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IosicHUTENLHAA 3ANIUCKA.

Menu u 3agaun:
B paboueii mporpaMmMe HalluTH OTPaKCHUE ICJIA U 33/1a4d U3YUYEHUST OMOJIOTHH Ha YPOBHE

cpeaHero oOmiero oOpa3oBaHMs, W3JIOXKEHHbIE B MOACHUTENbHON 3amucke K [IpumepHoit
nporpamme 1o 6ruosioruu (0a30BbIid YPOBEHB ).
Lesbr0 6a30BOTO Kypca sIBISETCS:

Co3gaHue y WIKOJIBHHKOB TPEACTABICHUS O OHOJOTMHM KaK O BIIOJHE CIIOKUBIIEMCS
KOMIUIEKCE HAYYHBIX JUCIMIUIMH, KaXas U3 KOTOPBIX HE TOJIBKO pEIIaeT COOCTBEHHBIC
cnenuduveckrue NpoOJieMbl, HO BHOCHJIA M BHOCHT BKJIQJ B CO3JaHHE C€IWHOTO HAYyYHOTO
3JaHHsI OMOJIOTHUH, CKPETUICHHOTO PSIJIOM YCTOSIBITUXCSI TIPUHIIUIIOB.
O3HaKOMJICHHE YYalluXCsi C OCHOBAMH OWOJOTHYECKOW TEPMHUHOJIOTHH, CHUCTEMAaTHKH,
BEJYIIUMH OMOJOTHYECKHUMH IIKOJAaMH M TEYCHHUSMHU, OOy4YeHHE CBOOOJHOMY BIIAJICHUIO
«OMOJIOTHYECKUM SI3BIKOM» U crieupuKe "OMOJIOTHYeCKOT0 MBINUICHUs ", padoTe B HAYYHBIX
OoubnmuoTekax.
JleMOHCTpalni HEOOXOIUMOCTH OOpaIleHUs] K CMEKHBIM JUCIHUIUIMHAM, YTO MO3BOJUT
0CO3HATh TECHEWIHME CBA3M OHMOJIOTMU C JPYTMMHU OOJIACTSIMH HAYKH, TOJYYHUTh HaBBIKU
MBIIUICHHS B IIOTPAHUYHBIX 00JIaCTsIX 3HAHUH.

bazoBoe Owmonornveckoe 00pa3oBaHUE HOJDKHO OOECIICYHUTH BBITYCKHUKAM BBICOKYIO

6I/IOJ'IOFI/I‘leCKy10, B TOM YHCJIC, DKOJIOTHYCCKYIO U IPUPOJOOXPAHUTCIIBHYO 'PAMOTHOCTD.

3amaum:

OCBOCHHE 3HAHUH 00 OCHOBHBIX OMOJOTHYECKUX TCOPHSIX, UJICAX U MPUHIIUIAX, SBISTFOIIUXCS
COCTaBHOM 4YaCThIO COBPEMEHHOH €CTECTBEHHOHAYYHOW KAapTHUHBI MHpPA; O METOJax
OMOJIOTMYECKUX HAayK (IIMTOJIOTHHM, TCHETHUKHU, CEJICKIIMH, OMOTEXHOJOIHWH, 3KOJOTHH); O
CTPOCHUH, MHOTOOOPa3UN U OCOOCHHOCTSIX OMocHcTeM (KJIETKA, OPTaHU3M, TOMYJISIHS, BU/,
OouoreoneHo3, Ouocdepa); BBIJAIOMIUXCS OHOJOTHYECKUX OTKPBITUAX M COBPEMEHHBIX
UCCIICIOBAaHHUSX B OMOJIOTHYECKOM HAYKE;

OBJIaJICHUE YMEHHUSMHU XapaKTepU30BaTh COBPEMEHHBbIE HAy4YHBIE OTKPBITUS B OO0IACTH
OMOJIOTUH; YCTaHABIUBATH CBS3b MEXKIY Pa3BUTHEM OHOJOTHUU U COIUAIBHO-ITHUYECKUMU,
HKOJIOTHYECKUMH TPOOIEMaMH YeJIOBEUECTBA; CaMOCTOSITEIHHO TPOBOAUTH OHOIOTHUYECKHE
uccienoBanus (HaOJIOACHWE, HM3MEPEHUE, HKCIEPUMEHT, MOJAEITUPOBaHHWE) U TPaMOTHO
0opOpPMIISITh TIOJYYCHHBIC PE3YJIbTAThI, AHAIW3HPOBATH M HCIOJIB30BATh OHOJOTHYCCKYIO
H(}OPMAIINIO; TTOJIb30BAThC OMOIOTUYECKON TEPMUHOJIIOTHEN U CHMBOIHUKOIA;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYAIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH B
mpolecce U3ydeHus TMpoOjieM COBPEMEHHOW OWOJIOTHYECKON HAayKH; TMPOBEICHUS
HKCIIEPUMEHTAJbHBIX HCCIEIOBAHUM, pEIIeHUs OHOJOTMYECKHX 3a7ad, MOJECIUPOBAHMUS
OHMOJIOTHYECKUX 00BEKTOB U TIPOIIECCOB;

BOCIIHTAaHHUE YOEKJEHHOCTH B BO3MOXKHOCTHU TMO3HAHUS 3aKOHOMEPHOCTEH >KMBOU MPUPOIBI,
HEOOXOUMOCTH OEpeKHOTO0 OTHOLIEHUS K HeH, COONIOACHHUS OSTUYECKHUX HOPM MpHU
MIPOBEJICHUH OMOJIOTUYECKUX UCCIICIOBAHUN;

UCIIONIb30BaHNE TMPUOOPETEHHBIX 3HAHWW M YMEHHH B TMOBCEIHEBHOW >KU3HH JUISI OIICHKHU
MOCTIEACTBHI CBOEU MEATENBHOCTH MO OTHOIICHHIO K OKPYXAloIIel cpeie, cCOOCTBEHHOMY
3JIOPOBBIO; BBIPAOOTKH HABBIKOB 3KOJOTHYECKOW KYJIBTYPhI; OOOCHOBAHUS M COOJIIOJCHHS
Mep npodunaktuku 3aboneBanuii 1 BUY-undexmmm.

HOpMaTI/IBHble AOKYMEHTBI M METOAUYECCKHE PEKOMECHIAAIMM, Ha OCHOBAHHU KOTOPBIX
paszpaboTana pabouasi mporpamma:

@enepanbHblii KOMIIOHEHT TOCYIAapCTBEHHOI'O CTaHAapTa MO OHOJOTMH, YTBEPXKICH
npukazoM Muno6pazoBanusi Poccuu ot 5.03.2004 r. Ne 1089.



e buonorus. PaGoume mporpammbl. 10-11 xmaccel: yue6. mocobue s oOrieodpa3oBar.
yapexaeHuii: 6a3oBeiid ypoBeHb / [."M. JIpimmun, O.B. Cabnuna. — M.: IIpocBemenue,
2018

JlanHast pabouasi mporpaMma cocTaBlieHa Ha ocHoBe @enepanbHOr0 KOMIIOHEHTA
rOCYyJapCTBEHHOTO CTaHJAapTa CpelHero oouiero oOpa3oBaHUs, MPUMEPHOM MHPOTPaMMBI IO
ouosmornn K ydeOHuKy mias 10-11 xmaccoB oOmieoOpazoBaTeNbHBIX yupexaeHuit / [.M.
Hemviun, O.B. Cabnuna. — M.: Ilpocsemenue, 2018, TpeGoBaHMI K YPOBHIO TOJITOTOBKHU
BBIITYCKHUKOB 110 Onojoruu. Ha n3ydeHnue Kypca OMOJIOTHH BBIICICHO 68 4acoB, B TOM YHCIIE B
10 knacce — 34 gac (1 gac B Henento), B 11 kiacce — 34 vac (1 gac B Henenio).

OCHOBY CTPYKTYpPHPOBaHHUsI COACp)KaHUS Kypca OHOJOTMHM B CTaplied MIKOJe
COCTABIJIAIIOT BEAYIIME CUCTEMOOOpA3yIoIIMe HACU — OTIMYUTEIbHBIE OCOOCHHOCTH >XUBOU
NPUPOJIbI, €€ YPOBHEBasi OPraHU3aIlUsl M IBOJIOIMS, B COOTBETCTBUU C KOTOPBIMHU BBIJCIICHBI
coJiepKaTebHble JIMHUM Kypca: OMONOTHS Kak HayKa, METOJbl HAy4YHOTO MO3HAHUS, KJIETKa;
OpraHu3M; BUJI; SKOCUCTEMBI.

Cuctemoo0pazyromye BeAyIInue HAeu: pa3HOypOBHEBAs OpraHU3alus KU3HH, SBOJIIOLNS,
B3aMMOCBSI3b B OHMOJIOTMYECKHX CHCTEMaxX IIO3BOJISIIOT OOECIEYUTh IEIOCTHOCTh Y4eOHOTO
npeamera. [ToHOTa U CHCTEMHOCTh 3HAHUH, H3JI0KEHHBIX B COJIEP)KATEIbHBIX JIMHUSX, HX CBSI3b
C JApYyruMH 00pa30BaTEIbHBIMH OOJIACTSIMH IO3BOJISIOT YCIEIIHO pellaTh 3ajadd OOIIero
CpemHero o0pa3oBaHHs.

[Tpu n3ydeHun 1aHHOTO Kypca yJaliecs MojydaroT O0IIre IPeACTaBICHUS O CTPYKTYype
OHMOJIOTMYECKON HayKu, €€ HCTOPHM W METOAaX HCCICIOBaHUS, HPaBCTBCHHBIX HOpMax U
NPUHIUIIAX OTHOWICHHUA K mpupoxae. CBeneHHs 00 YPOBHSX OpraHHM3alMd XKU3HH, SBOJIOLUU
o0oOmiarorcsi, yriuyOsifoTCsT H  paciiupstorcs. [lpu  ATOM  yUMTBIBAIOTCS  BO3PACTHbBIE
OCOOEHHOCTH yYallluxcsl.

Y4eOHO-MeTOAMYeCKNH KOMILJIEKT, HCI0JIb3yeMbli JJIsl peaju3anuu padoueil mporpamMmsl.

1. Yuebnuk: benses /K., Ipmmmmn I''M., Ky3uenosa JLH. u ap. / Ilox pen. bemsiera [I.K.,
Jeiviuia I'.M. buonorus. 10 knacc (6a3oBsiii ypoBens) — M.: IIpocsemenue, 2019 (PI'OC)
OcHOBHBIE U JOINOJIHUTENbHbIE MH(POPMAIMOHHbIE UCTOYHUKHU, PEKOMEHAYEMbIE YydallUMCs U
UCTIOJIb3yeMble YUUTeNeM (CaliThl, KOMITBIOTEPHBIE IPOTPAMMBI U T.I1.)

