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HopmaTuBHbIe U MPaBoOBbIe IOKYMEHTbI, YUeOHO-MeTOoIu4YecKas JIUTepaTypa, Ha 0CHOBE KOTOPBIX
CoCTaBJIeHA MPOrpaMma:

1.®enepanbHbIi TOCYIaPCTBEHHBIH 00111€00pa30BaTeIbHbIA CTAaHAAPT OCHOBHOT'O 00IIEro 00pa3oBaHus
P® ot 17 nexadps 2010 . Ne 1897;

2. TlporpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs MO OHOJIOTHU C YYETOM aBTOPCKOW MPOrpaMMBI IO
omonormm B.B.[laceunnka (I'.M.[lanpnseBa. Ilporpammer masi o0mieo0pa3oBaTENbHBIX YUPEKICHHMN.
Buonorwust.5-9 knaccel. CoopHuk nporpamm. poda, 2015t).

3. ®enepanbHbIi NepeveHb YYeOHHUKOB, PEKOMEHIOBAHHBIX (JIOMYIICHHBIX) MHHUCTEPCTBOM 00pa30BaHHUS
1 Hayku P® k Wcnosp30BaHuI0 B 00pa3oBaTeIbHOM Mpoliecce B 00Ie00pa30BaTeIbHBIX YIPEKICHUSIX, Ha

2021/2022 y4ebHbIii rO;

B nporpamme ocoboe BHHMaHHE YAEICHO COJEPKAHUIO, CIOCOOCTBYHOIIEMY (HOPMHUPOBAHUIO
COBPEMEHHOH €CTECTBEHHOHAYYHOW KAapTHHBI MHpPA, MOKAa3aHO MPAKTUYECKOe NMPUMEHEHUE OHOIOTHYCCKUX
3HAHUU.

[TocTpoeHune yaeOHOTO coliepKaHus Kypca OCYLIECTBIACTCS MOCIeI0BATENbHO OT O0IIEro K YaCTHOMY C
y4€TOM peanu3aiiid BHYTPHUIIPSIMETHBIX U METANPEIMETHBIX CBsi3eil. B OCHOBY MOJIOKEHO B3aMMOJICHCTBUE
HAYYHOTO, TYMaHHUCTHYECKOTO, aKCHOJOTMYECKOTO, KYJIbTYPOJIOTHYECKOTO, JIUYHOCTHO-AEATEILHOCTHOTO,
HpO6HeMHOFO, HWHTCTPAaTUBHOI'O, KOMIIECTCHTHOCTHOI'O IMOJAXO010B.

Hean u 3aapa4yn GHOIOrH4ECKOro oOpa3oBaHUs B OCHOBHOW LIKOJIE (OPMYJIUPYIOTCS Ha HECKOIBKHX
YPOBHSIX: TI00abHOM, METanpeIMETHOM, JTUYHOCTHOM M TPEAMETHOM, a TaKKe Ha ypOBHE TpeOOBaHMH K
pe3ysbTaTaM OCBOCHHS COJCPIKaHUs MPEIMETHBIX porpamm. [ To0anbpHbIe e OHOIOTHYECKOT0 00pa30BaHuUs
SIBIISIIOTCS. OOIIMMU JUIi OCHOBHOW M cTapiied mKoibsl. OHU ONpenessioTesl COLMANbHBIMUA TPEOOBAHUSAMH U
BKITIOYAIOT B ce0sI:
® CONMATU3ANMIO 00YYaeMbIX KaK BXOXJICHHE B MUP KYJIbTYPHI U COLMALHBIX OTHOILIECHHH, oOecrieurBaromice
BKJIIOUCHHUEC YHalIMXCA B TY WK MHYIO T'PYIIY WA O6H1HOCTI) — HOCHUTECJIA €€ HOPM, HCHHOCTCI\/'I, OCBaUBACMBbIX B
Ipolecce 3HaKOMCTBA C MUPOM KHBOH NPUPOIBI;

e IpUOOIEHMEe K TI03HABATEIbHOM KyJIbTYpe KaK CHCTEME II03HABaTEIbHBIX (HAYYHBIX) LEHHOCTE,
HaKOIUICHHBIX OOIIECTBOM B chepe OMOIOrmIeCcKO HayKH.

Buonoruueckoe o0pazoBaHue NPU3BAHO 00CCIICUUTD:

® OPMEHTALMI0 B CHCTEME MOPAJbHBIX HOPM M IIEHHOCTEW: NMPHU3HAHHE BBICOKOM LIEHHOCTH XH3HH BO BCEX
MPOSIBIICHUSIX, 3[0POBbS CBOETO M APYIHX JIIOAEH; 3KOJIOTHYECKOE CO3HAHNE U BOCIIMTAHHE JIIOOBH K IIPUPOAE;

e pa3BUTHE TI03HABAaTEIbHBIX MOTHBOB, HApaBJICHHBIX Ha MOJY4YEHHE HOBOIO 3HAHHUS O >KUBOW NPHUPOIE,
MO3HABATENbHBIX KAYECTB JIUYHOCTH, CBSI3aHHBIX C YCBOCHHEM OCHOB HaY4HBIX 3HAaHWH, OBJIaJCHHEM METOIAMH
WCCIIEIOBaHNUS TIPUPOJIBI, POPMUPOBAHHEM HHTEIUIEKTYaIbHBIX YMEHUH;

