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IosicHuTeNLHAA 3aIUCKA

JlanHast mporpamMma 1Mo OHOJIOTMM OCHOBHOTO 00mIero oOpasoBaHmsi pa3zpaboTaHa B
COOTBETCTBUM ¢  TpeOoBaHusIMH  0OHOBIEHHOro  denmepanbHOr0  rOCYIapCTBEHHOIO
o0pa3oBaTenpHOr0 CTaHgapTa OCHOBHOro obOmiero o6pazoBanus (PI'OC OOO) u ¢ yuérom
[IpumMepHOI OCHOBHOI 00pa30BaTEILHOM MporpaMmMbl OCHOBHOTO 0011ero oopasosanus (IIOOIT
0O0O0O) . IIporpamma HampaBieHa Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOW TI'PAaMOTHOCTHU
yyaluxcs M OpPraHU3alUI0 U3yuyeHUs OWOJIOTMH Ha JIeATENbHOCTHOW OCHOBe . B mporpamme
YUUTBIBAIOTCSI BO3MOXKHOCTH Tmpeamera B peanusauuu  TpeboBanmii PI'OC OO0 k
IUIAHUPYEMBIM, JTUYHOCTHBIM M METalpeIMETHBIM pe3ysbTataM O00ydeHHs, a TaKXKe peaau3anus
MEXIIPEIMETHBIX CBSI3€H €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEAMETOB HAa YPOBHE OCHOBHOTO
obmiero o6OpaszoBanus . IIporpamma BKJIIOYAeT pacrpeiesieHue CcoAepX aHus y4eOHOro
MaTepuaia Mo KjiaccaM M IMPUMEPHBbIM 00bEM Y4eOHBIX 4acoB JUIsl MU3YUYEHHS pa3JesioB U TEM
Kypca, a TakKe PEeKOMEHIyeMYIO IMOCIIeJOBAaTeIbHOCTh U3yUEHUsI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPKAHUS C YUYETOM BO3PACTHBIX OCOOEHHOCTEW 00yUYarOIINUXCS

Ha ©6asze mentpa «Touka pocrta» obecrednBaeTcsi peann3anusi 00pa30BaTEIbHBIX
IIPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJOTMYECKOM HalpaBiIeHHOCTEH, pa3paOOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSAMHU 3aKOHOAATENbCTBA B cdepe o00pazoBaHus U C Yy4ETOM
pexomennanuii depepanbHOTrO omeparopa yuebHoro npenmera «buonorus». OOpa3oBarenbHas
IporpaMMa IMo3BOJISIET UHTETPUPOBATh PeaTU3yeMble MOAXO0/bI, CTPYKTYPY M COJEp>KaHUE MpH
opranuzanuu o0y4denus xumun B 10-11 kiraccax, BEICTpOEHHOM Ha 0a3e Jr000T0 M3 TOCTYITHBIX
yuebHo-MeToaudecknx kommuiekcoB (YMK).  Ucmonb3oBanue — oOGopymoBanusi  «Touka
poctay npu peanuzanuu 1aHHoi OII nmo3BossieT co3aaTh yCIoBuUs:

. JUISl paCILIUPEHUS CO/Iep’KaHUs IIIKOJIBHOTO OMOIOTHYECKOro 00pa3oBaHus;

. JUIS. TIOBBIMIEHUS TIO3HABATENFHOW AaKTUBHOCTH OOYYalOIIUXCS B €CTECTBEHHO-
Hay4YHOI 06nacTu;

. JUIS  pa3BUTHUsI JIMYHOCTUM peOEHKa B mporecce OO0yuyeHHs OHOJOTUH, €ro

CHOCOOHOCTEHM, (GOpMUPOBaHUS U YAOBIETBOPEHHUS COIUAIBHO 3HAYUMBIX HWHTEPECOB U
oTpeOHOCTEH;

. Uis paboThl C OAApEHHBIMM IIKOJBHUKAMHU, OpPTaHU3allMd WX pa3BUTUSA B
pa3IUYHBIX 00J1acTAX 00pa30BaTENbHOM, TBOPUECKOU NEITEILHOCTH.

OO0was xapakrepucTuka yueOHoro npeamera «buosorus»

VYuebHblit npenMeTr «buosorus» pa3BUBAET MPEACTABIECHUS O IMO3HABAEMOCTH >KUBOU
MPHUPOJBI U METOJAax €€ MO3HAaHUS, OH IMO3BOJSET chOPMUPOBATH CHCTEMY HAayYHBIX 3HAHHHA O
KHBBIX CHCTEMaX, YMEHHUS UX MOJy4aTh, IPUCBAUBATH U MPUMEHATH B )KU3HEHHBIX CUTYallUAX .
buonoruueckas moaroroBka o0ecnedyrBaeT NOHUMaHUE OOYYAONIMMUCS HAayYHBIX MPHUHIMIIOB
YeJIOBEYECKON JIeATEIIbHOCTH B TPHUPOJE, 3aKJIAJbIBAET OCHOBBI JKOJIOTHYECKOH KYJIbTYpPHI,
3I0pOBOTO 00pa3a KU3HU .

Lenamu usyyenun 6Guonozuu Ha ypoBHE OCHOBHOT'O OOILET0 00pa30BaHUS SABISIOTCS:

* (opMuUpOBaHHWE CHCTEMBl 3HAHHWW O TPU3HAKAX M MpOIEeccax KHUIHEISATSIHHOCTH
OMOJIOTMYECKUX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aINMY;

* (bopMupoBaHHe cUCTEMBI 3HaAHUI 00 OCOOEHHOCTSX CTPOCHUS, KU3HEACATEILHOCTH
OpraHu3Ma 4YeJIoBeKa, YCIOBHUIX COXPAHEHHUS €ro 3/10pOBbS;

* QopmupoBaHWE YMEHHH TPUMEHSITH METOIBI OWOJIIOTHYECKON HAyKH IS W3YyYeHUS
OMOJIOTHYECKUX CHCTEM, B TOM YHCIIE U OpraHU3Ma 4eloBeKa,

* (hopMupoBaHNEe yMEHUI HCIIOIb30BaTh HHPOPMALIUIO O COBPEMEHHBIX JOCTUKEHUAX B
obmactu Ouonoruu [y OOBSICHEHUS TIPOLIECCOB W  SBJICHUH JKUBOM TNpPUPOABI U
AKHU3HEEATEIbHOCTH COOCTBEHHOI'O OPraHU3Ma;

* (opMupoBaHuE YMEHHUI OOBSICHATH POJIb OMOJIOTHMH B MPAKTUUYECKOW NESITEIbHOCTH
JIoeH, 3HaYeHHEe OMOJOrMYEecKOro pa3zHo- oOpasusi Uis COXpaHEHUs OMocdepbl, MOCIEACTBUS
NeSITeIbHOCTH YeJIOBEKa B IPUPOJIE;



* (GOpPMHPOBAHHE DSKOJIOTHYECKOW KYJIbTYpPhl B IIEISIX COXpaHEHHS COOCTBEHHOTO
3I0POBBSI U OXPaHbl OKPYKAIOIICH CPE/IbI .

Hocmuosicenue yeneit ooecneuusaemcs peuienuem cieoyrouwux 3A/4AY:

* TpHOOpeTeHHEe 3HAHWNW OOYYAIONIMMHCS O JKHBOW TPUPOJE, 3aKOHOMEPHOCTSIX
CTPOCHHUS, >KU3HEIEATECILHOCTH M CpenooOpasylomeld poiad OpPraHu3MOB; YEJIOBEKE Kak
OMOCOIMANTLHOM CYIIECTBE; O POJIM OMOJIOTMYECKON HAayKH B MPAKTUYECKOW JAEATEeIHbHOCTH
JIIONIEH;

* OBJIAJICHHEC YMEHHUSMHU MPOBOJUTH MCCIEAOBAHUS C MCIIOJIb30BAHHEM OHOJIIOTHYECKOTO
000pyI0BaHUS U HAOIIOJCHUS 32 COCTOSTHUEM COOCTBEHHOTO OPraHU3Ma;

* ocBoeHHE NPUEMOB pabOTHl C OHOJOrMYecKOW HWHGpOpManuel, B TOM YHCIE O
COBPEMEHHBIX JOCTH)KCHUSX B 00J1aCTH OMOJIOTHH, €€ aHAIN3 U KPUTHIECKOE OIICHUBAHUE;

* BOCIHUTAHHE OHOJIOTMUYECKHM M HKOJIOTUYECKH TPAMOTHOM JMYHOCTHU, TOTOBOM K
COXPAaHEHHIO COOCTBEHHOTO 3/I0POBBS M OXPaHbI OKPYKAIOIIEH CpeJibl.

Mecto yueOHOro npeamera «buosiorus» B yueOHOM IJIaHe
B cucreme oOmero oOpa3oBanust «buojorus» mnpu3HaHa o00A3aTENbHBIM Y4eOHBIM
PEeIMETOM, KOTOPBI BXOAWT B COCTaB TpeAMETHOW obnactu «EcTecTBeHHO-HAay4HBIE
IpeIMeTb». YUeOHbIM IUIAHOM Ha €€ M3ydeHHE OTBEJeHO 69 yueOHbIX yacoB — 1o 1 u B
Hezemo B 10-11kmaccax cOOTBETCTBEHHO.

Copep:xanue o0pa3oBaHus 0 rogamM o0y4eHust
(mpaxkTHuecKas 4acThb yueObHOro coJlepKaHus npeaMera yCcHJIeHa
MaTepualbHOTEXHUUECKON 0a3oii meHTtpa «Touka pocra» [/ [OETCKOro  TEXHOMApKa
«KBaHTOpHMYM», HUCHOIB3YEMOTr0 Ul pealu3alid o0pa30BaTeNbHBIX MPOrpaMM B PAMKax
npenojaBaHus ONOJIOTUN).

10 KJTACC 2022-2023 YYEBHBIH IO
Beeoenue 6 Kypc oowein ouonozuu (4 u).

buonorus — Hayka o xusHu. Conepkanue kypca. [lonstue 6mocuctempl. CBOWCTBA KU3HU:
€IMHCTBO XHUMHYECKOTO COCTaBa, OOMEH BEIIECTB W DHEPrUU, CaMOBOCIPOU3BEICHUE,
CIIOCOOHOCTh K POCTY U Pa3BUTHIO, Pa3JAPaXUMOCTh, TUCKPETHOCTh. CrenuuaHocTsb
B3aMMOOTHOIIEHUN OPTaHU3MOB CO CPEIOM.

[TonsiTue cTpyKTYyphl U ee opranu3auuu. [IoHsITHE CTPYKTYpHBIX YPOBHEW OpraHu3aluu >KU3HU.
MHuoroo6pa3ue ypoBHEW OpraHU3allid XKU3HU: MOJEKYISIPHBIM, KJIETOYHBIM, OpraHu3MEHHBIH,
MOMYJISIITHOHHO-BUI0BO, OMOTEO1IeHOTHYECKUIA, OHOC(hepHBIH.

