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IosicHuTeNLHAA 3aNINCKA

JlanHasi mporpaMMa 1O OHMOJIOTMM OCHOBHOTO 0OOIIero oOpa3oBaHus pa3paboTaHa B
COOTBETCTBUM ¢  TpeOoBaHusiMu  oOHOBIEHHOro  denepasbHOr0  rocyaapCTBEHHOTO
00pa30BaTeNbHOTO CTaHIapTa OCHOBHOTO obmiero obpazoanus (PI'OC OOO) u ¢ yuérom
[TpumepHOIt OCHOBHOM 00pa30BaTeILHOM TPOrpaMMbl OCHOBHOTO o01iero oopazoanust (IIOOIT
000). Ilporpamma HampaBieHa Ha (HOpPMHpPOBAHHE ECTECTBEHHO-HAYYHOW T'PaMOTHOCTH
yyaluxcs ¥ OpraHU3alUi0 M3ydyeHUs OMOJIOTHM Ha JEATEeIbHOCTHOM OcHOBe . B mporpamme
YUNTBHIBAIOTCS BO3MOXKHOCTM Tmpeamera B peanusanuu  Tpebosanuit PI'OC OO0 «k
IUTAHUPYEMBIM, JIMYHOCTHBIM U METaNpEeAMETHBIM pe3ylibTaTaM 00y4YeHHUs, a TAK)Ke peann3arus
MEXIPEAMETHBIX CBSI3€H €CTECTBEHHO-HAYYHBIX YUEOHBIX NPEAMETOB Ha YPOBHE OCHOBHOI'O
obmiero o6pasoBanust . IIporpamMma BKIIIOYAeT paclpeneieHre CcoAepkKaHus Y4eOHOTo
MarepHajia Mo KjaccaM M MPUMEpPHBIA 00bEM y4eOHBIX YacoB JJIS M3YYEHHUsS pa3lesioB U TEM
Kypca, a TaKKe PeKOMEHIYEeMYIO MOCIe0BaTeIbHOCTh U3YYeHHs] TeM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPKAHMS C YIETOM BO3PACTHBIX OCOOEHHOCTEH 00yJaroImuXcs .

Ha 06a3e mentrpa «Touka pocta» oOecreunBaeTcs peanu3anus 00pa30BaTEIbHbBIX
[IPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKON HaIlpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHU 3aKOHOAATENbCTBA B cdepe oOpa3oBaHUS U C Y4ETOM
pexomenaanuii denepaiabHOrO oreparopa ydyedbHoro npeamera «buonorus». O6pazoBaTenbHast
nporpaMmMa IO3BOJISIET HHTETPUPOBATh peau3yeMble MOAXOAbI, CTPYKTYPY U COAEpKaHUE MPU
opranuzaiuu oOyuenust xumuu B 10-11 kmaccax, BEICTpOeHHOM Ha 0ase JI'o00ro M3 JOCTYITHBIX
yueOHO-MeTonuyeckux KomruiekcoB  (YMK). MHcnonb3oBanue oOopynoBanusi «Touka
Pocta» npu peanuzauuu gansoi OIl no3BossieT co3aaTh YCIOBUS:

. JUISL paCIIMPEHUS CO/ICPIKAHUS IIKOJIBLHOTO OHOJIOTHYECKOT0 00pa30BaHHUS;

. JUIS TIOBBIIICHUS! TIO3HABATENFHOW AaKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-
Hay4HOI obnacTu;

. JUISL  pa3BUTHS JIMYHOCTH peOEHKa B Imporecce OO0ydyeHUs OHOJIOTHH, €ro

criocoOHOCTeH, (OopMUPOBaHMS M  YAOBJIETBOPEHHS COLMAIbHO 3HAYMMBIX HHTEPECOB U
MOTPEeOHOCTEH;

. Ui paboThl C OJAapEHHBIMU NIKOJbHMKAMHU, OPraHM3alMM UX pa3BUTHS B
Pa3IUYHBIX 00JaCTsIX 00pa30BaTENIbHOM, TBOPUECKON AESITEIbHOCTH.

OO0wmas xapakTepucTuKa y4eOHOro npeamera «buosorus»

VYuebnsiii npeamer «buonorus» pasBuUBaeT MPEACTABICHUS O MMO3HABAEMOCTH >KHBOM
OpUPOBI U METOAax €€ MO3HaHUs, OH MO3BOJSAET chOPMUPOBATH CHUCTEMY HAy4YHBIX 3HAHUN O
KHUBBIX CHCTEMaX, YMEHHUS HX IOJIy4aTh, IPUCBANBATD M IPUMEHSTH B KH3HEHHBIX CHUTYaIHX .
buonorundeckas moaroropka odecrneuynBaeT MOHUMaHHE OOYYarOIMMUCS HAyYHbBIX HPUHIMIIOB
YeJIOBEUECKON JIEATENBHOCTH B TPUPOJE, 3aKJIAIbIBAET OCHOBBI JKOJIOTHYECKOH KYIBTYPHI,
3JI0pOBOTO 00pa3a KU3HU .

Ilenamu uzyyenus 6uonozuu Ha ypoBHE OCHOBHOTO OOIIETO 0Opa30BAHMUS SBIISIFOTCS:

* (opMHUpOBaHME CHCTEMBl 3HAaHMH O MpPHU3HAKaX M Mpoleccax KHU3HEACATEIbHOCTH
OHMOJIOTMYECKUX CHCTEM Pa3HOTO YPOBHS OpTaHU3aIlNH;

* (hopMupoBaHHE CHCTEMbl 3HAHHH 00 OCOOEHHOCTSX CTPOEHUS, KHU3HEACSATEIHLHOCTH
OpraHu3Ma YeJIOBEeKa, YCIOBHIX COXPAaHEHHUS €T0 37I0POBBS;

* (opMupoBaHHEe YMEHUN NPUMEHATH METOAbI OMOJOTHMYECKOW HAyKH I M3yYeHHS
OHMOJIOTMYECKUX CHCTEM, B TOM YHCIIC U OpraHu3Ma 4eJIOBEKa;

* (hopMupoBaHHE YMEHHUI HCIOIB30BATh MHPOPMAIIUIO O COBPEMEHHBIX JTOCTH)KEHUSIX B
obnmactu Ouosoruu [Uisi OOBSICHEHHMSI TMPOLECCOB W SBJIEHUN IKMBOW MNPUPOABI U
KHU3HEIEATEIIbHOCTH COOCTBEHHOI'O OpraHu3Ma,



* (bopmupoBaHuEe yMEHUU OOBSICHATH POJIb OMOJIOTHMH B TMPAKTUUYECKOW IESITEIbHOCTH
Jro/ied, 3HaYeHne OMOJOrMYecKOro pa3zHo- oOpasus Uil coxpaHeHus Omochepbl, MOCIeCTBUS
JESITEIbHOCTH YeJIOBEKa B MIPUPOJIE;

* (opMupoBaHHE OHKOJOTHUECKOW KYJIbTYpPHl B MLEISIX COXpPAaHEHHUS COOCTBEHHOTO
3JI0POBBSL U OXPAHbI OKPYKAIOUIEH CPEIbI .

Hocmusicenue yeneii odecneuusaenmcs peuienuem ciedyrouux 3a0ay.

* npuoOpeTeHHEe 3HAHUKH OO0yJaroIIMMHCS O 3JKUBOH TPHUPOAE, 3aKOHOMEPHOCTAX
CTPOCHUS, KU3HEICATEILHOCTH M CPEelooOpa3ylomell pold OpraHu3MOB; YEJOBEKE Kak
OMOCOIMAILHOM CYILECTBE; O pOJiM OHOJIOTMYECKON HAayKd B MPAKTHYECKOW eATeIbHOCTH
JIIOJICH

* OBJIQJICHHE YMEHHUSIMU MPOBOAMUTH MCCIEAOBAHUS C HCIIOJIb30BAHUEM OMOJIOTHYECKOTO
000pyI0BaHuUs M HAOMIOACHHUS 32 COCTOSIHUEM COOCTBEHHOTO OpPraHU3Ma;

* OcBOoeHHE MNpUEMOB paboOThl ¢ Ouosiornyeckor uHQOpMalKed, B TOM YHUCIE O
COBPEMEHHBIX JIOCTHKECHHUSAX B 00JaCTH OMOSIOTHH, €€ aHAJIN3 U KPUTUYECKOE OI[CHUBAHUE;

* BOCIHTAaHHE OWOJIOTUYECKH W SKOJOTHYECKH TPAMOTHOM JIMYHOCTH, TOTOBOM K
COXpPaHEHHIO COOCTBEHHOTO 3/I0POBBSI I OXPAaHbI OKPY)KAIOIIEH CPEIbI.

Mecto yuyeOHoro npeamera «buoJiorus» B yaeOHOM IIaHe
B cucreme oOmero oOpa3oBanus «buonorusi» mnpu3zHaHa 00S3aTENBHBIM YYeOHBIM
IpeJMETOM, KOTOPBI BXOAWUT B COCTaB IHpeaMeTHoW obOnactn «EcTrecTBeHHO-HaydHBIE
IpeaMeThl». YUeOHbIM IUIAHOM Ha e€ M3ydeHHe OTBeAeHO 68 yueOHbIX yacoB — mo 1 4 B
genemro B 10-11kiraccax COOTBETCTBEHHO.

Conep:xanue o0pa3oBaHus M0 rogaM 00y4eHUs
(mpakTuyeckas dYacThb Y4YEOHOro COACp)KaHUA TMpeAMETa YCUJICHa MaTepuaibHO-
TEXHUYECKON 0a3oi HCHTpa «Touka POCTa», HCIOJIB3YEMOI'0 JI1 peain3aluu O6p8.30BaTCJ'II>HBIX
porpaMM B paMKax MPeroaBaHusi ONOJIIOTHH).

10 KJIACC 2022-2023 YYEFHBIH IO/
Beeoenue ¢ kypc oowent ouonozuu (4 u).

buonoruss — nayka o xu3Hu. Conepxkanue kypca. ITonarue Ouocucremsl. CBOICTBa KU3HU:
€IMHCTBO XHMMHYECKOTO COCTaBa, OOMEH BEIIECTB M OSHEPrHH, CaMOBOCIIPOU3BEJIECHHE,
CHOCOOHOCTh K POCTY U PAa3BUTHIO, pa3Apa)kuMOCTh, JAUCKPETHOCTh. CrenupuuHOCTh
B3aMMOOTHOUIEHUI OPraHU3MOB CO CPENIOH.

