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IHosicHuTEeALHAA 3aNIUCKA

Jannass mporpamMma IO OHOJOTHHM CpeaHero oomero ooOpazoBaHusi paszpaboTaHa B
COOTBETCTBUHU C TpeOoBaHusMu DenepanbHOr0 rocylapCTBEHHOrO 00pa30BaTEIbHOTO CTaHIapTa
cpeanero obmero o6pazoBanus (PI'OC COO) u ¢ yuérom IlpumepHoil  OCHOBHOM
oOpa3oBaTtenpHON mporpammbel cpernHero obmero ob6pasoBanust (ITOOIT COO). IIporpamma
HampaBjeHa Ha (POPMHPOBAHUE ECTECTBEHHO-HAYYHOW T'PAMOTHOCTH YYAIIUXCS W OPraHU3AIHIO
n3ydeHusi OMOJIOTMM Ha JEATEIbHOCTHON OCHOBE . B mporpamMme y4uTHIBarOTCS BO3MOXKHOCTH
npeamera B peanusauuu  Tpeboanuit. OPI'OC COO « I1UIaHUPYEMBIM, JIMYHOCTHBIM H
MeTanpeIMETHBIM pe3yibTaTaM OOydYeHHs, a TaKKe pealn3alusi MEXIPEJIMETHBIX CBS3eH
€CTECTBEHHO-HAYyYHBIX Yy4YEOHBIX TMPEIMETOB Ha YPOBHE OCHOBHOTO 00mIero o0pa3oBaHUs
[Iporpamma BKJIIOYAeT pacHpeiesieHne CoAep)KaHus ydeOHOTrO MaTepuana Mo KiaccaM |
MIPUMEPHBI 00BEM yUeOHBIX YacOB JUTS M3YUEHHS Pa3/esoB M TEM Kypca, a TaKXKe PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh N3YYEHHsI TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BHTHS MPEIMETHOTO COACPIKaHUS
¢ yu€TOM BO3PACTHBIX 0COOCHHOCTEN 00yJarOIMUXCS .

Ha 6a3e nentpa «Touka pocta» oOecnieunBaercs peanusanns oOpa3oBaTeNIbHBIX IPOrpaMM
€CTECTBEHHO-HAYyYHON M TEXHOJOIMYECKON HAINpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMHU 3aKOHOAATENLCTBA B chepe 0Opa3oBaHus U ¢ yu€ToM pekoMeHaanuii deaeparbHOTro
omeparopa ydeOHoro mpeamera «buonorms». OOpaszoBaTenmpHas MpoOrpaMMa  IO3BOJISET
WHTETPUPOBATh PEATHM3yeMbIe TOJXOJbI, CTPYKTYPY W COJIEpXKaHHE MPH OpraHU3aluu OOyYCHUS
xumun B 10-11 kimaccax, BBICTpO€HHOM Ha 0a3e Jr000ro M3 JOCTYNHBIX y4eOHO-METOIUYECKHX
komruiekcoB (YMK). Hcnonp3oBanue o6opynoBanus «Touka poctay mpu peanm3aiuu ganaon OI1
MO3BOJISIET CO3AATh YCIOBUS:

. JUTSL PACHIMPEHHS COJICPIKAHMUS IKOJIBHOTO OMOJIOTHYIECKOTO 00pa30BaHMUS;

. JUTsL TIOBBIIICHUS TTO3HABATEIHHONH aAKTUBHOCTH OOYYaIONIMXCS B €CTECTBEHHO-
Hay4HOU 00J1acTH;

. JUIsl  Pa3BUTHsS JIMYHOCTH peOEHKa B Tporecce oOydeHus OWOJIOTHH, €ro

cocoOHOCTeH, (OopMUpOBaHWS ¥  YIOBJICTBOPCHHS COIMAIBHO 3HAYMMBIX HHTEPECOB U
MOTPEOHOCTEH;

. 1U1st paboTHI ¢ 0IapEHHBIMU MIKOJIBHUKAMH, OPTaHU3aIlluU UX Pa3BUTHS B PA3IMIHBIX
o0acTsix 00pa3oBaTeNbHOM, TBOPUYECKON JACATEIBHOCTH.

OO0mas xapakrepucTuka ydeoHoro npeamera «buosorus»

Y4eOublii mpeaMET «bnonorusay pa3BuBacT IMNPCACTABICHHUA O II03HABACMOCTHU JKUBOH
opupoasl U METOHAaX eé ITIO3HAaHHUsA, OH IIO3BOJIACT C(i)OpMHpOBaTB CUCTEMY HaY4YHBIX 3HAaHUHU O
KHBBIX CUCTEMAX, YMCHHA UX II0JIy4aThb, IIPpHUCBAMBATh U INPHUMCEHATH B JKU3HCHHLIX CHUTyalUAX .
buonornueckas IIOArOTOBKA oOecrieunBaeT IMMOHUMAaHUE 06y‘laI-OH_II/IMI/IC$I HAaY4YHbIX HPHUHIOUIIOB
YeJI0BEUECKOU JACATCIIbHOCTU B IIPHPOJAC, 3aKIIaJAbIBACT OCHOBBLI 9KOJIOTHYECKOH KYJIBTYPHI,
3A0PpOBOIO o6pa3a JKHU3HU .

l[eﬂ;mm uzyuenun ouonozuu Ha YPOBHE CPCAHCTO 06mer0 06p8.30BaHI/I$I SABJIAOTCA:

® (I)OpMI/IpOBaHI/IC CHUCTEMBI 3HAHUHU O IIPpU3HAKaxX MW IIpoHecCax KUBHCACATCIbHOCTH
OHMOJIOTHYECKUX CUCTEM pPa3HOTO YPOBHS OpraHU3aluu;

® (I)OpMI/IpOBaHI/IC CHCTEMBI 3HAHUH 00 OCOOEHHOCTAX CTPOCHUA, KUBHCACATCIBHOCTU
OpraHru3mMa 4CJIOBCKa, YCIIOBUAX COXPAHCHUSA €TI0 310POBbS;

® (I)OpMI/IpOBaHI/IC YMCHI/Iﬁ IMPUMCHATH METObL OHOJIOTHYECKOI HAayKU Uil HU3YUCHUA
OMOJIOTHYECKUX CHUCTCM, B TOM YHCJIC U OpTraHn3Ma YCJIOBCKA,

® (I)OpMI/IpOBaHI/IC yMeHI/II\/’I HCIIOJIB30BAaTh I/IH(l)OpMaLII/IIO 0 COBPEMCHHLBIX HNOCTHIKCHHAX B
001aCcTH OHOJIOTHHU JUIA 00BICHEHHUS ponIecCcoB u SIBJICHUH JKUBOM MpUpoAbl U KUBHCACATCIIBHOCTU
COOCTBEHHOTO OpraHu3Ma;

® (bOpMI/IpOBaHI/IC YMGHI/Iﬁ 00BACHATH POJib OMOJIOTHU B HpaKTquCKOﬁ JACATCIIbHOCTH
J'IIO,Z[GI‘/JI, 3HAYEHHE OHMOIOTHYECKOTO Ppa3HoO- 06pa31/1${ AJI1 COXpAaHCHUSA 6I/IOC(I)CpBI, IOCJIICACTBHUA
ACATCIIbHOCTH YCIJIOBCKA B IPUPOJC,



* (hopMupoBaHUE IKOJIOTUYECKON KYIBTYPHI B IEIISIX COXPAaHEHUSI COOCTBEHHOTO 3/I0POBBS U
OXpaHbl OKPYKAIOILEH CPebI .

Jlocmuosicenue uyeneit ooecneuusaemces peuienuem cieoyrouwiux 3A/JAY:

* nmpuoOpeTeHrne 3HAHUN 00yJAIONIMMUCS O KUBOW MPHUPOJIC, 3aKOHOMEPHOCTSIX CTPOCHUS,
KUBHEJCATCIILHOCTH M CPEI000pa3yIoie PO OpPraHW3MOB; YEIOBEKE KaK OHOCOIUAIBHOM
CYIIECTBE; O POJIM OMOJIOTMYECKON HAYKH B MPAKTUICCKON JIEATSIILHOCTH JIIOJICH;

* OBIIQJICHHEC YMCHHSIMH IPOBOJHMTH HCCICIOBAHUS C HCIOJE30BAHUEM OHOJIOTHYECKOTO
o0opymoBaHUs U HAOIIOACHUS 32 COCTOSIHUEM COOCTBEHHOTO OPTaHU3Ma,

* ocBoeHME NpUEMOB paboOThl C OHOJOrMYecKoM HHQOpMalMe, B TOM YHCIE O
COBPEMEHHBIX JIOCTIKCHHUSAX B 00JIaCTH OMOJIOTHH, €€ aHaN3 U KPUTHYECKOE OIICHUBAHUE;

* BOCIUTaHUE OWOJOTMYECKH ¥ JKOJOTHYCCKH TPAMOTHOM JIMYHOCTH, TOTOBOM K
COXPAaHEHHUIO COOCTBEHHOTO 3JIOPOBBSI M OXPaHbl OKPYKAOIIEH CPEIIbI.

MecTo yueOHOro npeamera «buosorusp» B yueOHOM IJIaHe
B cucreme ob6mero oOpasoBanus «buonorus» mpu3HaHa O00s3aTENbHBIM Y4eOHBIM
IPeAMETOM, KOTOPBII BXOJIUT B COCTaB MpeAMETHOI obnactu «EcTecTBeHHO-HayYHBIE TIPEIMETHI.
VY4eOHbIM TUTAaHOM Ha e€ W3ydeHHue OTBeJeHO 69 yueOHbIX yacoB — mo 1 u B Hememo B 10-
I 1ximaccax COOTBETCTBEHHO.

Conep:xanmne o0pa3oBaHus M0 rogaM o0y4eHust
(mpakTHUyeckas yacTh yueOHOTO COJIep:KaHUs MpeAMeTa yCUIeHa MaTeprualbHOTEXHUYECKON
0azoit mentpa «Touka pocta» / merckoro TexHomapka «KBaHTOpHYM», HCIOJIB3YeMOTO [UIs
peannzanuy 00pa3zoBaTENIbHBIX IPOrPaMM B paMKaXx IpernoaBaHus OUOJIOTHN).

10 K/IACC 2023-2024 YYEBHBIH I'O/l
Beseoenue ¢ kypc oowent ouonozuu (4 u).

buomornss — mayka o xu3HH. Coxpepxanue kypca. [lonstue Omocuctembl. CBOWCTBA KU3HHU:
€IMHCTBO XMMHYECKOI0 COCTaBa, 0OMEH BEUIECTB M SHEPTUH, CAMOBOCIPOU3BEICHHIE, CIIOCOOHOCTD
K POCTYy M Pa3BUTHIO, Pa3qpaKUMOCTh, AUCKPETHOCTh. CHenmu(HUUHOCTh B3aMMOOTHOIICHUN
OpPraHU3MOB CO CPEeJOil.

[Tonsite cTpykTypbl U ee opraHuzauuu. [loHATHE CTPYKTYpHBIX ypOBHEH OpraHu3aliy >KU3HH.
MHuoroo0pa3ue ypoBHEHl oOpraHu3aniy >KHU3HU: MOJICKYJSPHBIM, KICTOYHBIN, OpraHU3MEHHbIH,
MOMYJISIIIHOHHO-BUI0BO, OMOTEO1IEHOTHYECKU, OMOC(EpPHBI.