® OBJIAJICHUE KIIIOYCBBIMU KOMIICTCHTHOCTSIMMU: y‘le6HO'HO3HaBaTeHLHBIMI/I, I/IH(l)OpMaHI/IOHHI)IMI/I, HOEHHOCTHO-
CMBICJIOBBIMH, KOMMYHUKAaTUBHBIMU,

e popMupoBaHHe Yy OOYYAIOLIMXCSl MO3HABATEIbHON KyJIbTYphl, OCBAWBAEMOM B MpOILECCe MO3HABATEIbHOU
NESITeNIbHOCTH, U ICTETHYECKOH KYyJbTYPhl KaK CIIOCOOHOCTH K 3MOLMOHANTBHO-IEHHOCTHOMY OTHOILEHHIO K
00BEeKTaM KUBOU MPHUPO/IBL.

OT100p copeprkaHusi B IPOrpaMMe TPOBEJICH C YIETOM KYJILTYPOCOOOPa3HOTO MMOIX0/1a, B COOTBETCTBUU
C KOTOPHIM Y4aIlMecsi AOJDKHBI OCBOMTH COJEpXaHWE, 3HauuMmoe il (HOpMHUpPOBaHUS NO3HABATEIILHOI,
HPaBCTBEHHOM M 3CTETHYECKOH KyNbTYpBl, COXPaHEHHS OKPY>KAIOIIEro cpelbl U COOCTBEHHOTO 30POBbS, JUIS
MOBCEHEBHOM KU3HU U IPAKTUYECKOM €S TEIHHOCTH.

Conmepxxanne Kypca HampaBIeHO Ha (QOpPMUPOBAaHHME YHUBEpPCAIBHBIX y4eOHBIX JIeHCTBUH,
00eCTeYnBalONINX Pa3BUTHE IO3HABATEIbHBIX M KOMMYHHKATHBHBIX KauecTB JHYHOCTH. OOyuarommecs
BKITIOYAIOTCS B TIPOEKTHYIO U MCCIIEIOBATENLCKYIO JIESATEIBHOCTh, OCHOBY KOTOPOUM COCTABIISIFOT TaKue Y4eOHbIe
NEeNCTBHS, Kak: YMEHHS BHAETh NMPOOJIEMBI, CTaBUTh BOMPOCHI, KIACCH(PHUIMPOBATH, HAOIIOAATh, MPOBOAMUTH
y4eOHbIEe SKCIIEPUMEHTBI, IeNIaTh BEIBOABL, OOBICHATH, JJOKa3bIBATh, 3AIUILATH CBOU UJIEH, JaBaTh ONPEACICHUS
MOHATHSIM, CTPYKTYPUPOBATh U Ap. YUaluecs BKIIOYAaIOTCS B KOMMYHHKATUBHYIO y4eOHYIO IesTeIbHOCTD, Te
HpeO6HalIaIOT TaKu€ €€ BUABI, KaK: YMCHUC IMOJTHO U TOYHO BbIpa>XaTb CBOW MBICJIM, apr'yYMCHTHUPOBATHL CBOIO
TOUKY 3peHusi, padoTaTh B IpyINIe, MPEACTABIATh U COO0IMIATh HHPOPMALIUIO B YCTHON M MUCBMEHHOU (opMme,
BCTYNaTh B AUAJIOT U T.J.

MecTo y4eOHOro npeaMera B y4eOHOM IJIAHE



IIporpamMma paspaboTaHa B COOTBETCTBHHM ¢ yueOHbIM maHoM Ha 2021-2022 r. B paMkax ¢eaepanbHOro
rOCY/IapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 0O0INero oOpa3oBaHus. BHONOTHS B OCHOBHOM
IIKOJIe u3y4aetcs ¢ 5 mo 9 kiaccel. Pabovas mporpamma aist 9 kinacca 70 4acos.

