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ITosicHuTeIbLHASA 3aNMUCKA

PaGouas nporpamma no 6moJiornu s 10 kiacca
cpeaHero ooumero o6pazoBaHus

Hean u 3agaumn:

B paGoueii mporpamme HaILIM OTPAKEHUE LIETH U 33/1a4H U3Y4YeHUsI OMOJIOTUHN HA YPOBHE
cpeaHero oOmiero oOpa3oBaHMs, W3JIOXKEHHbIE B IOACHUTENbHOM 3anucke kK [IpumepHoit
nporpaMmme 1o 6uosoruu (0a30BbIi YPOBEHB).

Iesbro 6a30BOro Kypca siBjsieTcs:
e (Co3maHue y UIKOJBHUKOB IPEACTABICHHUS O OMOJOIMM KaK O BIIOJIHE CIIOXKHBIIEMCS
KOMILIEKCE HAYyYHBIX AWCIUIUINH, KaXAas W3 KOTOPBIX HE TOJBKO pEelIaeT COOCTBEHHBIE
cneuuduyeckre MnpoodsieMbl, HO BHOCHJIA U BHOCUT BKJIaJ B CO3JlaHHE €IUHOIO HAy4HOI'O
3/1aHUs OMOJIOTUH, CKPEIUIEHHOT'O PSIIOM YCTOSIBILIUXCS IPUHIIUIIOB.
e  O3HaKkOMJICHHE YYalIUXCS C OCHOBAMU OMOJIOTMUECKOW TEPMHUHOJIOTHH, CHCTEMAaTHKHU,
BEAYIIUMHU OMOJIOTMYECKMMHU LIKOJAMHM U TEYEHUSIMH, OOyueHHe CBOOOJHOMY BIIaJICHUIO
«OMOJIOTHYECKUM SI3BIKOMY» U crienu(puke "OMOIOTHYeCKOro MBIIUICHUs", paboTe B HAYYHBIX
OubmuoTekax.
e JleMOHCTpanri0 HEOOXOAUMOCTH OOpAIICHUsI K CMEKHBIM AUCHUIUIMHAM, YTO TTO3BOJIUT
0CO3HATh TECHEWIIHNE CBS3M OMOJOTMU C JIPYTMMH OOJIACTSIMH HAYKH, TOJIYYHTh HABBIKH
MBILIEHHS B TOTPAHUYHBIX 00IACTSAX 3HAHUM.

bazoBoe Owmomormueckoe 00pa3oBaHHE JOJDKHO OOECHEYUTH BBITYCKHHUKAM BBICOKYIO
OMOJOTrMYECKYIO, B TOM YHUCIIE, IKOJIOTUYECKYIO U IPUPOAOOXPAHUTEIBHYIO TPAMOTHOCTb.

3agauu:
® OCBOCHHME 3HaHUH OO0 OCHOBHBIX OHOJOTMUECKHUX TEOpHUAX, HUACSIX M MPHUHIHUIAX,
ABJISIFOLIIUXCSI COCTABHOM YAaCThIO COBPEMEHHON E€CTECTBEHHOHAYyYHOM KapTUHBI MHpPA; O
MeToJaX OWOJIOTMYECKUX HayK (LIMTOJIOTUH, TEHETUKH, CEJEKIUH, OUOTEXHOJIOTHUH,
HKOJIOTHH); O CTPOCHHUH, MHOT000pa3uu M OCOOCHHOCTSX OmocucTteM (KJIeTKa, OpraHu3M,
MOMYJISAUsI, BUJ, OWMOTEOIeH03, Onocdepa); BHIIAIOIMIMXCS OMOJOTMUYECKUX OTKPBITUAX H
COBPEMEHHBIX UCCIIEOBAHUSIX B OMOIOTHUECKON HAyKe;
® OBJIAJICHUE YMEHMSIMHU XapaKTE€pPU30BaTh COBPEMEHHBIC HAyYHBIE OTKPBITUS B OOJACTH
OMOJIOTHH; YCTaHABJIMBATHb CBA3b MEXIY Pa3BUTHEM OHMOJOTHH M COIUATBHO-ITHUECKUMH,
HKOJIOTMYECKUMHU MPOOJIeMaMu YelIOBEYECTBA; CAMOCTOSATEIHHO MPOBOAUTH OHMOIOTUYECKUE
uccienoBanus (HaOMIOAEHHE, WU3MEpPEHUE, HKCIEPUMEHT, MOJAEIUPOBAaHUE) U TPaMOTHO
opOpMIISITh TIOTyYEHHBIE PE3YNbTAThI, AHAIU3UPOBATH W HCIIOJIB30BAaTh OUOIOTHYECKYIO
nH(OpMaINIO; MOIB30BAThCSI OMOJIOTUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;
®  pa3BHUTHE NMO3HABATEIHHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B Ipolecce H3y4eHUs MpoOJeM COBpPEMEHHOM OWOJIOTHYECKOM HayKH; MpPOBEACHUS
HKCIIEPUMEHTAJIbHBIX HCCIEI0OBAaHUM, pEIHIeHUs OHOJOTHYEeCKUX 3ajad, MOJEIUPOBAHUS
OMOJIOTNYECKUX 0OBEKTOB U MPOIIECCOB;
e BOCINUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TIIO3HAHHUS 3aKOHOMEPHOCTEH KUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOMIICHHS K HEH, COOTIOIEHUS STUUECKUX HOPM MPH
MIPOBEJICHNH OMOJIOTUYECKUX UCCIIEeIOBAHU;
®  WCIOJIb30BAaHWE MPUOOPETCHHBIX 3HAHUN M YMEHUHN B MOBCEIHEBHOM KU3HU IS OIICHKH
MOCNIEACTBUM CBOEH NEATENIbHOCTH MO OTHOUIEHHIO K OKpYXaromie cpeze, cOOCTBEHHOMY
3/I0POBBIO; BBIPAOOTKH HABBIKOB IKOJIOTMYECKON KYJIbTYPHI; OOOCHOBAHHS U COONIOACHUS
Mep npodunakTuky 3adoneBanuii 1 BUU-undexun.



HopMaTHBHbIe [OKYMEHTBHI M MeTOAHYecKHe PEeKOMEHAAIMH, Ha OCHOBAHHUU KOTOPBIX
paspaboTana paboyast mporpamma:

e buonorus. PaGoume mporpammbr. 10-11 xmaccel: yued. mocoOue s oOmieoOpa3oBar.
yupexaenuii: 6a3oBbiii ypoBerb / I'M. JIpimmun, O.B. Cabmuna. — M.: IIpocBemienue,
2018

e yuebnoro wiana YOY CIIBI'I «POCT» na 2022-2023 yueOHbIi To1

JlanHast pabouasi mporpaMma cocTaBlieHa Ha ocHoBe @enepanbHOr0 KOMIIOHEHTA
TOCY/IapCTBEHHOTO CTAaHAApTa CPEIHEro oO0mero oOpa3oBaHUs, MPUMEPHON MPOTPaMMBI TIO
ouosmornn K ydeOHuky mias 10-11 xmaccoB oOmeoOpazoBaTtenbHbIX yupexaenuin / .M.
Hemviun, O.B. Cabnuna. — M.: Ilpocsemenne, 2018, TpeGoBaHMII K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB 110 Onojoruu. Ha n3ydenue Kypca OHOIOTHU BBIICICHO 68 4acoB, B TOM YHCIIC B
10 xnacce — 34 yac (1 gac B Hemeno), B 11 kimacce — 34 gac (1 yac B Hezeio).

OCHOBY CTPYKTYpPHPOBaHHUsSI COACp)KaHUS Kypca OHOJOTMM B CTaplied MIKOJe
COCTaBIISIIOT BEIYIIHE CHCTEMOOOPA3yIONUEe HUIACH — OTIHYUTEIbHBIE OCOOCHHOCTH >KHBOU
IPUPOIbI, €€ YPOBHEBAasi OPraHU3aIlisl U SBOJIOIUS, B COOTBETCTBUU C KOTOPBIMHU BBIICICHBI
COJIepKaTeIbHBIC JIMHUHM Kypca: OWOJIOTHS KaK HayKa; METOJbl HAy4yHOTO TO3HAHMS, KJICTKA;
OpraHu3M; BUJI; SKOCUCTEMBI.

CucreMoo0pa3yromye Beaylue WICH: pa3HOYPOBHEBAS OPTaHU3AIUs KU3HHU, IBOJOIINS,
B3aMMOCBSI3b B OHMOJIOTMYECKHX CHCTEMaxX IIO3BOJISIOT OOECIICYUTh IEIOCTHOCTh Y4eOHOTO
npenmeta. [ToHOTa M CHCTEMHOCTh 3HAHUH, H3JIOXKEHHBIX B COJICPKATEIBHBIX JIMHUSX, UX CBS3b
C JpYyruMH 00pa30BaTEIbHBIMH OOJIACTSIMH IO3BOJISIOT YCIEIIHO pellaTh 3ajadd OOIIero
CpemHero o0pa3oBaHHs.

[Tpu M3ydeHun 1aHHOTO Kypca ydariuecs MoIydaroT oOIIrue IPeCTaBICHUs O CTPYKTYpe
OMOJIOTUYECKON HayKH, ¢ HCTOPHH M METOAAaX HCCIICIOBaHUS, HPaBCTBEHHBIX HOPMax U
NPUHIUIIAX OTHOIICHHUS K Tpupoxae. CBeneHus 00 YPOBHSX OpraHH3allMy YKU3HH, JBOJIIOLUU
0000maroTcs, yrayousllOTCS W pacHMpstoTcs. [Ipu  3TOM  YYHUTHIBAIOTCS  BO3pPACTHBIC
0COOEHHOCTH YYalUXCs.

yqeﬁHO-MeTOHI/I‘{eCKHﬁ KOMILIEKT, HCI0JIb3YEeMbIi JIJIs peaJu3alun paﬁoqeﬁ NnporpamMmMal

VueOnuk: bense J.K., Hemmmmn ['M., Ky3nenosa JI.H. u np. / Ilon pen. bensesa J[.K.,
Jemvimuria I'.M. buonorus. 10 kimacc (6a3oBsiii ypoBens) — M.: IIpocsemenue, 2019 (PI'OC)

OCHOBHBIE U JOTIOJHUTENbHBIE MH(OPMAIIMOHHBIE MCTOYHHKH, PEKOMEHIYyEeMble YJalluMCs U
UCTIONIb3YEMbIE YUUTENeM (CaThl, KOMITBIOTEPHBIE TPOTPAMMBI U T.I1.)

1. Koznosa T.A., Kyumenko B.C. buosnorus B Tabnunax 6-11 knaccesl. CnpaBounoe noco6ue. - M.:
Hpodoa, 2002;

2. barye A.C, I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. Bospmioil crnpaBouHuK uis
IIKOJILHUKOB U MOCTYHAIONIMX B By3bl. - M.: JIpoda, 2004;

3. boarosa U.B. CoopHuk 3a1au no O01mel OMoaoruu AJis NoCcTynarumx B By3bl. - M.: «Onuke 21
Bek» «Mup u obpazoBanuey, 2005;

4. Mennukos b.M. buonorusi: popmsl 1 ypoBHU KU3HU: Tocobue ams ydamuxcst / .M. Mennukos. -
2-e m3., mepepad. - M.: IIpocemenue, 2006r.

WHTepHeT — pecypcChl VISl YUUTENs:

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

Cetb TBOpueckux yuutesnend. CooOIecTBo yunreneid Onoaoruu

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

denepanbHbII MHCTUTYT Nenaroruueckuii usmepenuit http://old.fipi.ru/

http://edu.ru/ — denepanbhsbiii mopran — Poccuiickoe o0pa3oBaHue, €IHHOE OKHO JIOCTYIIA
K 00pa30BaTEeILHBIM PeCypcaM.

el oA


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

5. http://festival.1september.ru/ — caiit ®ectuBanp negaroruueckux uaei «OTKPBITHII
YPOK» U3AaTeNbCcKOro goma «IlepBoe CeHTIOPs», OTKPBITHIN MeIarornuecKuit Gopym.
6. http://www.drofa.ru/for-users/teacher/help/pasechnik/

7. CCBUIKA na ypoxu: https://join.skype.com/CxLJ99ScSPoM

MecTo M POJib YYEOHOI'0 KYPCA B YUEOHOM ILJIaHE 00Pa30BaTElbHOI0 VUPeKICHUSA

N3yyenne xypca «OOmas OWONOTHS» OCHOBBIBACTCS HA 3HAHMAX, IOJYYECHHBIX
yqyalmuMucs IMpu HM3YYCHUH OHMOJIOTHYECKUX JUCHUIIJIMH B MJJIaAIIWX KjJIacCaxX, a TaKXeC
NpUOOpPETeHHBIX HA YpOKax XWMHUH, (u3nku, WcCTOpuH, (U3NYECKOW M IKOHOMHYECKOM
reorpadun. Cam penaMeT sSBIsSeTCst 0a30BbIM IS Psa CIICIIUATBHBIX TUCIUTUIIHH.

B 10 xmacce 0000marOTCs 3HAHUS O KIETOYHOM YPOBHE JKHM3HHM, BHJAaX KJIETOK M
HEKJIETOYHBIX (OpPM IKM3HM, paACIIUPSIOTCS TIPEACTABICHUS O CaMOBOCIPOU3BEICHUE
OpPraHU3MOB, T'€HETHYECKHX 3aKOHAX HACIEACTBEHHOCTH M HM3MEHYMBOCTH, O MHOTr0OOpasuu
nopona, COpToB U IITAMMOB OPraHM3MOB, IMOJTYYCHHBLIX YCJIOBCKOM B CCJICKIIUU.

B 11 xmacce 0000marOTCs 3HAHHUS O JKU3HH M YPOBHSX €€ OpraHM3aliM, PacKpbIBAIOT
MHUPOBO33PEHYECKHE BOIIPOCH O MPOUCXOKICHUN M PAa3BUTUH XU3HU Ha 3emJie, 0000maoTes 1
yIIIyONIAIOTCS MOHATHS 00 SBOJIIOIIMOHHOM Pa3BUTUH OPraHU3MOB.

Kypc Ouonoruu Ha cTyneHu cpeaHero (IMOJHOro) oOiiero odOpa3oBaHUsI HAIpaBJIEH Ha
dopMupoBaHHE Yy y4alIMXCs LEIOCTHOW CHCTEMbl 3HAHUH O >KUBOW NPUPOJIE, €€ CHCTEMHOW
OpraHU3aIMHU U 3BOJIIOINH, TIO3TOMY NPOTPaMMa BKIIIOUAET CBEJECHUS 00 001X OMOIOTHYECKUX
3aKOHOMEPHOCTSIX, MPOSBISIIONIMXCS HA pa3HBIX YPOBHSIX OPraHW3allid >KUBOW IPHUPOMBI.
OcHoBy 0TOOpa COIEp)KaHHS COCTAaBIISCT 3HAHUELIEHTPHUYECKHH IOJXO0J, B COOTBETCTBHH C
KOTOPBIM Y4aIlIuecs JOJDKHBI OCBOUTH 3HAHUS M YMEHUSI, COCTABJISIOIIIE JOCTaTOYHYIO 0a3y Juis
npojokeHus obpasoBanusi B BY3e, obecreumBaromue KylbTypy IOBEACHUS B TPUPOAE,
npoBeeHUs U 0POpPMIIEHHS OMOJIOTHYECKUX HCCIEeI0OBaHUH.

HNudopmanus o Ko1nyecTBe yueOHbIX YaCOB

@denepanbHblil 0a3ucHBI y4eOHBIM MUIaH JUIsl 0Opa3oBaTeNbHBIX yupexaeHuil Poccuiickoit
@Oeneparun oTBOIUT 34 Yaca-1 yac B HeEIIO.
KonndecTBo KOHTPOJIBHBIX U Ta0OpaTOPHBIX pabOT OCTAaBIEHO 0€3 N3MEHEHHs B COOTBETCTBUHU C
IIPUMEPHON U ABTOPCKOM IIPOrPAMMOM.