1. Koznosa T.A., Kyumenko B.C. buonorus B tabnunax 6-11 kmaccel. CripaBouHoe 1mocooue. -
M.: Ipoda, 2002;

2. barye A.C, I'ynenkoBa M.A., EneneBckuii A.I'. buonorusi. bonbiioil crnpaBoOYHUK st
IIKOJIBHUKOB M MOCTYMAONUX B BY3bl. - M.: [lpoda, 2004;

3. bonrosa 1.B. CoopHuk 3ana4 no O61ieit 6M0I0rHH A1 NOCTYNAOIMUX B BY3bl. - M.: «OHHKC
21 Bex» «Mup u obpazoanue», 2005;

4. MenaunukoB b.M. buonorus: ¢opmMbel U ypoBHHM XU3HM: Mocobue st ydamuxcs / B.M.
MenHukoB. - 2-e u3f., nepepad. - M.: Ilpocsemenue, 2006r.

WHTepHET — pecypehl Ui YUUTENS:

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

Cetpb TBOopueckux yuutesneit. CooOmiecTBo yuuTesneit Onoaoruu

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

deepanbHbBI HHCTUTYT Nienaroruueckuii usmepenui http://old.fipi.ru/

http://edu.ru/ — ¢penepanbubiii mopran — Poccuiickoe oOpa3oBaHue, €AMHOE OKHO JOCTYIIA

K 00pa30BaTENbHBIM PECypPCaM.

5. http://festival.1september.ru/ — caiit ®ectuBanb negaroruyeckux uaeid «OTKPHITHII
YPOK» U3AaTeabcKoro noma «llepBoe ceHTs0ps», OTKPBITHINA eAarorndyeckuii Gopym.

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

NS
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MecTo nporpaMmmbl B y4eOHOM ILJIaHeE.

Uzyuenne xypca «OOmas OHOJIOTUS» OCHOBBIBACTCS Ha 3HAHUSAX, MOJYYEHHBIX
yUalIUMHUCS TPH M3YYCHUU OWOJIOTUYECKUX MUCHUIUIMH B MIQAIIMX KJaccax, a Takke
NPUOOPETEHHBIX HA YypOKaxX XHUMHH, (U3UKH, HCTOPUH, (PU3UUYECKOH M SKOHOMHYECKOM
reorpadun. Cam penMer sSBIsSeTCst 0a30BbIM TSI psia CIICIUATbHBIX TUCIUTIIHH.

B 10 xmacce o0oOmiaroTcsi 3HaHHMS O KJIETOYHOM YpPOBHE KH3HHU, BHUJAX KJIETOK H
HEKJICTOYHBIX (OpPM IKH3HHU, PACHIUPSIOTCS TMPEICTABICHUS O CaMOBOCIPOW3BEICHUE
OpPraHU3MOB, T€HETHYECKHX 3aKOHAX HACJIEJCTBEHHOCTH W H3MEHUYMBOCTH, O MHOT0OOpa3suu
MOPOJI, COPTOB U IITAMMOB OPTaHU3MOB, TIOJIYUEHHBIX YEJIOBEKOM B CEJICKIIUH.

B 11 xmacce o6o0maroTcsi 3HaHUS O XU3HU U YPOBHSAX €€ OpraHu3allH, PacKpbIBAIOT
MHUPOBO33PEHYECKUE BOMIPOCHI O TIPOUCXOKICHUN M PA3BUTHU JKU3HU Ha 3emiie, 00001maTcs u
YrayOIsIFOTCS MOHATHS 00 YBOJIIOLIMOHHOM Pa3BUTUU OPTaHU3MOB.

Kypc Omonoruu Ha cTyneHW cpefaHero (IOJHOro) oOIIero odpa3oBaHWs HANpPaBJICH Ha
dbopMupoBaHUE Yy ydyalIMXcs LIETOCTHOM CHCTEMbl 3HAaHUW O KMBOW NMPUPOJAE, €€ CUCTEMHOM
OpraHU3aIu ¥ 3BOJIIOINH, TTO3TOMY MPOTPaMMa BKIIFOUAET CBEJICHUS 00 00X OMOJIOTUYECKUX
3aKOHOMEPHOCTSIX, MPOSBISAIOIIMXCA HAa pa3HbIX YPOBHAX OpPraHU3ald >KUBOM IPUPOABIL.
OcHoBy o0TOOpa COJiep’KaHusl COCTaBIJISIET 3HAHUELEHTPUYECKUI MOJIXOJ, B COOTBETCTBUU C
KOTOPBIM yUalliecsl TOJKHBI OCBOUTh 3HAHUS U YMEHHUS, COCTABIISIONIUE TIOCTATOYHYIO 0a3y JUIs
poJo/DKeHHST oOpazoBanus B BVY3e, obecneuwmBaromme KyabTypy IOBEACHHS B TPHUPOIE,
npoBeaeHUs U 0hopMIIeHHS OUOJIOTHYECKUX UCCIIeI0OBAaHUM.

Kosin4yecTBo yacoB B yueOHOM ILJ1aHe.

OenepalibHblil 0a3UCHBIA y4eOHBIN IUTaH JUIsi 0O0pa3oBaTeNbHBIX YyupexaeHuil Poccuiickoit

®enepanuu oTBOAUT 34 yaca-1 yac B HEJEIIO.

KonruecTBO KOHTPOJIBHBIX U TA0OPATOPHBIX PadOT OCTaBJICHO 0€3 U3MEHEHUS B COOTBETCTBUU C

IIPUMEPHON U aBTOPCKOM IIPOIPAMMOM.

IlnannpyemMsble pe3y/abTaThl.

Yuenuk nayuumcs:

* packpbIBaTh Ha MPUMEPAX POJIb OMOIOTUU B (POPMHPOBAHUY COBPEMEHHOM Hay4YHOH KapTUHBI
MHpa U B IPAKTUYECKOMN JCSITEIILHOCTHU JIIOJIEH;

* [IOHMMATh U ONHUCHIBATh B3AMMOCBSI3b MEXK]ly €CTECTBEHHBIMU U MATEMAaTUYECKUMH HAYKAMH;

* TIOHUMAThb CMBICJ, PA3JINYaTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEK]Yy OCHOBOIIOJIAratOIIuMKI
OMOJOTUYECKUMH MOHATHAMU: KJIETKa, OpraHu3M, BUJ, IKOCHCTeMa, buocdepa;

* TPOBOJUTH IKCIIEPUMEHTHI 10 MU3YUYCHHIO OMOJIOTHYECKUX OOBEKTOB W SBJICHUM, OOBACHSITH
pe3yNbTaThl SKCIIEPUMEHTOB, aHATTU3UPOBATh UX, POPMYITHPOBATH BHIBOIBL;

* (opmynupoBaTh THUMOTE3bI HA OCHOBAHUU MPEJIOKEHHON OMOIOTHYECKOW MH(pOpMAIUU U
npeasiaraTh BApUaHThI POBEPKU TUIIOTES;

* CpaBHUBAaTh OHMOJIOTHUYECKHE OOBEKTHI MEXIYy COOOW MO 3aJaHHBIM KPUTEPHSIM, JeiaTh
BBIBOJIbI I YMO3AKJIFOUECHHSI HA OCHOBE CPaBHEHNS,

* 00OCHOBBIBATH E€IWHCTBO JKHUBOM M HEXHBOM MPUPOJBI, B3aMMOCBSI3M OPraHU3MOB U
OKpYKaroIlel Cpellbl Ha OCHOBE OMOJIOTUYECKUX TEOPHil;

* pacmo3HaBaTh KJIETKH (MPOKAPUOT W IYKAPUOT, PACTEHUH W >KMUBOTHBIX) IO OIHCAHHIO,
YCTaHABIIMBATh CBS3b CTPOCHUS U (DYHKIUI KOMIIOHEHTOB KIIETKH;

* YCTaHABJIWBATH CBSA3b CTPOCHUS U (DYHKIMH OCHOBHBIX OMOJIOTHYECKHUX MaKPOMOJEKYJ, UX
pOJIb B IIpOIeccax KIETOYHOTO MeTabomn3ma;

* 000CHOBBIBATh B3aUMOCBS3b TUIACTHYECKOTO M SHEPTETUUECKOT0 OOMEHOB, MPOUCXOIANINX B
KJIETKaX >KUBBIX OPraHU3MOB;

* pacmo3HaBaTh MOMYJISINIO U OMOJIOTHUECKHUI BU IO OCHOBHBIM KPUTEPHSIM;

* OMUCHIBATH PEHOTUIT MHOTOKJIETOUHBIX PACTEHUH, )KUBOTHBIX U TPHOOB;

*  0OBSICHATH MHOTOOOpa3Me OPraHNU3MOB, IPUMEHSIS IBOTIOIUOHHYIO TEOPHIO;

* OOBSCHATH MPUYNHBI HACIIEACTBEHHBIX 3a00ICBaHMUIA;



BBISIBIIATh U3MEHUHUBOCTh Y OPIraHU3MOB; CPABHUBATH HACJICICTBECHHYIO U HEHACIIECTBEHHYIO
U3MEHUYUBOCTB;

BBISABIISITH MOP(OJIOTHUECKUE, (PU3HOIOTUYECKHE, TOBEICHUYECKUE aIalTalluid OPTraHU3MOB K
cpeze oOuTaHMs U IEHCTBUIO SKOJIOTHYECKUX (DAKTOPOB;

COCTaBJISITh CXEMBI IIEPEHOCA BEUIECTB U SHEPTUU B 3KOCHUCTEME (LIETIN TUTaHMS);

IOPUBOAUTH  JIOKAa3aTEIbCTBA  HEOOXOJMMOCTH  COXpaHeHHs  OuopasHooOpasus s
YCTOMYMBOTO Pa3BUTHUS U OXPaHbI OKPYXKAIOLIEH CPENIbL;

OLIEHUBATh JIOCTOBEPHOCTh OHONOrMYeckoi uHGpOpMalMK, MOJYYEeHHOM M3 pPa3HbIX
HUCTOYHHKOB;

IPEICTaBIATh OMOJOIMUYECKYI0 HH(OPMAIIMIO B BUIE€ TEKCTA, TaOIMILIbI, rpaduKa, AuarpaMmbl
U JIeJ1aTh BBIBO/IbI HA OCHOBAHUU IIPEACTABICHHBIX JAHHBIX;

OLIEHUBATb pOJIb JIOCTM)KEHUH TE€HETHKH, CEJIeKIUH, OHMOTEeXHOJIOTMH B IPAKTHUYECKON
JESATCIIBHOCTH YEJI0BEKA;

OOBSICHATh HETaTUBHOE BIMSHUE BEILECTB (JIKOroJIsl, HUIKOTHHA, HAPKOTHUYECKUX CPEJICTB) Ha
3apOJBIIIEBOE PA3BUTHE YEIIOBEKA.

