBOTrO

(JIOMI/IHI/IpOBaHI/Ie, HCIIOJIHOC BBIIIOJIHCHUEC 3a1aHNU YUUTEIIA 110
JIOMHHUPOBaHUE, HpEeUIOKEHHOMY — anroputMy,  Aenatp | TOKOJICHHSA,  3aKOH
KOJIOMUHHUPOBAHHUE), BBIBOJIBI 110 Pe3yJibTaTaM paboThlI. PacICIVICHNA.
10JIb30BAThCS reHerndyeckori | KoMMyHHKaTHBHBIE: yYMEHHE
TEPMHHOJIOTHEH W CUMBOJUKOH, | BOCIPUHMMATh, HH(POpPMALIMIO Ha CIyX,
peniatb 3JIEMEHTApHBIC | CTPOUTH PEUEBEIC BHICKA3bIBAHUS B YCTHOM

TCHCTUYCCKHEC 3aJa4H.

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




29/3 | Aurubpuanoe Ypox y yyaluxcs paszBuBarotTcs | IlosnaBarenbHble. naBath onpenenenus [JI/p Ne6 " Pemenue
CKpCIIMBAaHHUC. TpeTI/II;'I q)OpMI/IpOBaHI/ISI TIOHATHUS 0 I[I/IFI/I6pI/I,Z[HOM TCPMHHAM, aHAJIU3UPOBATH COIACPKAHUC 3JIEMEHTAPHBIX
3aKoH Menens M IepBHYHOro| CKPEIIMBAHMY, 3aKOHE | ICMOHCTPALMOHHBIX MATEPHANOB; YMEIOT |regeTHuecKHUX 3a1ad."

3aKpeILICHUS HE3aBUCUMOTO pacIleIUIeHus; | BOCIIPOU3BOANTE UH(OPMAITUIO IO MTAMSTH,
SHAHM yJanuecs COBEPIICHCTBYIOT | JaBaTh OIpPENEICHHE TMOHSITHSIM, CTPOUTH
yMEHUS OOBSICHATH | PEUEBHIC BBHICKA3BIBAHUS, YCTAHABJIMBATH
3aKOHOMEPHOCTH HACJEIOBaHUS | MPUUYUHHO-CIICICTBEHHEIE CBSI3H.
MIPU3HAKOB Ha ocHOBe | PerynfiTUBHBIE! YMEHHE CaMOCTOSTENHEHO
COBPEMEHHBIX IPENCTaBICHUH O | OOHapyKuBaTh U (OPMHUPOBATH YUEOHYIO
MEXAHM3MaX HACIEACTBEHHOCTH, | MPOOIEMY, ONpeneiiTh LEIM M 3a[aun
COCTABJIAT CXeMbl CKPELLMBAHHS, y4eOHON NIeATENbHOCTH; yMeHne paboTtath
pewiaTs seMenTapHble | 10 IUIAHY, CBEPATH CBOM ICHCTBHS C UEIBIO
FeHETHUECKHE 3a1adi. U, TpU HEOOXOJUMOCTH, HCIIPABIATH
OIIUOKYU CaAMOCTOSITEIILHO.
KoMMyHUKAaTHBHbBIE! yMeHHe
CaMOCTOSITETTFHO OPTraHN30BBIBATH yIeOHOE
B3aMMOJICCTBHE TIpU paboTe B TPYIIIE;
yMeTh OOBEKTHBHO OIICHWBAaTh padoTy
YJIEHOB TPYIIIIHL

30/4 |CueruienHOE Ypok y y4Yamuxcs pasBuBatorcs | Ilo3HaBaTe/IbHBIE! ymeHus |Pemenue 3amad  Ha

HacJIEAOBAHUE T'€HOB (bOpMI/IpOBaHI/IH IOHATHA O CHOCIICHHHM T'CHOB, CaMOCTOATECIIBHOI'O IIOMCKAa U BBIACICHUA CIICIJIEHHOE C ITOJIOM
M IEPBUYHOTO peKOMOMHAIMM  KaK  MOIIHOM Heo6xoz[mvv[01?1 nH(pOpMAaIUH, BEIOOD HACJIE/JOBAHHIE
3aKperuieHns HCTOYHHKE TeHETUYECKOTO | OCHOBAHUHN M KPUTEPUEB JJIsI CPABHEHUSI.