ITporpamma paccunrtana Ha 34 yaca B rof, 1 4ac B Hezenmto (110 yueOHOMY ILIaHY).

1 yeTBepTh — 8 HacoB

2 yeTBepTh — 8 yacoB

3 yetBepTh — 10 yacoB

4 yeTBepTh — 8 YacoB

Il1anupyeMblii YPOBEHb NOATOTOBKH VHYAIMXCH

Yuenuk na oazosom yposne nayuumcsa:

* packpbIBaTh Ha MPUMEPAX POJib OMOJIOTHUH B (POPMHUPOBAHUHM COBPEMEHHON HAyYHOU KapTUHBI
MHUpA U B IPAKTUYECKON JAEATETLHOCTH JTFO/ICH;

* TIIOHUMATH U OIIHNCHIBATH B3aANMMOCBS3b Me>1<)1y C€CTCCTBCHHBIMU U MAaTCMATHUYCCKNMHN HayKaMI/I;

* TIOHMMATh CMBICH, Pa3NIM4aTh U OMHCHIBATH CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAIOIINMHU
OMOJIOTMYECKUMU TTOHSATHUSIMU: KJIETKa, OPTaHU3M, BUI, IKOCUCTEMA, Orocdepa;

* TPOBOAMUTH DKCIEPUMEHTHI TI0 M3YyYEHUIO OMOJIOTHYECKUX OOBEKTOB W SIBICHHH, OOBACHATH
pe3yJbTaThl SKCIIEPUMEHTOB, aHAJTM3UPOBATh UX, (POPMYIHPOBATH BHIBObL;

* (GOopMyIHUpOBaTh TUIMOTE3bl HA OCHOBAHUU MPENJIOKEHHOW OMOIOrHYeckoi MHQpOpMAIUH H
HpeIaraTe BApuaHThl IPOBEPKHU TUIIOTES;



http://festival.1september.ru/
http://www.drofa.ru/for-users/teacher/help/pasechnik/
https://join.skype.com/CxLJ9gScSPoM

CpaBHUBATh OWOJIOTHYECKHE OOBEKTHI MEXIY COOOW IO 3aJaHHBIM KPHUTEpUSAM, JAeaThb
BBIBOJIbI M YMO3aKJIIOUEHUsI HA OCHOBE CPaBHEHHUS;

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

pacrio3HaBaTh KJIETKH (IIPOKAPHOT M IYKAPHOT, PACTEHHH M >KUBOTHBIX) 1O OMNHCAHUIO,
yCTaHaBJIMBATh CBSI3b CTPOEHUS U (PYHKIIUH KOMIIOHEHTOB KIICTKHU;

YCTaHABJIMBATh CBA3b CTPOCHUSA M (DYHKIMHA OCHOBHBIX OMOJIOTHUECKMX MAaKpOMOJEKYIN, HX
pOJIb B IIpoLeccax KJIETOYHOTO METaboIn3Ma;

00OCHOBBIBATh B3aMMOCBSI3b IUIACTHYECKOTO M SHEPTETHYECKOTO 0OMEHOB, IPOUCXOAIINX B
KJIETKaX >KUBBIX OPTaHU3MOB;

pacrio3HaBaTh MOIMYJISAIUIO U OMOJOTHYECKUI BUJ] 10 OCHOBHBIM KPUTEPHSIM;

OINHUCHIBATh (PEHOTHUII MHOTOKJIETOYHBIX PACTEHUH, )KUBOTHBIX U I'PUOOB;

00BSICHATH MHOT000pa3ye OPraHu3MOB, IPUMEHSIS SBOJIIOLIMOHHYIO TEOPHIO;

OOBSICHATh IPUYHMHBI HACJIEACTBEHHBIX 3a00JI€BaHU;

BBISIBIISITh U3MEHUYMBOCTD Y OPTaHU3MOB; CPaBHUBATh HACJEICTBCHHYIO U HEHACIICICTBCHHYIO
U3MEHYUBOCTb;

BBISIBIISITH MOP(OJIOTHUECKUE, (PU3HOIOTUIECKHE, TOBEJCHUECKUE alalTallid OPTraHU3MOB K
cpezie oOuTaHUs U IEHCTBHIO SKOJIOTHYECKUX (PAKTOPOB;

COCTABJIATH CXEMBI TIEPEHOCA BEIIECTB U DHEPTUU B dKOCHCTEME (IIeTTH TUTAHNUA);

IOPUBOAUTH  JIOKAa3aTeIbCTBA  HEOOXOJMMOCTH  COXpaHEHHs  OuopasHooOpazus s
YCTOMUYMBOTO Pa3BUTHUS U OXPaHbI OKPYKAIOLIEH CPEIbI;

OLIEHUBATh JIOCTOBEPHOCTh OHONOrMYeckod uHGPOpMalMK, IOJYy4YEeHHOH U3 pa3HbIX
HCTOYHUKOB,;

IPEICTaBIATh OMOJOIMUYECKYI0 HH(OPMAIIMIO B BUIE TEKCTA, TaOIMLIbI, rpaduKa, AuarpaMmbl
U JIeJIaTh BBIBO/IBI HA OCHOBAHUU TIPEICTABICHHBIX JTAHHBIX;

OLICHUBATh pOJIb JIOCTHM)KEHUH TIE€HETHKH, CEJeKIUH, OHMOTEXHOJIOTMH B IPaKTHUECKOU
NIeATeIbHOCTH YEJI0BEKa,

OOBSICHATh HETaTUBHOE BIMSHUE BEIIECTB (AJIKOT0JIsl, HIKOTHHA, HAPKOTHUECKUX CPEJICTB) Ha
3apOABIIIEBOE Pa3BUTHE YETIOBEKA.

Yuenuk na 6azosom ypogne nonyuum 603.M0HCHOCHb HAYYUMbCA .

JaBaTb HaydyHoe OOBsACHEHHE OuosiormyeckuM  ¢akrtaMm, TMpoieccaMm, SBJICHHSIM,
3aKOHOMEPHOCTSIM, HCHOJb3ysd OHOJOrMYeCKHe TEOpuHu (KJIETOYHYIO, 3BOJIOIMOHHYIO),
yueHue o onocdepe, 3aK0OHbI HACJIECTBEHHOCTH, 3aKOHOMEPHOCTH U3MEHYHBOCTH
XapakTepu3oBaTh COBPEMEHHbIE HANpaBICHUsS B pa3BUTUU OWOJOTHM; ONMCHIBATH UX
BO3MO>KHOE HCII0JIb30BaHUE B MPAKTUYECKON JIEATEIBHOCTH,

CpaBHUBATh CIIOCOOBI JIEIEHUS KIETKU (MUTO3 U Mei03);

pemath 3ajadyud Ha mocTtpoeHue @parmenra BTopod nenu JHK mno mnpeanoxxenHomy
¢parmenty nepsoif, MPHK no yuactky JIHK;

pemath 3ajadyd Ha OINpEAEJeHHE KOJIMYECTBA XPOMOCOM B COMATHYECKHUX U IOJIOBBIX
KJIEeTKaX, a TakkKe B KJIETKax Iepe] HayaJoM JeleHus (Meio3a MM MHUTO3a) U IO €ro
OKOHYAHUH (1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

pemiaTb TEHETHMYECKHE 3aJaud Ha MOHOTHMOPHIHOE CKpPEUIMBAHUE, COCTaBIATH CXEMBI
MOHOTHOPHJHOIO CKpPELMBAaHUS, TPUMEHSS 3aKOHBbl HACIEJACTBEHHOCTH U HCIOIB3YS
OMOJIOTHYECKYI0 TEPMHHOJIOTHIO U CUMBOJIHKY;

yCTaHaBIMBATh THUI HACJEIOBAaHUS M XapakTep NpPOSBICHHS MpU3HaKa MO 33/JaHHON cxeme
POJIOCIOBHON, IPUMEHSSI 3aKOHBI HACIIEACTBEHHOCTH;

OILICHMBATh PE3yJbTaThl B3aMMOJEHCTBHS UeIOBEKa U OKPYKaroIIel Cpelbl, TPOrHO3UPOBATh
BO3MOXXHBIE IIOCJIEJICTBUS JI€ATEIBHOCTH UEJIOBEKAa JJIs CYHUIECTBOBAHMS OTIEIbHBIX
OHOJOrN4YEeCKNX 00BEKTOB U LIETBIX MPUPOIHBIX COOOIIECTB.

JIMYHOCTHBIMH pesyJabTaTaMu O6y‘IeHI/I$I OuoIoruM B cpez[HefI HIKOJIC ABJIAKOTCA:



¢ péam3anugd OTUYCCKHUX YCTAHOBOK II0 OTHOHICHHUIO K OHMOJIOTHYECKUM OTKPBITUSAM,

WCCJICJIOBAHMSIM M UX PE3yJIbTaTaM;

MPU3HAHMS BBICOKOW IEHHOCTHU >KM3HHM BO BCEX €€ MPOSIBICHUSX, 3I0POBbS CBOETO U JIPYTUX
JIIOJICH, pealii3allii YCTAHOBOK 3JI0POBOT0 00pa3a )KH3HHU;

c()OPMUPOBAHHOCTH TIO3HABATEILHBIX MOTHBOB, HAIpPaBICHHBIX HA IMOJIyYCHHE HOBOTO
3HaHHUS B O00JacTH OWOJIOTMM B CBSI3U C OyAymied JIeATSIBHOCTHIO MM OBITOBBIMHU
npo0iieMaMu, CBSI3aHHBIMH C COXPAaHCHHEM COOCTBEHHOTO 370pPOBbS M OIKOJIOTHYECKON
0€3011aCHOCTEIO.

MeTanpeaMeTHBIMH pe3yJibTaTaMH 00yueHUs] OMOJIOTHH B CPEIHEN MIKOJIE SBIISIOTCS:

OBJIaJICHUE COCTABJISIONIMMH HCCIEOBATEIbCKOM M MPOEKTHOM MEATeNbHOCTH, BKIOYAs
YMEHHsI BUAETh MPOOJIEMY, CTaBUTh BOIMPOCHI, BBIIBUTATh THUIIOTE3bI, JaBaTh OINPEACICHUS
MOHSATUSIM, KJIacCU(UIUPOBATh, HAOII0IaTh, MPOBOAUTH SKCIIEPUMEHTHI, J€JIaTh BBIBOIBI U
3aKJTFOUCHUS, CTPYKTYPUPOBATH MaTeprai, O0BICHUTH, I0KA3bIBATh, 3alIUIIATH CBOH HUJIEH;
yMeHHe paboTaTh C pa3HbIMH HCTOYHUKAMU OHOJOTMYecKoil HH(pOpMALMKU: HAXOIUT
OMOJIOrMYECKYl0 HHGOPMAIMI0 B Pa3IMYHBIX HCTOYHHMKAX, AHATU3UPOBATH U OICHUBATH
uH(popMalIrio, TPeoOpa3oBbIBaTh MHPOPMAIUIO U3 OJTHOU (POPMBI B APYTYIO;

CIOCOOHOCTH BBIOUPATH II€JIEBBIC M CMBICIIOBBIE YCTAHOBKU B CBOMX JCMCTBUSAX U MOCTYIIKaX
M0 OTHOIIEHHIO K YKMBOW MIPUPOJIE, 3OPOBBIO0 CBOEMY U OKPYKAIOIIUX.

IIpeaMeTHBIMU pe3yJIbTATAMM 00Y4YEHHUSI OMOJIOTHH B LIKOJIE SBIISIOTCS:

1.

B nosnasamenvhotl (unmennexmyanvhot) cghepe:

XapaKTEepUCTHKA COAEpKaHUSI OMOJOTMYECKUX TEOpUH (KJIETOYHAs, 3BOJIOLMOHHA S TEOPHUS
Y. J[lapBuna); yuenus B.W. Bepnaackoro o Ouocdepe; 3akonoB [I. Mengens,
3aKOHOMEPHOCTE M3MEHYMBOCTH; BKJIa/la BHIAAIOIIMXCS YUEHBIX B pa3BUTHE OMOJIOTHYECKON
HayKH;

BBIJICJIICHUE CYIIECTBEHHBIX NMPU3HAKOB OMOJOTHYECKUX OOBEKTOB (KJIETOK: PACTUTEIBHOW M
JKUBOTHOM, TIOJIOBBIX U COMaTHUYECKUX, TOSACPHBIX U SAEPHBIX; OPraHU3MOB: OJHOKJIETOUHBIX
U MHOTOKJIETOYHBIX; BHJIOB, 3KOCUCTEM, Ouocdepbl) MU mporeccoB (0OMEH BELIECTB U
JHEPIrUH, pPa3MHOXXEHUE, MEIEHUE KIETKH, OIUIOJOTBOPEHHE, IEUCTBUE €CTECTBEHHOI'O
otbopa, 0Opa3zoBaHNE BUIOB, KPYTOBOPOT BEIIECTB);

oO0bsicHEeHHe ponud Ouoiorud B (OPMHUPOBAHUM HAYYHOTO MHUPOBO33PEHUs, BKJIaja
OMOJOrMYECKUX TEOpHid B (OPMUPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUDa; OTPULATEIBHOIO BIMSHMS AJIKOTOJIsl, HUKOTMHA, HAPKOTHYECKHUX BEIECTB HA Pa3BUTHE
3apo/IbIIlla YeIOBeKa; BIMSHUE MYyTareHOB Ha OPraHU3M YeJIOBEKa; SKOJOTUYECKUX (PaKTOpOB
HAa OpraHM3Mbl; IIPUYMH DBOJIOLUM, W3MEHSIEMOCTH BUIOB, HapyIIEHUH pa3BUTHSA
OpraHU3MOB, HACJIEJICTBEHHBIX 3a00JIEBaHUI, MyTaIlUA;

NpUBEJICHNE JI0KA3aTeNbCTB (apryMEeHTalusl) €IUHCTBA KUBOW U HEKUBOM NMPHUPOJIBI, POACTBA
JKUBBIX OPraHU3MOB U OKpYXKarollei cpesibl; HEOOXOJMMOCTH COXPAHEHHUS BUOB

YMEHHE T0JIb30BaThCsl OMOJIOrMUECKON TEPMUHOIOTUEN U CUMBOJIUKOM;

pelIeHHEe »JIIEMEHTapHbIX OHMOJOTMYECKHX 3aJayd; COCTaBJIEHUE DJIEMEHTApHBIX CXEM
CKPEIIMBAHUS U CXEM IIEPEHOCA BEIIECTB M SHEPTHH B YKOCUCTEMAX (LIENH MUTaHUSA);
onucanue ocobeil BUI0B 0 MOP(OIOrHUeCKOMY KPUTEPHIO;

BBISIBJIEHHE N3MEHUYHUBOCTH, IIPUCIIOCOOJIEHUI OPraHU3MOB K Cpezie OOUTaHuUs;

CpaBHEHME OMOJIOTMYECKHUX O0OBEKTOB (XUMUYECKUN COCTAB TEJI )KUBOM U HEKUBOU MPUPOJIBL,
3apOJBINM  4YEJIOBEKAa M JPYTMX  MIIEKONUTAIOIIMX, IPUPOAHBIE DKOCUCTEMBI U
arpo3KoCHUCTEMBI) M (OPMYIUPOBKA BHIBOJOB Ha OCHOBE CPAaBHEHHS.

. B yennocmno-opuenmayuonnoii cghepe:

AHAJIN3 U OLCHKA PAa3JIMYHBIX TUIIOTE3 CYIIHOCTH JXU3HU, ITPOUCXOXKIACHHUA J)KU3HU U YCJIOBCKA,
III00ANBHBIX JKOJIOTUYECKUX MPOOIeM M MyTed WX pelIeHHs], MOCIEACTBHI COOCTBEHHOMN
JIEATEIIbHOCTH B OKPYXAIOIIEH Cpeae;

OIICHKa JTHUYECKMX AaCIeKTOB HEKOTOPBIX HWCCIeIOBAaHUNH B 00JACTH OHMOTEXHOJOTUU
(KJIOHUpPOBaHUE, HCKYCCTBEHHOE OIUIO0TBOPEHNUE);



3.B cghepe mpy0oeotui dessmenbHOCm:

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

4. B chepe puzuueckoul oesmenvHocmu.

* o00ocHOBaHME U COONIOJICHHE Mep NPOPHIAKTUKK BHUPYCHBIX 3a00JIEBaHUM, BpETHBIX
NPUBBIUEK (KypeHHE, alIKOTOJIM3M, HAPKOMAaHUS ) TPABUJI MIOBE/ICHUS B IPUPOTHON Cpe/Ie.

