MyHununansHoe O010KeTHOE 0011e00pa30BaTeIbHOE YUPEKICHHE
«Maiickas cpenHsisi 00meo0Opa3oBaTebHas MIKOJIA

LleHTp ecTECTBEHHO-HAYYHOU M TEXHOJIOTMYECKOW HAMPABIEHHOCTEN
«Touka pocTa»

CornacoBaHo YTBepk1eHO
¢ CoBeTOM HIKOJIBI JlupeKTop MIKoJIbI

[Iporokou Nel JI.C.baTtiota
oT «21»aBrycra 2024r [Tpuxa3z Ne 63

oT «23» aBrycra 2024r

Pabouas nporpamma
JOTIOTHUTEIBLHOTO 00pa30BaHus 0 OMOJIOTUU
«buonorus B BOIpocax M OTBETAX
€CTeCTBEHHO-HAYYHOTO HAIPaBJICHUS
«Touka pocTa»

9 knacc
OCHOBHOE 0011ee oOpa3zoBaHue
Ha 2024-2025 yueOHbIi rof

CocraButenb ['openkuna H.A.
YUUTENb OUOJIOTUN
BbICIIEH KBaTU(UKAMOHHON KaTEeropuu

PaccmoTpeno
Ha 3aCE/IaHuU IIE1arOrH4ecKoro CoBeTa
npotokod Nel ot «22» aBrycra 2024r.

n.Maiickuii 2024



IHosicHUTEABLHAA 3AIINCKA

Jannast pabodas mporpaMmma JOMOJTHATEIFHOTO 00pa3oBaHus paccynTana Ha |1 To 00yueHust 1 COCTaB-
neHa Ha 34 3ansatus B roj (1 3aHsATHE B HEJENIO).

AKTYaJIbHOCTh NIPOTrPaMMbl YMEHHUS pelIaTh 337ayd 10 OWOJIOTMHM BO3pacTaeT B CBSI3U C
BBegerneM OI'D u EI'D mo Omonoruu, a Takke C TeM, 9YTO HEOOXOOMMO NMPUMEHSTHh 3HAHUSA Ha
npakTtuke. PemieHue 3amad mo OMOJNIOTHH JaeT BO3MOXKHOCTH JIydllle IT03HATh (yHIAaMEHTaJIbHbIE
0011e0MOIOTHYECKHE TIOHATHS, OTPAKAIOIINE CTPOCHHUE M PYHKITHOHUPOBAHHE OMOJIOTHYECKUX CUCTEM
Ha BCEX YPOBHSIX OpraHU3alMM KU3HU.

Pemenne 3anad no OMONIOrUM MO3BOJISIET TaKXKe YIAyOUTh M 3aKpEeNHUTh 3HAHUSA IO pasfe-
nam  oOmeil O6uonoruu. OTpOMHYI0 Ba)XHOCTb B HENPEPHIBHOM 00pa3oBaHUU MPUOOpETArOT BO-
MIPOCHI CaMOCTOSITENILHOM paboOThl ydallluXCsl, yYMEHUE MBICIUTh CaMOCTOSITEIbHO U HAaxXOJUTh pe-
menue. Co3aroTcsl yCaoBUS JUIsl MHAMBUAYAJIBHOM M TPYNHOBON (OpPM JESITENbHOCTH YYaLUXCS.
Takoe coueranue JByX (pOpM OpraHM3alUK CAMOCTOSTEIBHOW pabOThl Ha ypoKaxX aKTUBHU3UPYET
cl1abbIX ydYalluxcs W JaeT BO3MOXHOCTh AU depeHIpoBaTh MOMOIIb, CHOCOOCTBYET BOCHUTAHUIO
B3aUMOIIOMOIIM U KoJIIeKTUBU3MA. CO3/1aeT TakKe YCIOBHS JUIsi OOydeHHS Yydaluxcs camo-
KOHTPOJIIO ¥ CaMOOLIeHKe. T0 pOPMHUpPYET TBOPYECKOE OTHOILIEHHWE K TPYAY BakKHOE NJIs 4elloBeKa
mo0oi mpodeccun U ABISETCS BAXKHBIM YCJIOBUEM YCHEIIHOTO, KAYECTBEHHOTO BBHIMOJIHEHHUS UM
CBOMX OOS3aHHOCTEH.

IIpakTHyeckass 3HAYMMOCTB JJAHHOW BHEYPOUHOM JIEATEIILHOCTH CBSI3aHA C YpOKaMH OOIIei
ounosorun 1 cootBeTcTBUE TpeboBanusmM DI'OC. [Tonbop MaTtepuanoB s 3aHITHI OCYIIECTBIISIETCS
Ha OCHOBE KOMIIETEHTHOCTHO - OPUEHTHPOBAHHBIX 33/1aHUIl, HAIIPAaBJICHHBIX HA pPa3BUTUE TPEX ypOB-
Hell 00y4eHHOCTH: penpo yKTUBHOTO, IPUKIAJAHOTO U TBOPUYECKOTO.

Cas13b ¢ H3y4YaeMbIMHU NpeaMeTaMH. brosiorus npuHauIekKUT K KOMIUIEKCY €CTECTBEHHBIX HayK, TO
€CThb HayK O IPUPOJIE, U TECHO CBsI3aHa C JPYrMMH HayKaMH : (pyHIaMeHTalbHbIMH (MaTeMaTUKOH,pu-
3UKOH,XUMHEH ),eCTeCTBEHHBIMH(TE0JIOTHEH ,reorpadueii),. OOmecTBeHHBIMU

(TICUXoJ0THEN, COTTHATIOTHEN )

HoBu3Hna naHHO# nporpaMMbl COCTOUT B KOMIUIEKCHOM IOJX0J€ K 0OYy4eHMIO, KOTOPBIHA MO3BOJIAET
Pa3BUTh HE TOJBKO JIOTUKY M MBIIUIEHUE , HO U CIIOCOOCTBOBaTh ()OPMUPOBAHUIO YMEHHs paboTaTh B
YCIIOBHSIX MIOMCKA, PA3BUTHIO COOOPA3UTEIIBHOCTH , JTF0003HATEIBHOCTH.

Pemenue 3a1a4 no 6M0J0ruM AaeT BO3MOXKHOCTB JIydllle T03HaTh (PyHIaMEeHTaJIbHble 0011101010 1-
YeCKHe MOHATHUS , OTpaXKarolllee CTPOEHUE U (PYHKLIIMOHUPOBAaHUE OMOJIOIHYECKUX CUCTEM Ha BCEX
YPOBHSIX OpraHU3alllM KHU3HH, @ TAKXKE YINIYOUTh M 3aKpENUTh 3HAHUSA 10 pasjenam obueit 61oso-
THH.

Iesu 1 3a1a4u NPOrpaMMBbI

° Heab kypea: CozeiictBoBaTh (OPMUPOBAHUIO TPOYHBIX 3HAHUN TO OOIIEH
OMOJIOTHH, YMEHUN U HABBIKOB pelleHus 3agad ais caaun OI'D u EI'D.