W3 ucropun Ouonoruu. JIoCcTHKEeHUsS COBpeMEHHOI Ouonoruu. MHTpOAYKIMSA U aKKIMMAaTH3AIHsL.
buortexnonorus. buonnka. B3auMocBsI3p HayKu U MPakTUKU. TpaJullMOHHBIE METOJbI OMOJOTHHU.
CoBpeMeHHbIE METOIbI: MOJICTUPOBAHUE, MOHUTOPHHT.

Bompocsr ms o6cyxnenus: 1. Uro takoe kynpTypa? 2. OTpaxeHue B3auMOJICHCTBUS
YeloBeKa U MPHUPOJbI B Pa3IUyHBIX (opMax KydabTypbl. 3. Poib KUBOU MpHUpOABI B Pa3BUTUU
KynbTyphl. 4. [lepenaua 70CTUKEHHUH KyIbTYpbl HOBBIM OKOJICHUSM U B IEPBOOBITHOM OOIIECTBE.
Buocgepnvtii yposenw scuznu (7 u).

[Tonstue Oumocthepsl. CrpykTypa Oumocdepnl. CpoiictBa Ouocdepbl. OcoOEHHOCTH >KHUBOTO
BemecTBa. DyHKIIMM IKUBOTO BEIIECTBA: Tra30Bas, OJHEPreTUYecKas, KOHICHTPAI[MOHHAS,
JIeCTpyKTHBHAs, cpenooOpasytoras. Ponb skuBoro BeiecTBa B buocdepe.

PanHue rumote3sl O MPOUCXOXKIEHUU KU3HU. buoreHe3 u abuorene3. CaMoONpoOU3BOJIHLHOE
3apoxkaeHue. [wumoreza mnaHcnmepmMuu. CoOBpeMEHHBIE THIOTE3bl TMPOUCXOXKICHHUS SKU3HU.
[IpenopranusMbl  WiIKM KoalepBaThbl. XHUMHUYECKass W OHOJOTHYECKas DBOJIONUSA.  Tarbl
BO3HUKHOBEHUS KHU3HU.

Ponp mpokapuor B sBomonuu ku3HM Ha 3emie. [lonstue apomopdosa. Iereporpodsr u
aBToTpodbl. Poslb dykapuoT B sBomonmu xku3Hu. DopMmbl HazeMHOW ku3HU. Hauano uctopun
KU3HU.



buocdepa xak Omocucrema. [IpoayieHTsl, KOHCYMEHTHI, pelyleHThl. buocdepa xak sxkocucrema.
[Tonsitue Ouonormyeckoro KpyroBoporta. Kpyrosopor BemectB B mnpupoae. [Ipumepst
KPYrOBOPOTOB BEILIECTB B IPUPOJIE.

[Tonsitue o Hoocdepe. Dtambl Bo3AeHCTBHA yenoBeka Ha Ouocdepy. CrmocoObl BO3AEHCTBUS
4enoBeka Ha Ouocdepy. YcnoBus coxpanenus ouochepsl. OcoOeHHOCTH 1 3HaUYeHUE OnocdepHOoro
ypoBHs. UenmoBek kak (akrop B Omochepe. Hayunas ocHoBa coxpaneHuss Ouocdepbl. 3amaun
YCTOMYHMBOTO PA3BUTHUA.

Cpenpl >KWM3HU OpPraHM3MOB Ha 3emJjie: BOJHAs, HA3eMHO-BO3JAYIIHAs, IOYBCHHas U
opraHu3MeHHas. DKoJIoTHIecKrue (HaKTOPhI CPe/bl: A0MOTHUYECKUE, OMOTUYECKHE H aHTPOIIOTCHHBIC.
AHTpOIOreHHbIe (PAKTOPbI: CO3HATENBHBIE U CITy4aiiHbIE.
buozeoyenomuueckuii yposens yncusnu (8 u).

BI'l] xak wyactb Omocepsl. OcoOEHHOCTH OMOTrEOLEHOTUYECKOTO YpPOBHS KH3HU. 3HAUYE€HUE
ouoreorienoTrueckoro ypoBHs xku3HHu. CBoiictBa BI'Ll. Yuenue o BI'Ll. Yuenue 06 sxocucreme.
Tpoduueckass crpykrypa Ouoreorneno3a. Cetu nutaHus. [lepBuuyHasi ¥ BTOpPUYHAS TPOTYKITHSI.
[IpoctpancrBennbie cBsizu B BI'Ll. [lonstue spycHoctM u eMmkoctu Ouotomna. Ilonsarue
3KOJIOTUYECKOUN HUIIIH.

Tumbl cBsi3ell W 3aBUCHMOCTEH B OwuoreorneHose. B3zammHO TpHCIOCOOMTENbHBIC CBOMCTBA —
koananrtanus. [lonsarne mMumukpuun. Bzamvebie amantanmuu B OwmoreorieHo3e. KolaBOJIIOIMOHHBIE
CBSI3U B OmoreorieHo3e. MHOTOOOpasue CBsi3eil B OMOTeOIeHO3E.

[Tonsatue ycroitunBocTH OmoreorieHo3a. CBoicTBa, onpenemsitomue yctoiunBocTh BI'L[: 6oraTcTBO
BHJIOBOTO  cOCTaBa W  (QYHKIMOHAIBHOE  pa3sHOOOpa3ue, JKU3HEHHOE  MPOCTPAHCTBO,
cpenooOpasyrolue CBOMCTBa BUJIOB, aHTPOTIOT€HHOE BO3/ICHCTBUE.

[Tonsatue cmensr Owuoreonenosza. Tumbsl cmed bI'Tl. IlepBuunbie W BTOpPHYHBIE CYKIIECCHUH.
Cyrounbie u ce3oHHbIe M3MeHeHHs1 bl 1. Muoroo6pasue Boaubix BI'L[. Tumbl BOAHBIX SKOCHCTEM.
MHuoroo6pa3ue OMOreoneHO30B CYIIIH.

AnTponiorennoe BiusiHue. Iyt coxpanenus 6uoreorieHo30B. Hauano ocBoeHUs mpupoabl
moapbmMu. Hadamo KynbTypHOro ocBOo€HHsI mOpupojbl. Havano HaydHOTO OCBOEHHS MPUPO/IBI.
[IpompblneHHoe ocBoeHue npupoasl. Oco3Hanue ponu yenoBeka B npupose. bI'Ll kak ncrouHuk
0JIaromoJIyuus Jto1el. DKOJOTHIECKUE 3aKOHBI MPHUPOI0TIOIH30BAHHS.

Honynayuonno-6uoosoii ypoeens scusnu (16).

IlonsaTue BHUJIA. Kpurepuu BHUJIA: MOP(OJIOTHIECKHA, (U3HOJIOT0-OMOXUMUYECKUH,
reorpaUueCKuii, KOJOTHYECKHH M PenpoayKTHBHBIM. COBpEMEHHOE TPEICTaBICHHUE O BHUJIE.
bronornueckast KOHIECIIHS BHIA.

[Monymsimus kak gopma cymecrBoBanus Buaa. [lomymsuus kak komrnoHneHT BI'Ll. [omymsuus kak
reHeruyeckas cucrema. Tunbl nomyiasuuid. [lomynsunoHHble OCHOBBI 3Botouud. [loHsATue
MUKPO3BOJIOUUH. J[BIXKYIIIE CUITBI M (PAKTOPBI IBOJIIOLIHH.

[Tonatue BumooOpa3zoBanms. buopasHooOpazme. CnocoObl o00pazoBaHuMs BHUAOB. [IpudmHBI

BbIMHpaHus. llonbiTkM cuctemaruzauumu Ouonoruyeckux BuJOB. CoBpeMeHHas cHucTeMa
opranusmMoB. CoxpaHeHue OnopazHooOpasusl.

IIpoucxoxnenue venoseka. Otpsn npumatsl. CemelictBo I'omununabsl. Harpasnenust sBoJronun
cemeiictBa ['omuuua. CraHoBieHHME deroBeka Kak Buaa. OOmias 3aKOHOMEPHOCTh 3BOJIIOLUHU
4eJI0BEKa.

[TomynsMOHHBIE OCHOBBI aHTPOIIOTeHe3a. YHUKalbHas OCOOCHHOCTh BUAa YUeNnoBEeK pa3yMHBIH.
Ilonstne pac. Pacel d4enoBeka: HErpouaHas, MOHIOJOWJHAs, e€BponeongHass. ['HMmorTessl o
IIPOUCXOXKICHUN YEJIOBEKA COBPEMEHHOTO BUJA.

[Tonsitue Omonoruueckoi »omtormu. [lonsTre kpeanuonusme u Tpancpopmusme. Teopus Yapiza
HapBuHa 006 sBoronnu. PopMbl U3MEHUYUBOCTH OPraHU3MOB: ONpEETICHHAs M HEOIpeesIeHHas!.
[TonsiTHe MCKyCCTBEHHOTO O0TOOpPA M €CTECTBEHHOTI'O 0TOOPA.
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®opMHUpOBaHUE CHHTETHYECKOW Teopuu 3Boironuu. COBpeMEHHas TEOpHUs SBOJIIOLUH SKUBOTO
MUpa. DJIeMeHTapHbIe eIUHHIIbI, YIEMEHTAPHBIN MaTepual U 3JIeMEHTapHbIe (JaKTOPBI YBOJIOIHH.
JIBIoKyIIME CUITBI 3BOTIONMU. OCHOBHBIE MOJIOKEHHUSI CHHTETUYECKOI TEOPUH 3BOJIOLINH.
Pesynmpratel  sBomtonu. BugooOpasoBanume. EcTtecTBeHHass cucTemMa IKMBBIX OpPraHM3MOB.
DykapuoTel U TpokapuoThl. IIpucnocobnennocts u amantanusi. OCHOBHBIE 3aKOHOMEPHOCTH
IBOJIIOLINU.

buonornyeckuir mporpecc. Apomopdo3, wuamoamanTanus, oOmas aereHepanus. OCHOBHBIE
HaTPaBJICHUS YBOJIOIHH.

Crnenuduka nmoMyasSIHOHHO-BUIOBOTO YPOBHS KHM3HH, €T0 CTPYKTypa M OpraHu3anus. 3HaueHHE
MOTYJISIIUOHHO-BUIOBOTO YpOBHS. OyHKIMOHATBHAS POJIb MOMYISLIUN B IPUpOIe. 3HAYCHHE
JMKHUX BUJIOB PACTCHUH. 3HAUCHHE JUKUX BUIOB )KUBOTHBIX. [ €HO(OH ¥ PUYHHBI THOEIIN BUJIOB.
[ToBTOpEHNE NPONAEHHOTO MaTepuasa Mo nepBoil M BTopoil riaaBaM. O000IIEHNE U 3aKpeIICHHe
3HAHUN C TOMOIIbIO OMOJIOTMYECKOTO TECTUPOBAHMSL.

[ToBTOpEHUE MpOiiIEHHOrO0 MaTepuaa Mo TpeTheil U yeTBepToii rnaBam. O6ooIIeHNE 1
3aKperuIeHNe 3HaHUH ¢ TOMOIIbIO OMOJIOTHYECKOTO TECTHPOBAHMS.