N3 ucropum Ouonorumu. JloctmkeHuss coBpeMeHHOW Ouonoruu. WHTponykuus wu
akkiIuMatu3anusa. buorexnonorus. buonrka. B3aumMocBsA3b Hayku M NPakTUKU. TpaguiiuOHHbIE
MeToabl ouosioruu. COBpeMEHHBIE METObI: MOJICTUPOBAHIE, MOHUTOPHHT.

Bompocer nnst obcyxaenusi: 1. Uto Takoe kynbrypa? 2. OTpaxeHHe B3aUMOJCHCTBUS
YeJIOBEKa W MPHUPOJIBLI B PA3NUUHBIX (hopmax KyiabTyphl. 3. Ponb KuUBOW NpHUpOABl B Pa3BUTHHU
KynbTypel. 4. Ilepemada AOCTHKEHHM KyJIbTYpbl HOBBIM TIOKOJICHUSIM U B TEPBOOBITHOM
oOmiecTBe.

Buocgepnutit yposens scusnu (7 u).

[Tonstue Omochepr. Ctpykrypa Ouocheprl. CroiictBa Ouochepsl. OCOOEHHOCTH KUBOTO
BemlectBa. DYHKIMHM JKMBOTO BEIIECTBA: Ta30Bas, HHEPreTuyeckas, KOHIEHTpaIlMOHHAs,
JIeCTpyKTUBHAs, cpeoobdpasytomias. Pois sxuBoro BemecTsa B Ouocdepe.

PanHue TUMOTE3BI O MPOUMCXOXKICHWHM JXKU3HU. buoreHe3 u abuorenes. CaMOnpou3BOJIBHOE
3apoxkaeHue. ['unore3a mancrnepmun. CoBpeMEHHbIE TUIIOTE3bI TPOUCXOXKICHUS KU3HH.



[Ipenoprannu3aMbl WM KoalepBaTbl. XHUMHUYECKas W OHOJOrMYecKas SBOIIONUS. OTarbl
BO3HUKHOBEHUS KU3HU.

Pons mpoxapuor B sBomtonuu ku3HH Ha 3emie. llomstue apomopdosa. I'ereporpodsr u
aBTOTpodbl. Posb ykapuoT B 3BOMIONUHU *KU3HU. DopMbl HazeMHOU >ku3HU. Hauano ucropuu
KU3HU.

buocpepa kax Ouocucrema. IIpoayneHTh, KOHCYMEHTBHI, peayleHThl. buocdepa kax
skocuctema. lloHsTue OumosOrHyeckoro KpyroBopota. KpyroBopoT BelIecTB B MPHPOJE.
[IpumMepsl KpYrOBOPOTOB BEIIECTB B IMIPUPO/IE.

[Tonatue o Hoocdepe. Drambl Bo3JEHCTBHA deroBeka Ha Ouocdepy. CrocoObl BO3AEHCTBHA
gyenmoBeka Ha Owmochepy. VYcmoBusi coxpaneHuss Ouocdepbl. OCOOCHHOCTH W 3HAYCHHUE
ouocheproro ypoBHs. UYenmoBek kak ¢akrop B Oumochepe. Hayunas ocHOBa coxpaHeHUs
ouocdepsl. 3a7a4n yCTOHYUBOTO Pa3BUTHA.

Cpenpl XKM3HM OpPraHU3MOB Ha 3emJiie: BOJIHAs, HA3€MHO-BO3/YIIHAs, TOYBEHHAs U
OpraHu3MeHHas. DKoJIoTWYeckue (akTopel cpenbl: aOuoTHuUecKue, OUOTHYECKHE U
AHTPOTIOTEHHBIC. AHTPOTIOTCHHBIE ()aKTOPHI: CO3HATEIHHBIC U CIIy9aliHbIC.
Buozeoyenomuuecxkuit yposens sncusnu (8 u).

BI'l] xak uacth Omocdepbl. OCOOEHHOCTH OHMOTCOIEHOTHYECKOTO YPOBHS JKH3HH. 3HAYCHUE
ouoreoneHoTnYeckoro ypoBHs xxu3Hu. CoiictBa BI'L[. Yuenne o BI'Ll. Yuenue 06 sxocucreme.
Tpoduueckas cTpykTypa 6uoreonenosa. Ceru nutanus. [lepBuuHas v BTOpUYHAS MPOTYKITHS.
[IpoctpanctBennbie cBsizu B BILl. Ilonstue sipycHoctu u emkoctu Ouortomna. I[lonstue
9KOJIOTUYECKON HUIIU.

Tunsl cBsizeld M 3aBUCHMMOCTEH B OuoreoreHose. B3anMHO MpuCOCOOWTENbHBIE CBOMCTBA —
koananranus. [loustne mumukpun. B3anmusie agantaruu B 6uoreomnerose. KosposonronHbie
CBsI3U B OMoreorieHo3e. MHoroo0Opasue cBsi3eil B OMOreoIeHo3e.

[Tonsitue ycrowumBocTH OuoreorieHo3a. CBolcTBa, ompenenstomue ycroitunBocth bBIL:
00raTCcTBO BHUIOBOTO COCTaBa W (YHKIMOHAJIHLHOE Pa3HOOOpa3ue, >KU3HEHHOE IMPOCTPAHCTBO,
cpenooOpasyrolue CBOMCTBAa BUOB, aHTPOIIOTEHHOE BO3/ICHCTBYE.

[Tonstne cmensr Ouoreonenosa. Tumbl cmen BI'Ll. IlepBuuHble W BTOpUYHBIE CYKIIECCHU.
Cyrounsie u ce3onHble u3MeHeHus: bI'Tl. MuorooOpasue Boanbix bBI'Ll. Tumbsl BOAHBIX
sKocucteM. MHOroo0Gpasue 6MOreo1eH030B CYIIH.

AntponorenHoe BnusHHe. [lytn coxpaHeHusi OuoreoreHo3oB. Hauano ocBoeHus
npupoabl oabMu. Hagano KynbTypHOTo ocBoeHHus mNpupoabl. Hauano HaydHOro ocBOeHUs
npupoasl. [IpomMbinenHoe ocBoeHue npupoasl. Oco3HaHue ponu denoBeka B npupoge. BI'LL
KaK UCTOYHMK OJIaronoyyus Jiroiel. DKOJI0rHuecKre 3aKOHbI IPUPOI0NOIb30BaHMUS.
Honynayuonno-eudosoii yposens yncusnu (16).

[lonsitue  Bupma.  Kpurepun  Bujma:  mopdosormdeckuil,  (pU3MOIOro-0MOXUMHUYECKHI,
reorpapuuecKuii, IKOJOTHUECKUN U penpoAyKTUBHBINA. COBpeMEHHOE MpeACTaBIEHUE O BHJE.
buonoruueckast KoHLIENLUS BUJA.

[Monmynsmus kak ¢gopma cymectBoBanus Buja. [lomymsamus kak kommoHeHT BI'LL. [Momymsius
KaK reHerudeckas cucrema. Tunsl nomyssinuil. [lomynsuuonHsle ocHOBBI Bomtonuu. [lonsaTue
MUKPO3BOJIIOLUH. J[BHXKyIIMEe CHIbI U (DaKTOPBI IBOJIOLIUU.

[Tonstue BumooOpazoBanus. buopaszHooOpasme. CrnocoObl oOpa3zoBaHusi BUIOB. [IpuduHBI

BbIMUpaHus. [lombITKM cucTeMaTH3anuu Ouojoruueckux BUAOB. CoBpeMeHHas cucTeMa
opranu3MoB. CoxpaHeHnue OnopazHooodpasusi.

[Ipoucxoxnenue yenoseka. Otpsa npumarsl. CemeiicTBo I'omunuabl. Hampasienus 3Bosonnn
cemeiictBa ['omuuua. CraHoBieHHE yenoBeka Kak Buaa. OOImas 3aKOHOMEPHOCTH 3BOJIIOLUHU
YeIJIOBEKA.



[TonynsmroHHBIE OCHOBBI aHTPOTIOTEHE3a. Y HUKaJIbHAs 0COOCHHOCTh BUia YenoBeK pa3yMHBIN.
[Tonstue pac. Pacel 4enoBeka: HETrpouJHAas, MOHIOJOWIHAs, €BpPOIEOMIHAs. [HWIoTe3sl o
MIPOUCXOXKACHUH YEeJIOBEKA COBPEMEHHOI'O BUJIA.

[Tonstue Ouonornyeckoit sBomtonuu. [loHsTHe KpeaunoHu3zMe u TpaHchopmuszme. Teopus
Yapmza J[lapBuHa o6 »sBomonuu. PopMbl HW3MEHUYMBOCTH OpPraHU3MOB: OIpeAeTeHHas W
HeomnpezeneHHas. [loHATHEe HCKYCCTBEHHOTO 0TOOpa M €CTECTBEHHOTO 0TOODA.

@opMHUpPOBAHNE CUHTETUYECKON Teopuu 3BotoUU. CoBpeMEHHas TE€OpHsl SBOJIOLMH JKUBOTO
MUpa. OJEMEHTApHBIC EIAWHMIIBI, JJICMEHTAPHBIA MaTepual W dJIeMEHTapHble (HAKTOPHI
3BONMIOUMU. JIBWKymiue cuiibl 3BOJIOIUMU. (OCHOBHBIE TOJIO)KEHUS CHHTETUYECKON TEOpUU
3BOJIIOLUH.

Pesynbratel 3Bomtonmu. BupooOpaszoBanue. EcrecTBeHHas cucTeMa KHUBBIX OPraHHU3MOB.
DykapuoThl U npokapuoTsl. [Ipucnocobnennocts u agantanus. OCHOBHbIE 3aKOHOMEPHOCTHU
3BOJIIOLIUH.

buonoruueckuii mporpecc. Apomopdo3, uanmoamantanus, oOmas aereneparus. OCHOBHBbIC
HaIpaBJICHUS 3BOJIIOLINH.

Crienn(rka moMyJIsIIMOHHO-BUIOBOTO YPOBHS JKU3HHU, €r0 CTPYKTYpa U OpraHu3aiis. 3HaueHue
MONYJIAIIMOHHO-BUIOBOTO YpOBHs. DYHKIIMOHAIBHAS POJIb MOMYJSLUA B MPUPOJE. 3HAYCHUE
JTUKAX BUIOB PAacTEHWH. 3HAYCHHE NUKHUX BHJIOB KMBOTHBIX. ['€HO(MOHI W MPUYUHBI THOETH
BHJIOB.

[ToBTOpEHME MpOiiIeHHOr0 MaTepHaa o nepBoil u BTopoi rmaBam. O000IIeHHE U 3aKpeTIeHHne
3HAHUU C TTOMOIIbIO OMOIOTUYECKOTO TECTUPOBAHMUS.