SHAHM pa3HooOpasus, reHome; | PeryasiTuBHBIE. yMEHUE ONPEACIATH 11ETh
ydarniuecs COBEpPIICHCTBYIOT | paOOTHI, IUTAHUPOBATH STarnbl ee
yMeHHsT OOBSCHATH TPHYMHBI | BBHITIONHEHUS W OLEHUBATh IIOyYCHHBIC
HEXeJIaTeIbHOCTH pe3yabTaThl,  OCO3HAHUE  yYAIUMHUCA
OJIN3KOPOJICTBEHHBIX OpakoB, | KadyecTBa M YpPOBHS YCBOSHHUS 3HAHUH,
COCTaBJISITh CXEMBI CKPEIIMBAHUSA, | IPOTHO3UPOBAHUSA DPE3YJIhTaTOB KOHTPOIIA,
pemarb 3JIEMEHTAPHBIE | COCTABIICHUE IUIaHa JlanbHeuIen

TEHETUIECKUE 3aadH. NESATEITLHOCTH YIaIIeroCs.
KoMMyHHKaTHBHbBIE: yMEHUE

BOCIIPUHAMATh HH(POPMALUIO Ha CHYyX,
paboTaTh B COCTaBe TBOPYECKHX TPYIII.
YMeHue ciymarb W 3aJaBaTh BOIPOCHI
YUUTEIIO ¥ OJHOKJIACCHUKAM




31/5

OTHoOLIEHUS TeH —
IIpu3HaK. BHeAnepHas
HacCJIeICTBEHHOCTb.
B3anmoperictue
TeHOTHIIA U CPeJIbl IPU
(bopMHpOBaHNY TIPU3HAKA.
I'eHeTHUeCKHE OCHOBBI
IIOBE/ICHUS

1 |VYpok
00111EMETO10JI0
THYECKOH
HaIMpPaBJIEHHOCT
u

y  ydammxcs pa3BHUBaOTCA
MOHATHA O  MHOXXECTBEHHOM
NEHCTBUM ~ TEHa,  JICTATbHBIX
reHax, HOBOOOPA30BaHUSIX
MpU3HaKa, BHESIZIEPHOM
HaCJIeICTBEHHOCTH;

(hOpMHPYIOTCSl TIPEICTABICHUS O
KaueCTBEHHBIX u
KOJMYECTBEHHBIX MpU3HAKAX,
HOpME  peakuud;  ydalruecs
COBEpPIIICHCTBYIOT yMEHHE
XapaKTepHu30BaTh pasnuYHBIC
THUIIbI B3aPIMOILCI>iCTBPIH T'CHOB,
CpPaBHHMBATh 0COOCHHOCTH

HacCJICAOBaHUA KadYCCTBCHHBIX U
KOJIMYECTBEHHBIX ITPU3HAKOB.

Ilo3naBaTenbHbIE: yMEHUE
CTPYKTypUpOBaTh y4eOHbIII MaTepual,
BBIIENATE B HEM TJlaBHOE, paboTaTth C
MeYaTHBIM TEKCTOM, CXeMaMH,
wunocTpanysMu.  JlaBate  ompezencHue
TIOHSATUH.

PeryasiTuBHbIE: yMEHHE OPraHH30BaTh
BBIMIOJIHCHUE  3aJaHUil  yduTens 1O
[IPEUIOKEHHOMY ~ aJlOpUTMY,  J€JaTh
BBIBOABI O  pe3yilpTaraM  palOTHI
KomMyHukaTuBHbIE: yMEHUE
BOCIIPUHMMATh HMH(MOPMALMIO Ha CIyX,
CTPOUTH PEYEBHIC BHICKA3bIBAHHS B YCTHOM
¢dopme (OTBeuaTh Ha BOMPOCHI YUHTEIs),
paboTaTh B TpymIax.

Komwmponv  3uanuii:
pelieHue 3axad  Ha
HaCJIeJOBaHHE
MIPU3HAKOB,

CHCIIJICHHBIX C ITOJIOM.