11 KJIACC 2023-2024 YYEFHBIH I'OJ]
Opeanusmennwtii yposens ncuznu (17 u).
Oco0eHHOCTH OPraHU3MEHHOTO YPOBHS OpraHU3aINH KU3HHU. 3HAYECHUE OPTaHU3MEHHOTO YPOBHS B
npupoae. Opranu3M — OCHOBHasi JHCKPETHAs JKUBasg €IWHHIA. OBOJIOIHMOHHOE YYECHHUE
OpPraHU3MEHHOTO YPOBHS B MPUPO/IE.
[Tonatue o0 opranmsmax. CpoiicTBa opranm3ma. OpraHusMm Kak Ouocuctema. Buabl perymnsiuun
OpraHu3Ma: CaMOpEryjsilus, TyMOpPaJbHAs pPETYISIUs, HEpPBHas M  HEPBHO-TyMOpaibHas
perynauus. MHOTOKIIETOUHbIEe opranu3Mbl. OOMEH BEIIECTB U MPEBPALCHUsI SHEPTUN B OpTraHU3MeE.
CucreMsl )KHU3HEAEATEIBHOCTH dKUBOTHOTO OpraHU3Ma.
Pa3zmuoxkenue: mosoBoe u Oecrniosioe. Buabl Gecronoro pasmHokeHus. OCoOEHHOCTH TOJIOBOTO
pa3mHoxenus. [lon u monosele mpu3Haku opranuzma. OmiogoTBopeHue. Buabl omiogoTBOpeHus.
HckyccTBeHHOE OIMI010TBOPEHME. [[BOMHOE OIJIOTIOTBOPEHUE LIBETKOBBIX PACTECHUM.
[Tonsitue 06 oHTOreHe3e. OMOPHOHANBHBIN (3apOJBIIIEBbII) MEPUO PA3BUTUS MHOTOKIIETOYHOTO
opranu3smMa — smOpuorenes. llocTamMOpuoHaNbHBINA, WM TMOCIE3apoAbILIeBbI, nepuod. Craguu
B3pOCJIOTO OpraHU3Ma.
3apoxaenue reHetuku. Paboter ['peropa Menpgens. XpoMOCOMHAs TEOpHs HACICACTBEHHOCTH.
Ocnoguble nonoxeHuss XTH. OtHomenus renotuna u ¢penoruna. [lonstue o reHome.
[TonsiTve 06  M3MEHYMBOCTH. HacnencrBeHHass ~ M3MEHUYMBOCTb: Moau(UKaIIOHHAs
(penoTunmuyeckas), reHOTUIINYECKAs,, KOMOMHATHBAs, MyTallMOHHAs. MyTarenes, MyTareH, MyTaHT.
MyTtanuu: ecTeCTBEHHbIE U UCKYCCTBEHHBIE. THIBI MyTallii: XxpOMOCOMHBIE U T'€HHbIE. 3aKOH
«TOMOJIOTHYECKUX PSAA0B HACIEICTBEHHOU N3MEHYHBOCTH.
Metonsr pabotsl I'. Menaens. Yuctelie nuHNH. MOHOTHOpUIHOE, AUTHOPUAHOE U TPUTHOPHIHOE
ckpemuBanue. [lonsatue amneneid. ['OMO3UTrOTHBIE W TETEPO3UTOTHBIE ANIeNH. JJOMUHAHTHBIE U
peuieccuBHble npu3HaKku. [1epBblii 1 BTOpoi 3akoH Menaens. [ unore3a 4uCTOTHI raMeT.
OmnbiTel I'. Menaens. MoHorubpuaHoe u auruOpugHoe ckpemuBanue. PexomOunanuu. Tperuit
3akOH MeHnnens.  A”Hanusupymomee — ckpeuuBaHue.  OTKIOHEHHE  OT  CTaTUCTHYECKUX
3akoHOMepHOcTel. CIeTUIeHHOE Hacae10BaHue reHoB. [ 'eHeThuecKkre KapThl OPraHru3MOB.
3akperuieHue ¥ CUCTeMaTH3allksl 3HaHUW 10 MEepPBOMY, BTOPOMY U TPETheMy 3akoHaM MeHjens 3a
CYET pelIeHUs] TEHETUYECKUX 3a/1a4. THUIbI B3aUMOJEHCTBUS T€HOB.
[Tonsitne ceneknuu. 3amaun cenekuud. OCHOBHBIE METOMABI CENEKIUU: HCKYCCTBEHHBIH OTOOD
(6ecco3HaTENbHBIN U METOIUYECKHI ), TUOpUIU3alus (BHYTPUBUAOBAS U MEKBHUIOBAs).
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Wubpunuar u ayrOpuaunr. ['erepo3uc. Metoapl rubpuanszannu. MonekyssipHas THOpUAU3AIUS.
Myrarenes. Ilonumnounus. IlepBuuHble W BTOPUYHBIE IEHTPHI MPOUCXONKICHUS KYJIbTYPHBIX
pacTeHui.

[TonsTe nomna. Mexanusm omnpeneneHus mnosua. OoreHe3. AyTrOCOMHBIE U IOJIOBBIE XPOMOCOMBI;
MYKCKHE M JKEHCKHE XpOMOcoMbl. ['omMorameTHoe u rereporameTHoe couetanue. HacnenoBanue
IIPU3HAKOB, CLEIUIEHHOE C I0JIOM. l'oMoramMeTHbli W TeTreporamMeTHbli mnoj. l'eModumius u
JabTOHU3M. POJIb ayTOCOMHBIX XPOMOCOM.

OcoOeHHOCTH TEHETHKH uenoBeka. OCHOBHOE HampaBlIeHHE TEHETHKH 4YenoBeka. [loHsrne
kapuotuna. Myranun. HacnencrBennbie 0one3nu. MynbtudakropHsie 3aboneBanus. ['eHHble
0ome3nu. XpoMocoMHbIe 00e3HU. MoHOCOMUS. METOIbI JICUeHUsI.

[Ipeamer u 3agauM METUIIMHCKOM TEHETUKH. DBHOATHYECKHMU KOJEKC. DTHYECKHE TMPUHIIHITBI
MeIUIMHCKOM reHeTuku. [lonsitne 6uorexnonmoruu. ['enHas wHxeHepus. COBpEMEHHBIE ACTICKTHI
OMOTEXHOJIOTMUECKUX UCCIIeI0BaHNN. DTUUYECKHE aCTIEKThl KJIOHUPOBAHUS.

I'ére Morann Bonbgranr. JKuzHeHnHsli nuki yenoseka. BoickaszbiBanus ¢uiaocodos: Ipux Opomwm,
Huxonait Anekcanaposuu bepses.

[Tonarue o Bupycax Kak opraHuzMax. SIBIse€TCS JIU BUPYC KUBBIM opraHu3mMom. Kakxumu
CBOMCTBaAMHM JKMBBIX OpraHM3MOB oOnamaioT BHpychl. CTpoeHHEe U CBONCTBA BHPYCOB.
[IponukHOBEeHHE BHpPYCcOB B KieTkH. llpoucxokaeHume BupycoB. Bupycel kak Bo30yauTenu
3aboneBanuii. CIIN/. OPBU, rpunm.

Knemounwtit yposens ycuznu (7 u).

Knetka — mpenctaBuTenb KIETOYHOTO YPOBHS KU3HU. 3HAY€HHE KIETOYHOTO YPOBHS >KMBOMU

MaTepuu. 3HAYeHHE KJIETOYHOTO ypoBHA. OCHOBHas €IUHMIA >KM3HH W AJeMeHTapHas ¢opma

KU3HU.

DBOJIONMS TEPBUYHON KJIETKH. JlanmpHeiliee yciioKHeHHEe KIeTKH. OCHOBHBIE YacTH KIIETKH.

[ToBepXxHOCTHBIN KOMIUIEKC KieTkd. [luTomnazma u ee cBoiicTBa. OpraHouabl Kak CTPYKTYpPHBIE

KOMIIOHEHTBI IUTOILIa3MBl.

Ku3Hp KII€TKM. DTambl KJIETOYHOIO LHMKJIA: MEPBBIA U BTOPOM. JIUTENBHOCTH >KM3HU KIIETKH.

Henenne kimerkn. MuTO3 WM HENpsiMOE€ JEJIEHHE KIETKH. buojormyeckoe 3Ha4eHHE MHUTO3a.

Meiio3 — penpoaykTHBHOE JeieHue KieTku. CpaBHEHHME MHUTO3a M Meio3a. buojorudeckoe

3Ha4YE€HHE Meio3a.

[Tonsitne o xpomocomax. CTpykTypa XpoMocoM. HeructoHoBble U TUCTOHOBBIE O€lKU. YPOBHU

KoMHakTu3anuu xpomatuHa. Oynkuun xpomocoM. ['enernueckuii koa. Tpanckpuniusi.

Hayka o knerke — nurtosorus. [lonsatue o kierke. AHUManbKyiau. [lepBbie MOJIOKEHUS KIETOUYHON

teopuu. Pazputue yuenus o kierke. CoBpeMeHHas KJIETOUHAs TEOPUsL.

[Tonsitne nenecoobpaznoctu U rapmMoHud. COOTHOIIEHUE TAPMOHUU KUBOW KJIETKH U TapMOHHUH

Mupa. B3auMocBs3b 1 pa3HHLIa MEX1Y MOHATHIMH «TapMOHUSD) H «IIPUPOIOCO0OPAZHOCTHY.
O000111eH1E U CUCTEMATU3ALMs 3HAHUH 1O TJaBe 2.

Monexynapuuwtit yposens sncuznu (10 u).

Oco0eHHOCTH MOJEKYISIPHOTO YpoBHS >ku3HH. [lonmMepsl M1 MoOHOMeEpBHl. DU3UKO-XUMUYECKHE

cBOICTBa Mosekyid. buonorndeckue QpyHkimu Monekyl. CTpyKTYpHBIE 3JIEMEHThI MOJIEKYISIPHOTO

ypoBHs kU3HU. OCHOBHBIE MPOLECCHI, 3HAaUeHUE U opranuzanus MY XK.

Heoprannueckue BemiecTBa: BOJId, MHHEPAIBHBIE COJHM, ABYOKHCh YIJIEPOAA, KHUCIOTHI H

ocHOBaHUs. OpraHuyeckue BEIIECTBA: YTIEBOMAbBI, JHUMHUJBI, OCNKH U HYKIECUHOBBIE KHUCIOTHI

Crpykrypa IHK u PHK. Pennmukanus JIHK.

Cunre3 kak dacth MeTabonusma. [lonstue merabonusma. [lonarue GuocuHTe3a u POTOCHHTE3A.

CeertoBas u TemHOBas ¢a3bl porocunTeza. Potocuremsl. [{ukn KanpBuna.



[Tonsitne o OmocuHTE3e Oenka. DTambl CWHTE3a OeiKa: TPaHCKPHIIHMS, TpaHcusuus. [loHsTue
antukosiona. Akuentopsas yacte PHK. Tunst PHK: TPHK u uPHK. Ilonsitie noaucomst.

[Tonsitne o Owonmornueckum pacoierieHun. AT, AM® u AJID. AspoOHOe nbIXaHUE.
beckucnopoaHpiii 3Tan KJIE€TOYHOrO JbIXaHWs, WA TIUMKOJM3. KuciaopoaHbiil 3tam KIE€TOYHOrO
neixaaus. ukn Kpe6cea.

OnacHocte monuMepHoro wmycopa. Ilpobrmema ycroitumBoro pasButus. [JaBHBIE (HaKTOPHI
Jerpajaluy U palioHbl UX MpOsBICHUS. MoJenu pa3BUTUS MUpPa. DKOJIOTHS U HOBOE BO33PEHUE HA
KynbTypy. Kpurepun pa3BuTus KyJabTyphbl.