JInyHOCTHBIE, MeTANIPeAMETHbIE H MPeIMeTHbIE Pe3yJIbTAThl 0CBOEHHUS Y4eOHOro npeamera buosorus,
HesitenbHOCT 00pa30BaTEIBLHOTO YUpEXkKAEHHUsI B 00yueHHH OMONOTHH JOJDKHA OBITH HampaBieHa Ha
TOCTHKEHHE O0YJAIOIIIMHUCS CIETYIOIIUX AUYHOCHHBIX Pe3)IbMamos.
® 3HaHWE OCHOBHBIX MPUHIIAIIOB U MTPABIJI OTHOIIEHUS K JKUBOI MPUpoOE;
¢ chopMHUPOBaHHOCTH NIO3HABATEIHHBIX NHTEPECOB U MOTHBOB, HAIIPABICHHBIX HAa N3yYEHUE KUBOH MPUPOIHI,
e OBIAJEHHE WHTEIUIEKTYAIbHBIMA YMEHHSIMH (JIOKa3bIBaTh, CTPOWTH PACCYXKACHWS, aHAIM3HPOBATH,
CPaBHHBATH, IEIATh BEIBOJIBI U JIP.);
e CPOPMHUPOBAHHOCTH ICTETHYECKOTO OTHOILIECHHUS K )KUBBIM 00BEKTaM U JIIOOBH K MIPUPOJIE.
K memanpedmemmnvim pesynomamam o6yueHUs OTHOCATCSL:
e OBJaJeHHE CIOCO0aMU CaMOOPraHW3alWU YUeOHOH NesTeIbHOCTH, YTO BKJIIOYAEeT B ceOS yMEHUs: CTaBUTh
e U TJIaHUPOBAaTh JIMYHYIO YYeOHYIO AEATENbHOCTh, OLIEHMBATh COOCTBEHHBIH BKIIAA B AEATEIHHOCTD
TPYITBL; TPOBOIUTH CAMOOIIEHKY JTMYHBIX Y4eOHBIX JOCTHKEHUH;
® OCBOCHHE TPUEMOB HCCIEIOBATEIBCKON ACATEILHOCTH: (POPMYIHPOBAHUE LIETH YUYEOHOTO HCCIIEAOBAHUS
(ombiTa, HAOMIOJEHHWS), COCTABICHHWE €ro IUIaHa, (PUKCUPOBAHUE pPE3YyJIbTATOB, HCIONB30BAaHHE IPOCTHIX
HU3MEPUTENBHBIX PHOOPOB, (OPMYITUPOBKA BBIBOJIOB IO PE3YJIbTATaM HCCIEJOBaHMS,
e (dopmupoBaHHe TpPUEMOB PabOTBHl C pa3HBIMH HCTOYHHKAMH WH(GOPMAIUHN: HAXOIUTh OHOJOTHYECKYIO
WHGOPMAITUIO B PA3NAYHBIX HCTOYHUKAX, AHAIM3WPOBATH W OIEHWBATH WH(OPMAIHIO, MPeoOpa3OBHIBATH
WH(GOPMAITUIO U3 OJHOU (OPMBI B APYTYIO POPMY;
® CIIOCOOHOCTBH BBIOMPATh LENIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JIEHCTBUSX U MTOCTYIIKAX 10 OTHOLICHHIO
K JKUBOM MIPHUPO/IE, 30POBBIO0 CBOEMY M OKPYKAIOIINX;
® pa3BUTHE KOMMYHUKATHBHBIX YMEHHHA M OBJAJEHIE OMBITOM MEXITHYHOCTHOW KOMMYHHKAITH, KOPPEKTHOE
BeJICHUE TUAIIOTa M Y9aCTHE B TUCKYCCHH, y4acTHe B pabOTe TPYIIITHI B COOTBETCTBHH C 0003HAUYEHHON POJIBIO.
Ilpeomemnvimu pezyromamamu 0OyIeHUS ABISIOTCS:
e B nmosHaBatenbHO# chepe:
— (opMUpOBaHHUE IPEICTABIICHUH O OMOJIOrMM KaK OJHOM M3 BOXKHEHINIMX HAyK, KaK Ba)KHEHIIIEM JJIEMEHTE
KYJIBTYPHOTO OIBITA YEJIOBEYECTRA.
— pacmiMpeHHe W CHCTeMaTH3alusl 3HAHUH O MHOT000pa3uu OOBEKTOB >KHBOW IPHUPOMBI, (HOPMHUpPOBAHHE
MIPEJICTABICHUH O CBS3AX MEXAY >KUBBIMH OpPTaHW3MaMH, BBLIEJICHHE CYIIECTBEHHBIX IPHU3HAKOB >KHMBBIX
OpPTraHHU3MOB U MPOIIECCOB;
- ONpeeNeHrne TPUHAMISKHOCTH OHOJOTHYECKHX OOBEKTOB K OMNPEIEIIEHHOW CHCTEMATHYECKOW TpyIIie,
CpaBHEHHE OHOIIOTUIECKIX 00BEKTOB U MPOIIECCOB;
- 00BsicHeHUE PO OMOJIOTHH B MTPAKTUYECKOH JesITEIbHOCTH JIIOJIeH; MeCTa M POJIH YeJIOBEKa B TIPUPOJIE, POITH
OpPTraHU3MOB B )KH3HH YEIIOBEKa;
- pa3nUYeHre Ha TaOMUIaX YacTeld U OpraHOMIOB KJIETKU, HA KUBBIX 00BEKTaX W TaOJHIAX OPraHOB PAaCTEHHIA,
ChbEZIOOHBIX H SJ0OBUTHIX TPHOOB;
- (hopMHpOBaHUE DIIEMEHTAPHBIX HCCIIEJOBATEIBCKAX YMEHHH, MPUMEHEHHE MONYUYEHHBIX 3HAHUH M YMEHHH
JUTS pelleHns MPaKTHYECKUX 3a/1a4 B TIOBCEIHEBHOW JKU3HH, JUII OCO3HAHHOTO COOIIOJCHHS HOPM U TPaBUII
0e30MacHOro0 TOBEJICHUS B IPUPOIAHON cpeje, NMPU OKa3aHWU MPOCTEHIINX BUJOB IEPBOH MEIUIIMHCKON
TTOMOIIIH.
e B [EHHOCTHO-OpMEHTALIMOHHOH cdepe — 3HAaHME OCHOBHBIX NPABWJI MOBEIEHHS B MPUPOAE, aHAIN3 H
OLIEHKA MOCTIEICTBUI AATENFHOCTH YeJIOBEKa B MPUPOJE, BIUsSIHIE (PaKTOPOB PUCKA Ha 3[0POBbE YETIOBEKA.
e B cdepe TpynoBoil nesATENbHOCTH — 3HAHHUE M COOJIIOJEHHE TpaBMJl pabOTHl B KaOWHETe OHOJIOTWH,
coOmozieHne mpaBuil paboThl ¢ OMOJOTMUECKMMH HpUOOpaMH M MHCTPYMEHTaMM (TpernapoBasIbHBIE HIJIBL,
CKaJBIIENH, IYNbl, MHKPOCKONBI), (OPMHPOBAHHE HABBHIKOB YXOJa 332 KOMHATHBIMA W KYJIBTYpHBIMH
PacCTEHHUSAMH.
e B chepe dpusmueckoil nesSTEIBHOCTH — OCBOSHHE NPHEMOB OKa3aHWs IEPBOM MOMOILM IIPHU OTPaBICHUH
SIIOBUTBIMHU IprOaMu, pacTEHUAMH, IIPH NPOCTYTHBIX 3a00I€BaHUIX.
e B acrernueckoii cepe — OBIIaICHHE YMEHUEM OIICHUBATh C 3CTETHUYECKON TOUKU 3PEHHUST OOBEKTHI KUBOU
TIPUPOIBL.
e  Oomas xapakTepucTHKA y4eOHOr0 mpeaMeTa