Y4eHHK HAY4YNTCH:

JaBaTh HaydyHOoe OOBsCHEHWE OuojormdeckuMm  (akrtam, mporeccaM,  SIBJICHHUSM,
3aKOHOMEPHOCTSIM, HCIOJIb3Yysl OMOJIOTHYECKHE TEOpHM (KJIETOYHYI0, 3BOJIIOLMOHHYIO),
ydeHue o 6nocgepe, 3aKOHBI HACIECTBEHHOCTH, 3aKOHOMEPHOCTH W3MEHYNBOCTH;
XapakTepu3oBaTb COBPEMEHHbIE HAIpPABICHHUS B Pa3BUTUU OWOJIOTUM; OIUCHIBaTh MX
BO3MO>KHOE HCII0JIb30BaHHUE B IPAKTUYECKON JESITEIbHOCTH;

CpaBHUBATh CIIOCOOBI JIEJIEHUS KIETKU (MUTO3 U MeH03);

pemaTh 3amayn Ha mocTtpoeHue QparmeHTta Bropoil menn JHK mo mpemioxeHHOMY
dbparmenty nepsoit, MPHK 1o yuactky JIHK;

pemath 3ajadyd Ha OINpPEAEJCHHE KOJIMYECTBA XPOMOCOM B COMAaTHUYECKHUX U IOJOBBIX
KJIEeTKaX, a TaKke B KJIETKax Iepe] HayaJoM JesieHus (MeHo3a MM MHUTO3a) U IO ero
OKOHYAHUH (1711 MHOTOKJIETOYHBIX OPTaHU3MOB);

peliaTb TE€HETHMYECKHE 3aJaud Ha MOHOTHMOPHIHOE CKpPEUIMBAHHE, COCTaBIATH CXEMbI
MOHOTHOPUAHOTO CKpELIMBaHUS, NPUMEHSS 3aKOHbl HACJIEJCTBEHHOCTH M HUCHOJb3Ys
OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

yCTaHABJIMBATh THUI HACJIEIOBAaHUS M XapakTep NpPOSBICHHS MpPU3HaKa MO 33/JaHHON cxeme
POJOCIOBHON, IPUMEHSS 3aKOHBI HACIEACTBEHHOCTH;

OLICHMBATh Pe3yJbTaThl B3aMMOJECHCTBHS UeIOBEKa U OKPYXKarollel Cpelibl, IPOrHO3UPOBATh
BO3MOXKHBIE IIOCJIEJCTBUS JIE€ATEIBHOCTH YEJIOBEKAa JJI CYHIECTBOBAHMS OTIEIbHBIX
OMOJIOrN4YeCKNX O0BEKTOB U LIEIBIX MPUPOIHBIX COOOIIECTB.

JIMYHOCTHBIMH pe3yJabTaTaMu O6y‘IeHI/I$I OuoyIoruM B cpez[Heﬁ IIKOJIC ABJIAKOTCA:

peaﬂnsaunﬂ ATHYCCKUX YCTaHOBOK I1I0 OTHOIICHHUIK K 6I/IOJ'IOFI/I‘-ICCKI/IM OTKpI)ITI/IflM,
UCCIICIOBAHHSIM U MX PE3yJIbTaTaMm;

HpI/I3HaHI/I$I BI)ICOKOI71 IICHHOCTH XM3HHU BO BCEX €€ HpOfIBJ’ICHI/ISIX, 3I[OpOBI)$I CBOCIro n prrI/IX
JIFO/IeH, pealu3alliil YCTaHOBOK 3JI0POBOTO 00pa3a jKU3HU;

C(i)OpMHpOBaHHOCTI/I II03HAaBaTCJIbHBIX MOTHUBOB, HaHpaBHCHHBIX Ha HOHy‘IeHI/Ie HOBOT'O
3HaHUS B OO0JIACTH OWOJIOTUM B CBSI3U C OyAyIIeHd JeATCIbHOCTHIO WM OBITOBBIMU
HpO6HeMaMI/I, CBA3AHHBIMHU C COXpaHeHI/IeM CO6CTB€HHOFO SHOpOBBH nu 3KOJ'IOI"I/I‘-I€CKOI>1
0€30I1aCHOCTEIO.

MeTtanpeaMeTHbIMH pe3yJIbTaTaAMU 00y4eHHsI OMOJIOTUN B CPEIHEN IIKOJIE SABIISIOTCS:

OBJIaACHHUEC COCTaBJIAOIIHNMUAU HCCHCHOB&TCHBCKOﬁ n HpOeKTHOﬁ ACATCIBHOCTH, BKJIHOYas
YMCHUA BUIACTH np06neMy, CTaBUTh BOIIPOCHI, BBIJIBUT'ATh TUIIOTE3bI, AJaBaThb OMNPCACICHUA
IIOHATHUAM, KHaCCI/I(I)I/IL[I/IPOBaTL, Ha6J'IIOI[aTB, MMPpOBOAWUTH 3KCHCPUMCHTHI, ACJIAaTh BBIBOABLI U
3aKIIIOYCHUA, CTPYKTYpHUPOBATH MAaTCpUall, O6’B$[CHI/ITI), JOKa3bIBaTh, 3allIUIATh CBOU UJICH,



* yMeHHe paboTaTh C pa3HbIMH HMCTOYHUKAMH OHOJOTHMYECKOW WH(POpPMALUU: HaXOIUT
Ononornyeckyro WHGOPMAIMIO B Pa3NIWYHBIX HCTOYHHMKAX, AHAJIM3MPOBATh M OLIEHHBATH
uH(pOpMAaIIHIo, TPEOOPa30BLIBATh HHPOPMAIIHIO M3 OJHONU (DOPMBI B IPYTYIO;

* CIOCOOHOCTH BBHIOMPATH IIETIEBBIC  CMBICIOBBIC YCTAHOBKU B CBOMX JCHCTBHAX M MOCTYIKaxX
110 OTHOILEHHIO K KUBOW MPUPOJE, 3J0POBBI0 CBOEMY U OKPYKAIOIINX.

[IpenmMeTHBIMHU pe3yJibTaTaMU 00Y4YeHUs OMOJIOTUU B IIKOJIE SIBISIFOTCS:

1. B no3nasamenvHotl (unmeniekmyanvhot) cgepe:

* XapaKTepHUCTHUKa COJIep)KaHUsl OUOJIOrMYECKUX TEOpUil (KJIETOYHas, HBOJIIOLIMOHHA S TEOPHUs
Y. Jlapsuna), yuenus B.M. Bepnaackoro o Ouocdepe; 3akonoB [. Menzgens,
3aKOHOMEPHOCTEH M3MEHUYMBOCTH; BKJIAJ1a BBIIAIOIINXCS YUYEHBIX B pa3BUTHE OHOJIOTHYECKON
HaYKU;

* BbIJICJICHHE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTMYECKUX OOBEKTOB (KJIETOK: PACTUTEIBHOU U
KUBOTHOM, TIOJIOBBIX M COMAaTUYECKUX, TOAICPHBIX U AICPHBIX; OPraHM3MOB: OJIHOKJIETOYHBIX
U MHOTOKJIETOYHBIX; BHJOB, JKOCHUCTEM, Ouocheprl) M MporeccoB (OOMEH BEIIECTB H
DHEPIUHU, pPa3sMHOXKEHHUE, JICNCHHE KIETKH, OIUIOJOTBOPEHHUE, MACWCTBUE ECTECTBEHHOTO
ot0opa, 00pa3oBaHKEe BUOB, KPYTOBOPOT BEILIECTB);

* 00bsAcHeHHE poiau OuWosoruu B (QOPMHUPOBAHUM HAYYHOTO MHPOBO33PEHHS, BKIaga
OMOJIOTHYECKUX TeopHii B (OPMUPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa; OTPUIATEIHHOTO BIMSHUS AJKOTOJIsI, HUKOTHHA, HAPKOTHYECKUX BEIIECTB HA Pa3BUTHE
3apoJIbIllia YEJIOBEKa; BIMSIHIE MYyTareHOB Ha OPTaHU3M YeJIOBEKa; SKOJOTUYECKHX (aKTOPOB
Ha OpPraHW3Mbl; TPUYMH DBOJIONHMH, W3MEHSIEMOCTH BHUAOB, HAPYUICHUH DPa3BUTHUSA
OpraHU3MOB, HACJIE/ICTBEHHBIX 3a00JICBaHUI, MyTalIHii;

* TIpPUBEICHUE JIOKA3ATEIBCTB (apTyMEHTAIHsI) €AMHCTBA )KUBOM M HEXUBOW MPUPOIBI, POJICTBA
JKUBBIX OPTraHU3MOB U OKPYXKAIOIIEH Cpelibl; HEOOXOAMMOCTH COXpaHEHUS BUIOB

* YMEHUE I0JIb30BaThCsl OMOIOrMUECKON TEPMUHOJIOTHEN U CUMBOJIMKOI;

* pelIeHHEe SJEMEHTAPHBIX OWOJIOTMYECKUX 3a/1ay; COCTABJICHHE OJIIEMEHTAPHBIX CXEM
CKPEILIMBAHMS U CXEM IEPEHOCA BEIIECTB M YHEPTHH B IKOCUCTEMaX (IIETH TUTAHU),

* onucaHue oco0eil BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO;

* BBIIBJICHHE N3MEHUUBOCTH, IIPUCIIOCOOJICHHUI OPTraHN3MOB K Cpesie OOMTaHuS;

* CpaBHEHHE OMOJOrMYECKMX OOBEKTOB (XMMUYECKHH COCTaB TeN KUBOM M HEXHUBOW MPUPO/IBI,
3apOJBIIM  YEJIOBEKa M JIPYTMX  MJICKONMUTAIONINX, MPHPOTHBIE HIKOCHCTEMBI U
arpo’KOCHUCTEMBI) U (POPMYITUPOBKA BHIBOJIOB HA OCHOBE CPAaBHEHMUS.