[ToBTOpEHME MPOIIEHHOr0 MaTepuana 1o TpeTbel u yerBepToil riaaBam. O0oOLIIeHuEe U
3aKperieHNe 3HaHui ¢ MOMOIIBI0 OMOJIOTHYECKOTO TECTUPOBAHHUS.

11 KJIACC 2022-2023 YYEBHBIH IO
Opeanusmennstii ypoeens ycusznu (17 u).
OC0OEHHOCTH OPraHU3MEHHOTO YPOBHS OpraHU3allMM >KU3HU. 3HAYE€HHWE OPTaHU3MEHHOTO
ypoBHsS B mpupone. OpraHusM — OCHOBHasi AMCKPETHAs >KMBas €IWHULIA. DBOJIOIUOHHOE
Y4€HHE OPTaHU3MEHHOI'O YPOBHSI B IPUPOJIE.
[TonstTue 06 opranm3max. CpoiicTBa opranu3ma. Opranusm kKak OuocrucreMa. Buabl perymisaiumn
OpraHM3Ma: CaMOpEryJsalus, TyMopajbHas pErylsdlus, HEpBHas UM HEPBHO-TYMOpaibHas
perynsuus. MHOTOKIETOYHbIe OpraHu3Mbl. OOMEH BEIIECTB M MPEBpAIllCHUs SHEPTruu B
opranu3me. CUCTEMBI )KH3HEIEATETLHOCTH JKUBOTHOTO OpPTaHU3Ma.
Pasmuoxxenue: momoBoe u 6ecrosnoe. Buapl 6ecrionoro pazmuoxeHus. OCoOOEHHOCTH TTOJIOBOTO
pasmMHoxeHus. [lom w monmoBble mnpu3Haku — opraHu3dma. OrmrogoTBopeHue.  Bubl
omiofgoTBopeHus. VICKycCcTBeHHOE OIIoA0TBOpeHue. JIBOHOE OII0OTBOPEHUE I[BETKOBBIX
pacTeHui.
[TonsiTne 00  OHTOreHeze. OMOpPUOHANBHBIM  (3apOJBINIEBBIN)  TEPUOA  Pa3BUTHUA
MHOTOKJIETOYHOT'O Opranu3ma — ambOpuoreHes. [locTaMOprOHATBHBIN, WK TIOCTE3aPOIBIIIEBBIN,
nepuoa. Ctaauu B3poCiioro opraHu3mMa.
3apoxaeHue reHeTuku. Pabotel ['peropa Mennens. XpoMocoMHasi TEOpUs HACIICICTBEHHOCTH.
Ocnognble nonoxxennss X TH. OtHomenus renotuna u peHorumna. [Tonsarue o reHOME.
[lonsiTue 00  um3MmeHumBocTu. HacnencTtBeHHas  M3MEHUMBOCTH:  MOAM(DUKAIIMOHHAsS
(benoTnmyeckas), TeHOTUNHYECKasi, KOMOWHATHBAs, MyTallMOHHas. MyTareHes, MyTarcH,



MyTaHT. MyTaluu: eCTECTBEHHbIE U UCKYCCTBEHHBIE. THIBI MyTalMil: XpPOMOCOMHBIE U T€HHBIE.
3aKOH «rOMOJIOTHYECKUX PSIJIOB HACIEACTBEHHON U3MEHUUBOCTH.

Metonast pabotel I'. Mennens. Yuctbie TuHUN. MOHOTHOPUTHOE, JUTUOPUTHOE U TPUTUOPUITHOE
ckpeuuBanue. [lonarue amneneid. ['OMO3UTOTHBIE U T€TEPO3UTOTHBIE AJIENH. JJOMUHAHTHBIE U
peueccuBHble Tpu3HaKU. [IepBrolil 1 BTOpoii 3akoH Menaens. ['unoresa 4uCTOThI TaMeT.

Omnertel I'. Mennens. MoHorubpuHoe u turuopuaHoe ckpemniuBanue. PekomOunanum. Tpetuit
3akoH Mengens. Amnanusupyroomiee ckpemuBaHue. OTKIOHEHHE OT  CTaTUCTUYECKHUX
3akoHOMepHOcTed. ClLerieHHOe HacIeI0BaHue FeHOB. [ 'eHeTuUecKe KapThl OPraHu3MOB.
3akperieHue ¥ cUCTeMaTH3alus 3HaHUM 10 MepBOMY, BTOPOMY U TPETbeMy 3aKkoHam MeHpens
3a CUET PeIlIeHUsI TeHETUYECKUX 3a/1a4. TUIbl B3aMMOJCHCTBUS T€HOB.

[Tonsitue cenexuuu. 3agauu ceiaekuur. OCHOBHBIE METOJBI CEJIEKIIMU: MCKYCCTBEHHBIM OTOOP
(Oecco3HaTeNnbHBII M METOAMYECKUM), TUOpuUau3anus (BHYTPUBUAOBAS U MEXKBHUIOBAA).
Nubpununr u ayrOpuaunr. ['etepozuc. MeTtoasl rubpuauzanui. MonexkynspHasi THOpuIu3anus.
Myrarenes. [lonumionaus. [lepBuuHble U BTOPUYHBIE LEHTPbI MPOUCXOKACHUS KYJIbTYPHBIX
pacTeHui.

[Tonstue nona. Mexanusm omnpeaeneHus nosna. Oorenes. AyTOCOMHBIE U [TOJIOBbIE XPOMOCOMBI;
MYXCKHUE U HKEHCKHE XpOMOCOMBI. [ OMOrameTHoe u rereporaMeTHoe couetanue. HacnenoBanue
MIPU3HAKOB, CIEIUICHHOE C IMOJIOM. ['OMOramMeTHbIi M TeTeporaMeTHbhIi moji. ['emodmmus u
JaJbTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcoOenHocTy TeHeTHKH uenoBeka. OCHOBHOE HalpaBlIeHWE TeHETUKH uesoBeka. lloHsarue
kapuotuna. Myrtanuu. HacnenctBennsie Oonesnu. MynbrudaktopHsle 3a0oneBanus. ['eHHbIE
601e3uu. XpomMocoMmHbIe 6oe3Hr. MoHOocOMUS. MeTOoIbI IeUeHHUS.

[Ipeamer u 3agauM MEAMIUHCKOW TE€HETUKH. BHO3ITHUECKHMI KOAEKC. DTUYECKHE MPUHIIMIIBI
MeAuIUHCKOW reHeTuku. [lonstue OuotexHomoruu. ['eHHas wuHxeHepus. CoBpeMEHHbBIE
aCMEeKThl OMOTEXHOJIOTHYECKUX MCCIIEIOBAHUN. DTHUECKUE aCTIEKThl KIIOHUPOBAHMS.

I'ére Morann Bonbdranr. KusHeHHbI LUK yenoBeka. BrwickasbiBaHus ¢uinocodos: Dpux
®pommM, Hukomait Anexcanaposuy bepasies.

[TonsiTue 0 BUpycax Kak opraHu3Max. SBisieTcs I BUPYC KUBbIM opranu3smom. Kakumu
CBOMCTBaMM KHUBBIX OPraHu3MOB 001amal0T BUpPYchl. CTpoeHHWEe U CBOWCTBA BHUPYCOB.
[IpoHukHOBEeHHE BHUpPYCOB B KieTkH. lIpomcxoxkneHue BHpPycoB. Bupycel kak Bo30yauTenu
3abonesanuit. CIINJ1. OPBU, rpumnm.

Knemounwtit yposens scuznu (7 u).

Knerka — mpeacraBuTeNnh KIETOYHOTO YPOBHS JKU3HU. 3HAUYCHHE KJIETOYHOTO YPOBHS KHUBOU
MaTepud. 3Ha4eHHe KIETOUYHOTO ypoBHsA. OCHOBHasl €qUHUIIA KU3HU U dJEMEeHTapHas ¢opma
KU3ZHHU.

DBoJolMs NepBUYHOM KieTku. JlanbHeiliee ycinoxkHeHue KieTku. OCHOBHBIE YaCTU KIIETKH.
[ToBepxHOCTHBIN KOMIUIEKC KieTKU. [luTomnasma u ee cBoiictBa. OpraHouibl Kak CTPYKTYpHBIE
KOMITOHEHTHI ITUTOTLIA3MBI.

JKu3Hb KJ€TKH. DTamnbl KJIETOYHOTO IUKJIA: MEPBBbIM U BTOPOU. JJIUTENBHOCTh JKU3HHU KJIETKH.
Henenue kneTtku. MUTO3 WM HENPSIMOE JEJE€HHUE KJIETKU. BHOTOrM4yeckoe 3HAaYeHWEe MHUTO3a.
Meito3 — penpoayKTHBHOE JeneHue kiaeTku. CpaBHeHHME MHUTO3a U Mero3a. buonoruueckoe
3Ha4YE€HHE Meio3a.

[Tonstre o xpomocomax. CTpykTypa XpoMocoM. HerncTroHoBbIe ¥ THCTOHOBBIE O€TKU. YPOBHU
KOMITaKTU3aluu XxpomatuHa. @yHkiuu xpomocoM. I'enernueckuit kox. Tpanckpumnuus.

Hayka o kierke — nuronorus. Ilonstue o xnerke. AHumanbKyiau. IlepBble monoxeHus
KJIeTOUHOU Teopuu. Pazputue yuenus o kierke. CoBpeMeHHast KJI€TOYHas TEOPHs.
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[TonsiTue nenecoodbpazHocTy U rapMoHuU. COOTHOIIEHHE TAPMOHUU KUBOW KJIETKU U TApMOHUU
Mupa. B3auMocBs3b 1 pa3HUIa MEXTy HOHATHSAMH «TapMOHHS U «IIPHPOI0OCO00PA3ZHOCTDY.

O06o01IeHre 1 cucTeMaTu3allis 3HaHU| 110 TJaBe 2.
Monexynapuutit yposens scuznu (10 u).

Oco0eHHOCTH MOJIEKYJISIPHOTO ypoBHS kU3HU. [lomumepsl 1 MoHOMepbl. DUIUKO-XUMUYECKHE
CBOWCTBa MoOJeKyl. buonorumdeckue QyHkuuu Monekyna. CTPYKTYpHBIE  AJIEMEHTHI
MOJIEKYJIIPHOTO YPOBHSI kU3HU. OCHOBHBIE MPOIECCHI, 3HaUeHHe U opranuzanus MY XK.
Heopranuueckue BemiecTBa: BoJla, MUHEpAIbHBIE COJH, JIBYOKHCH YTIiepoja, KUCIOTHl U
ocHOBaHUs. OpraHuyeckue BEIIECTBA: YIJIEBObI, JUMHUABI, OCIKW U HYKJICHHOBBIE KHUCIOTHI.
Crpykrypa [IHK u PHK. Permukamusa JJHK.

