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Pabouas mporpamma mo Ouosoruu  opueHTHpoBaHa Ha oOywaromuxcs 10-11 kmaccoB u
pa3paboTaHa Ha OCHOBE:
- @enepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBAaTENbHOTO CTaHAApTa CpEeIHEero oOIero
00pa3zoBaHusl, YTBEPKICHHOTO MpUKa3oM MuHHCTEpcTBa 00pa3oBanus v Hayku PD or 17 mas
2012 Ne413;
- TpeOoBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEIbHONW MPOTpamMMbl CPEIHETO
obmero oopazoanus ['bOY COIL Ne22 r.o.Yamaesck;
- buonorus. buonoruueckue cucremsl u npoueccol. [Iporpamma. Temaruueckoe MIaHUPOBAHUE
10-11 knaccsr. // A.B.Tepemos, P.A. [lerpocosa. - M. :M3narensctBo Biiagoc, 2018r

Pabouast mporpamma obecrieueHa ydeOHUKAaMHU, Y9€OHBIMU IMOCOOUSMH, BKIIFOUEHHBIMH B
benepanbHbIi IepedeHb Y41eOHUKOB, peKoMeH1yeMbIX MuHoOpHayku P® k ncnonb30BaHuUIO:
A.B. Tepemos, P.A. IlerpocoBa. buonorus. buonoruueckue cucremsl u npouecchl. 10 kiacc.
ba3oBslii 1 yriryOsieHHBINH ypoBeHb. - M. :M3narenscTtBo Biagoc, 2019r
A.B. Tepemos, P.A. IlerpocoBa. buonorus. buonornueckue cucremsl u npouecchl. 11 kiacc.
ba3oBeblit 1 yrimyOneHHbsli ypoBeHb. - M. :U3parensctBo Brnagoc, 2019r

[Iporpammoii oTBOAMTCS Ha M3ydyeHue Ouojorumu B mpodmibHoM kiacce 204 vaca, Ha
0a30BoM ypoBHe 136 4acoB ,KOTOpBIC pacHpeIesiCHbI 0 KiaccaM CIICIYOIIUM 00pa3oM:
10 xnacc — 102 gaca,3 pasa B HeJelto (IPO(PUIBHBINA YPOBEHB)
68 JacoB,2 pa3a B HeJlento (0a30BbIi YPOBEHB)
11 kiace — 102 ygaca,3 paza B Heaeno (MpodUiIbHbBIN YPOBEHB)
68 JacoB,2 pa3a B HeJlento (0a30BbIi YPOBEHB)

Kiacc [Ipaktuueckue | KoHTposbHbIE
paboThI paboThI
npoduins | 6a3a | npopuis | 6aza
10 knace 9 6 7 5
11 xmace 12 8 5

INJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
TpeboBanus K pe3yibTaTam 00y4eHHUs U OCBOEHUS COAePKaHUs Kypca.

Cranpapt yCTaHaBJIMBAET TpeOoBaHus K pe3yapTaram OCBOCHHSA
oOyJaronuMucs 00pa30BaTEIbHOM MPOTPAMMBI:

JUYHOCTHBIM, BKJIIOYAIOIIUM TOTOBHOCTh U  CIIOCOOHOCTH  OOydarommxcs K
CaMOpPa3BUTHUIO U JIMYHOCTHOMY CaMOOIPEAENCHNUI0, CHOPMUPOBAHHOCTh MX MOTHBAIUU K
OOy4eHHI0O U IIeJICHANPABICHHON TMO3HABATENbHON JIEATEIbHOCTH, CHUCTEMBI 3HAYUMBIX
COLMAIIBHBIX U MEXJIMYHOCTHBIX OTHOIIEHU, [IECHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPAXKAIOIINX
JIMYHOCTHBIE U IPaXKAAaHCKUE NTO3ULUU B IEATEIBHOCTH;

MeTafnpeaIMeTHbIM, BKJIIOYAIOIIUM OCBOCHHBIE OOYYAIOIUMHUCS MEKIIPEAMETHBIC
MOHATUS W  YHHBEpcajdbHbIe yueOHBbIE JEWCTBHUS  (PEeryNsTUBHBIC, [O3HABaTENbHbIE,
KOMMYHUKATHUBHBIE), CHOCOOHOCTh WX WCIIOIB30BaHUS B TIO3HABATEIHHOW M COIMAIIBHOU
MPAKTUKE, CAMOCTOSATEIHHOCTh B TUIAHUPOBAHWU M OCYIIECTBICHUU y4eOHOU AESITENbHOCTH U
OpraHu3au y4eOHOTO COTPYIHHUYECTBA C T€laroraMd M CBEPCTHHUKAMH, CIIOCOOHOCTh K
MOCTPOCHUIO WHIMBUAYAIBHONH 00pa30BaTeIbHONW TpPaeKTOPHUHM, BJIaJIEHUE HABBIKAMH YUeOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON M COIMATIbHON JIEATEIIbHOCTH;

NnpeIMeTHBIM, BKJIIOYAIOIUM OCBOCHHBIE OOYYAIOIIMMHUCA B XOJ€ U3YyUeHHUs y4eOHOTO
npeaMeTa YMEHHUs, CrielupuIecKre sl TaHHON MPeIMETHON 00JacTH, BUIBI JEATEILHOCTH 10
MOJTyYEHHUIO0 HOBOTO 3HAHHUS B paMKaX y4eOHOTo mpeaIMeTa, ero mpeodpa3oBaHuIo U IPUMEHEHUIO
B YUEOHBIX, yUeOHO-TIPOEKTHBIX U COIMAIBHO-TIPOCKTHBIX CUTYaIUIX, (HOPMUPOBAHNE HAYYHOTO
TUINA MBIIUICHUS, BJIaJICHUE HAYYHOU TEPMHUHOJOTHEH, KIIOUEBBIMU MOHSATUAMH, METOJAMHU U
IpUEMaMH.



JIn4HOCTHBIE pe3y/IbTaThl.
JIMYHOCTHBIE  pEe3yNbTaThl OCBOCHHSI OOpa30oBATEIbHON TMPOTPaMMBI IO
npeamery «buomorus»  oTpaxkaror
1) ¢opMupoBaHHe OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH U CIOCOOHOCTH
K CaMOpa3BUTHIO;
2) c(hOpMHPOBAHHOCTH OCHOB CAMOPA3BHUTHS U CAMOBOCIIUTAHHUS B COOTBETCTBHU
¢ 0011I€Y€eIOBEUECKUMH IICHHOCTSIMU ;
3) TosepaHTHOE CO3HAHUE U TIOBEICHHE B MOJIUKYJIBTYPHOM MUPE, TOTOBHOCTh M CIIOCOOHOCTh
BECTH JMAJIOT C APYTUMH JIFOABMH, TOCTUTATh B HEM B3aWMOIIOHMMAHUS, HAXOAUTh O0IIUE LIEIH
U COTPYIHHUYATH JUISl UX JOCTHXKEHUS;
4) HaBBIKH COTPYTHHYECTBA CO CBEPCTHUKAMH, JIETHbMU MIIAIIIETO BO3PACTa, B3POCIBIMH B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeA0BATENBCKOM, IPOSKTHON U APYTHX
BUJAX JICATEIILHOCTH;
5) HpaBCTBEHHOE CO3HAHUE U TIOBE/ICHIE HA OCHOBE YCBOCHHSI OOIIICUEIIOBEUSCKUX [IEHHOCTEH;
6) rOTOBHOCTh U CIIOCOOHOCTH K 00Pa30BaHHUIO, B TOM YKCJIE CAMOOOPA30BAHUIO, HA MPOTSHKCHUN
BCEH KHU3HU;;
7) 3CTETHYECKOE OTHOIICHUE K MUDPY;
8) mpuHATHE U peaNn3aliio0 IEHHOCTEH 3J0POBOr0 M O€30I1acCHOr0 00pa3a KU3HH, OTPEOHOCTH
B (PU3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITUSAX CIIOPTHBHO-03I0POBHTEIIBHOM
NEeSITeTbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIOTPEOICHUS alIKOT OIS,
HApKOTHKOB;
9) GepekHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHHE K (PH3HYECKOMY U
MICUXOJIOTUYECKOMY 3I0POBBIO, KAaK COOCTBEHHOMY, TaK M IPYTUX JIIOACH, YMCHHE OKa3bIBaTh
NEPBYIO TIOMOIIb;
10) oco3naHHBI BEIOOp Oymyiiel mpodeccuu 1 BO3MOKHOCTEH pean3aliii COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;
11) popMupoBaHUE FKOTOTUICCKOTO MBIILICHHUS, TOHUMAaHKS BIUSHHUS COLUATBHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIMATIBHOM CpeJibl; IPHOOpETEHNE
OTIBITA HKOJIOTO-HANPaBIEHHON JEATEIbHOCTH.
JIMYHOCTHBIE pe3yabTaThl UMEIOT HAIIPABICHHOCTh HA PEIIEHHUE 3a/1a4 BOCIIUTAHHS, PA3BUTHUS
U COIMaNN3aliy 00y4arouXcs CpeJICTBAMU IIPeMeTa.
1. TI'pasxcoanckoe eocnumanue:
® [IPEICTaBJICHHE O COIMAJIBHBIX HOpPMax W MNPaBUIAX MEXKIMYHOCTHBIX OTHOILEHHWH B
KOJIJIEKTHBE, B TOM YHCII€ B COLIMAIBHBIX COOOIIECTBAX; TOTOBHOCTh K Pa3HOOOpa3HON
COBMECTHOM JESTETbHOCTH TIPW BBITIOJHEHUH Y4YeOHBIX, ITO3HABATENBHBIX 3a/ad,
CO3/IaHMM YY€OHBIX MPOEKTOB; CTPEMJICHHE K B3aMMOIOHMMAHHUIO M B3aHMMOIIOMOIIY B
nporecce 3Toi y4eOHOW JESTeNbHOCTH; TOTOBHOCTh OIEHHBATH CBOE TOBEACHUE W
HOCTYNKA CBOMX TOBApHILEH C MO3MIUU HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM
OCO3HaHUS MTOCIIEICTBHUI ITOCTYIKOB.
2. Ilampuomuueckoe éocnumanue:
® [[EHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIe/IMI0; MOHMMAaHHE 3HAYEeHUs MHPOPMATUKU KaK HAyKH B JKU3HU COBPEMEHHOIO
oOuiecTBa; BJaJ€HHE JIOCTOBEPHOW MHQOpMAIMel O TMepeloBbIX MHPOBBIX U
OTEYECTBEHHBIX JJOCTHXKEHUSIX B 00JIaCTH OHMOJIOTHH.

3. ﬂyxoeno—npaecmeennoe eocnumanue.;
® OpuCHTaUWA Ha MOpPAJbHBIC HECHHOCTU W HOPMBI B CUTyallUdX HPABCTBECHHOI'O BBI60pa;
TOTOBHOCTh OLICHHBATH CBOE MOBEACHUC W IIOCTYIIKHU, a TAKKC IMOBCACHUC W MOCTYIIKU
APyrux JIIOI[CI‘;I C TIO3UIIMU HPABCTBCHHBIX W IIPABOBBIX HOPM C y‘IéTOM OCO3HaHuA
HOCJ’IeI[CTBI/Iﬁ IMOCTYIIKOB; aKTUBHOC HECTIPHUATHUEC aCOLUATIBHBIX ITOCTYIIKOB.
4. sIcmemuueckoe eocnumanue):



e DCTETMYECKOE OTHOUIEHHE K MHpY, TOTOBHOCTh K JCTETHYECKOMY OOYCTpPOHCTBY
COOCTBEHHOTO ObITA.