. B yennocmno-opuenmayuonnou cghepe:

* aHaJM3 U OLIEHKA PA3JIMYHBIX TUIIOTE3 CYLUTHOCTH XKHU3HH, TPOUCXOKIACHUS )KU3HU U YEJIOBEKa,
IJI00ANbHBIX IKOJIOTUYECKUX MpOoOJeM M IMyTed HX PpEelIeHMs], MOCIEACTBHI COOCTBEHHOMN
NeSITeIbHOCTH B OKPY’KaIOIIeH cpesie;

* OIEHKAa OTHYECKUX AaCIEeKTOB HEKOTOPHIX WCCIEAOBAaHMA B O00JACTH OWOTEXHOJIOTUU
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OILUIOI0TBOPEHHUE);

3.B cghepe mpyoosoii desmenvrocmu:

* OBJAJIeHUE YMEHUSMH U HaBBIKAMH IIOCTAHOBKM OHOJOTMYECKHX 3KCIIEPUMEHTOB U
00BsICHEHUE UX PE3YyJIbTATOB;

4. B cgpepe uzuueckou desmenbHOCMU:

* oOocHOBaHHE U COONIOACHHE Mep MNPOPHIAKTUKH BUPYCHBIX 3a00J€BaHUM, BpPEIHBIX
NpUBbIUEK (KypeHHE, ATTIKOTOJIU3M, HAPKOMaHUs ) IPaBUJI MOBEIEHUS B IPUPOTHON Cpejie.

N

Yuer ocobeHHOCTEH yUalmmxcs Kiacca.

Crapmuii KOJBHBIA BO3pacT - 3TO BO3PACT (HOPMUPOBAHMS COOCTBEHHBIX B3IJISJIOB U
OTHOILIEHWH, CTAaHOBJIEHHE HPAaBCTBEHHOIO CaMOCO3HaHMA. brarogaps omnepexaroumemy
Pa3BUTHUIO HWHTEIJIEKTA, IIOBBIIIEHHON WHTEIUIEKTYaJbHOM aKTMBHOCTH CTapIIEKJIACCHUKU
CTAHOBATCS I'OTOBBIMHU K IIOHMMAHHIO U O6CY)KJICHI/IIO MHOI'UX HpO6J’ICM 1 BOIIPOCOB, 0OBIYHO
BOJIHYIOIIMX B3pOCHbIX. Takas OCOOEHHOCTh BO3pacTa JaéT BO3MOXKHOCTb K BOCIPHSTHIO
uH(pOpMallMl  CBEPXIPOrpaMMbl  HIKOJBHOTO Kypca. JletTu 3Toro BO3pacTa  MOTYT



(GopMynHpOBaTh THIIOTE3Bl, PACCYXAATh MPEANOI0KUTEIBHO, MCCIEOBaTh W CPABHUBATH
MeXJIy cOo0OW pa3nuyHble albTEPHATHUBBI NPU PEIIEHWU OJHUX M TeX K€ 3amad. Y HHX
NPOSIBIIIETCS KPUTHYHOCTH MBILIUICHUS, CKIOHHOCTh K IIHPOKOMY OOOOIIEHMIO, MHTEpEC K
yueOHBIM MpeMeTaM MOCTENEHHO MepepacTaeT B MHTEpeC K BOIpocaMm TeopHuH, (GopMUpYETCs
HayYHOE MHPOBO33pEHHE. Y4Yalluecs CTapliei IIKOJIbI OLEHUBAIOT YU4EOHBIN MpOIecc ¢ TOYKU
3peHusi TOro, 4YTO OH JaeT g Oyayliero, HacKOJIbKO OH OTBEYaeT COOCTBEHHBIM
IPECTaBICHUAM O Oyaymiel NesTeNbHOCTH, UX NPUBJICKAIOT MPEIMEThl U BUIBI 3HAHUH, Tl
OHM MOTYT Jlydlie Yy3HaTb ce0si, NPOSBUTH CAMOCTOATENbHOCTh. B 3TOM BO3pacte
YCTAQHABJIMBACTCS JIOBOJBHO TIPOYHAS CBS3b MEXAY NPO(PECCHOHANBHBIME M Y4COHBIMH
WHTEpEecaMu, MpuueM BbIOOp Tpodeccuu crmocoOCcTBYyeT (POPMUPOBAHUIO YUCOHBIX HHTEPECOB.
Y4yeHnue Ui CTapIIMX IIKOJBHUKOB MPHUOOpETaeT KOHKPETHBIA >KU3HEHHBIN CMBICH, TaK Kak
YCBOGHHE YYEOHBIX 3HAaHUN, YMEHHM W HaBBIKOB CTAHOBUTCS BaXKHBIM YCIOBUEM HX
NPECTOSILEr0 MOJHOIIEHHOTO YYacTHs B )KU3HU OOIIECTBA.

@opMbI aTTECTALUM YYALUXCS.

ATTecTanys yJamuxcsi, IpOBOJUMAas B CHCTEME, IMO3BOJISET, HAPSIAY C (OPMHUPYIOLIHM
KOHTPOJIEM MpPEIMETHBIX 3HAHHWM, MPOBOJAUTH MOHUTOPUHI YHHBEPCAJIbHBIX M MPEIMETHBIX
y4eOHBIX JICUCTBHII.

Pabouas nporpamma npegycMaTpuBaeT cienyromre Gopmbl aTTecTalluy MKOJIbHUKOB:

1. IlpomexxyTouHnas (popmupyromias) aTTeCTalus:
® caMocCTosTeNbHBIE paboThI (10 20 MUHYT);
e naboparopHo-nipakTHueckue padotsl (0T 20 10 40 MuHyT);
e (poHTtanbHbIe ONbBITH (10 10 MUHYT);
® JIMarHOCTUYECKOE TECTUPOBAaHUE (OCTATOYHbIE 3HAHMSI MO TEME, YCBOEHHUE TEKYIIEIro
y4eOHOro Marepuaia, COyTCTBYIOIIEEe MOBTOPEHUE) — 5 ...25 MUHYT.
2. WUToroBas (KOHCTaTUPYIOIIIasi) aTTECTALIUSA:
® KOHTpPOJIbHBIE paboThI (45 MUHYT);
® YCTHbIE U KOMOMHUPOBAHHBIE 3a4€Thl (10 45 MUHYT).
XapakTepHble OCOOEHHOCTH KOHTPOJbHO-U3MEpUTENbHbIX MaTepuaioB (KUM) nans
KOHCTaTHUPYIOIIEH aTTeCTalNH:

e KUM cocraBmsitoTcst HA OCHOBE KoU(PHUKATOPA;

e KUM cocTaBIsIOTCSA B COOTBETCTBHE C 000OIICHHEIM ILIAHOM;

® KOJMYECTBO 3aJaHUi B OOOOLICHHOM IUIaHE OIpPENeNIeTCsl MPOJ0JIKUTEIbHOCTHIO
KOHTPOJIbHOM pPa0OThl M BpPEMEHEM, OTBOAMMBIM Ha BBHIMOJIHEHUE OJHOTO 3aJaHMs
JTAHHOTO TUTIA U YPOBHS CJIOKHOCTHU 10 HopMaTuBam EI'D

e TEMaTUKa 33JaHUH OXBaTBIBAET MOJIHOE COJIEPKAaHUE U3YYEHHOTo yueOHOTo MaTtepuaia u
COJIEPKUT DJIEMEHTBI OCTATOYHBIX 3HAHU;

e crpykrypa KM konupyer cTpykTypy KOHTPOJIBbHO-U3MEPUTENbHBIX MaTepuanos EI'D

OcobeHHOCTH UCTIONB30BaHus padoueii mporpammel B 2022-2023 yyeGHOM TOIY
Pabouas nmporpamma pa3paboTaHa ¢ y4eTOM CIEIYIOUIMX 0COOEHHOCTEH:

B 2022-2023 yuebHOM roay mo Mepe MPOXOXKIACHUS NMPOrpaMMbl B T€UEHHE Y4eOHOTO Toja
OyzeT mpou3BeieHa KOPPEKTUPOBKA MTOYPOUYHO-TEMATHIECKOTO TUIAHUPOBAHUS B COOTBETCTBUH C
0COOEHHOCTSIMH KJIACCOB.

B opranuzanuu o6pa3oBaTe/ibHOM AeATEJLHOCTH OYAYT MCIOJIb30BaAHBI

e UuauBunyanbHble 00pa30BaTEbHBIE MAPLIPYTHI

PazHoypoBHeBBIE 3a1aHUs

Coznanue yueOHbIX TPOEKTOB (BUACOMUIBMBI, TPE3CHTAIH )

DnemMeHThl caMo00pa3oBaHus

Conmanu3anys yJanmxcsi CpeJCTBaMH IpeaMeTa — OpTaHU3aIus OOCYKISHHS M PEIICHUs
COLIMAJILHO Ba)KHBIX OOIIECTBEHHBIX MPOOIIEM



e lccnenoBarenbckasi BHEYpOUHas ACSITEILHOCTD

e [IpeeMCTBEHHOCTh METO/OB, MOAXO0B M (OPM O0YUEHHUS MEKIY CTYIEHIMH 00pa30BaHuUs
e 3anmanwms B popmare EI'D

e (Cucrema TUarHOCTUYECKHUX PabOT (BXOISAIIUX, IPOMEKYTOUHBIX, KOHTPOJIbHBIX )

Conepsxkanue y4eOHOro nmpeamera.
10 kiaacc 1 yac B HexeJII0
Beenenue (1 1)
buosnorus — Hayka o uBOH mpupojge. OCHOBHbIC MPHU3HAKH KHMBOTO. buosormueckue
CHCTEMBI. YPOBHHU OpTaHU3alNH KU3HU. MeToabl u3ydeHus: ouonoruu. 3HadyeHue OUOIOTHH.

IIpenmeTHbIe pe3yabTaThbl 00y4eHUs :

Yuawuecs donowcnul 3nams:

* ompezeneHue OUOIOrHU KaK HAYKU;

* OCHOBOTIOJOXHUKOB OHWOJIOTMM KaK HAayKHd, OCHOBOIIOJIO)KHMKOB HAaydyHOUW (3armagHoii)
MEAUIIMHBI, aHATOMUH, (PU3HOTIOTUY;

* cO3JaTeNeu KJIETOYHON TEOpUH;

* co3JaTeNneil COBpEMEHHOT0 3BOJIIOLIMOHHOIO YUEHHS U 3TAIlbl €0 CTAHOBJICHUS;

*  KIacCCH(HUKAIUIO OMOJOTHYESCKUX HAYK;

* OmpeneseHue KU3HU;

* CBOICTBA JKHUBBIX CHCTCM,;

* YpOBHH OpPraHHU3alUU KUBOU IPUPOIBL;

* METObI MO3HAHUS )KUBOU MPUPOIBI.

Yuawuecs donowcrol ymems:

* OIICHUBAThH BKJIAJ OTACIbHBIX YUYEHBIX B PA3BUTHE OMOJIOTUY;

* J1aBaTh ONpPENEIICHUE KU3HH;

* TPUBOIUTH IPUMEPHI IPOSBICHUN CBOMCTB KUBOTO;

* pacnpenensTh YpOBHHM OPraHU3alUU AKUBOM IPUPOIBI B COOTBETCTBUU C UX UEPAPXUEH;

* TPUBOIUTH IPUMEPHI POSBICHUIM CBOWCTB JKUBOT'O HA PA3HBIX YPOBHSX.