Cunres kak yacth MeTabonusMma. [loustue merabonusma. [lonsitue 6nocuHTe3a U POTOCHHTE3A.
CaeroBas u TemHOBas ¢asbl porocunTesa. Dorocuremsr. [{ukn KanpBuHa.

[TonstTre o OuocuHTe3e Oenka. DTambl CMHTE3a Oesika: TpaHCKpHUMIMs, TpaHcasauus. [lonstue
anTukonoHa. Akuenropsas yactb PHK. Tunst PHK: TPHK u uPHK. IlonsTue noaucomsl.
[lonsatue o Owonormyeckum pacmemwieHnn. ATO, AM® u AJ[®. AspobHOe jabIXaHUe.
beckucnopoaHplil 3Tan KJIETOYHOTO JbIXaHUs, WM TIUMKOJIW3. KUcaopoaHbeli 3Tan KJIETOYHOIO
neixanus. [ukir Kpe6cea.

OnacHocts monuMmepHoro mycopa. IIpobrmema ycroitunBoro pasBuTusi. ['nmaBHbIe (aKTOPHI
Jerpajaluy U palioHbl UX IpOsABICHUS. Mojenu pa3BUTHS MUpA. DKOJOTUSI 1 HOBOE BO33pEHUE
Ha KyJlbTypy. Kputepuu pa3Butus KyJabTypbl.

OO6o6menrne M cucTeMaTU3allMs 3HAHUH O CTPYKTYPHBIX YPOBHSIX >KMBOW MaTepuu. Bumsl
O0uopa3zHOOOpa3us: BHUJOBOE, T'€HETUYECKOE, 3KOJOTHYECKOE, reorpapuueckoe, COLMAIbHO-
3TOJOTUYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6o0uieHre U cucTeMaTh3alusl 3HAHUM MO0 YpOBHSM OpraHM3allld >KMBOM MaTepuu:
OpraHM3MEHHOM, KIJIETOYHOM U MOJIEKYJsIpHOM. MToroBass oOlleHKa 3HAHUW METOAOM
OMOJIOTNYECKOTO TECTUPOBAHUS.

Iliianupyembie pe3yabTaThl OCBOCHUSI Y4e€OHOI0 IpeaMeTa
OcBoenue yuebHoro npeamera «buosiorusi» Ha ypoBHE OCHOBHOTO 00111eT0 00Opa30BaHUs
IOIDKHO Oo0ecreunBaTh JOCTHXKEHHE CJICAYIOUIMX JIMYHOCTHBIX, METalpeIMETHBIX U
HpEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JJUYHOCTHBIE PE3YJIbTATBI

Ilampuomuueckoe socnumanue:

* OTHOIIEHUE K OMOJOTMM KaK K Ba)KHOM COCTaBIISIFOIIEH KYJIbTYPBI, TOPIOCTH 32 BKJIAJ
POCCHICKMX M COBETCKHMX YYEHBIX B pa3BUTHE MHPOBOM OHMoorndyeckoil Hayku. I'pakmaHckoe
BOCITUTaHHUE:

* TOTOBHOCTb K KOHCTPYKTUBHONH COBMECTHOM JEATEIBHOCTH IIPU BBIIIOJHEHUH
HCCIEA0BAHUN W NPOEKTOB, CTPEMJICHHE K B3aWMOIIOHMMAHHIO M B3aWMOIIOMOIIH. J[yXOBHO-
HPaBCTBEHHOE BOCIIUTAHHUE:

* TOTOBHOCTh OLICHMBATh NOBEACHUE U MOCTYIKH C ITO3UIIMN HPABCTBEHHBIX HOPM M HOPM
JKOJIOTUYECKOU KYJIbTYpHI;

* IOHMMAHNE 3HAYMMOCTH HPABCTBEHHOTI'O aCIEKTa EATEIBHOCTH YEIIOBEKA B MEAULIMHE
1 OMONOTUH. DCTETUYECKOE BOCITUTAHNUE!

* [OHMMaHHUE poJu OHONOTHU B (POPMUPOBAHMU 3CTETHUUECKOW KYJIbTYPHI JIMYHOCTH.
Llennocmu nayuno2o nosHanuA.



* OpHEHTAlUsl Ha COBPEMEHHYIO CHUCTEMY HAay4HbIX IPEACTaBICHUH 00 OCHOBHBIX
OMOJIOTUYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS3AX UEJIOBEKa C MPUPOAHON W COIHUAIBLHOU
cpenoi;

* IOHUMAaHKE POJIH OMOJIOTHYECKON HayKH B ((OPMUPOBAHHH HAYYHOT'O MHUPOBO33PEHHUS;
pa3sBUTHE HAy4yHOW JIIOOO3HATENBHOCTH, HHTEpeca K OHOJIOrMYecKol HayKe, HaBbIKOB
UCCIIEI0BATEIbCKON AEATEIbHOCTH.

Dopmuposanue Ky1bmypbl 300P08bSI.

* OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0pPOBbI0 M YCTaHOBKAa Ha 30pOBBIA 0Opa3
KHU3HU (310pOBOE MHUTAHHUE, COONIOIEHUE TUTHEHNYECKUX MPaBWJl U HOPM, COATaHCUPOBAHHBIN
PEKUM 3aHIATUN U OTIbIXA, PETyJsipHas (U3NUeCcKas aKTUBHOCTH);

* OCO3HAHME NOCJIEJICTBUM U HENPUATHE BPEAHBIX IPUBBIUEK (YNOTpEOIEHHUE AJIKOIOJs,
HapKOTHKOB, KypeHHE) U UHBIX (popM Bpena anst (PU3UYECKOTO M MCUXUYECKOTO 370POBBS; ®
coOyrofieHre TpaBwil O€30IaCHOCTH, B TOM YHUCIE HaBbIKM 0O€3011aCHOrO IOBEIECHUS B
MIPUPOIHOM CpeJE;

* c()OPMHUPOBAHHOCTh HaBbIKa pedUIEeKCUH, YIPaBlIeHHUE COOCTBEHHBIM AMOILMOHAIBHBIM
COCTOSIHHEM.

Tpyoosoe 6ocnumanue:

* AaKTUBHOE y4acTHE B PELICHUU NMPAKTUYECKUX 3aj]au (B paMKax CEMbH, LLIKOJIbI, TOPOJa,
Kpasi) OHOJIOTMYECKOM M HKOJIOTMYECKOH HalpaBI€HHOCTH, HHTEpEC K MPAKTUYECKOMY
U3Y4YEHUIO NPOQECCHii, CBA3aHHBIX C OMOJIOTHEN.

IKonocuueckoe 60CNUMaHue:.

* OpUEHTalXs Ha IPUMEHEHHE OMOJIOTMYECKUX 3HAHWHU MPH PELIeHUH 3a7ad B 0071acTh
OKPY’KaIOILEH Cpebl;

* OCO3HAHHE PKOJIOTMYECKUX MPoOIeM U IMyTeH UX pelIeHus;

* TOTOBHOCTb K Y4YaCTUIO B IIPAKTUYECKOM  JCATENBHOCTH  DKOJOTMYECKOMN
HaIlpaBJICHHOCTH.

Aoanmayusa obyuarowecoca K USMEHAIOWUMCA VCI08UAM COYUANbHOU U NPUPOOHOU
cpeoul.

* QJIEKBaTHAas OLICHKA U3MEHSIOINXCS YCIIOBUH;

* MPUHATHE pellieHusl (MHIUBUIYyalbHOE, B TPYIIE) B HU3MEHSIOIIMXCS YCIOBUSX Ha
OCHOBAHUU aHaIM3a OMOIOrnYecKoil HHpopMaIHH;

* IUIAHUPOBAaHUE JECHCTBMI B HOBOM CHUTyallUM HAa OCHOBAaHUU 3HAHUN OHMOJIOIMUYECKHUX
3aKOHOMEPHOCTEN.

METAIIPE/IMETHBIE PE3YJ/IbTATbBI

YHuBepcajabHble I03HABATE/IbHbIE 1€l CTBUSA

bazoevie nocuueckue oeicmeusi:

* BBUIBJISITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NMPHU3HAKH OHWOJIOTHYECKUX OOBEKTOB
(stBIICHUN);

* yCTaHABIIMBATh CYIIECTBEHHBIH MPHU3HAK KIacCH()UKAIUU OHOJOTHUYECKUX OOBEKTOB
(SIBIIEHUH, TPOLIECCOB), OCHOBAaHHUS U OOOOIIEHHS M CPaBHEHHs, KPUTEPUU MPOBOIUMOTO
aHanmM3a; ¢ Y4ETOM TPEIOKEHHON OWOIIOTUYECKON 3aJadd BBISBISITH 3aKOHOMEPHOCTH H
IPOTHBOPEUYUs] B paccMaTpuBaeMbIX (akTax W HAOMIOJEHMAX; Mpelaratb KPUTEpUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEW U IIPOTUBOPEUNI;

* BBUIBIATH JePUUUTH HHMOPMALMM, JAHHBIX, HEOOXOIUMBIX IS  PElICHHS
MMOCTaBJICHHOM 3aJ1a49M;

* BBIABIATH IMPUYMHHO-CIIEJICTBEHHBIC CBSA3H NMPHU U3yYCHHHM OMOJOTHYECKUX SBICHUH M
IIPOLIECCOB; JIeNIaTh BBIBO/BI C UCIOIb30BAHUEM JEIYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHHH,
YMO3aKJIIOUEeHUH 10 aHaJIoruu, GOpMYJINPOBaTh TUIIOTE3bI O B3aUMOCBSI3AX;

* CaMOCTOATENBHO BBIOMpATh CHOCOO pemeHuss y4eOHOH OuOoOrHYecKo 3amaun
(cpaBHMBAaTHh HECKOJIBKO BapHaHTOB pEIIEHUs, BBIOMpaTh Haubojiee MOAXOMAIIMHA C y4ETOM
CaMOCTOSITEJIbHO BBIJICIIEHHBIX KPUTEPUEB).



basosvie uccnedosamenvckue oelicmsusi:

* MCIIOJIB30BATh BOMPOCH KaK UCCIIEI0BATEIbCKII HMHCTPYMEHT MTO3HAHUS;

* (popMynHpPOBaTH BOMPOCH], (PUKCUPYIOIINE PA3PhIB MEXKY pealbHbIM U jKeIaTeIbHbIM
COCTOSIHUEM CUTYyalluM, 00BEKTa, 1 CAMOCTOSTEIBHO YCTaHABIMBATh HICKOMOE U JIaHHOE;

* ¢opMupOBaTH TMIOTE3y 00 MCTUHHOCTU COOCTBEHHBIX CYXJCHUU, apryMEHTHUPOBATbH
CBOIO TO3UIIMI0, MHEHHUE;

* MPOBOJIUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHy HaONIOJCHUE, HECIOXKHBIN
OMOJIOTMYECKUN JKCIIEPUMEHT, HEOOJBIIOE HCCICIOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH
Oouosnoruueckoro oObekTa (mpouecca) HW3y4YeHHs, MPUYHMHHO-CIEJICTBEHHBIX CBSI3eH U
3aBUCHMOCTEH OMOJIOTHUECKUX 0OBEKTOB MEXKIY COOOIA;

* OLIEHUBATh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIIHIO, MOITYYCHHYIO B XOe
HAOJIOACHNUS M OKCIIEPUMEHTA;

* caMoCTOATeNbHO (opmynupoBaTh OOOOIIEHHSI M BBIBOABI IO pe3ylbTaTam
MPOBEAEHHOTO HAOIOICHHS, SKCIIEPUMEHTA, BIAJIETh MHCTPYMEHTAMHU OIICHKH JIOCTOBEPHOCTH
MOJIYYE€HHBIX BBIBOJIOB M O0OOIICHHIA;

* IPOTHO3MPOBATH BO3MOXKHOE JANbHEHIIee pa3BUTHE OMOJOTHYECKUX IMPOIECCOB U UX
MOCIIEACTBHS B aHAJIOTMYHBIX MJIM CXOJHBIX CUTYallUsX, a TAK)KE BBIABUTATH MPEINON0KEHUS 00
UX Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Paboma ¢ ungpopmayueii:

* NMPUMEHATH PA3JIMYHbIE METOJbI, MHCTPYMEHTHI W 3allpoChl MpPU IOHCKE U OTOOpe
Ouoiornueckor MHGOPMAalMK WM JaHHBIX U3 UCTOYHHUKOB C YYETOM MPENJIOKEHHOU Y4eOHOI
OMOJIOTUYECKOH 3a7auu; BHIOMPATh, aHAIM3UPOBATh, CHCTEMATU3HPOBATh U MHTEPIIPETUPOBATH
OMOJIOrMYECKYI0 MH(OPMALIUIO PA3TUYHBIX BUJIOB U (POPM MpeaCTaBICHUS;

* HAXOJUTh CXOIHBIE apryMEHTHI (TIOATBEPKIAIOIINE HIIM ONIPOBEPTAIOIINE OJHY U TY JKe
UIC10, BEPCUIO) B pa3IMYHBIX HH(POPMALIMOHHBIX HICTOUHUKAX;

* CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAaJbHYIO (OpMYy MpeAcTaBiIeHUs HHPOpMALUHU U
WITIOCTPUPOBATh pelllaeMble 3aJjaul HECTOXKHBIMU CXEMaMH, TuarpaMMaMu, UHOM rpadukoil u
UX KOMOWHAILIUSIMU;

* OIICHWBATh HAJIEKHOCTh OMOJIOTUIECKON MH(POPMALIUHU TT0 KPUTEPHSM, MPEI0KEHHBIM
yauTeNneM Ui chopMyITUPOBAHHBIM CaAMOCTOSTEIBHO;

* 3aIIOMHMHATh M CUCTEMAaTU3HPOBATh OMOJIOTUYECKYIO HH(OPMALIHIO.

Yuueepcanvuvie kommynuxkamuenvie oelicmesust

Obwenue:

* BOCHPUHUMATH W (OPMYIHPOBATH CYXKIEHHUS, BBIpaXaTh HMOIUH B TPOIECCE
BBITOJIHEHUS NTPAKTHUECKUX U JIAOOPATOPHBIX padoT;

* BeIpakaTh ce0d (CBOIO TOUKY 3p€HUS) B YCTHBIX U TUCbMEHHBIX TEKCTAX;

* pacmo3HaBaTh HeBepOaJbHbIE CpEJICTBA OOIIEHUS, MOHUMATh 3HAUEHHE COIMAIbHBIX
3HAKOB, 3HATh U PACMO3HABATH MPEINOCHUTKA KOHQIUKTHBIX CUTYAIlMd U CMATYATh KOH(IIUKTEI,
BECTH M1E€PETOBOPHI;

* IOHUMATh HaMepPEHUsI IPYTHX, TIPOSIBIISITh YBAKUTEIHHOE OTHOLICHNE K COOECeTHUKY H
B KOPPEKTHOM popme popMynHpoBaTh CBOM BO3PAKEHUS;

* B XOJle¢ JMajora W/WIW JHUCKYCCHUHU 33JaBaTh BOIPOCHI IO CYIIECTBY OO0CYXIaeMoil
OMOJIOTNYECKOI TeMBI U BbICKa3bIBAaTh MJI€U, HALIEJICHHBIEC Ha pelIeHne OMOJIOrHUecKOn 3a/1auu U
nojjepkaHue 0JaroxenaTeIbHOCTH OOIIEHNUS;

* COIOCTaBJIATh CBOM CYXICHHA C CYXKICHHSAMHM JPYIMX YYaCTHUKOB JIMAJIOra,
oOHapyXUBaTh Pa3INYUe U CXOJCTBO MO3UIUI;

* nyONMYHO TPEACTABIATH PE3YNbTaThl BBIIOJIHEHHOTO OWOJOTHYECKOro OIbITa
(dKCTIepUMEHTAa, UCCIICIOBAHMS, MIPOEKTA);

* CaMOCTOSITEJIbHO BBIOMPATh (OpPMAT BBICTYIUIEHUS C Yy4ETOM 3a/ad MpPE3CHTAllMd U
0COOCHHOCTEH ayAUTOPUU U B COOTBETCTBUU C HUM COCTABIISATh YCTHBIE U MUCbMEHHBIE TEKCTHI C
WCIIOJIb30BAHNUEM MIUTIOCTPATUBHBIX MAaTEPUAIIOB.

Cosmecmuas OesmenbHOCMb (COMPYOHUHECmE0).
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* [IOHUMATh U UCIIOJIB30BATh MPEUMYIIIECTBAa KOMaHIHOW U MHANBUAYAIbHON pabOThI IPU
pelIeHIH KOHKPETHOH OMOIOTHYeCKOM MpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHS
IPYNNOBBIX (POPM B3aUMOJICHCTBUS IIPU PEILICHUH MOCTAaBICHHON yueOHOM 3aauu;

* [IPUHUMATh LEIb COBMECTHON AESTEIbHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBHUS MO €€
JOCTUKEHHUIO: PACHpeNeNiaTh pOJH, JA0roBapuBaThCs, OOCYXKIaTh TMpolecc M pe3ylbTaT
COBMECTHOH paboOThI, yMETh 0000IIaTh MHEHHS HECKOIBKUX JIOJCH, MPOSBISATH TOTOBHOCTH
PYKOBOJUTb, BHITIOJIHATEH MOPYUYCHHUS, TOAUUHATHCS;

* [UIAHUPOBATh OPTaHM3ALMUIO COBMECTHOH PabOTHI, OMPEENATh CBOIO POJb (C Yy4ETOM
MPEANOYTeHUH U BO3MOXKHOCTEH BCEX YYaCTHHKOB B3aUMOJAEWMCTBUS), paclpenessaTh 3agadu
MEXJy YJICHaMH KOMaHIbI, y4aCTBOBaTh B TPYIIOBBIX (hopMax paboThl (00CYXIeHHs, OOMEH
MHEHUSIMHU, MO3TOBBIE IITYPMbI U UHbBIE);

* BBIIOJHATh CBOIO YaCThb PadOThl, JOCTUIaTh KAYECTBEHHOT'O pe3yibTara IO CBOEMY
HaIpPaBIIEHUIO U KOOPAUHUPOBATH CBOU JCUCTBUS C APYTUMU UJICHAMH KOMAaH/IbI;

* OLIEHMBATh KaY€CTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT 110 KPUTEPUAM, CAMOCTOSTEIILHO
chOpMYyIUPOBAHHBIM yYaCTHUKAaMU B3aHMMOJICHCTBUS; CpaBHUBATh pPE3YyJbTaThl C HCXOIHOU
3aaueil M BKJIAJ KaXKIOTO WiIeHa KOMaHIBl B JOCTIDKEHHE Pe3yJbTaTOB, pasdeisaTh chepy
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTh K MPEOCTABICHUIO OTUYETA MEPE TPYIION;

* OBJAAETb CHUCTEMOH YHUBEpPCAIbHbIX KOMMYHHUKATHBHBIX JEWCTBUH, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTh COLMAIBHBIX HABBHIKOB M SMOIIMOHAIBHOTO WHTEIIEKTa
00yJaromuxcs.

Ynueepcanwvnuie pecynamuensie oeiicmeus

Camoopeanuzayus:

* BBISBJISITH IMPOOJIEMBI AJISl PEIICHUsS B )KM3HEHHBIX M yYEOHBIX CHUTYAIUSX, UCIIONb3Ys
OHOJIOrHYECKUE 3HAHUS;

* OpPUEHTHPOBATHCS B PA3IMUYHBIX MOJXOJaX NPUHATHUS pEHIeHUuN (MHIUBUAYaIbHOE,
MPUHSATHE PEIICHUS B ITPYMIe, IPUHIATHE PEIICHUN IPYyIIon);

* CaMOCTOSITEJIBHO COCTAaBJIATh AJTOPUTM pEIlIeHHs 3ajJaud (WK ero 4acTh), BBIOMpATh
crocod pemnieHus: ydyeOHOW OMOIIOrMYecKoil 3agaud Cc y4y€TOM MMEIOIIMXCS PEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh NpeiaraéMble BapUaHThI peIICHHI;

* COCTaBJIAThH IUIaH JEWCTBUH (IJIaH pean3alliil HAMEUEHHOTO ajJropuTMa pelieHus),
KOPPEKTHPOBATh TNPEAJIOKEHHBIH alropuT™M ¢ Y4YETOM THOJIYYEHUS HOBBIX OHOJIOTHYECKUX
3HaHUU 00 N3y4aeMoM OHMOJIOTHYECKOM OOBEKTE;

* IeN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHHE.

Camoxonmpons (pegnexcus).

* BJIQJIETh CIIOCOOAMU CAaMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIiexcuu;

* 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYyalllu U MpeJiarath 1jaH e€ N3MEeHEHUS;

* YUYUTHIBaTh KOHTEKCT M MPEIBUIETH TPYAHOCTHU, KOTOPHIE MOTYT BO3HHMKHYTH INpH
pemieHnn y4eOHOM OWOJNIOrMYecKOl 3aJayd, aJanTHpPOBaTh pEIIeHHEe K MEHSIOUIMMCS
00CTOSITEILCTBAM;

* OOBACHATH MPUYUHBI JOCTUKEHUS (HEJOCTUKEHHS) PE3YJIbTaTOB JIEATEIbHOCTH, AaBaTh
OLIEHKY IPUOOPETEHHOMY OMBITY, YMETh HaXOAUTh TO3UTUBHOE B MPOU3OILEANICH CUTYaINH;

* BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYAIMH, YCTAHOBJICHHBIX OLIMOOK, BOZHUKIIMX TPYIHOCTEH;

* OLIEHUBATh COOTBETCTBHE Pe3yJIbTaTa LIeJH U YCIOBHUSIM.