5. Ilennocmu nayunozo no3Hanus:

e chopMHpPOBAaHHOCTH  MHMPOBO33PEHUECKHUX  IMpejacTaBieHui o0  uHbopmanuu,
MH(OPMALIMOHHBIX Tpoleccax M HHMOPMAIMOHHBIX TEXHOJIOTUSX, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M OOLIECTBEHHOMN IPAKTHKU M COCTABISIOLINX
0a30Byl0 OCHOBY [UIsl NMOHMMAHHUS CYIIHOCTH HAayYHOW KapTUHBI MHpa; HHTEpEC K
OOy4eHHIO Y TIO3HAHUIO; JIIOOO3HATENBHOCTh; TOTOBHOCTb M  CIIOCOOHOCTH K
€caM000Opa30BaHUIO,  HUCCIENOBATENLCKON  JESITENbHOCTH, OCO3HAHHOMY  BBIOOPY
HANpaBICHHOCTH M ypOBHA oOOy4YeHHss B  JaibHelmeM; cHOpMHUPOBAHHOCTD
MH(OPMALIMOHHON KYJbTYpPhl, B TOM 4YHCIIE HAaBBIKOB CaMOCTOSITENbHON paboThl C
y4e€OHBIMH TEKCTaMHM, CIIPAaBOYHOM JIUTEpaTypoHd, pPa3sHOOOpPA3HBIMH CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJOTHH, a Takke YMEHHUS CaMOCTOATEIbHO OMNPEIeNATh LEIH
CBOETO 00ydeHus, CTaBUTb M (OPMYIHUPOBATH Juisd ce0s HOBBIE 3ajgauu B yuébe u
MO3HABATEJILHON JIEATEIbHOCTH, Pa3BUBATh MOTUBBI U MHTEPECHI CBOEH MO3HABATEIbHOMN
JESTENIbHOCTH.

6. @opmuposeanue Ky1omypul 300p06ba:

® OCO3HAHME LIEHHOCTHU >KU3HH; OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY 3/I0POBBIO; YCTAaHOBKA

Ha 37]0pOBbII 00pa3 )KU3HMU.
7. Tpyoosoe 6ocnumanue:

® UHTEpeC K NPaKTUYECKOMY M3yUeHUIO podeccuii U Tpyaa B cdepax npodeccHoHaIbHOMI
JESITEIIbHOCTH, CBSI3aHHBIX C OMOJIOTMEN, OCHOBAaHHBIMU Ha JOCTUKEHMSIX HAyKH B ATOU
o0jacTh M HAYYHO—TEXHUYECKOTO IIPOrpecca; OCO3HAHHBIM BHIOOpP M MOCTPOEHHUE
WHMBUIYAILHON TpaeKTOpUH 00pa30BaHUsS M JKM3HCHHBIX IJIAHOB C YUETOM JIMIHBIX H
OOIIECTBEHHBIX UHTEPECOB U OTPEOHOCTEH.

8. Jkonozuueckoe éocnumanue:

® OCO3HaHHE IT00AIBHOTO XapaKTepa HIKOJIOTMUECKUX MPOOIeM U MyTel UX pelICHHUS.
MeranpeamerHble pe3yJibTAThI OCBOCHHS 00pa3oBaTeNbHOW MpOrpaMMbl MO  OHOJIOTHUU
OTpaXkaroT:

1) yMeHHe CaMOCTOSTEIbHO OMPEIESITh IENH SSITEIbHOCTH M COCTABJIATH TUIAHBI
JEeSATEIIbHOCTH;  CaMOCTOSITEIbHO  OCYILECTBISATh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JESITEIbHOCTD; UCIIOJIB30BATh BCE BO3MOXKHBIE PECYPCHI /ISl TOCTHKEHUS TIOCTABJICHHBIX 1Ieel 1
peanu3aluy MjIaHoB JeSTeNIbHOCTH; BHIOMPATh YCIIEHIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUX;

2) yMeHHe MPOAYKTHBHO O0IIATHLCS M B3aMMOEHCTBOBATH B MPOIECCE COBMECTHOMN
JeSATeTbHOCTH, YIYUTHIBAThH MO3UIIUU APYTUX YUaCTHUKOB JESITEIBHOCTH, 3((HEKTUBHO pa3peiiaTh
KOH(JIUKTBI;

3) BnajieHHe HaBBIKAMHU MO3HABATEIBbHOW, y4eOHO-UCCIEIOBATEIbCKOM W MPOCKTHON
NEeSTEIbHOCTH, HaBBIKAMHU  pa3pelleHds MpoOsieM; CIoCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB pPEICHUs NMPaKTUYECKUX 3a/ay, IPUMEHEHHUIO Pa3IMYHbIX
METOJIOB TIO3HAHUS;

4) TOTOBHOCTh M CITOCOOHOCTH K CaMOCTOSTENIbHOW HH(GOPMAIIMOHHO-TI03HABATEILHOM
JESTENIbHOCTH, BKIIIOYash YMEHUE OPHEHTHUPOBATHCA B PA3NWYHBIX HCTOYHUKAX HH(popmammu,
KPUTUYECKH OIEHWBATh W HWHTEPIPETHPOBATH WH(POPMAIIUIO, TMOTYyYaeMYI0 U3 Pa3IUYHBIX
HUCTOYHUKOB;

5) yMeHHE HCIIOJb30BaTh CpPEACTBA HMH(DOPMANMOHHBIX M  KOMMYHHKAIIMOHHBIX
texHojoruit (nanee — MKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpTraHU3aI[MOHHBIX
3aady ¢ COOMIOJiIeHHeM TpeOOBaHWUW OSPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepeKeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHON OE30I1aCHOCTH;

6) yMmMeHHuE OMNpeneNsITh TOHATHS, CO37aBaTh OOOOINECHMS, YCTAaHABIWBATH AHAJIOTHH,
KIIaCCU(UIIUPOBATh, yCTAHABIMBATh HPUUYUHHO-CICICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE
paccyX/eHue, yMEeHHUEe Co3/aBaTh, IPUMEHSTh, IPEOOPa30BbIBATh 3HAKK U CHMBOJIbI, MOJEIH U
CXEMBI, CMBICJIOBOE UT€HUE, YMEHUE OPraHU30BBIBATH YU€OHOE COTPYTHHUUYECTBO U COBMECTHYIO
JeSITEIbBHOCTh C YUUTEIEM U CBEPCTHUKAMH U T. 11.;



7) yMEHHE CaMOCTOSATENIFHO OIICHUBaTh M TNPHHAMATh PEIICHHUS, OIPEICISIOIINe
CTpaTETUIo MOBEACHNUS;

8) BnasieHHe S3BIKOBBIMU CPEJICTBAMHU — YMEHHE SICHO, JIOTUMHO M TOYHO M3J1araTh CBOIO
TOYKY 3pEHHs, UCII0JIb30BaTh a/IEKBAaTHBIE SI3bIKOBBIE CPEJCTBA;

9) BnaieHHe HaBBIKAMU IT03HABATEIBHON pEQICKCHMH KaK OCO3HAHHS COBEPIIAEMBIX
JEMCTBUI U MBICIUTENIBHBIX POLIECCOB, UX PE3YIBTATOB U OCHOBAHUH, IPaHUI] CBOETO 3HAHMS U
HE3HAHMS, HOBBIX TIO3HABATEIBHBIX 33]1a4 U CPEJICTB MX JOCTHKCHUS.

IIpeaMeTHbIMH  pe3yJbTAaTaMH Ha  JaHHOM  J3Tame  SBJSIETCS  IPOJOJDKEHHE
dopMHpOBaHUS HAYYHBIX 3HAHUH O JKMBOH MNPHUPOIE M 3aKOHOMEPHOCTSIX €€ DPa3BHUTHS,
[EPBOHAYAJIBHBIX, CHUCTEMAaTHU3UPOBAHHBIX MPEJCTABICHUH O OHMOJOTMYECKHX OOBEKTax,
nporeccax, SBICHHSX, OCHOB 93KOJOIMYECKOW TI'pPaMOTHOCTH, CIIOCOOHOCTH OLIEHUBATh
HOCJEICTBUS JESATEIbHOCTH 4YEJIOBEKa B IPUPOAE, NPUOOPETEHHE OIBbITa HCIOJb30BaHMS
Pa3IMYHBIX METOIOB HCCIeIOBaHUs (HAOIOCHHS, OIIBITOB, SKCIIEPUMEHTOB).

BbINyCKHUK HAYYUTCS:
v’ 10Jb30BaThCS 3HAHUEM OHOJIOTHYECKHMX 3aKOHOMEPHOCTEN ISl OOBSICHEHHS C
MaTepHATMCTUYECKUX MO3ULUI BOIPOCOB POUCXOXKIECHUS )KU3HU Ha 3eMiie,
a TaKk)Ke pa3IMYHBIX TPYII PACTEHHIA, )KUBOTHBIX, B TOM YHCJIE U YEJIOBEKa;
v/ J1aBaTh apryMEHTUPOBAHHYIO OLICHKY HOBOW MH(POPMAIIMH [0 OHOIOTHYSCKUM
BOIIpOCaM;
v' paboTaTh ¢ MUKPOCKOIIOM M H3TOTOBJISATH MPOCTEHIIIIE PEapaThl st
MHUKPOCKOTIMYECKHIX MCCIIeIOBAHNN;
v' paboTath ¢ y4eOHOM U HAyYHO- MOMYIISAPHO JIUTEPATypOil, COCTABISITH ILIAH,
KOHCIIEKT, pedepart;
BJIAJICTh A3BIKOM IIPEIMETa;
pemaTh reHeTHIECKHE 33a4H, COCTABIATh POIOCIOBHBIE, CTPOUTH BapUAIIMOHHBIC
KPHUBBIE Ha PACTUTEIBHOM U KHUBOTHOM MaTepHale;
v’ u3y4arh OMOJIOTHYECKHE OOBEKTHI M MPOIIECCHI, CTABUTH OUOJIOTHYECKHE
9KCHEPUMEHTBI, ONIUCHIBATH U OOBACHATH PE3YyJIbTAThl ONbBITOB;
paccMaTpuBaTh O MUKPOCKOTIOM M OTIMCHIBATH OMOIIOTHYECKHE OOBEKTHI;
CpaBHUBATh OMOJIOTMUECKUE OOBEKTHI (TeJa KUBOU U HEXHUBON MPUPOJIBI),
IpOLECcChl (ECTECTBEHHBIN U HCKYCCTBEHHBINH 0TOOp, MOJI0BOE U Oecrooe
pa3sMHOXKEHHUE), JeTaTh BHIBO/IbI HA OCHOBE 3TUX CPaBHEHMUIA;

AN

AN

v/ OmpeensTh MPUHAIKHOCTD YeTIOBEKa K ONPE/IeTICHHBIM CHCTEMATHIECKIM
rpynmnam;

v/ aHATM3WPOBATh U OIIEHUBATH PA3JIUYHBIC TUIIOTE3bI CYIHOCTH JKU3HH,
MIPOUCXOXKACHUS )KU3HU U YEJIOBEKa, INI00abHBIE SKOJIOTMYECKHUE TPOOIEMbI U
IyTH UX PELIeHus, BO3JIeiicTBHE (aKTOPOB OKpY Karolien cpeapl, (pakTopoB
pHCKa Ha 37J0POBbE YEIOBEKA,;

v’ TIPOBOJUTH CAMOCTOSITETIbHBII MOUCK HH()OPMAIIUH, HAXOIUTH B TEKCTE
yueOHHUKa, B OMOJIOrMYECKUX CJIOBApsIX U CIPAaBOYHUKAX, a TAKIKE
UCIOJIb30BaTh MH()OPMAITMOHHBIE TEXHOJIOTHH.