MertanpeameTHbie pe3yJbTaThl 00y4eHHs:

* pabortarh ¢ y4eOHUKOM, COCTaBJIATh KOHCIIEKT naparpada;

* pa3palaTbIBaTh MJIaH-KOHCIEKT TEMBbI, UCIIOJIb3Yys Pa3Hble HCTOYHUKHU HUH(OpMALIUH;

* TOTOBHTbH YCTHBIE COOOLIEHUS U pedepaThl Ha 3alaHHYIO TEMY;

* I0JIb30BaThCs IOMCKOBBIMU cucTeMamu MHTepHeTa.

MexnpeameTrHbie CBA3H

Heopzanuueckasa xumua. Xumudeckue 3yeMeHTsl [lepuonnueckon cucremsl . M. Menneneesa
Y UX OCHOBHBIE CBOMCTBA.

Opeanuueckas xumusi. OCHOBHBIE TPYIIIBI OPraHUYECKUX COETUHEHUM.

Pazgea 1. Kiierka — eqununa :;xusoro(18 1)

Tema 1. Xumuueckmnii cocTaB KjiaeTku (5 1)
buosiornyeckn BaKHBIE XHMHYECKHE O3JEMEHThl. Heopranudeckue (MHHEpabHBIC)
coenuHeHus. buonomumepsl. VYrneBonel, aunuibl. benku, wux cTpoeHue u  QyHKUIUU.
HyxiennoBbie kuciaotel. AT® u qpyrue opraHMuecKue COSTUHCHHS KICTKH.

Hemoncmpayuu:
CxeMmbl, TaONUIBI, TPAaHCHAPAHTHI M TPOCTPAHCTBEHHBIC MOJENHU, WIUTIOCTPUPYIOIIHE:
cTpoeHnne Mosekyn 6einkos, mosekyibl JJHK, momexyn PHK.

IIpenmeTHble pe3yJbTaThl 00yYeHHS:

Yuawuecs oonorcnvl snamo:

* MAakpo- ¥ MMUKPOJIEMEHTBI, BXOJIAIIUE B COCTaB )KMBOI0, U UX POJIb B OPraHU3ME;
* XMMHYECKHE CBOMCTBA U OMOJIOTHYECKYIO POJIb BOJIBI;



* pPOJIb KATHOHOB M aHHOHOB B 00ECIIEUCHHH MPOLIECCOB KU3HEIECATEIIHHOCTH;
* TPUHLHUIIBI CTPYKTYPHON OpraHu3aiuu U QyHKIUY JIUIUIOB;

* TMPUHIMIIEI CTPYKTYPHOH Opranu3anuu u QyHKIHH OSIKOB U YIIEBOIOB;

* KJIacCU(HUKAIHUIO YIIEBOJIOB;

* TIPUHIHUIBI CTPYKTYPHON OpraHu3auy U (yHKIIUN HYKJICHHOBBIX KHCIIOT;

* CTPYKTYpPY HYKJIECHHOBBIX KHCIIOT

Yuawuecs oonorcner ymemo:

* XapakTepHu30BaTh (PYHKIHOHAIBHYIO POJIb OTAEIbHBIX XUMUYECKUX JIEMEHTOB B KJIETKE;
*  OOBSICHATH MPUUYUHBI OCOOBIX CBOWCTB BO/IbI;

* XapakTepu3oBaTh (PYHKLIUU JIUIH]IOB,;

* OOBSCHATH MPUHIUT ACUCTBUS (DEPMECHTOB;

* XapakTepHu3oBaTh (PYHKIIHUU OCIIKOB U yIIIEBOJIOB;

* XapakTepu3oBaTh (PYHKIIUU HYKICUHOBBIX KHUCIIOT;

* pasnuyath HykienHoBble kucioThl (JJHK u PHK)

Tema 2. CTpykTypa 1 pyHKUIHH KJIeTKH (4 1)

Pazputne 3Hanuit o kierke. Kietounas teopus. ILutormasma. Ilnaszmatuueckas
MeMOpaHa. OHjomnazMatudeckass cerb. Kommuexkc [ompmxku U nu3ocoMbl. MUTOXOHApUH,
IUTaCTH/Ibl, OpPraHOWAbl JBIDKEHUS, BKIoueHus. Snpo. CrpoeHne M (GYHKLUH XPOMOCOM.
IIpoKapuOTHI U DYKApUOTHI.

Jlabopamopuvie pabomol:

Ne | «IlpuroroBiieHne MMKpPOIIpPENapaToB KJIETOK pacTeHui (Koxuipl Jiyka). Habmionenue
IUIa3MOJIN3a U JIeTUIa3MOJIN3a»

Ne 2 «CpaBHeHUE CTpOEHUS KIETOK PACTEHUM, )KUBOTHBIX, TPUOOB U OaKTEpuii»

Hemoncmpayuu:

Cxembl, TaONMIBI, TpPaHCIAPAHTBI M MPOCTPAHCTBEHHBIC MOJEIH, WIIIOCTPUPYIOIIUE:
MIPOKAPUOTUYECKON KIIETKH, KIETOK KUBOTHBIX U PAcTeHUH, BUPYCOB. JlMHaAMHUECKHUE TTOCOOUS
«CTpoeHHE KIETKW.

IIpenmerHbie pe3yJbTaThl 00y4YeHHS:

Yuawuecs oonorcnvl snamn:

* CTPOEHHE dYKapUOTHYECKON KIIETKH;

* 0COOEHHOCTH PaCTUTENbHBIX U JKUBOTHBIX KJIETOK;

* KJIAcCU(UKAIMIO OPTaHOUI0B KIETKHU;

* CcTpoeHHe U QYHKIUU SApa;

* 3HAuEHHE MMOCTOSIHCTBA YUCIIA U (POPMBI XPOMOCOM B KIIETKE;
* CTpOEHHE NMPOKAPUOTHUECKOHN KIETKH;

* MHOroo0pasue npoKapuoT

Yuawuecs oonorcnvt ymems:

*  XapaKkTepH30BaTh (GYHKLUU OPraHOUIOB;

* OMpeAensaTh 3HaUCHHUE BKIIIOUEHU;

* ONHCHIBATh TEHETUYECKHH almapar KJIE€TOK-3yKapHoT;

* OMNHCHIBATh CTPOCHUE U QYHKIIMH XPOMOCOM;

* JaBaTh ONPEJEICHUE KAPUOTHUIIA U XapaKTEPU30BATh €T0;

*  XapaKTepH30BaTh OPraHU3aLMI0 MEeTa00IN3Ma Y IPOKApUOT;
* ONUCHIBATh FT€HETUYECKUH anmapar OakTepHii, UX ClIopooOpa3oBaHUE U PA3MHOKEHHE.

Tema 3. O0ecneyenue KJIeTok 3Hepruei (3 4)

OOMeH BelIecTB ¥ MPeBpaIIeHHe SHEPTUH — CBOMCTBO JKUBBIX OPraHU3MOB. DOTOCHHTES.
[IpeoOpazoBanne HHEPruM CBETAa B DHEPrHUI0 XUMHUUYECKHX CBsizel. ObOecrnedeHne KIIETOK
DHEpPruei 3a cYeT OKUCIICHHsI OPraHuYeCKUX BEHIeCTB 0e3 yuacTHus Kuciopojaa. buonorudeckoe
OKHCJICHHE IIPU YYaCTHH KUCIOPOAa.



Hemoncmpayuu:
Cxembl, TaONUIbl, TPAaHCHAPAaHThl M MPOCTPAHCTBEHHBIE MOJENHU, WIUIIOCTPUPYIOIIHE:
OnocuHTe3 OEITKOB; 0OMEH BEIIECTB U MPEBPAIICHUS YJHEPTHH B KIIETKE; (DOTOCHHTES.

IIpenmeTHbIe pe3yabTaThbl 00y4eHUs :

Yuawuecs oonocnol snams:

* JTarnbl OOMEHa BEIECTB;

* 3Tambl YPHEPTETHUECKOro 0OMeHa;

* IpUMEpHI IUTACTUYECKOT0 OOMEHa;

* 93rtanbl (OTOCUHTE3A U €r0 POJIb B IPUPOJIE

Yuawuecs oonocnor ymemo:

¢ OIIUChIBATh O6MCH BCHICCTB U NPCBPAICHUC DOHCPIUH B KIICTKC,
* IIPUBOJUTH MOATAIMHO MPOIECC IHEPTETUUECKOr0 0OMEHa;

¢ OIIUChIBATh O6MCH BCHICCTB 1 NPCBPAICHUC DOHCPIUH B KIICTKC,
* IIPUBOJUTH MOAPOOHYIO CXeMY MpolieccoB (hOTOCHHTE3a U OUOCHHTE3a OenKa.

Tema 4. HacinencrBennasi uHgopManus u peajau3anus ee B Kietke (6 4)
I'enernyeckass uHbpopmarus. [en. Tenom. VYasoenume JIHK. OO6pazoBanue
uHpopmannonHod PHK no marpune /IHK. I'enermueckuit xon. buocunres Genkos. Bupycsl.
[Tpodunakruka CIIN/a.

Hemoncmpayuu:

Cxembl, Ta0JuIbl, TPAaHCHAPAHThl M IPOCTPAHCTBEHHbIE MOJENH, WUIOCTPUPYIOILUE:
CTpOE€HHE XpomocoM; yaBoeHue wmoisiekyn JIHK; TpaHCKpUNIMIO; TI€HETUYECKHH KOI.
Junamuueckue nocobust «buocuntes Oenkay.

IIpenmeTHble pe3yJbTaThl 00yYeHHs:

Yuawuecs oonorcnvl snams:

* OIpeseieHUE reHa;

* CBOMCTBa F€HETUYECKOr0 KOJa;

* JTamnbl peanu3aliy HacaeICTBEHHON nHopManuy;

* 0COOEHHOCTH CTPOEHHUS BUPYCOB;

* BUpYCHBIE OOJIE3HU YETIOBEKA;

* Mepbl NPOPHUIAKTUKN BUPYCHBIX 3a00JIeBaHUIl yeoBeka
Yuawuecs oonorcnvt ymems:

* HCIOJB30BaTh MPUHIUI KOMIUIEMEHTAPHOCTH NPU MIOCTPOEHUH CXEM HYKJIEHMHOBBIX KHCIIOT;
* ONUCHIBATh MPOIECCHI, TPOUCXOIAIINE TPU OUOCHUHTE3E OENKa;
e OIIMCHIBATh JKU3HEHHBIM Uk BY

MeTtanpeameTHblie pe3yabTaTbl 00y4eHUs :

Yuawuecs oonocror ymems:

*  COCTaBJISATH CXEMbI U TAOJMIIBI TSI HHTETPAIlMU TIOJYYCHHBIX 3HAHUM;

* 0000maTh HHPOPMAIIUIO U JIeTaTh BHIBOJIBI;

* paboTaTh ¢ JOMOJTHUTEIHPHBIMA UCTOYHUKAMHA HH(POPMAIINH;

*  CaMOCTOSITEJIbHO COCTaBJISTh CXEMBI IMPOIIECCOB U CBSI3HBINA PaccKas Mo HUM;

* paboTtaTh C  MHKPOCKOIIOM ¥  HW3TOTaBIMBATh  MNPOCTEHUINE  TpermapaTbl IS
MHUKPOCKOIUYECKOTO UCCIEAOBaHUSI.