[ToHsiTHE CTPYKTYpHI U €€ opraHu3anuu. [[oHsATHE CTPYKTYpHBIX YPOBHEW OpraHW3aIly JKU3HU.
MHuoroo0pa3ue ypoBHEW OpraHu3allid XU3HU: MOJIEKYJISIPHBIN, KJIETOYHbIN, OpraHW3MEHHBIH,
HOMYJISIIIMOHHO-BUI0BOM, OMOr€0LeHOTUYECKU, ONOC(EpHBIil.

U3 wucropum Ouonoruu. JloctuxkeHuss coBpeMeHHOM Ouonoruu. HWHTponykmus U
akknumartuzanus. buorexnonorus. buonuka. B3auMocBsa3p HayKu U IPakTUKU. TpaauliiOHHbIE
MeTobl Onosorun. CoBpeMeHHbIE METOIbl: MOJIETMPOBAHHE, MOHUTOPHHT.

Bonpocsr mist oocyxaenust: 1. Uto Takoe kynbTypa? 2. OTpakeHUE B3aMMOACHUCTBUS
YeNoBeKa M MPUPOJB B Pa3IHUHBIX (hopMax KyIbTyphl. 3. Poib KUBOW MPHUPOIBI B Pa3BUTHU
KyneTypbl. 4. Ilepenaua IOCTHXKEHHUH KyIbTypbl HOBBIM IOKOJEHHSM U B TEpBOOBITHOM
o01iecTBe.

Buocgepusiii yposens scuznu (7 u).

[Tonsitue Ouocheprl. Crpykrypa Ouocdepnl. CpoiictBa Omnochepbl. OcoOEHHOCTH KHUBOTO
BenlecTBa. @DYHKIMM KUBOTO BEIECTBA: Tra3oBas, OJHEPreTUYecKas, KOHIIEHTpalOHHa,
JeCTPYKTUBHAsA, cpenoodpasyromias. Pois xuBoro BemecTsa B Ouocdepe.



PanHme rUMOTE3bI O TMPOMCXOXKACHUHM >KU3HU. buoreHes m abumorene3. CaMOmpoM3BOJIBHOE
3apOXKACHUC. T'unoresa MaHCIICPpMHHU. COBpeMeHHI:Ie THIIOTE3bl TMPOUCXOKIACHUSA KU3HU.
[Ipemopranu3Mbl WM KoalepBaThl. XHWMHYECKas W OWOJOTMYECKas OJBOJIONUSA.  DTarbl
BO3HUKHOBCHMUS KU3HU.

Ponp mpokxapuor B 3Bomronuu xku3HH Ha 3emue. [lonstue apomopdosa. I'ereporpodsr u
aBTOTpOdBI. Poib 3ykapuoT B 3BOIIONMH XU3HU. DOpMBI Ha3eMHOUW xu3HH. Hauamo ucropum
KHU3HHU.

buocepa kak Ouocucrema. IlpomyneHTH, KOHCYMEHTBI, peAyleHThl. buocdepa kax
skocuctema. [loHsATHE OMOJOTHYECKOro KpyroBopora. KpyroBopoT BemiecTB B MPHPO/IE.
[Tpumepsbl KpyroBOPOTOB BEIIECTB B TIPUPO/IE.

[Tonsatue o Hoochepe. Drtambl BO3ACHCTBUS uenoBeka Ha Ouochepy. CrocoObl BO3aecTBUS
yenmoBeka Ha Owochepy. YcmoBus coxpaHeHus Ouocdepbl. OcoOEHHOCTH U 3HAUCHUE
ouoctepHoro ypoBHs. UYenmoBek kak (aktop B Omochepe. Hayunas ocHOBa coxpaHeHUs
Oouocdepsl. 3a7a4u YCTOWYHBOTO PA3BUTHSI.

Cpenpl XM3HM OPraHu3MOB Ha 3emiie: BOAHAs, HAa36MHO-BO3/YIIHAs, [OYBEHHAs M
OpraHu3MeHHas. OKoJIoTHYecKue (akTopbl cpeapl: a0MOTHYECKHEe, OHOTHYECKHE U
AHTPONIOTEHHBIE. AHTPOIOTeHHbIE (PAKTOPBI: CO3HATEIbHBIC U CITy4alHBIE.
buozeoyenomuueckuii ypoeens ncusnu (8 u).

BI'll kak yacte Omocdepbl. OCOOCHHOCTH OHMOTEOIEHOTHYECKOTO YPOBHS JKM3HH. 3HAUYCHUE
OuoreoneHoTuyeckoro yposHs xku3Hu. CpoiictBa BI'Ll. Yuenue o BI'Ll. Yuenue 06 3xocucreme.
Tpoduyeckas ctpykrypa Ouoreonenosa. Cetu nuranus. [lepBudHas ¥ BTOpUYHAS MPOAYKIIHUA.
[IpoctpanctBennbie cBsizu B BI'Ll. Ilonstue sipycHocTH u emkoctd Ouoroma. I[lonstue
3KOJIOTUYECKOW HUIIU.

Tunsl cBszeil u 3aBUcUMOCTEl B OuoreoreHosze. B3anMHO mpucmocoOMTENnbHBIE CBOICTBA —
koanantauus. [TonsitTue Mmumukpuu. B3anMuele agantanuu B OuoreoneHose. KosBomonuonHsle
CBsI3U B OmoreorieHo3e. MHOTOOOpasue cBsi3eil B OMOTeo1eHO3E.

[Tonsite ycroitumBocTH Ouoreoreno3a. CBoicTBa, omnpeaenstonme ycroiunBocts bBI'LI:
OoraTcTBO BUAOBOTO cOCTaBa U (YHKIMOHAJIBHOE pa3HOOOpasue, KU3HEHHOE IMPOCTPAHCTBO,
cpenooOpasyrolue CBOMCTBAa BUJIOB, aHTPOIIOT€HHOE BO3/IEHCTBUE.

[Tonstue cmensl OuoreoneHo3a. Tumbl cmen BI'Ll. IlepBuuHble W BTOpUYHBIE CYKIECCHU.
Cytounsie u ce3onHble u3MeHeHHs bBI'Tl. MuoroobOpasue Boaubix BI'L[. Tumbel BOTHBIX
sKocucTeM. MHOroo6pasue OMOreoeHo30B CYIIH.

AnTponorenHoe BnusHMe. IlyTm coxpaHeHust OuoreoneHo3oB. Hawamo ocBoeHus
IpUPOABl JIIoAbMHU. Hadano KyiapTypHOro OCBOeHHMs npupozsl. Hauano HaydyHOro ocBOEHUS
npuponsl. [IpoMbinuieHHoe ocBoeHue npupoasl. Oco3HaHue poau uenoBeka B npupoze. bI'T]
KaK MCTOYHUK OJaromnoiay4us Jitoiei. DKOJIOrHuecKUe 3aKOHbI IPUPOOIOIb30BAHMUS.
Ilonynayuonno-6uooesoii yposens rncusznu (16).

[TonstTue  Bupma. Kpurtepun  Buga:  Mopdosormdeckuii,  (HU3HOIOro-OMOXUMHUYECKHI,
reorpapuuecKuii, IKOJIOTUUECKUN M PenpoayKTUBHBIA. COBpEMEHHOE MpPEJCTaBICHUE O BUJE.
buonornueckast KoHUENIUs BUAA.

[Momynsius kak ¢opma cymectBoBanus Buja. [lomymsnus kak komnoneHT BI'LL. IMomynsius
KaK reHeTudecKkas cucrema. Tunsl nonymsanuid. [lomynsaiuonHsie 0CHOBBI 3BoOIUH. [loHsATHE
MHUKPOABOJIONHH. J[BHXKYIINE CHIIBI U (PaKTOPHI BOIOLINU.

[Tonsitue BumooOpazoBanusi. buopasHooOpasme. CrmocoObl oOpa3zoBaHus BUIOB. [IpuduHBI

BbIMUpaHus. [lONBITKM cHcTeMaTH3aluu Ouoiorndyeckux BuaoB. CoOBpeMeHHas cHCTeMa
opranu3zMoB. CoxpaHeHue OnopazHoobdpaszusi.



[Ipoucxoxaenue yenoeka. Otpsia npumatbl. CemeiicTBo ['omunuapl. Hampasnenus 3BoMOLHH
cemeiictBa ['omuana. CtaHoBIeHHE 4YeloBeka Kak Buaa. OOIIas 3aKOHOMEPHOCTH JBOJIOIUU
YyeJIOBEKa.

[TomynsiMOHHBIE OCHOBBI aHTPOIIOTeHEe3a. Y HUKaJIbHass OCOOCHHOCTh BUa YenoBeK pasyMHBIN.
[Tonsitue pac. Packl uenoBeka: HErpoujHasi, MOHIOJIOWJHAs, €BPOINEOUJHAs. [ HIOTE3bl O
MIPOUCXO0XKICHUH YEJIOBEKa COBPEMEHHOT'O BUIA.

[Tonsitue Owmosiormueckoit 3Bomonuu. IloHsTHe KpearmmoHusme u TpaHchopmuszme. Teopus
Yapnza [apBuna o0 »sBomonun. DopMbl HW3MEHYMBOCTH OPTaHW3MOB: ONpEACIeHHAs U
HeonpeneneHHas. [[oHATHE UCKYCCTBEHHOT'O 0TOOpa M €CTECTBEHHOTO 0TOOpA.

®opMHUPOBAHUE CUHTETUYECKON Teopuu 3BOJtOLUU. COBpEMEHHAs] TEOPHUSl HBOJIIOLUU KUBOTO
MUpa. OJEMEHTApHBbIC EJAWHMIIBI, JJICMEHTAPHBIA MaTepuan W JJEeMEHTapHble (AKTOPHI
SBOMIONMU. JIBMXKyIMEe Cuiibl 3BOJIONUU. OCHOBHBIE TOJOXKEHHUS CHUHTETUYECKON Teopuu
SBOJIIOIHM.

Pesynbratel sBomroruu. BumooOpazoBanme. EcTecTBeHHast cucTtemMa >KHMBBIX OPraHU3MOB.
DyKapuoThl U mpokapuoThl. [IpucnocobnenHocts U agantanus. OCHOBHBIE 3aKOHOMEPHOCTH
SBOJIFOLIMH.

buonornueckuii mporpecc. Apomopdo3, umawoamantanus, odmas aereHepanus. OCHOBHBIC
HaIpaBJICHUS YBOJIIOIUH.

Crennduka NomyJISIIHOHHO-BHIOBOTO YPOBHS JKU3HH, €T0 CTPYKTYpa M OpTaHU3aIMs. SHAYCHUE
MONYJISILIUOHHO-BUIOBOTO YpOBHsI. DYHKIMOHAIBHAS POJIb MOMYJSIUNA B MPUPOJE. 3HAYCHUE
JTUKAX BUJOB PAacTEHWH. 3HAYCHWE JUKHX BHJIOB XUBOTHBIX. | €HO(POHI M NPHUUHBI THOEIN
BUJIOB.