BhINyCKHUK NMOJYYUT BO3MOKHOCTH HAYYUTHCSH:

v UCIOJIB30BaTh IPHOOPETEHHEIE 3HAHNS U YMEHHS B IIOBCEIHEBHOMN KU3HH IS
OLIEHKH TMOCJIEJICTBUM CBOEH MAESATENBHOCTH MO OTHOIICHWIO K MPUPOJHOU
cpene, coOII0/IeHUs IPaBUJI TIOBEJIEHUS B OKPYKAIOILIEH Cpee;

v UCIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS IS OLIEHKH dTHYECKHMX ACTIEKTOB
HEKOTOPBIX MCCIICIOBAHUN B 00J1aCTH OMOTEXHOJIOTHH;

v UCIOJIB30BaTh MPHOOPETEHHBIE 3HAHMS JJIs 3a00TBl O COOCTBEHHOM 37I0POBBE,
OKa3aHHe MepBOi MOMOIIU ce0e U OKPYKAIOIIKUM, COOJIIOJIEHUSI HOPM 37J0POBOTO
oOpa3a Xu3HU, MPOPHUIAKTUKH 3a00IeBaHMIA, TPaBMAaTHU3Ma U CTPECCOB, BPEIHBIX
MIPUBBIYEK; PAIIMOHATILHON OpTraHU3AINK TPY/Ia U OTABIXA;

v’ BJIaJIETh A3BIKOM TIPEIMETA;



v HaxoquTh WH()OPMAIUIO O KUBBIX OPTraHU3MAaX B HAYYHO — IOMYJISAPHOM
auTepatype, OMOJIOTMYECKMX CJIOBapsX, CIpaBOYHMKaX, VHTepHeT —
pPECypcoB, aHATM3UPOBATh U OLEHHUBATH €€, EPEBOJUTH U3 OJHON (pOpMBI B
APYTYIO;

4 cO31aBaThb coOCTBEeHHBIE IHCHMEHHBIE U YCTHBIC COOGH_IGHI/ISI Ha OCHOBC
HECKOJIbKUX UCTOYHUKOB MH(OpMaIuy;

[ paboTaTh B rpymnie CBEPCTHUKOB NMPU PEHICHUU MO3HABATEIbHBIX
3ajjay, CBS3aHHBIX C  M3yYEHMEM  OCOOCHHOCTEH  CTpPOCHHUA U
KUBHCACATCIIbHOCTH KUBBIX OPIraHU3MOB.

OcHoBHoOe coaepkaHue.
10 k1ace
(6a3oBbIii M yriIy0JIeHHBI YPOBEHbD).

BBenenue

buonorus — Hayka o )kxu3HU. MecTo OMOIOrMH B CUCTEME €CTECTBEHHbIX HayK, CBs3b OMOJI0TUN
¢ IpyruMu Haykamu. OO011e01010rnyeckie 3aKOHOMEPHOCTH — OCHOBA U1l IOHUMaHMS SIBJICHUN
YKU3HU U PallMOHAJILHOTO MPUPOAOIOJIb30BAHNUS.
buosornyeckue cucremMbl, NIPpOLECChl M X U3yYeHHE

[Tonstue o cucteme. Opranu3anusi OMOJIOTMYECKUX CUCTEM, CTPYKTYpa, OCHOBHBIE IPUHIIMIIBI,
pasHooOpa3ue. YpOBHM oOpraHu3anuu >kuBoro. llpoueccel, mpoucxoasuiye B OHOCHUCTEMAax.
OcHoBHble KpuTepuu >xuBoro. Ku3Hb kak ¢opMma cyiiecTBoBaHUs Marepuu. OmnpejeneHue
HOHATUS GKU3HB». MeTo/1bl U3ydeHHs OMOJIOTMYECKUX CHCTEM U npoleccoB. HayuHoe no3HaHue.
MeTto/1b1 OMOJIOTUYECKUX UCCIIEI0OBAHUI.
JleMoHCcTpanuu TabJIMIl U CXEM, PUCYHKOB, (oTorpaduii, GuibMoB, HOKa3bIBAIOIIUX YPOBHEBYIO
OpraHM3alUI0 KUBOW IPHUPOJbI, METOAbl OMOJOIMYECKHUX HCCIEAOBAHUN, CBSI3b OMOJOIMM C
JPYTUMH HayKaMu; NpUOOpOB, OOECIEUYMBAIOIMX HU3yYCHHE OHOJIOTHYECKUX CHCTEM U
IIPOLIECCOB.
InToJsiorusi — HayKa o KJIeTKe

Knetka — cTpykTypHO-(QYHKIMOHaJIbHASI €IMHULA >KUBOTO. VICTOpPUS OTKPBITUS KIIETKH.
Pabotsr P.I'yka, A.JleBenryka. Knerounas teopust T.llIBanna, M.IlIneiinena, P.Bupxona.
PazButue nmronorn B 20 Beke. OCHOBHBIC TOJIOKEHUS COBPEMEHHOHN KieTOuHOW Teopuu. EE
3Ha4YeHHE IS pa3BUTHS OMOJIOTHH U MO3HAHUS TPUPOJIbl. MeTO bl U3YUEHMSI KIIETKH.
JleMOHCTpaIUM CBETOBOTO MUKPOCKOIA, 000py10BaHUS JIJIsl IPUTOTOBJIEHUSI MUKPOIIPENapaToB;
PHUCYHKOB, CIaiiJioB, (hoTorpaduii, MITIOCTPUPYIOIINUX 3TANbl Pa3BUTHS LIUTOJOTHM KaK HayKH;
MOPTPETOB YUEHBIX — IUTOJIOTOB.
Jladboparopnass pabdora Nel. «YCTpOHCTBO CBETOBOrO MHMKpPOCKONA M  TEXHHUKA
MUKPOCKOIIHPOBAHUS.
XHMHYeCKasi OPraHU3AIUsA KICeTKH

XuMuueckuit cocta kieTku. Bona, e€ pusnko-xumMmuueckre cBoiicTBa U OMOIOrHYecKas poiib
B KJjeTke. CBOOO/HAsA M CBs3aHHAs Boja. MuHepanbHbIe BEUIECTBA KIETKH, UX OMOJOrHYecKas
pons. bBydepnsie cucrembl kineTtkd. OpraHuyeckne KOMIIOHEHTHI  KJIEeTKH. benku.
AMUHOKHCIOTHBI cocTaB OenkoB. CTpyKTypbl OenkoBod Moiiekynbl. CBoHcTBa O€JIKOB.
Knaccudukammst OenkoB. DyHKumm OenkoB. YTiieBoabl. MoHOCaxXapuibl, JIHCAXapUbl,
nonucaxapuabl. buonornueckue monmumepsl. OOIMME MiaH CTPOEHHUS M (PU3HKO-XMMHYECKHE
cBoiicTBa. buonornyeckue ¢GyHKIUU yrieBoJoB. JIMMUIBI — BHICOKOMOJIEKYJSPHBIE CIOXHBIE
a¢upel. OOmMiA TIaH cTpoeHus U (U3MKO-XUMHUYECKHe cBoiicTBa. Kiaccudukaius aumnuiaos.
buonornueckass ponp smnunoB B kietke. Hyknewmnossie kucnotsl. JJHK n PHK. Crpoenne,
CTPYKTYpa, MecToHaxoxaeHue pyukiun. Buast PHK. AT®, crpoenue, GpyHKIMH.
JleMoHcTpanus TabJIMIl U CXEM, PHUCYHKOB, CJai/loB, IMOKAa3bIBAIOLIUX CTPOCHHE MOJEKYI
OpPraHMYECKHUX BEIECTB; MoAenu cTpoeHus Moiekynsl JIHK; omnbITOB, MiuIocTpupyrommx
CBOICTBa OPraHUYECKHUX BELIECTB, MPUHIIUI JEHCTBUS (EPMEHTOB.



JlabopaTopubie paborbl: Ne2 «DepMeHTaTHBHOE paclleIUIEHHE IEpOKCUIa BOAOpoJa B
pacTUTENbHBIX M KUBOTHBIX KieTkax», Ne3 «OOHapykeHue O€IKOB, YIJIEBOAOB, JIUIUIOB C
IIOMOILBIO KAYECTBEHHBIX peakiuil U Belaenenue JHK.
Crtpoenue n GyHKIUM KJIETKH

OykapuoTudeckass UM IpoKapuoTHyecKas KieTka. Hapyxknas kieTodHas Iula3MaThyecKas
memOpana. Ctpoenne memOpanbl. EE cBoiictBa u ¢yHkuuu. TpaHcmopTr BemiecTB uepes
MemOpany. Kiierounas o06onouyka pacturenbHOW KieTkd. lluromnasmMa u e€ OpraHoUbL
Bakyonspnas cucrema kietku. [lonyaBToHOMHBIE CTPYKTYpHbI KieTkH. VX cTpoeHue u GpyHKUIUU.
HememOpannbie opranouas! kieTkd. Opranousl nBuxeHus. Kinetounsle BKiaroueHus. Sapo —
pPEryJATOPHBIA WEHTP KIETKU. XpoMOcOMbl. CTpoeHuE NpPOKapuOTHON KieTkh. OCHOBHBIE
OTIIMYHTENbHBIE OcoOeHHOCTH, (opmMa W pasmepbl. Pa3zHooOpasme kietok. OcCoOEeHHOCTH
CTPOEHHUSI paCTUTEIBHOMN U )KUBOTHOM KIIETOK.

JleMOHCTpAMU: TaOIUI, CXeM, PUCYHKOB, CIIaii10B, MUKpOdoTorpaduii cTpoeHHs KIETOYHBIX
CTPYKTYpP; MUKPOIIPENapaToB PaCTUTEIbHBIX, dKUBOTHBIX U OAKTEpUAIbHBIX KIIETOK.
JlabopaTopHublie paboTbi: Ned «J[BrkeHHE IUTOILIA3MBbI B KJIETKaxX pacTeHuil», NeS «Ilnazmonus
W JICTUIa3MOJIU3 B PACTUTENBHBIX KieTkax», Ne6 «M3yueHue CTpOEHHs KIETOK pa3IM4yHbIX
OpPraHU3MOB M10J] MUKPOCKOIIOM).