Tema 8. 3akoHOMepHOCTH U3MEH

YUBOCTH (2 )

32/1

MoaudukanonHas,

KOMOMHATUBHAA u

MyTallMOHHAA
N3MCHYHNBOCTD

1 Ypok
(dbopMupoBaHUs
U TEPBUYHOTO
3aKpeIICHUS
3HAHUU

y yJaluxcs Pa3BUBAKOTCS
MOHATHA O MOAU(PHUKAIIMOHHON
M3MEHYMBOCTH, KOMOMHATHBHOM

HA3MEHYHUBOCTH, MYyTalMOHHON
W3MEHYMBOCTH, T[E€HOMHBIX W
XPOMOCOMHBIX MyTalusx,
TEHHBIX MyTalusiX;
(hOpMUPYIOTCSl TIPENICTABICHUST O
3aKOHOMEPHOCTSIX ~ MYTarcHesa,

3aKOHE TOMOJIOTHYECKHUX PSIOB
HACJIEICTBEHHON H3MEHYHMBOCTH,
yJamuecs COBEPIIICHCTBYIOT
YMEHHSI  OOBSCHATH IPHYUHBI
BO3HUKHOBEHHUS
MOIUGUKAITMOHHBIX,
KOMOWHATHBHBIX ¥ MYTaITHOHHBIX
H3MEHEHHH, CpaBHUBATh
pa3lIMyHbIE TUIBI U3MEHYUBOCTH.

Ilo3naBaTejabHbIe. YMEHHE HAXOJHUTh
HYXHYIO HMHQOpPMALMIO, HCIOIb30BaTh
pas3uyHbIe UCTOYHUKHI HOJTyYeHHUS
nH(OopManuH, MPEACTABIATE HHPOPMAIIHIO
B BUJC cXeM, TaOJHWIl W KOHCIIEKTOB;
aHAIN3UPYIOT, CPaBHUBAIOT,
KJIIACCU(UIMPYIOT U 00OOIIAIOT TOHSTHS;
JIAl0T OIpeZeIeHNe MOHATHAM Ha OCHOBE
U3yYEHHOTO Ha Pa3JIMYHBIX IpeaMeTax
y4eOHOro Marepuana.

PeryasiTuBHbI€! CaMOCTOSITEIEHO
MIOCTAaBHTh 1€ pAOOTHI, COCTABUTD TUIAH U
MOCJIEIOBATENILHOCTh JCHCTBHUM, CIUYUTDH

pe3ynbTaThl W BHECTH  HEOOXOIMMBIE
JIOTIOTHCHUS, OIICHUTH CTETIeHb
YCIEIIHOCTH  CBOEM  HMHJMBUAYaJIbHOU

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

ApYyT Apyra.

TemaTtuueckuit
KOHTPOJIb [0 TeMaM
«OCHOBHBIE
3aKOHOMEPHOCTH
HaCJIEeICTBEHHOCTH,
«OCHOBHBIE
3aKOHOMEPHOCTH
W3MEHYHUBOCTH




33/2

HacnencrBennas
N3MCHYMBOCTH YCJIIOBCKA

KomOunnposa
HHBIN YPOK

y YUaIuxcs pa3BHUBaOTCA
MOHATHA O METOJaX W3Yy4eHHUs

HACJICICTBEHHOCTH YeJIOBeKa,
HACJICIOBAHUM  TPYII  KPOBH,
pesyc-takropa, HEKOTOPBIX
HACJICJICTBCHHBIX 0one3HIX

YCJIOBCKa M HX HpO(bI/IJ'IaKTI/IKC,

3HAYEHUU TCHETHKH IS
MeANLIUHBI; ydaiuecst
COBEPLICHCTBYIOT yMEHHE
IIPUMEHSTh 3HaHHE
3aKOHOMEPHOCTEMN

HaCJIeICTBEHHOCTU JUTS
00BSICHEHHUS HCXCIIaTCIIBHOCTHU
POICTBEHHBIX OpaKkoB, NPHYUH

BO3HUKHOBCHHUS HACJIEICTBCHHBIX
0oJIe3HEl y YenoBeKa.