[ToBTOpEHKE MPOHICHHOTO MaTepHalia 1o IEPBOM ¥ BTOpo# riiaBam. OO00IICHHE U 3aKpeIlJICHUE
3HAHHWH C ITOMOIIBIO0 OMOJIOTHYECKOTO TECTUPOBAHUS.

IToBTOpEeHUe MpOWIEHHOr0 Marepuana o TpeTbel u yerBepToi rimaBam. OOoOLIeHHE U
3aKpEIUIEHUE 3HAHUH C IOMOILBI0 OMOJIOTNYECKOTO TECTUPOBAHUS.

11 KJ/TACC 2023-2024 YYEBHBIH I'OJ]
Opzanuszmennstii ypoeens xcusnu (17 u).
Oco0OeHHOCTH OPraHU3MEHHOTO YPOBHS OpraHW3alUd >KU3HU. 3HAYEHHE OPraHu3MEHHOIO
ypoBHS B mpupoje. OpraHusM — OCHOBHasl AMCKpPETHas »XUBas €JUHHIA. DBOJIIOLHOHHOE
y4€HHUE OPTraHU3MEHHOIO YPOBHS B IPUPO/IE.
[Tonsitue 06 opranusmax. CoiicTBa opranusma. Opranusm kak 6uocucrema. Buael perynsnuu
OpraHM3Ma: CaMOpEryJjslus, TIyMOpajbHas pETyJALMs, HEPBHAas W HEPBHO-TyMOpPAJIbHas
perynsanus. MHOTOKIETOUYHble OpraHu3Mbl. OOMEH BeIIECTB U IPEBpAllleHUs HSHEpruu B
opranusme. CUCTEMBI )KM3HEAEATEIBHOCTH )KUBOTHOTO OPraHU3Ma.
PasmHuoxenue: monoBoe u Oecrionoe. Buapl 6ecrionoro pazmHoxkenus. OCOOEHHOCTH MOJIOBOTO
pa3mHO)keHnd. Ilom w monoBele mnpusHaku opraHuzma. OrmiogoTrBopeHue.  Buasl
omonoTBopeHus. VckyccTBeHHOE oOmIofoTBOpeHue. [[BoifHOe OmiIo0TBOpEHUE IBETKOBBIX
pacTeHuil.
[TousiTue 006  oHTOreHese.  OMOpHOHAJIbHBIA  (3apOABILIEBBIA)  MEPUOA  Pa3BUTHUS
MHOTOKJIETOYHOTO OpraHusmMa — smOpuorenes. [1ocTaMOpHOHANBHBIN, WM OCIIE3apPOIbIIIEBbIH,
nepuon. Craguu B3pOCIoro opraHu3Ma.
3apoxnenue reHetuku. Pabotel ['peropa Mennens. XpoMocoMHast TeOpUsl HACIEACTBEHHOCTH.
OcnoBusle nosnoxennss XTH. OtHomenus renotuna u gpenoruna. [lousarue o reHome.



[TonssTue 06  w3MmeHumBocTU.  HacnencTtBeHHas — M3MEHUMBOCTB:  MoOJAU(UKAIIMOHHAS
(peroTunMUeckas), TeHOTUNUYECKas, KOMOWHATHBAas, MYyTallOHHas. MyTareHe3, MyTareH,
MyTaHT. MyTaluu: eCTeCTBEHHbIE U UCKYCCTBEHHBIC. THIBI MyTaIluii: XpPOMOCOMHBIE U T€HHBIE.
3aK0H «rOMOJIOTMUECKHUX PSIOB HACIEICTBEHHON N3MEHYHUBOCTHY.

Mertonst pabotsl . Menaens. Yuctbie muauu. MOHOTHOpUIHOE, IUTUOPUTHOE U TPUTUOPUIHOE
ckpemuBanue. [lonstue amieneil. 'oMo3UroTHble U TeTEpPO3UTrOTHHIE ayjienu. JlOMUHAHTHBIE U
peueccuBHble Tpu3Haku. [lepBblil U BTOpoi 3akoH Menaens. ['unore3a 4ucToThl raMer.

Onepiter I'. Menaens. MoHorn6puaHoe u AuruOpuaHoe ckpenuBanue. Pexkomounamu. Tperuid
3akoH Menzens. AHanuzupytolee ckpemuBanue. OTKIOHEHHME OT CTaTUCTUYECKUX
3akoHOMepHOcTed. CliemieHHOe HaclleI0BaHue reHOB. [ 'eHeThuueckne KapThl OpraHu3MOB.
3akperuieHle U cUCTeMaTH3allus 3HaHUW 10 NepBOMY, BTOPOMY U TPETheMy 3akoHaMm MeHjens
3a CUET PEIICHMs TeHETUYECKHX 3a/1a4. THUIbl B3auMOJACHCTBUS T€HOB.

[Tonsitre ceneknuu. 3ama4un cenekiud. OCHOBHBIE METOMBI CENEKIUU: UCKYCCTBEHHBIH OTOOP
(Oecco3HaTenpHBII M METOAWYECKHUil), TuOpuaAM3aIys (BHYTPUBHIIOBAS U MEXKBHJIOBAs).
Wubpuaunr u ayropuausr. ['eteposuc. Metoasl rubpuanzanui. MonekyaspHas ruOpuu3anus.
Myrarenes. Ilonumnonaus. IlepBuuHbie ¥ BTOPUYHBIE HEHTPHI MPOUCXOXKACHUS KYIbTYPHBIX
pacTeHuil.

[Tonsitue nmona. Mexanusm onpeneneHus noja. OoreHe3. AyTOCOMHBIE U TTOJIOBBIE XPOMOCOMBI;
MY>KCKHE U KEHCKHE XPOMOCOMBI. ['oMoramMeTHoe U reTeporameTHoe coueranue. HacrnenoBanue
NPU3HAKOB, CIEIUICHHOE C MMoJioM. ['oMoramMeTHblii W TeTeporaMeTHbli mon. ['emodpwmmus u
JaTbTOHU3M. POJIb ayTOCOMHBIX XpOMOCOM.

OcoOenHocT TeHETHKH 4enoBeka. OCHOBHOE HampaBlieHWE TEHETUKH uernoBeka. [loHsTue
kapuotuna. Myranuu. HacnenctBenusie Ooniesnu. MynbtudaxtopHsie 3aboneBanus. ['eHHbIe
0one3nu. XpomocomMHbie 601e3HU. MoHOCOMUS. MeTOIbI IeUeHHUS.

[Ipeamer u 3a7auM MEAMIMHCKOW Te€HETUKHU. BHMO3ITHUECKHMI KOAEKC. DTUYECKHE MNPUHIIMIIBI
MeAUIMHCKOW TeHeTuku. [lonsitue OumorexHonmoruu. ['enHas wuHxeHepus. CoBpeMEHHbIE
aCTMeKThl OMOTEXHOJIOTHYECKUX MCCIIEIOBAHUN. DTUUECKUE aCTIEKThl KIIOHUPOBAHMS.

I'ére Uorann Bonb¢ranr. KusHeHHbll 1ukin denoBeka. BrickasbiBanus QuiiocodoB: Dpux
®pommMm, Hukonait Anekcanaposuy bepases.

[TonsTre o BUpycax Kak opraHu3Max. SIBisieTcsl I BUPYC XKUBBIM opranusmom. Kakumu
CBOWCTBAMM JKHMBBIX OpPraHM3MOB 00janaloT BHUpYChl. CTpoeHHE U CBOWCTBA BHUPYCOB.
[IpoHukHOBeHHE BHpPYCcOB B KieTKU. lIpomcxoxneHue BupycoB. Bupychl kak Bo30yauTenu
3aboneBanuii. CITNJ{. OPBU, rpunm.

Knemounwtii yposens yncusznu (7 u).

Kinerka — mpencraBUTeNnb KJIETOYHOIO YPOBHS KM3HHM. 3HAUYEHHE KJIETOYHOTO YPOBHS KUBOU
MaTepuu. 3HaYeHHe KIETOYHOTO ypoBHs. OCHOBHasl eIUHUIIA KU3HU U dJEMEHTapHas ¢opma
JKU3HH.
OBoJIIOIMS NIepBUYHOM KieTku. JlanbHeiliee ycnokHeHue KieTku. OCHOBHBIE YacTU KIETKHU.
[ToBepxHOCTHBIN KOMIUIEKC KJIETKU. [[uTonnasma u ee cBoricTBa. OpraHonibl Kak CTPYKTYpPHbIE
KOMIIOHEHTBI ITATOIIIa3MBbI.
JKu3Hb KJIETKH. DTambl KJIETOYHOTO IUKIA: MEPBBIM U BTOPOU. JJTMTENBHOCTh KU3HU KIIETKH.
Jenenune kneTku. MUTO3 WM HENPSAMOE NEJICHUE KIETKU. brosornyeckoe 3Ha4Y€HHE MHUTO3a.
Meiio3 — penpoAayKTUBHOE jefieHue kieTku. CpaBHEHHME MUTO3a U Meno3a. buonormueckoe
3HaUYCHHE Meio3a.
[Tonsitre 0 xpomocomax. CTpykTypa XpoMocoM. HerncTtoHoBbIe ¥ TUCTOHOBBIE OENTKHU. Y POBHU
KOMIIAKTU3aluu XpoMaTuHa. QyHKIMU XpoMOocoM. ['enernueckuii koa. TpaHckpumnus.
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Hayka o knerke — muronorus. Ilonstue o kinerke. AHuUManbkyiad. I[lepBbie MOI0XKEHUS
KJIeTOYHOU Teopuu. PazButue yuenus o kierke. CoBpeMeHHasi KI€TO4YHas TEOpUsl.

[TonsiTre nenecooOpa3HoCTH U rapMoHuH. COOTHOLIIEHUE TAPMOHUHN JKUBOU KIIETKU U TAPMOHUU
Mupa. B3anMocBs3b U pa3HHIIA MEXTY MTOHATUSMU «TAPMOHUS» U «IIPUPOIOCOO0OPAZHOCTHY.

O06o01IeHre U crucTeMaTu3alus 3HaHUH| 110 TJIaBe 2.
Monekynapuotii yposens ncuznu (10 u).