OOMeH BeliecTB M NPeBpallicHNe JHEPTrUM B KJIETKe

AccuMuSIMS U JUCCUMMJISILUS — JIBE CTOPOHBI €IUMHOr0 Ipouecca meradonusma. Turmsl
oOMeHa BellecTB. DHepreTHueckoe olecmedeHue kieTku: mpeBpamieHne ATD B mporeccax
oOMeHa BemiecTB. DepMeHTaTUBHBIA XapakTep peakiuil KiIeTouHoro Mmeradonusma. depmeHTsl,
UX CTPOCHHE, CBOWCTBA M MEXaHU3M JCHCTBHs. 3aBUCUMOCTb CKOPOCTH (PepMEHTATUBHBIX
peakuii oT pa3nu4HbIX (PakTopoB. [lepBUYHBIN CHHTE3 OpPraHMYECKHUX BEIIECTB B KIIETKE.
[Tnactuyeckuit obmen. Porocunre3. CBeroBas U TemHOBas (¢a3bl. Ponb XjopormnacToB B
dotocuntese. [IpeoOpazoBaHue COJHEUHONW DSHEPrMM B DHEPrUI0 XHUMHYECKUX CBS3EH.
[IponyktuBHOCTh (poTOCHHTE3a. BnusHue pa3nuuyHbiXx (PaKTOPOB Ha CKOPOCTH (DOTOCHHTE3A.
3nadyeHne (HOToCHHTE3a. XEMOCHHTE3. DHepreTndeckuii oOMeH. Tpu dTama SHEpreTHYecKoro
oOMeHa. Pois MUTOXOHIpUI B IpoIrieccax OMOXUMUYECKOTO OKUCTIeHH. MeMOpaHHBIH XxapakTep
peakiuil  oKucIUTenbHOro (QocdopunupoBanus. I[IpeumyimiecTa a’spoOHOro mnyTu oOMEHa
BEIIIECTB Nepes aHadpOOHBIM. DPPEKTUBHOCTh SHEPreTHUecKoro ooMeHa. Peakiiun MaTpuyHoOro
cunte3a. IlpuHumn xommiemMeHTapHOCTH. Peanuzauus HacneACTBEHHOM — HMHG(OpMaLUU.
I'enernyeckuil kox, ero cpoiicrsa. Tpanckpunuus. Tpancinsauusa. KonupoBaHue aMHHOKHCIIOT.
Ponb pubocom B OuocunTtese Oenka. Perymsmus oOMeHHBIX IpoleccoB B KieTke. ['mmoresa
onepoHa. [ToHsTHE O KIIETOUHOM rOMEOCTa3e.
JleMoHcTpanum: Tabinl, CXE€M, pPHUCYHKOB, CIIaliJIoB, WJUIIOCTPUPYIOLUIUX  peakUuu
IUTACTHYECKOTO M HEPreTHUECKOro 0OMeHa U UX PEryJisiliuy; ONbITOB, OKA3bIBAIOIIUX MPOILIECC
(doToCHHTE3a U BBISBISAIOIIUX HEOOXOIUMBIE YCIIOBUS €TI0 MPOTEKAHUSI.
JlabopaTopHbie padoThI:
Ne 7 «W3ydyeHue KaTalUTHUUECKON aKTHMBHOCTH (QepMeHTa amuiasbl», Ne§8 «l3yueHue
(oTocHHTE3a U YCIOBUH €0 MPOTEKAHU.
Kv3HeHHbIH UK KJIEeTKH

Knerounsrii muxn. Wutepdaza u muto3. OCOOEHHOCTH HPOLECCOB, MPOTEKAIOUINX B
untepdaze. [loaroroBka KiIeTKu K aeneHuto. Permkarus — peakius Mmatpuaaoro cuare3a JJHK.
Crpoenne xpomocoMm. IloHaTHe 0 XpoMOCOMHOM Habope — KapuoTumne. JlummougHelii u
rarIouTHBIN Ha0OPBI XpoMocoM. ['oMoornaHbIe XpOMOCOMBI. Jlenenne kieTku — MuTo3. Ctaaun
muto3a. Kaprnokunes u nurokunes. bruonorndeckoe 3HadeHHEe MUTO3a. AMUTO3.
JleMoHcTpanum: Ta0iMl, PUCYHKOB, CIAWIOB, CXEeM., (UIbMOB, MOKAa3bIBAIOUINX MEPHOIbI
YKU3HEHHOTO IIMKJIA KJIETKH, CTaJUM MUTO3a; MOJEIEN XPOMOCOM, MUKPOIPENapaToB XpOMOCOM
U MUTO3a.
JlaGopaTopHusbie padorbi: Ne 9 «3yuenne Mopdosioruu M moAcYET XpOMOCOM Ha BPEMEHHOM
mpemnapare KOPEHIKOB KOPMOBBIX 0000B», NelO «M3yuenue ¢a3 MuTO3a HE TOCTOSHHOM
IpernapaTe KOHYMKa KOPEUIKa JIyKay.
Crpoenne u pyHKIHH OPTraHU3MOB



Opranusm kak eguHoe uenoe. CTPyKTypHbIE 4YacTU OpraHu3MoB. OJHOKIETOUYHBIE U
MHOTOKJIETOUYHbIE OpraHu3Mbl. OCOOEHHOCTH CTpOEHUE U KHU3HeAesTenbHocTH. KonoHnuanbHabie
Opranu3mbl. B3auMOCBSI3b 4acTE€dl MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHM pAaCTUTEIBHOIO H
KUBOTHOTO opranuzma. OCOOEHHOCTH CTPOCHMS, MECTOHAXOXKIEHUS U (PYHKIIHMOHHUPOBAHUA.
BereraruBubie U reHepaTUBHBIE OpraHbl pacTeHui. OpraHbl U CUCTEMbl OPTaHOB YEJIOBEKa U
KUBOTHBIX. Onopa tena oprann3moB. Kapkac pactenuii. Ckenetsl KUBOTHBIX. CTPOEHUE U TUIIBI
COCOMHEHUSI KOCTEW. JIBMKEHHE OpraHu3MoB. JIBHIKEHHME MHOTOKIIETOYHBIX JKUBOTHBIX U
yenoBeka. MpleyHas cuctema. CkeneTHble MBIIIIBI U uUX pabota. [luraHue opraHuzMos.
3HaueHUEe TUTaHWS W TUIICBapeHus. ABTOTpodHOE mnHTaHWE pacTeHuid. [ereporpodHbIe
opranusmbl. Otnensl NUIIEBAapUTENbHOrO Tpakra. l[lumeBaputenbHble xene3bl. llutanue
MO3BOHOYHBIX JKUBOTHBIX M 4esioBeKa. IluiieBapurenbHas cucrema 4eloBeka. JlpixaHue
OpraHu3MoB. 3HauyeHue. JlpIxaHue y pacTeHUW W KUBOTHBIX. OpraHsl JbIXaHHs. DBOJIOLUS
JBIXaTeTbHOM CHUCTEMbI IMO3BOHOYHBIX. OpraHbl JAbIXaHUs 4eIOBeKa. TpaHCIOPT BEUIECTB Yy
opranu3moB. TpaHCHOpPTHBIE CHUCTEMBl pacTeHUM. TpaHCHOPT BEIIECTB Yy IKUBOTHBIX.
KpoBenocnast cucrema. JlumpooOpamenue. Boinenenue y opranu3moB. Oprasbl BbIACICHHUS.
BoeinenurenbHas cucrema denoBeka. CTpoeHue Mmovek. 3amura y opranu3mMoB. CTpoeHHe KOXKU
YyeJioBeKa. 3amuTa opraHu3Ma oT OosiesHed. MmyHuter u ero mpupopa. PaznpaxumMocTs u
peryisuus y opranu3MoB. Takcucel. Pa3apakuMoCTh U peryIisiius y MHOTOKJIETOYHBIX PACTEHHM.
Pocr pacTenuii B 3aBUCMMOCTH OT YCIIOBHUH Cpelbl M POCTOBBIX BemiecTB. HepBHas cucrema
KUBOTHBIX. Pedrekc u peduiekropHas ayra. HepBHas cucreMa MO3BOHOYHBIX KHUBOTHBIX WU
yesnoBeka. OTeNbl TOJIOBHOTO MO3Ta, €T0 YCJIOKHEHUE. ['yMopanbHas perymisius U SHI0KPUHHAS
cucTeMa 4esoBeka. [ opMOHBI, X 3HaYE€HHE.

JleMOHCTpAIIUM: TaOJIUI, PUCYHKOB, CIIAHJOB, CXEM., (PWIBMOB, IOKAa3bIBAIOIINX CTPOCHUE
OpraHM3MOB; MHKpPOIIPENApaToOB, BIAXKHBIX MPENapaToB, OCTEOJOIMYECKUX IPenaparos,
repOapueB M KOJUICKINN, JEMOHCTPUPYIOIIUX CTPOSHUE OPTAHOB M CHCTEM OPTraHOB PACTCHUU U
JKUBOTHBIX; OIIBITOB, JIOKa3bIBAIOUIUX HAJIWYUE B PACTUTENIBHBIX M JKUBOTHBIX OPIaHU3MOB
IIPOLIECCOB KU3HEACITEIBHOCTH.

Jla6opaTopusbie padoTbi: Nell «Ctpoenue u GyHKIIUN BEreTaTUBHBIX M T€HEPATUBHBIX OPraHOB
Yy PacCTeHHUI U )KUBOTHBIX).

PasMHoOxkeHUe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHUSI OpraHu3MoOB. becronoe u monoBoe pa3zMHOXKeHue. Bunbl 6ecronoro
pasmHoxeHus. IlonoBoe pazmuHoxeHue. [lonoBeie knerku. Menos. IloBenenue xpomocoM B
Meiio3e. KpoccuHrosep. buonorndeckuii cmbici Meno3a. Meio3 B KU3HEHHOM IUKIIE
opraHu3moB. Pa3MHOXkeHue u pa3BuTHE KUBOTHBIX. I[lonoBbie »xenme3bl. ['amerorenes y
KUBOTHbIX. OOpa3oBaHME U pa3BUTHE MOJOBBIX KJIETOK. OCOOEHHOCTH CTPOEHUS IOJIOBBIX
kietok. OmnogorBopenue. [TapreHorene3. Ourorenes. Ctaauu sMOpuoreHe3a ;kuBOTHbIX. PocT u
pa3BuTHE KUBOTHBIX. [locToMOpHOHanbHOE pa3BuTHE. PasMHOXKEHHE M pa3BUTHE PACTEHMI.
["ameroduTt u ciopodut. ['amerorenes y pactenuii. Omiao0TBOPEHHUE U Pa3BUTHE PACTUTEIbHBIX
Oopranu3moB. JKU3HEHHBbIE ULHKJIbl pacTeHWil. [[BOWHOE OMJIOJOTBOPEHHE Y IIBETKOBBIX
pactenuil. OOpa3oBaHHME W Pa3BUTHE CeMEHH. [IpOJOIKUTENHHOCTh KU3HU U TUIOJOBUTOCTD
opranusmoB. Poct. Ctapenne u cmeptb. Hekiierounsie ¢hopmbl sxu3HU — BUPYChl. OCOOCHHOCTH
CTPOEHHUS U >KU3HEHHbIN 1ukia. PasmHoxxenue BupycoB. CIIM]/]. ComnuanbHble 1 MEIUIIMHCKUE
pOOJIEMBI.

JleMoHCTpaluM: TaOUIl, PHUCYHKOB, CIIAalI0B, CcXeM, (UIBMOB, TOKa3bIBAIOMINX (HOPMBI
Pa3MHOXKEHUSI OpPTaHW3MOB, CTaJAWM MeHO03a, CTaJAUM TaMEeTOreHe3a, AIMOPUOHAIBHOTO U
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS OPTaHU3MOB; MUKPOTIPENapaToB SUIIEKIETOK U CIIEPMATO30HI0B.
Jladoparopubie padoTbi: Nel2 «M3ydeHne rameTorenesa u CTPOSHUS 3PENBIX MOJOBBIX KIIETOK
’KUBOTHBIX Ha MMOCTOSIHHBIX MUKpOIIpenapaTaxy.