OMOYUOHATLHBIU UHMENTEKM.:

* pa3nuy4aTth, Ha3bIBaTh U YNPABISITH COOCTBEHHBIMH SMOIMSIMHI U SMOLIUSAMU APYTUX;

* BBISIBJIATDH M aHAIM3UPOBATH MIPHUYMHBI SMOIIHIA;

* CTaBUTH ce0sl Ha MECTO JIPYroro 4esloBeKa, IOHUMAaTh MOTHUBBI U HAMEPEHUS JPYTOro;

* PEryJaNpOBaTh CIIOCOO BHIPAKEHUS IMOIHIA.

Ipunsamue cebs u opyeux:

* OCO3HAaHHO OTHOCHUTHCS K IPYIrOMY UYEJIOBEKY, €EF0 MHEHHIO;

* IPU3HABATh CBOE MPABO Ha OLIMOKY U TaKOE e MPaBo JPYroro;
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* OTKpBITOCTb ce0e M JpPYrMM; * OCO3HaBaTb HEBO3MOXHOCTb KOHTPOJUPOBATH BCE
BOKDYT,

* OBJIAJETh CHUCTEMOM YHHMBEPCAJbHBIX YUEOHBIX PEryIATUBHBIX JAEHCTBHH, KOTOpas
oOecrieunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSSI MO3UIHA
JUYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTU (YIpaBieHHs COOOH, CaMOAMCUUIUINHB,
YCTONYMBOIO NIOBE/ICHNUS).

Ilpeomemnvimu pesynomamamu u3yuyenus npeomema «buonozusn» ¢ 10 knacce
ACNAIOMCA C/1e0yrouiue YMeHus:

1) chopMHPOBAaHHOCTH TMPEJACTABICHUI O POJIM M MeCTe OHOJIOTMH B COBPEMEHHOM
Hay4YHOW KapTHHE MHpa; IMOHHMAaHHE PO OHOJOTMH B (POPMUPOBAHWUM Kpyrosopa H
(YHKIIMOHATFHOW IPaMOTHOCTH YeJIOBEKa ISl PEIICHHS MPAKTUICCKHUX 33/1a4,

2) BIIaZieHHE OCHOBOIIOJIATAOIIUMU IMOHATHIMU M NPEACTaBICHUIMHU O KMBOM MPHPOIE,
e€ YpPOBHEBOM OpraHm3allid ¥ SBOJIOLMM, YBEPEHHOE TOJIb30BAaHHWE OHOJOTUYECKOU
TEPMUHOJIOTHUEN U CUMBOJIMKOM;

3) BHajeHHWE OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHUS, HCIIONB3YEMBIMH TIPH
OMOJIOTHYECKUX HCCIEAOBAHUAX JKUBBIX OOBEKTOB M OKOCHCTEM: OIMCaHHWE, HW3MEpEHHUE,
MpoBeACHUE HAOJIOICHNI; BBISIBJICHUE U OIIEHKA AaHTPOMOTEHHBIX M3MEHEHUM B PUPO/IE;

4) chOopMHUPOBAHHOCTh YMEHHI OOBSICHATH PE3yIbTaThl OMOJOTHUYCCKUX IKCIICPUMEHTOB,
peniaTh 3JIeMEHTapHbIe OMOJOTUYECKHE 3a]a4H;

5) chopMUPOBAaHHOCTh COOCTBEHHOW IO3UIMM I10 OTHOIIECHHIO K OHOJOIMYCCKOU
nH(OpMAIINH, TTOTy9aeMOU U3 Pa3HBIX HCTOYHUKOB, K TII00ATBHBIM SKOJIOTHUSCKUM MpodIeMam
U IIYTSIM UX PEUICHUSI.

Ilpeomemnvimu pesynomamamu uszyuenus npeomema «buonocusa» ¢ 11 knacce
AGNANOMCA CT1E0YIOUUE YMEHUA:

e OObBsCHATH: ponb Ouonoruu B (OPMUPOBAHUUM HAYYHOTO MHPOBO33PEHUS; BKIAJ
OMOJIOTUUECKUX TeOpHil B (OPMHUPOBAHUE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MHpA; E€IUHCTBO JKMBOM M HEXUBOW NPUPOIBI, POACTBO KUBBIX OPraHU3MOB;
OTPHUIATEILHOE BIUSHHUE AJIKOTOJSI, HUKOTHHA, HAPKOTUYECKHX BEILIECTB HAa Pa3BUTHE
3apoJbllla YEJNOBEKa; BIIMSHAE MYTAreHOB HA OpPraHu3M 4YeJOBEKa; B3aUMOCBS3U
OpPraHu3MOB U OKPYKAIOILIEW CPeJibl; MPUYHUHBI 3BOJIIOIUN;

e Pemarp sreMeHTapHbIE OMOJOTWYECKHME 3a/aud; COCTABJIATh JJIEMEHTApHBIE CXEMBI
CKpEIIMBAHUS U CXEMBI IEPEHOCA BEIIECTB U SHEPTUH B IKOCHUCTEME;

e OmuceiBaTh ocobeit Buaa Mo MOp(oIornaeckoMy KpUTEPHIO;

e BBIBIATE MPUCTIOCOOJICHUSI OPTaHU3MOB K Cpe/ie OOMTaHWs, UCTOYHHUKHA MYTarceHOB B
OKpY>Kalolllel cpeJie, aHTPOIIOIEHHbBIE U3MEHEHUS B DKOCUCTEMAX CBOEU MECTHOCTH;

e (CpaBHHBaTh: OHOJOTUYECKHE OOBEKTHI, TPOILECCHI M JeNaTh BHIBOALI HAa OCHOBE
CpaBHEHUS,

e AHanM3MpOBaTh U OLIEHWBATh PA3JIWYHbIE TUIOTE3bI CYIIIHOCTH KU3HU, TPOUCXOKICHUS
KU3HA W 4YelOBeKa, TN00aTbHBIE HSKOJIOTHYECKHE MPOOJIeMbl W MYyTH HX pElIeHUs,
MOCIIEAICTBHSI COOCTBEHHOM AESITENbHOCTU B OKpYXKAloIIeH cperne;

e Haxomute wuHpoOpManuio 0 OUOJOTHMYECKUX OOBEKTaX B PA3TMUYHBIX HCTOYHHKAX
(yueOHBIX TEKCTaX, HAYYHO-TIONMYJSIPHBIX W3JaHMSIX, KOMIBTEPHBIX 0a3ax aHHBIX,
pecypcax MHTepHEeTa) M MPAaKTUUYECKU UX MCIOJIb30BaTh;

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (35 YACOB)

Ha3zeanue Tema ypoxa Ocnoenvie 6uowvt deamenvnocmu | Hcnonvzoe
pazoena o0yuaruuxcs anue
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odopyoosa

HUA
ueumpa
«Touka
Pocmay
Beéeoenue 6| 1. Conmepxanue u | CrnymaHue OObSICHCHHIA yUUTEINS.
Kypc o6wen | ctpyktypa  kypca | CamocrosiTesnibHas paboTa ¢ y4eOHUKOM.
ouonocuu (4 | obweit Ouonoruu.
u). OcHOBHbIE
CBOMCTBA KHU3HH.
2. YpoBHH p DIIEKTPOHHBI
aboTa ¢ pa3aTOYHBIM MaTEPUATIOM.
OpraHfI satun Crnymanue 0ObSICHCHHI YIUTEIS. € Tabmuibl u
KHBOM MATCPUH. CamocTosiTenbHas paboTa ¢ yaeOHukom. | W1AKAThL
3. 3nauenue | Cinymanue OObSICHEHUN yUUTEs.
MIPaKTUYECKOU CamocTosTenbHas paboTa ¢ y4eOHUKOM.
OMOJIOTUH. OT6op U cpaBHEHHE Marepuaia Mo
MeTtosl HECKOJIbKUM HUCTOYHHKAM.
OMOJIOrMYECKUX
HCCIIEA0BAHUM.
4. Kusoit mup u | Caymanue oObSICHEHUN YUUTENS.
KyJIbTYypa. CamocTosTenbHas paboTa ¢ y4eOHUKOM.
Pabora ¢ kaproukamu.
Pabota B mapax.
Buocgpepnvii | 1. VYuenue o | Cnynranvie 0ObSICHEHUN YUUTEIS.
Ypog8eHb ouocdepe. PaGora B mapax.
arcuznu (7 u). Pabora B rpymnmax.
2. IIpoucxoxaeHue p
aboTa ¢ pa3/1aTOUYHBIM MaTEePHATIOM.
KUBOTO BEIIECTBA. Crnymanue 0ObSICHEHUN yUUTENs.
CamocrosiTenbHas paboTa ¢ yUeOHUKOM.
3. buonornyeckas | Ciymanve 0OBbsICHEHUH YIUTEIS.
IBOJTIOLIHS B | CamocrosTenbHas paboTa ¢ y4eOHUKOM.
pa3BUTHU Pabora ¢ kaproukamu.
ounochepsl. PaGora B mapax.
Pabota B rpymnmax.
[ToaroTroBka K KOHTPOJIBHOM paboTe.
[ToBTOpEHME NMPONAECHHOrO MaTepuaa.
4, Kontponbnas | Pemenue 3amannii KOHTPOJIbHON PabOTHI.
pabota Ne 1.
5. buocdepa xak | Ciymanue oObSICHEHHI YIUTES. DNEKTPOHHBI
rio0anpHas Pemenue 3amgau. € TalOJuIel 1
HKOCHCTEMA. PaGora B mapax. TUTaKaThl.
Kpyrosopot OcraBnenne Kiacrepa.
BEIIIECTB B | Pa3bop knacrepa y nocku.
pUpoJIE.
6. UYenoBek Kak
PaGora c pa3gaToyHbIM MaTepuaIoM.
KUTENb Ouochepsl Cr 6 .
yIlIaHue OObSICHEHUH yauTessl.
H Cro CBASH € CamocrosrenbHas paboTa ¢ y4eOHHKOM.
MIPUPOIOH.
{. Jxomoruriecxue PaGora ¢ pazgaToyHbIM MaTepUaIOM. Paora ¢
dakToppl M = HX repOapHBIM
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3Ha4YeHUE. Craymanue oObsSCHEHUN YUUTEIS. MaTepHaIoM
CamocrosTenbHas paboTa ¢ yUeOHUKOM.
buozeouenom | 1. buoreonenos | Pabora B mapax.
uuecKuil KaK ocoOblii | PaboTa B rpymmax.
yposeHb YPOBEHb Pabota ¢ yueOHUKOM.
srcuznu (8 w). | opranuzauuu PaGora c pa3gaToyHbIM MaTepUATIOM.
KHU3HM, OuO- U | 3amoJHEHHE CBOJHON TaOJIUIIBI.
9KOCUCTEMA.
2. Crpoenune wu | CocraBiieHHEe OMOTEOIICHO30B. DJIEKTPOHHBI
CBOICTBa Paz6op crpoenus BI'LI. € TaOJHIBI U
OuoreoreHo3a. PaGora B rpynmax. IUTaKaThl.
Pa6ota no kapToukam.
3. JlJabopaTopHas Pabora B  mapax. Hudposas
pabora Ne 1. PaGora c repbapusmu. nabopaTopus
«IIpucnocobnenno | BrisiBnenue 3aKOHOMEPHOCTEH | 10 IKOJIOTUU
CTh PACTCHHH U PUCTIOCOOTICHHOCTH pacTeHui U | (maT4uk
KUBOTHBIX K KUBOTHBIX K YCIIOBHSIM YXH3HH B JIECCHOM | OCBEILIEHHOC
yCoBUsAM XU3HU B | BI'LI». TH,
JECHOM dopmynupoBaHue BBIBOJIOB 10 | BJIQKHOCTH U
OHOreoIeHO3e. naboparopHoii padore. TeMIeparyp
Bl)
PaGora C
repOapHBIM
MaTepHaJIoM
4. CoBmectHas | Cinymanue oObsICHEHUH yuuTens.
KU3HH BHJOB B | PaboTa ¢ yueOHUKOM.
ouoreoleHo3se. Pabora o yueGHbIM KapTam.
[ToaroroBka Kk KOHTPOJIBHOU paboTe.
5. Kontponbnas | Pemenue 3ananne KOHTPOIbHON paOOTHI.
pabota Ne 2.
6. [Tpuuunel | PaGora B rpynnax.
YCTOWYMBOCTHU Pa6ora c yuebHMKOM.
OMOTeO01IeHO30B. Pabota ¢ pa3garouHbIM MaTepHaIoM.
AHnanus AHanM3 KOHTPOIBHOM pabOTHI.
KOHTPOJIbHOM Hcnpasienne omumbOOK, JOMYIICHHbIX Ha
paboThI. KOHTPOJBHOU padorTe.
7. 3apoxJieHre U Pabora B rpymnmax. DJEeKTPOHHBI
CMeHa Pabota ¢ yueOHUKOM. € TabIuIbl 1
OMOTeO01IeHO30B. Pabota ¢ pa3gaToyHbIM MaTepHaIOM. TUTaKaThl.
8. Coxpanenue | Pabora B mapax. [Mudposas
pazHooOpa3us Pabota B rpymnmax. nabopatopust
BI'LI. Caymanue 0ObsCHEHUN YUUTEINS. I10 DKOJIOTHH
DKOJIOTHYECKUE Pabota ¢ mpoOaeMHBIME BOTIPOCAMH.
3aKOHBI OO6cyxaeHne OTBETOB.
MIPUPOAONOIB30BaH
usl.
Honynayuonn | 1. Bun, ero Crnymanue oObsICHEHUI yUUTeNs. Pabota c
0-6U008011 KpUTEPUHU U CamocrosrenbHas padoTa ¢ yaeOHUKOM. | repOapHbIM
ypoeeHns CTPYKTYpa. PaGora ¢ kapToukamu. MaTepuaioM