° O6001mHTh, CUCTEMATU3UPOBATH, PACIIUPHUTD U YIITYOUTh 3HAHUS YUaIIHXCS
chOopMUPOBATH/aKTyaIU3UPOBATH HABBIKU PEIICHHUs OHOJOTHYECKUX 3a/a4 pPa3luYHbIX TH-
IIOB.

° JlaTh y4€HUKY BO3MOKHOCTbh PEAIM30BaTh CBOM UHTEIUIEKTYyallbHbIE U TBOpYE-
CKHE CIIOCOOHOCTH, UMEIOIIIMECS 3HAHUS U YMEHUS B JPYTrUX 00JIACTIX AESITEIbHOCTH MPH BbI-
MOJIHEHUU TIPOEKTHOU pabOTHI.

¢ J[aTh yu4eHUKY BO3MO>KHOCTb OIICHUTh CBOU CKIIOHHOCTH M MHTEPECHI K JAHHOH 00J1acTH
3HAHUS
3amaun:

1. q)OpMI/IpOBaTB CUCTEMY 3HAHMUI MO TJIaBHBIM TCOPCTUICCKHUM 3aKOHaAM OHOJIOTHH.



2.CoBepiIeHCTBOBATh YMEHUE peliaTh OMOJIOTUYECKUE 33Jja4d PETPOAYKTUBHOTO , TPHUKIIAI-
HOTO U TBOPUYECKOTO XapaKTepa

3.Pa3BuBaTh KIIIOUEBBIC KOMIIETCHIINH : y4€OHO - MO3HABATEIbHbIC, HHPOPMAIIMOHHBIE , KOM-
MYHUKaTHUBHBIC ,COIIATIbHBIE.

4.Pa3BuBaTh OMOJIOTMYECKYI0 HMHTYULUIO, BBIPA0OTATh OMPEICICHHYI0 TEXHUKY, YTOOBI
OBICTPO CHPABUTCS C MPETIOKEHHBIMH SK3aMEHAIIMOHHBIMY 33 JaHUSMHU.

bnazooaps O0ononnumenvHoii 06pazosamenvHou npocpamme no 6uoI02UU GbINOIHAEMCA He-
CKONILKO (OYHKYUIL:

1.  TlomnmepkuBaercs u3zyuyeHue OMOJIOTUHU Ha 3aJaHHOM CTaHAapTHOM ypoBHe. Kypc momo-
raeT 3aKpemnuTh U YIIIyOUTh YPOBEHb 3HAHHWH MO OMOJIOTHH, TPUMEHUTH 3TH 3HAHUS MYTEM pEIIeHUs
OMOJIOTUYECKUX 3a/1a4.

2. OcymecTBiseTcs: TMYHOCTHO-OPUEHTHPOBAHHBIN MOAX0]] B 00y4eHnU. TO eCTh yUHTHI-
BAaIOTCS] MHJMBHUIYyaJIbHBIE CKIIOHHOCTH M CTIOCOOHOCTH YUAIIUXCSI U CO3JIAIOTCS YCIIOBHS ISl O0y4IEHUs
UX B COOTBETCTBUH C IPOPEeCCHOHATHLHBIMA HHTEPECAMHU.

OTanuuTeIbHbIE 0CO0EHHOCTH InporpamMmmal.

ba3oBbie TECOPETUICCKHUE UIEU, KITIOYCBLIC MOHATHUSA pa60Ta C TCCTOBBIMH 3aJaHHUAMU pastqHOﬁ
CJIOKHOCTH, pa6OTaTI) C TCKCaMH1 1 pPUCYHKaMH, PE€IIATh 3aJa4u 0a30BOr0 U ITOBBIIEHHOTO YPOBH:.

JTanbl peaju3aluy NPOrpaMMbl BKIIOYAIOT B ce0s cocTaBieHHe OMOJIOTMYECKUX 3a/lad, CO3/IaHue
MIpe3eHTAallH, 3aliTa MPOEKTHBIX padoT, peleHue 3aaad no Marepuanam Enunoro ['ocynapcTBeHHOTrO
9K3aMeHa o OuoJsioruu ( 3aaHus YPOBHS A MOBBIIIEHHOTO YPOBHS CIIOKHOCTH YacTH C)

Oco0eHHOCTH BO3PACTHOM IPYNIbI AeTeld, KOTOPHIM aJpecoBaHa NMporpaMmma

JlanHasi nporpamMmMma ajgpecoBaHa yJamuMcs 9 kiacca, IMEIOIIUM XOPOIIHe CIOCOOHOCTH CBS3aHHbIE
¢ OnonornyeckuMm oO0BEKTaMU, IPOLIECCAMHU, SIBJICHUSAMH U MPOSIBIISIIOIINM CTOMKHUII HHTEpeC K U3y-
YeHHIo OMoJioruy . Yyamuecs 9 kiacca XxapakTepu3yloTcs 10CTaTOYHBIM YPOBHEM C(POPMUPOBAHHOCTH
MO03HABATEIbHBIX HABBIKOB U CTPEMJICHHEM Yy3HAaTh HOBOE, UCCJIEI0BATh HEU3BECTHOE U MOJIEIUTHCS C
M3YYEHHBIM CBOMM TOBapHIlaM. Pa3BuBaTh OMOJIOTMYECKYI0 MHTYMIIMIO, BBIPAOOTATh OINpPEAEICHHYIO
TEXHUKY, YTOOBI OBICTPO CHPABUTCS C MPEIOKEHHBIMU 9K3aMEHAIIMOHHBIMU 3a/IaHUSIMU.

Conep:xanne padodeil mporpaMmmbl

Beenenune — 1 gac
1.  Bseoenue 6 npeomem

Pecypchl yueOHOTO yernexa: 00ydeHHOCTh, MOTHBAIIUS, TTaMSTh, BHUMaHUE, MOJIaJIbHOCTb,
MBIIIUICHHE, JIeATEeIbHOCTh. KOHTPOJIb, CAMOKOHTPOJI.
MoTuBanus Ha ycrieX: MaTpyila HHAUBUAYAIBHOTO YCIlexa, MHANBUyalbHas IporpaMMa
pa3BUTHS 001Iey4eOHBIX HABBIKOB.
2. Pewenue 3adau no meme
«OcHosnvie ceoticmea dncueozo. Cucmemnas opeanuzayusi dcusnu»-1 vac

3akpenJieHue OCHOBHOI'O COJEPKAHUS TeM B X0/i¢ pelIeHusi 0M0JI0rMYecKHUX 3a/1a4:
buonorus - Hayka o KM3HHM U €€ 3aKkOHOMepHocTiX. [Ipenmer, 3agaun, METObI U 3HAUYECHUE
6uonoruu. CBsi3b OMOIOTUU C APYTHMHU HAyKaMH, €€ MECTO B CUCTEME €CTECTBEHHOHAYYHbIX U OHO0JI0-
TMYECKUX JUCHUIUIMH. buosorus B cucreme KyiabTypbl. MecTo Ouosoruu B (GOpMUPOBAHUN HAYYHOTO
MHPOBO33PEHHUS U HAYYHOU KapTHHBI MUPA.
OcHoBHBIE MpU3HAKHU XUBoro. Onpenenenue NOHATUS «KU3HBbY. buonornyeckas dopma cy-
[IIECTBOBaHMSI MaTepUH. Y POBHHM OPraHU3aIlUH KUBOW MAaT€PUH U IPUHIIMIIBI UX BbIICICHUS.