ITo3naBarteibHbIE: YMEHHS
CaMOCTOSITEIBHOTO TIOMCKa W BBIACICHHS
HEOOXOIMMON  WHQOpMAIHH, BBIOOD
OCHOBaHUI U KPUTEPHUEB [JIsI CPABHEHUSI.

PeryasiTHBHBIE. YMEHUE ONPEICIATH ETh

pa6OTLI, MJIaHUPOBAThH OTallbl €C
BBIITIOJIHCHUSL W OLCHUBATHL IIOJYUCHHBIC
PE3YJIbTAaTHhI, OCO3HaHHC yJaluMucs

KayecTBa M YPOBHS YCBOCHMS 3HAHH,
MIPOTHO3UPOBAHUA PE3YIbTaTOB KOHTPOJIS,

COCTAaBJICHUE I1aHa IanbHeNImen
JIESITeNIbHOCTH y4alierocs.
KoMMyHHKATHBHBIE! yMEHHe

BOCIIPHHUMATh HWH(POpMAIMIO Ha CIYX,
paboTaTe B cocCTaBe TBOPYECKHX IPYIIIL.
YMeHue ciymars W 3aJaBaThb BOIPOCHI
YUUTEII0 U OJHOKJIACCHUKAM

Kommponv  3nanuii:
npoBepouyHas pabota
o TeMe
«MonaudukanmoHHas,
KOMOHMHATHUBHAs u
MyTalMOHHAs
U3MEHYUBOCTDY.

Tema 9. I'enernka u cesekuus (1 v)

34/1

I'eneTuka u cenexuus

1

Ypok
001LIEMETON0JIO
THYECKOH
HaMpaBJIEHHOCT
31

y y4aIuxcs Pa3BUBAIOTCS
MOHATUSL 00 OJOMAaIHUBAHUH,

LEHTPHI MIPOUCXOXKICHUS
KYJIbTYPHBIX pacTeHui,
HCKYCCTBEHHBIH otbop,
reTeposuc, rudpuan3anus,
HCKYCCTBEHHOM MyTareHese,
KJIOHUPOBAHUH, TpaHCTEHE3E;
yuaruecs COBEPLICHCTBYIOT
YMEHHUSl XapaKTeph30BaTh CYyTb
METOZOB CEeJICKIHMH, OOBSICHSITH
3HAYEHHE TeHETUKHU TUTST
CEJIEKIINHY, OLICHWBATh ATHUYECKUE
ACTIeKTHI KJIOHMPOBAHUA,
HCKYCCTBEHHOTO
OIJIOJIOTBOPEHMS,
HaIPaBJIEHHOIO WU3MEHEHUS
reHoMa.

Ilo3HaBaTeJabHbIE. J1aBaTh ONpEICICHUS
TEpMHHAM; AHAIN3UPOBATH COJCPIKAHHE
JIEMOHCTPALMOHHBIX MaTEPHAJIOB; YMEIOT
BOCITPOU3BOIUTH WH(POPMAIHIO 110 TIAMSITH,
JlaBaTh OINpEJEICHUE TOHITUSIM, CTPOUTH
pedeBble BBICKA3bIBAaHMS, YCTaHABIMBATh
MPUYUHHO-CIIEICTBEHHBIE CBS3H.

PeryasiTUBHBIE. YMECHHE CaMOCTOSITEIBHO
oOHapyXuBaTh U (HOPMHUPOBATH yUEOHYIO
npoOyieMy, ONpenesITh IeIH W 3aJadu
yueOHOI JeATeNbHOCTH; YMEeHne padoTaTh
10 TUTaHY, CBEPATH CBOM JISHCTBUS C MENBIO

U, TpH HEOOXOIUMOCTH, HCIPABIATH
OIITMOKY CaMOCTOSITEIBHO.
KoMMyHHKATHBHBIE! yMeHHe

CaMOCTOSITETIbHO OPTaHU30BBIBATH YUCOHOE
B3aUMOJIeiicTBUE TIpU paboTe B TpYIIIE;
yMeTh OOBEKTHBHO OIICHHBaTh paboTy
YJICHOB TPYIIIIHI.