Oco0eHHOCTH MOJIEKYJISPHOrO YpOBHA kuU3HM. [loaumepsl 1 MoHOMEpPBI. PUBNKO-XUMHUECKHUE
cBOiWicTBa MOJeKyl. buonornvyeckue ¢GyHkuuu MoJekyd. CTpPyKTypHBIE  3IIEMEHTHI
MOJIEKYJISIPHOTO YPOBHS U3HU. OCHOBHBIE NPOIIECCHI, 3HaUeHue 1 opranuzanus MYXK.
Heoprannueckue BemiecTsa: BOJA, MHUHEpaIbHBIE COJIM, JABYOKHMCh YIJIEpPOAA, KHUCIOTHI U
OocHOBaHMA. OpraHMYeCKUe BEILECTBA: YIJIEBOJbI, JUIHUAbI, OCJIKM M HYKJICHMHOBBIE KHCIOTHI.
Crpykrypa JJHK u PHK. Penmukanusa JJHK.

Cunte3 kak yacTb Metabonu3ma. [lonstue merabonusma. [lonsarue 6uocunres3a u GpoTocuHTE3A.
CgeroBas u TeMHoBas (a3bl porocunTesa. Porocutemsl. [{ukn KanpBuna.

[TonsitTue o OumocuHTe3e Oeska. DTanbl CUHTE3a Oelika: TpaHCKpUMNUMs, TpaHcasauus. [lonstue
antukonoHa. Akuenropsas yactb PHK. Tunet PHK: TPHK 1 uPHK. ITonstue nonucomst.
[TonsstTue o Ouonormyeckum pacuierieHud. ATO, AM® u AJI®. AspoOHoe abIxaHHE.
beckuciaopoaHslii 3Tan KJIETOYHOTO JIBIXAHMS, WIM TNIMKOIU3. KHCIOpOoaHBIA 3Tan KIETOYHOIO
nbixanus. Luxin KpeGca.

OnacHocTh mnosimMepHoro mycopa. IIpoGiema ycroifunBoro paszButus. I'naBHble (HaKkTOphI
Jerpalalliyd ¥ paioHbl UX NposBiIeHUs. Monenu pa3BUTHS MUpa. DKOJIOTHS U HOBOE BO33PEHHUE
Ha KyJabTypy. Kpurepuu pa3Butus KyJibTypsbl.

O06o0merne M cucTeMaTH3alys 3HAHUA O CTPYKTYPHBIX YPOBHSX J>KMBOM MaTepuu. Bumpl
O0Mopa3HoOOpasus: BHIOBOE, TE€HETHYECKOE, JKOJOTHYECKOe, Teorpaduueckoe, COLUUAIBHO-
JTOJIOTHYECKOE U CTPYKTYPHO-YpPOBHEBOE.

O06001meHrne u cucTeMaru3alus 3HaHWM 10 YpPOBHSIM OpraHU3allUyd XUBOM MaTepHu:
OpPraHM3MEHHOM, KJIETOYHOM U MOJEKyJIsipHOM. MrToroBas oOlleHKa 3HaHUA METOJOM
OMOIOTMYECKOTO TECTUPOBAHUSL.

Iliianupyemblie pe3yabTaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa
OcBoenue yuebHoro npeamera «buosorusi» Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs
JOIDKHO — oOecreunBaTh JIOCTH)KEHHE — CJICAYIONIMX JIMYHOCTHBIX, METAlpeJIMETHBIX U
NpEJIMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB:

JUYHOCTHBIE PE3YJ/IbTATHI

Ilampuomuueckoe eocnumanue.

* OTHOIIEHUE K OMOJOTMM KaK K BaXKHON COCTaBJISIOUIEH KyJIbTYphl, TOPAOCTh 32 BKJIAJ
POCCHIMCKHMX M COBETCKHMX YYEHBIX B pa3BUTHE MHPOBOM OHOnornyeckoil Hayku. I'paskaaHckoe
BOCIIUTaHHUE:

* TOTOBHOCTb K KOHCTPYKTMBHOM COBMECTHOM JEATEIIBHOCTA IIPU BBIIIOJIHEHUU
WCCJIEIOBAHUI W MPOEKTOB, CTPEMJIEHHE K B3aMMOIIOHUMAHUIO M B3aWMOIIOMOIIH. J[yXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE:

* TOTOBHOCTh OLICHWBATh MOBEACHUE U MOCTYIKH C IMO3UIMN HPABCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKOH KYJIBbTYpHI;

* IOHUMAaHNE 3HAYUMOCTH HPAaBCTBEHHOT'O ACIEKTA JACATEIbHOCTH YEJIOBEKA B MEJUIIMHE
¥ OMOJIOTHH. DCTETUYECKOE BOCITUTAHUE!

* [OHUMaHHE poju OuoNoruu B (HOPMHUPOBAHHM SCTETHUECKON KYJIBTYpPbl JTUYHOCTH.
IJennocmu nayuno2o nosHanusi:



* OpHMEHTAallMsl Ha COBPEMEHHYIO CHCTEMY HAyYHbIX IpEICTaBICHUH 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBS3AX 4YellOBeKa C TMPUPOJHOM W COIMATIBHON
cpenoi;

* IOHUMaHKUE POJIM OMOIOTUYECKON HAYKU B ()OPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS;
pa3sBUTHE HAay4yHOW JIIOOO3HATEIBHOCTH, MHTEpeca K OMOJIOrMYeCKOM HayKe, HaBBbIKOB
HCCIIEN0BATEIBCKON 1EATEIILHOCTH.

Dopmuposanue Kyibmypbl 300p06bsi.

* OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[0POBBIO M YCTaHOBKAa Ha 370POBBIH 00pa3
XKHU3HU (3110pOBOE IHUTaHUE, COOII0AEHNE TUTMEHNYECKUX MPaBWI U HOPM, cOalaHCUPOBAaHHBIN
PEKUM 3aHIATUN U OTIbIXA, PEryJsipHas PU3NUecKasi aKTHBHOCTD);

* OCO3HaHHUE MOCJIEJICTBUNA U HENPUATHE BPEIHBIX INPUBbIUEK (YHOTpeOsIeHne aJKoros,
HapKOTHKOB, KypeHHe) W UHBIX (popMm Bpena anst (U3NYECKOTO M MCUXUYECKOTO 370POBBS; ®
coOuro/ieHre npaBuil 0OE30IIaCHOCTH, B TOM 4YHCIE HaBbIKM O€30MacHOrO IIOBEJECHUSA B
MIPUPOJHOM CpeJIE;

* c(pOPMHUPOBAHHOCTh HaBbIKAa peQUIEKCUH, YIPABIECHHE COOCTBEHHBIM MOLMOHAIBHBIM
COCTOSIHHEM.

Tpyoosoe 6ocnumanue:

* AKTUBHOE y4acTHE B PELICHUH MPAKTUYECKUX 3ajau (B paMKaX CEMbH, LIKOJbI, FOPOJa,
Kpas) OHOJIOTMYECKOM U 93KOJOrMYECKOW HAINpaBIE€HHOCTH, HMHTEpPEC K MPAKTUUYECKOMY
U3YYEHHUIO MPOQECCUid, CBA3aHHBIX C OMOIOTHEM.

IKonocuueckoe 6ocnumaHue:

* OpUEHTalUs Ha MPUMEHEHHE OMOJOTMYECKUX 3HAHUH MPH PEIICHUH 33]ad B 00JIACTH
OKpYXKarolllel Cpeibl;

* OCO3HAHME IKOJIOTUICCKUX MMPOOJIEM U ITyTeH UX peIIeHUs;

* TOTOBHOCTb K Yy4YaCTHIO B IIPAaKTHYECKOM  JEATEIBHOCTH  JKOJIOIMYECKOMN
HaIlPaBJIEHHOCTH.

Adanmayusa obyyarowjecocsi K USMEHAIOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOL
cpeoul.

* aJICKBAaTHAas OLICHKA U3MEHSIOLINXCS YCIOBU;

* MPUHATUE peleHUs (MHIMBUIYyalbHOE, B TIPYIIE) B H3MEHSIOLIMXCS YCIOBUSAX Ha
OCHOBAaHMH aHaJM3a OMOJOTHUYECKOW HH(POPMALINY;

* IJIJAHUPOBaHUE JEWCTBUN B HOBOM CHUTYyallUM HAa OCHOBAaHUU 3HAHUN OMOJIOIMYECKHUX
3aKOHOMEPHOCTEM.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

YHuBepcaibHbIe NO3HABATE/IbHbBIE 1eiiCTBUA

basosvie nocuueckue deticmeus:

* BBIABJIATh U XapaKTEpU30BaTh CYIIECTBEHHBbIE NPU3HAKK OHMOJIOIMYECKHUX OOBEKTOB
(stBIIEHU);

* YCTaHaBJIMBaTh CYUIECTBEHHBIH NPU3HAK KiIaccu(UKAUU OHOJIOTMYECKHX OOBEKTOB
(sBJIEHMI, MPOLECCOB), OCHOBAaHUS i OOOOLICHUS M CPAaBHEHMs, KPUTEPUH MPOBOJUMOIO
aHalM3a; ¢ Y4YETOM TMpPEIJIOKEHHON OHOJOrMYecKoM 3a/ladd BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUYUS B pacCMAaTPUBAEMbIX (akTaX U HAONIOACHUSX; MpeIsiaraTb KPUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

* BBIBIATH JeUUIUTHI WHGOPMALUM, [aHHBIX, HEOOXOJMMBIX IS  PEUICHHS
IMOCTaBJICHHOM 3aJjauH;

* BBISIBJISITh TPUYMHHO-CIICICTBEHHBIC CBSI3U MPU W3YYCHUU OUOJOTHYECKUX SBICHUN U
IIPOLIECCOB; JIENaTh BHIBOJIBI C UCIIOJIb30BAHUEM JI€TYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKTIOYeHUN TT0 aHAJIOTHH, POPMYITHPOBATH TUIIOTE3I O B3AUMOCBSI3AX;

* CaMOCTOSITETLHO BBIOMpATh CMOCO0 perieHus: ydeOHOM OWOJOTHYECKOW 3aaadu
(cpaBHUBATh HECKOJHKO BapHAHTOB pEIICHHS, BBHIOMpATh HauOoliee MOAXOIALINN C y4&ToM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).



basosvle uccneoosamenvckue deticmeusi:

* HCIIOJIH30BAThH BOMIPOCH KaK UCCIIEA0BATEILCKUI HHCTPYMEHT TIO3HAHUS;

* popmynrpoBaTh BOMPOCH], GUKCUPYIOLINE PA3PHIB MEXY pealbHBIM U JKeJaTeIbHbIM
COCTOSIHUEM CUTYaIluH, 00BEKTa, U CAMOCTOSITEIHHO YCTAHABIMBATh HCKOMOE U JJAHHOE;