YuyéT 0co0eHHOCTEH VUAIMXCH KJIACCa

Crapmuii mKOJIBHBIA BO3PACT - 3TO BO3pacT (HOpMUPOBaHMSI COOCTBEHHBIX B3IUIA0OB U
OTHOLIEHMH, CTAHOBJEHUE HPABCTBEHHOIO CaMOCO3HaHMsA. brarojmapss onepexaromemy
Pa3BUTHIO HWHTEIJICKTA, TOBBIIMIEHHON HWHTEIEKTYalbHOM aKTHMBHOCTH CTapUICKIACCHUKH
CTaHOBSITCSI TOTOBBIMHM K TIOHMMAHHUIO M OOCYXJIEHUIO MHOTHX IpoOJeM M BOMPOCOB, OOBIYHO
BOJIHYIOIIMX B3pocibix. Takas ocoOeHHOCTh Bo3pacTa HaéT BO3MOXKHOCTb K BOCIPHUSTHIO
UHPOpPMALIUK  CBEPXIPOTpaMMbl ~ MIKOJIBHOTO  Kypca. Jletm 3Toro Bo3pacta MOTYT
dbopMynupoBaTh THUIIOTE3bl, PACCYXAATh MPEANOIOKUTENBHO, HCCIEN0BaTh U CpPaBHUBATh
MEXJy COOOWM pa3auyHble aJbTEPHATHUBBI INpPHU PEHIEHMH OJHMX M TeX XKe 3ajad. Y HHX
MPOSIBIISICTCS KPUTUYHOCTh MBIIUICHUS, CKIOHHOCTh K IIMPOKOMY OOOOIIEHHIO, MHTEpeC K
y4eOHBIM TpeAMeTaM TOCTENIEHHO TepepacTaeT B MHTEPEC K BONPOCAM TEOPHH, POpMHUPYETCS
HAyYHOE MHPOBO33pEHHE. Yualluecs CTapliel MIKOJIbl OIEHUBAIOT YU4eOHBINA MPOIecC ¢ TOUKU
3peHHsl TOTO, YTO OH JaerT Juisi Oy;aymero, HacKOJIbKO OH OTBEYaeT COOCTBEHHBIM
MPEJICTAaBICHUSIM O Oyaylield AEesITeNbHOCTH, UX MPHUBJICKAIOT MPEAMETHl U BUIbBI 3HAHUMN, TIE
OHM MOTYT Jlydlle Yy3HaTb ce0s, NpPOSBUTH CaMOCTOSITENIbBHOCTb. B 3ToM Bo3pacre
YCTaHABIMBAETCS JIOBOJBHO TPOYHAs CBSI3b MEXAY MPOPECCHOHANBHBIMU W Yy4eOHBIMU
WHTEpecaMu, MpU4eM BBIOOP mpodeccuu crocoOCTBYeT POPMUPOBAHUIO yUCOHBIX HHTEPECOB.
YdyeHue AN CTApIIMX HIKOJIBHUKOB MPHOOpPETAaeT KOHKPETHBIA JKMU3HEHHBIA CMBICH, TaK Kak
YCBOGHHE YYEOHbIX 3HAaHUM, YMEHMM W HaBBIKOB CTAHOBHUTCS Ba)XXHbIM YCJIOBHEM HX
MPEJICTOSIIIErO MOJHOILIEHHOTO Y4acTHs B )KU3HU OOIIECTBA.

@opMbl ATTECTAIMH VUAILMXCS

ATTecranys y4aumxcs, IpoBoAuMasl B CHCTEME, M03BOJIIET, HApsAy C (OPMHUPYIOLIUM
KOHTPOJIEM MPEIMETHBIX 3HaHWM, MPOBOJAUTH MOHUTOPHUHI YHHBEPCAJIbHBIX U HPEIMETHBIX
yueOHBIX JIeWCTBUH.

PaGouas nporpamma npeaycMaTpuBaeT ciaeayronie GopmMbl aTTeCTallUU HIKOJIbHUKOB:

1. TIpomexyTouHas (popmupyrolIas) aTTecTalms:
e caMocCTosTeNbHbIE paboThI (10 20 MUHYT);
e jaboparopHo-nipakTHueckue padotsl (0T 20 10 40 MUHYT);
e (poHTanbHBIE ONBITH (10 10 MUHYT);
® JIMarHOCTHMYECKOE TECTHPOBAaHUE (OCTATOYHBIE 3HAHMS IO TEME, YCBOCHHE TEKYIIEro
y4eOHOro MaTepuana, CONyTCTBYIOIIee MOBTOpEHHE) — 5 ...25 MUHYT.
2. WToroBas (KOHCTATHUPYIOIIAsi) aTTSCTAIINS:
® KOHTpOJbHBIE pabOTHI (45 MUHYT);
® yCTHBIE 1 KOMOMHHUPOBAaHHBIE 3a4€THI (10 45 MUHYT).
XapakTepHble OCOOEHHOCTH KOHTpPOJIbHO-U3MEpHUTENbHbIX MarepuanoB (KUM) s
KOHCTaTHPYIOLIEH aTTeCTAlVH:

e KUM cocTaBnsitoTcsi Ha OCHOBE KOAM(UKATOpa;

e KUM cocTaBisitoTcsi B COOTBETCTBHE C 000OIIEHHBIM IIIAHOM;

® KOJMYECTBO 3aJaHUi B OOOOIIEHHOM IUIaHE OIpPENeNAeTCs MPOJOJIKUTEIHHOCTHIO
KOHTPOJIbHOM pabOThl U BpEMEHEM, OTBOJMMBIM Ha BBIMOJIHEHHE OJHOTO 3aJaHMs
JTAHHOTO TUIIA U YPOBHS CII0KHOCTU 110 HopMaTuBaM EI'D

e TeMaTHKa 3a/laHuil OXBATHIBAET MOJHOE COJIEP’KaHNEe U3YYEHHOT0 y4eOHOro Marepuaia u
COJIEPKUT 3JIEMEHThI OCTAaTOUHBIX 3HAHUM;



e crpykrypa KM konupyer CTpyKTypy KOHTPOJIbHO-U3MEPUTENBHBIX MaTepuanoB EI'D
B opranmn3zaunuu odpa3oBare/IibHOM 1eATEILHOCTH OYyAYT HCIOJIb30BaHbI
e UuauBuayanbHble 00pa30BaTEIbHBIE MAPLIPYTHI
Pa3zHoypoBHEBBIE 3aaHUS
Co3nanue y4eOHBIX TPOEKTOB (BUACOPHIBMBL, IPE3EHTAIINN )
DJeMeHTB caMOo00pa30BaHUs
Conmanuzanus yJamuxcs CpeCcTBaMu MpeaAMeTa — OpraHu3aiis 00CyKICHHUS U PEIICHUS
COLMAJIBHO BaYKHBIX OOIIECTBEHHBIX IPOOIIEM
HccnenoBarenbckas BHEYpOUHast 1€ TEIbHOCTh
[TpeeMCTBEHHOCTh METO/IOB, MTOAXO0I0B U (POPM OOYyUEHUS MEXKITY CTYIEHSAMHU 00pa30BaHUS
3ananus B popmare EI'D
Cucrema AMarHOCTHYECKUX PA0OT (BXOISAIINX, TPOMEKYTOUHBIX, KOHTPOJIbHBIX )

®opMBbI IPOMEKYTOYHON aTTecTallMu ydammxcsa X Kjiacce

IIpeamer | 1 HToroBblii KOHTPOJIb
noJiyroaue moJIyroaue (rom)
buonorus TecrtoBas pabota TectoBas paboTa TectoBas pabora B
¢dopmare EI'D

Coaepskanue y4e0HOro npeaMera

10 kiaacc 1 yac B HegeII0
Beenenue (1 1)
buonorust — Hayka o xuBoil mpupozge. OCHOBHbIE NMPHU3HAKH KUBOTO. buonormueckue
CUCTEMBI. YPOBHH OpPTraHU3alNN KU3HU. MeToIbl H3ydeHus: OMOIoruH. 3HaUeHUE OMOJIOTHH.

IIpenmeTrHble pe3yJbTaThl 00y4eHHS:

Yuawuecs 0onoichvl 3Hama.:

* ompeneneHre OMOIOTUN KaK HayKH;

* OCHOBOIOJIOKHUKOB OHOJIOTMM Kak HayKd, OCHOBOIIOJIOKHHKOB HAay4HOH (3amagHoi)
MEIUIUHBI, aHATOMUH, (pruznosnoruy;

* co3JaTeNnei KJIETOYHON TEOpHUH;

* co3jarerne COBPEMEHHOIO 3BOJIIOLMOHHOIO YUYEHUS U 3Tallbl €T0 CTAHOBIICHUS;

* KJacCU(PUKAIUIO OMOJOTMYECKUX HaYK;

* OIpeAcIICHUE KU3HY;

* CBONCTBA JKHUBBIX CHCTEM;

* YPOBHM OPraHM3aLUU )KUBOW IPUPOJIBI;

*  METOJbl TO3HAHUS )KUBOM IPUPOJIBL.

Yuawuecs donocnvl ymems:

* OILIGHHUBATh BKJIAJ OTAENIbHBIX YUEHBIX B pa3BUTHE OHMOJIOTHH;

* JaBaTh ONPEIEICHUE KU3HU;

* TPUBOJUTH MPUMEPHI MPOSIBICHUN CBOICTB JKHUBOTO;

* pacrpenensTh YPOBHU OpraHU3alUuu >KUBOM IMPUPOJIbI B COOTBETCTBUU C UX HepapXuei;

* IPUBOJUTH MPUMEPHI MPOSIBICHUN CBOIMCTB KMBOT'O Ha Pa3HBIX YPOBHSX.

MeranpeameTHblie pe3yabTaTbl 00y4eHHs :

* paboTaTh ¢ y4eOHHKOM, COCTABIATh KOHCIEKT naparpada;

* pa3pabaTbiBaTh IUIAH-KOHCIEKT TEMbI, UCIOJIb3Ysl pa3Hble HCTOYHUKH HHPOPMAIIHH;
* TOTOBUTH YCTHBIE COOOIIEHUS U pedepaThl Ha 3aJJaHHYIO TEMY;

* M0JI30BAThCS MOMCKOBBIMU cHcTeMaMu MHTepHeTa.

Me:xnpeamerHbie CBA3H



Heopeanuueckasn xumus. Xumudeckue ieMeHTsl [lepuonnueckon cucremst 1. Y. Menneneesa
1 UX OCHOBHBIEC CBOMCTBA.
Opeanuueckas xumusi. OCHOBHbIE TPYIIIIBI OPraHUYECKUX COETUHEHUM.

Paznen I. Kinerka — enmnuna xxuBoro(18 u)

Tema 1. Xumuueckuii cocTaB KjiaeTkH (5 1)

buonornueckn BakHbIE XUMHYECKHE JJieMeHThl. Heopranumdeckue (MHHEpaIbHbIE)
coenuHeHUs. buomonmumepsl. YTieBOIbI, JTUNUABL. benku, WX cTpoeHHMe U (DYHKIUH.
Hyxnennoseie kucnotsl. AT® u ipyrue opraHuuecKrue COSTMHEHUS KIETKHU.

Hemoncmpayuu:
CxeMmbl, TaONUIbI, TpaHCHAPaHThl M MPOCTPAHCTBEHHBIE MOJENH, WIUIIOCTPUPYIOIIHE:
cTpoeHue Mosekyn 6enkos, monekyinsl JJHK, monexkyn PHK.

IIpenmeTHbIe pe3yabTaThbl 00y4eHUs :

Yuawuecs oonocnol snams:

* Makpo- ¥ MHUKPOAJIEMEHTHI, BXOJIAIIUE B COCTAB KUBOIO, U MX POJIb B OPTaHU3ME;
* XMMMYECKUE CBOMCTBA U OMOJIOTMYECKYIO POJIb BOJIBI;

* pPOJIb KATHOHOB M aHHOHOB B 00€CIIEYEHHUH MPOLIECCOB KU3HEIEATEIbHOCTH,

* TIPHUHIHUIGI CTPYKTYPHON OpraHu3auy U (GYHKIIUH JIUITHIIOB;

* TPUHLHUIIBI CTPYKTYPHON OpraHu3aiuu U GyHKIUN OEJIKOB U YTIEBOIOB;

*  KJIACCU(UKAIHIIO YTICBOJOB;

* TIPUHLHUIIBI CTPYKTYPHOM OpraHu3aiuu U GyHKIIUN HYKJIEHHOBBIX KHCIIOT;

* CTPYKTYpPY HYKJIEHUHOBBIX KHCIIOT

Yuawuecs oonocnor ymems:

* XapakTepHu30BaTh (PYHKIHOHAIBHYIO POJIb OTAEIbHBIX XUMUYECKUX 3JIEMEHTOB B KIIETKE;
* OOBSACHATH MPUYMHBI OCOOBIX CBOMCTB BOJIBI;

* XapakTepu30BaTh PYHKIUU JUIIUIOB,;

* OOBSCHATH MPUHIUT ACUCTBUS (HEPMEHTOB;

*  XapakTepu30BaTh (PYHKIIMHU OCITKOB U YTIIEBOJIOB,;

* XapakTepHu3oBaTh (PYHKIHUU HYKICHHOBBIX KUCIOT;

* paznnuath HykjaenHoBble KucioTsl (JIHK u PHK)

Tema 2. CTpykTypa 1 pyHKIHH KJIETKH (4 1)

Pa3zButne 3Hanuii o wierke. Kinerounas Tteopus. [luromnasma. Ilmazmaruueckas
MeMmOpaHa. OHpaomazMatudeckass cerb. Kommiexkc ['onbpxku W m30coMbl. MUTOXOHAPHH,
IUIACTU/Ibl, OPTaHOMJbl JBHXKEHHS, BKiIoueHus. SAnpo. CrpoeHune u (yHKIUU XPOMOCOM.
[IpokapHuOThI U 3YKApUOTHI.

Jlabopamopusie pabomul:

Ne ] «IlpuroToBieHre MHUKpOIIpENapaToB KIETOK pacTeHui (Kokuipl jyka). HabmoneHue
I1a3MOJIN32a U JIETIIIa3MOJIN3a»

Ne 2 «CpaBHeHue cTpoeHHsI KJIETOK pacTEeHH, )KUBOTHBIX, TPHOOB U OaKTEpHii»

Hemoncmpayuu:

CxeMmbl, TaONUIIBI, TPAaHCHAPAaHTBI M TPOCTPAHCTBEHHBIC MOJEIU, WIUIIOCTPUPYIOIIHE:
MPOKAPUOTUYECKON KIJIETKH, KJIETOK >KHBOTHBIX M PACTEHUU, BUPYCOB. JIMHaMHYecKue mocoous
«CTpoeHHE KIETKIY.

IIpeaMeTHbIE pe3yJbTAThI 00yUeHMUSI:

Yuawuecs oonorcnvl snams:

* CTPOEHHE DYKaPUOTUUYECKOU KIIETKH;

* 0COOEHHOCTH PACTUTENBHBIX U )KUBOTHBIX KJIETOK;
*  KJIaCCU(PUKAIMIO OPTaHOWIOB KJICTKH;

e cTpoeHHe U QYHKIIUU SAPa;



* 3HAuUCHHE MTOCTOSIHCTBA YMCIIA U (POPMBI XPOMOCOM B KIIETKE;
* CTpOCHHE NMPOKAPUOTHUECKOMN KIETKH;

* MHOroo0Opasue NpoKapuoT

Yuawuecs oonocror ymemo:

*  XapaKTepH30BaTh (PYHKLIUU OPTaHOUIOB;

* OIpeAeNnsaTh 3HaYCHHE BKIIOUCHUH;

* ONUCHIBATh F'EHETUYECKUM ammapar KJIeTOK-3yKapHoT;

* OMHCHIBATh CTPOCHUE U QYHKIIMH XPOMOCOM;

* JaBaTh OIpPEJEIECHUE KAPUOTHUIIA U XapaKTEPU30BATh €r0;

* XapaKTepHu30BaTh OpraHU3alMI0 MeTaboIM3Ma Y IPOKapHOT;
* ONUCHIBATh FTEHETUYECKUH ammapar OaKTepHii, UX CIIOPOOOpa30OBaHKUE U Pa3MHOKEHHE.