[IpoBepounas pabora




JaTa npoBeaeHus ypoka

Ne | Tema ypoka
IIo niany ITo pakrty
1 buonorus — Hayka o xkuBoH npupone. OCHOBHBIE IPU3HAKH JKUBOTO U 02.09 — 06.09
YPOBHM OpPraHM3aliH KHU3HHU
2 Heopranuueckue coeTMHEHHS KICTKH 09.09 - 13.09
3 | Opranuueckue COeMHEHNUS KISTKHU: YIICBO/IbI, JIHITUIbI 16.09 —20.09
4 | Benkw, ux cTpoenue u GyHKIMH 23.09 - 27.09
S | HykieHHOBBIE KHCIIOTHI: COCTAB, CTPOCHHE, (DYHKIINH 30.09 - 04.10
6 | AT® u gpyrue opranudeckie COeMHEHNUS KISTKH 07.10-11.10
7 | Knetka — »1eMeHTapHast eIHHHIIA )KHBOTO 14.10 - 18.10
8 I{uTonnazma 21.10-25.10
9 MemOpaHHBIE OPTaHOU Il KICTKH 04.11-08.11
10 | Anpo. TIpokapHOTHI 1 SyKAPHOTHI 11.11-15.11
11 | O6men Bemects 18.11 - 22.11
12 q)OTOSI/IHTeB. [IpeobpazoBanre sHEPTUM CBETA B YHEPTUIO XUMUUECKHUX 2511 — 29 11
cBszei

13 | Buonoruueckoe okuclieHNe M 06ECIIeUeHHE KIETOK dHeprHeil 02.12-06.12
14 | I'enermueckas undopmanus. Vasoenue JIHK 09.12 -13.12
15 | Cunres PHK no marpune JJHK. TeHetrueckuii kox 16.12 -20.12
16 | BuocunTes Genkos 23.12 - 27.12
17 | Perynsius paGoTsl TeHOB 13.01-17.01
18 | Bupycel — HekseTouHBIE QOPMBI KU3HH 20.01 -24.01
19 | I'ennas n kyeTouHAs MHKEHEPHS 27.01-31.01
20 | Becriosoe 1 MOJIOBOE PA3MHOXKEHHE 03.02 - 07.02
21 | Nlenenne xietku. Muto3 10.02 - 14.02
22 | Meiios 17.02 - 21.02
23 | O6pasoBaHue NONOBBIX KIeTOK. OIIOI0TBOPEHHE 24.02 —28.02
24 | 3apospleBoe pa3BUTHE OPraHH3MOB 02.03 - 06.03
25 | Tuddepennmpoka kinetok. I1ocTIMOPHOHAIEHOE Pa3BUTHE 09.03 -13.03
26 | Pa3BuTHE B3pOCIOTO OpraHU3Ma 16.03 —20.03
27 Mounorubpuanoe ckpeuuBanue. [lepBolil 1 BTopoit 3akoHbl MeHaens 30.03 - 03.04
28 I'enorun u genorun. BzanmoaeiicTBue reHOB. AHANIU3HUPYIOILEE 06.04 — 10.04

CKpEIIMBAaHUEM




29 | Turu6puanoe ckpermpanue. Tpernii 3akoH Menens 13.04 - 17.04

30 | CueruieHHoe HacleJOBAHKE TEHOB 20.04 - 24.04
OTHOLIEHUs TeH — MpU3HAK. BHesiepHas HACIeICTBEHHOCT.

31 | B3auMoeiicTBHE T€HOTHUIIA U CPEIbI IPU (POPMUPOBAHUHM TIPU3HAKA. 27.04 -01.05
[eHeTHUECKHE OCHOBBI ITOBEICHUS

32 | MoxubukanuonHas, KOMOUHATHBHAS U MYTaIl[HOHHAS H3MEHUNBOCTh 04.05 - 08.05

33 | HaciencTBEHHAS M3MEHUHBOCTD YEIOBEKA 11.05-15.05

34 | Tenerrka U ceseKIus 18.05 — 22.05