W3ydyeHne OmONOTMM HA CTYNEHH OCHOBHOTO 00mIero oOpa3oBaHHMS TPAJAWLMOHHO HANpaBIeHO Ha
(dhopmupoBaHUe Yy yUaNTUXCS MPEACTABICHUN 00 OTIHIUTEILHBIX 0COOCHHOCTSAX 00BEKTOB JKHBOW IMPUPOIBI, UX
MHOT000pa3iu M 3BOJIOIMK; O YeJIOBEKEe Kak OMOcOoIMaibHOM cymiecTBe. s ¢hopmMupoBaHuUs y ydammxcs
OCHOB HayYHOTO MUPOBO33PCHHUS, PA3BUTHSI MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH U MMO3HABATEILHBIX HHTEPECOB B
mpoliecce M3ydeHuss OMOJIOTHH OCHOBHOE BHUMAHHE yNESeTCS 3HAKOMCTBY YYAIIUXCS C METOJAaMH HAay9IHOTO
MTO3HAHWSI )KUBOW MPHUPOJBI, TTOCTAHOBKE MPOOIIEM, TPEOYIONMMX OT YYAIIHXCS CaMOCTOSTENIbHON JAeATEeTbHOCTH
M0 X Pa3peILeHHIO.

CopmepxaHne Kypca HalpaBlieHO Ha (QOpPMHpPOBaHHE YHHUBEPCATBHBIX YYeOHBIX JIEHWCTBUH,
o0ecreunBaroIMX pa3BUTHE TI03HABATEIbHBIX W KOMMYHHKATHBHBIX KadecTB JHUYHOCTH. OOywaromiumecs
BKITIOYAIOTCS B IPOCKTHYIO U MCCIEIOBATENLCKYIO AESATEIBHOCTh, OCHOBY KOTOPOH COCTABIISIIOT TaKue y4eOHbIe
JNCHCTBHS, KaK YMEHUE BHUJETh MPOOJIIEMBI, CTAaBUTh BOMIPOCHI, KIACCU(PHUIMPOBATH, HAOIIOAATh, MPOBOIUTH
SKCIIEPUMEHT, AENaTh BBIBOJBI, OOBSICHATH, JOKA3bIBaTh, 3AIUIIATH CBOH HIEH, JaBATh ONPENEICHUS TOHITHIA,
CTPYKTYPUPOBATh MaTepUal U JIp. YUaluecs BKIOYAIOTCS B KOMMYHUKATUBHYIO YUEOHYIO NEATENBHOCTD, TJIE
Mpeo0iaaroT Takue e€ BHUJbI, KAK YMEHHUE IMOJIHO U TOYHO BHIPAXKAaTh CBOM MBICIIH, apTyMEHTHPOBATh CBOIO
TOYKY 3pEHHUs, paboTaTh B TPYIIIE, MPEACTABIATh U COOOMIATh MHPOPMAIIHIO B YCTHOW M MMMCEMEHHON (opme,
BCTYTIaTh B IUAJIOT H T. II.