Tema 3. O0ecneuenue KJIeTOK dHepruei (3 4)

OOMeH BellecTB U IPEBPAIEHUE SHEPTUHU — CBOMCTBO JKUBBIX OPraHu3MoB. DOTOCUHTES.
[IpeoOpazoBaHre 3HEPruM CBETa B DJHEPrHUI0 XHMHUUYECKHX CBs3ei. OOecrnedueHHe KIIETOK
SHEPTUEH 3a CUET OKUCIICHUSI OPraHUYECKUX BEIIECTB 0€3 yuactus Kuciaopopaa. buomornueckoe
OKHCJICHHE TIPU YYACTHH KUCIOPOAA.

Hemoncmpayuu:
CxeMmbl, TaONUIbl, TPaHCHAPAaHThI M MPOCTPAHCTBEHHBIE MOJENH, WIUTIOCTPUPYIOIIHE:
OnocuHTe3 OEITKOB; 0OMEH BEIICCTB U MPEBPAIICHUS YJHEPTHH B KIIETKE; (DOTOCHHTES.

IIpenmeTHbIe pe3yJbTaThI 00yUeHUS:

Yuawuecs donsxcnvl 3namo:

* oTanbl 00MEeHa BELIECTB;

* JTalbl 3HEPIETUYECKOr0 OOMEHa;

* [pPHUMEpHI INIACTUYECKOr0 0OMEHa;

* 9Tansl (OTOCHHTE3A U €r0 POJIb B IIPUPOJIE

)/Ltau;uec;l O0JIICHDI ymeniob.

e OIMCHIBATHL OOMEH BCIICCTB U NPCBpAICHUC DHCPTIUH B KIICTKEC,
* TMPUBOJUTH MTOITAMHO MPOLECC IHEPTETUYECKOT0 OOMEHA,;

e OIMCHIBATHL OOMEH BCIICCTB U NPCBpPAICHUC DHCPTIUH B KIICTKEC,
* TMPUBOJUTH MOJPOOHYIO CXeMy MpoleccoB (poTocuHTE3a U OnocuHTe3a Oenka.

Tema 4. HacsiencrBeHnast nHgopManus u peajusanus ee B Kierke (6 1)

'enernueckass uHbpopmarusa. [en. Tenom. VYaBoenme JIHK. OOpazoBanue
uHpopmanmonHod PHK mo marpunie /IHK. I'enermueckuit xon. buocunres Genkos. Bupycsl.
[Tpodpunakruka CITH/a.

Hemoncmpayuu:

CxeMmbl, TaONUIBI, TPaHCHAPaHTHl M TPOCTPAHCTBEHHBIE MOJENHU, WIUTIOCTPUPYIOIIHE:
cTpoeHue xpomocoM; yaBoenue Moiekyn JHK; Tpanckpumniuioo; TeHETHYEeCKHUid KOJI.
Junamudeckue nmocoous «bruocuHTes 6emkay.

IIpenmeTHbIe pe3yJIbTATHI 00yYeHHS:

Yuawuecs oonoichvl 3namo:

* oOIpejelicHUE IreHa;

* CBOICTBa F€HETHYECKOIO KOJa;

* JTalbl pean3aluy HACIeICTBEHHON HH(pOpMaIwH;

* 0COOCHHOCTH CTPOCHHUS BUPYCOB;

* BUpPYCHBIE OOJIE3HU YENOBEKA;

* Mepbl MPOPUIAKTHKU BUPYCHBIX 3a00I€BaHHI YeIOBEKa
Yuawuecs oonocnol ymemo:

* UCHOJBH30BaTh MPUHITUI KOMILIEMEHTAPHOCTH MPH MOCTPOSHUH CXEM HYKJIEUHOBBIX KUCIIOT;
* ONUCHIBAThH MPOIIECCHI, MPOUCXOIAIINE TPH OMOCHHTE3€e OenKa,



e OIIMCHIBAThH JKU3HEHHBIN Uk BY

MeTanpeamMeTHble pe3yJibTAThbl 00yUeHHUs

Yuawuecs oonacnol ymemo:

* COCTaBJIATH CXEMbI U TAOJHIIBI ISl HHTETPAIIUU TTOJIYYCHHBIX 3HAHUH;

* 0000maTh HHPOPMAIIUIO U JIeTaTh BHIBOJIBI;

* paboTaTh ¢ JOMOJTHUTEIHPHBIMA UCTOYHUKAMHU HH(POPMAIINH;

*  CaMOCTOSITEJIbHO COCTaBJISITh CXEMBI IPOIIECCOB M CBSI3HBIA PaccKa3 Mo HUM;

* paboTraTb C  MHKPOCKOTIOM ¥  H3TOTaBIIMBATh  IPOCTEHINIME  Tpemaparbl s
MHUKPOCKOITUYECKOT'O UCCIIEIOBAHUSI.

MesxknpeaMeTHbIe CBSI3HU:

Heopeanuueckas xumus. Xumuyeckue cBsizu. CTpoeHUE BELIECTBA.

Opeanuueckas xumus. [IpUHIUATIBI OpraHU3AlMK OPraHUYECKUX COCIUHEHUW. YTJICBOJBI,

JUTHIBL, )KUPBI, OCTKH, HyKJICHHOBBIE KUCIOTHI.

Qusuka. CBONCTBA )KUAKOCTEH, TEIIOBBIC ABJICHUA. 3AKOHBI TEPMOJIMHAMUKHN U OMTHKH.

Paznes 11 . PasMHokeHue U pa3BuTHE OPraHU3MOB (7 4)

Tema 5. PasmHos:kenune opranuzmosn (4 )

Henenne xietku. Mwurto3. becrnonoe m monoBoe pasmHokeHHe. Meio3. OOpasoBaHue
HIOJIOBBIX KJIETOK M OIIOJJOTBOPEHHE.

Hemoncmpayuu:

Cxembl, TabMuIbl, TpaHCIAPaHThl M y4deOHble (UIbMBI, WUIIOCTPUPYIOIIKE: AEJICHUE
KJIETKH (MHTO3, MEi03); CrmocoObl Oecroysoro pa3MHOXKEHHS; (HOpMUpOBaHHME MYKCKHX U
KEHCKHMX IIOJOBBIX KJIETOK; OIUIOAOTBOPEHHME Yy pPACTEHUH M >KUBOTHBIX; HHIUBUAYaJIbHOE
pa3BUTHE OpPraHM3Ma; B3aMMOBJIMSHUE YacTE€l pa3BUBAIOLICTOCS 3apojblma. JlMmHaMudeckoe
nocobue «Jlenenne kiaetku. Mwuto3z u  Meio3». Copychl KOMHATHOTO IarnoOpOTHUKA
(Hedpoenrca UK aTHaHTyMa).

IIpeaMeTHbIe pe3yIbTaThl 00y4YeHMs

Yuawuecs oonscnol s3namo:

* MMTOTHYECKHH U )KU3HEHHBIN IIUKJIIBI KJIETKH;

* OHMOJIOTMYECKOE 3HAUYCHNE MUTO33,;

* (OpMBI U PaCIIPOCTPAHEHHOCTh OECIIONIOr0 Pa3MHOXKEHUS;

* CYIIHOCTH IOJIOBOTO Pa3MHOKEHHS U €0 OMOJIOrHYecKOe 3HAUCHHE,

* CYIIHOCTb Mei03a 1 ero OMOJIOTHYEeCKOe 3HAUYCHHE;

* IIpOIecC raMeTOreHe3a U €ro ITAIbI;

* CYIIHOCTb OIJIOJJOTBOPEHHS U €r0 pa3HOBUIHOCTH

Yuawuecs oondxcnol ymems:

* ONUCHIBATh CTPOCHHE U (PYHKIIUH XPOMOCOM;

* J1aBaTh ONpeEZeNIeHHE KapuOoTHIIa U XapaKTepU30BaTh €ro;

* OMNUCHIBATh MUTO3 IO (azam;

* pa3auyaThb MUTOTHYECKUH M KU3HEHHBIH IIUKIIBI KJIETKH,;

* XapakKTepH30BaTh OMOJIOTHYECKOE 3HAYEHHE OECII0IOT0 Pa3MHOKECHNS;
*  OOBACHATH MPEUMYILECTBO MOJIOBOTO Pa3MHOKEHUS;

* XapaKTEepH30BaTh OMOJIOTHYECKOE 3HAYEHHUE MOJIOBOTO PA3MHOXKEHUS;
* 00BACHATH MpoLecC Me03a U XapaKTepU30BaTh €ro HTAIIbI;

* ONMHCHIBATH MIPOIIECC FAMETOTe€He3a U BBIACIATH OCOOCHHOCTH CIIEPMATOTeHEe3a ¥ OBOTEHE3A;
* 0OBACHATH NMPOLECC OIIOJOTBOPEHUS U 00pa30BaHUS 3UTOTHI

Tema 6. UnauBuayajibHoe pa3BUTHE OPraHU3MOB (3 4)

3apojpIIeBoe W MOCTIMOpPHOHAIBHOE pPAa3BUTHE OPraHU3MOB. BiusHHe ankoross,
HUKOTHHA M HapKOTHYECKHX BEUIECTB Ha Pa3BUTHE 3apojbliia yeaoBeka. OpraHusM Kak eIMHOe
LeNoe.



Hemoncmpayuu:
Cxembl, TaOMUIBI, TpaHCMapaHTBl W  ydeOHble  (UIBMBI, WJUTFOCTPHPYIOUIUE:
HHIUBUAYAJIBHOC PA3BUTHUC OpTraHHU3Ma, B3aMMOBJIUAHUC gacTel Pa3BHUBAOUICTOCA 3apOJAbllIa.

IIpenmeTHbIe pe3yabTaThbl 00y4eHUs :

Yuawuecs donowcnul 3nams:

* ompejeNieHUE MOHATUSL «OHTOTEHE3Y;

* MEPUOAM3ALUI0 UHIUBUAYATbHOTO PA3BUTHS;

* 3Tanbl SMOPHOHAIBHOTO PA3BUTHS;

*  (OpMBI MOCTIMOPUOHATILHOTO Pa3BUTHS;

* 0COOEHHOCTH MPSMOTO Pa3BUTHS,

* 0COOEHHOCTH OHTOI'€HE3a YEJIOBEKA;

* IEpUOAM3AINIO MHIWBUIyaJTbHOTO PA3BUTHS YEIIOBEKA;

* JTamnbl SMOPHOHATHHOTO PA3BUTHUS YETIOBEKA;

* 0COOEHHOCTH M MEPUOIU3ALUIO TOCTIMOPHUOHAIEHOTO PAa3BUTHSI YEJIOBEKA

Yuawuecs 0onoxxcnol ymems:

* OMUCHIBATh MPOIIECCHI, MPOUCXOIAIINE MPU APOOICHUH, TACTPYIISAIUN U OPraHOTeHE3e;

* XapakTepu30BaTh (POPMBI MOCTIMOPHOHATILHOTO Pa3BUTHS;

* paznuyaTh MOJHBIN U HEMOJHBIN MeTaMop(do3;

* pacKpbIBaTh OMOJIOTMUECKUI CMBICI Pa3BUTHS C METaMOP(HO30M;

* XapaKTepH30BaTh dTAIbl OHTOT'€HE34,

* OIHCHIBATH MPOIIECCHI, MPOUCXOIAIIIE MPU APOOICHUH, TACTPYIISIIIMN H OPTraHOTCHE3e
YeNIOBEKa;

*  XapaKTepHU30BaTh MOCTAIMOPUOHATIHLHOE PA3BUTHE YEJIOBEKA 110 ATAalaM U KPUTUUYECKUE
MEepPUObl OHTOT€HE3a

Pa3znen I11. OcHOBBI reHeTHKH U cejtekuuu (8 1)

Tema 7. OcHOBHbBIE 3aKOHOMEPHOCTH siBJIeHUH HacJencTBeHHocTH (5 1)

I'eneTrKa — HayKa O 3aKOHOMEPHOCTSIX HACIEACTBEHHOCTH U N3MEHYMBOCTH OPraHU3MOB.
Monorubpunnoe ckpemuBanue. IlepBoiii 1 BTOpoil 3akoHsl Mennens. ['eHoTun u ¢geHOTHI.
AnnenbHble reHsl. JlurudbpuaHoe ckpemubanue. Tpertuil 3akoH Menzens. XpoMOCOMHasi Teopust
HaclaeACTBEHHOCTH. ['eHernka mosa. Ilonosele XpomocoMmsbl. HacienoBaHue, CLEIUIEHHOE C
IOJIOM.

Jlabopamopnas paboma Ne 3 «PenieHne reHeTHUECKUX 3aau»

Hemoncmpayuu:

Cxempl, Tabmuubl, d¢otorpadbuu U repOapHble MaTepuanbl, WLTIOCTPUPYIOIINE:
MOHOTHOPHUIHOE CKpEIIMBAaHUE; NUTUOPHUIHOE CKPEIIUBAHUE; MEPEKPECT XPOMOCOM; HEIMOJIHOE
JOMUHHUPOBAHKE; HACIEJ0BaHUE, CIeIUIeHHoe ¢ monoM. JnHamudeckoe mocobue «llepexpect
xpomocom». CeMmeHa ropoxa ¢ pa3HbiM (DEHOTUIIOM (TJIaJKHUEe, MOPIIMHHUCTBIC, JKEITHIE,
3eJIeHbIE).

IIpenmeTHble pe3yJibTaThl 00yUYeHHS:

Yuawuecs dondicnol s3namo:

* OCHOBHBIE T€HETUYECKHE MMOHATHA: T'€H, JOMUHAHTHBINA TPU3HAK,
* PpelecCUBHBIN MPU3HAK, (PEHOTHI, TEHOTHIL;

* CYUIHOCTh TMOPHI0JIOIMYECKOTO METOa U3yUeHUS HaCleACTBEHHOCTH;
* IIEpBBII U BTOPOH 3aKOHBI Menpens;

* 3aKOH YHMCTOTHI TaMET;

* IMTOJIOTUYECKHE OCHOBBI MOHOTMOPHUIHOTO CKPELIMBAHNUS;

* Tperuil 3akoH MeHens;

* OCHOBHBIE II0OJIOKEHHSI XPOMOCOMHOM TEOPUU HACIIEICTBEHHOCTH;
* 3aKoH MopraHa;

* IIPUYMHBI HAPYILIECHHUS CLCIUICHHUS;



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

*  BHJbI B3aUMOJICHICTBHUS TCHOB;

*  XpPOMOCOMHOE ONPEACIICHUE T10J1A;

* MPU3HAKH, CUCIUICHHBIE C MOJIOM;

* TOMOTraMETHBIN U reTeporaMeTHBIN MO0JI y Pa3InYHbIX OPraHu3MOB

Yuawuecs oonoicnvl ymemon:

* HCIOJb30BaTh FT€HETUYECKYIO CUMBOJIHUKY IIPU COCTABIIEHUM CXEM CKpPEILIMBAHMUS;
* 3aMKCHIBATh T€HOTHUIIBI OPTaHU3MOB U BBINTUCHIBATh UX TAMETHI;

* COCTaBJISTh CXEMbl MOHOTHOPUTHOTO CKPEIIMBAHHS,

* pemath reHeTUYECKHE 3a7a9i Ha MOHOTHOPHUIHOE CKPEIIMBAHHUE;

* COCTaBJISATh CXEMbI TUTHOPHUIHOTO CKPEIINBAHUS;

* cocTaBiATh peuietky [lennera;

* pemath FeHeTUYECKHE 3aa4i Ha JTUTHOPUIHOE CKPEIIMBaHUE,;

*  COCTaBJISITHh CXE€MbI CKPEIIMBAHMS MIPU CLUETVICHHOM HAaCJI€AOBAaHUM MPU3HAKOB;

*  pa3IMYaTh MOHATHUS «TCHOMY, «TC€HOTHII, «T€HO(DOHIY;

* ONpEIEATh BUJbI B3aUMOJCHCTBUS ajUICIbHBIX U HEAJUICJIbHBIX T€HOB;

* COCTaBJISITh CXEMbI CKPEIIMBAHUS TIPU HACIECOBAHUY TPU3HAKOB, CIICTUICHHBIX C ITOJIOM;
* OIpeNesATh TOMOTaMETHBIA U IreTepOraMeTHbIN MOJI 0 CXeMaM CKPEIMBaHUS

Tema 8. 3aKoHOMepPHOCTH U3MEHYUBOCTH (2 )

MonudukanronHas U HacleICTBEHHAss M3MEHUMBOCTh. KOMOWHATHBHAS HM3MEHYHUBOCTD.
MyTtarnmonHasi ”3MEHUYHUBOCTh. 3aKOH TOMOJIOTMUECKHUX PSIOB HACJIEICTBEHHOW W3MEHUYMBOCTH
H. W. BasuioBa. HacnenactBeHHas M3MEHUYMBOCTBH 4eJIOBEKa. JleueHune M mnpenynpexiacHue
HEKOTOPBIX HACIIEACTBCHHBIX 0OJIE3HEH YeIIOBEKA.