* GopmMupoBaTh THNOTE3y 00 UCTUHHOCTU COOCTBEHHBIX CYXKICHHM, apryMEHTHpPOBATh
CBOIO MO3UIINIO, MHEHHE;

* MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIIEHHOMY IUIaHy HAaOIOJCHHUE, HECIIOXKHBIN
OMOJIOTUYECKHI SKCIIEPUMEHT, HEOOJBIIOE HCCIECIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH
Ouosnoruueckoro ooObekTa (mpouecca) HW3Y4YeHHs, MPUYMHHO-CICJCTBEHHBIX CBSi3ed U
3aBUCHUMOCTEH OMOJIOTHUECKUX OOBEKTOB MEXIY COOOIA;

* OIICHMBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIHIO, MOIYYCHHYIO B XOJ€
HaOJIOICHUS U SKCIIEPUMEHTA;

* caMoOCTOATENbHO (opMynupoBaTh 0000IIEHHSI U BBIBOABI IO pe3ylbTaTam
POBEIEHHOTO HAOIOCHUS, SKCIIEPUMEHTA, BIaeTh HHCTPYMEHTAMHU OIIEHKH JIOCTOBEPHOCTH
MOJTYYCHHBIX BBIBOJIOB M 000OIIECHHUI;

* IIPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIee pa3BUTHE OMOJIOTMYECKHX IMPOIECCOB U UX
MOCIIEACTBYS B aHAIOTUYHBIX WJIM CXOJHBIX CUTYalMsIX, @ TAKXKE BBIIBUTATH MPEIANOI0KEHUs 00
WX PA3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma ¢ ungopmayuei:

* NPUMEHATH PA3JIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpOCHl IPU TMOUCKE U O0TOOpE
Ounonoruuyeckor MHMOPMALIMY UM JAHHBIX U3 UCTOYHHKOB C YYETOM MPEASIOKEHHON yueOHOU
OMOJIOTHYECKOH 3aJauu; BHIOMPATh, aHAIM3UPOBATH, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH
OHOJOTUYECKYI0 HH(OPMALIUIO PA3TMYHBIX BUJOB U (DOPM IMpeICTaBICHHUS;

* HaXOJMTh CXOAHBIC apTyMEHTHI (TIOATBEPKIAIOIINE MIIM ONPOBEPTaIOIINe OJHY U TY )K€
UJICI0, BEPCHUIO) B Pa3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

* CaMOCTOSITENIPHO BBIOMpATh ONTUMANIbHYIO (OPMY MpENCTaBICHUS HWH(POPMAIMH H
WTIOCTPUPOBATH pelaeMble 3a7aud HECIIOKHBIMU CXEMaMHu, JharpaMMaMi, MHOU rpadukod u
UX KOMOUHAIUSIMU,

* OIICHMBATh HAAEKHOCTh OMOJIOTHYECKONH MHPOPMAIIMH IO KPUTEPHIM, TIPEIOKEHHBIM
yUUTENEM WK cHOPMYITUPOBAHHBIM CaMOCTOSTEIHHO;

* 3aIIOMUHATh M CUCTEMaTHU3UPOBATh OMOJIOTHYECKYIO HH(HOPMAIIHIO.

Yuueepcanvnvie kommyHukamusHule oeticmeus

Obwenue:

* BOCHpPUHUMATh U (OPMYIHPOBATH CYXKIEHHUS, BBIpAXAaTh HSMOLMUH B TPOIECCEe
BBITIOJTHEHUSI PAKTUYECKUX U Ta0OpaTOPHBIX padoT;

* BbIpakaTh ce0s (CBOIO TOUKY 3PEHHUS) B YCTHBIX U MTUCbMEHHBIX TEKCTaX;

* pacrmo3HaBaTh HeBepOallbHbIE CPEJICTBA OOIIEHUS, TOHUMATh 3HAYCHHE COIMAIbHBIX
3HAKOB, 3HATh U PACIIO3HABATH MPEIMOCHUTKA KOHQIUKTHBIX CUTYAIlMd U CMATYATh KOH(IIUKTHL,
BECTH MIE€PETOBOPHI;

* IOHNMAaTh HAMEPEHHS JIPYTUX, MPOSBISTh YBAKHUTEIHHOE OTHOIICHNE K COOECETHUKY H
B KOPPEKTHOH (popMe popMynupoBaTh CBOM BO3PAXKEHUS;

* B XOJ/I¢ JUANOTa W/WIM JUCKYCCHH 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXmTaeMoi
OMOJIOTMYECKOM TEMbI U BBICKa3bIBaTh UJI€U, HALIEJIEHHBIE Ha pellleHre OMOJIOrHUeCKON 3a1auu U
noJyiep kaHue OJraroXenaTeIbHOCTH OOIICHNUS;

* COINOCTaBJIATH CBOM CYXJAEHUS C CYXKICHMSIMU JpYTHX Y4YacTHHUKOB Jualora,
O0OHapYKUBATh Pa3IMYKE U CXOJICTBO TO3HIINH;

* MyONMYHO TPEACTABIATH pEe3yJAbTaThl BBITOJHEHHOIO OHOJIOTMYECKOTO OIbITA
(9KCTIepUMEHTa, UCCIIeIOBAHMUS, TIPOCKTA);

* CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIEHUS C Y4ETOM 3ajad MNpPE3EeHTAlUd U
0COOEHHOCTEH ayTMTOPHH U B COOTBETCTBHH C HIM COCTAaBJIATH YCTHBIE M MAChMEHHBIE TEKCTHI C
UCIIOJIb30BaHUEM HILTIOCTPATUBHBIX MaTepUaOB.

Cosmecmuas oessmenbHOCMb (COMPYOHUUECMB0):
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* IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAaHAHON U WHAUBUIYAIbHON pabOThI IpH
pELICHNH KOHKPETHOM OMOJIOrHuecKoi mpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHHS
IpyNIoBbIX (GOpPM B3aUMOJICHCTBUS IPU PELIEHUH IOCTABJICHHON y4eOHOH 3a/1a4H;

* IPUHUMATDH IEJIb COBMECTHOM AEATEIbHOCTH, KOJUIEKTUBHO CTPOUTH NEHCTBHA MO €&
JOCTMDKEHUIO: paclpelesiaTh pOJM, JO0roBapuBaThCs, OOCYKIaTb IPOLIECC U  pe3yibTar
COBMECTHOH paboThl; yMeTh 000O0IIaTh MHEHHUS HECKOJIBKUX JIIOJICH, MPOSBIATH TOTOBHOCTh
PYKOBOJIUTb, BBINOJIHATh IOPYYEHUS, TOTUMHATHCS;

* IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PabOTHI, ONMPEIENATh CBOIO POJb (C Y4ETOM
IPEANOYTEHU U BO3MOXHOCTEM BCEX YYAaCTHMKOB B3aMMOJICHCTBHSA), paclpeneisiTh 3ajauu
MEXy YJICHaMH KOMaHJbl, y4acTBOBaTh B TPYINIOBHIX (hopmax paboTsl (00CyxaeHus, oOMeH
MHEHHSMHU, MO3IOBbIE LITYPMBbI U UHBIE);

* BBINOJIHATH CBOIO YacTh PalOThI, TOCTUraTh KAa4eCTBEHHOTO pe3yjbTara MO CBOEMY
HalpaBJICHUIO U KOOPAMHUPOBATh CBOU JICHCTBUS C IPYTUMH YICHAMU KOMaH/bI;

* OIICHMBATh KQ4E€CTBO CBOETO BKJIAAa B OOIIMIA IPOAYKT IO KPUTEPHSIM, CAMOCTOSITEIILHO
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSA; CPABHUBATh PE3YJIbTaThl C HCXOJHOM
3aJaueil M BKJIAJ KaXIOro 4ieHa KOMaHIbl B JOCTIDKEHHE pe3yJbTaToB, pasieisaTh chepy
OTBETCTBEHHOCTHU U MPOSABIATh FTOTOBHOCTb K IIPEJOCTABICHUIO OTYETA Mepe]l TPYIIION;

* OBJIAJETh CHUCTEMOW YHHBEpPCAIbHBIX KOMMYHHMKATUBHBIX JICHCTBHH, KOTOpas
o0ecrieunBaeT CPOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M SMOLIMOHAIBHOTO HHTEIUIEKTa
o0ydJarouuxcsi.

Ynueepcanwvnuie pecynamuenvie oeiicmeusn

Camoopaanuzayus.:

* BBIABJIATH NMPOOJIEMBI JUUIsl PELICHUS B JKU3HEHHBIX M YYEOHBIX CUTYaLUAX, UCIOJIb3Ys
OMOJIOTMYCCKHE 3HAHHUS

* OPHEHTUPOBATbCA B PA3JIMYHBIX IOAXOJAaX IMPHUHATUS pPELICHUH (MHAMBUIYAIBHOE,
NPUHATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUH TPYIIOi);

* CaMOCTOSTEJILHO COCTABJIATh AJTOPUTM peLeHMs 3ajaud (WIM ero 4acTh), BBIOMpATh
crnocod pemeHuss yuyeOHOW OMOJIOrMYecKol 3agaun ¢ y4€TOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MIpelaraéMble BapUaHThl pPEIICHUH;

* COCTaBIATH IUIAH JACUCTBUH (IJIaH pealM3alii HAMEUEHHOTO AJITOPHTMa PEUICHHS),
KOPPEKTHPOBATh TMPEAJOKEHHBIM alropuT™M C Y4€TOM TMOJIYYEHHUS HOBBIX OHOJIOIMYECKHX
3HaHUH 00 N3y4aeMOM OHOJIOTHYECKOM OOBEKTE;

* lenaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camokxonmpons (peghrexcus):

* BJIQJIETh CII0COOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIMH U pe(IIeKCUH;

* 1aBaTh a/ICKBATHYIO OIICHKY CHTYAIlU! U MpeajaraTh IiaH e€ N3MEeHEHMS,

* YYHTBIBATh KOHTEKCT U MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPH
pemeHnn  y4eOHOW OWOJIOTMYECKOW 3afadd, aJanTHpPOBAaTh pEIIeHHE K MEHSIONIMCS
00CTOSTENILCTBAM;

* 00BSCHATH MPUYNHBI JOCTIKEHUS (HEAOCTIDKEHHS) Pe3yIbTaTOB JIETEILHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY, YMETh HAXOUTh MO3UTUBHOE B MPOMU3OLIEIIEH CUTYallUH;

* BHOCHUTh KOPPEKTHBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

* OIICHWBATh COOTBETCTBHE PE3YJIbTaTa LEIH U YCIOBHUSIM.