MexnpeamMeTrHblie CBA3HU:

Heopeanuueckas xumus. Xumuyeckue cBsizu. CTpoeHUE BEUIECTBA.

Opeanuueckas xumus. [IpUHIATIBI OpraHU3AMH OPTAaHUYECKUX COCTUHEHUN. YTIJIEBOJBI,

JUTIHUIBL, )KUPBI, OCTKH, HYKJIEHHOBBIE KUCIOTHI.

Qusuka. CBOUCTBA JKUAKOCTEN, TEIUIOBBIE ABJICHUA. 3AKOHBI TEPMOJIUHAMUKHN U ONTHKH.

Paspnen 11 . PazmHo:keHue 1 pa3BuTue opranu3mos (7 4)

Tema 5. Pa3mHoxeHre OpraHnu3mos (4 4)



Henenue xietkn. Murto3. becronoe u monoBoe pasmHokeHue. Meiio3. ObOpazoBanue
MOJIOBBIX KJIETOK U OIJIOJJOTBOPEHHE.

Hemoncmpayuu:

Cxembl, TabauIbl, TpaHCIApPaHThl M Yy4yeOHbIe (UIBbMBI, WUIIOCTPUPYIOIIKE: JAEJICHHE
KJIETKH (MHTO3, MEi03); crmocoObl Oecrnoyioro pa3MHOXKEHHs; (OpMUPOBAHHE MYXKCKHX H
KEHCKHMX IIOJOBBIX KJIETOK; OIUIOAOTBOPEHHME Yy PACTEHUM M >KUBOTHBIX; WHIMBUAYaJIbHOE
pasBUTHE OpraHU3Ma; B3aMMOBIMSHUE YacTell pa3BUBAIOIIETOCS 3apojblma. J(nHamuueckoe
nocobue «Jlenenue kietku. MwuTto3 u  Meio3». Copychl KOMHATHOIO MalOpOTHUKA
(Hedpoenuca UM aTHaHTyMA).

IIpenmeTHbIe pe3yabTaThbl 00y4eHUs :

Yuawuecs oonocnol snams:

* MUTOTHUYECKHUH U KU3HEHHBIN LIUKIIbI KIIETKH;

* OMOJIOrMYECKOe 3HaYEHHE MUTO3a;

* (OpMBI U pacpoCTPaHEHHOCTh OECIIONIOr0 Pa3MHOKEHUS;

* CYIIHOCTH TIOJIOBOTO Pa3MHOXEHHUS U €r0 OMOIOTHYECKOE 3HAUCHHE;

* CYUIHOCTH Meii03a U ero OMOJOTHYecKOe 3HAYCHHE;

* IIPOLECC raMETOreHe3a U €ro dTaIlbl;

* CYUIHOCTb OILIOJIOTBOPEHUS U €r0 PA3HOBUIHOCTH

Yuawuecs oonorcner ymemo:

* OMHCHIBATh CTPOCHUE U (QYHKIIMH XPOMOCOM;

* JaBaTh ONpe/eNieHNEe KapUOTHUIIA U XapaKTepU30BaTh €ro;

* OMHCHIBATH MHUTO3 M0 (azam;

¢ pasinvyatb MHUTOTHYECKHH U KU3HEHHBIN IUKIJIBI KJICTKH,

* XapakTepHu30BaTh OMOJIOTHYECKOE 3HAUECHUE OECIOIIOro pa3MHOKECHHUS,
*  OOBICHSITH MNpEeMylI€CTBO ITOJOBOT'O PAa3MHOKCHUSA;

* XapaKTepHu30BaTh OMOJIOTUYECKOE 3HAUYCHUE MOJIOBOTO Pa3MHOKEHUS;
*  0OBSICHATH MPOLIECC MEH03a U XapaKTepPU30BaTh €T0 JTaIlbl;

* OMHCHIBATh MPOIIECC TAMETOT€HEe3a U BBIIETATH OCOOCHHOCTH CIIEPMAaTOreHe3a U OBOTEHE3a;
*  0OBSICHATH IPOLIECC OTUIOJOTBOPEHUS U 00OPa30BaHUS 3UTOTHI

Tema 6. UnguBuayanbHoe pa3BuTHE OPraHu3MoB (3 4)
3aponpllieBoe M MOCTAIMOPHOHAIBHOE pa3BUTHE OpraHu3MoB. BnusHue ankorons,
HUKOTHHA M HAPKOTUYECKHMX BEIIECTB HA Pa3BUTHE 3apojbliia yesnoBeka. OpraHusM Kak eIMHOe
esnoe.
Hemoncmpayuu:
Cxembl, TaONMUIBI, TpaHCHapaHThl W  ydeOHble  (UIBMBI, WUTFOCTPHUPYIOLIHUE:
WHJUBUIyaJIbHOE Pa3BUTHE OPTaHM3Ma; B3aMMOBIIUSIHUE YaCTEH Pa3BUBAIOLLIErOCs 3apObIIiIa.

IIpeamMeTHbIe pe3yabTaThl 00y4YeHHs :

yqamuec;l OQO0IJICHBL 3HAMb.

* ONpenesieHHe OHITHS OHTOTEHE3Y;

* MEepUOJM3ALMIO HHANBHUYATbHOTO Pa3BUTHS;

¢ OJTallbl 3M6pI/IOHaJ'H)HOFO Pa3BUTHA,

* (opMBI TOCTIMOPHUOHATBHOTO Pa3BUTHS;

* 0COOEHHOCTH MPSMOTO Pa3BUTHS;

* 0COOEHHOCTU OHTOT€HE3a YEI0BEKa,;

¢ NICPUOAU3ANHIO MHAWBUAYAJIBHOI'O pa3BUTHA YCJIOBCKA,

* 3Tanbl SMOPUOHAIILHOTO PA3BUTHS YEJIOBEKA;

* 0COOEHHOCTH M MEPUOAM3AINIO TOCTIMOPHOHAFHOTO Pa3BUTHUS YeIIOBEKA
Yuawuecs dondicnel ymems:

* ONUCHIBATH MPOLECCHI, TPOUCXOIAIINE IPU APOOIICHUH, TACTPYIISAIAN M OpPTaHOTeHE3E;
*  XapakTepH30BaTh POPMBI TOCTIMOPUOHATBHOTO Pa3BUTHS;




* pa3naMuaTh MMOJIHBIA U HENOJIHBIH MeTaMop(o3;

* PpackpbIBaTh OMOJOIMUYECKHM CMBICI Pa3BUTHSI ¢ METaMOP(O30M;

* XapaKTepU30BaTh JTaIlbl OHTOICHE3A;

* ONUCHIBAaTh IPOLECCHI, IMPOUCXOMALIME HpU JAPOOJIEHUH, TacTpy/IsALUd M OpraHOreHe3e
YEJI0BCKA;

* XapaKkTepHU30BaTh IMOCT3MOpPUOHAIBHOE pa3BUTHE 4YEJIOBEKA IO JdTalaM M KpPUTHYECKUE
IIEPUO/IbI OHTOI'€HE3A

Paznea I11. OcHOBBI reHeTHKH U cejleKIuu (8 1)

Tema 7. OcHOBHbIE 3aKOHOMEPHOCTH SIBJIEHMIA HACJIEICTBEHHOCTH (5 1)

['eneTnka — Hayka O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB.
Monorubpuanoe ckpeuuBanue. IlepBoiii 1 BTOpoi 3akoHbl Menaens. I'eHotun u ¢eHOTHI.
AunnenbHble TeHBI. JIurubpunnoe ckpenBanue. TpeTuit 3aKkoH Menaens. XpoMOCOMHAs TEOPHS
HacjeACTBEHHOCTH. l'eHernka mnosa. IlonmoBele XxpomocoMmsbl. HacnenoBaHue, CLEINIEHHOE C
MIOJIOM.

Jlabopamopnas paboma Ne 3 «PereHne TeHETUYECKUX 321249

Hemoncmpayuu:

Cxembpl, Tabmuubl, ¢ororpaduu W TrepOapHbIE MaTepUalbl, HWLTIOCTPUPYIOIIHE:
MOHOTHOPHUAHOE CKpEIIMBAaHKE; AUTUOPUIHOE CKPEIIMBAaHUE; MEPEKPECT XPOMOCOM; HEMOIHOE
JOMHHHPOBAHKE; HACIEIOBaHUE, CICIUICHHOE ¢ moyioM. JlnHamudeckoe mocodme «Ilepekpect
xpomocom». CemeHa ropoxa € pa3HbIM (EeHOTHIOM (TJIaJKHUe, MOPILIUHUCTBIC, IKEITHIE,
3€JICHbIE).