OcHoBHbIe noHsiTUA. bruonorus. XKuzubs. OCHOBHBIE TPU3HAKH )KMBOTO. Y POBHU OpraHU3aINU
XKUBOM MaTepuu. Meto bl m3ydenus B Onosioruu. Knerka. Tkanb. Opran. Opranusm. [lomynsius v BUI.
buoreonenos. buocdepa

Paznea 1. Pemienne 3axa4 no teme «MoJiekyasipHas 0uoJiorusi»-6 yacos

3akpenJieHue OCHOBHOTI'0 COJIEP:KAHUS TeM B X0/ie pellieHsi OMO0JOrHYecKuX 3a/1a4:
1. Xumuueckuii cocmag knemxu. Heopeanuueckue sewjecmsa.

XUMHYECKHUE AIEMEHTHI U UX POJib B KiIeTKe. Heopranudeckue BemecTBa U X pojib B KU3HE-
NEeSITeILHOCTH KJIETKU. Bosa B KiieTke, B3aUMOCBSI3b €€ CTPOCHHS, XUMHUYECKUX CBOMCTB U OMOJIOTHYE-
ckoi posin. CoJIn HEOPTaHWYECKUX KHUCIIOT, UX BKJIAJ B O00CCICUCHHE KU3HEEATEIbHOCTH KIETKU U
nojyiepx)anue romeocrasza. Mousl B kiietke, nx GyHkmuun. OCMOTUYECKOE JaBJICHUE U TYProp B KJIETKE.
BydepHbie cucTemMBbl KIETKH.

2. Xumuueckuii cocmag knemku. Yeneoowl. Jlunuow.

VYTeBoIbl B KU3HEEATETbHOCTH PACTEHUM, )KUBOTHBIX, TpUOOB U OakTepuil. CTpyKTYpHBIEC U
(hyHKIIMOHATBHBIE OCOOCHHOCTH MOHOCAXapuJ0B M AWcaxapuaoB. buomomumeps! - moiucaxapuibl,
CTPOEHHE U OMOJIOTHYECKas! POJIb.

Kuper u munuael, 0COOEHHOCTH WX CTPOCHHS, CBSI3aHHBIC ¢ (DYHKIIMOHATBHON aKTHBHOCTHIO
KJICTKH.

3. Xumuueckuii cocmas kniemku. benku.

Opranndeckue BemiecTBa KieTku. buononumepsr — 6enku. CTpyKTypHast opraHu3aius 0eiaKo-
BbIX MoJieKys. CBoiicTBa OenkoB. JleHaTypauus U peHaTypanus — OMOJIOTUYECKUI CMBICT U 3HAUEHUE.
OYHKIUU OENKOBBIX MOJIEKYJI. DEpPMEHTHI, UX POJIb B 0OECIICYCHUH TPOIECCOB KUZHEIEATESTLHOCTH.
Knaccudukanus pepmeHTOB

4-5. Xumuueckuu cocmae knemxu. Hyxneunogwie kuciomoi.

HyxknennoBbie KHCIOTHI, UX poJib B KieTke. Mctopus uzydenusa. JIHK — monekyna xpanenus
HacneactBeHHoM nHpopmanuu. CtpykrypHas opranu3anus JJHK. Camoyasoenue /IHK. PHK, ee Bupl,
0COOEHHOCTH CTPOCHHUS U (PYHKIIMOHUPOBAHUS

AT® — 0CHOBHOM aKKyMYJISTOP SHEPTUH B KiIeTKe. OCOOCHHOCTH CTPOEHUS MOJICKYIIbI U (PyHK-
unu AT®. ButamuHbl, CTpO€HHUE, ICTOYHHK MTOCTYIUICHUS U POJIb B OPraHU3ME U KIIETKE.

6. Tecmuposanue no pazoeny «Monexkynsipuas oOuonocusiy»

OcHOBHbBIE MOHATHSI. AMUHOKHCIOTBI. AHTHKOIOH. ['mapodunbHocTh. ['MapodoOGHOCTH.
I'mukonpotennpl. I'yanun. enatypauus. JIHK. Kogon. Kommiementapuocts. JIunonporenast. JIokyc.
MakposnemenTsl. MukposneMentsl. Monomep. Hykneonporeuasl. Hykineorua. Ocmoc. [onumep. [1o-
munentu. [lentuanas csa3b. PHK. Tumun. @epments. Lluto3un. Ypauu.

MexnpenmerHslie cBsi3u. Heoprannueckass xumusi. XMMHUECKHE 3JIEMEHThI IEPUOINYECKON
cuctemsl J[.M1.Menneneea. MoHbl (KaTHOHBI U aHUOHBI). Bosa U apyrue HeopraHUYeCcKue BEIIecTBa,
CTPOEHHME MOJIEKYA M cBoMcTBa. Jluccommanus 31exkTposutoB. Oprannuyeckas xumusi. OCHOBHBIE
TPYIIBI OpraHuyecKkux coeauHeHuid. bydepusie pactBopsl. dusuka. Ocmotuyeckoe nasienue. Jud-
(by3us u ocMmoc.

Paznen 2. Pemenne 3apad no reme «lurosiorusi» -11 yacon

3akpenJieHue OCHOBHOI'O COEPKaHUs TEeM B X0/J¢ PelleHHs OMO0JIOrMYeCKHX 3a1a4:
1. Lumonozus kak nayka.

IIpeamer, 3amauu ¥ METOABI COBPEMEHHOM LIMTOIOTUUA. MECTO LIMTOJIOTUU B CUCTEME €CTe-
CTBEHHOHAYUYHBIX U OHMOJIOrHYecKux Hayk. Mcropus pazButus nutosorus. TeopeTnueckoe v mpakTuye-
CKO€ 3HAYECHME LIUTOJIOTUYECKUX UCCIIEJOBAHUN B MEAUIIMHE, 3APABOOXPAHEHUH, CEIIbCKOM XO35MCTBE,
Jie7ie OXpaHbl MPUPOABI U APYTHUX chepax 4enoBeYecKOl eI TeNbHOCTH.

Hcropus otkpsiThe kieTku. Knerounas teopuss. OCHOBHBIE MOJIOKEHUS NEPBOM KIETOYHOM
teopur. CoBpeMeHHast KJIIETOYHAsl TEOPHs, €€ OCHOBHBIE MOJIOKEHUS U 3HAYE€HUE JUIsl pa3BUTHS OMOJIO-
TUU.