arcusnu (16).
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2. JlTabopaTtopHas Pabota B mapax. [udposas

pabora Ne 2. PaGora c repbapusimu. naboparopus

«Mopdonoruuecku | Pabora 1o MOP(hOJIOTUYECKUM | 110 KOJIOTUU

€ KpUTepuy, KpUTEPUSIM. (maTumk

ucrnoiib3yemsble rpu | Pabora Ha onpenenenre BUIOB. OCBEILIEHHOC

OlpeeICHUN DopmyapoBaHUE BBIBOJIOB o | TH,

BUJIOBY. naboparopHoii pabore. BJIQXKHOCTH U
TEMIEPATYP
Bl)
Pabora C
repOapHbIM
MaTepruaIoM

3. [omymsitust kak p

aboTa ¢ pa3/laTOuYHbIM MaTEPHATIOM.

(bopma Caymranue oObsSCHEHUN YIUTEIS.

CymecTBoBatinA CamocTosTenbHas paboTa ¢ y4eOHUKOM.

BHUJIA, ocobast

TreHeTUYEeCKas

cucTema "

OCHOBHAsl €IMHUIIA

IBOJIIOIHH.

4, Pa6 DIIEKTPOHHBI
BusiooGpasosaiie Ca OTa C Pa3sfaTOMHbIM MaTEPHATIOM. ¢ TAGUIIE 1
JTylIaHue OObICHEHUN YIUTEIS.

R HMPORECE | camocrosTenshas paboTa ¢ yueOHHUKOM. TUIAKATRL.

BO3HHUKHOBEHHUS

HOBBIX BHJIOB Ha

3emue.

o. Oransl | PaboTa ¢ pa3naTOYHBIM MaTepUaAIOM. ONEKTPOHHBI

IIPOUCX 0K IEHUS Pabora c xapToii ypoxka. € Tabnuubl U

YeJioBeKa. 3aKkpernseHue 3HaHui 110 TEME. IUIaKaTBl.
[ToaroroBka k KOHTPOJIBLHOU paboTe.

6. Kontponbnas | Pemenue 3ananuii KOHTPOJIbHON PabOTHI.

pabora Ne 3.

7. UYenosek kak | Pabota ¢ pa3gaTouHbIM MaTEpPHAIOM.

YHUKaJIbHBIA  BHJI | PaboTa ¢ kapToii ypoka.

KHUBOH  TNPHUPONBL. | AHaIM3  OIMOOK, JONMYLICHHBIX Ha

AHnanus KOHTPOJIbHOU padoTe.

KOHTPOJIBHOMN

paboTHI.

8. Uctopus | Crymanue oObsICHEHUH yUUTeNs.

pa3BUTHS CamocrosrenbHas paboTa ¢ yueOHUKOM.

SBOJIFOIIMOHHBIX OTbéop u cpaBHEHHE MaTepuana IO

unei. HECKOJIbKUM HCTOYHHUKAM.

9.  Cospemennoe | PaGota ¢ pa3naTOYHBIM MaTEpUAIOM.

yUYCHHUE 00 | Cnymanue 0ObSICHEHUHN YIUTEISI.

SBOJTIOIHH. CeMuHapcKoe 3aHSTHE.

10. Pesynbratsl | PaboTta ¢ pa3naToYHBIM MaTEpUaIOM.

sBomonun U ee | Caymanue oObSICHEHUN YIUTEIS.

OCHOBHBIE CeMuHapckoe 3aHATHE.

3aKOHOMEPHOCTH.

11. OcHoBuble | PaboTa ¢ pa3garouyHbIM MaTepuaIoM.

HampaBJICHUS Caymanue oObsSCHEHUN YUUTEIS.
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HBOJIIOLIUH. CemuHapcKoe 3aHATHE.
12.  Ocob6ennoctu | Cnymianue oObSCHEHUH yuuTeNsl.
HOIYJISIIIUOHHO- Pabota ¢ mpoOIeMHBIMU CUTYaLIUAMH.

BHUJIOBOTO  YPOBHS
)Ku3HU. Becemuphas
CTpaTerust OXpaHbl
MIPUPOIHBIX BUJIOB.

Pazbop mpennoxxeHuit
HPUPOTHBIX BUJIOB.

0  OXpaHe

13. O0o061IEHnE U

IToBTOpEHME IPOMACHHOIO MaTepHUaa.

CUCTEeMaTH3alUs PaGora B mapax.
3HAHUH. CamocTtosTenpHas paborta o
KapTOYKaM.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.
14. O606menue u | [loBTOpeHHe NpoOAEHHOTO MaTepHaa.
cucTeMaTu3aus Pabota B mapax.
3HAHUM 10 KypCy CamocTosTenbHas paboTta 1o
ouonornu B 10 | KapTOUKaMm.

KJ1acce.

[ToaroroBka K KOHTPOJIBHOU padoTe..

15. Urorosas | Pemenue 3aannii KOHTPOJbHON PabOTHI.
KOHTpPOJIbHAs
pabora.
16. Ananus | PaGota Han ommOkamu.
KOHTPOJIbHOM Pa306op 3amanuii KOHTPOJIBLHON PAOOTHI.
paboTHI.
11 KJIACC (34 YHACA)
Hazeanue Tema ypoxa Ocnoenble 6uonl oesmenvnocmu | Hcnonvzoe
pazoena ooyuarowuxcsa anue
0bopyoosa
HuUA
uenmpa
«Touka
Pocmay
Opeanusmenn | 1. Oprauusmennslii | Ciyianue oObsICHEHUH yuuTens.
olit  yposens | ypoBeHb Xku3HU U | CamocrosiTelbHas paboTa ¢ y4eOHUKOM.
arcuznu (17 u). | ero poJIb B
IPHUPOJIE.
2. Opranusm Kak Pa6 DIEKTPOHHBI
S OCHCTEMA. Ca 0Ta ¢ Pas/IaTOHBIM MaTEPHAIOM. ¢ TAGUIIE 1
JTylmiaHue oObSICHEHUN YUUTEs.
Tpoueccht CamocTtosTenpHas pabd 0 TIAKATHL.
paboTa ¢ yueOHHKOM.
KHU3ZHECATCILHOCT
Y MHOTOKJIETOYHBIX
OpPTaHU3MOB.
3.  PasmHuoxenue | Ciymanue oObsICHEHUH yauTes.
OpraHU3MOB. CamocrosiTenpHast paboTa ¢ yueOHUKOM.
OmnonorBopenue u | OT60p W CcpaBHEHHWE MaTepuana 1o
€ro 3HaueHHUE. HECKOJIbKUM UCTOYHHKAM.
4, PasButne | Cnymanne oObICHEHUN YIUTES. DIEKTPOHHBI
opraHusma ot | CamocTrosiTenbHas paboTa ¢ yueOHUKOM. | € TaOJHIIBI U
3apOKICHUS 10 | Pabota ¢ kapToukamu. TUTAKATHI.
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CMEpTH Pabora ¢ npe3enTanueii.
(oHTOTCHE3). [IpocmoTp BuacopparMeHToB.

5. U3 wucropum | Ciymanue oObsICHEHUN YIUTENS.
pa3BUTHS Pabora B mapax.

TeHETHUKH. PaGora B rpymnmax.

Pemenne reHeTHYeCcKUX 3ajJa4.