IIpeaMeTHbIe pe3ybTaThl 00yYeHHS:

Yuawuecs oonocnol 3namo:

* OCHOBHBIC T€HETUYECKHUE MOHATHUS: T€H, JOMUHAHTHBIN MPU3HAK,

* PEILIeCCUBHBIN NMPU3HAK, (DEHOTHII, TCHOTHII;

* CYUIHOCTh THOPHI0JOTHUYECKOT0 METOa U3yUeHUs HACIeACTBEHHOCTH;

* MEPBBII U BTOPOIl 3aKOHBI MeHaens;

* 3aKOH YHMCTOTHI TaMeET;

* [UTOJOTHYECKHE OCHOBBI MOHOTHUOPHUIHOTO CKPEIINBAHNS,

* Tperuil 3aKk0H MeHnens;

* OCHOBHBIE MOJIOKEHHSI XPOMOCOMHOW T€OPUHU HACIIEICTBEHHOCTH;

* 3akoH Moprana;

* MPUYMHBI HAPYIIECHUS CUECTICHHUS;

* OIpEIEICHUs IOHATUNA «TEHOM» U «T€HOTHUID;

* BHJBI B3aUMOJICHCTBUS I'SHOB;

*  XpPOMOCOMHOE ONPEACIICHUE T10J1a;

* MPHU3HAKU, CUEIUICHHBIE C MOJIOM;

* TOMOI'aMETHBIM U I€TePOraMETHBIM I10J Y PA3JIMYHBIX OPTAaHU3MOB

Yuawuecs oonocnol ymemon:

* HCHOJIb30BATh TEHETUYECKYIO CUMBOJIMKY ITPY COCTABIICHUU CXEM CKPEIIUBAHMUS;
* 3aMKCHIBATh TEHOTHUIIBI OPTaHU3MOB M BBITUCHIBATh UX TAMETHI;

* COCTaBJISITh CXEMbl MOHOTHOPUTHOTO CKPEIIMBAHHUS,

* pemath reHeTUYECKHE 3a7a9i Ha MOHOTHOPHUIHOE CKPEIIMBAHHUE;

* COCTaBJISATh CXEMbI TUTHOPHUIHOTO CKPEIINBAHUS;

* cocTaBiATh pemerky [Iennera;

* pemaTh FreHETUYECKHE 3a/1a4H Ha JUTUOPUTHOE CKPEIIUBAHKE;

*  COCTaBJISITh CXE€MbI CKPEIIMBAHUS MTPU CLUETVICHHOM HAaCJI€AO0BaHUH MPU3HAKOB;
*  pa3NIUyaTh MOHATHUS «TCHOMY, «T€HOTHII, «T€HO(DOHIY;

* ONpEIENsATh BUbI B3aUMOJECHCTBUS aJUIEIbHBIX U HEAJUIEIbHBIX TEHOB;

* COCTaBJISITh CXEMbI CKPEIIMBAHUS IIPU HACIECIOBAHUYU IPU3HAKOB, CLENJIEHHBIX C OJIOM;
* OMNpENEeNsATh TOMOTaMETHBIA U I€TepOraMeTHBIN MOJ IO CXeMaM CKPEIMBAHUS



Tema 8. 3aK0HOMEpPHOCTH U3MEHYUBOCTH (2 Y)

MonaudukanoHHass W HACIEACTBEHHAss W3MEHUYMBOCTh. KOMOWMHATHBHAs M3MEHUYHMBOCTD.
MyTtanuonHasi ”3MEHUMBOCTh. 3aKOH TOMOJIOTMUECKHUX PSOB HACIEACTBEHHONW M3MEHUYMBOCTHU
H. U. BaBunoBa. HacneacTBeHHass M3MEHUYMBOCThH 4elioBeKa. JleueHue M mpenynpexiacHue
HEKOTOPBIX HACIIEJICTBEHHBIX 0OJIe3HEH YeOBeKa.

Hemoncmpayuu:

Cxewmsl, Tabaumpl, ¢portorpaduu U repdapHble MaTepUaNbl, WILTIOCTPUPYIOMINE: MyTalluu
(pa3nuuHbIe TOPOABI COOAK, YACTUYHBIA aTbOMHU3M U HEOObIYHas (popMa JTUCTHEB Y KOMHATHBIX
pacTeHuii); Mo (PUKAIMOHHYIO H3MEHUYHUBOCTD.

IIpenmeTHbIe pe3yabTaThbl 00y4eHUs :

Yuawuecs oonocnol snams:

* ompezaeneHue U KiacCu(UKalnio U3MEHUYUBOCTH;

* KJIACCU(HUKAIMIO HACIEACTBEHHOW U3MEHUNBOCTH;

* IpuMepsl MOoaUDUKAIIHIA.

Yuawuecs oonorcner ymemo:

* paziuyaTh BUJbI H3MEHUYHUBOCTH;

¢ OLCHHUBATH BO3MOKHBIC IMOCICACTBHA BIIMAHUA MYTAarcHOB Ha OpraHHU3M.

Tema 9. I'enetuka u cesexuus (1 4)

OpoManiHuBaHMe Kak HadalbHbIM 3Tan cenexkuuu. Yuenue H. V. BaBunosa o menrtpax
IIPOUCXOXKIECHUS KyJIbTYpPHBIX pacTeHUN. MeToapl COBPEMEHHOM CEJIEKIMU. Y CIIEXU CEJIEKLIHH.
I'ennas u knerouHas nHxeHepus. Knonuposanue.

Hemoncmpayuu:

Cxewmpl, Tabnuipl, ¢ororpaduu U repOapHbIe MaTEepHUANbl, WLIIOCTPUPYIOIINE: LIEHTPHI
MHOrooOpasust W IMPOUCXOXKICHHUS KYyJIbTYPHBIX PpAacT€HUl; HCKYyCCTBEHHBIH  OTOOp;
rHOPHUIN3AIIIO; HCCIIEJOBAHUS B 00JIACTH OMOTEXHOJIOTHH.

Jlabopamopnwvie padomuiNed; 5.

1. CocTaBieHne NpoCTEHIINX CXEeM CKpEIMBaHuUS.

2. Pemenne reHETUUECKUX 3aad.

3. MoaudukannoHHasi U3MEHYUBOCTh (M3ydyeHUE (EHOTHUIIOB MECTHBIX COPTOB PACTEHUN Ha

rep6apHbIX oOpasax).

IIpenmeTHble pe3yJbTaThl 00yUeHHS ;

Yuawuecs oonscnol 3Hams:

*  KJIacCU(PUKAIMIO MYTAIMI M HACJIEJICTBEHHBIX 00JIE3HEH YeIIOBEKa;

* MPUHIMIIEI 3[0POBOTr0 00pa3a KU3HU;

* METOJbl JUArHOCTUKH, MPO(PUIAKTUKY U JIEUEHUS HACIEACTBEHHbBIX 00JIe3HEH;

* OIpeJesieHHe CeJIEKIINU KaK HaAyKU U €€ TEOPEeTHUECKUE OCHOBBI (T€HETHKA);

* METOJbI CENEKIUY;

* IEHTPBI IPOUCXOKAEHUS KYJIbTYPHBIX PaCTEHUM;

* ompejeNeHue U 3a1a4l OMOTEXHOJIOTUY;

* METOJIbl OMOTEXHOJIOTHH;

* JITUYECKHE aCHEKThl OMOTEXHOJIOTHYECKHUX Pa3pabOoTOK

Yuawuecs oonorcnvl ymems:

* pa3iInyaTh HACJIEACTBEHHbIE OOJIE3HU YEIIOBEKA;

* OlEHHUBATh (HaKTOPHI PUCKA BO3SHUKHOBEHUS HACJIEICTBEHHBIX 00JIe3HEH yenoBeka,

* OTIMYATH APYT OT APYra METOJIbl CeJIEKLNH;

*  pa3IMyaTh MOHATHUS «IOPOAA», KCOPT», ILITAMM;

* OILIEHHUBATh ITHUYECKHUE aCIIEKThl HEKOTOPHIX OMOTEXHOJIOTHYECKUX pa3paboToK;

* MOHUMATh HEOOXOAMMOCTb OWOTEXHOJOTMYECKUX  HCCIEAOBAHMM  JJIsI  MOBBIILICHUS
9 (PEKTUBHOCTH CEIbCKOXO3SMCTBEHHOTO TIPOM3BOJACTBA U CHIDKCHHS Ce0ECTOMMOCTH
IPOAYKIIMH

MertanpeameTHble pe3yJibTaTbl 00yUeHHs:



Yuau;uec;z O0IICHDL ymenib.!

* paboTaTrh ¢ yueOHUKOM, COCTABJIATh KOHCIIEKT naparpada, CXeMbl U TaOJIUIIBL;

* paspabaTbIBaTh MJIAH-KOHCIIEKT TEMBI, HCIIOIb3Ys Pa3Hble HCTOYHUKHU UH(OpMAIINH;

* TOTOBUTb YCTHBIE COOOIIEHNUS, pedepaThl U PE3CHTALUHI Ha 3aJaHHYIO TEMY;

* II0JIb30BaThCs IIOMCKOBBIMU cucTeMaMmu MHTepHera.

JIMYHOCTHBIE Pe3y/ibTAThl 00yUeHUs :

» IlposiBneHHEe YyBCTBAa POCCHMCKON Tpa)KAAHCKON HIEHTHMYHOCTH, MAaTPUOTHU3MA, JIIOOBU U
yBaxkeHHs1 K OTeuecTBy, 4yBCTBA TOPAOCTH 3a CBOXO Poauny;

* OTBETCTBEHHOE OTHOIICHHE K ydeOe, TOTOBHOCTh U CLIOCOOHOCTh K CaMOOOPa30BaHHUIO;

* (opmHupoBaHHE MOTHMBALUMU K OOYYEHHIO M IO3HAHUIO, OCO3HAHHOMY BBIOOpY Oynyuiei

npodeccuu;

* CHOCOOHOCTH CTPOUTH MHAMBUAYAIbHYIO 00pPa30BaTEeNbHYIO TPACKTOPHIO;
* (opMHpOBaHUE IETOCTHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS;

® CO6J'IIO,I[€HI/I€ IIpaBUJI MIOBEACHUA B IIPUPOJEC,

* yYMEHUE PEAIN30BBIBATh TEOPETUYECKUE ITO3HAHNS HA IIPAKTUKE;

* CIIOCOOHOCTb ITPU3HABATH COOCTBEHHBIE OIIMOKU M UCIPABIIATDH UX;

* yYMEHHUE apryMEHTHPOBAHHO U 0OOCHOBAHHO OTCTAaWBaTh CBOIO TOUKY 3PEHUS;
* KPUTUYHOE OTHOLIEHHWE K COOCTBEHHBIM IIOCTYIKaM, OCO3HAHHWE OTBETCTBEHHOCTH 3a HX

pe3yibTaThl;

¢ YBAXUTCIIBHOC U ,Z[O6pO)KCJ'IaTeJ'ILH06 OTHOILICHHUEC K APYTI'UM JIFOJAM;
¢ YMCHHUC CIIyHIaThb U CJIBIIIATE APYIrux, BECTU JUCKYCCHUIO, OIICPHUPOBATH q)aKTaMI/I.

Tematunueckoe naaHUpoBaHue.

Tema

Ko —
BO 4acoB

[Inanupyemsie pe3ynbTaThl

/3

BBenenue 1 uac

buoinorus — Hayka 0 )KUBOUM IpUpo/JIE.
OCHOBHBIE MPU3HAKHU )KUBOTO U YPOBHU
OpraHU3ALMH XKU3HHU.