VYyamuecs y3HaIOT, YeM KHBasi IPUPOIa OTIAMYAETCS OT HEXKHMBOH; MOIyYaroT 0OIIHe MPeCTaBICHUS O
CTPYKType OHOIIOTHYECKOW HAyKW, €€ WUCTOPHUH W METOJaX HWCCIICOBAHUS, IAPCTBAX JKUBHIX OPIraHMU3MOB,
cpemax oOWTaHWS OPraHW3MOB, HPAaBCTBEHHBIX HOpMaxX W TPHUHIMIIAX OTHOUICHWS K MPHPOJE. YdUaliuecs
MOJIy4aroT CBEACHHA O KJICTKC, TKaHAX W OpraHax >XMBBIX OpPraHU3MOB, yI‘HY6H§HOTC$I HUX 3HaHUsA 06 YCII0BUAX
JKU3HU U Pa3HOOOpPa3uM, PaCIpOCTpAaHCHHHM W 3HAYCHHM OaKTepuil, TpUOOB M PACTECHUM, O 3HAYCHUU I3TUX
OpPTaHU3MOB B TIPUPOJIE U KU3HU YEIIOBEKA.

[ony4yeHnusle OMOIOTHMYECKHE 3HAHUS CIYXKAaT OCHOBOW MPU PACCMOTPEHHUH SKOJIOTHH OpraHU3Ma, MOMYJISIIUY,
OuoreHo3a, brochepsl 1 00 OTBETCTBEHHOCTH YeNIOBEKa 32 JKU3Hb Ha 3eMIle.

VYyamuecss JOKHBI YCBOUTh M TPUMEHSATH B CBOEH JESITETHHOCTH OCHOBHBIC ITOJIOXKEHUS
OHMOJIOTHYECKON HAYKHA O CTPOSHUH U KU3HEAEATEIbHOCTH OPTaHU3MOB, UX WHIWBUAYAITHHOM W UCTOPUIECKOM
Pa3BUTUHU, CTPYKTYpe, (PYHKIIMOHMPOBAHMU, MHOTOOOpPa3MM 3KOJIOTMUECKUX CHCTEM, WX H3MCHCHHH IO
BJIIMAHUEM ACATCIIBHOCTHU YCJIOBCKA, HAYUUTHCA NPUHUMATL 3KOJOTMYCCKH IMPABUJIBHBIC PCIICHUA B O6H3CTI/I
MIPUPOIOTIONH30BAHMS.

Wzyyenne Ouojormyd Mo MpelaraéMod IporpaMMe MpeanojiaraeT BeJeHHE (PEHONOTHUECKIX
HAOJIONEHWH, ONBITHMYECKOM M TpakTHUecKOoW paboTel. s TMOHMMaHWS yYallUMHCS —CYIIHOCTH
OHMOJIOTHYECKUX SIBIIEHUI B MPOTrpaMMy BBEICHBI JIA0OpPATOPHBIE paOOThI, SKCKYPCHH, TEMOHCTPAIIMU OTBITOB,
MpoBeJIeHre Ha0moieHni. Bee 3To 1aeT BO3MOXKHOCTh HAMPaBICHHO BO3/IEHCTBOBATh HA JIMYHOCTh yUAIIETOCs:
TPECHUPOBATh MaMATb, pa3BUBATH Ha6J’IIO):[aTeJ]LHOCTL, MBIIJICHUE, O6y'-IaTB nmpueMam CaMOCTOSITEIIbHOM
y4eOHOW AESITENFHOCTH, CITIOCOOCTBOBAThH PA3BUTHIO JTFOO03HATENILHOCTH U HHTEPECa K TIPEIMETY.

[Ipennaraemast pabodass mporpamMma peaau3yercs B y4eOHHKaX OHOJIOTHH W Y4eOHO-METOIUYEeCKHX
MOCOOMSIX, CO3/ITaHHBIX KOJUIEKTUBOM aBTOPOB 107 pykoBojacTBoM B.B. [aceunuka.

JlesTenbHOCTh 00Pa30BaTEIILHOTO YUPEKIACHUS O0IIero 00pa3oBaHusl B 00yUYeHHUH OMOJIOTMH JOJDKHA
OBITh HAIIPABJICHA HA JIOCTH)KCHHUE O0YUAIOIINMHUCS CIETYIONIUX JAUYHOCHHBIX Pe3Y/IbMano6:

1) 3HaHME OCHOBHBIX NMPUHIIMIIOB W MPABUJI OTHOLIEHHS K KMBOMW MPHUPOJE, OCHOB 3J0POBOI0 00pa3a KHU3HU U
3I0pOBheCOEPETaroIINX TEXHOIOTHIA;

2) peanu3zaiusi yCTAaHOBOK 37I0POBOTO 00pa3a »KU3HU

3) chopMHPOBaHHOCTH MO3HABATENHHBIX HHTEPECOB M MOTHBOB, HANIPABIICHHBIX Ha M3yUYEHHE KUBOU MIPUPOJIBI,
MHTEIJIEKTYaJIbHBIX YMEHUH (I0Ka3bIBaTh, CTPOUTH PacCyXKJI€HUs, aHaIM3UPOBaTh, CPABHUBATH, /I€JaTh BHIBOIBI
U JIp.); 3CTETUYECKOTO OTHOIIIEHUS K )KUBBIM O0BEKTaM.