2. CmpoeHue Kiemxu u eé opeanouowl.

[Tna3marnyeckas memOpana u 00os04ka kieTku. Ctpoenue MmeMOpaHsl Ki1eTok. [IpoHnkHOBe-
HHUE BEIECTB uepe3 MeMOpaHy KJIeTOK. Buapl TpaHCIOpTa BEIIECTB Yepe3 UTOIIA3MaTHIECKYI0 MEM-
OpaHy KJIETOK (TaCCHBHBIA U aKTUBHBIN TPAHCIIOPT, 3K30IMTO3 U YHAOIUTO3). OCOOEHHOCTH CTPOCHUS
000JI0YeK MPOKAPUOTUUECKUX U DYKAPUOTUYECKHUX KIETOK.

[uTomnasma u ee CTpYKTypHble KOMIOHEHTbl. OCHOBHOE BEIIECTBO IIUTOILIA3Mbl, €r0 CBOM-
cTBa U (HyHKIUH.

Snpo unTepda3Hoil KIeTKH. XUMUYECKUH COCTaB ¥ CTPOCHHE si/ipa. 3HaYCHHUE s/Ipa B OOMEHe
BEIIECTB U Iepejaue TeHeTHIecKoi nH(popMarun. Sapeiko, 0COOCHHOCTH CTPOSHHS  (PYHKITHH. XPO-
MOCOMBI, TIOCTOSIHCTBO 4Kciia U (popmbl, ToHKOE cTpoeHue. [lonstue o kapuorune. ["armionanslii u au-
IJIOUTHBIA HAOOPBI XPOMOCOM.

Anmnapar ['onpmxu. CTpoeHue, pacioioKeHne B KJIEeTKax KMBOTHBIX UM PacTeHUM, QyHKIMU
anmapata ['onbaKu: cMHTE3 ToJucaxapyI0B U JIMIUA0B, HAKOIIJICHHE U CO3PEBAHNE CEKPETOB (OemKHy,
JUNUABI, TOJMCaXapu/ipl), TPAHCIIOPT BEIIECTB, POJib B (POPMHUPOBAHUM IJIA3MATUYECKON MeMOpaHbl U
nu3ocoM. CTpoeHue U QyHKINN JTU30COM.

Ouporazmaruueckas ceth (DI1C), ee Tumbl. OCOOEHHOCTH CTPOEHUS arpaHyssipHON (Tiaj-
KoM) u rpanynspHoit (mepoxoaroit) JIIC. 3nauenue riankoit JIIC B cuHTE3€ noaMcaxapuaoB U JiH-
MUJI0B, MX HaKOIJIEHUH U TpaHcnopre. 3amuTtHas Gyrkuus II1C (u3onsauus 1 HeTpanuszaius BpeaHbIX
i kinetku BeniecTB). Oynknuu mepoxoBaroit JIIC (yyactue B cuHTe3€ OENKOB, B HAKOIUIEHUH Oel-
KOBBIX ITPOJIYKTOB U UX TPAHCIIOPTE, CBSA3b C APYTUMH OPraHOMUIAMHU M 000JI0YKOM KIETKH).

PubGocombl, 0cOOEHHOCTH CTPOEHUS U POJIb B OnocuHTe3e Oenka. [lomupubocomsl.

Bakyonu pacTuTenbHbIX KIETOK, X 3Ha4eHHe, cBs3b ¢ DIIC.

[TnacTuapl: NEHKOIUIACTHI, XJIOPOILIACTHI, XpoMoIiacTbl. OCOOEHHOCTH, CTPOCHUE U QYHKIIMH
mnactua. JHK mnactun. [Ipoucxoxaenue ximopormiactoB. B3anmHoe npeBpanieHue miacTui.

MMUTOXOHAPHUH, CTPOCHUE (HapyXHas U BHYTPEHHsAs MeMOpaHbl, KpUCTbI). MUTOXOHIpHUaIb-
weie JIHK, PHK, pu6Gocomsl, ux posb. @yHKIIMH MUTOXOHIAPHHA. [ MTIOTE3BI O MIPOUCXOKIEHUA MUTO-
XOH/ApHH. 3HaYeHNEe BO3HUKHOBEHUS KUCIO-POAHOTO JIbIXaHUS B BOJIIOLHH.

Kierounsrii ieHTp, ero crpoenue u GpyHkiuu. Opranouisl ABrkeHus. KilerouHblie BKIIFOUSHUS
— HEMOCTOSIHHBIM OpraHoM ] KJIETOK, 0OCOOEHHOCTH U (DyHKIIMH.

3. @Domocunmes
OO6meH BemiecTB 1 dHeprur. [ToHATHE O MIIACTUYECKOM U SHEPTETUYECKOM OOMEHE.

®ortocunrtes. CBetoBas 1 TeMHOBasl Pa3bl GOTOCUHTE32, OCHOBHBIE ITPOLIECCHI, TPOUCXOIALTNE
B 3TU (ha3bl. OCHOBHBIE UTOTH CBETOBOM (a3l - cuHTe3 AT, BblIeneHne KUciIopoaa, oOpa3oBaHue
BOCCTAHOBJIEHHOTO HUKOTHHamumaaeHuHAnHYKIeoTuadochara (HAID -H2). dorodochopumupona-
nue. CymmapHoe ypaBHenue ¢potocuntesa. [lepBuunbie npoaykTsl poTocunTe3a. POTOCUHTE3 U YPO-
kKall CeNnbCKOXO3SIMCTBEHHBIX KyNbTyp. [lyTH MOBBIIEHUS MPOAYKTUBHOCTH CEIbCKOXO3SHCTBEHHBIX
pactennii. K.A. TumMupsizeB 0 KOCMUYECKOM POJIU 3€JIEHBIX pacTeHUd. XEMOCHHTE3 U €ro 3HaueHUe B
IpHUpoIe.
4.  Duepeemuueckuti 0omeH
DHepreTudyeckuii 0OMeH B KJIETKE M ero OMOJIOTUYECKHI CMBICI. DTallbl JHEPTE€TUYECKOTO 00-
MEHa, IPUYPOUEHHOCTh ITUX MPOIIECCOB K OMPEIEIIEHHBIM CTPYKTYpaM KJIETKH. 3HAY€HHE MUTOXOH-
npuit u AT® B sHEpreTuuecKkoM oOMeHe.
5-7.  Buocumumes 6enxa
buocunTe3 0eKoB B KJIETKE U ero 3HadeHune. Poib reHoB B OnocuHTese 6enkoB. ['eHeTnueckuit
KOJl U €ro CBOMCTBa. JTambl OMOoCHHTE3a Oenka. Peakunu mMaTpuyHOTO CHMHTEe3a. Perymsmus cuHTe3a
6enkoB. ['eH-perynsaTop, reH-oneparop, CTPYKTYpHbIE TeHbI, NX B3auMojeicTBue. [Ipunnun obpaTHoi
CBSI3M B perymsanuu GpyHKimoHupoBaHus reHoB. CoBpeMeHHbIC IPEICTABICHUS O IPUPOJIE TeH
8. Tunvl Oenenus Kiemox



JKW3HEeHHBIN UK KIETKH U ero dtanbl. [loAroToBka KIETKH K JIeNeHui0 — naTepdasa, ee me-
puoabl (MPECUHTETUYECKUM, CHHTETUYECKUN, TIOCTCUHTETHYECKU). bruosiornueckoe 3HaueHUE UHTEP-
¢a3bl. AmonTo3. MUTOTHYECKUHN UK.