1

y4aliuecs paciupsioT HayqHbIe
MIPEICTABJICHUS O MpeIMeTe, 3a1auax
1 MeToJlaX OMOJIOTHH, CBOMCTBAX
YKUBOTO U OTHOCUTEIHHOCTH
pa3iIuyuil >KMBOU U HEXKXUBOU
MIPUPOBI; PA3BUBAIOTCS HOHSTHS O
OMOJIOrN4ecKoi cucTeMe 1
CTPYKTYPHBIX YPOBHSX OpraHU3aIiu
KHUBON MaTepuH; pPa3BUBAIOTCS
YMEHHS BBIIETATH CYIIECTBEHHbBIE
IIPU3HAKU KUBOW IIPUPOABI U
OMOJIOTUYECKUX CUCTEM, OOBSCHSITD
pa3nu4Ms ¥ €TUHCTBO KUBOH U
HEXMBOMW TPUPObI, YCTAHABIUBATh
CBs134 OMOJIOTHH C JPYTUMH HayKaMH.

Bsenenne.

Kinertka - eqununa ;xusoro (18 1)

Xumuueckuii cocmag kiemku (5 u)

HeopraHquCKHe COCAMHCHUS KICTKHU.

1

OpFaHI/I‘IeCKI/Ie COCIUHCHMUS KIICTKHU:
YTJIICBOAbI, JIMIIHU/BI.

1

Bbenku, ux cTpoeHne U QyHKINU.

HyxiienHOBBIE KUCIIOTHL: COCTaB,
cTpoeHue, QYHKIIUH.

AT® u apyrue opraHu4eckue
COEJIMHEHMSI KJIETKH.

y4aIiecs paciupsOT HaydHbIe
MIPEICTABJICHHUS O COICPIKAHUH
AJIEMEHTOB B KIJIETKE U POIU
6I/IOJ'IOFI/I‘IeCKI/I BAXXHBIX DJICMCHTOB B
KNUBHEACATCIIbHOCTH, Pa3BUBAIOTCA
MOHSITHA 00 yIIIeBOJaX U JIUIHUIaX KaK
BOKHEHIIINX KOMIIOHEHTaX KJICTKH, HX
CTpOCHMH, KIaccuuKaimy,
CBOWCTBAax M POJIH B
KU3HEACSTEILHOCTH OPTraHU3MOB;

I1.1 B.4

1.2

11.3,4B.5

IL.5 B.4B.

I1.6 B.6




Cmpyxmypa u ¢ynxyuu kiemxu (4 u)
1. Kinerka — snemeHTapHas equHUIA 1 JlaBaTh OMPECICHIS TEPMUHAM; I1.7 B.6
JKUBOTO. YMEHHE CaMOCTOSITETTFHO
2. HuTomnnasma. 1 o0OHapyXHuBaTh 1 HOPMHUPOBATH IL.8.
Jlaboparopnas padora: No 1 y4eOHYI0 TPOOIIeMy, OTIPEeIEIsTh
«ITpurotoBiieHre MUKPOIIPENIapaToB LIeJH 1 337291 y4eOHO
KJIETOK PAaCTEHUH (KOXKHIIBI JTyKa). JesITebHOCTH; YMEHUE
Habmonenue miasmonusa u BOCTIPHHAMATH HHPOPMALHIO Ha
JIETUTa3MOJTH3a. CIIyX; YMEHHE CTPYKTYPHPOBATH
3. MeMOpaHHBIE OPTaHOUIBI KIETKH. 1 y4€OHBII MaTepual, BEIIEIATh B HEM I1.9 B.6
4. SAnpo. IIpokaproThl U 3yKapuOTHI. 1 [JIaBHOE, paboTaTh C MEYaTHBIM I1.10
Jlaboparopnas pabora: 2 TEKCTOM, CXEMaMH, WIIIOCTPalUsSIMU.
«CpaBHeHHE CTPOCHUS KIETOK
pacTeHuni, )KHBOTHBIX, TPHOOB H
OaxTepuid».
Obecneyenue kiemox suepeueil (3 u)
1. OOMeH BeIecTs. 1 YMEHHS CAMOCTOSTETFHOTO TTOUCKA U IL11
2. ®orocunres. [Ipeobpazoanne 3neprun | 1 BBIJICJICHUS] HEOOXOIUMOI I1.12 8.3
CBETA B DHEPTHIO XMMUYECKUX CBs3CH. UH(OpPMAIH, YCTAHABINBATD
3. Buonoruueckoe okucieHue u 1 MIPUYUHHO-CIICJICTBEHHEIE CBS3H, I1.13, 14
o0ecrieyeHne KJIETOK SJHEPTUEH. MIOCTPOEHNUS JIOTHYECKON IIEITU
[IpakTrueckas padora. paccyKJIE€HHUI, 10Ka3aTebCTB,
CMBICJIOBOE UYTCHHE KaK OCMBICIICHHE
LIeJIV YTCHHS U BBIOOp BU/Ia YTCHUS B
3aBHCUMOCTH OT IIEJIH.
Hacneocmeennas ungpopmayus u pearuszayus ee 8 kiemke (6 u)
1. I'enetnyeckas undopmanms. Y gsoenue | 1 yMeHHue paboTaTh C pa3IMYHBIMU IL.15
JHK. WCTOYHUKAMU HH(POPMAIIAH, OTAEISATh
2. Cunre3 PHK no matpuue JHK. 1 IJ1aBHOE OT BTOPOCTENEHHOT0; yMenue | I1.16 B.3
I'eHeTnyeckuil KoJ. CTPYKTYPUPOBaTh YUCOHBIN MaTepHal,
3. | buocunTe3s OenkoB. 1 AlaBaTh ONPE/ACNICHUS NOHATHAM, I1.17 8.3
4. Perynsiiust paboThI TEHOB. 1 CaMOCTOATEIPHO COCTaBIATh I1.18 B.5
KOHCIIEKT YpOKa B TETPaJIH. .19
S. Bupycel — HekneTouHble (HOpMBI [1.20 B.4
YKU3HH.
6. I'eHHas W KJI€TOYHAS MH)KEHEPHSI. 1 I1.21
Pa3mHoOkeHHe U pa3BUTHE OPraHu3MoB (7 4)
Pazunoorcenue opeanuszmos (4 u)
1. Becronoe 1 monoBoe pa3MHOKEHHE. 1 [1.22 8.5
2. Jenenue xinetku. Muro3. 1 YMEHHE BOCIIPUHUMATH HHHOPMAITUIO 11.23
3. Meiios. 1 Ha CJIyX, CTPOUTDH PEUCBBIC I1.24 B.4
4, O6pa3oBaHue TOJOBBIX KIIETOK. 1 BbICKa3bIBaHUS B YCTHOH (popme I1.25
OmogoTBOpEHHE. (oTBeYaTh Ha BOMPOCHI YUHUTEIS),
paboTarh B rpymniax.
Hnousuoyanvroe pazsumue opeanuzmos (3 4)
1. 3apobIIEBOE Pa3BUTHE OPraHU3MOB. 1 YMEHUE OPraHU30BaTh BbIIOJIHEHUE 11.26 B.4
2. duddepenunpopka KIETOK. 1 3aJIlaHul y4uTens 1o npeanoxkeHHomy | I1.27 m.28
[MocTamMOprOHAIBHOE Pa3BHTHE. AITOPHUTMY, JIENATh BEIBOJIBI 110
3. Pa3ButHe B3pOCIOTo OpraHu3mMa. 1. pe3yabTraTtam paboTHI. I1.29 8.3
OcHOBBI reHeTHKH U cejiekuuu (8 1)
OcHogHble 3aKOHOMEPHOCIU SIBTIeHUL HACIe)CMEeHHOCmU (3 1)
1. MonorubpunHoe CKpelrBaHue. 1 YMEHHS CAMOCTOSITETFHOTO TTOUCKA U I1.30 B.3
IlepBriil 1 BTOpOM 3aKOHBI MeHesl. BBIZIEJICHNS HEOOXOANMOMI
2. I'enotun u denorun. Bzaumoneiicteue | 1 nH(pOopMaIuu, BEIOOP OCHOBaHUHA U I1.31 8.3
TE€HOB. AHAIM3UPYIOLIEE KPUTEPUEB 1Sl CPABHEHUS; 11.32

CKpCHIMBAHUEM.

YMEHUE OTPEILIISITh IeTb PabOTHI,




JurnbpugHoe ckpemuBanue. TpeTuii 1 IIJIAaHUPOBATH ATAMbI €€ BelmosiHeHus u | [1.33 B.S
3aKoH MeHzens. OLIEHUBATh IOJIy4Y€HHbIE PE3YNIbTaThI,
CreruieHHOE Hacleq0BaHUE TSHOB. 1 OCO3HAHHE yYaIllUMUCS Ka4ecTBa U 11.348.4,5
Jlaboparopnas pabota Ne 3 YPOBHSI YCBOCHUS 3HAHUH,
«PenieHne reHeTHUECKUX 3a1a9». IIPOTHO3UPOBAHUS PE3YIbTATOB
OTHONICHHS T€H — TPHU3HAK. 1 KOHTPOJISA, COCTABJICHHC TIJIaHA I1.35B.5
BHesiiepHast HaclIeACTBEHHOCTb. JajbHEHIICH NesTebHOCTH I1.36 B.5
BzaumopeiicTBre reHOTHIIA U CPEIbI y4damerocs. I1.37
pu GOPMHUPOBAHUH TIPHU3HAKA.
I'eHeTnueckre OCHOBBI ITOBEICHHUS.
3akonomeprnocmu usmenuugocmu (2 u)
Monmudrkannonnas, komovHaTHBHas | 1 YMEHHE CaMOCTOSITETTFHO I1.38 B.2
MYTallMOHHAsl H3MEHYHUBOCTb. OpraHU30BbIBATh yueOHOE
HacnencrBenHnass ”3aMeHYMBOCTh 1 B3aMMOJICHCTBUEC TIpU PadoTe B 11.39 I1.40
YeJI0BEeKa. rpymnie; yMeTb 0ObEKTUBHO I1.41
OLICHMBATh Pa0OTY WICHOB I'PYMIIHL.
T'enemuxa u cenexyus (1 4)
I'eneTHka u cesekus. 1 JlaBaTh ONPEIECICHNS TEPMUHAM; 11.42,
Jlaboparopusie paboTer Ne 4; 5. AHAIIM3UPOBATH COJIEPIKAHUE I1.43 B.5
« CocTaBlieHHE IPOCTEUIIUX CXEM JEMOHCTPALIMOHHBIX MaTEPUaJIOB; [1.44 8.3

CKpPEILMBaHUS.
«PellleHre reHEeTUYECKUX 3a1auy.

YMEIOT BOCITPOU3BOJIUTh
UHGOPMAITUIO 110 TTIAMSITH, 1aBaTh
ONPEACIICHUE TTOHATHAM, CTPOUTD
pEeyeBbIE€ BBICKA3bIBAHNUS,
YCTaHaBJIUBATh PUYUHHO-
CJICICTBEHHBIE CBS3H.