I'eneTuka — HayKa 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH

Vcropus BOSHUKHOBEHHS U Pa3BUTHs T'€HETHKH Kak Hayku. Paboter I.Menpaens, T.Moprana.
Ponp oTedecTBEeHHBIX YYEHBIX B Pa3BUTUM TEHETHKW. 3HadeHUE TreHeTUKH. (OCHOBHBIE
FEHETUYECKUE TIOHSATHUS U CUMBOJBL. ['OMOJIOTMUHBIE XPOMOCOMBI, aJUIEJIbHBIE T'€HBI,



aJlbTEPHATUBHBIE TMPU3HAKH, JOMUHAHTHBIE U PELECCHUBHbIE NPHU3HAKH, TOMO3UIOTA,
reTepo3UroTa, YUCThIE JIMHUU, TUOPUIBI, TeHOTHUI, (peHOTHN. OCHOBHBIE METOIbl TEHETUKH.
JleMoHCTpAIUK: TaOJIUI, PUCYHKOB, cXeM, (Gororpaduii MIUTFOCTPUPYIONINX JTOMUHAHTHBIE U
PELECCUBHBIE TPU3HAKHU Y Pa3HBIX OPraHU3MOB, OCHOBHBIE METO/1bl T€HETUKH, TIOPTPETOB YUEHBIX.
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckpemuyBanue. 3akoHbl Mennens. ['mmore3a 4ucToThl Tamert. [lomHoe u
HEIMOJIHOE JOMHUHHMpPOBaHUE. AHaIM3UpYOlIee CKpemuBanue. [IpomMexyTouHbli XapakTep
HacienoBanus. JlurnOpuaHoe ckpemuBanue. 3 3akoH Mennens. CuenjeHHOe HacleOBaHUE
npusHakoB. 3akoHbl Moprana. Hapymenue cuemnienust reHoB. Kpoccunrosep. XpomocomHast
TEOpHs HACIEACTBEHHOCTH. ['eHeTnueckue KapThl. ['eHeTnka nona. XpoMOCOMHOE ONpeeIeHUe
nosia. ['eHeTnueckas CTpyKTypa MOJIOBBIX XpOMOCOM. HAcJI€JOBAaHUE NIPU3HAKOB, CLIETJIEHHBIX C
noJIoM. ['éHOTHII Kak LeloCTHas cucreMa. MHokecTBeHHOe AeiicTBue TeHoB. [lneiiorponusi.
MmuosxecTBeHHbIN ayenu3M. KogomuHupoBanue. BzauMoaencTBue amiesibHbIX U HEAJUIENbHbBIX
reHoB. PenieHne reHeTuuecKkux 3aaau.
JleMoHCTpAIUK: TaOJIUI, PUCYHKOB, CJIA0OB, CcXeM, (UIHMOB, IMOKa3bIBAIOIINX OCHOBHBIC
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH IPU3HAKOB y OPraHU3MOB, XPOMOCOMHOI'O MEXaHHM3Ma
OTIpeIeJICHUS TI0J1a, OIBITOB 110 CKPEIIUBAHUIO IPO30( I, TEHETUYECKHUX KapT.
JlabopaTopnasi padora Nel3 «/3yueHue pe3yabTaTOB MOHO U JUTHOPUIHOTO CKPELIUBAHUS Y
TPO30(HITBI»
3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumopneiictBue TeHoTHNa W cpeabl npu  (GopMHpoBaHMU (QeHoTHna. M3MEeHYMBOCTH
npu3HakoB. KauecTBEeHHbIE U KOJUYECTBEHHbIE NPU3HAKU. Busbl nsmMmeHunBocTu. Ponb cpenbl B
HAaCJIEACTBEHHOM H3MeH4YMBOCTU. IIpenesn M3MEHUYMBOCTM IIpU3HaKa. BapuanuoHHBIM pAx U
BapHalMoHHas KpuBas. Hopma peakiuu mnpusHaka. XapakTepUCTHKAa MOAU(PUKAIMOHHON
W3MEHYMBOCTH.  HaclencTBeHHass  TEHOTUIIMYECKas  M3MEHYMBOCTh.  KomOuHatuHas
M3MEHYUBOCTh. Mei03 U TOJIOBOM MpolecC — OCHOBBI KOMOWHATMBHON H3MEHYHBOCTU. Poib
KOMOWHATHBHON M3MEHYHMBOCTH B CO3JaHMM Pa3HOOOpaszus ocoleil B mpeaenax OIHOTO BUAA.
MyranmonHass W3MEHYMBOCTb. Bunabl Myrtanui. [IpuunHbl BO3HHMKHOBEHUSI MYyTalUU.
3aKOHOMEPHOCTH MYTallMOHHOTO MpoIecca. 3aKOH IOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHOMN
M3MEHYMBOCTH.
JleMoHcTpanuu: TabIuIl, CXeM, PUCYHKOB, (hoTorpaduii, ciaiiioB, MOKa3bIBAIOIINX OPTraHU3MbI
C pa3HBIMHM BUJIAMHM HU3MEHUYMBOCTH; >KUBBIX 3K3EMIUIIPOB KOMHATHBIX PACTEHUN M JOMAIHUX
JKUBOTHBIX C Pa3TUYHBIMUA BHIAMH U3MEHUYHNBOCTH.
JlaGopaTtopnas pabGora Nel4 «M3ydyenue moaudukannoHHoM u3zMeHunBocTU. [locTpoeHue
BapHUAIMOHHOTO Psiia U KPUBOMY.
I'eneruka yesnoBeka

Kapuotun uenoBeka. Mnumorpamma kapuoTHma uyesoBeka. MexayHapoJHas Iporpamma
MCCIIEIOBaHMs TeHOMa uejioBeka. MeTo/bl TeHeTHKH uenoBeka. HacnencTBeHHble 3a001eBaHus
yesnoBeka. ['€HHble M XPOMOCOMHBbIE Oo0JIe3HM uenoBeka. boje3Hu ¢ HacleqCTBEHHOU
MPEAPACIIONOKEHHOCThI0. 3HAYEHUE MEIUIMHCKOW T€HETHKHM B MPEJOTBPAILEHUHM U JICYEHUU
FeHETUYECKUX 3a001eBaHMi yenoBeka. MennKo-reHeTuuecKoe KOHCYJIbTHPOBAHMUE.
JleMoHcTpaum: TaOlIUIl, CXEeM, PUCYHKOB, (poTorpaduii, cnaiiioB, WILTIOCTPUPYIOIIUX METOIBI
TeHeTUKHU dYeNloBeKa, (oTorpaduu nroned, cTpaJaroluX HacjleACTBEHHBIMU 3a00JIeBaHUSAMU,
OJTHOSTUIIEBBIX M PA3HOSHIIEBBIX OTU3HEIOB.
JladopaTopnasi padora Nel5 «CocraBiieHHe U aHAITN3 POJAOCTOBHBIX YEJIIOBEKAY.
Cenexkuusi OpraHu3mMoB

Cemekiuss Kak @poLECC M HayKa. 3apOKJICHHE CENEeKIWW M JOMECTHKalHs. YdeHue
H.M.BaBunoBa 0 meHTpax MHOTOOOpa3usi M MPOUCXOXKICHHUS KyIbTYypHBIX pacTeHuil. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KXKUBOTHBIX. POJIb CENEKIIMM B CO37aHUU COPTOB PACTEHUMN M MOPOJT
*KUBOTHBIX. [lopoaa, copT, mTaMM — UCKYCCTBEHHBIE TOMYJISIIUNA OPTaHU3MOB C KOMILJIEKCHBIMU
XO3MCTBEHHO IICHHBIX TMPU3HAKOB. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEICTBEHHOU
W3MEHUYUBOCTH U €r0 3HAYeHUE ISl CEJCKIIMOHHON paboThl. MEeTOMbl CENEeKIIMOHHON paboThI.
HckyccTBeHHBIN 0TOOP. MaccoBblii 1 MHAUBUAYAIbHBIN 0TOOp. DKCIIEpUMEHTaIbHBINA MyTareHes.



[Monmummonus. ['uOpunuzanus. UaOpuannr. AyTOpUAMHT B CENEKIIUN PACTEHUH M JKUBOTHBIX.
[Ipeononenue 6ecrumoanst ruOpuaoB. ['eTeposuc. JlocTHKEeHHs CENEKITUN PAaCTEHUI U )KUBOTHBIX.
Mertoast padbotsl 1.B.Muuypuna.
JeMoHcTpanum: TabJIULl, CXeM, PUCYHKOB, (hoTorpaduii, craiiioB, WILTFOCTPUPYIOIIUX METOIbI
CEJIeKLIUHU, COpPTa KYJbTYPHBIX PACTEHUW U TOPOJbI JOMAIIHUX KUBOTHBIX; MYJSDKEH U
HATYPaJIbHBIX JI0JI0B PA3JIMYHBIX COPTOB sIOJIOHB, TPYIL, TOMATOB.
JlaGopatopnas padora Nel6 «Onucanue GeHOTHIIOB COPTOB KYyJIbTYPHBIX PACTEHHH M MOPOJ
JIOMAIIHUX )KUBOTHBIX. CpaBHEHUE UX C BUJIAMU-TIPEIKAMHU.
buorexHoJsorus

buorexnonorust kak otpacib npousBoicTBa. Mcropust pasButusi. OO0bekThl. OCHOBHBIE
orpaciau. Mukpobuonoruyeckas Textonorus. [IpenmymiectBa MUKPOOHOIOTUYECKOTO CHHTE3A.
WNuxenepHas SH3UMOJIOTHS. NMMoOunn3oBaHHbIE (bepMeHTHI. Hcnons3oBanue
MUKpPOOHOJIOTMYECKON TEXHOJIOTUH B MPOMBINUIEHHOCTH. KileTouHas TEXHOJIOrus M KIIETOYHas
nHXeHepus. KineTouHble M TKaHeBble KyNbTypbl. MHUKPOKIOHAJIBHOE Pa3MHOKEHHUE PACTEHUM.
Comatnueckass TUOpuau3anus. PEKOHCTPYKIHS SUIEKICTKH W KIOHHPOBAaHUE >KHBOTHBIX.
XpomocoMHas U reHHas unxeHepus. Koncrpyuposanue pekombunantroit JJHK. Jloctmkenus u
MEepPCHEKTUBBl TeHHOW wuHKeHepuu. Co3maHue TPAHCTEHBIX OPraHu3MOB. DKOJOTUYECKHE U
STUYECKHE MMPOOIEeMbl T€HHON UHKEHEPUH.
JleMoHCTpaIUM: TaOJIUI, CXeM, pUCYHKOB, (poTorpaduii, Cliaii 0B, HIUTFOCTPUPYIOITNX OCHOBHBIC
HAIpaBlIEHUSI U OTpacid OHOTEXHOJOTMH, MeTOAbl ['€HON WHXKEHEepUH, JEeKapCTBEHHBIX
[IPENnapaToB, IMOJYYEHHBIX C  HCIOJb30BAaHMEM  JOCTHKEHUM  MHUKPOOMOIOrMUYECKOM
MPOMBIIUIEHHOCTH
O0o0menue

11 kaace
(Da3oBBIii M YIiIyOJIeHHDBIN YPOBEHbB).