Hemoncmpayuu:

Cxewmsl, Tabnuipl, ¢portorpaduu U repOapHbIe MaTEpUaANbl, WLTIOCTPUPYIOMINE: MyTaluu
(pazmu4HbIE TOPOJIBI COOAK, YACTUYHBIN aNbOMHU3M U HEOObIYHAS JOpMa JINCTHEB Y KOMHATHBIX
pacTeHuit); MOAU(PUKAITMOHHYIO U3MEHYUBOCTb.

IIpenmerHbie pe3yJbTaThl 00y4YeHHS:

Yuawuecs oonscnol 3nams:

* ompeneneHue U KiaccupUKaIo U3MEHYMBOCTH;

* KJaCCU(PHMKAIMIO HACIEICTBEHHOW N3MEHYMBOCTH;

* NpUMepbl MOIUPHUKALIMHI.

Yuawuecs oonorxcner ymemo:

* pa3nuuaTh BHUJbl K3BMEHUYHUBOCTH;

* OILICHUBATh BO3MOXKHBIE MOCIE/ICTBUS BIUSHUS MyTareHOB HAa OPTaHU3M.

Tema 9. I'eneruka u ceaexuus (1 9)

OnomamHMBaHUE KaKk HadalbHBIA dTan cenekuuu. Yuenue H. M. BaBumoBa o meHTpax
IIPOUCXOXKIECHNS KyJIbTYpPHBIX pacTeHUN. MeToabpl COBPEMEHHOM CEJIEKIMH. Y CIIEXH CEJIEKIIHH.
I'ennas u knerouHas nHxeHepus. Knonuposanue.

Hemoncmpayuu:

Cxembl, Tabnuibl, Gortorpadguu u repOapHble MaTepHalbl, WUIIOCTPUPYIOIIME: LEHTPbI
MHOrooOpa3usi W  INPOUCXOXKICHHUS  KYyJIbTYPHBIX PpAacTeHHMH; MCKYCCTBEHHBIH  OTOOD;
TUOPHUIN3AINIO; UCCIIEOBAHUS B 00J1aCTH OMOTEXHOJIOTHH.

Jlabopamopuvie pabomur:

1. CocraBiieHHEe MPOCTENIINX CXEM CKPEIIMBAHUSA.

2. Pemienue reHeTHYECKUX 3a/1a4.

3. MonmudukarmonHas W3MEHYUBOCTh (M3y4eHHEe (DEHOTHIIOB MECTHBIX COPTOB PAaCTEHHWH Ha
repOapHbIX 00pasIax).

IIpeaMeTHbIe pe3yabTaThl 00y4YeHHS;

Yuawuecs oonorcnvl snams:



KJIaccu(UKALUIO MyTalluid U HAaCJIEJICTBEHHBIX 0OJIe3HEH YenoBeka;
NPUHIXIBL 30pPOBOTO 00pasa KNU3HH;

METO/bI TUAarHOCTUKHU, MPO(UITAKTUKH U JICUCHUS HACTCICTBEHHBIX OOJIE3HEH;
OIIpEeJIeTICHNE CEJICKIINH KaK HAYKH U €€ TEOPETHYECKHE OCHOBHI (TCHETHKA);
METOBI CEICKIIIH;

LIEHTPbI IPOUCXOXKJCHUS KYJIbTYPHBIX PAaCTCHUH;

ompesieNieHUe U 3a/1a4u OMOTEXHOJIOTHH;

METO/Ibl ONOTEXHOJIOTHH;

ATUYECKHE ACIIEKTHl OMOTEXHOJIOTUYECKUX Pa3pabOTOK

Yuawuecs oonocnor ymemo:

pas3nnyaTh HacIeICTBEHHBIC OOJIE3HU YEIIOBEKa,

OLICHUBATh (PAKTOPHI PUCKA BOSHUKHOBEHHMSI HACJIEICTBEHHBIX 0OJIe3HEH YeoBeKa,

OTJIMYATh APYT OT APYra METO/BI CEIEKIINH;

pa3IM4aTh NOHATHUS «IIOPOAAY, «COPT», «IITAMM;

OLICHUBATh STHUECKUE ACMIEKTHI HEKOTOPBIX OMOTEXHOJIOTHYECKUX Pa3padOToK;

MOHUMATh HEOOXOJUMOCTh OHWOTEXHOJIOTMYECKUX  HUCCIEIOBAaHHWM Ui  TMOBBILICHHS
3P PEKTUBHOCTH CEIbCKOXO3IWCTBEHHOTO TPOM3BOJCTBA W CHIDKEHHS Ce0eCTOMMOCTH

MPOIYKIIMH

MeTanpenMeTHMe pe3yJabTaThbl oﬁyqe}mﬂ:
yttau;uec;l O0JIICHbI ymeniv.!

paboTark ¢ y4eOHMKOM, COCTABIIATh KOHCIEKT maparpada, CXeMbl 1 TaOJIHIIbL;
pa3pabaThIBaTh MIAH-KOHCIEKT TEMBbI, UCIIOb3Ys pa3HbIe HCTOYHUKU HH(MOPMAIIH;
TOTOBHUTH YCTHBIE COOOIIEHUS, pedpepaTsl U MPe3eHTAINH Ha 3a/JaHHYIO TEMY,
HI0JIb30BAaThCS IOMCKOBBIMH CHCTeMaMu MHTepHeTa.

JIMYHOCTHBIE pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ:

[IposiBneHue 4yBCTBa POCCUIMCKON IpakJaHCKONW HAEHTUYHOCTH, NaTpHOTH3Ma, JHOOBH U
yBakeHUsI K OTeuecTBy, 4yBCTBa FOPAOCTH 3a CBOIO Poauny;

OTBETCTBEHHOE OTHOILIEHHE K yuebe, TOTOBHOCTh M CIIOCOOHOCTh K caMO0OPa30BaHUIO;
¢bopMUpOBaHHE MOTHBALIMM K OOYYEHHIO M MO3HAHHUIO, OCO3HAHHOMY BBIOOpY Oymymieit
npodeccuu;

CIIOCOOHOCTh CTPOUTH MHANBUAYAIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHIO;

(dbopMHpOBaHUE 1IETOCTHOIO €CTECTBEHHO-HAyYHOI'O MUPOBO33PEHUS;

coOroieHNe MTpaBUJl TOBEIEHUS B IPUPOJIE;

YMEHHE PEAIN30BbIBATh TEOPETUUECKUE TIO3HAHNS HA IIPAKTHKE;

CIIOCOOHOCTH MPU3HABATh COOCTBEHHBIE OMNOKH U UCTIPABIIATH UX;

yYMEHHUE apryMEeHTUPOBAHHO 1 0OOCHOBAHHO OTCTAWBATh CBOIO TOUKY 3pEHMUS;

KPUTHYHOE OTHOIIEHHWE K COOCTBEHHBIM IOCTYIIKaM, OCO3HAaHHE OTBETCTBEHHOCTH 3a HX
pE3yJIbTaThI;

YBa)XXUTEIBHOE U JOOPOKENATENIbHOE OTHOLIEHUE K APYTUM JIIO/ISIM;

YMEHUE CIylIaTh U CIABIIIATh APYTUX, BECTU AUCKYCCHIO, ONIEPUPOBAThH (haKTaMH.



IToypouHo-TemaTn4eckoe niaanuposanue 10 kaace

IInanupyemMsble pe3yJbTaThl 00yYeHHs

No Tema ypoka Kou- Tun/ Buabl u gopmsbl
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
JKUBOH PUPOJIE. GopMupoBanu | NMPCICTABICHHS O  MPEAMETe, | CTPYKTypHPOBaTh —y4eOHBIH —Marepual, |cBOGOAHBIM OTBETOM
OCHOBHI)IC HpI/I3HaKI/I o 3HaHl/If/'I. 33[[2\1"13)( n METoJdax 6I/IOIIOFI/II/I, BBIACIIAITH B HEM TIJIaBHOC, pa6OTaTI> C 1500) BBI60py yLII/ITeJIﬂ
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.
Pa3BHUBAKOTCA YMCHHS BBIACIIATH KOMMyHI/IKaTI/IBHBIeZ YMCHHC

CYIIIECTBEHHBIE MPU3HAKU KUBOU
NPUPOIbI M OHOJOTHUYECKUX
CUCTEeM, OOBACHATH pPazliuuus U
€IMHCTBO JKHBOH W HEXKHUBOH
MIPUPOJIBI, YCTAHABINBATH CBS3H
OHMOJIOTHH C IPYTUMH HayKaMu

BOCIIPUHMMATh HWH(OpMAIMIO Ha CIyX,
CTPOUTH PEYEBbIC BHICKA3bIBAHUS B YCTHOM
(dopme (OTBEHaTH Ha BOMPOCHI yUYHUTEIs),
paboTarth B rpymmax.

Pa3nen . Kinerka - exunnua xuBoro (18 u)

Tema 1. XuMuyeckuii cocTaB KJeTKHU (5 1)




2/1

Heopranunueckue
COEIMHEHUS KIIETKH

Ypok
001IeEMETO0JIO
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
OpTaHU3MOB; y YUAIIUXCS
Pa3BUBAIOTCS] YMEHUS CPABHUBATH
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 OCHOBAaHHMUA W KPUTCPUCB
ISl CPaBHEHHSI,

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
pe3yJIbTaTOB KOHTPOJISI, COCTABIICHUE
IUIaHAa JajJbHEUIIEN JesITeILHOCTH
y4aIerocs.

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

OpPOHTAIBHBIN ONIPOC




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 ¥  TNepBUYHOro| COCAMHCHMSX KAaK  BEIIECTBAX, | OCYNIECTBIATH CMBICIIOBOE YTEHHUE,

3aKpeIUICHUS OCHOBY KOTOPBIX COCTaBIIIIOT | OTAEHATH TJIABHOE OT BTOPOCTEIEHHOTO,
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 KOMIIOHEHTaX | Z1€JIaTh BHIBOJBI.
KJIETKH, 150, cTpocHuH, | PeryJiiTUBHBIE. YMEHHUE ONMPEACIATH LIETh
KiaccuduKauMu, — CcBOMCTBAX M paboTHI, IJIAHAPOBATH JTaIlbl ee
DOTH B KH3HE/IATETHHOCTH BBITIOJIHEHUSI W OLEHUBATh TOJYyYECHHbBIE
OPTAHH3MOB, pe3yapTaThI. YMetme OpraHu30BaTh
BBIMIOJIHEHHE 3aJaHuil yuutens. PasButue
HABBIKOB CAaMOOLICHKM M CaMOAaHAJIN3a,
OCO3HAHME yUYalllUMUCS Ka4eCTBa U YPOBHSA
YCBOGHHUSI  3HaHWH, MPOTHO3UPOBAHUS
pe3yJIbTaTOB  KOHTPOJISI,  COCTaBJICHUE
IUIaHa NalLHEenIen JNESITEILHOCTH
yYarerocs.
KoMMyHHKATHBHBIE! YMEHUE
BOCHPUHUMATh WH(POPMAIMI0 HA CIYX,
paboTaTh B COCTaB€ TBOPYECKHX TPYIIIL.
YMeHue ciuymarb W 33JaBaTh BOIPOCHI
YUYUTEII0 U OJTHOKJIACCHUKAM

4/3 |benku, ux CTpOE€HHE U Ypok ydamuecs pacmupsioT Hayusble | Ilo3HaBaTenabHble. ymeHnue paboTaTh ¢ |B3auMOKOHTpOIIb,

GyHKIIU 00IIEeMeTO0IOT | IPEACTABICHHS O OHONIOTMIECKUX | PA3JIMYHBIMM HMCTOYHMKAMM HMH()OPMALMH, |cOCTABJICHHE CXEM W
HUYecKoil TIOJIMMEPax, aMHHOKHCIIOTaX KaK | OTHCNATh IJIABHOE OT BTOPOCTEHEHHOTO. |raGruiL.
HampasieHHoCT | MOHOMEPaX OEITKOBBIX MOJIEKYJ, | YMeEHHe CTPYKTYypHUpOBaTh  y4eOHBIN
- WX CTPOCHHMH, (PYHKIIMOHATBHBIX | MaTEpHall, JaBaTh OMPEACIICHUS TOHATHSIM,

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

YPOBHSIX OpraHM3aluy OeIKOBOH
MOJIEKYJIBI U XMMUYECKUX CBA3SX,
y4JacTBYIOIINX B (HOPMHPOBAHUH
€€ CTPYKTYpBL

CaMOCTOSITETILHO
ypOKa B TeTpaJu.
PeryasiTuBHBIE. YMEHHE ONPEACTTD 11EJb
ypOKa U CTaBUTh 3aa4l HEOOXOANMBIE IS
ee TOCTIKEHHS.

KoMMyHuKaTHBHBIE: yMEHHE
BOCTIPHHUMATDH UH(POPMAIIHIO HA CIyX

COCTaBJIAAITb  KOHCIICKT




5/4 |HykneunoBble kuciotel:| 1 |Ypok y4aniecs pacupsiioT Hay4Hble ITo3naBaTenbHbBIE! ymenue | B3anMOKOHTPOIB,
COCTaB, CTpOEHHUE, dhopmupoBaHus | NPEACTABICHHUS O HYKJIECHHOBBIX CTPYKTypHPOBAaTh  y4eOHBIH — MaTepHal, |TepMHUHOIOTUYECKUI
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 CTPOCHHUH BBIBO/IBI IO pe3yJibTaTaM paboThI.
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 MHOFOO6pEBI/II/I CTPYKTYpPHUPOBATH y‘lC6HLIfI MaTte€pual, pa60Ta C TEKCTOM
3aKpeIUICHUS KJIETKH (o TOpPMOHAX, | MEYATHBIM TEKCTOM, CXeMaMH,
— bepomonax, BuTaMmMHAX) W mx | 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.

BOCIIPMHMMATh HMHQPOPMAIMIO Ha  CIYX,
CTPOUTH PEeUEBBIC BHICKA3bIBAHHUS B YCTHOU
¢dopme (0oTBe4aTh Ha BONPOCHI YYHTEIs),
paboTaTh B rpymImax.