AmuTO3 ¥ ero 3HaueHue. MUTO3 - IUTOJIOTHYECKass OCHOBA Oecrosioro pasMHokeHus. Dasbl
MUTO3a, UX XapakrepucTuka. CTpyKTYpHBIC U3MEHEHHS U (PU3UOJIOTHUECKHE 0COOCHHOCTH OPTaHOUI0B
KJIETKH BO BPEeMsI MUTOTHYECKOTO JIeieHHs. BepeTeHo aeneHus, crpoeHre u pyHKIIMKN HUTCH BepeTeHA.
buonorunyeckoe 3HaU€HUE MUTO3A.

Meiio3 - muToJIOTHYEcKas OCHOBA IOJIOBOro pa3MHOkeHus. [lepBoe neneHue merosa, ero
(da3pl, UX XapaKTepUCTHKA. YMEHBIIICHUE YUCIIa XPOMOCOM KaK pe3yJbTaT MepBOro AeieHus. Bropoe
NeJIeHre Meio3a, da3bl, UX XapaKTepucTuka. buosornyeckoe 3HaueHue Meo3a.

9. becnonoe u nonogoe pazmmnoorcenue.

dopMbI B CrIOCOOBI pa3MHOKEHUSI OpraHn3MoB. becmnoioe pa3sMHOKEHHE, €ro BUIbI U 3HAYE-
Hue. [looBoe pazMHOX)EHUE, €0 BU/IBI U 3BOJIOIIMOHHOE 3HaueHue. OO01as xapakTepuCTUKa U 0COOEH-
HOCTH Pa3MHOKEHHSI OCHOBHBIX I'PYII OpraHu3MoB. Pa3BuTre My>KCKUX U KEHCKHUX TOJIOBBIX KIIETOK Y
JKUBOTHBIX U PaCTCHUM.

10. Onmoeenes — uHOUBUOYAIbLHOE PA38UMUE OP2AHUZMOS.

OrmotoTBOpeHHE U €ro THUIBL. OII00TBOPEHUE U PAa3BUTHE 3apO/IbIiiia Y )KUBOTHBIX. OCHOB-
HBIE 3TaIbl SMOPHOHAIBHOTO Pa3BUTHS KUBOTHBIX. B3anMojeiicTBHe YacTeil pa3BUBAIOIIETOCS 3apo-
npIlia. buoreHeTnueckuii 3aK0H, €ro coBpeMeHHasi uHTepnperanus. [loctaMOpruoHaNbHOE pa3BUTHE.
Bpennoe BiusiHUE amKOr0JIsA, HIKOTHHA, HAPKOTHUKOB, 3arpsA3HEHUST OKPY)KAIOIIEH Cpeibl Ha pa3BUTHE
3apO/IBIIA KUBOTHBIX U YEJIOBEKA.

OO01as xapakTepucTHKa 1 0COOEHHOCTH Pa3MHOXKEHHSI BUPYCOB, OaKTepuii, BOJOPOCIEN, MO-
X000pa3HbIX, MAMOPOTHHUKOOOPA3HBIX, TOJOCEMEHHBIX, MOKPBHITOCEMEHHBIX, TPHOOB W JIMIIAWHUKOB.
CwMmeHa (a3 B )KU3HEHHOM LIUKIIE.

11. Tecmuposanue no pazoeny «LJumonocusy

Me:xknpenmerHble cBsi3u. Heoprannueckass Xumusi. XMMHUYECKHUE JIEMEHTBI IEPUOANIYECKON
cuctembl J[.M.MenneneeBa. Monbl (kaTHOHBI M aHUOHBI). Boja u Apyrue HeopraHMYeCKHe BEIIECTBA,
CTpOEHHE MOJIeKYyl M cBoicTBa. [luccoumanus s1ekTponutoB. Opranuyeckass Xumusi. OCHOBHBIC
TPYNIbl OpraHuYecKux coenuHeHuid. bydepnsie pactBopel. Pusnka. OcmoTrueckoe napienue. ud-
¢by3us u ocmoc. boranuka. OcobeHHOCTH CTPOEHUS KIETOK pacTeHud. OTauuus pacTeHHUM OT KUBOT-
HbIX. 30050TUs. OCOOEHHOCTH CTPOCHUS KIETOK KUBOTHBIX. OTINYUS )KUBOTHBIX OT PACTCHUIA U TPU-
0):!

Bboranuka. OcoGEHHOCTH CTPOSHUS U Pa3MHOKEHUSI pacTeHHil. BereratuBHoe pa3MHOKEHUE.
[TpuBuBku. Opransl pacTeHui, ux crpoenue u ¢pyHkiuu. CTpoeHue BeTKa — OpraHa CeMEHHOTO pas-
MHOeHHs. Onbuienue. 30010rus. OCOOEHHOCTH pa3MHOXKEHUS KUBOTHBIX Pa3IMYHBIX CUCTEeMaTHYe-
ckux rpynn. CrnocoObl OIUIOAOTBOPEHUS Y KUBOTHBIX. [loCTOIMOpHOHANBHOE pa3BUTHE HACEKOMBIX.
[ukn pa3BuTHs 3eMHOBOIHBIX. AHaTOMUS. OCOOEHHOCTH SMOPUOHAILHOTO PA3BUTHS YEJIOBEKA

Pazpen 3.Pemenue 3aga4 nmo reme «I'emernka»-11 yacos

3akpenJieHue OCHOBHOI'O COJEPKaHUs TeM B X0/¢ PelleHHs OMO0JIOrMYeCKHX 3a/1a4:
1-2-3. He3zasucumoe Haciedosanue npusHaxkos
IIpenmer, 3agaun 1 MeTOAbI reHeTUKU. OCHOBHBIE pa3/ieibl TeHETUKH. MEeCTO T€HETUKH Cpeu
OMOJIOTUYECKUX HayK. 3HauUeHHe T'eHETUKH B pa3paboTKe MpoOiaeM 0XpaHbl PUPO/IbL, 3ApPaBOOXpaHE-
HUS1, MEIULIMHBI, CEIBCKOTO X035icTBa. [IpakTHiyeckoe 3HaUEHNE TEHETUKHY.

I''MeHpaenp — OCHOBOIOJIOXKHUK I'€HETHKU. MeTo TeHETUIECKOI O aHalimi3a, pa3pa60TaHHLIfI
I"'Mengenem. [ 'eHeTHYECKas CHMBOJIHKA. HpaBI/ma 3aIlMCU CXCM CKPCHIMBAHUA.