OO6oOmierne MW cuUCTeMaTH3alysl 3HAHUKA O CTPYKTYPHBIX YpPOBHSIX JKMBOW Marepud. Bumipl
Onopa3HoOoOpa3wsi: BUIOBOE, TEHETUYECKOE, JKOJIOTHYECKOE, Treorpaduueckoe, COonuaibHO-
3TOJIOTHYECKOE U CTPYKTYPHO-YPOBHEBOE.

OO6o00mmenre M cucreMaTu3alus 3HAHUN 10 YPOBHSM OpraHu3allud >KUBOW MaTepuu:
OpraHM3MEHHOM, KJIETOYHOM W  MOJIEKYIsipHOM. MToroBas OIleHKa 3HAHUH  METOAOM
OMOJIOTMYECKOTO TECTUPOBAHUSI.

Ils1anupyemble pe3yJibTAaThl OCBOCHHUS Y4e€0HOI 0 MpeaMeTa
OcBoenne ydeOHOTO Tpenmera «buosorus» Ha ypoBHE cpemHero o0mero oOpa3oBaHHS
JOJDDKHO oOecrieunBaTh JOCTHXKCHUE CICAYIOIUX JIMYHOCTHBIX, METANIPCAMETHBIX W IMPEAMCTHBIX
00pa30BaTeNIbHBIX PE3y/IbTATOB:

JIHMYHOCTHBIE PE3YJIbTATbI

Ilampuomuueckoe socnumanue:

* OTHOILIEHHE K OWOJIOTMM KaK K Ba)XHOM COCTaBIIAIOIIEH KYIbTYPbl, TOPIAOCTh 3a BKJIAJ]
POCCHUHCKMX W COBETCKMX YUEHBIX B PAa3BUTHE MHUPOBOWM OHOJIOTMYECKOW Haykw. [ pakmaHckoe
BOCITUTaHHE:

* TOTOBHOCTb K KOHCTPYKTHUBHON COBMECTHOM JESTENbHOCTH TIPH  BBIIOJHEHUU
UCCIIEIOBAaHUI M TPOEKTOB, CTPEMJIEHHE K B3aUMOINOHUMAHUIO W B3aHMMONOMOMIH. JyXOBHO-
HPaBCTBEHHOE BOCIUTAHUE:

* TOTOBHOCTh OLIGHMBAThH MOBEACHUE U MOCTYNKU C MO3HULUU HPABCTBEHHBIX HOPM U HOPM
HKOJIOTHYECKOM KYIbTYpHI;

* MOHMMaHUe 3HAYMMOCTH HPABCTBEHHOI'O aCMEeKTa AESITeIbHOCTU YeJIOBEKa B MEAUIIMHE U
O61OJOTHH. DCTETUYECKOE BOCITUTAHHE:

* MOHMMAaHHE POJU OHOJOTHMH B (POPMHPOBAHUHM ACTETUYECKON KyJIbTYpbl JIUYHOCTH.
Llennocmu nHayuHo2o nosHaHus:

* OpHEHTAlUSd Ha COBPEMEHHYI0O CHCTEMY Hay4YHbIX TMpEeACTaBIeHUN 00 OCHOBHBIX
OMOJIOTHYECKHUX 3aKOHOMEPHOCTAX, B3aMMOCBSI3SIX YEIOBEKa C IPUPOTHON U COLIMATILHON Cpeioi;

* IOHUMAHUE POJIU OUOJOTUYECKOW HayKu B (POPMHPOBAHUM HAYYHOTO MUPOBO33PECHUS,
pa3BUTHE HAy4YHOW IIOOO3HATENBHOCTH, MHTEpeca K OWOJOrMYecKOW HayKe, HaBBIKOB
HCCIIEIOBATENIbCKON eI TENbHOCTH.

Dopmuposanue Kyibmypsvi 300p08bS.

* OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3/JI0POBbIO U YCTaHOBKA Ha 3J0POBBIN 00pa3 KU3HU
(3m0poBOe THUTaHME, COONIOJICHWE TMTMEHHMYECKUX MPaBUI M HOPM, COATaHCHPOBAHHBIA PEKUM
3aHSTHUN U OTJbIXA, perynspHas (u3nueckas akTHBHOCTH);

* OCO3HAHHE TOCIEICTBUN U HENPUATHE BPETHBIX MPUBHIYEK (YMOTpeOIeHHE alKoroJs,
HAapKOTHKOB, KypeHHe) M WHBIX (opM Bpena s (U3MUECKOTO M TICHXUYECKOTO 3I0POBBS; ©
coOmnrofieHre mpaBuil 0€30MacCHOCTH, B TOM YHCIIE HABBIKM 0€30MacHOTO MOBEACHUS B MPUPOTHOM
cpene;

* chOpMUPOBAHHOCTH HaBBIKA pedIeKchu, yrmpaBlieHne COOCTBEHHBIM AMOIIMOHAIBLHBIM
COCTOSIHUEM.

Tpyoosoe socnumanue:



* aKTMBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a7ad (B paMKax CEMbH, IIKOJIbI, TOPOJa,
Kpasi) OMOJIOTHYECKON M IKOJIOTUYECKON HalpaBIEHHOCTH, MHTEPEC K MPAKTHUYECKOMY H3yUCHUIO
npogeccuid, CBI3aHHBIX C OMOJIOTHEH.

Oxonocuueckoe socnumanue:

* OpHEHTAlMs HAa MPHMEHEHHE OMOJOTHMYECKMX 3HAHUI NpU pelIeHHH 3a/1a4 B OOJIACTH
OKpYKaroLEen Cpebl;

* OCO3HaHHE IKOJIOTUIECKUX MPOOIEM U MyTeH UX PELICHHUS;

* TOTOBHOCTb K YYaCTHIO B TIPAKTUYECKOH AESTEIHLHOCTH YKOJIOTHUECKOM HAIPABICHHOCTH.

Aoanmayus 0byuarowe2ocs K U3MEHAIOWUMCS YCI0BUAM COYUATbHOU U NPUPOOHOU CPeObL.

* aJICKBaTHAs OIIEHKA N3MEHSIOIIUXCS YCIOBUH;

* TPUHATHE pEUIeHUs (MHAWBHIYAIbHOE, B TPYIIE) B M3MEHSIOUIMXCS YCIOBUSIX Ha
OCHOBAHMU aHaJN3a OMOJIOTUYECKON HH(POpPMALINY;

* IUIAHUPOBAHME JIEUCTBUN B HOBOM CUTyallMi Ha OCHOBAaHUM 3HAHHUM OMOJIOTMYECKUX
3aKOHOMEPHOCTEH.

METAIIPE/IMETHBIE PE3YJ/IbTAThHI

YHuBepcaibHbIe MO3HABATEIbHbIE /1€l CTBUS

ba3zosvie nocuueckue oeticmeusi:

* BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKK OHOJIOTHUYECKHX OOBEKTOB
(s1BHEHMI);

* YCTaHaBIIMBaTh CYIIECTBEHHBIM MpH3HAK KiIacCU(UKAIUU OHOJIOTHYECKUX OOBEKTOB
(sBNIEHUHN, TIPOILIECCOB), OCHOBAHUS JUIsi OOOOIIEHWS W CPAaBHEHHS, KPUTEPUH IPOBOJIUMOTO
aHanu3a; ¢ Y4ETOM TPEIJIOKCHHONW OHOJIOTHYECKOW 3a/adil  BBISBISATH 3aKOHOMEPHOCTH U
MPOTHBOPEUHs B paccMaTpuBaeMbiX (akTax W HAONIOACHMIX; TpeaIaratb KPUTEPUH  JJIA
BBISIBJICHUSI 3aKOHOMEPHOCTEN M MPOTUBOPEUHIA;

* BBISABIIATH AeULNTHI HH(DOPMALIUY, JaHHBIX, HEOOXOAUMBIX JJISl PEeUICHUS! MOCTaBICHHON
3a/1auu;

* BBISBJIATH MPUYUHHO-CIICACTBEHHbIE CBSI3M NPH H3yYEHUH OMOJOTHYECKUX SIBICHUN M
MIPOLIECCOB; JIeNaTh BBIBOJBI C HMCIIOJIb30BAHUEM JEAYKTUBHBIX M WHIYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKJIIOYEHU 110 aHAJIOTUH, (POPMYIUPOBATH TMIIOTE3bI O B3aUMOCBSI3SIX;

*  CaMOCTOSATENbHO BBIOMpaTh CIOCOO pemieHus yuyeOHOM Ouoslornyeckoil 3amayu
(cpaBHUBAaTh HECKOJBbKO BAapHUAaHTOB pELICHUS, BBIOMpAaTh HauOoJee NOAXOMAMUNA € Yy4ETOM
CaMOCTOSITEJILHO BBIJICIIEHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvckue deticmsusi:

* HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHUS,

* (opmynupoBaTh BOIPOCHL, (DUKCUPYIOLIUE Pa3pblB MEXIY pealbHbIM U JKeJIaTebHBIM
COCTOSTHUEM CHUTYyalluH, 00bEKTa, U CAMOCTOATEIbHO YCTaHABIUBATH HCKOMOE U JIaHHOE;

* popMUpOBaTh TUNOTE3Y 00 HCTUHHOCTU COOCTBEHHBIX CYXKICHH, apryMEHTHPOBATH CBOIO
MO3UIIMI0, MHEHHE,

* MPOBOJWTH IO CAMOCTOATEIHHO COCTABIEHHOMY IUIaHy HaOIIOIeHUE, HECI0KHbIN
OMOJIOTMYECKUI HKCIEPUMEHT, HEOOJbIIOE HCCIETOBAHUE [0 YCTAHOBIGHUIO OCOOCHHOCTEH
OMOJIOrMYecKoro 00beKTa (Imporecca) U3y4eHus, MPUIMHHO-CIEICTBEHHBIX CBS3EH U 3aBUCUMOCTEH
OMOJIOTHYECKUX 00BEKTOB MEXKIY CO0OI;

* OIICHMBAaTh HAa TMPUMEHUMOCTHh M JOCTOBEPHOCTh HH(OpMAIIHNIO, MOJYyYECHHYIO B XOJe
HaOIO/IEHUS ¥ DKCIIEPUMEHTA;

* CaMOCTOATENBHO (HOPMYTUPOBATh 0OOOIIEHNS U BBHIBOJBI O pe3ybTaTaM MPOBEAEHHOTO
HaOMIOJIEHUS, DKCIIEPUMEHTA, BIIAJETh HMHCTPYMEHTAMHU OIIEHKH JIOCTOBEPHOCTH TMOJIYyYCHHBIX
BBIBOJIOB H 000OIIEHHUIH;

* MPOTHO3UPOBATH BO3MOXKHOE NallbHEHIee pa3BUTHE OUOJIOTUYECKUX MPOIECCOB U UX
MOCJICJICTBUS B AHAJIOTHYHBIX WM CXOJHBIX CUTYAIUAX, a TAK)KE BBIIBUTATh MIPEINONIOKEHUS 00 UX
Pa3BUTHUU B HOBBIX YCIIOBHUSIX M KOHTEKCTaX.