Tema 2. CTpykTypa ¥ pyHKIHMH KJIeTKH (4 1)




7/1 |Knetka — »3jeMeHTapHas Ypok yJamuecsi pacumpsror Haydnele | ITosHaBaTesqbHbIE: naBaTh omnpezeneHus |B3anMOKOHTPOIb,
€IUHNIA )KUBOT' O OTKPBITHA npEaACTaBJICHUA 00 HUCTOpHHU | TCPMUHAM; AaAHAIMU3HUPOBATHL COACPKAHUC TepMI/IHOHOFI/I“IeCKI/II‘/'I
HOBOIO 3HaHMs | U3YUCHUsA KICTKH, COBPEMCHHBIX | JICMOHCTPAMOHHBIX MAaTEPHUANOB; YMEKOT |jygrapT
MOJIOKEHUAX KIETOUYHOH TEOPHH; | BOCIPOU3BOAUTH HH(OPMALIUIO TIO HaMATH
y yYaluxcs pa3BHUBACTCA | NaBaThb OIPENEICHHUE IOHATHIM, CTPOUTH
TOHATUE 0 KJIETKE KaK | pedeBble BBICKA3bIBaHWs, YCTAHABIMBATH
3JIEMEHTAPHOU CTPYKTYPHO- | MPUYHMHHO-CJIEJCTBEHHBIE CBS3H.
(GyHKIMOHATBHOM €IVHULEC | PeryJisiTUBHBIE: YMEHUE CAMOCTOSTEIBHO
JKUBOTO. oOHapyxuBaTh U (GopMUpOBaTh y4eOHYIO
npoOieMy, OmNpeAenaTh Held W 3aJa4yd
y49eOHOU NEeATeNpHOCTH;, YyMEHHEe paboTarh
110 IUIaHY, CBEPSITh CBOU ACUCTBUSI C LIEJIBIO
M, TpH HEOOXOTUMOCTH, HCIPABIATH
OIMOKYU CAMOCTOSITENIEHO.
KoMMyHHKaTHBHBIE! YMEHUE
CaMOCTOSITETIbHO OPTaHM30BHIBATH YUeOHOE
B3aUMOJICHCTBHE NpH paboTe B TpyIIIe.
YMeTh OOBEKTHBHO OIIEHHUBaTh padoTy
YJIEHOB TPYIIIIHI.

8/2 |[urommazma Ypok yyallyecs pacluupsoT HayYHbIe ITo3naBaTenbHbBIE! ymenue | B3aMOKOHTpOIIB,
q)OpMI/IpOBaHI/IH OpeaACTaBJICHUA O HUTOIIa3MCE, eé CTPYKTYpUPOBATH yqe6an71 Marepuall, |cOCTaBJICHUE CXEM U
¥ TepBUYHOTro | CTPYKTYPHBIX SJEMEHTax;y BBIETISITh B HEM TIJaBHOE, pabdoTarh ¢ TaGIIHIL.
3aKpeIUICHUS yYaluxcs pa3BUBAIOTCS ITOHATHSA | NEYaTHBIM TEKCTOM, CXEMaMH,

AHAHMI 0 HEMEMOpaHHBIX OPraHOUIAX HIUTIOCTPALIAMH. [aBatp omnpeneneHue
LIUTOIUIa3MBbl, KJIETOYHBIX TIOHATHUM.
BKJIIOUCHMSX; Yy4Yalluecs PerynssTuBHBIE: yMEHHE OpPraHU30BaTh
OBJIAJIEBAIOT YMEHUSAMHU BBIIIOJIHEHME  33JaHUM  y4yuTelsd 10
MIPOBOANTH U OOBSICHSTH NPEIOKEHHOMY ~ QITOPUTMY,  JEJaTh
pe3yabTaThl OMOOTHUECKIX BBIBOJIBI 10 pe3yJbTaTaM paboTEhI.
3KCIIEPUMEHTOB. KoMMyHHKATHBHBIE: YMEHUE

BOCIIPHHAMATh WHPOpPMAIMIO Ha CIYX,
CTPOUTH PEeUEBBIC BHICKA3bIBAHHUS B YCTHOU
¢dopme (0TBeHaTh Ha BONPOCHI YUHTENs),
paboTaTh B rpymmax.




9/3 |MembOpannbie opranouabl| 1 |Ypok yJamuecss pacmupsior Hayddeie | IlosHaBaTejbHbIE: yJamuecs | B3anMOKOHTPOIb,
KJIETKU O6H.I€MCTOI[OJ'IOF npEaACTaBJICHUA 00 COBCPHICHCTBYIOT YMEHUE OOBSICHATH COCTAaBJIEHUE CXEM U
MYECKOM SHIOIUTA3MAaTUYCCKON CeTH, | B3aUMOCBS3b MEMOPAHHBIX ~OPraHOMAOB |46 ruil,
HarpaBJieHHoCT | KOMILTEKee lonpmxu, | kneTku, 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 cXeMaxX U | PeryisiTHBHbIE: YyMEHHE CaMOCTOSTEIBHO
ANEKTPOHHBIX oOHapyxuBaTh U (HOpPMHUPOBATH yUEOHYIO
Mukpodororpadusx, cpaBHHBaTh | MpobIeMy, ONPEAENATh IeNd W 3aJadu
MUTOXOHIPUM W  IUIACTUABI, | Y4eOHOU AEATENbHOCTH;, YMeHHE paboTaTh
YyCTaHaBJINBAaTb B3aMOCBA3b I10 11aHy, CBEPATHL CBOU ILCI\/'ICTBI/ISI 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 OIICHHWBaTh padoTy
YJICHOB I'PYIIIIBL.
10/4 |Siapo. Tlpokapuotsr u| 1 |KomOuHHMpoBaH | yuamuecs pacmupsioT Haydnble | IlosnaBarenbHble. ymeHue paborath ¢ |[IpoMeKyTOUHBIN
DYKapHOTHI HBIN YPOK. OpeaAcTaBJiCHUA O  AApe, C€ro | pasjiimddbIMU HCTOYHHKAMHU I/IH(i)OpMaLII/II/I, KOHTpOJIb IO TeMe
CTPOCHUHN u poiin B OTACIIATH TIJIaBHOC OT BTOPOCTCIICHHOIO, «CprKTypa u
JKU3HEAEATENIbHOCTH KIIETKH, O | YMEHHE CTPYKTYpHUPOBATh yueOHBIN )YHKIHH KICTKI»
CTPYKTYPHBIX KOMITOHEHTaX | MaTepHall, JaBaTh OMPEIeICHUs MTOHITHSIM,
spa: SIepHON 000JI0YKEe, | CAMOCTOSATEIBHO COCTABJIATH  KOHCIIEKT
SIPBIINIKE,  XPOMOCOMax, HX | ypokKa B TE€Tpaju.
CTPOCHHH, 0COOCHHOCTSAX | PeryJfiTHBHBIE. YMEHUE ONPEACIAThH LENb
YIIaKOBKH JHK P | ypoKa M CTaBUTh 3aJ1a4l HEOOXOIUMBIC IS
(dhopMUpOBaHUHU XPOMOCOM; | €€ JIOCTHIKEHHUS.
yyammecs pa3BUBalOT yMeHHs | KOMMyHHKaTHBHBIE! yMEHUE
CPaBHHMBAaTh NPOKAPHOTHUYECKUE | BOCIPHUHUMATH HH(POPMAIIMIO HA CITYX
u OYKApUOTHYCCKHUE KJICTKH,
pas3iInyHbIC BHU/bI
AYKapUOTHUYECKUX KJICTOK,
yCTaHABIUBATh B3aMMOCBSI3b
CTPOCHHUS u dhyHKIHiA

KOMITOHCHTOB dapa.

Tema 3. O0ecnieuenne KJaeTok 3Heprueii (3 1)
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OOMEH BELIECTB

Ypok OTKpBITHS
HOBOTI'O 3HaHMS

yyaInuecs pacuiupsoT HayqHbIe
npecTaBiIeHus o poToCHHTE3e U
XEMOCHHTE3€ KakK crocobax
aBTOTPO(HOTO MUTAHUS; Y
yUaInuXCsl Pa3BUBAIOTCS TTOHSITHUS
0 MeTaboNu3Me, peaKHsIxX
ACCHMWJIALIMH U IUCCUMUIIALUH U
WX B3aUMOCBSI3H, O TUTIAX OOMEHa
BEIIECTB U KJIacCU(UKAITIH
OpPraHu3MOB TI0 CIIOCOOY MUTAHUS;
yyaluecs pa3BUBalOT YMEHHE
0OBSACHSTH B3aUMOCBSI3b
TUTACTHYECKOTO M DHEPTETHIECKOTO
oOMmeHa.

ITo3naBaTeJbHBIE. [1aBaTh OIPEICICHUSI
TEpMHHAM; aHAIN3UPOBATH COJCPIKAHNE
JEMOHCTPALMOHHBIX MaTepUalioB; YMEIOT
BOCTIPOM3BOIUTH HH(OPMALIMIO TIO MAMSITH,
J1aBaTh ONpEJNeNICHNe IOHATHAM, CTPOHTH
peueBbie  BBICKA3bIBaHUS, YCTAHABIMBATH
MPUYHHHO-CIICICTBEHHBIE CBSI3H.

PerysisiTHBHBIE. YMEHHE CaMOCTOSTEIBHO
oOHapyxuBaTh U (HOpPMHUPOBATH y4EOHYIO
npoOieMy, OmNpeAenaTh Held W 3aJadyu
y49eOHOU NEeATeNpHOCTH, yMEHHEe 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'PYIIIIHI.

CaMOKOHTpOJIb,
pabora ¢ TEKCTOM
yueOHHKa




12/2 |®orocunTes. Ypok ydamuecs pacmupsaiorT HaydHsle | Ilo3HaBaTebHbIE: ymenus |TecToBas pabora,
Hpeo6pa3OBaHHe JHEPIruu O6H.I€MCTOI[OJ'IOF IpeacTaBJICHUA O OMOJIOTHYECKHMX | CAMOCTOSATEIIFHOTO ITOMCKA W BBIJCIICHHS 3all0JIHECHUe Ta6np[]_u.,1
CBeTa B SHEPTHUIO MYECKOM akkymynstopax sHeprun (AT, | HeoOxomumon UHGOPMALUH, |(JTtarip
XUMHYECKUX CBA3EH nanpasiennocr | AAAD), CTpOCHUH | yCTAHABIMBATDL  IPUMUHHO-CICACTBCHHBIC | o rocunTesar

- XJIOPOIUTACTOB M WX PONH B | CBSI3W, TIIOCTPOCHHUS JIOTHYECKOW IIeTH
rporecce (dhoTocunTe33; y | paccyxIeHuid, TOKa3aTeIbCTB, CMBICIOBOS
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 CBETOBYIO U | PeryisiTHBHBIE. yMECHUE ONPEICIATh IICIIb
TeMHOBYIO  (a3pl;  ydamuecs | paOoThI, IUTAHUPOBATH STarbl ee
COBEPIIICHCTBYIOT yMEHHE | BBHIIONHEHUS] W OIEHUBATh IIOTyYEeHHBIC
peuaTtb DJICMCHTAPHBIC 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
nJjiaHa nalbHEHIIen NESITEILHOCTHA
y4aIierocs.
KoMMyHUKATHBHBIE: yMEHHE
BOCIpUHUMATh WHPOPMAIMIO Ha CIyX,
paboTtaTh B COCTaBe TBOPYECKHX TPYIIIL.
YMeHue ciaymiarh U 3a/JaBaTh BOIPOCHI
YUUTEIO U OJTHOKJIACCHUKAM

13/3 |buonoruueckoe KoMOuHMpoBaH | yyammuecs pacumpstor | Ilo3HaBaTelbHBIE! ymenue [CocTaBlIeHUE
OKHUCIIEHHE U 00€eCIIeueHne HBIN YpOK.| IIPEACTaBICHNA O | CTPYKTypupOBaTh  y4eOHBIA  MaTepual, |TaOIUIbI
KJIETOK 3HepFI/IeI>'I ypOK' OHMOJIOTHYECKOM OKHUCJICHUN BBIICIIATH B HEM TJIAaBHOC, pa6OTaTB C «CpaBHI/ITeHBHaH

NPaKTHKYM OPTaHMYECKHX BEWICCTB M POIH | MEHATHHIM TEKCTOM, CXEMAMH, |y apakTepHCTHKA
Kuciopoga B HEM, JTanax | WuUlroCTpanusmu. [laBaTh omnpeaeiieHue peakiit
JHEPreTHYECKOro  OOMEHa; Yy | MOHSATHM.
yYanmxcs paszBuBaTca | PeryasTuBHbIe. yMEHUE OPraHHU30BaTh IHCPIETHHCECKOTO
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 3Tanbl | KOMMyHHKaTHBHBIE! yMEHUE
SHEPTeTHYECKOTO oOMeHa, | BOCIpHHUMATh WH(OpMAIMI0O Ha CIyX,

OOBSICHITD B3aMIMOCBSI3b | CTPOHTH PEUEBBIC BHICKA3BIBAHUS B YCTHOM
CTPOCHHS MUTOXOHIPUI u | popme (OTBeUaTh HA BOMIPOCHI YUUTEIS),

BBITOJIHSIEMBIX UMH (DYHKLHUH.

pabotats B rpymiax.




Tema 4. HacsiencrBeHHast nHgopManus U peajau3anus ee B kierke (6 1)

14/1 |T'eneTnueckas 1 |VYpok y4amuecss pacumpsror Haydnele | IlozHaBaTenbHble: naBath onpenencHus |[IpoMexyTouHbIi
I/IH(bOpMaI_[I/IH. Y,HBOCHI/IC OTKPBITHUA npeacTaBJICHUA O reHeTHYeCcKOoM TCPMUHAM; AHAJIU3UPOBATH COACPIKAHUC KOHTpPOJIb ule) TEME
JTHK HOBOIO 3Hanmsi | HHPOpManuu, reHe, TeHOME; y | AEMOHCTPAlMOHHBIX MATEPUAJIOB; YMEWT | (OGecreucHiie

YYAIUXCsl PA3BUBACTCS MOHSATHE | BOCIPOM3BOAMTE MH(POPMALHIO 110 HAMSTH, |1 ratok SHeprueii»
o permukaiun JHK; yuamuecs | naBaTte ompeneneHue MOHATHSAM, CTPOUTH
COBEpIICHCTBYIOT YMEHHMSI | peueBble BBICKA3bIBAaHUS, YCTaHaBJIMBATh
COCTaBIATh CXEMY pEIUIMKALHMN | NPUYAHHO-CIECICTBEHHBIE CBI3U
monekyn JHK, mnons3oBaTecs | PeryiasiTHBHBIE. YMEHHE CAMOCTOSITEIBHO
OMOJIOTUYECKOW TEpMHUHOJIOTHEN | 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.
KoMMyHuKaTHBHBIE! yMEHHE
CaMOCTOSITEIIbHO OPTaHM30BBIBATH yueOHOE
B3aMMOJEHCTBUE TpU paboTe B TPYIIIE;
yMeTh OOBEKTHBHO OLEHHBATh palboTy
YIEHOB IPYIIIBL.

15/2 |Cunte3 PHK mno marpuie 1 |VYpox 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,

SHAHMI MIPOMOTOpPE, TEHETHYECKOM KOZE | OKa3aTeJIbCTB, CMBICIOBOE YTEHHE Kak
W €ro CBOWCTBaX; yuyalluecs | OCMBICICHHME IIeJH YTEHUS W BHIOOp BHUAA
COBEPIICHCTBYIOT YMEHHSI | 9T€HUS B 3aBUCHMOCTH OT IENH, aHAIN3 H
OIIpEAETATh HYKJIEOTHIHYIO | CHUHTE3.
nocnenosatenbHocTh  U-PHK mo | PerynsiTuBHBIE: yMeHHE onpenensTsh LeNb
HU3BECTHOMY ¢parmenTy | paboTHI, IJIAHUPOBATh STansl 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 HYKJIEHHOBBIX | KoMMyHHMKaTUBHBIE! yMEHHE
KHCIIOT; yuaiiuecsl | BOCHpUHMMAaTh HH(POpMAIMIO Ha CIyX,
COBEPUICHCTBYIOT yMeHue | paboTaTb B COCTaBE TBOPYECKUX TPYII.
pemarth JNeMEHTapHble | YMEHHE CcIylmaTh M 3ajaBaThb BOIPOCHI

OMOJIOTHYECKHUE 3aJauu.