OMOYUOHATLHBIL UHMENTEKM.:

* pa3nnu4aTh, Ha3bIBATh U YIPABISATH COOCTBEHHBIMHU SMOIMSIMHU H SMOLIUSMH JIPYTHX;

* BBISIBJIATH M aHAJIM3UPOBATh MPUYMHBI AIMOIIHIA;

* CTaBHUTH ceOs HAa MECTO APYrOro YeJ0BeKa, TOHUMATh MOTUBBI 1 HAMEPEHUS IPYTroro;

* PEryJIMpOBaTh CIIOCOO BBIPAYKEHHS SMOLIUH.

Ipunsmue cebs u Opyeux:

* OCO3HAHHO OTHOCHUTHCS K JIPYTOMY Y€JIO0BEKY, €r0 MHEHUIO;

* MpU3HABATh CBOE MIPABO HA ONIMOKY M TAKOE K€ MPaBO JAPYToro;
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* OTKPBITOCTH ceOe W JPYruM; * OCO3HABaThb HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE
BOKPYT,

* OBJAJETh CHCTEMON YHHBEPCAJIBbHBIX YUE€OHBIX PEryJISTHUBHBIX ACUCTBUN, KOTOpas
obecrieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPCHHSSI TO3UIUS
JUYHOCTH), W JKU3HEHHBIX HAaBBIKOB JIMYHOCTH (yNpaBieHHs CcOOO0M, CaMOIUCIMILIUHBL,
YCTOMYMUBOTO TMOBEJICHHUS ).

Ilpeomemuvimu pesynomamamu usyuenus npeomema «buonocus» 6 10 knacce
AGNAIOMCA CNleOyIOuiUe YMEHUA:

1) chopMupoBaHHOCTH TPEIACTABICHUNH O POJIM U MECT€ OHOJIOTUM B COBPEMEHHOMN
HAyYyHOW KapTUHE MHUpA; [OHMMAHUE poiu Ouojoruu B (HOpPMHPOBAHMHM Kpyrozopa H
(GyHKIMOHATBHON IPaMOTHOCTH YEJIOBEKA ISl PELICHUS TIPAKTUUYECKUX 3a/1a4;

2) BNaJieHHe OCHOBOIMOJAralolUMU MOHATUSAMU U MPEJCTABICHUSIMU O KUBOU MPHUPOJE,
e€ ypOBHEBOW OpraHm3alii W OBOJIOIMH, YBEPEHHOE IOJH30BAHUE OHOIOTHYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

3) BnameHWEe OCHOBHBIMH METOJAaMH HAYYHOTO TIIO3HAHHS, HCHOJIb3yEMbIMUA IIPH
OMOJIOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM: OIHMCAaHUE, H3MEpPEHue,
NpOBE/ICHUE HAOIIOJCHHI; BBISIBIICHHE U OLIEHKA aHTPOIIOTCHHBIX H3MEHEHUH B IIPHPO/IE;

4) copMUPOBaHHOCTh YMEHUN OOBSICHATH PE3yNbTaThl OMOJOTHYECKUX SKCIIEPUMEHTOB,
pemaTh dIeMeHTapHbIe ONOIOTHYECKUE 3/1a4H;

5) chopMHpPOBaHHOCT, COOCTBEHHON IMO3WILMU [0 OTHOUICHHIO K OHMOJIOTHYeCcKOin
UHPOpPMALNH, TIOTYIaeMON U3 Pa3HBIX UCTOYHUKOB, K TJI0OOATBHBIM 3KOJOTHYECKHM MpodieMam
U IYTSAM UX PEIICHUS.

Ilpeomemnvimu pezynomamamu u3zyuyenus npeomema «buonoczua» ¢ 11 knacce
AGNAIOMCA CN1EOYIOUUE YMEHUA:

e OOBsCHATH: poNib OuoNorMM B (POPMUPOBAHUU HAYYHOTO MHMPOBO33PEHHS; BKIAJ
OMOJIOTMYECKUX TeOpHil B (hOPMHUPOBAHNE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa; €IMHCTBO JKMBOM UM HEXKHUBOW MPUPOJBI, POACTBO KHUBBIX OPraHU3MOB;
OTPHUIIATEIIFHOE BJIMSIHUE AJKOTOJsl, HUKOTHHA, HAPKOTHYECKUX BEIECTB HA pPa3BUTHE
3apojplllla YeJIOBEKa; BIMAHME MYTAar€eHOB Ha OpraHU3M YEJIOBEKa; B3aWMOCBS3U
OpPTaHWU3MOB M OKPYKAIOIIEH Cpeibl; TPUIMHBI IBOJIIOIUH;

e Pemate snemMeHTapHBIE OHOJOTHYECKHE 3a/ladM; COCTABIATH JIIEMEHTApHBIE CXEMbI
CKpEIIUBAaHUS M CXEMBI MIEPEHOCA BEUIECTB U YHEPTUU B IKOCHCTEME;

e OmnuceiBaTh 0cobelt Buaa Mo MophoIOTUIECKOMY KPUTEPHIO;

e BpIBIATE MpUCTIOCOOSEHUS OPTaHU3MOB K Cpelle OOMTaHUsl, UCTOUHUKH MYTareHOB B
OKpY’Kalolllel cpefie, aHTPONIOT€HHbIE U3MEHEHUS B SKOCUCTEMAX CBOEH MECTHOCTH;

e (CpaBHuBaTh: OHMOJOTHYECKHE OOBEKTHI, MPOIECCHl W JeNaTh BBIBOJBI HAa OCHOBE
CpaBHEHUS;

e AHanM3MpOBATh U OLICHUBAThH PA3JTMYHBIC THIIOTE3bI CYIIIHOCTH KU3HU, TPOUCXOXKICHUS
JKU3HA W 4YelIOBEKa, TJI00aNbHBIE SKOJOTHYECKHE MpOoOJIeMbl W MYyTH HMX PEIICHUS,
MOCJIE/ICTBHSI COOCTBEHHOM JEATEIHLHOCTH B OKPYXKAIOIIEH Cpesie;

e Haxonutes wuHboOpManuioo o0 OHONOTHYECKUX OOBEKTaX B Pa3IUYHBIX MCTOYHHUKAX
(Y4eOHBIX TEKCTax, HAyYHO-TIOMYJSIPHBIX H3JAaHUAX, KOMIBIOTEPHBIX 0a3ax TaHHBIX,
pecypcax MHTepHeTa) U MPaKTUIECKH UX HCIIOIh30BaTh;

TemaTHuyeckoe NVIAHUPOBAHUE

10 KJIACC (34 YACA)
Has3zeanue Tema ypoka Ocnoenwie euowvt deamenvnocmu | Ucnonwv3os
pazoena ooyuarowuxcs anue
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0bopyoosa

HUA
ueumpa
«Touka
Pocmay
Beeoenue 6| 1. Copepxanue u | CiaymaHue OObSICHCHUN YIUTEIS.
Kypc  obwen | ctpykTypa  Kypca | CamocTosTenbHas paboTta ¢ yueOHUKOM.
ouonoczuu (4 | obmeli OHMOJIOTHH.
u). OcHOBHBIE
CBOMCTBA KHU3HM.
2. YpoBHU DNEKTPOHHBI
Pabota ¢ pa3naTOYHBIM MaTEpUAIIOM.
OpraHu3aluu . € TabJauLbl U
. Caymanue oObsCHEHUH YUUTEsL.
KHUBOU MaTEpHH. IJTAKaThI.
CamocrosTenbHas padoTa ¢ yueOHUKOM.
3. 3nayenue | Ciymanue oObsCHEHUH YUUTEIs.
MPaKTUYECKON CamocrosrenbHas padoTa ¢ yueOHUKOM.
Ouosioruu. OT1Oop M cpaBHEHHME Marepuaia IO
Metobt HECKOJIbKUM MCTOYHHKAM.
OHOJOTUYECKHIX
HCCIEA0BAHUM.
4. Xusoit mup u | Cinymanue oObACHEHUN yUUTES.
KyJIbTYypa. CamocrosTenbHas padoTa ¢ yueOHUKOM.
Pabota ¢ kapToukamu.
Pabora B mapax.
buocghepnviir | 1. Yyenue o | Cnyumanue oObsCHEHUH yuuTens.
YpoGeHb ounochepe. Pabora B mapax.
acusnu (7 u). Pabota B rpynmnax.
2. IlpoucxoxneHue
Pabora ¢ pa3naTouHbIM MaTepHaIoM.
YKUBOT'O BEILIECTBA. .
Caymanue oObsCHEHUN YUUTEs.
CamocTosiTenbHasi paboTa ¢ y4eOHUKOM.
3. buonorunueckas | Ciymanue oObsICHEHUH yUUTEIs.
IBOJIIOLIUS B | CamocTosTenpHas paboTa ¢ y4eOHHUKOM.
pa3BUTHH Pabota ¢ kapToukamu.
ounocgepsl. Pa6ora B mapax.
Pa6ota B rpymnmnax.
[ToaroroBka Kk KOHTPOJIBHOM padoTE.
[ToBTOpEHHUE MPONACHHOIO MaTepHaa.
4.  KoutponbHas | Pemenue 3aganuii KOHTpOIbHON pabOTHI.
pabota Ne 1.
5. buochepa kak | Ciymanue oObsICHEHUH yUUTEIs. DJEeKTPOHHBI
riaodanpHas Pemenue 3amau. e TaOIuIbl U
9KOCUCTEMA. Pabora B mapax. IUTaKAaTBhI.
Kpyrosopot OcrTaBneHue Kiacrepa.
BELIECTB B | Paz0op kmactepa y 1ockH.
IPUPOJIE.
6. UYenoBek Kak
Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
KUTENb Ouochepsl .
Cnymanue 0ObSICHEHUN yUUTENs.
U €ro CcBs3b C
. CamocrodrenbHas paboTa ¢ yueOHUKOM.
IPUPOIOH.
7. DKoIorudeckue Pabora c
Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
dakTopel U uX repOapHbIM
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3Ha4YeHUE. Caymanue oObCHEHUN YUUTEIS. MaTepuaIoM
CamocrosiTenpHast paboTa ¢ yYeOHUKOM.
buozeoyenom | 1. buoreonienos | Pabora B mapax.
uyecKuil Kak ocoOm1ii | PabGota B rpymmax.
YpogeHs YpOBEHb Pabora ¢ yueOHUKOM.
ocusznu (8 u). | opraHuzaluu PaboTa ¢ pa3gaTouHbIM MaTepuagIoMm.
KM3HH, OMO- H | 3amoiHeHne CBOIHOM TaOIHIIEL.
9KOCHUCTEMA.
2. Crpoenue u | CocraBineHue OMOTre€o€HO30B. DNEKTPOHHBI
CBOICTBA Paz6op crpoenus BI'LI. € TaOJuIbl H
OmoreoreHo3a. Pabora B rpymmax. TUTAKaTHI.
PaGota no kapTroukam.
3. JlaGopaTtopHas Pabora B mapax. [udposas
pabora Ne 1. Pabota c repbapusimu. nabopaTopus
«[Ipucnocobnenno | BoisiBnenue 3aKOHOMEPHOCTEH | 10 JKOJIOTUHU
CTh PaCTCHH U MPUCTIOCOOTICHHOCTH pacteHui u | (matumk
KUBOTHBIX K KUBOTHBIX K YCIIOBHSIM XH3HH B JIECHOM | OCBEIICHHOC
yCoBUsAM XU3HU B | BI'L». TH,
JIECHOM dopmyarpoBaHUE BBIBOJIOB 10 | BIQXKHOCTH H
OMOTeOIICHO3EY. nabopaTopHoi pabdoTe. TeMIeparyp
bI)
PaGora c
repOapHbIM
MaTepUaIoM
4. CoBmectHas | Cinymanue oObSICHEHUN YIUTEIIS.
XKU3Hb BHUAOB B | Pabota ¢ yueOHUKOM.
OmoreoreHo3e. Pabora o yueOHBIM KapTaMm.
[ToaroToBka K KOHTPOJIBHOU paboTe.
5. KonrponbHas | Pemenue 3a1anne KOHTPOJIbHOM pabOTHI.
pabota Ne 2.
6. [Ipuuunsl | Pabota B rpymnmnax.
YCTONYHMBOCTH Pabora ¢ yueOHUKOM.
OMOTEOIIEHO30B. Pabota ¢ pa3narouHbIiM MaTepuagIoMm.
AHanus AHanu3 KOHTPOJIBHOH paboThI.
KOHTPOJIBHOM Wcnpasnenue ommOOK, TOMYIIEHHBIX Ha
paboThL. KOHTPOJBHOHU padoTe.
7. 3apoxnenue wu | Pabota B rpymnmax. DNEeKTPOHHBI
CMeHa PaGora ¢ yueOHUKOM. € Ta0muIbl U
OMOTEOIIEHO30B. Pabota ¢ pa3garouHbiM MaTepuagoMm. TJIaKaThI.
8. Coxpanenue | Pabora B mapax. [Mudposas
pazHooOpa3us Pabota B rpynmax. nmabopaTopus
BI'LI. Caymanue oObsCHEHUN YUUTEIS. I10 DKOJIOTHH
DKOJIOTHYECKHE Pa6ora ¢ npobieMHBIMU BOITPOCAMHU.
3aKOHBI OO6cyxaeHne OTBETOB.
MIPUPOIONOIB30BaH
sl
Honynayuonn | 1. Bun, ero Crnymranve 0ObsICHEHUN yUUTETIs. Pabota c
0-61006011 KpUTEPHUH U CamocrodrenbHas paboTa ¢ yueOHUKOM. | repOapHBIM
ypoeens CTPYKTYpa. Pa6ora ¢ kaproukamu. MaTepHaioM
arcusnu (16).
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2. JIaboparopHas Pabora B mapax. [Mudposas