HacnegoBanue npu MOHOI‘I/I6pI/IIlHOM CKpCUIMBAHUH. I[OMI/IHaHTHBIC U PCUCCCUBHLBIC IIPU-
3HaKH. HepBBII\/'I 3aK0oH MeHiens - 3aKOH CI[I/IHOO6pa3I/IH FI/I6pI/IIlOB TIEpBOT'0 MOKOJICHUHL. BTOpOﬁ 3aKOH
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Menpnens - 3akoH pacuierieHus. [IpaBuino yuctoTel ramer. LIuTonornyeckue OCHOBBI pacIlECIUICHUS
MIPY MOHOTUOPUTHOM CKpermuBaHuy. CTaTUCTHYECKUIN XapaKTep PacIeIICHHS.

[TonsTue o renax u ayuensx. @eHorun u reHotull. 'omo3urora u rereposurora. Pacuiennenue
[PY BO3BPATHOM U aHAJIU3HUPYIOLIEM CKPEIIUBAHUH.

HacnenoBanue npu TuruOpuaHOM cKpemmBanun. HezaBucrumMoe KOMOMHUPOBAHUE HE3aBUCH-
MBIX ITap TPU3HAKOB - TPeTHil 3akoH Menpens. [{luronoruyeckne 0CHOBBI HE3aBUCUMOTO KOMOUHUPO-
BaHMS TIap MPU3HAKOB.

4-5.  Bzaumooeiicmeue annienvHblx U HEANNCAbHbIX 2eHO8.

HacnenoBanue npu B3auMOACHCTBUM auIeNIbHBIX Te€HOB. JJomuHupoBanue. Henosmxnoe nomu-
HupoBanue. KonomuupoBanue. CBepX10MUHUPOBaHUE. MHOKECTBEHHBIH aJlIEIU3M.

B3aumoseiictBue HeamuienbHbIX TeHOB. HoBoOOpa3zoBanus npu ckpemuBanui. OcoOEHHOCTH
HacJeI0BaHUsl KOJUYECTBEHHBIX Mpu3HaKoB. KoMmmumentapHocTs. Omnuctas. [lomumepus. MHoxe-
CTBEHHOE JICCTBHE T'€HOB. [IpuMepbl MHOKECTBEHHOIO JECMCTBUSI T'€HOB. BO3MOXKHBIE MEXaHU3MBbI
O0OBSCHEHUS ITOTO SIBJICHUS. | @HOTHI KaK IeJIOCTHAS UCTOPUUECKH CIIOKHBIIASICS CUCTEMA.

6-7.  XpomocomHas meopus HACIeOCMBEEHHOCTU.

SIBneHue CIETUICHHOTO HACJIEIOBAHUS U OTPAaHUYCHHOCTh TPEThEro 3akoHa MeHpens. 3Haue-
Hue padot T.I.Moprana u ero mIkosabl B U3y4eHUHU SIBJIICHUS CIEIUICHHOTO HacieaoBaHus. KpoccuHn-
roBep, ero ouosjornyeckoe 3HadeHue. ['eHeTnIeckrue KapThl XpoMocoM. OCHOBHBIE TTOJIOKEHHUS XPO-
MOCOMHOM Teopuu HacieacTBeHHOoCTH. Biman mkonel T.I.Moprana B pa3paboTKy XpOMOCOMHOM T€O-
pUH HACIEACTBEHHOCTH.

8-9.  I'enemuxa noaa.

I'eneruxa nona. [lepBuyHbIE U BTOPUYHBIE TIOJIOBBIE MPU3HAKK. XPOMOCOMHAs TEOPHUS OIpe-
JIeJIeHNs ToJ1a. ['oMoramMeTHeIi U reTeporaMeTHeId 1moj. THIbI onpenenenus noja. Mexannsm noa-
Jep>kaHus COOTHOIeHHs ToyioB 1:1. HacimemoBanue nmpu3HaKoB, CIEIJIEHHBIX C TIOJIOM.

10. 3axkonomepHocmu usMeH4UBOCMU.

N3menunBocTs. Knaccudukarus "3MEHYMBOCTH C TTO3UIINI COBPEMEHHOMN T'e-HETUKH.

denotunuyeckas (MoaupUKaIIMOHHAS U OHTOTCHETHYECKass) 3MEHUYNBOCTh. Hopma peakiiun
M €€ 3aBUCUMOCTb OT TeHOTUIa. CTaTUCTUYECKHE 3aKOHOMEPHOCTH MOAN(UKAIIMOHHONW N3MEHUNBO-
CTH; BApUAlMOHHBIN PAJl U BapUaIlMOHHAsI KPUBasl.

I'enHoTHIMUecKkas (KOMOMHATUBHAS M MYyTallMOHHAs) U3MEHUYHMBOCTh. 3HAYCHHUE KOMOMHATHB-
HOM U3MEHYMBOCTH B 00BSICHEHUH SBOJIIOIIMOHHBIX IMPOIIECCOB, CEICKIIUA OPTaHU3MOB. MyTarimoHHas
W3MEHYUBOCTb, €€ BUIbl. MyTanuu, X mpuurHbl. Kiaccudukamus MyTaui o xapakrepy i3MEeHECHHS
reHotuna (TeHHbIe, XPOMOCOMHBIE, TCHOMHBIE, IUTOIIIa3MaTH4eckue). [locnencTBus BIUSHUS MyTa-
IF€HOB Ha OpraHu3M. Mephbl 3allUuThl OKPYKAIOLIEH Cpebl OT 3arpsi3HEHUS] MyTareHaMu. 3aKOH rOMO-
JIOTUYECKUX PAJIOB B HAcieACTBeHHOW n3menunBoctu. H.M.BaBunoBa. DkcnepuMeHTanbHOE MOTyYe-
HHUE MYTaIUH.

11. I'enemuxa wenosexa
I'eneTnka yenoBeka. YenmoBek kak 0OBEKT T€HETUYECKUX UCCISIOBAaHUNA. MeTo-/1bl n3yde-
HUS HACJICJICTBEHHOCTH YeJIOBEKA: TeHEaOTMUSCKHH, OJTM3HEIIOBBIN, IIMTOTEHETUICCKU, THOpHIN3a-
I COMaTHYECKUX KJIETOK.
HacnenctBennsie 00JIe3HU, UX pacHpOCTpaHEHUE B MOMYIALUAX YeloBeka. Mepbl mpodu-
JIAKTUKHW HACJICJICTBEHHBIX 3a00JIeBaHUH YeoBeKa. BpenHoe BIMSHHUE alKOTOJIsl, HHKOTHHA M HApKO-
TUYECKHX BEILIECTB HAa HACJIEICTBEHHOCTh YeJIoBeKa. MeauKo-reHeTu4ecKkoe KOHCyIbTupoBanue. Kpu-
THUKa PACUCTCKUX TEOPUH C O3ULUI COBPEMEHHOM F€HETUKH.