YUUTEIIO U OJTHOKIIaCCHUKaAM
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Buocunres 0enkoB

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
THOJUIIETITUIHON e Ha
pubocowme; ydarnuecs
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
npobsieMy, ONpeleisTh LEIH U 3aJauu
y49eOHOU NEeATeNpHOCTH;, YyMEHHEe 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'PYIIIIBL.

CamocrosiTenbHas
pabora — W3y4CHHE
OMOJIOTHYECKHX
TEPMHHOB,
3aII0JIHCHUE TaOJIUIIbI
«ITamnsl CHUHTE3a
OcJIKa 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, MOTIABIIIETO B
KJIETKY; ydammecs
COBEPIICHCTBYIOT yYMEHHS
OOBSICHATH pONIb CcyOcTpara B
perynsiuuu  pabOTBl TEHOB Y
OaxTepui, 000CHOBBIBATH
HE00XOIUMOCTb Oonee
CJIO)KHOT'O MEXaHHU3Ma peryJIsiun
paboTBI TEHOB y  3YKapHOT,
OOBSCHATH PO TOPMOHOB U
(akTOpOB  TPAHCKPHUIIIMK B
perynsiuud  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
€€ JIOCTHKEHHUSL.
KommyHnnkaTuBHbIE: yMeHUe
BOCIPUHUMATh HH()OPMAITUIO Ha CITYX

CaMOKOHTpOJIb,
rpymnmnoBas pabora




18/5 | Bupycbl — HEKJICTOYHbBIE Ypok yJamuecs: pacumpsior Hayddeie | Ilo3HaBaTejbHbIE: ydamuecs |DpoHTanpHas Oecena,
(boprI JKU3HU MeToJoJoruyec | NPCACTaBICHHA W Pa3BMBAIOT | COBCPIICHCTBYIOT  yMCHHC pa6OTLI C [caMocTodaTeIbHAas
KOIA MOHATHSA O BUpycaX, QaraxX, | ydeOHUKOM H JAPYTUMH HCTOYHUKAMU paGora, pabora c
HanpasyeHHocT | BUPHOHAX, Karcujax, | OMOJOTUYEeCKOH WH(pOpMAIMH, YMCHHS TEpMUHAME
- npoBHpycax, pEeTpOBHpYCAX, | aHAIU3UPOBATH 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 | MPOOJIEeMy, ONPEACHsaTh ICId U 3aJadu
B IIPUPOJE U JI YEIOBEKa. y49eOHOU NEeATeNpHOCTH, yMEHHEe paboTarh
0 IUIaHYy, CBEPATH CBOU ACHCTBUS C LEIBIO
U, TpU HEOOXOAUMOCTH, HCIPABJIATH
OIIUOKYU CAMOCTOSITEIILHO.
KoMMyHHKaTHBHBIE: YMEHUE
CaMOCTOSITETTFHO OPraHN30BHIBATH yUeOHOE
B3amMojeiicTBue TpU paboTe B TPYIIIE;
yMeTb OOBEKTHUBHO OIICHHBATH pPadOTy
YJICHOB TPYIIIIHL.
19/6 | Tennas W  KJETOYHAA Ypok yyamecs pacuupstor HayuHble | Ilo3HaBaTesibHBIE! yMmenue |CaMoCTOATENbHA
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
000CHOBBIBATh POJIb TEHHOW U | BHINIOJHEHWE  3aMaHUA  YUHTENS  T10
KJIETOTHOU WHXEHEPUH B | MIPEMIOKCHHOMY  QITOPUTMY,  JelaTh
MEJUIIMHE W TPOMBIILICHHOCTH, | BBIBOJBI IO PEe3yIbTaTaM pabOTHI.
TI0JTH30BATHCS ouosornyeckoit | KoMMyHUKaTUBHBIE: yMEHHe

TEPMUHOJIOTUEH U CUMBOJIMKOM.

BOCIIPHHAMATh WHPOpPMAIMIO Ha CIYX,
CTPOUTH PEeUEBBIC BHICKA3bIBAHHUS B YCTHOU
¢opme (0TBe4aTh Ha BONPOCH YUHTEIs),
paboTaTh B rpymmax.

Pa3znen I1. Pa3muokenne U pa3BuTHE OPraHu3moB (7 1)

Tema 5. PazmHos:keHHe opranu3MoB (4 u)




20/1 |Beciojoe ®  MOJIOBOE KombuHunpoBaHH | y yYaluxcs pasBuBatorcsa | Ilo3HaBaTenbHble: maBaTh omnpeneneHus |TeMaTHUeCKui
pa3sMHOXKEHHE bIN YPOK TIOHATHA o OecIrooM TEPMHUHAM; aHAJIMU3UPOBATHE COACPKAHUEC KOHTPOJIb 110 Pagﬂeﬂy
Pa3sMHOXCHHH, KIOHAX, [OJIOBOM | JCMOHCTPALMOHHBIX MaTePHaloB; YMEIT (] KjeTka — eIMHHIA
Pa3MHOXEHUH, COMATUYECKUX | BOCHPOHM3BOJUTH HHPOPMALMIO MO NAMATH, |yepinoro
KIIETKaX, TapTeHOTeHe3e; Yy | JaBaTh OMpEIeNIeHHE IOHITHSAM, CTPOUTH
yYanmxcs COBEPIIICHCTBYETCS | PEUCBBIC BBICKA3bIBAHMSI, YCTAHABIUBATh
YMCHHE OOBSICHATH | IPUYUHHO-CIICACTBCHHBIC CBS3H.
OHMOJIOTHYECKUH CMBICI TIOJIOBOTO | PeryisiTUBHBIE. yMEHHE CaMOCTOATENHHO
u Oecrnoioro  pa3MHOXEHHs, | OOHapyXuBaTh W (OPMHUPOBATH yUEOHYIO
pasauuus  MEXIy  TOJIOBBIM | IIpoOJieMy, ONpENeNaATh LEeMH M 3ajadu
pPa3MHOXXEHHEM W  TIOJOBBIM | y4eOHOH NesTeNbHOCTH; YyMeHHe padoTaTth
IIPOIIECCOM. TI0 TIIaHY, CBEPSITh CBOM JECHUCTBUS C IENIBIO
M, TpH HEOOXOIUMOCTH, HCIPABIATH
OIIMOKYU CAMOCTOSITEIILHO.
KoMMyHUKAaTHBHbBIE! yMeHHe
CaMOCTOSITEIbHO OPraHMU30BBIBATh yUeOHOE
B3aMMOJIECTBUE TpU paboTe B TpYIIIE;
yMeThb OOBEKTHBHO OIICHWBAaTh padoTy
YJIEHOB TPYIIIBL
21/2 | Jenenwne xiaeTku. Murto3 Ypoxk y yYaImxcs passuBarorcs | [losHaBaTenbHble. naBath onpenencHus (CaMOKOHTPOIIb,
OTKPBITHUSA HOHATHS O (asax KICTOYHOrO | TEPMUHAM; QHAIM3UPOBATH COACPKAHHC |paGoTa €  TEKCTOM
HOBOIO 3HaHmsi | UMKIa, MUTO3e M ero (¢asax, | AeMOHCTPALMOHHBIX MAaTE€PHaloB; YMEIOT yaeOHHMKA
mporeccax, MNPOUCXONANINX B | BOCIPOU3BOJIUTH HH(POPMAIIUIO 110 TAMSITH,
KIIETKE BO BpeMsi WHTep(]a3bl W | 1aBaTh OMpPEIEIICHUE IOHITUSAM, CTPOUTH
Pa3IMYHbIX (ba3 MHUTO3a, PCUYCBLIC BBLICKA3bIBAHUA, YCTaHABJIMBATb
6I/IOJ'IOFI/I‘ICCKOM 3HAa4YCHUHU IIPUYIUHHO-CJICACTBCHHLIC CBA3HU.
MHTO3a; y ydamuxcs | PeryisTuBHbIe. yMEHHE CaMOCTOSATEIHHO
COBEPIIEHCTBYIOTCS yMeHUsi | oOHapyx)HuBaTh U (QOPMUPOBATH y4eOHYIO
XapaKTepH3oBaTh  M3MEHEHW, npo0yieMy, OINpeneNsITh I[EId W 3aJauyd

MPOUCXOJSIINE C TCHETHYECKHM
MaTepHajJoM KJIETKH BO BpeMs
uHTepaspl W pazauyHbX (a3
Meiio3a, OOBSACHATH NPUYMHBI
00pa3oBaHMsl T€HETHYECKH
HJCHTHYHBIX KIIETOK B
pe3yJibTaTe MUTO3A.

yueOHOW NeATeNbHOCTH; YMEeHUEe padoTaTh
IO TJIaHY, CBEPSITHh CBOU AECHUCTBUSA C LIENIBIO

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

CaMOCTOSITEIIbHO OPTaHM30BbIBATH yueOHOE
B3aUMOJICiCTBUE TIpU paboTe B TPYIIIIE;
yMeTh OOBEKTHBHO OLEHHBATh paboTy
YJIEHOB TPYIIIIEI.




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
MarepruajioM B XOAC pa3IMYHBIX

XpomMocomax,

a3z  mefio3a,  TONB30BATHCS
OHOJIOrHYECKOM CHMBOJINKOH,
peniathb 3JIeMEHTapHBIC

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 10 PE3yJbTaTaM paboThI.
KomMyHukaTuBHbIE: yMEHHE
BOCIIPUHUMATh HMH(MOPMALUMIO Ha CIyX,
CTPOUTH PEYEBHIC BHICKA3bIBAHUS B YCTHOM
¢dopme (OTBeuaTh Ha BOMPOCHI YUHTEIs),
paboTaTh B TpymIax.

Koumponv  3nanuii.

«Koncrpykrop».

3arnoaHeHne
TaOJIU LB
«XapaKTepUCTUKA
MHTO3a U MeH03a»

23/4 | Ob6pazoBanune moyoBbix | 1 [Ypok
KJIETOK. (bopmupoBaHus
OmogoTBOpeHue U TIEPBUYHOTO

3aKpeIuIeHUs
3HaHUHN

y  ydammxcs pasBUBAIOTCA
MOHATHA O CTPOECHUU TIOJOBBIX

KIJIETOK, MEXaHU3Max
criepMaroreHe3a W OBOreHe3a,
OIJIOZIOTBOPSHU U u ero
OHOJIOTHYECKOM 3HAYEHHH,
yyaniecs COBEPIICHCTBYIOT
YMEHUSl CPaBHUBATh IPOIECCHI
CIepMaToreHe3a U  OBOI'CHE3a,
OOBSICHSITH B3aHMOCBSI3b
CTpPOCHUS U (QYHKIHA TaMmerT,
IOJIB30BaThCA  OMOJIOTHUCCKOM
CUMBOJIMKOM, pears
JJIEeMEHTapHbIE  OWOJIOTUYECKHE
3a/1aYH.

IMo3naBaTeabHBIE: yMEHUE
CTPYKTYpUpOBaTh  Y4eOHBII MaTepual,
BBIACIIATH B HEM TIJIaBHOC, pa6OTaTB (¢

TIeYaTHBIM TEKCTOM, cXeMaMH,
wuirocTpauusiMu.  J[aBaTe  onpeneneHue
MMOHATHH.

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

BOCIIPHHAMATh HMH(MOpPMALMIO Ha CIyX,
CTPOUTH peUeBbI€ BHICKA3bIBAHNS B YCTHOU
¢opme (oTBeuaTh Ha BOMPOCHI YUHTEI),
pabotats B rpymnmax.

NuauBunyanbHas
pabora, pabota
MaJIbIX Tpymmax

B

Tema 6. UnauBuayaibHOE pa3BUTHE OPraHu3MoB (3 )




24/1

3apoabIILIEBOE pa3BUTHE
OPraHU3MOB

Ypok
OTKPBITHS
HOBOT'O 3HaHUS

y yUaIuxcs pa3BUBAIOTCS
MOHSITHS 00 OHTOI'CHE3E,
HaYaIbHBIX CTTHSIX
SMOpPUOHATBHOTO  Pa3BUTHS, O
3apOIbIIIEBBIX JIUCTKAX u
rporecce OpraHOreHe3a,;
y4anecs COBEPIICHCTBYIOT
YMEHHUSI  CpaBHHBAaTh  CTaJUU
SMOPHOHATIEHOTO pa3BUTHS
Mexay coboii W OOBICHATH
MPOIIECCh, TMPOUCXONAININE HA
KKIOW CTaaud, II0JIh30BATHCS
OHOJIOTHYECKOM CHMBOJIMKO,
peniathb 3JIeMEHTAapHBIC

OMOJIOTHYECKHE 3aa4uH.

IMo3HaBaTeabHbIE. YMCHHE  HAXOJIUTh
HYXHYIO HHGOpPMAIUIO, HCIOIb30BaTh
pa3IUYHbIC HUCTOYHUKHU MOJTYYICHUS
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
yueOHOTO MaTepHana.

PeryasiTuBHbIE: CaMOCTOSTEITLHO
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.

KomMMyHuKkaTHBHBIE. OTCTaBaTh CBOIO
TOYKY 3pEHUSl TPHUBOAUTH APTYMEHTHI,
IMMOATBEPIKIAATh ux nmpuMepamu, C

JIOCTOMHCTBOM MPU3HABATH CBOU OIIUOKH U
KOPPEKTUPOBATh 3HaHMUS,
B3aMMOOLIEHUBATh JIPYT Apyra.

[IpomMexxyTouHBII
KOHTPOJb IO
«Pa3MHOKEHHE
OPTraHU3MOBY

TEMEC




25/2

Huddepenurpoka
KJIETOK.
[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
PE3YJITATOB JESATCILHOCTH.
PeryasiTuBHBIE. YMEHHUS OCYIIECTBIATH
IJTAaHUPOBAHUE, MIPOTHO3UPOBAHUE,
KOHTPOJIb B (opMme cimdeHus crocoda
JICUCTBUS U €r0 pe3yjbTara C 3aJaHHbIM
STAJIOHOM, KOPPEKTHPOBAaTh W OICHUBATH
CBOH 3HAHUS H JIeHCTBUA,
PerJIaMEeHTHPOBATh CBOKO JICSATEIILHOCTD.
KoMMyHuKkaTHBHbIE. YMEHHS CIyIIaTh H
BCTymaTh B JHAJOr, Yy4YacTBOBAaTh B
KOJUICKTUBHOM  OOCYXICHHUU  MPOOJIeM,
IJIaHUPOBAHUEC yqeGHoro COTPpYAHHNYECTBA
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.
«KoncrpykTop».
Yyamumces
npeiaraTcs
KapTOUYKU c
HU300pakKeHUEM
CTagui
SMOPUOHAILHOTO
Pa3BUTHUS JKUBOTHBIX
U KapTOYKH C WuX
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;
yJaluecs COBEpUICHCTBYIOT
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,
pemarh 3JIEMEHTapHBIC

OMOJIOTUYECKHE 3aaUM.

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
BBIBO/IBI IO pe3yJibTaTaM paboThI.
KoMMyHHKaTHBHBIE: YMEHUE

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

TemaTuueckuit
KOHTPOJIb
Pazneny
Pasmuoxkenne
pa3BUTHE
OpraHu3MoOB

10

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 | [poCTeHiImX cxeMm

PAKTHKYM PEIECCUBHBIX Mpu3HaKax, | MH(QOPMAIUH, MPEICTABIATh HHPOPMAIIHIO ckpermBanms”
IIeTsX, TOMO3HIOTHBIX W | B BHJE CXEM, TaOIUIl W KOHCIICKTOB;
TETEPO3UTOTHBIX OpraHu3Max, | aHAIU3HPYIOT, CPAaBHHMBAIOT, |[Thopenka  yauTeNneM
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 yYMEHHUS | y4eOHOro Marepuana.
OOBSICHATD NpUYHHbl | PeryjasiTuBHbIE: CaMOCTOSTEITLHO
€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 HCO6XO}:[I/IMLIC
MOJTb30BATHCS TCHETHYECKON | JOTOJTHEHUS, OIICHUTH CTCTCHb
TEPMUHOJIOTHE U CUMBOJIMKOM, | YCOCIIHOCTH  CBOEH  HMHIUBHIYaJIbHOU
COCTaBJISITh 3JIEMEHTAapHBIC | 00Pa30BaTEIBHOMN IEATSIIEHOCTH.
CXeMBl CKDCIIMBAHWS, pEIIaTh KoMMyHUKATHBHBIE. OTCTaBaTh CBOKO
JJIEMEHTAPHBIC resetnyeckue | o Y SPCHHA HPUBOHTL — apTyMCHTDI,
saj1a4m, IIOATBEPKIATh ux IIpUMEpPaMH, c
JAOCTOMHCTBOM IIpU3HABAaThL CBOU OHII/I6KI/I u
KOPPEKTHPOBATh 3HAHUSI,
B3aUMOOLICHUBATh IPYT Apyra.