6. H3MeHYHMBOCTH DIJIEKTPOHHBI
Pabota ¢ pa3garouHbIM MaTepHaIoM.
IIPU3HAKOB C . € TabIuIBl U
JyIIaHue OObSICHEHUN YUUTEIS.
OpraHMsMa M e | ~ IUIaKAaTB.
aMoCTOATeNbHas paboTa ¢ yUeOHUKOM.
THUIIBL. PaGora C
Pabota ¢ 10moHUTENFHBIM MaTEPUATIOM.
repOapHbIM
MaTepHaJIoM
7. T'enernueckue | Ciymanue oObsICHEHUH yUUTEIIs. OJEeKTPOHHBI
3aKoHOMEepHOCTH, | CamocTosiTelIbHAs paboTa C y4eOHUKOM. | € TaOJUIbl U
OTKpBIThIE I'. | PaboTa ¢ kapToukamu. IUIAKaTB.
Mennenem. Pabota B mapax.
PaGora B rpynmnax.
Penienue reneTnyeckux 3aaa.
8.  Jurubpunnoe | Cinymanue oObsICHEHUH yauTes.
CKpEeUIBaHHUE. Pemrenune mocraBneHHbBIX 3a1a4.
PaGora ¢ yueOHUKOM.
Pabota B mapax.
PaGora B rpynmnax.
Penienne reHeTnyeckux 3aaad.
9. Pemenne | Ciymanue oObsICHEHUH yauTes.
TCHETHYECKUX Penrenne reHeTHYeCKHX 3a/1a4.
3ajau. Pabora B mapax.
Pabota y nocku.
10. JIaGoparopHas | PaGora B mapax.
pabdora  Ne 1. | BemmonHenne 3agaHuil 1O  PELICHHUIO
«Pemenne TeHETHYECKUX 3a]1a4.
AKCIEPUMEHTATBH
BIX  337a4 10
TCHETUKE.
11. Teneruyeckue DIEKTPOHHBI
Pabota ¢ pa3gaTouyHbIM MaTepHaIoM. P
OCHOBBI CEJIEKIHH. |~ . € Tabnuibl U
JyIIaHue 0ObICHEHUN YUUTEIS.
Bxnag H. H. MJ1aKaThl.
CamocTosiTenbHas paboTa ¢ yUeOHUKOM.
Basunosa B
pa3BuTHE
CEJIEKITUH.
12. T'enetuka nona | Pabota B mapax. DIIEKTPOHHBI
U HacienoBaHue, | PaboTa B rpymnmax. € TabmuIBl U
CIICTITICHHOE C Pemrenne reHeTmueckux 3amad. TUTaKaThI.
I0JIOM.
13. Pabora c npe3eHTauei. DJEeKTPOHHBI
HacneacrBennbie Pabota ¢ yueOHHKOM. € Tabnuubl U
Oone3Hu yenoseka. | Pazbop TEHETUYECKUX OoJie3Hel | TUIaKaThl.
YeJI0BEKA.
IIpocmoTp BuaeopparMeHToB.
OO0cyxeHre OJIYYCHHBIX 3HAHUMH.
14. MenunuHckas DIEKTPOHHBI

Pabota ¢ pa3gaTouHbIM MaTepHaIOM.
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reHeTHKa u | Cnymanue oObsACHEHUH YUUTENs. € TaOnuubl U

JOCTHKEHUS CamocrosrenbHas paboTa ¢ yaeOHUKOM. | IJIaKaThl.

OMOTEXHOJIOTHH.

15. TsopuectBo B | PaboTa ¢ pa3garouyHbIM MaTepHaIOM.

KU3HU uenoBeka U | CiymaHue oObsACHEHUH yUUTesl.

o01ecTBa. CeMuHapcKoe 3aHsTHE.

CocraBieHue npoexTa.
[ToaroroBka Kk KOHTPOJIBHOM padoTe.

16. KonrponbHas | Pemenue 3ananuii KOHTPOIBHON pabOTHI.

pabora Ne 1.

17. HapctBo | Cirymanue o0ObsICHCHHI yUUTEIS.

Bupychsl. Pabota ¢ 10moIHUTETFHBIM MaTEPUATIOM.

Bupychsle CocraBieHue Kiacrepa.

3a00JIeBaHUSI. Pazbop BUPYCHBIX 3200JICBaHUIA.

Ananus DNEeKTPOHHBIE TAaOIMIIBI U TUIAKATHI.

KOHTPOJIbHOM Pabota ¢ BuneodparmenTamu.

paboTHI.
Knemounwiii 1. Knerounsiit | Ciymanue oObsICHEHUH yuuTEsl. ONEKTPOHHBI
YpOoBeHb YPOBEHb CamocrosrenbHas paboTa ¢ yueOHUKOM. | € TaOJuLbl U
srcusnu (7 w). | opraHuzanuu OTbop u cpaBHEHHWE Marepuaiga 1O | TUTAKATHI.

KHUBOW MaTepUu U | HECKOJIBKUM MUCTOYHHKAM.

ero poJb B

MIPUPOJE.

2. Kmerxka u ee | Pabora B mapax. Mukpockon

CTPOCHHE. Pa6ora B rpymnmnax. U (pPOBOH,

Opranounsl  kak | CocraBieHHe OMOPHON TaOIHIIBI. MHUKponpena

CTPYKTYpHBIE Caymanue oObsCHEHUN YUUTENS. patsl

KOMITOHEHTBI [IpoBepka 3HaHM.

IIUTOTLIA3MBI.

3. Knetounsii | Ciymanue oObsICHEHUH yauTessl. ONEeKTPOHHBI

UK. Henenue | PaboTa ¢ MOy TbHBIMU TaOIUIIAMU. € TabIuIBl U

KJIETKH — MUTO3 U | Pabota c OMOJIOrMYECKUM | IJIAKATHI.

MEN03.

KOHCTPYKTOPOM.

4. Crpyktypa H

Crnymanue oObsICHEHUI yUUTeNs.

byHKIMN CamocrosrenbHas paboTa ¢ yaeOHUKOM.
XPOMOCOM. Pabora ¢ kapToukamu.
S. Hcropus

PasBUTHUA HAYKH O
KIICTKCE.

Pabota ¢ pa3gaToYHBIM MaTEpPHAIOM.
Crnymanue oObsICHEHUN yUUTENs.
CamocTosTenbHas paboTa ¢ yUeOHUKOM.

6. Tapmonms wu
1enecoo0pa3HoCTh
B JKMBOU IIPUPOJIE.

Pabota ¢ pa3garouHbIM MaTepHaIoM.
Caymanue oObsCHEHUN YUUTEINS.
CamocTosTenbHas paboTa ¢ y4eOHUKOM.
CemuHapckoe 3aHsTHE.

[ToaroroBka K OMOJIOTHYECKOMY
TECTHUPOBAHUIO.
7. buonornueckoe | Pemrenne  3amaHuii  OMOJIOTMYECKOTO
TECTUPOBAHUE TIO | TECTUPOBAHUS.
riaaBse 2.
Mfmeky aspn | 1. MonexynapHerit Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
blil  YpOGeHb | yPOBEHb  JKU3HU:

arcusnu (10 u).

3HA4YCHHUEC U POJIb B

Crnynranve oObsICHEHUN yUUTETIS.
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HIPUPOJE. CamocrosrenbHas paboTa ¢ y4eOHUKOM.
Pabora B rpymmax.
OO6cy>xeHne BOIPOCOB.
2. OcHoBHBIE Pa6 DIIEKTPOHHBI
aboTa ¢ pa3/1aTOuYHbIM MaTEPHATIOM.
XUMHITCCKHIC . | Cnymanue oObsICHEHUI yauTess. ¢ Tabnuue! 1
COCIUMHCHUA XKHUBOU | CaviocTosTenbHas paGota ¢ yueGHuKoM, | | aKaThl
MATCPHHL. Pabota B rpynmax.
Crpykrypa u
byHKIAH
HYKJICMHOBBIX
KHCJIOT.
3. [Iponeccrl | Cnymanue 0ObSICHEHUH YIUTEINS. DIJIEKTPOHHBI
cHHTe3a B JKUBBIX | CamMocTOsTeNbHAS paboTa ¢ yYEOHUKOM. | € TaOIUIbl U
KJIETKaX. OTbop W cpaBHeHHE MaTepuana IO | TUIAKaTHI.
HECKOJBKUM HCTOYHHKAM.
3anonHeHne ONOPHOM TaOIUIIbI.
4. [Ipoueccel | PaboTa ¢ pazgaTouyHbIM MaTEpUaIOM. DNEKTPOHHBI
ounocuHresa Oenka. | Penrenue 3agayd. e Talbiunel u
Crnymanue oObsICHEHUN YUUTEs. IUTaKaThl.
Pa6ora c OuonorunueckuM | buonmornueck
KOHCTPYKTOPOM. 15051
KOHCTPYKTOP
5. Monekynspusie | PaboTa ¢ pa3gaTouHbIM MaTEpHAIOM.
IPOLIECCHI Pemenue 3anau.
pacIHierieHusl. Crnymanvie 00bSICHEHUN YIUTEIS.
Pabora B mapax.
6. Xumnyeckoe | Ciaymanue oObSICHEHUN YUUTEs. ONEeKTPOHHBI
3arps3HEHue CamocrosrenbHas paboTa ¢ yueOHUKOM. | € TaOJIUIbl U
OKpY>KaroIIeu OTbop W cpaBHEHHWE MarTepuaiga TO | TUTAKATHI.
cpenabl KaK | HECKOJbKHM HCTOUYHHKAM.
rodanpHas CemuHapcKoe 3aHsTHE.
9KOJIOTHYeCcKas Pa3bop mnpemnoxenuii mo Oopwrde cC
npobneMa. Bpewms | sKoIorud4ecKuMu mpooIeMamu.
JKOJIOTUYECKOU
KYJIBTYPBHI.
7. 3akmouenue: | Ciaymanue 0ObICHEHUN YIUTENS.
CTPYKTypHBIE CamocTosTenbHast paboTa ¢ y4eOHUKOM.
YPOBHHU OTbéop W cpaBHEHHWE MaTepuana IIo
OpTaHU3aIH HECKOJIbKAM MCTOYHUKAM.
JKUBOU MaTepuHu.
8. O6o6menue | PaboTa ¢ pa3naroyHbIM MaTeprUaIoM.
3HaHUN 10 Kypcy | Pemenue 3anauy.
OuoI0rNu 11 | 3akperuieHue 3HaHUN IO TEME.
KJ1acca. [ToaroToBKa K KOHTPOJIBHOH padoTe.
9. Hrorosas | Pemenue 3a1anuii KOHTPOJIBHON pabOTHI.
KOHTPOJIbHAS
pabora.
10. Ananu3 | McripaBieHue ommooK.
KOHTPOJIbHON Pa36op 3amaHuii KOHTPOJILHOU PAOOTHI.
paloTHI. Caymanue 0ObSICHeHUN yIUTEII.
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