HcTopusi 3B0/IIOLINOHHOTO YYeHUSA

Wneu pa3BUTHSA OpPraHUYECKOro Mupa B Tpyaax ¢punocopoB AHTHYHOCTH. MeTapu3ndeckuit
nepuoa B uctropuu Ouonoruu. Cucremaruka K.Jlunnes. XK.brogdon — nepBas 3BomOIMOHHAS
KoHUenmus. JpomonronHas konuenuus JXK.b.Jlamapka. 3nauenne tpynos Jlamapka s pa3BuTus
HBOJIIOIMOHHON waen u Ouonoruu. OBomormonHsie unen I.K.Cent-Unepa. Bboprba ¢
KpealMoHN3MOM.  OBosronMoHHass Teopuss Y.JlapBuna. IIpennocelnky  BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb UM HaydHast aesitenbHOCTh Y.JlapBuHa. OBOIONUS KYJIBTYpHBIX (GopM
OpraHM3MOB. OBOJIOLMSA BUAOB B npupone. Paszsurue sBomtonnonHod teopun Y.JlapBuHa.
@®opMuUpOBaHUE CHHTETUYECKOW TEOPUU DSBOJIOLUUHU. 3HAUYEHUE DSBOJIOLUUOHHOIO YUYEHHS
Y./lapBuHa.
JleMOHCTpalMM: CX€M, pHCYHKOB, CIIAlJIOB, WJUIIOCTPUPYIOLUIMX OCHOBHBIE TIOJIOKEHUS
HBOJIIOIIMOHHBIX WAEH, KOHLENIUNA U TeOpHil; MOPTPETOB YUEHBIX U (HUI0cO(OB.
Muxpo3BoJronus

I'enernueckue  OCHOBBI  JBOJIOLMHU.  OJIEMEHTAapHBIM  HOBOJIIOLIMOHHBIA  MaTepHall.
OJeMEHTapHas €IMHMIA DBOJIIOLUU. OJIEMEHTAPHOE HBOJIOLHMOHHOE SBIEHUE. 3aKOH
reHerudyeckoro pasHoBecusi JDx.Xapau, B.BaitnOepra. [IBwKymume CHIBI  3BOJIOLUH.
MyTtannoHHbIi Hporecc U KOMOMHATUBHAST U3MEHYUBOCTh. [lOMyssiliMOHHbIE BOJHBI U JApeiid
reHoB. Murpauus. M3omsauusa. EctectBennslit o100p kak (axrop spomounu. [Ipeanoceuiku u
MexaHu3M aeiictBug. boprba 3a cymectBoBanue u e€ ¢opmbl. Chepa U 0ObEKT neHCTBUS
€CTEeCTBEHHOT0 0TOOpa. PeanbHOCTh ecTecTBeHHOro 0TOOpa B mpupozae. @opMbl eCTECTBEHHOTO
otbopa. TBopueckas poab. I[IpHCTOCOONEHHOCT, OpPraHM3MOB H €€ BO3HHKHOBEHUE.
OTtHOCHTENIBHAA 11eJIec000pa3HOCTh NpHUcnocodnennil. Bua u ero kputepun. OnpeneneHue Buaa.
Crpykrypa Bujaa B npupojae. CriocoOsl BUI000pa30oBaHUsI.



JleMoHcTpanuu: TabIMIl, CXeM, pUCYHKOB, CIIaliI0B, pUIBMOB, repOapueB pacTeHUH, KOJIICKIHHA
’KMBOTHBIX, WJUIIOCTPUPYIOIIUX JEHCTBHE (PAKTOPOB  SBONIOLMH, IPUCHOCOOIEHHOCTh
OpraHU3MOB.
Jladoparopubie paborbl: Nel «Omnmcanwe MNPUCIIOCOOJEHHOCTH OPTraHM3MOB M €€
OTHOCHUTEJIBHOTO XapakTepay». Ne2 «/3yueHne KpuTepueB BUIA».
Maxkpo3Bostouust

Mertoab! nuzydenus sBomtorun. Ilepexoansie popmsl 1 punoreHeTndeckue psapl. CpaBHeHNE
Guiopbl U payHbl MATEPUKOB, U3y4EHHE OCTPOBHOM (uiopsl U (ayHbl. I'oMosorus u aHajiorus,
PYAMMEHTHI ¥ aTaBU3MbI. 3aKOH 3apOJBIIIEBOTO CXOJICTBA, OMOTeHEeTHUECKUil 3aKoH. M3ydyenue
AMHHOKHUCIIOTHOHM IOCJEI0BAaTENbHOCTH O€IKOB, OMOXUMHUEcKas romosorus. MoaenupoBaHue
sBosronu. Hampasnenust U mytu somonud. [lyTu noctuxeHus OMOIOTHYECKOro mporpecca.
bronornuecknii perpecc u Beimupanue. COOTHOIIEHUE U YEPEJOBAHUE HAIIPABJICHUIN HBOJIIOLIUN.
@®opmbl HanIpaBIeHHOH 3BooLMH. O0IIME TpaBHiIa SBOJIIOLUH.
JemMoHcTpanuu:  Tabiaul, CXeM, pPHCYHKOB, ClaiJoB, Ouoreorpaguuyeckux  Kapr,
WLTIOCTPUPYIOIIUX METO/IbI H3yUECHHUS SBOJIIOLINH; KOJIJICKIHA, repOapreB, HCKOMAaeMbIX OCTaTKOB
OpPraHU3MOB, IOPTPETOB YUEHBIX.
JladopaTropnasi padora Ne3 «ApoMopdo3bl U UIMOAAANTAIIMN Y PACTCHUH U )KUBOTHBIX.
Bo3HukHOBeHHe U pa3BUTHE JKM3HH Ha 3emJie

'unoTe3bl ¥ Teopun BO3HUKHOBEHUS KU3HU Ha 3emisie. OCHOBHbBIE 3Talbl HEOPTAHUYECKOU
sBomonuu. IlnanerapHas sBomonusa. XuMHUYEcKas HBOJMOLUSA. AOHUOTeHHBIH CHHTE3
oprannyeckux BemiectB. OnbiT C.Muinepa u [.}1Opu. O6pazoBanue noJIuMepoB U3 MOHOMEPOB.
KoauepBaruble kamum u muxkpochepsl. [IporeHouasl. Pubo3umel. @opmupoBanne MemMOpaH u
BO3HUKHOBEHUE NpoOuoHTOB. Havano opranmdeckoil sBosonuu. [losiBieHne nepBbIX KIETOK.
ITpokapuoTsl ¥ 3yKapuoThl. [ MIOTE3bl BO3HUKHOBEHMS dYKapHOT. BO3HMKHOBEHHE OCHOBHBIX
apcTB ykapuoT. PopMUpPOBaHME HEKJIETOUHBIX OPraHW3MOB U MX 3BOJIOLUOHHOE 3HAuY€HUE.
OcCHOBHBIE 3Talbl 3BOJIIOLUU pacTUTENbHOr0 Mupa. OCHOBHBIE apoMOp(hO3bl U UANOAJANTALIUH.
Kuznb B Bogzie. IlepBbie pactenus — Bogopociu. Beixon Ha cymry. [lepBbie CiopoBbI€ pacTEHHUS.
OcBoeHue U 3aBOCBaHME CYIIM [ANOPOTHUKOOOPA3HBIMU. YCIIOKHEHHE PpPa3MHOMKECHMS.
CemenHnble pacTeHus. OCHOBHbBIE UYEPTHI SBOJIOLUU PACTUTENBHOTO MHpa. OCHOBHBIE ATAaIlbl
HBOJIIOIMM )KMBOTHOTO Mupa. OCHOBHbIE apoMOp(o3bl U uaroaaanTauu. [lepsbie KUBOTHBIE —
npocreiimue. Cnennanu3anus U nonuMepusanus opraseni. Juddepennmanus kinerok. Ileppoie
MHOTOKJIETOYHbIE JKMBOTHBIE. /JIByCIIOMHBIE JKMBOTHBIE — KHIIEYHONOJOCTHBIE. IlepBbie
TpEXCIOWHBIE KUBOTHbIE — IIJIOCKME 4YepBH. BbIXoa U 3aBOo€BaHHE KUBOTHBIMH CYIIH.
Unenucronorue. IlepBrie XxopaoBbie )kuBOTHBIE. Ku3Hb B Bojie. PpIObI. BTOpOii BBIX0/] AKUBOTHBIX
Ha cylly. 3eMHOBOJHbIE. 3aBO€BaHUE MO3BOHOYHBIMHU JKUBOTHBIMU cymH. [Ipecmblikaromuecs.
[Ttuner, Mnexkonuraromue. OCHOBHBIE UEPTHI IBOJIIOLUHM KUBOTHOTO Mupa. Mcropus 3emnn n
MeTonpl €€ u3ydeHus. Vckomaemble opraHMYECKHE OCTaTKU. ['eoXpoHoJorus U e€ MeTOAbL.
I'eoxpononoruueckas mkasna. Passutue xu3HM Ha 3eMiie 110 3paM U NepuojaM. XapakTepuCTHKa
KJIUMaTa U reojiornyeckux npoueccos. [losBnenue, pacuBer 1 rudenb XapakTepHbIX OPraHu3MOB.
CoBpeMeHHas CUCTEMa OpraHMYecKoro Mupa. OCHOBHBIE CHCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.
OO61mas xapakTepuCcTHKa LIApCTB ¥ HaAapcTB. COBPEMEHHOE COCTOSIHUE U3YUEHMSI BUJIOB.
JleMOHCTpanuu: TaOIMIl, CXEM, PUCYHKOB, CJIalOB, WIIIOCTPUPYIOIIUX OCHOBHBIE ATaIlbI
pa3BUTHS OPraHUYECKOr0 MHpa Ha 3emiie; HUCKOMaeMbIX OCTaTKOB PACTEHUHN U KUBOTHBIX, GOpM
OKaMeHeNoCTel; repbapueB pacTeHHM, KOJUIEKIUI )KUBOTHBIX, BIAXKHBIX MPENapaToB OCHOBHBIX
CUCTEMATUYECKUX TPYII OPraHU3MOB.
Yes10Bek - OMOCOLHATBHAS CHCTEMA

AHTporosioruss — Hayka o u4enoBeke. Pasgensl, 3amaun, Meronabl. CTaHOBJIEHHE
IIPEJICTAaBICHUA O NPOMCXOXKJIEHUU uejoBeka. PenmurnossHele Bo33peHus. HayuHble Teopuu.
CxonctBa M OTJIAMYMS 4YeJNOBEKa M KUBOTHBIX. CHCTEMaTHYeCKOE TOJIO0XKEHHE YeOBeKa.
CBuzerenbcTBa CXOJICTBA 4YEJIOBEKA C JKUBOTHBIMU. JIBWDKyIME CHJIBI AHTPOIOIEHE3a.
HacnenctBeHHass WM3MEHUMBOCTH W €CTECTBEHHBIM 0TOOp. ['pynmoBoe cOTpyAHHYECTBO U
oOmenue. OpynuitHast 1€ATENbHOCTh M TOCTOSIHHBIE *KWInIa. COOTHOIIEHHE OMOJIOTHYECKUX U
counanbHbIX (hakTopoB. OCHOBHBIE CTaJWU aHTponoreHe3a. HaxoIku HMCKOMaeMbIX OCTAaTKOB,



BpeMs CYLIECTBOBAHH, POCT, 00bEM MoO3ra, 00pa3 KH3HH, OpyIus. DBOIIONHUSI COBPEMEHHOTO
yenoBeka. EcrecTBeHHBI 0TOOp B momymsinusx. buosornyeckass 3SBONIONUS WHIUBUIOB.
MyTanuoHHbIi nponecc U noauMopdusm. IlomynsnuonHbie BOTHBI U Apeii() T€HOB, MUTPALHS U
«a(dexT ocHOBaTENA» B MOMYNIALUIX COBPEMEHHOTr0 uenoBeka. Yenoseueckue pachl. [lonarue o
pace. Bpemss 1 MecTO BO3HUKHOBEHHUS pac. ['MIIOTE3bl MOJIMLEHTPU3MAa U MOHOILIEHTPU3MA.
[IpuunHEl 1 MexaHU3Mbl pacoreHe3a. EnuHCTBO 4yenoBeueckux pac. Kputhka conumanbHOro
JapBUHU3MA U pacu3Ma. I[IpucmocoOIeHHOCTh 4YenoBeKa K pasHbIM YCIOBUSIM  CPEIIbL.
AnanTuBHBIE THUIMBI Jtojel. YenoBeK Kak 4acTb MPHUPOJABI U OOIIeCTBAa. YPOBHU OpraHU3alUU
yenoBeKa. CTpYKTypbl YPOBHEW, IPOUCXOASAIINE IPOLECCH U UX B3aUMOCBS3b.
JleMoHcTpanum: Ta0iull, CXEM, PUCYHKOB, CJIaiiIoB, MOKA3bIBAIOIINX BHEIIHUN OOIHMK U 00pa3
KU3HH TIPEIKOB YEJIOBEKa, CTPYKTYPHO-()YHKIIMOHAIBHYIO OPraHU3alii0 CUCTEM OPTaHOB Tea
YEJIOBEKa; MYJISKEH OKaMEHENOCTeH, NPEeIMETOB MAaTepUaIbHOM KYJIbTYpbl IPEIKOB YEJIOBEKA;
IPUMEPOB 3A0POBOTO 00pas3a KU3HHU.
JlaGoparopHas padora Ned «M3ydyeHne 3KOJIOTMYECKUX alanTalluid YETOBEKay.