Memanpeomemnvimu pe3yibmamamy OCBOSHHUS BBITYCKHUKAMH OCHOBHOM IIKOJIBI TIPOTPAMMBI IO OHOJIOTHH
SABJISTFOTCSL:

1) oBnajieHue COCTABISIONUMH HCCIICAOBATEIbCKON M TPOEKTHOW JEsTEeIbHOCTH, BKIIOYAs YMEHHS BHJICThH
mpo0JIeMy, CTaBUTh BOIIPOCHI, BBIIBUTAThH THITOTE3HI,

naBaTb OMPEACIICHUA IMOHATUAM, KJ'IaCCI/I(i)I/IHI/IPOBaTB, Ha6.HIOJIaTB, IIPOBOJUTE SKCIIEPUMEHTEI, JI€J1aTh BBIBO/IbI
1 3aKJIIOYCHUS, CTPYKTYPHUPOBATh MaTC€pual, OG’LHCHHTB, JOKa3bIBaTh, 3allUIIAaTh CBOU UCH,

2) ymeHHs paboTaTh C pa3HbIMA HCTOYHUKAMHU OHOJIOTHMYECKOW WH(POpPMAIMK: HAXOAUTHh OUOIOTHYECKYIO
MH(POPMAITHIO B pa3iMYHBIX HUCTOYHHMKAX (TEKCTe Y4YeOHWKa, HAY4YHO-TIONYJISIPHOH JIUTEpaType,
OMOJIOTUYECKUX CJIOBAPSX U CIPABOYHHKAX), aHAIM3UPOBATh W OLEHWBATh MH(OpPMAIHIO, TPeoOpa30BHIBATH
WHPOPMAITUIO U3 OJTHON OPMBI B IPYTYIO;

3) crtocOOHOCTH BHIOMPATH IICJIEBBIE H CMBICIIOBBIE YCTAHOBKH B CBOMX JCWCTBUSAX M ITOCTYIIKAX 110 OTHOIIICHUIO
K YHBOH MPHUPOJIE, 3A0POBHIO CBOEMY U OKPYKAIOIITHX;