28/2 |T'enotumn u GeHOTHITL. Komb6unupoBan | y YYALUXCS pazeuBatorcs | Ilo3HaBaTeabHBbIE: ymenue | Kowmponv 3uauuii:
B3anmoneiicTBre reHos. HBIN YPOK.| TOHATHS O TCHOTHIIC, HCMONHOM | CTPYKTYPHPOBaTh y4YeOHBIH MaTepHall, | cOCTaBJIEHHE CXEMBI
AHaIH3UPYIOIIEe Ypok- JIOMUHHUPOBAHHH, BBIICNATh B HEM TJIaBHOE, paboTaTth C MOHOTHOPH/IHOTO
CerHH/IBaHI/IeM HpaKTI/IKyM AHAJIM3UPYIOIIEM CKpPCUIMBAaHWU, II€4YaTHBIM TCKCTOM, cXeMamu, CerH_H/IBaHI/Iﬂ;

y4anecs COBEPIICHCTBYIOT | HITIOCTPALIHAMH. JaBath ompeneneHue 3aKOH

YMEHHS OTIPECTISATh THN | TIOHATHH.

B3aMMOJICHCTBHS reHoB | PeryjasiTuBHBIE: yMEHHE OPIraHHU30BaTh €ZMH000pasAs
(momuHMpOBaHME, HEIOJIHOE | BBINOJIHEHWE  3aJaHUd  y4duTens 10 rubpusios  mepsoro
JIOMHHUPOBaHUE, NpeIOKEHHOMY ~ anroputMy,  jenarp | HOKOJCHHS, — 3aKOH
KOJIOMUHHUPOBAHHUE), BBIBOJIBI 110 PE3yJIbTaTaM paboThlI. PpacIICINICHN.
I10JIb30BAThCS reHerndyeckori | KoMMyHHKaTHBHBIE: yMEHHE

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

peniatb AJIEMEHTApPHBIC | CTPOUTH PEUCBEIC BHICKA3BIBAHUS B YCTHON

TCHCTUYCCKHUC 3aaa4U.

¢dopme (OTBeUaTh Ha BOIPOCHI YUYHUTENs),
paboTaTh B rpymmax.




29/3 | Aurubpuanoe Ypok y YYaIIuXCst passuBarorcs | IlosnaBaresnbHble: 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 Mennens M IepBHYHOro| CKPEIMBAHMY, 3aKOHE | AEMOHCTPALMOHHBIX MATEPUAIOB; YMCKOT |regeTHuecKkux 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
MEXaHU3MAX HACICACTBeHHOCTH, | TPOONEMY, ONpeNeNaTh LEMH M 3ajaud
COCTABJIAT CXeMbl CKPELLMBAHHS, y9e0HON NeATENbHOCTH; yMeHne paboTtatb
peaTs seMenTapHble | 10 IWIAHY, CBEPATH CBOM ICHCTBHS C UENbIO
FeHETHUECKHE 3a1adi. U, TpU HEOOXOJUMOCTH, HCIPABIATH
OIIUOKYU CAMOCTOSITEIILHO.
KoMMyHUKAaTHBHbBIE! yMeHHe
CaMOCTOSITETTFHO OPTraHN30BHIBATh yUeOHOE
B3aMMOJICUCTBHE TIpU paboTe B TPYIIIE;
yMeThb OOBEKTHBHO OIICHHWBAaTh padoTy
YJIEHOB TPYIIIIBL

30/4 |Cuerutennoe Ypok y Y4YaIuxcst 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
HEXEIaTeIIbHOCTH pe3yabTaThl,  OCO3HAHUE  yYaNTUMUCS
OJIM3KOPOICTBEHHBIX OpakoB, | KaueCTBAa W YPOBHS YCBOCHHS 3HAHHA,
COCTaBJISITh CXEMbI CKPELIUBAHUS, | MPOTHO3UPOBAHUS PE3YJIbTATOB KOHTPOJIS,
pemarb 3JIEMEHTAPHBIE | COCTABJICHUE TUIaHa JlanbHeuen

TEHETUIECKHUE 3a[adH. NIESATEITLHOCTH YIaIerocs.
KoMMyHUKAaTHBHBIE: yMEHUue

BOCIIPUHAMATh HHPOPMALUIO Ha CIyX,
paboTaTh B COCTaBe TBOPYECKHX TPYMIL.
YMeHue ciymarb W 3aJaBaTh BOMPOCHI
YUUTEIIO U OTHOKJIACCHUKAM
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OTHOILIIEHHS TeH —
npusHak. BuesaepHas
HACJICJICTBEHHOCTb.
BsaumogeiicTBue
TE€HOTHIA U CPEJIbI IPU
(hopMHUpOBaHKH MMPU3HAKA.
I'eneTnyeckme OCHOBBI
MMOBEICHUSA

1 |VYpok
001IeEMETO0JIO
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  peakuuw;  ydairuecs
COBEPIIICHCTBYIOT 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 1O  pe3yiabTataM  pabOThI
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)
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MoaudukanuonHas,

KOMOMHATHBHAS n

MyTallMOHHAasA
N3MCHYHUBOCTD

1 Ypok
dbopmupoBaHus
U TICPBHUYHOTO
3aKpeTUIeHUs
3HAHUI

y yJamuxcs pa3BUBAIOTCS
MOHATHA O MOAU(PHUKAIIMOHHON
M3MEHYMBOCTH, KOMOMHATHBHOM

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

3aKOHE TOMOJIOTHUECKUX PSIO0B
HaCJIEACTBEHHOH W3MEHYHBOCTH;
yaaImuecs COBEPIICHCTBYIOT
YMEHHUS  OOBSACHATH IPHYUHBI
BO3HUKHOBEHHUS
MOIUGUKAITMOHHBIX,
KOMOWHATHBHBIX ¥ MYTAI[HOHHBIX
H3MEHEHHH, CpaBHUBATh
pa3iUYHbIC TUIBI U3MEHYUBOCTH.

IMo3naBaTejabHbIEe. YMEHHE  HAXOJHUTh
HY)XHYI0 HWH(POpPMAIMIO, 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
W3YyYEHHOTO Ha pa3IMYHBIX MpeaMeTax
yueOHOro Marepuana.

PeryasiTuBHbIE! CaMOCTOSITETILHO
MOCTaBUTh 1eNTb paOOTHI, COCTABUTD TUIAH U
MOCJIEIOBATENILHOCTh JICHCTBHUM, CIMYUTDH

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

00pa3oBaTeIbHON eI TENbHOCTH.
KomMyHuKaTHBHBIE. OTCTaBaTh CBOIO
TOYKY 3PEHUS IPUBOANTE apT'yMEHTHI,
MOJTBEPKIATH X IPUMEPAMH, C
JOCTOMHCTBOM IPHU3HABATH CBOM OLIMOKHU U
KOPPEKTUPOBATh 3HAHUs, B3aUMOOLICHUBATh

ApyT apyra.

TemaTnueckwnit
KOHTPOJIb [0 TeMaM
«OcHOBHBIE
3aKOHOMEPHOCTHU
HACJIEACTBEHHOCTH Y,
«OcHOBHBIE
3aKOHOMEPHOCTH
W3MEHYHBOCTH




33/2 |HacnencTBenHas 1 |KomOunmpOBa y y4amuxcst pazBuBatorcsi | Ilo3HaBaTe/ibHBIE! ymenust |Konmpons SHAHULL
U3MEHUYUBOCTDL UEJIOBEKA HHBIU YPOK MOHATHA O METOAax H3YUYCHHSA | CaMOCTOATEIILHOI'O IIOMCKa W BBIACICHUA IIpOBEpPOUHAs pa60Ta
HacJEACTBEHHOCTH YeNoBeKa, | HEOOXOAUMOM nH(pOpMaIUH, BBIOOD |10 TeMe
HaclIeAOBAaHUM TPYNI  KPOBH, | OCHOBAHMN U KPUTEPHUEB JJIsl CPABHEHUSI. «MonuduKannoHHas,
pesyc-thaktopa, HEKOTOpbIX | PeryasiTuBHbIE. yMEHUE ONPEAECIATh LENb KOMOHHATHBHAS -
HacJeACTBEHHBIX 0one3Hsax | paboThI, IUIAaHUPOBATH STaInbl ee
YelloBeKa M WX NPOQWIAKTHKE, | BBHIMIOJHEHUS W OLCHUBATh IOJIyUYCHHBIC MYyTallMoHHaA
3HAYEHUU T€HETUKU ISl | pe3yibTaThl, OCO3HaHUE  y4YaluUMUCS MSMCHYHUBOCTE).
MEIUIUHBI; ydamyecs | KayecTBa M YPOBHSL YCBOECHHS 3HAHMIA,
COBEPIIICHCTBYIOT YMEHHE | MPOTHO3UPOBAHUS PE3yJIbTATOB KOHTPOIIS,
[IPUMEHSTh 3HaHUE | COCTaBJICHUE [J1aHa JanbHenen
3aKOHOMEPHOCTEMN JEATEIbHOCTH YYaIllerocs.
HAaCJIEACTBEHHOCTH st | KoMMyHukaTuBHBIE! yMeHHe
OOBSICHCHHS ~ HEXKEJATeILbHOCTH | BOCIPUHUMATh HWH(POPMAIMIO Ha CIyX,
POICTBEHHBIX OpakoB, NPUYHH | padOTaTh B COCTaBE TBOPYECKHUX TPYIIIL.
BO3HUKHOBEHUSI HACJIEICTBEHHBIX | YMEHUE CIOyllaTh MW 3aJaBaThb BOIPOCHI
0oJIe3Hel y YesoBeKa. YUUTEIIO U OTHOKJIACCHUKAM
Tema 9. I'eneruxa u cesexuus (1 4)
34/1 | Tenernka u cenekuus 1 |VYpok y yyanmxcs passuBarorcs | IlosmaBaresnbHble: nasath onpenenenus ([IpoBepounas pabota
00IIeMeTOI0I0 | HOHATHA 00 OJOMAIIHMBAHWH, | TEPMHMHAM; AHAIM3MPOBATh COJIEPIKAHUE
FHYECKOil LIEHTPHI NPOUCXOXKJECHUS | JEMOHCTPALMOHHBIX MATEPUAIOB; YMEIOT
HarpasleHHoCT | KYIBTYPHBIX pacTeHui, | BOCIPOU3BOAUTH HH(GOPMAIIMIO TI0 MaMSITH,
- HUCKYCCTBEHHBIN oTOOp, | aBaTh OMpEACICHUE IOHATHUSIM, CTPOUTH
reTepo3uc, rUOpHUIn3alus, | pedeBble BBICKA3bIBAHUS, YCTAHABJIMBATH
HCKYCCTBEHHOM MyTareHese, | NPUYMHHO-CJIEICTBEHHBIC CBS3H.
KJIOHHPOBAHUH, TpaHcreHese; | PeryJaATUBHbIE. YMEHHE CaMOCTOSITEIEHO
ydaluecs COBEPIICHCTBYIOT | OOHapyXuBaTh u (POPMHPOBATH YUESOHYIO
YMEHHS XapaKTepPH30BaTh CYTh | MpobieMy, ONpeAensTh IeNd W 3aJadu
METOJOB CENEKIHUH, OOBSCHATH | yUeOHOW NeATeIHHOCTH;, YMEHHE paboTaTh
3HAYCHHE TEHETUKH JUTISL | TIO TIIaHy, CBEPSATH CBOU JIEHCTBHS C MEITBIO
CEJICKIIMU, OIICHWBATh STHYECKHE | M, TPH HEOOXOAUMOCTH, HCIIPABIAThH
ACTIEKTHI KJIOHUPOBAHMUS, | OMIMOKH CAMOCTOSITENBHO.
HUCKYCCTBEHHOTO KoMMyHHKATHBHBIE! yMEHHe
OIUIOAOTBOPEHUS, CaMOCTOSITEIIFHO OPraHN30BHIBATH yUEOHOE
HaIpaBJICHHOTO W3MCHEHUS | B3aMMOJCWCTBUE IMpPH pPaboTe B TPYIIIE;
reHoma. yMeThb OOBEKTHBHO OIICHHBaTh pPaboOTy

YWIEHOB IPYIIIBL.




Jlara npoBeaeHus ypoka

Ne | Tema ypoka
IIo niany ITo pakrty

1 buonorus — Hayka o )uBou npupoje. OCHOBHBIE IPU3HAKU KUBOT'O U
YPOBHH OpraHu3aluu KU3HU

2 Heopranuueckue coequHeHUs KIETKU

3 Oprannueckne COeTMHEHUS KICTKU: YTICBOAb, JTUITUIbI

4 benku, ux crpoenue u pyHkuuu

S HyxkienHoBbIe KHCIIOTBI: COCTaB, CTpOeHHE, (PYHKINUU

6 AT® u apyrue OpraHM4ecKue COCIMHEHUSI KIETKU

7 KieTka — anemMeHTapHas €IMHUIA )KUBOTO

8 | Ilurommaszma

9 MemOpaHHBIE OpraHOU bl KIETKU

10 | Snpo. [IpokapuoTH ¥ SYKapUOTHI

11 | O6men BemecTn

12 CDOTOSI/IHTG?». [IpeoOpa3oBaHue YHEPTUH CBETA B YHEPTUIO0 XUMUUYECKUX
CBsI3eH

13 | Buonornueckoe okucaenue 1 obecreveHne KIeToK SHeprueit

14 | I'enernueckas unpopmanusg. Yasoenue JHK

15 | Cunres PHK no matpune JJHK. I'enernueckuii kox

16 | Buocunres 6enxos

17 | Perynsuus paboTsl reHoOB

18 | Bupycsl — HexneTounsle GOPMBI KI3HA

19 | I'ennas u kneTouyHas HHXEHEPHS

20 | Becnonioe U IOI0BOE Pa3MHOKEHUE

21 | lenenne xnetkn. MuTo3

22 | Meito3

23 | O6pazoBanme MONOBHIX KIIeTOK. OMIOTOTBOPEHHE

24 | 3aponpInIeBOE pa3BUTHE OPraHU3MOB

25 | Jluddepenmmpopka ki1eTok. I1ocTaMOPHOHAEHOE pa3BUTHE

26 | PasBuTHE B3pOCIOr0O OPraHU3MA

27 | MonorubpuaHoe ckpenmpanue. [1epBrlif 1 BTOpoii 3ak0HBI MeHens

08 I'enotun u penorun. BzaumoneiicTBue reHoB. AHATU3UPYIOIIEE

CKpCHIMBAHHUEM




29

JurnbpunHoe ckpemuyBanue. Tperuii 3akoH Menaenst

30 | Cuennennoe Hacie0BaHUE TEHOB
OrHoIIeHUs TeH — TpU3HaK. BHesiepHas HacJIeICTBEHHOCTb.
31 | B3aumopeicTBHE TEHOTHIIA U CPEIbl IPH (HOPMUPOBAHHH MIPU3HAKA.
['eHeTHYECKUE OCHOBBI MOBEACHHS
32 | Momuduxanuonsas, KOMOMHATHBHAS U MYTAaIlMOHHAS H3MEHYUBOCTh
33 | HacencrBenHas H3MEHUMBOCTh YeOBEKA
34 | I'eneTuka u cenexuus
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