Paboma c ungopmayueri:



* TIPUMEHSTHh PA3TUYHBIE METOJbI, MHCTPYMEHTHl M 3allpoChl INPH MOUCKE MU OTOOpE
Ouosornyeckoil MHGOPMAIMKM WM JAHHBIX U3 MCTOYHHKOB C YU4ETOM MPEIIOKEHHON yueOHOM
OMOJIOTUYECKON 3a1aun; BHIOMpPATh, aHAIM3HPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH
OMOJIOTUYECKYI0 HH(POPMAIIMIO PAa3TMYHBIX BUJIOB U ()OPM MPEICTABICHUS;

* HaXOJHUTh CXOJHBIC apPryMEHTHI (TOATBEPKIAIOIIME WIIM OIPOBEPIaIONINe OHY U Ty Ke
U7CI0, BEPCHIO) B PA3ITUYHBIX HH(OPMAIIMOHHBIX UCTOYHUKAX;

* CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYI0 (OpMYy IMpeAcTaBiICHUs HHPOpMALUU U
WLTIOCTPUPOBATH pellaeMble 33Jaul HECIOKHBIMA CXEMaMH, AMarpaMMaMH, HHOW TpaduKoi U uX
KOMOUHAILIUSIMU,

* OLIEHWBATh HAJEKHOCTH OMOJOrMYECKOW MH(OpMAIMU 1O KPUTEPUSM, HPEIIOKEHHBIM
YUUTENEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO;

* 3aIIOMHHATH ¥ CUCTEMATH3HPOBATH OMOIOTUYECKYIO HH(POPMAIHUIO.

Yuusepcanvuvie komMmyHukamugHvie oelucmeus

Obuwenue:

* BOCIIPUHUMATD U (POPMYIHPOBATH CY)KICHUS, BEIPAKaTh YMOIMH B TIPOIIECCE BBHITOTHEHHS
MPAaKTUYECKHUX U Ja0OpaTOPHBIX padoT;

* BbIpaXkaTh ce0s (CBOIO TOUKY 3pEHMsI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBEpOAJbHBIE CPEJICTBA OOIIEHHUS, MOHUMATh 3HAYEHHE COLMAIbHBIX
3HAKOB, 3HATh M PAaCIO3HABaTh MPEINOCHUTKA KOH(MIMKTHBIX CHTYallMd M CMATYaTh KOHQIHUKTEHI,
BECTH TIEPETOBOPEI;

* IOHUMaTh HAMEPEHHS APYTHX, MPOSBISTh YBAKHUTEIHHOE OTHOIICHUE K COOCCETHUKY U B
KOPpEeKTHOH (hopMe GOopMyIUpPOBATH CBOU BO3PAKEHHUS;

* B XOJ€ Juaiora W/WiIM TUCKYCCHU 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMoi
OMOJIOTUYECKON TeMBbl W BBICKa3bIBATh WICH, HAIlCJICHHBIC Ha pelleHHe OMOJIOTHYECKOW 3a/a4d |
MoJyIepKaHue OJIaroXkenaTeIbHOCTH OOIICHUS;

* CONOCTABJIATD CBOU CYXKJAEHUS C CYXKICHHSAMM JpYTHX YYacTHUKOB JHaiora,
OoOHapyXHUBaTh pa3IMUUe U CXOJCTBO MO3ULHIA;

*  NyONMYHO TMPEJICTABIATh PE3YIbTaThl  BBINOJHEHHOTO  OHOJOrMYECKOro  OIbITa
(’KCTIepuMeHTa, UCCIIeI0BaHMs, IPOCKTA);

* CaMOCTOSITENIbHO BbIOMpPATh (opMaT BBICTYIUIEHUS € Y4ETOM 3agad Ipe3eHTAlUd U
0COOEHHOCTEH ayIUTOPUHM U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE M MHCBMEHHBIC TEKCTHI C
UCIOJIb30BAHUEM WJUTFOCTPATUBHBIX MAaTEPUAJIOB.

Cosmecmuas dessmenbHOCMb (COMPYOHUUECEO).

* IOHUMATh U HUCIOJB30BATh NMPEUMYILIECTBA KOMAHAHON M MHAWBUAYAJIbHOW pabOTHI MpH
pelIeHN KOHKPETHON OHOorndyeckoil mpobiembl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHMS
I'pYIIOBBIX (POPM B3aUMOJEHCTBHUS NPU PELIEHUH IOCTAaBICHHON yueOHOW 3a1auu;

* NPUHUMATH LEJIb COBMECTHOH JEATEIbHOCTH, KOJUJICKTUBHO CTPOMTH JEHCTBUSA NHO €€
JOCTH)KEHUIO: PACHIPEEATh PO, JOTOBAPUBATHCS, 00CYKIATh MPOLECC U Pe3yabTaT COBMECTHOM
palboTbl; ymMeTb 0000IIaTh MHEHUS HECKOJBbKUX JIIOJel, MpOsBIATH TOTOBHOCTh PYKOBOIUTb,
BBITOJIHATh HOPYYEHUS, TIOJUUHATHCS;

* IJJAHMPOBATh OPraHMU3ALHUI0 COBMECTHOH palOThl, ONPEAETATh CBOIO poOjb (C y4€ToM
IPEANOYTEHUH 1 BO3MOXKHOCTEH BCEX yYaCTHUKOB B3aUMOJICHCTBHUSA), pacpeieisaTh 3a/1aui MEXy
YjieHaMHM KOMaHJIpl, y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (0OCYXJeHHs, 0OMEH MHEHHUIMH,
MO3TOBBI€ IITYPMbI U UHBIE);

* BBINOJHATH CBOKO 4acTb pabOThl, JOCTUTaTh KAaueCTBEHHOI'O pe3yJbTaTa IO CBOEMY
HaNpaBJICHUIO U KOOPJUHUPOBATH CBOM JICHCTBUS C JPYTUMH YJI€HAMU KOMaH/IbI;

* OLIEHMBATh KayeCTBO CBOETO BKJIaJa B OOLIMH NMPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIBHO
C(OpPMYJIMPOBAHHBIM YYaCTHUKaMM B3aUMOJICHCTBUSA; CpaBHMBATh pe3yJbTaThl C HMCXOJHOMN
3aJaueil W BKJIAJ KaXJOro WieHa KOMaHIbl B JIOCTWXKEHHE pe3yibTaToB, pa3ieniTb chepy
OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTD K MTPEJOCTABICHHUIO OTUETA MIEpe]] TPYIIIOH;

* OBJAJeTh CHCTEMOW YHHMBEPCAJIbHBIX KOMMYHMKATUBHBIX JEHCTBUH, KOTOpas
oOecrieunBaeT C(OPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M SMOIMOHAJIBHOIO HWHTEJUIEKTa
oOyJaronuxcs.



Yuueepcanwvnvie pecynamuenwie oeiicmeusn

Camoopeanuzayus:

* BBISBISITH MPOOJTEMBI /ISl PEHICHHS] B KMU3HEHHBIX M YYEOHBIX CHUTYAIUSX, WCIOJIB3YS
OHOJIOTUYECKUE 3HAHUS,

* OpPUCHTHUPOBATHCA B PA3IMUYHBIX MMOAXOJAX NPHHITHS pemeHud (MHIANBUIYAIBHOE,
MPUHSATHE PEIICHUs B TPYIIE, IPUHITHE PEIICHUHN TPYIIIOH);

* CaMOCTOSITEJIPHO COCTaBJISITh QJTOPUTM pEUICHUs 3ajaud (WM €ro 4acrtb), BbIOMpaTh
Croco0 pemeHus y4eOHOW OHOJIOTHYECKOW 3afadyd ¢ yYETOM HMEIONIUXCS PECYpCOB M|
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH Npe/yIaracMble BAPUAHTHI PEIICHUN;

* COCTAaBJTH IUIAH JACWCTBHI (IUTAH peaM3alii HAMEUYEHHOTO alTOPUTMA PEIICHUs),
KOPPEKTHPOBATh MPEJIOKCHHBIN alTOPUTM ¢ YIETOM TIOJTYICHHS HOBBIX OMOJIOTHYECKUX 3HAHUI
00 u3ydyaeMoM OHOJIOTUYECKOM OOBEKTE;

* JIeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxoumponw (pepaexcus):

* BJIQJIETh CIIOCOOAMH CAMOKOHTPOJIS,, CAMOMOTHUBAIIMK U pedICKCUH;

* TaBaTh AJICKBATHYIO OIIEHKY CHUTYAIlUU U TpeJyIaraTh TUIaH e€ H3MCHCHHS,

* VUUTBHIBATh KOHTEKCT W TPEABUICTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPHU
pemieHnr  y4eOHOW  OWMOJIOTMUYECKOW  3aJa4yu, aJalTUPOBAaTh pEIICHHE K  MEHSFOIIUMCS
00CTOATEILCTBAM;

* OOBSICHIATH NMPUYHHBI JOCTHKCHUS (HEIOCTWIKCHHUS) PE3yIbTaTOB JICATSIBHOCTH, J1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY, YMETh HAXOJIUTh MO3UTUBHOE B TIPOU3OIIIC/IIICH CUTYAIINN;

* BHOCHUTh KOPPEKTHBBI B JICATSIHBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, H3MCHHUBIIIUXCS
CUTYaIUH, YCTAaHOBJICHHBIX OIMMNOOK, BOSHUKIIUX TPYAHOCTEH;

* OIICHUBATh COOTBETCTBHE PE3YJIbTATA LIETTH U YCIOBUSIM.

IOMOYUOHANBbHBLU UHMENIEKI.;

* pa3nuyath, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMHU SMOIUSMHU U SMOIUSAMH JIPYTUX;

* BBIAIBJIATH U aHAJIU3UPOBATh IPUUMHBI SMOIIHIA;

* CTaBUTh ce0sl Ha MECTO JPYroro 4YesioBeKa, MIOHUMaTh MOTHUBBI M HAMEPEHHUSI IPYyroro;

* pErynupoBaTh croco0 BhIPAKEHHS SMOLIMH.

Ipunsmue cebs u opyeux:

* OCO3HAHHO OTHOCHUTHCS K IPYrOMY YEJIOBEKY, €r0 MHEHHIO;

* IPU3HABATh CBOE MPaBO Ha OLIMOKY U TAaKOE K€ MPaBo APYyroro;

* OTKPBITOCTH ce0e U IPYTUM; ®* 0CO3HABATh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJAJETh CHCTEMON YHUBEPCAIbHBIX YUEOHBIX PEryISITUBHBIX JAEHCTBUN, KOTOpas
obecrnieunBaeT GOPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSIS MO3UIIMS JINYHOCTH),
U OKU3HEHHBIX HAaBBIKOB JIMYHOCTU (yIpaBieHHUs COOOH, CaMOJMUCUHUIUIMHBI, YCTOWYHUBOTO
TTOBEJICHU).