JKO0JIOTHSl — HAYKA 0 HAIOPTraHU3MEHHbIX CHCTEMAaX
3apoxxaeHue U pa3BuTHe dKosnorun B Tpynax A.I'ymbonbara, K.®.Pynbe, H.A.Cesepiosa,
O.I'ekkens, ®@.Knemenrca, B.lllendopaa, A.Tencnu, B.H.CykauéBa, U.Dntona. Pasnensr u
3a1ayu 3Ko0ruu. CBsI3b 3KOJIOTUHU € APYTUMHU HayKaMu. MeToibl.
JleMOHCTpaLuK: CXEM, pHUCYHKOB, CIAiJ0B, IIOKa3bIBAIOIIUX PA3JIMYHBIE METOJbI
9KOJIOTHYECKHUX UCCIIEAOBAHUN, TPUOOPOB, MOPTPETOB YUEHBIX.

Opranusmsbl 1 cpeaa 00MTAHUS
Cpenbl obutanust opranu3zmMoB. Mx ocobenHoctu. [IpucnocobneHus opraHM3MOB K KU3HU B
pasHBIX cpegax oOuTaHus. OJKoJOTHYeCKHe (AKTOPBl W 3aKOHOMEPHOCTH UX JICHCTBHSL.
BzaumopeiictBue skonoruueckux (aktopoB. buonormueckuii onTUMyM U OTpaHUYUBAOIIUI
dakrtop. [IpaBuno munumyma FO.JInOnxa. DK0IOrH4ecKue CreKTpbl OPraHu3MOB. DBPUOHMOHBbHbBIC
U CTEHOOMOHTHBIE opraHu3Mbl. Kiaccudukamus skojgorudyeckux (HakTopoB. AOHMOTHYECKUE
¢daktopel. CBET U €ro JelCTBHE HA OPTraHU3Mbl. DKOJIOTUYECKUE TPYIIBl PACTEHUN U )KMBOTHBIX
110 OTHOLIEHUIO K cBeTy. CurHanbHas poib ceera. @oronepuoausm. Temneparypa u e€ aeiictBue
Ha opraHusmbl. [loMKWIOTEpMHBIE W TOMOWOTEPMHBIE OpraHW3Mbl. TemMIiepaTypHbIe
MPUCTIOCOOICHHs] OpraHu3MOB. BiaxkHOocTh W €€ nelicTBue Ha opraHu3mbl. [IpucmocobneHus
OpPraHU3MOB K TOJJCP>KaHUIO BOJHOTO OanaHca. ['a30BbId M MOHHBINA cocTaB cpensl. [louBa u
penbed. [lorogusie u knmuMmaTHueckue Qaxtopsl. [Ipucrnocobienrs OpraHu3MoB K JIEHCTBHUIO
abuotuyeckux Gaxtopos. buonornyeckue purmel. [Iprcrnoco61eHHOCTh OPraHu3MOB K CE30HHBIM
U3MEHEHUsM YycloBuil cpenbl. JKusHeHHbIE (opMbl opranu3mMoB. OCOOCHHOCTH CTPOCHHUS U
obpasza »xu3Hu. buornueckue ¢akTopsl. Buabsl OHOTHYECKHMX B3aMMOJICUCTBHI. 3HaueHUE
OMOTHYECKUX B3aUMOACWCTBUN JJisi CYIIECTBOBAHUS OPraHM3MOB B cCpele OOUTaHHS U B
coo01ecTBax.
JleMoHCcTpaum: TaOJUIl, CXEM, PUCYHKOB, CJIaii/I0B, MOKA3bIBAIONINX JAEUCTBHE SKOJOTHYECKHIX
(GakTOpOB Ha OPraHU3Mbl, ONOTHYECKHE B3aMMOOTHOIIEHUSI MEXAY OPTraHU3MaMH.
Jla6opaTopHusblie padoTbl No5 «CpaBHEeHHE aHATOMHUYECKHX OCOOEHHOCTEH PacTeHMId U3 Pa3HbIX
MecT oOutaHus», Ne6 «Metonpl u3MepeHus snaduyeckux (akTopoB cpenbl oOuTaHus», N7
«Omnucanue )XU3HEHHBIX POPM Y pacTeHUH U )KUBOTHBIX).

JKOJIOTHYECKasl XapaKTePUCTUKA BUAA M OMYJISIMH
DKkoyioruyeckas Huma Buja. MHoromepHas mojenb 3Kosnorudeckol Humu J[x.XaTunHCOHA.
Pa3meprl sKonornyeckoil HUIMM M €€ cMeHa. DKOJIOrMYecKas XapaKTepHUCTUKA MOMYJSLHUU.
[Tomymsitust kak Ouonornueckas cucreMa. OCHOBHBIC MMOKa3aTeIN MOMYINSIIIHA. DKOJIOTUYECKas
CTPYKTypa Momyysiuu. JlnHaMuKa TOnyasuud U e€ peryisuus. TUnsl JTHHAMUKHA TOMYJISIUN.
KpuBbie BbDkMBaHUA. Perynsiuus yucieHHOCTH monmyiasiuuu. PakTopsl CMEPTHOCTU U EMKOCTh
CpEeJIbL.
JleMOHCTpAIUM: CXEM, PUCYHKOB, TpadMKOB, UILTFOCTPUPYIOLINX MPOIECCHI, MPOUCXOASIIUE B
MOMYJISAUSIX; TepOaprueB W KOJJICKIIMA pPACTEHWW W YKUBOTHBIX, MPUHAJICKANTUX K Pa3HBIM
HKOJOTUYECKUM pacaM OJHOTO BUJA.



JlaGopatopubie paboTsl Ne§ «lI3yueHHe 3KOJOTMYECKOW HUIIM y Pa3HBIX BUAOB PACTCHHNA U
KUBOTHBIX», N9 «PocT mnomynasiiiuu My4YyHOro Xpyllaka 0OpH pa3HOW €€ IUIOTHOCTH |
OTPaHUYEHHOCTH PECYPCOB CPEIBI.

Coo01mecTBa 1 IK0JIOrHYECKHE CHCTEMBbI
Coo01ecTBa OpraHu3MOB: CTPYKTYPHI M CBs3H. buoreoneno3. Ero CTpyKTypbl, CBSI3H MEXIY
opranu3zMamu. JKocucTeMbl. CTPYKTypHbIE KOMIIOHEHTBI 3KOCUCTeMbI. KpyroBopoT BeliecTs u
notoku sHepruu. Tpoduueckue ypoBHH. Tpoduueckue nenu u cetd. OCHOBHBIE MOKA3aTEINH.
Oxkonoruyeckue nupamuibl. CBolicTBa OMOTeOlIeHO30B U JuHAMHUKa coobiectB. [{uknnyeckue
u3meHenusa. Cykneccuu. llpupoanbie skocucTeMbl. DKocHcTeMbl 03epa. CMENIaHHOro JeBa.
CTpyKTypHBIE KOMIIOHEHTHI M Tpoduueckas CeTb MPHUPOAHBIX IKOCHUCTEM. AHTPOIOTCHHBIE
IKOCUCTEMBI. ATposKocHcTeMBbl. OTIMYHS arpOIKOCUCTEM OT OMOTEOIIEHO30B. Y POOIKOCHCTEMBI.
Hx ocHoBHBIE KOMIOHEHTHL. ['opoxackas ¢uopa u dayHa. buomornyeckoe U X03sIiICTBEHHOE
3HaYeHHE arpodKocHcTeM U ypOoskocucteM. buopasHooOpazue — OCHOBa YCTOWYHMBOCTH
COO0O0I1IeCTB.
JleMOHCTpalMu: Ta0JIMI, CXEM, PUCYHKOB, CIAia0B, (oTorpadmuii, MOKa3pIBAIOLINX BIUSHHUE
a0MOTHYECKNX U OMOTHYECKUX (DAKTOPOB HA OPraHU3MBI, CTPYKTYPY M CBSI3U B SKOCUCTEMaAX,
CIIO0CO0O0B IKOJIOTUIECKOTO MOHUTOPHHTA.
Jladboparopnasi paGora Nel0 «MoaenupoBaHue CTPYKTYp U IPOLIECCOB, MPOUCXOIAIIUX B
IKOCHUCTEMAX .

buocdepa — rinodasbHasi IKocUcTEMA
buocdepa — xxuBas obonouka 3emin. Pazsurue npencrasieHuii o 6nocdepe B Tpyaax D.31occa,
B.N.Bepnanckoro. O6mactu 6uocdeps! u e€ cocras. JKuBoe BeecTBo Onocdepsl U ero pyHKINM.
3aKOHOMEPHOCTH cymiecTBoBaHus Ouocdepbl. OcobeHHOCTH OMOChepbl Kak TI100aIBHON
9KOCUCTeMbl. KpyroBopoThl BEIIeCTB U OMOT€OXMMHUYECKHE IHKJIbl. PUTMHYHOCTH SIBICHUN B
ounoctepe. 3oHATBHOCTH OMocheprl. OcCHOBHBIC OMOMBI Cymu. Kiaumar, pacTUTEIBHBIA U
YKUBOTHBI MUP OCHOBHBIX OMOMOB CYIIIH.
JleMOHCTpaMuU: Ta0JINI, CXEM, PUCYHKOB, CIIAii10B, poTorpaduii, NOKa3bpIBAIOMINX CTPYKTYPHEIE
KOMIIOHEHTHI Onocdepbl, OMOreOXMMHUECKHUE TPOIECCHl KPYTOBOPOTa BEIIECTB U MPEBpallleHUE
sHEepruu B Onocdepe, pasHooOpa3nue OCHOBHBIX OMOMOB 3eMIIH.

Yes10BeK U OKpYy:KalOLIasg cpeaa
UYenoseuectBo B Ouochepe 3emnn. buochepnas pons uenoeka. Antpornooduocdepa. Ilepexon
6uocdepsl u Hoochepy. BozaelicTBue uenoBeka Ha 6uocdepy. 3arpsi3HEHHE BO3IYIIHON Cpebl.
OxpaHa Bo3ayxa. 3arpsi3HeHue BoiHOM cpebl. OXpaHa BOAHBIX pecypcoB. Pa3pyiiieHue noussl u
u3MeHeHue KiuMata. OxpaHa MOYBEHHBIX PECYPCOB U BO3/1yXa. AHTPOIOI€HHOE BO3ACHCTBUE HA
pacTUTENBHBIA W KHUBOTHBIH Mup. OXpaHa pacTUTENBHOTO W JKMBOTHOTO Mwupa. [IpoOiemsr
oxpanbl npupojsl. Kpacueie kauru. OOIIT. Boranuueckue caabpl M 300JI0THYECKHE MapKH.
PanmonanbHOE TPUPOJONONB30BAaHUE M YCTOWYMBOE pa3BUTHE. VICTOIIEHWE TPUPOIHBIX
pecypcos. Konuenius ycroitunBoro pa3sutus. «lloBectka qust Ha XX Bex». CocyliecTBoBaHHE
yesioBeka u npupojipl. 3akoHbl b.Kommonepa. ['nmobanuctrka. Mozaenu ynpasiseMoro Mupa.
JleMOHCTpalMuU: CIaliI0B, PUIBMOB, WITIOCTPUPYIOIIUX BO3/eHCTBUE YeloBeKa Ha Guochepy,
MEpOTIPUATHI IO PpAIMOHAIFHOMY TPHPOJIONOIB30BaHUIO, OXpaHe BOJ, BO31yXa, MOYBHI,
pPacTUTENHFHOTO U JKUBOTHOTO MUpa, (poTorpaduii oxpaHseMbIX pacTeHU U KUBOTHBIX KpacHoi
KHUTH P®, mopTpeToB y4EHBIX.