Ili1anupyemMbie pe3yJibTaThI
YHuBepcanbHble y4eOHbIC JCHCTBHUA:
Pezynamusnvie YV/]:
e ONpEAETATh U (OPMYINPOBATH LIEIb AEATEIBHOCTH C TOMOIIBIO YUUTEIIS;
e YUYHUTH BBICKA3bIBaTh CBOE MPENOJI0KEHNE (BEPCHIO) HA OCHOBE pabOThI C MILTIOCTPALIUEH;
YMETb OLIEHUBATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH CBOU ACHCTBUSI,
loznasamenvnvie YVJ/I:



e J100BIBAaTH HOBBIC 3HAHUS: HAXOJUTh OTBETHI HA BOIIPOCHI, UCTIONB3Ys (POH]T OMOIHOTEKH, CBOM
’KU3HCHHBIN OIIBIT;

e 0CO3HaHHOE MMOCTPOCHHE PEUEBOTO BHICKA3BIBAHMSI B YCTHOH (hopMme;

e OCO3HAHHOE, MPABUIILHOE, CMBICIIOBOE UTCHHUE;

e TMOWCK HEOOXOaUMOM HH(MOPMAIINH;

e Kiaccu(uKams 0ObEKTOB IO BBIJICIICHHBIM IMPU3HAKAM
Kommynuxamuenvie YV/I:

e YMEHHE C AJOCTATOYHOW MOJHOTON U TOYHOCTBIO BBIPAKATh CBOU MBICIIH;

e BIIQJICHUE MOHOJOTHYECKOU M JUAJIOTHIECKOH (hopmMamu peyn;

e BBITIOJIHATH MPaBUJIa OOIICHUS C JIIOJIbMU;

e CIyIIaTh U IOHUMATh PE€Ub IPYTHX;

e  YUYUTHCA BBINOJHATH Pa3IudHbIC POJIM B TpyMIe (JIMaepa, UCTIOTHUTENS, KPUTHKA)
OCHOBHBIM METO10M 00Y4YeHUS SIBJISIETCHA CJOBECHO- WILJIIOCTPATUBHBIN: pacckas,0ecena, TUCKYC-
cusi , paboTa ¢ OMOJIOTHYECKOM JTUTEPATypOil.

JInuHOCTHBIE Pe3yJIbTaThl
JINYHOCTHBIE Pe3yJIbTAThI OTPAKAIOT:
- 3HAaHWE OCHOBHBIX MPUHIIUIIOB M TIPaBUJI OTHOIIEHUS K >KUBOW MPUPOJIE, OCHOB 370POBOTO 00paza
KU3HH ;
- (hopMHUpOBaHKE €TMHOTO 0Opasza MHUpa;
-pa3BUTHE ICTETUIYCCKUX UYBCTB KaK PETYISITOP MOPAIHHOTO TIOBEICHHS;
- TIPOSIBJICHUE HACTOWYMBOCTH B IOCTHIKEHUU 11EJIH;
- hopMHpOBaHUE YCTAHOBKHU Ha 3JI0POBBINA U O€30TIaCHBIN 00pa3 KU3HU;
- Pa3BUTHE TaKMX KAYECTB, KaK BOJIS, LIETCYCTPEMIEHHOCTh, KPEATUBHOCTh, MHUIIMATUBHOCTb, YMIIATHS,
TPYyAOJ00He, TUCIUIUIMHUPOBAHHOCTH;
MertanpeameTHble pe3yJIbTaThI
MeTtanpeaMeTHbIe pe3yJabTaThl OTPAKAIOT:
OCBOEHHE CUCTEMbI OMOJIOTUYECKUX 3HAHMIA;
CaMOCTOSITEIbHO HAXOIUTh, aHAJIM3UPOBATh U UCIIOIH30BaTh OMOIOTHUYECKYIO HH(POPMAIHUIO;
YCTaHaBIIMBATh CBS3b MEXK/Iy pa3BUTHEM OUOJIOTHH U COLIMATIbHO-3KOHOMHUYECKUMHU M IKOJIOTUYECKUMU
npooIeMamu;
pa3BUTHE UCCIEA0BATEIbCKUX YUCOHBIX ACUCTBUIM, BKIIIOYasi HABBIKU pabOThI ¢ HH(POPMAIHE: TOUCK U
BBIJICJICHUE HYXKHOH MH(pOopMaIuu, o0ooenne u ¢pukcaius napopmanuu;
Pa3BUTHE MBIIUICHUS U JIOTHKH, BBISBIIATH TPOOJIIEMHBIE BOIIPOCHI U PeLIaTh MOCTABJICHHbIC 33/1a4H;
YMEHHE PAllMOHAIBHO IJIAHUPOBATh CBOM y4eOHBIN TpyA; paboTaTh B COOTBETCTBHUHM C HAMEUYEHHBIM
IJIaHOM;
IIpenmeTHbIe pe3yJibTAThI

1. B no3HaBaTe/IbHOM (MHTE/JIEKTYaJIbHOI) cepe:
- BBIJICJICHUE CYIIECTBEHHBIX IPU3HAKOB OMOJOTMUECKUX 00BEKTOB ( OTIUYUTEIbHBIX IPU3HAKOB KHU-
BBIX OPraHU3MOB ; KJIETOK U OPTraHU3MOB PACTEHUH, > KUBOTHBIX, FPHOOB 1 OaKTEpHii; OpraHU3MBbI ye-
JIOBEKa; BUJIOB; SKOCUCTEM; Onocdepbl) U mpolieccoB ( MUTaHUE, AbIXaHUE, BBIICICHUS, TPAHCIIOPT Be-
IIECTB, POCT, Pa3BUTHE, PA3MHOKEHUE, PETYIIALUS KUZHEIEATEILHOCTH OPraHu3MOB).
- MPUBUJICHHUE JIOKA3aTEIbCTB B3aUMOCBSI3U Y€JIOBEKA U OKPYKAIOIIEH cpeJibl; HE0OX0AUMOCTh U 3a-
LIUTa OKPYKAIOUIEH Cpeibl;
- 00BsSICHEHHE POJIM OUOJIOTUH MPAKTUYECKOM IESATENBHOCTH JIFOJIEH ; pOJI Pa3IUYHBIX OPTaHU3MOB B
KU3HH YEJIOBEKA;
2. B ICHHOCTHO- OPHEHTAMOHHOM cepe :
- 3HAHHS OCHOBHBIX MPABUJ MOBEJACHUSI B IPUPOJE U OCHOB 37J0POBOT0 00pa3a KU3HHU;
3. B cepe Tpya0BoOii 1eATEJILHOCTH :
- 3HaHUS U COOIOICHUE MPaBUJ padOTHI B KaOWHETe OMOJIOTHH ;
- coOMoIeHNE MPABUI PadOTHI ¢ OMOIOTUYECKUMH MTPUOOPAMU U UHCTPYMEHTAMU ;
4. B cdepe pusuveckoi 1esiTeIbHOCTH :
-OCBOEHHE MPUMEPOB BbIPALIUBAHUS U Pa3MHOKEHHE KYJIbTYPHBIX PACTEHUM , yX0Ja 32 HUMHU