4) yMeHHUsl aJeKBaTHO WCIIONB30BATh PEUEBBIC CPEJCTBA JUIS JIUCKYCCUM M apryMEHTAIlMH CBOEW IMO3WIINH,
CpaBHUBATh Pa3HbIC TOUKH 3PCHUS, ApTyMEHTHPOBATh
CBOIO TOYKY 3PCHHSI, OTCTaUBATh CBOIO MO3UIIHIO.
Ilpeomemnuvimu pesynbmamamu OCBOCHUS BBITYCKHUKAMU OCHOBHOH IIKOJIBI TPOTPaMMBI 110 OHOJIOTHUU
SIBIISTFOTCS:
1. B no3HaBaTenpbHOM (MHTEIIEKTYAIBHOM) cdepe:
® BBIICIICHHE CYNICCTBCHHBIX NPU3HAKOB OHMOJIOTMYECKUX OOBEKTOB (OTIMYUTEIBHBIX MPU3HAKOB JKUBBIX
OpPraHW3MOB; KIIETOK M OPraHU3MOB PAaCTCHHM, )KUBOTHBIX, TPUOOB U OAaKTEpHil; OpraHu3Ma 4eJOBeKa; BUIOB,
dKOCHCTeM; Omocdepbl) M MPOIECCOB (OOMEH BEIIECTB W NPEBPAIICHUS DSHEPTUH, IUTAHUE, IBIXaHHE,
BBIJICJICHUE, TPAHCIIOPT BEIIECTB, POCT, PA3BUTHE, PA3MHOXKEHHUE, PETYIISAIUS JKU3HENSATSILHOCTA OPTaHU3Ma;
KPYTOBOPOT BEIIECTB U MPEBPALICHUSI SHEPTUHU B SKOCUCTEMAX );
® [PHUBEICHUE JIOKA3aTeNbCTB (ApryMEHTAIMS) pOJICTBA YEJIOBEKAa C MIICKONMTAIONUMH JKUBOTHBIMU;
B3aMMOCBSI3H Y€JI0BEKA U OKPYKAIOIICH CPelIbl; 3aBUCUMOCTH 3JI0POBBS UEIOBEKA OT COCTOSIHUS OKPYKAIOIICH
Cpensl; HEOOXOAWMOCTH 3aIllMTHl OKpPY)KAMOIMmIeH cpenbl; COOMIOACHHS Mep NPOQPUIAKTHKA 3a00JIeBaHUH,
BBI3BIBACMBIX PACTCHUSIMHU, KUBOTHBIMU, OaKTEpUSAMU, TpUOAMH M BUPYCaMH, TpaBMaTu3Ma, crpeccoB, BIU-
MH(GEKIUY, BPEIHBIX MPUBBIYCK, HAPYIICHUS OCAHKH, 3PCHUS, ClIyXa, HHOEKIMOHHBIX M MPOCTYIHBIX
3a00JIEBaHUIA;
e KiaccUpUKanUs — ONPEACICHUEC MNPUHAIICKHOCTH OHOJOTHYECKUX OOBEKTOB K  ONpPEICIICHHOM
CHUCTEMATUYECKOH rpyIIe;
® 00BsCHEHHE POJIM OUOJIOTHH B MPAKTUYECKOH JEATEIBLHOCTHU JIIOJICH; MECTa M POJIM YEIOBEKa B MPHPO/IC;
poACTBa, OOHIHOCTH MPOMCXOXKICHHS M DBOJIOLMH PACTCHUH W KUBOTHBIX (HAa MpPUMEpPE COMOCTABICHUS
OTJACNBHBIX TPYIIN); POJNH pPa3MYHBIX OPraHU3MOB B JKH3HM UYEJIIOBEKA, 3HAYCHUS OHOJIOTMYECKOro
pasHooOpasus IUisi COXpaHeHHUs] OHocdepbl; MEXaHU3MOB HACIEICTBEHHOCTH W W3MEHYMBOCTH, MPOSBICHUS
HaCJIe/ICTBEHHBIX 3a00JIeBaHNH y YelloBeKa, BUI000pa30BaHMsl U IPUCTIOCOOJICHHOCTH;
® pa3iMycHHE Ha TaOJMIAX YacTel M OPraHOWOB KIICTKH, OPraHOB M CUCTEM OPraHOB YEJIOBEKA; Ha JKUBBIX
o0BbeKTaX U TaOJUI[AX OPraHOB I[BETKOBOIO PACTCHUS, OPTaHOB M CHCTEM OPIaHOB >KMBOTHBIX, PacTCHUH
pasHBIX OTJENOB, >KUBOTHBIX OTJACIBHBIX THIIOB M KJIACCOB; HAWOOliee pACIPOCTPAHCHHBIX PACTCHUH U
JOMAaNIHHUX XWBOTHBIX, C'I:.CI[O6HI)IX U AA0BUTBIX I‘pI/I6OB, OITaCHBIX IJIA 4Y€JIO0BCKa paCTCHI/Iﬁ 1 XKUBOTHBIX,
® CpaBHCHHUC 6I/IOJIOI‘I/ILICCKI/IX O6'I)CKTOB " IpoHeCCOB, YMCHHUE ACJIaTh BBIBOALI U YMO3AaKJIIOUYCHHA Ha OCHOBE
CpaBHEHUS;
® BLIABJICHHE HM3MCHUYMBOCTH OPTraHU3MOB; MPHUCIOCOOJICHUH OpPraHu3MOB K cpeie OOUTAaHWS; THIIOB
B3aMMOJICHCTBUSI PA3HBIX BUIOB B 3KOCHCTEME, B3aUMOCBS3CH MEXAy OCOOCHHOCTSIMHU CTPOCHHUS KIETOK,
TKaHe#, OpraHoB, CHCTEM OPTaHOB U UX (DYHKIIUAMU;
e OBJaJICHHE METOJaMH OHOJIOTMYECKOW HAayKW: HAONIOJCHWE W OINUCAHWE OWOIOTHYECKUX OOBEKTOB H
MPOIIECCOB; MOCTAHOBKA OMOJIOTUYECKUX IKCIICPUMEHTOB U O0BSICHEHUE UX PE3YJIbTATOB.
2. B 1ICHHOCTHO-OpUEHTAITMOHHOM cdepe:
® 3HaHHE OCHOBHBIX MPABUJI MTOBEJICHHS B IPUPOJIE U OCHOB 37I0POBOTO 00pa3a KU3HH;
® aHAU3 U OICHKA MOCIEACTBUH NEATSILHOCTH YEIOBEKA B MPUPOJIC, BIUSHUS (HAKTOPOB PUCKA HA 37I0POBBE
YenoBeKa.
3. B cdhepe Tpyn0BoOii IeATEIIEHOCTH:
e 3HaHHE W cOOJIO/IEHIE PaBWII PabOTH B KaOuHeTe OMOJIOTHY;
e coOmoeHne MpaBWiI paboThl ¢ OMOJIIOTHYECKUMH MPHOOPAMH U MHCTPYMEHTaMH (TpernapoBaIbHBIE WTJIbI,
CKaJIbIIeIH, JIYTIbl, MUKPOCKOIIBI).
4. B chepe puznueckot 1esTebHOCTH:
® OCBOEHHE MTPHEMOB OKa3aHHs MEPBOI MOMOIIM PU OTPABJICHUHU AJOBUTHIMH TpHOaMH, PaCTEHUSAMH, YKycax
JKUBOTHBIX; IIPpU MNPOCTYAHBIX 3a6OHeBaHI/I$IX, OJKorax, O6MOpO)KeHI/I$IX, TpaBMax, CIIACCHUH YTOIIAIOLICTO,
paHHOHaHBHOﬁ opraHusanuu Tpyaa W OTJbIXa, BbIpAlIMBAHUA W Pa3MHOXCHHA KYJIbTYPHBIX paCTeHI/Iﬁ )51
JIOMAITHUX )KUBOTHBIX, YX0/1a 332 HUMHU; MTPOBEACHUS HAOIIOICHHIA 32 COCTOSTHIEM COOCTBEHHOTO OPraHU3Ma.
5. B acrernyeckoii cdepe:
® OBJIaJICHUE YMEHHUEM OIICHUBATH C 3CTETHYECKOM TOUKH 3peHHS 00BEKTHI dKHUBOM MPHPOJIHI.