3akioueHue
3HaueHue OMOJOTMYECKHX 3HaHWM aJs yesoBedyecTBa. [lepCreKTUBBI pa3BUTHUS COBPEMEHHOM
6uonoruu.

TeMaTnuyeckoe NVIAaHMPOBaAHUE
IIpakTrueckas peanu3anus BOCIUTATEIBHOIO MMOTEHIIMANA YPOKA ONPEAEIAETCS B paMKax

MOAYJIA «I1IKOIbHBIM YPOK». PaGora Ha YpOKax OpraHn30BaHa B COOTBCTCTBUHU C BHIaMHU
(HpO6HCMHO'HCHHOCTHOe 06LI_ICHI/IC, IIO3HaBaTCJIbHasd, HpOeKTHa}I) n (I)OpMaMI/I ACATCIIBHOCTH



(Jlekuuu, MpaKkTU4YecKre paboThl, IPE3eHTALNU, YYeOHbIE MPOEKTHI, TECTUPOBAHUE, TOHATUIHBIE
JUKTAHTBl, PEIIEHUE I[I03HABATEJIbHBIX 33JaHUN; BBIIOJIHEHUE 3aJaHUN Ha BBISIBICHUE
XapaKTEPHBIX MPU3HAKOB, HA TIOMCK CXOJICTBA M Pa3IMYMs, HAa BBIOOP KPUTEPUEB I CPAaBHEHUS,
pelieHre mpoOJIeMHBIX BOIIPOCOB, YCTHBIE BBICTYIUICHHS HA YPOKaXx, M0 JOMAIIHEMY 33aJJaHHIO, C
COOOILIEHUEM Ha 33aJaHHYIO0 TEMY, NPE3CHTalUs Ha 33aJaHHYI0 TEMY, BBIIIOJIHEHHUE IPOEKTHOTO
3a/laHusl, MCCIIEIOBAHWE HA TOATBEPKIACHUE WIM ONPOBEPKEHUE THIOTE3bl, COCTABICHUE
o0o0b1aroieit TabauIbl, CXeMbl, KJIacTepa Ha 3a/IaHHYI0 TEMY, COCTaBJIEHHE POCTOTO, CIOKHOTO,
TE3UCHOT'0, [IUTATHOTO IIJIAHOB).

Peamuzanus BocnuTaTeIbHOTO IMOTCHIIMaJIa YPOKa INpeAroaracTt CJICayromee:

. YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOLUEHUN MEXAY YUHUTEIEM U €ro Y4YEeHHKaMHu,
CHOCOOCTBYIOUIMX MO3UTHUBHOMY BOCHPUATHUIO y4YalIUMHCS TpeOOBaHUII U MPOCHO y4duTens,
NPUBJICUCHUIO MX BHUMAaHMA K OOCYXIaeMOH Ha ypoke WHGPOpMaluW, aKTHBH3AIMUA HUX
MM03HABATEJIbHON J€ATEIbHOCTH;
o noOyXK/IeHNE IIKOJBHUKOB COONIOAAaTh HAa YPOKE OOIICTIPUHATHIE HOPMBI TOBEACHUS,
npaBuiia OOIIEHUSI CO CTApIIMMH (YUUTEISIMU) M CBEPCTHUKAMH (IIKOJIbHUKAMH), TPUHIIUIIBI
y4eOHOM JUCIUIUIMHBI U CAMOOPraHU3aLUu;
. MIPUBJICYCHUE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY acCHEKTYy M3Yy4aeMbIX Ha ypOKax
SBIICHUH, OpraHu3alns X paboThI C OTy4aeMOM Ha ypOKe COLMaIbHO 3HAYUMOM nHpopmanmen
— MHULMUPOBAHUE €€ 00CYXIEHUsI, BHICKAa3bIBAHUS YYALIUMUCS CBOETO MHEHMS IO €€ MOBOJY,
BBIPA0OTKH CBOETO K HEl OTHOIICHUS;
o MCTIOJIh30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH COZIepKaHUsl y4eOHOTO MpeaMeTa yepes
JEMOHCTpALMIO JAETAM IPUMEPOB OTBETCTBEHHOI'O, T'PAXXIAHCKOI'O IOBEACHHUS, IPOSBICHUS
YeNoBEeKOI00Us U 100pocepaeyHOCTH, Yepe3 MoAOO0p COOTBETCTBYIOIIMX TEKCTOB ISl UTEHUS,
3a[a4 sl peIeHus], MPOOJIEMHBIX CUTYAIMH /Il 0OCYXK/IEHUS B KJIacce;
. MIPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (DOPM pabOThI yHaIIUXCsl: MHTEIIEKTYaIbHBIX UTD,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0 MOTHMBALMIO IIKOJIBHUKOB; IOUIAKTHYECKOTO TeaTpa, TAe
MOJIyUEHHBIE Ha YPOKE 3HAHUS OOBITPBHIBAIOTCS B TeaTpalbHBIX IOCTAHOBKAX; AMCKYCCHUM,
KOTOpBIE JJAIOT YYaIIUMCS BO3MOKHOCTh IIPUOOPECTH ONBIT BEIEHUSI KOHCTPYKTHUBHOI'O IMAJIOTa;
rpynmnoBoi paOoThl WM pabOTHl B Mapax, KOTOpblE y4yaT MIKOJIbHUKOB KOMaHAHON paboTe u
B3aMMOJEHCTBUIO C IPYTUMH JIETHMU;
o BKJIIOUEHHE B YPOK MTIPOBBIX IMPOLEAYP, KOTOPbIE IMOMOTalT MOJIAEPKaTh MOTHUBALUIO
JeTel K MOJIy4YeHHIO 3HAaHUM, HaJla)KMBAHHIO TO3UTUBHBIX MEXIMYHOCTHBIX OTHOILLIEHUH B KJacce,
MIOMOTAIOT YCTAHOBJIEHUIO 100poXkKenaTeabHONU aTMOCc(ephl BO BpEMsl YPOKa,;
o opraHuszanus mepcTBa MOTHUBUPOBAHHBIX M OJPYAUPOBAHHBIX YyYaIIUXCS HaJ HX
HEYCIIEBAIOIMMU OJJHOKJIACCHUKAMHU, JAIOIIEro IIKOJbHUKAM COLMAIBbHO 3HAUYMMBIM OIMBIT
COTPYIHUYECTBA U B3aMMHON ITOMOIIIH;
o MHULMMPOBAHUE U MOJJIEPHKKA UCCIIEAOBATEIbCKOM EATENbHOCTH IIKOJIBHUKOB B paMKax
peanu3ali UMH WHAMBUAYAJIbHBIX M TPYNIOBBIX MCCIEA0BAaTENbCKUX MPOEKTOB, YTO JacT
MIKOJbHUKAM BO3MOXKHOCTb MPUOOPECTH HABBIK CaMOCTOSTENIBHOTO PELICHUS TEOPEeTHYECKOU
po0JIeMbl, HABBIK T'€HEPUPOBAHUS M OPOPMIIEHUSI COOCTBEHHBIX HJEH, HABBIK YBaXKUTEIHHOTO
OTHOIIEHHUSI K YYXUM HIesM, O(OPMIIEHHBIM B paboTax JpYyrux HCCIeoBaTeNell, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS Mepes ayAUTOpHel, apryMEeHTUPOBaHUsI U OTCTAaUBaHUS CBOEH TOUKHU
3pEHUs.

10 KJIACC



Ne Ha3zBanus rembl KoandecTBoO KoaunuecTBO Monyab
4yacoB NPAKTUYCCKHX | gocnmUTATEIBLHOM
pabor NpOrpaMmbI
«IIIxoabHBIH
YPOK»
npopwns | Gasa | mpodwuib | 6aza
1. Beenenue 1 1 0 0 Jenp 3nanuit
2.| Buonornueckue CHCTEMEI, 3 2 0 0
MPOIIECCHI U UX U3YUYCHUE
3.| Luromorus - HayKa O KJIEeTKe 3 3 1 1 Me:x1yHapOoIHBIH
JI€Hb IIKOJbHBIX
OnOIMOTEK
4.| Xumudeckas opraHu3arus KJIeTKHA 8 5 2 1
5.| CtpoeHue u QyHKIMU KIETKU 7 5 2 2
6.| OOMEH BeIIeCTB U MpEeBpaIlcHUue 11 9 0 0 Jenn
SHEPTHH Kouncrurynuun
7.| YKu3HEHHBIN UK KJICTKH 5 3 0 0
8.| CtpoeHue u GyHKIIMH OPraHU3MOB 16 13 1 1 JleHb pocCUicKOM
HayK1
9.| PasMHOXEHUE U pa3BUTHE 8 5 0 0
OpPraHU3MOB
10 I'eneTuka - HayKa O 2 1 0 0 Mesx1yHapOIHBIH
HACJICACTBEHHOCTH 1 JICHb POJTHOTO
M3MEHYHBOCTH SI3bIKA
11 3axoHOMEpPHOCTH 12 8 0 0
HAaCJIEACTBEHHOCTH
12 3ax0OHOMEpPHOCTH H3MEHYHBOCTH 7 5 1 1 [enn
KOCMOHABTHKH
13 I'enetnka yenoBeka 5 3 1 0
14 Cenekiusi opraHU3MOB 6 3 1 1 Hens [Tobenbr
15 buorexHomorus 8 4 0 0
Hroro 102 70 9 6
TeMaTnuyeckoe NIAaHMPOBaAHUE
11 KJIACC
Ne Ha3Banus TemMbl KoanuecTBo KoanuecTBo Monyab
yacoB NMPaKTHYECKUX | BOCHHUTATEIbH
pador 0if MporpamMmsl
«IxkoabHBIH
YPOK»




npopwias | 6aza | mpodmi | 6aza
b
Hcropus 3BOIOIIMOHHOTO YUCHHS 7 3 0 0 Jlenb 3nanui
2.| Muxpo3BoIOLHs 10 8 2 1 MexayHapoaH
BII1 1€Hb
HIKOJIbHBIX
OnOIMOTEK
3.| MakposBoJtonus 7 5 1 1
4.| BO3HMKHOBEHHWE U Pa3BUTHE )KU3HU 14 11 2 1 Jenn
Ha 3emie Koncrutynun
5.| YenoBek - bnoconuanpHasi CHCTEMA 19 12 1 1 Henb
pPOCCUICKON
HAYKH
6.| Dkosiorust — HayKa o 2 1 0 0
HAJOPTaHU3MECHHBIX CHCTEMaX
7.| Opranusmsl U cpefia 0OUTaHus 14 11 3 2 MexnyHaponx
bl JE€Hb
POJTHOTO SI3bIKA
8.| Dxonornyeckas XxapakTepUCTHUKA 5 2 2 1
BHJIA W TIONYJISIIIUU
9.| CooOmiectBa ¥ DKOJIOTMYECKUE 10 5 1 1 JleHn
CUCTEMBI KOCMOHABTHKH
10| Buocdepa — rio0anbHast 3 2 0 0
JKOCUCTEMA
11} YenoBek u OKpyxaromias cpesia 10 7 0 0 Jlenn IToOennr
12| 3akmrouenue 1 1 0 0
Uroro: 102 68 12 8
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