5. B acternyeckoii chepe:
- BBISIBJICHUEC OCTCTUYCCKUX JOCTOUHCTB O6’beKTOB JKUBOU IIpUPOAbL

Ka.ﬂeﬂnapﬂo — TEMaTUYIECCKO€ IJIAHUPOBAHHUE

No Kou-
u/n Tema BO 3a: Buj nesiTeIbHOCTH Jlara
HATHI
BBenenne- 2
1 BBenenue B npenMer 1 Jnarnoctrka ypoBHs mapameTpoB
y4eOHOTO ycrexa yueHHKa
2 Pemenue 3a1au o teme «OCHOBHbBIE 1 [IpakTHKyM MO PENIEHUIO JJOTUYECKUX
cBoOMcTBAa *KUBOro. CHCTEeMHAasi OpraHu- 3az1a4
3a1usl )KU3HM»
Paznen I. Mosexkyasipaasi Ouosiorus - 6
3 Pemrenne 3anau o reme: «Xumude- 1 [IpakTHKyM MO PEHIEHUIO JOTUYECKUX
CKHI cocTaB KieTkd. Heoprannueckue Y TBOPYECKUX 33724
BEIIECTBA»
4 Pemrenne 3anau o reme: «Xumude- 1 [IpakTHKyM MO PEIIEHUIO JJOTUYECKUX
CKHH KJIETKU. YTIeBOALL. JIMIIUILDY. 3a/1a4
5 Pemrenne 3anau o reme: «Xumude- 1 [IpakTHKyM MO pEHIEHUIO JOTUYECKHUX
CKHH cocTaB KiIeTKH. benkny. 3a/1a4 U 33724 10 aIrOPUTMY
6 Pemenue 3agau no reme: «XuMuue- 1 [IpakTUKyM MO PELICHUIO JIOTUYECKHUX
CKHI cocTaB KieTku. HyknenHnobie 3aga4
KucioThl. ATD»
7 Pemenue 3aga4 no reme: «XumMuue- 1 [IpakTuKyM pelieHus TBOPYECKHUX 3a-
CKHii cocTaB KieTku. HykiienHoBsie Jlad ¥ 3a7a4 110 alropuTMy
kucioTel. ATDy
8 TectupoBanue 1o pazaeny: «Mojeky- 1 [IpoBepka 3HaHUM, yMEHU U HABBIKOB
nsipHast OMOJIOTUSD» MOJIYYEHHBIX IIPU U3YYEHUN TEMBI:
«Pemenue 3a1a4 1o MOJIEKYJISIPHOM
OHOJIOTUM» COOTBETCTBYIOIIUX TPeOO-
BAHMSIM IOJIFTOTOBKU YPOBHS BBIITYCK-
HUKOB.
Paznen II. IuTonorus - 13
9 Pewrenue 3anau o reme: «l{uronorus 1 [IpakTuKyM MO PEMIEHUIO JOTUYECKUX
Kak Hayka. Kinerounas teopusi» 3a1a4
10 | Pemenue 3anay no teme: « CtpoeHue 1 [IpakTukyMm MO pEHIeHUI0 JOTUYECKUX
KJIETKH U €€ OPraHOu bl Y TBOPYECKUX 3a7a4
11 | Pemenue 3anay no teme: «POTOCHUH- 1 [IpakTukyMm MO pEHIeHUI0 JOTUYECKUX
TE3» 3a1a4
12 | Pemenue 3aa4 no teMe: « QHEPreTu- 1 [IpakTukyMm MO pEHIEHUIO JOTUYECKUX
4ecKuil 0OMeH» 3a/1a4 ¥ 33J1a4 10 alIrOpuTMy
13- | Pemenue 3anay no teme: «buocunres 3 [IpakTukyMm MO pEMIEHUIO JOTUYECKUX,
14- | Genkay» TBOPYECKHUX 3aja4 U 3a/1a4 10 aJiro-
15 pUTMY




16

Pemenue 3amau o teme: «Tumel gene-
HHUS KIIETOK»

[IpakTHKyM MO PELICHUIO JJOTUYECKUX
3a/1a4 ¥ 33/1a4 110 AIITOPUTMY

17 | Pewenue 3anau no teme: «becnonoe u [IpakTHKyM MO PELICHUIO JJOTUYECKUX
I10JIOBOE PA3MHOKEHHUE» 3az1a4
18 | Pemenue 3anau no teme: «MHauBuay- [IpakTHKyM O PELICHUIO JOTUYECKUX
aJIbHOE Pa3BUTHE OPraHU3MOBY 3az1a4
19 | TectupoBanue mno pazneny «L{utoso- [IpoBepka 3HaHMI, yMEHUI U HABBIKOB
THUSD» MOJIy4YEHHBIX NPU U3YYEHUH TEMBI:
«Perenue 3a7a4 M0 LUTOJIOTUHUY» COOT-
BETCTBYIOIIUX TPEOOBAHUSM IOJr0-
TOBKH YPOBHSI BBIITYCKHUKOB.
Paznealll. I'eneruka - 13
20- | Pemenue 3agau no teme: «HezaBucu- [IpakTuKyMm MO pEUICHUIO JIOTUYECKUX,
21- | Moe HaclieZJoBaHUE MTPU3HAKOBY TBOPUYECKHUX 3a/1a4 U 3334 10 ajiro-
22 pUTMY
23- | Pemenue 3agau no teme: «B3aumonei- [IpakTuKyMm MO pEUIEHUIO JOTMYECKUX,
24 | cTBUE I'€HOB» TBOPYECKUX 33/1a4 W 33724 110 allro-
pUTMY
25- | Pemenue 3a1a4 no teme: [IpakTHKyM MO PEIIEHUIO JOTUNYECKUX,
26 | «XpOMOCOMHas TEOPUS HACIEICTBEH- TBOPUYECKUX 3a]1a4 ¥ 3a/1a4 110 aJro-
HOCTH» pUTMY
27- | Pemenue 3a1a4 o teme: [IpakTHKyM MO PEIIEHUIO JOTUYECKUX,
28 | «['eHeTHKAa MOJIa» TBOPYECKUX 3a]1a4 U 3a/1a4 110 aJiro-
pUTMY
29 | Pemenue 3a1a4 1o Teme: «3aKOHOMEp- [IpakTUKyM MO PELICHUIO TOTHYECKUX,
HOCTH U3MEHYHUBOCTH» TBOPYECKHUX 3a7a4 U 3a/a4 110 aJiro-
pUTMY
30 | Pemenue 3agau no teme: «l'eHeTnka [IpakTUKyM MO PELICHUIO JJIOTHYECKHUX,
YEJI0BEKa» TBOPYECKHUX 3aJa4 U 3a/a4 110 aJiro-
pUTMY
31 | TectupoBanue 1o Kypcy «Pemienue [IpoBepka 3HaHUM, YMEHU U HABBIKOB
OMOJIOTMYECKUX 33/1a4 B XOJ€ MOro- MOJY4YEHHBIX IIPU U3YYEHUHU SJIEKTUB-
ToBKH K OI'D» HOTO Kypca «Pemenne OnoIorn4ecKkux
3a7a4 B xo4e moarotoBku Kk EI'D» co-
OTBETCTBYIOIIMX TPEOOBAHUSIM TOTO-
TOBKH YPOBHSI BBIITYCKHUKOB.
32- | AHaJIU3 TeCTUPOBAHUS
33
34 | 3akitoueHue
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