Ilpeomemuvimu pezynomamamu uszyuenus npeomema «buonozua» 6 10 knacce
AGNAIOMCA CT1EOYIOUiUEe YMEHUS:

1) chopMUpPOBAHHOCTD MPEACTABICHHUIA O POJIH M MECTE OMOJIOTHH B COBPEMEHHOW HAYYHOU
KapTUHE MHUpa; MOHUMAaHHE pOoJId OUONOTMU B (HOPMHUPOBAHUHM Kpyrozopa M (GyHKIHOHAJIHHOU
rPaMOTHOCTH Y€JIOBEKaA Ul PEIIEHUS IPAKTUYECKUX 3a/1a4;

2) BIajieHHe OCHOBOIOJIATAOIIMMH TOHITUAMH U MPEACTaBICHUSIMHU O KUBOH MpUpoje, e
YPOBHEBOI OpraHU3aliy U SBOJIOIHH; YBEPEHHOE MOJIb30BaHNE OMOIOTHYECKONW TEPMHUHOIOTHEH U
CHUMBOJIUKOM;

3) BiIaJeHHE OCHOBHBIMH METOJaMU HAYYHOTO TO3HAHUS, WCIOIb3YEeMbIMU MPHU
OMOJIOTMYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M DKOCHCTEM: OIHMCaHUE, H3MEpEeHue,
MpoBe/IeHNE HAOIIOACHUI; BBISIBIIEHUE U OIICHKA aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

4) chopMHPOBAHHOCTh YMEHHUH OOBSACHATH PE3yJbTaThl OMOJOTHUECKHX SKCIECPUMEHTOB,
peliaTh AIeMeHTapHbIe OMOIOTUUECKUE 3a]auu;
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5) chopMUPOBAHHOCTh COOCTBEHHOW MO3MIIMKA 10 OTHOIICHHIO K OHOJIOTHYECKOM

nH(pOpMAINY, MOJIy4aeMOl U3 pa3HbIX UCTOYHHUKOB, K III00AJIBHBIM SKOJIOTUYECKUM IpolieMaM U
IIYTSIM UX PELICHUS.

Ilpeomemuvimu pezyromamamu uzyuenus npeomema «buonozua» e 11 knacce

AGNAIOMCA CNledyIoujue yMeHusA:

OObsACHATh: pPOab Ouojorud B (HOPMHUPOBAHMM HAYYHOTO MHUPOBO33PEHUS; BKJIAJ
OMOJIOTUYECKUX Teopuid B (POPMUPOBAHHE COBPEMEHHOH E€CTECTBEHHOHAYYHOW KapTHUHBI
MHpa; €IWHCTBO JKMBOM M HEXHMBOW MPUPOABI, POJACTBO JKUBBIX OpPraHU3MOB;
OTPULATENIbHOE BIMSHUE aJKOTOJi, HUKOTHMHA, HApPKOTUYECKUX BEIIECTB HAa pPa3BUTHE
3apo/blllla 4EeJOBEKa; BIUSHUE MYTarecHOB Ha OpraHu3M 4YeJOBEKa; B3aUMOCBSI3U
OpPraHU3MOB U OKPY)KaloIlel cpebl; IPUYUHBI IBOJIIOLUN;

Pemarts »snemeHTapHble OHOJOTHYECKHE 3aJa4yd; COCTaBISATh DJIEMEHTapHbIE CXEMbI
CKpEILMBAHUS U CXEMBI IEPEHOCA BEILIECTB U SHEPTUU B IKOCUCTEME;

OnwuceiBath 0cobei BU1a 10 MOP(HOIOrHYECKOMY KPUTEPHIO;

BoisiBnsATE mpucnocoOiieHHs OpraHu3MOB K cpene OOMTaHHs, WUCTOYHUKM MYTareHOB B
OKpY’Karolllel cpejie, aHTPONIOreHHbIE U3MEHEHHS B IKOCHCTEMAaX CBOEH MECTHOCTH;
CpaBHuBaTh: 6H0OJI0rMUYecKre OOBEKTHI, TPOLIECCHI U JIeTaTh BbIBO/Ibl HA OCHOBE CPAaBHEHMUS;
AHanu3MpoBaTh U OLEHUBATh PA3JIMYHbIE TUIOTE3bl CYHUIHOCTU YKU3HU, MPOUCXOKICHUS
KU3HU M 4YeloBeKa, TIJo0albHbIE 5SKOJOTMYEeCKHe MpoOJeMbl M MyTH HUX pelIeHus,
MOCJIEACTBUSL COOCTBEHHOM JIEATETLHOCTH B OKPYKAIOIIEH cpejie;

Haxoauts uHpOpManuio o OHOJOTHYECKHX 00BEKTaX B Pa3IMYHBIX HUCTOUYHUKAX (Y4eOHBIX

TEeKCTaX, HAy4YHO-TIOMYJISPHBIX W3JAAHHUAX, KOMIBTEPHBIX 0a3ax JJaHHBIX, pecypcax
HNHTepHeTa) U MPakKTUYECKH UX HCTIOIB30BaTh;
TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC (35 YACOB)
Ha3zeanue Tema ypoka OcHoenble UObl OeamenbHoCmU Hcnonsv3zoean
paszoena obyuarowuxca ue
0oopyoosanu
A yenmpa
«Touka
Pocmay
Beeoenue 6| 1. Conepxanne u | Cnymanue OObsSCHEHUN ydanuTems.
Kypc 00well | CTpyKTypa Kypca | CamocrosiTenpHas padoTa ¢ y4eOHIKOM.
ouonozuu (4 u). | oOmweir  Ouonoruu.
OcCHOBHBIE CBOMCTBa
JKU3HU.
2. YpoBHHU Pac DNeKTpOHHBIS
opraHH3AIEH KABO Ca OTa C Pa3faTOHBIM MATEPHATOM. G W
TyIIaHue OObSICHEHUH YUUTEIs.
MATCpHH. CamocrosTensHast paboTa ¢ yaeOHUKOM. TIIAKATBL.
3. 3Hauenue | CiymaHue OOBICHEHUN YIUTEIS.
MIPaKTUIECKOH CamocrosTenpHast paboTa ¢ y4eOHHKOM.
omomornn. Meroner | OTOOp ©  CpaBHEHHE MaTepHaia IO
OHMOJIOTrMUYECKUX HECKOJIbKUM UCTOYHUKAM.
HUCCJIEIOBAHUIA.
4. JKusoii wmup wu | Ciymanue oOBbsICHEHHM yUUTENs.
KyJbTypa. CamocrosTenbHast padoTa ¢ y4eOHHKOM.
Pabora ¢ kaproukamu.
Pabora B mapax.
buocgepnwrii 1. VYuenue o | CiymaHnue oObSICHEHUH YUUTEIS.
yposens ounocdepe. Pabora B mapax.
acuznu (7 u). Pabora B rpynmax.
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2. IlpoucxoxaeHue
JKHBOT'O BEIIECTBA.

Pabota ¢ pa3gaTouyHbIM MaTEpHAIIOM.
Crnymanue oObsSICHEHUH yUHuTensl.
CamocTosiTenbHas padoTa ¢ y4eOHUKOM.

3. Buonornyeckas
SBOJIIOLUSA B
pa3BuTHH OHOCPEPHI.

Cnymanue oObICHEHUN yUHUTENsI.
CamocrosiTenbpHas padoTa ¢ yueOHHUKOM.
Pabora ¢ kapToukamu.

Pabora B mapax.

Pabora B rpynmax.

[MoaroroBka kK KOHTPOJIBHOM padoTe.
IToBTOpEHME NPOIAEHHOIO MAaTEPHAIIA.

4, Konrponbuast | Penienue 3aganuii KOHTpOIbHON paOOTHL.
pabota Ne 1.
5. buochepa kak | Ciymanue OObSICHCHUN yUUTEIS. DNEeKTPOHHBIC
rio0aabHas Pemenue 3anau. TaOJIUIIBI u
JKOCUCTEMA. Pa6ora B mapax. TUTAKATBI.
Kpyrosopot OcraBnenue Kiacrepa.
BEILECTB B ipupone. | Pa3bop kiacrepa y g0ocKu.
6. UenoBek  kak
Pabota ¢ paznaTouyHbIM MaTepHaioM.
XKUTENNb Ouocdepsl u N
Crymanue oObSICHEHUH yIuTesl.
ero CBSI3b c
N CamocrosTensHas paboTta ¢ yueOHUKOM.
MIPUPOJION.
7.  DKOIOTHYECKHE Pabora c
Pabota ¢ paznaTouyHbIM MaTepHaioM.
(daktoper  ©W WX N repbapHBIM
Crymanue oObsICHEHUH yquTedsl.
3HaYCHUE. MaTepHaIoM
CamocrosiTensHas paboTta ¢ yueOHUKOM.
Buozeoyenomu | 1. buoreonenos kxak | Pabora B mapax.
yeckuil 0COOBIH ypoBeHb | Pabora B rpynmax.
ypoeens OpraHu3alliy >XKU3HH, | PaboTa ¢ yaeOHUKOM.
arcuznu (8 u). OMO- ¥ DKOCHCTEMA. Pabota ¢ pa3naTodHBIM MaTEPHUAIIOM.
3amonHeHne CBOHOM TaOIHIIBL.
2.  Crpoenne u | CocTaBieHue OMOreOI[CHO30B. DIIeKTPOHHBIC
CBOICTBa Paz6op ctpoernns BI'1I. TaOIHITHI u
OmoreorneHo3a. Pabora B rpymnmax. TIJTaKaTHI.
Pabota mo xapToukam.
3. JlaGopaTopHas Pa6ora B mapax. Hudporas
pabota Ne 1. Pa6ota c repbapusmmu. mabopatopust
«IIpucriocobennoct | BersBienne 3aKOHOMEPHOCTEH | IO  3KOJOTHH
b pacTeHuil u MIPUCTIOCOOJIEHHOCTH PACTEHWH W JKUBOTHBIX | (IaTIHK
JKUBOTHBIX K K YCJIIOBHSIM >KU3HU B JiecHOM BI'TI». OCBELICHHOCT

YCJIOBUSAM XHU3HU B
JICCHOM

dopMynupoBaHUE
nabopaTopHo# pabore.

BBIBOJIOB 10

", BJIaAXXHOCTHU
"

OHMOTeoIIeHO3e. TEMIIEpaTypPhl)
Pa6ora c
repOapHBIM
MaTepHuaIoM

4. CosmectHas | Ciymanue oObsICHEHUH yUUTEIS.

JKU3Hb  BHJIOB B | Pabora ¢ yueOHHKOM.

OuoreorieHo3e. Pabora o y4eGHBIM KapTam.

ITonroroBka K KOHTPOIBHOH padoTe.

5. KonrponbHas | Pemenne 3aganne KOHTPOIbHON pabOTHI.

pabota Ne 2.

6. [Ipuuuner | Paborta B rpynmax.

YCTOMYNBOCTH Pabora ¢ yueOHuKOM.

OUOreoLEHO30B. Pabota ¢ pazgaTouyHbIM MaTepHaIoM.

Ananus AHanu3 KOHTPOJIBHOH paboTEI.