paborta Ne 2. Pabota c repbapusimu. nmabopaTopus

«Mopdoonoruuecku | Pabora 1o MOP(OJIOTHUECKUM | TI0 IKOJIOTUU

€ KpUuTepuu, KPUTEPHSIM. (raTumk

ucnoibp3yembie ipu | PaboTa Ha onpezeneHme BUIOB. OCBELLEHHOC

OIlpeIeIeHu U dopmynupoBaHue BBIBOJIOB 1o | TH,

BHJIOBY. naboparopHoii padore. BIIQXKHOCTH H
TeMIeparyp
bl)

PaGora c
repOapHbIM
MaTepuaoM
3. Iomynsuus xak p
aboTa ¢ pa3aTOuHBIM MaTEPHATIOM.

(bopma Crnymranue oObsICHEHUN yUUTEIIs.

CYLCCTBOBAHNA CamocTosiTenpHas paboTa ¢ y4eOHUKOM.

BHUA, ocobas

reHeTUYeCKas

cucrema u

OCHOBHasl €AMHMIIA

9BOJIIOLIUH.

4, Pa6 DEeKTPOHHBI
BuziooGpasosaiie Ca OTa C pa3s7aTOMHBIM MATEPHATIOM. P —
JyIIaHue OObACHEHUN YUUTEIIS.

B TIPOLECC | camocrosTensHas paboTa ¢ y4eOHUKOM. TUIAKATBL.

BO3HUKHOBEHUS

HOBBIX BHJOB Ha

3emuie.

5. Oransl | PaboTa ¢ pa3gaTodyHbIM MaTepHAIOM. DEeKTPOHHBI

IIPOUCXOXKACHHUS Pabora ¢ xaproil ypoxa. e Tabauubl U

YeJioBeKa. 3akpernieHue 3HaHUi 110 TeMe. IJTaKaThlI.

[ToaroToBka K KOHTPOJIBHOU paboTe.

6.  KontponbHas | Pemenue 3aganuii KOHTPOIbHON pabOTHI.

pabota Ne 3.

7. Yenosek kak | PaboTa ¢ pa3gaTodyHbIM MaTepuaioM.

YHUKaJbHBIH  BHJ | PaboTa ¢ kapToii ypoka.

KUBOM  mpupoabl. | AHamuM3  OmMOOK, JOMYIIEHHBIX Ha

Amnanus KOHTPOJIbHOH paboTe.

KOHTPOJIBHON

paloTHI.

8. Uctopus | Crnymianue oObsICHEHUH yUUTEIS.

pa3BUTHS CamocrodrenbHas paboTa ¢ yueOHUKOM.

3BOJIIOIIMOHHBIX OTbéop u© cpaBHEHHE MaTepuaia IO

uaei. HECKOJIbKUM MCTOYHHMKAM.

9.  Cospemennoe | Pabota ¢ pa3gaTogyHbIM MaTepUaIoM.

yueHue 00 | Caymanue oObsCHEHUN YUUTEIS.

IBOJIIOIIHH. CeMuHapcKoe 3aHsTHE.

10. Pesynbratel | PaboTa ¢ pa3iaToOuyHBIM MaTepHAIOM.

sBomoru U ee | Ciymanue oObsACHEHUN YUUTEIs.

OCHOBHBIE CeMmuHapckoe 3aHATHE.

3aKOHOMEPHOCTH.

1. OcHoBHble | PaboTa ¢ pa3gaTouyHbIM MaTepUaIoM.

HaIpaBJICHUs Caymanue 00bsCHEHUN YUUTEISL.
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OBOJIIOIMH.

CemuHapcKoe 3aHATHE.

12.  Ocobennoctu
MONYJIALIMOHHO-

BHUJIOBOI'O  YpPOBHS
*Ku3Hu. Becemupnas
CTpaTerus OXpaHbl
MIPUPOJIHBIX BUJIOB.

Crnymranve 0ObsICHEHUN yUUTEIIS.

Pabora ¢ mpobreMHBIMU CUTYAITUSIMHU.
Pa3zbop mpemnmokeHuitT 1O OXpaHe
MIPUPOJIHBIX BUJIOB.

13. O0OoOwenne u
CHCTEMATH3ALIS
3HAHUH.

[ToBTOpEHME MPOIACHHOTO MaTepUaia.
Pabora B mapax.
CamocTosTenbHas
KapTOYKaM.
[ToaroroBka K KOHTPOJIBHOM paboTe.

paborta o

14. OG6oOmieHue u
CHCTEMAaTU3alus
3HaHUU 10 Kypcy
ouomorun B 10
KJjiacce.

IToBTOpEHME MPONAECHHOIO MaTEpHUAIIA.
Pabota B mapax.
CamocTosTenbHas
KapTOUYKaM.
[ToaroroBka K KOHTPOJIBHOM padoTe..

pabora o

15. Hrorosas | Pemenue 3aianuii KOHTPOJIBHOU pabOTHI.
KOHTpPOJIbHAS
pabora.
16. Anamm3 | Pabora Hax ommOkaMu.
KOHTPOJIbHOM Pa360p 3amanuii KOHTPOJIBHOU PaOOTHI.
paboTHI.
11 KIIACC (34 YACA)
Haszeanue Tema ypoxa OcHnognule 6uovl deamenvnocmu | Hcnonvzos
pazoena ooyuarowuxcsa aHue
0bopyooea
HuUA
uenmpa
«Touka
Pocmay
Opzanuszmenn | 1. Opranusmenusiii | Ciymmanne 0ObsICHEHUN yUUTETIsI.
blil  yposens | ypoBeHb ku3HU u | CamocTosTeNnbHas paboTa ¢ yueOHHKOM.
acusnu (17 u). | ero poib B
MIPUPOJIE.
2. OpraHusm Kak Pa6 DNEeKTPOHHBI
HOCHCTEMA. Ca 0Ta C PasfaTo4HbIM MAaTEPUATIOM. o TAGIHI I
TyliaHue 0ObSICHEHUN YIUTEs.
Hpoueccer CamocTosTenbHas pabd 0 TLIAKATB.
paboTa ¢ yueOHUKOM.
KHU3HEICSITEILHOCT
Y MHOTOKJICTOYHBIX
OpTaHHU3MOB.
3.  Pasmuoxenue | Ciymanue oObsSICHEHUH yauTes.
OpPTaHHU3MOB. CamocTosiTenpHast paboTa ¢ y4eOHUKOM.
OmnonorBoperue u | OT00p M CpaBHEHHE MaTepuaia Tio
€ro 3Ha4YCHHUE. HECKOJIbKUM UCTOYHHKAM.
4. Pa3zButne | Cnymanne oObsICHEHUN YIUTES. DIEeKTPOHHBI
opraHusma ot | CamocTosiTenpHas paboTa ¢ y4COHMKOM. | € TaOJIUIBl U
3apOKICHUS 1o | Pabora ¢ kapToukamu. TJTAKaThL.
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CMEpTH Pabota ¢ npe3zeHTanuei.
(oHTOTEHE3). [IpocmoTp BueOparMeHTOB.

5. W3 wucropun | Ciymanue o0ObsICHEHUH yUUTEIs.
pa3BUTHUS PaGora B mapax.

TCHETUKH. Pabora B rpymmax.

Pemenne reHeTHYSCKUX 3ajad.