KOHTPOJIbHOH UcnpaBienne ommOOK, IONYLICHHBIX Ha

paboTHL. KOHTPOJIBHOM paboTe.
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7. 3apoxaenue u | PabGora B rpynmax. ONeKTpOHHBIE
CMcHa Pabora ¢ yueOHUKOM. TaOJIHIIBI u
OHOTEeOIICHO30B. Pabota ¢ pazgaToYHBIM MaTepUaIoM. TUTaKaTHI.
8. Coxpanenue | Pabora B mapax. Hudposas
paznooOpasus bI'll, | Pabora B rpynmax. nabopaTopust
OKosoruyeckue Crnymanue oObICHEHUN yUHUTEsI. 10 PKOJIOTUHU
3aKOHBI Pabota ¢ mpobieMHBIMH BOITPOCAMHU.
npupopononszoBann | OOCYXIeHHUE OTBETOB.
s.
Honynayuonno | 1. Bun, ero CrnymaHnue 00bsICHSHUN yIUTEIIS. Pabora c
-8U00801l KpUTEpUH U CamocrosiTenbHas padoTa ¢ yueOHUKOM. repOapHbIM
yposeHs CTPYKTYpa. Paborta ¢ kaproukamu. MaTepHuaIoM
arcuznu (16).
2. JlabopaTtopHas Pabora B mapax. Hudposas
pabota Ne 2. Pabora ¢ repbapusimu. saboparopust
«Mopdonornueckue | Pabota mo MOphOIOrnIeckuM KpUTEPHSIM. MO0 3KOJOTHH
KpHUTEpUH, Pabora Ha onpenenenne BUIOB. (maTumk
HCIIOJIb3YEMBIE TIPH DopMynupoBaHUE BBIBOJIOB IO | OCBELIEHHOCT
OIIpeNeNeHn N nabopaTopHO# pabore. Y, BIQXHOCTH
BUJIOBY. "u
TEMIIEpaTypHl)
Pabora c
repbapHbBIM
MaTepHaIoM
3. Tonmymsamust xak P
abora ¢ pa3aTOYHBIM MaTEepHAIIOM.
(bopma Cirymranve 00bsICHEHUN YIUTEIS.
CYIIECTBOBAHHS
CamocrosiTensHas padoTa ¢ yIeOHUKOM.
BU/JA, ocobast
reHeTHyecKas
cHCTeMa M OCHOBHAs
eIIMHNIIA SBOJIOIINN.
4. BumoobpazoBaHme P DIIeKTPOHHBIC
aboTa ¢ pa3aTOYHBIM MaTEepHAIIOM.
R rporiece Crymanue o0ObsICHEHUH yauTedsl. TAOMMLEL M
BO3HUKHOBCHUS TUTAKaThI.
CamocrostensHast paboTa ¢ yaeOHUKOM.
HOBBIX BHJOB HA
3emue.
5. Orampl | Pabora ¢ pa3gaToqHBIM MaTEpHUAIOM. DIIeKTPOHHBIC
TIPOUCXOXKICHIS Pabora ¢ xapToii ypoka. TaOTUITBI u
YelloBeKa. 3akpenyieHue 3HaHUH 1o TeMe. IJIAKAThI.
[TonroroBka K KOHTPOIBEHOM pabore.
6. KonTponenas | Pemenue 3aanuii KOHTPOIBHON pabOTEHI.
pabota Ne 3.
7. YemoBek kak | Pabora ¢ pa3maToYHBIM MaTEpHAIOM.
YHUKAJIbHBIA Bup | Pabora ¢ xapToit ypoka.
JKUBOH pUpOnBL. | AHaiM3 ~ OmMOOK,  JIOMYIIEHHBIX  HA
AHanus KOHTPOJILHOH padorTe.
KOHTPOJIbHOM
paboTEHL.
8. Uctopus passurus | Cinymanue oObSCHEHUH yUHUTeNs.
IBOJIIOLIHOHHBIX CamocrosiTenbHas paboTa ¢ yaeOHHKOM.
UJIeH. Orbop W cpaBHeHHME MaTepuasa 1o
HECKOJIbKUM HCTOYHHKAM.
9. Cospemennoe | Pabora ¢ pa3gaTo4HbIM MaTepHUajIoM.
yueHHne 00 | Cirymanue o0bsICHEHHI yUUTEIs.
9BOJIOLHH. CemHHapCKOE 3aHSTHE.
10. Pesynbrater | Pabota ¢ pa3gaTouHBIM MaTEpHAIIOM.

OBOJJIIOIIMH n €C

Crnymanue oObsICHEHUH yauTedsl.
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OCHOBHBIC CeMuHapckoe 3aHsTHE.

3aKOHOMEPHOCTH.

11. OcHosuble | PaboTa ¢ pa3gaToOYHBIM MaTepUaIoM.
HaTpaBJICHHS Crnymanue oObsICHEHUH yauTesl.

9BOJIFOLHH. CeMuHapcKkoe 3aHsTHE.

12. Oco6ennoctu | Ciymanue oObsICHEHUH yauTedsl.
MOMYJIALIMOHHO- Pabota ¢ mpoOiIeMHBIME CHTYallUsIMH.
BUJOBOIO  ypoBHS | Pa3bop HpeUI0KeHU o oxpaHe
XKHU3HH. BceMupHas | MpUPOJHBIX BUIOB.

CTpaTerus  OXpaHbl

NPUPOJHBIX BUJOB.

13. O0o00Ouenue u
cucTeMaTu3alus
3HAHUH.

IToBTOpEHME NPOMAECHHOIO MAaTEPHAIIA.
Pabora B mapax.

CamocrosiTenbpHas paboTa 1Mo KapTovKaM.
[TonroroBka K KOHTPOJIBHOM padoTe.

14. OO0oO6meHne u
CHCTEMAaTU3AIUs
3HaHUH 10  Kypcy
omomorun B 10
KJ1acce.

IToBTOpEHME NPOIAEHHOIO MaTEPHAIIA.
Pabora B mapax.

CamocrosiTensHas paboTa Mo KapTOYKaMm.
[oaroroBka K KOHTPOJIBHOM padoTe..

15. Wrorosas | Pemenne 3aganuii KOHTPOIHHON paOOTHI.
KOHTPOJIbHAS

pabora.

16. Anamms | Pabora Hajx ommOkamu.

KOHTPOJIbHOU Pa360p 3amannii KOHTPOIBHON PabOTHI.
paboTEHL.

11 KJIACC (34 YACA)

Haszeanue Tema ypoka OcnoegHbie 6udbl OeamenpHocmu Hcnonvzoean
pazoena obyuarouwuxca ue
obopyoosanu
A yenmpa
«Touka
Pocmay
Opzanuzmennnt | 1.  Opranuzmenssiii | CioymaHue 0ObICHEHUN yIUTeNs.
u yposens | ypoBeHb ku3HH U | CamocrosTenpHas paboTra ¢ yaueOHUKOM.
srcuznu (17 ). | ero posb B mpupoe.
2. Oprammsm Kak Pa6 OJIEeKTpOHHbBIE
HOCHOTOMa. aboTa ¢ pasNaTOHEIM MaTEPHATIOM. TG W
Crnymanue oObsSICHEHUH yUuTens.
IIpomecchr C 6 6 TJIaKaThl.
aMOCTOSITENbHAs paboTa ¢ yueOHMKOM.
KHU3HEIEATENTbHOCTH
MHOTOKJIETOYHBIX
OpraHM3MOB.
3. Pasmuoxenmne | Caymranne oObSCHEHUH YUUTEIs.
OpPTaHHU3MOB. CamocrosTenpHast paboTa ¢ yIeOHHKOM.
OmnonorBopenne u | OTOOp M CcpaBHeHHWE  MaTepuaga  II0
€ro 3HauYeHHe. HECKOJIbKUM HCTOYHHUKAM.
4. Paspurue | Cnymanue o0ObICHEHUN yIHUTENs. ONEeKTpOHHBIE
opraHusma ot | CamocrosTenbHas paboTa ¢ y4eOHUKOM. TaOJIHLIBI u
3apOXKICHUS no | Pabora c kapToukamu. TUTaKaTHI.

CMEpTH (OHTOTEHE3).

Pabora ¢ npe3erTanueii.
[TpocmoTp BuIe0hparMeHTOB.

5. W3  wucropum
Pa3BUTHS T€HETUKH.

Crnymanue oObsICHEHUH yauTeds.
Pa6ora B nmapax.

PaGora B rpynmnax.

Pemenue renernueckux 3agad.
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6. UzmenunBoOCTD ONeKTpOHHBIE
Pabota ¢ pazgaTouyHbpIM MaTepHaIoM.
MIPHU3HAKOB N TaOUIBl |
Crymanue o0ObSICHCHUH yIUTEs.
opraHmsMa W  ec TUTaKaTHI.
CamocrosiTenpHas paboTta ¢ y4eOHUKOM.
THIIBL PaGora c
Pabota ¢ monoMHUTENBHBIM MaTEPHAIOM.
repOapHbIM
MaTepHuaIoM
7. lenernyeckue | Cnymanue oObsICHEHHH YUUTEIS. DJEeKTpOHHBIE
3aKOHOMEPHOCTH, CamocrosTenbHas padoTa ¢ y4eOHHKOM. TaOJIUIIBI u
OTKPBITBHIE I'. | Pabora ¢ kapToukamu. IIJIAKATHI.
Mennenem. Pabora B mapax.
Pabora B rpynmnax.
Pentenue renernyeckux 3agad.
8. Hdurubpunnoe | Cnymanue oObsICHEHUH yauTedsl.
CKpelINBaHUeE. Pemrenne mocTaBneHHBIX 3a/1a4.
Pabora ¢ yueOHUKOM.
Pabora B napax.
Pabora B rpynmax.
Peuienue renernueckux 3azaad.
9. Pemenne | Crnymanue oObSICHEHUHN YIUTEINS.
TeHETHYECKHX 3a/1a4. | PelreHue reHeTnyeckux 3a/1ad.
Pabota B mapax.
Pabota y mockwu.
10.  Jlabopatopnas | Pabora B mapax.
pabota Ne 1. | BeimonHeHne  3aJaHUl O PEMICHHIO
«Penrenne TeHEeTUYECKUX 3a1ay.
9KCTIEPUMEHTAITLHBIX
3a/1a4 1O TeHETHKE.
11.  T'emermyeckue DIIeKTPOHHBIC
Pabora ¢ pa3maToYHBIM MaTEpPHATIOM.
OCHOBBI  CEJIEKIIHH. N Tabmuuel  ©
Cirymranve 00BsICHEHUN YIUTEIS.
Bruag H. n. IJIaKaTEl.
CamocrosiTensHas padoTa ¢ yIeOHUKOM.
Basunosa B
Pa3BUTHE CENEKIIHH.
12. I'eneruka mona u | Pabora B mapax. DIIeKTPOHHBIC
HacJeOBaHHE, Pabora B rpymmax. TabmuIbl U
CLIEIUIEHHOE c | Pemenue reHernveckux 3amad. IUTaKaTHI.
TTOJIOM.
13. Hacnencreennsie | Pabora ¢ mpe3eHTaIIUEH. DIIeKTPOHHBIC
0O0JIe3HN YeITOBeKa. Pabora ¢ yaebHUKOM. TabmuIel  ©
Paz6op renernyeckux OoJIe3HEH YeIoBeKa. TJIaKaTHL.
[IpocmoTp BUAEOPpPArMEHTOB.
OO6cyx1eHre TOMyIeHHBIX 3HAHNH.
14, MemuuuHCKas DNeKTpOHHBIS
e Pabora ¢ pa3maTo4HBIM MaTEpHAIIOM. p
FEHETHKA H N TaOJUIIBI u
Crymanue o0ObsICHeHUH yIuTedsl.
JTOCTHYKEHUS TIJTaKaTHI.
CamocrosTensHast paboTta ¢ yaeOHUKOM.
OMOTEXHOJIOTUH.

15. TsopuectBO B
KM3HHU YellOBeKa U

Pabota ¢ pa3gaToyHbIM MaTEpUaIOM.
Crnymanue oObsICHEHUH yauTesl.

o01ecTBa. CemHHapCcKoe 3aHsATHE.

CocraBieHne NpoeKTa.

ITonroroBka K KOHTPOIBHOH padoTe.
16. KonTponehas | Pemenue 3aiaHuii KOHTPOIBHON pabOTHI.
pabora Ne 1.
17. HapcrBo | Cnymanue o0bsICHEHUH YIUTEINS.
Bupycel. Bupycasie | PaGota ¢ JONOJHUTEIBHBIM MaTEPHAIIOM.
3a00IeBaHusl. CocrasieHue Knacrepa.
Ananus Pazbop BHUPYCHBIX 3a0011eBaHUH.
KOHTPOJIbHON OneKTpOHHbIE TaOIHIIBI U MJIAKATHL.
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paboTEHL.

Pabora ¢ BugeodparmeHTamu.

Knemounwii 1. Knerounstit | Cnymanue oObsICHEHUH yUHUTeNsI. ONeKTpOHHBIE
ypoeenn YpOBEHb CamocrosTenbHast paboTa ¢ y4eOHUKOM. TaOJIHIIBI u
arcuznu (7 u). opranmzanuu xuBoi | OTOOp W  cpaBHEHHME MaTepuaja IO | MJIaKathl.
MaTEPUH U €r0 POJIb | HECKOJIBKUM HCTOUYHUKAM.
B [IPUPOJE.
2. Knerka wu ee | Pabora B mapax. Mukpockon
CTpOCHUE. Pabora B rpynmnax. U (HPoBOiA,
Opra"ousi kak | CocTaBJicHUE OIMOPHOM TAOJIHUIIBL MHUKpOIpernap
CTPYKTYpHBIE Crnymanue oObsCHEHUH YIUTEIS. aThl
KOMITOHEHTBI IIpoBepka 3HaHMIA.
LUTOIUIA3MBL.
3. Knerounsiii nuki. | Cnymanue oObsSCHEHUH yUHUTENSI. ONeKTpOHHbIE
Jlenenue KIeTKu — Pabora ¢ MOy IbHBIMU TaOJUIIAMH. TaOJIU LB Hu
MUTO3 U MEHO3. Pabora ¢ 6MONIOrHYeCKUM KOHCTPYKTOPOM. TJIaKaThI.
4.  Crpykrypa u | Caymanue oObsSICHEHUH YUHTeNs.
¢dynkiuu xpomocoM. | CamocTosiTenbHas padoTa ¢ y4eOHUKOM.
Pabota ¢ kaproukamu.
5. Mcropus pa3Butus
Pabota ¢ pazgaTouyHbIM MaTepHaioM.
HAYKHU O KIIETKE. .
Crnymanue oObsICHEHUH yquTesl.
CamocrostensHas paboTta ¢ yueOHUKOM.
6. Tapmonus wu
Pabota ¢ paznaTouyHbIM MaTepHaioM.
11e71eco00pa3HOCTh B N
N Crymanue oObsICHEHUH yIuTesl.
KHUBOH MpHpOJIE.
CamocrosTenpHas padoTa ¢ y4eOHHKOM.
CeMHuHApPCKOE 3aHATHE.
JrOTOBK K M OJIOTUIECKOM
[Tonroroska OHOIOrUYECKO
TECTUPOBAHHUIO.
7.  buonoruueckoe | Pemenue 3alaHuf OHOIOrMUECcKOro
TECTUPOBAHUE IO | TECTUPOBAHUSI.
riaase 2.
1. MonekymnspHBbIi
]!4 OIeKyLApHDL OBEIL y )IE)I/ISHI/I' PabGora ¢ paznaTouyHbIM MaTepHaIoM.
u yfg“” b ZE&‘ICHI/IC U DOML B; Crymanue oObsICHEHUH yIuTedsl.
arcusnu (10 ). p CamocrosTenpHas padoTa ¢ y4eOHIKOM.
IIPUPOIE.
Pabora B rpymmax.
OO6cyxieHne BOIpPOCOB.
2. OCHOBHbIE DJICKTPOHHbBIE
PabGora ¢ paznaTouyHsIM MaTepHaIoOM.
XUMHYECKUE . TabmuIbl U
. | Cnymanue oObsICHEHUH yduTems.
COEIMHEHUSl KUBOU IUTaKaTHI.
CamocrosTenpHast padoTa ¢ yIeOHHKOM.
marepun. CTpyKTypa
Pabora B rpymmax.
u (hyHKIIH
HYKJICHHOBBIX
KHCIIOT.
3. [Iporteccrr | Cnymanve 0ObSICHEHUH YIHTEIS. DIEKTPOHHBIE
cuHTe3a B kuBBIX | CamocTosTenbHas paboTa ¢ y4eOHUKOM. TabImuIel |
KJIETKaX. OtOop W cpaBHeHME MaTepuaja IO | MJaKaThl.
HECKOJIbKUM HCTOYHHUKAM.
3anoHeHue OTMIOPHON TaOJIHIIEL.
4. IIpouecce! | Pabota ¢ pa3paTouHBIM MaTEpHAIIOM. OJIEeKTpOHHBIE
OnocuHTe3a OenKa. Pemenne 3amauy. TaOJIULIBI u
Crnymanue oObsICHEHUH yauTeds. TUTaKaTHI.
Pabora ¢ OMoNIOrH4ecKuM KOHCTPYKTOPOM. Bbuonoruueck
ui
KOHCTPYKTOP.

5. MonekynsapHsie
IPOLECCHI
pacuierieHusl.

Pabota ¢ pa3gaToyHbIM MaTepUaIoM.
Pemenue 3agauy.
Crnymanue oObsICHEHUH yauTedsl.
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Pabora B mapax.

YPOBHU OpraHu3alru

Oréop U cpaBHEHHE MaTepHaia I0

6. Xumunueckoe | Corymianue oObsICHSHUH yuuTes. DIIEKTPOHHBIC
3arpsi3HeHue CamocrosiTenpHas paboTta ¢ y4eOHUKOM. TaOIHIIBI u
oKpyxatomei cpensl | OTOOp M CcpaBHEHHME  Marepuaja IO | IJIaKaThl.

Kak r100anbHas | HECKOJIBKUM HCTOUYHHKAM.

IKOJIOTHYECKast CeMuHapcKoe 3aHsTHE.

npobiiema.  Bpewms | Pa3bop nmpemiokenuit 1o 0oppbe ¢

3KOJIOTMYECKOMN SKOJIOTHYECKUMU MPOOIEMaMHU.

KYJIBTYPBL.

7. 3akmouenue: | CiaymaHue OOBbSICHEHUH yauTedsl.

CTPYKTYpHBIE CamocrosiTenbHas paboTta ¢ y4eOHHKOM.

JKUBOH MaTCpuu. HCCKOJBKHM HUCTOYHHKaM.

Pabota ¢ pa3naToYHBIM MaTepUaIoM.
Pemenue 3anau.

3akperuieHre 3HaHui 10 TeMe.
[MoaroroBka kK KOHTPOIBHOW padoTe.

8. O0o0011EHNE
3HaHUM 1O Kypcy
ouonoruu 11 xiacca.

9. Wrorosas | PemieHue 3aanuii KOHTPOJIBHON pabOTHI,
KOHTPOJIbHAS
pabora.
10. Awnanus | McnpaBiienne ommooK.
KOHTPOJIbHOU Pa360p 3amanmii KOHTPOIBEHOW PabOTEHI.
paboTEHL. Crymanue oObsICHEHUH yquTedsl.
Cnmcok Jiurepatypbl
10 xnacc
Jna yuumens:

1.bensie [1. K., PyBunckuii A. O., Boponmos H. H. u ap. O6mast 6uonorust, 10—11 xmacc.
M.: [Ipoceemenue, 1993.

2. lonsuckuit FO. Y. O6mas 6uosorus, 10—1 1xmace. M.: [Ipocsemenue, 1991.

3.JIepuep I'.W. buonorus. Tectsl u 3aganus ajig nocrynamomux B BY3e1.- M.: AkBapuym.
['UIIIIB, 1998

4.T'pun I1., Crayt V, Teiinop . buonorus. M.: Mup, 1990. T. 1—3.

5.bonpII0# CrpaBOYHUK IS IIKOJIBHUKOB M TIOCTYMNAIOMIUX B By3bl. buosorus. M.: Jlpoda,
1999.

6.Kosnosa T.A., Kyumenko B.C. buonorus B Tabnuiax 6-11 kmaccsl. CripaBouHoe ocooue.
- M.:Jlpoda, 2002;

7.Marepuansl ¢ Tecramu 1o EI'D

8.A.I'. Iparomusios, P./[. Mam. IIporpammsl [Ipuponosenenue. buonorus. Dxonorus: 5- 11
kiacc M.: «Benrana-I'pag» 2010 r.

9.0.I1. Aynxuna PaseépHyroe  Temaruyeckoe
N.H.ITonomapésoii .-Boarorpan : Yuurens, 2012r.

Hnmepuem-pecypcoi:

1. 1C: IlIxona. Peneturtop. buonorus

2. http://school-collection.edu.ru

3. www.bio.nature.r

4. http://bio.1september.ru - razera «buosorus» - npuaoKeHne K «1 ceHTIOps»

5. www.bio.nature.ru - Hay4HbIE HOBOCTH OHOJIOTHH.

6. www.edios.ru - Diaoc - EHTp JUCTAaHIIMOHHOTO 00pa30BaHUS.

7.www.km.ru/education - YueOnbie MaTepuaisl u ciioBapu Ha caiite «Kupumn u Medoauii

IJIAHUPOBAHHUC 10 mporpamMme

11 xmacc
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Jna yuumena:

1.bensie J1. K., PyBunckuii A. O., Boponnos H. H. u ap. O6mas 6uonorus, 10—11 kiacc.
M.: IIpocsemmenue, 1993.

2. IMonsuckuit FO0. N. O6mas 6uonorust, 10—11kmacc. M.: I[IpocBemienue, 1991.

3.JIepuep I'.W. buonorus. Tectsl u 3ananus s nocrynaomux B BY3s1.- M.: AkBapuym.
['NIIIIB, 1998

4. Tpun I1., Crayr V, Teiinop A. buonorus. M.: Mup, 1990. T. 1—3.

5. BosbIoN CrIpaBOYHUK ISl ITKOJIBHUKOB M TIOCTYIAIOIINUX B BY3bl. buonorus. M.: [Ipoda,
1999.

6.Koznosa T.A., Kyamenko B.C. buosorus B tTabnumax 6-11 xnaccer. CripaBounoe nocooue.
- M.:[Ipoda, 2002,

7.Matepuansl ¢ Tectamu 1o EI'D

8.A.T'. lparomuos, P.J[. Mam. [Iporpamwmer [Ipuponosenenue. buonorus. Dxonorus: 5- 11
knace M.: «Benrana-I"pad» 2010 .

9.0.I1. lyaxuna Pa3zBépHyroe = TemaTMueckoe  IUIAHUPOBAHME MO  MPOTrpaMme
N.H.ITonomapéaoii .-Bonrorpaz : Yuurens, 2012r.

10.EI'D — 2012. ®enepanbHblii OaHK SK3aMEHAIIMOHHBIX MaTepuanoB. buomorus. OUIIN
aBTOp-cocraButenh: P.A. Ilerpocosa. M.: Dkcmo, 2011.

11. T'ongapos O.B. I'eneruka. 3amgaun. — Capatos: Jlumeit, 2005.

/s yuenuka:

Humepnuem-pecypceol:

1. 1C: llIkona. Penetutop. buonorus

2. http://school-collection.edu.ru

3. www.bio.nature.r

4. http://bio.1september.ru - razera «buomorusy - mpuIoKeHue K «1 ceHTIOPsD»

5. www.bio.nature.ru - Hay4HbIC HOBOCTH OHOJIOTHH.

6. www.edios.ru - Diaoc - HeHTp AMCTAHIIMOHHOTO 00pa30BaHMs.

7.www.km.ru/education - YueGHsie MaTepuaibl U cioBapu Ha caiite « Kupuin u Medoauii
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