6. 3meHuuBOCTH DNEKTPOHHBI
Pabora ¢ pa3naTouyHbIM MaTEpPHATIOM.
MIPU3HAKOB . € Tabnuibl U
Cnymanue 0ObSICHeHUN yUUTEIs.
opraHuzMa H© ee IUTAKATBHI.
CamocTosiTenbHast paboTa ¢ y4eOHUKOM.
THUIIBL. Pa6ora c
PaGota ¢ 1ONOJHUTENBHBIM MaTEPHATIOM.
repOapHbIM
MaTepUaIoM
7. T'enermueckue | Ciymanue oObsICHEHUH yUUTEIs. DNEKTPOHHBI
3akoHOoMepHOCTH, | CamocrosiTenbHas paboTa ¢ yueOHUKOM. | € TaOIuIbl U
OTKPBITBIE . | PaboTa ¢ xapToukamu. I1JIAKaThI.
Mennenem. Pabota B mapax.
Pabora B rpymmax.
Pemienne reHeTHUECKUX 3a7a4.
8.  Hurubpuanoe | Ciymanue o0ObsICHEHUH YUUTEIS.
CKpEIlUBaHHUE. Pemenne nocTaBieHHBIX 3a1a4.
Pabora ¢ yaeOHUKOM.
Pabota B mapax.
Pabora B rpymmax.
Pemienne reHeTHUECKUX 3a7a4.
9. Pemenne | Cnymanue oObSCHEHUN YUUTEIIS.
TeHETUYECKUX Pemenne reneTrueckux 3aaau.
3aad. Pabora B mapax.
Pabora y mocku.
10. JlaGoparopnas | Pabora B mapax.
pabora  Ne 1. | BelmosHeHue 3ajaHuil 1O pELICHUIO
«Pemenne TeHETHYESCKUX 3aa4.
IKCHEPUMEHTAJIbH
BIX  334a4 10
TCHETHKEY.
11. T'enermueckue DNEeKTPOHHBI
Pabota ¢ pa3garouHbiM MaTepuagoMm.
OCHOBBI CEJIEKLIUH. . e Tabauubl U
Caymanue oObsCHEHUN YUUTEs.
Bxinang H. n. IJIaKaTEL
CamocrosiTensHast paboTa ¢ yYeOHUKOM.
Basuiiosa B
pa3BuTHE
CEJIeKIUH.
12. I'enetuka nona | Pabora B mapax. ONEKTPOHHBI
U  HacnemoBanue, | Pabora B rpymmax. € TaOIuIbl H
CIIETIJICHHO® c | Pemenne renernueckux 3agau. IUTaKAaTBhI.
TIOJIOM.
13. Pabota ¢ npe3zeHTanuei. ONEKTPOHHBI
Hacnencrsennsle Pabota ¢ yueOHUKOM. e TalOiuIel U
6one3Hu yenoseka. | Pa3bop TeHETHYECKUX OoJie3Hel | TUIaKaThl.
YeJI0BEKa.
IIpocmoTp BuaeopparMeHToB.
OO6cyxaeHre MoJTyIYeHHBIX 3HAHHH.
14. MenuuuHcKas DNEKTPOHHBI

Pabota ¢ pa31aTOYHBIM MaTEPUAJIOM.
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reHEeTHKa u | Cnymanue oObsICHEHUN YUUTEIIS. e TabiuIbl U

JOCTUKEHUS CamocrosTenbHas paboTa ¢ ydeOHUKOM. | TUTaKaThl.

OMOTEXHOJIOTHH.

15. TeopuectBo B | PaGoTa c pa3gaTroyHbIM MaTepUaIoM.

XKU3HH uenoBeka U | Ciymanue oObsSICHEHUN YUUTEIS.

oOmiecTna. CeMuHapckoe 3aHsTHE.

CocraBieHue nIpoekTa.
[ToaroroBka K KOHTPOJILHOM paboTe.

16. KoutponbHas | Pemenue 3agannii KOHTPOIBHON PaOOTEHI.

pabora No 1.

17. HapctBo | Ciiymanue o0bsICHEHUH yUnuTes.

Bupycel. PaGota ¢ 10nOJHUTENBHBIM MaTEPHATIOM.

Bupycubie CocrasneHue Kiacrepa.

3a00J1eBaHuUs. Paz6op BUPYCHBIX 3a00J1eBaHUMN.

AHanu3 DNEeKTPOHHBIE TaOJIUIbI U IITAKATHI.

KOHTPOJIbHOU PaGora c BuneopparmenTamu.

paboTHI.
Knemounwuii l. Knerounsii | Cinymanue o0bsSCHEHUH yuuTens. OJIEKTPOHHBI
YposeHb YPOBEHb CamocTosiTenbHast paboTa ¢ y4eOHUKOM. | € TaOJIUIBI U
scuznu (7 u). | OopraHuzanuu Otbop u© cpaBHeHHE MaTepuana IO | IUIAKATHI.

XKUBOM MaTepuu U | HECKOJbKUM HCTOYHHUKAM.

ero poib B

PUPOJE.

2. Knerxka u ee | Pabota B mapax. Muxkpockor

CTpOCHHE. Pabora B rpymmax. U (pPOBOH,

Opranounel  kak | CoctaBiieHHe OIOPHOI TaOIMUIIBI. MUKpoTIpena

CTPYKTypHBIE Caymranue oObsSCHEHUN YIUTEIS. paThl

KOMITOHEHTBI IIpoBepka 3HaHUM.

LUTOIJIA3MBI.

3. Knerounsrii | Ciymanue o0bsSCHEHUH yuuTens. ONEKTPOHHBI

UK. Henenune | PaboTa ¢ MOIyTbHBIMU TaOJIHUIIAMH. e TabIuIel U

KJIETKH — MuTo3 U | PabGora c OMOJIOTHYECKUM | TUIAKATBHI.

MEN03.

KOHCTPYKTOPOM.

4. Crpykrypa H
byHKIIIT
XPOMOCOM.

Crnymanue oObSICHEHUN yunuTesl.
CamocrosiTenbHast padoTa ¢ y4eOHUKOM.
Pabota ¢ kapToukamu.

5. Hcropus
pa3BUTHS HAYKH O
KJIETKE.

Pabota ¢ pa31aTOYHBIM MaTepUaJIOM.
Crnymanue oObSICHEHUN yUUTEIs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

6. Tapmonus wu
1enecoo0pa3HoCTh
B JKMBOM MIPUPOJE.

Pabota ¢ pa3gaTouHBIM MaTEPHAIOM.
Caymanue oObsCHEHUN YUUTEIS.
CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
CemuHapckoe 3aHsTHE.

IloaroroBka K OMOJIOTHYECKOMY
TECTUPOBAHUIO.
7. buomornuyeckoe | Pemenne  3amanuii OMOJIOTHMYECKOTrO
TECTUPOBAaHUE MO | TECTUPOBAHUA.
riaaee 2.

Monekynapu
blil  YpOGeHb
acuznu (10 u).

1. MonexynspHslii
YPOBEHb  JKH3HU:
3Ha4eHUE U POJb B

Pabota ¢ pa3iaTOYHBIM MaTepUAJIOM.
Crnymanue oObSICHEHUN yUUTEINS.
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IIPUPOJE. CamocrodrenbHas paboTa ¢ yueOHUKOM.
Pabota B rpynmax.
OO6cyxaeHne BOIPOCOB.
2. OcHOBHbIE p DNEeKTPOHHBI
aboTa ¢ pa3aTOuHbIM MaTEPHAIIOM.
XUMHUHCCKHC . | Ciymanue oObsICHeHHI YUUTEIS. € Tabnnust u
COCAMHCHUA KUBOM | an\ocTostTenbHAs paGota ¢ yueOHuKoM, | | AKATRL
MaTCpHH. Pabora B rpymmax.
CtpykTypa u
byHKIIII
HYKJIEMHOBBIX
KHCJIOT.
3. [Tponeccrl | Caymanue 0ObSICHEHUIN YIUTEIS. DJIEKTPOHHBI
cuHTe3a B KUBBIX | CamMocTOsTeNbHAS paboTa ¢ YYeOHUKOM. | € TaOJHIbl U
KJIETKaX. OT1Oop M cpaBHEHME MaTepuana IO | IUIAKATHI.
HECKOJIbKUM MCTOYHHKAM.
3arnoJHeHUEe ONOPHON TaOIMIIbI.
4. [Iponeccrr | PabGora ¢ pa3paToyHbIM MaTepuaIoM. DNEKTPOHHBI
ounocuHresa Oenka. | Penrenue 3amay. e Talbiunel U
Crnymanue 0ObSICHCHHI YUUTEIS. TUTAKaTHI.
Pabota c 6uonornyeckuM | buonoruueck
KOHCTPYKTOPOM. uii
KOHCTPYKTOP
5. Monexynspusle | Pabora ¢ pa3gaToyHbIM MaTepHUaIoM.
IIPOLIECCHI Pewmenne 3anau.
paciIenieHus. Caymanue oObsCHEHUN YUUTEIs.
Pabora B mapax.
6. Xumnueckoe | Crymanue o0ObsICHEHUH yunuTes. DJEeKTPOHHBI
3arpsi3HeHue CamocrosiTenbHast paboTa ¢ yaeOHUKOM. | € TabJIuLbl U
OKpY>KaroIen OT1Oop M cpaBHEHME MaTepuaia IO | IUIAKaThl.
cpenbl KaK | HeCKOJIbKMM UCTOYHUKAM.
rio0anbHas CemuHapckoe 3aHsTHE.
IKOJIOTUYECKast Pa3bop mpemnoxenuit mo OGoprbe C
npobinema. Bpewms | skojoruuecKkumMu nmpoodaeMaMu.
JKOJIOTUYECKON
KYJIBTYpBI.
7. 3axntouenue: | Ciymanue oObsICHEHUH yauTes.
CTPYKTYpHBIE CamocrodrenbHas paboTa ¢ yueOHUKOM.
YPOBHHU OTbop W cpaBHEHHWE MaTrepuaia Mo
OpraHu3aIu HECKOJIbKUM MCTOYHHUKAM.
JKHBON MaTEpHUH.
8. O606menne | PaboTa ¢ pa3aTOYHBIM MaTEPUATIOM.
3HaHUU 1O Kypcy | Pemenne 3aaau.
6uosorun 11 | 3akpennenue 3HaHW 110 TEME.
KJjiacca. [ToaroroBka K KOHTPOJIBHOM padoTe.
9. Utorosas | Pemenue 3aanuii KOHTPOJIBHOM pabOTHI.
KOHTPOJIbHAS
pabora.
10. Ananus | McnpasieHnue ommook.
KOHTPOJIbHOU Pa3bop 3ananuit KOHTPOJILHOI pabOTHI.
paloTHI. Caymanue 00bsCHEHUN YUUTEISL.
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