Cucrema OIEHKH JTOCTIKEHHS JIAHUPYEMBIX PE3YyIbTaTOB OCBOSHHS TPOTPAMMBI
MpeIoiaraeT KOMILIEKCHBIN TIOJIXO/1 K OIICHKE PE3yJIbTaTOB 00pa30BaHUs, TIO3BOJISIONINNA BECTH
OIICHKY JIOCTIDKEHUS 00YJarOIIUMUCS BCEX TPEX IPYII Pe3yIbTaTOB 00Pa30BAHUS: IUYHOCHIHBIX,
MemanpeomMemHubvlx 1 NPEOMemHbIX.

B coorBerctBUM ¢ TpeboBaHusMu CTaHAapTa 0ocmudiceHue TUYHOCMHBIX Pe3yIbmamos He
BBIHOCUTCS Ha WTOTOBYIO OIICHKY OOYYarOIIUXCS, a SIBIIACTCS MPEIMETOM OIEHKH 3((EKTUBHOCTU




BOCIIHTATEIbHO-00Pa30BaTEIbHO ESITEIFHOCTH 00pa30BaTEIbHOTO YUPEXKICHNS U 00pa30BaTEIbHBIX
CHCTEM pa3HOro ypoBHs. OneHKa JOCTIDKEHUS METalpeIMETHBIX Pe3yJIbTaTOB MOXET IIPOBOANUTHCS B
XO0Z€ Pa3NUuHBIX mponenyp. OCHOBHOH NpoLeAypOi HTOTOBOW OLIEHKH JOCTHKEHHS METalpeMETHBIX
PE3YABTATOB SIBIACTCS 3AWUNA UMO208020 UHOUBUDYATLHO20 NPOEKMA.

JIOTIOJTHUTENIPHBIM  UICTOYHUKOM JIAHHBIX O JIOCTHIKEHHH OTACNBHBIX METalpeIMETHBIX
pe3ynpTaToB OyIyT CIYXKHTh pe3yJIbTaThl BBINOIHEHHS IIPOBEPOYHBIX paboT (Kak MpaBHIIo,
TeMaThiyeckux). B Xozae Tekymiei, TeMaTHUECKOW, MPOMEKYTOUHOM OIIEHKH MOXET OBITh OLEHEHO
TOCTI)KEHHE KOMMYHHKATHBHBIX M PETYJIATHBHBIX JCHCTBHIA, KOTOPBIE TPYAHO MM HEIEIecO00pa3sHo
MIPOBEPSTH B XOJC CTAHAAPTU3UPOBAHHOM UTOTOBOM MTPOBEPOUHOM padboThI. [Ipu 3TOM 00s13aTETHLHBIMHI
COCTABISIIOIIMMH  CHCTEMbl BHYTPHUILKOJBHOIO MOHHUTOPHHTAa 00pa30BaTeNbHBIX JOCTIKCHHUN
SIBIISTIOTCS. MaTePHAJIbL:

* CIapmosoil OUACHOCMUKU,;

TEKYILETO BBIMOIIHEHHS YYEOHbIX UCCIeO08AHULL U YHEOHBIX NPOEKMO8,;

* NPOMEJICYMOUHBIX U  UMO208bIX KOMNIEKCHbIX pabom HA MedCnpeOMemHol OCHOge,
HANpaBJICHHBIX HAa  OIEHKY  C(OPMHUPOBAHHOCTH  IO3HABATENBHBIX,  PETYIATHBHBIX U
KOMMYHHUKATUBHBIX JEHCTBUH MTPH pEIICHNH y4eOHO-TT03HABATENBHBIX M yI4eOHO-TTPAaKTHYECKUX 3a/1a4,
OCHOBaHHBIX Ha paboTe C TEKCTOM,;

* TEKYIIETO BBIOJHEHUS BBIOOPOUHBIX VYEOHO-NPAKMUYECKUX U YYEOHO-NOZHABAMENbHbIX
3a0aHutl Ha OIICHKY CIIOCOOHOCTH M TOTOBHOCTH YYAIIMXCSI K OCBOCHHUIO CUCTEMAaTHYECKUX 3HAHUH, UX
CaMOCTOSITEIbHOMY TIOTIONIHEHHUIO, TIEPEHOCY M MHTETpaluH; CIOCOOHOCTH K COTPYAHUYECTBY U
KOMMYHHKAIIUH, K PEIICHHUIO JINYHOCTHO M COIMAJIbHO 3HAYMMBIX TPOOJIEM U BOIUIOMICHHIO pEeIICHUN
B IPAKTHKY; CHOCOOHOCTH M TOTOBHOCTH K mcnosb3oBaHuio VKT B mensx oOydeHUWs W pa3BUTHS,
CIOCOOHOCTH K CaMOOPTaHU3aIlH, CAMOPETYJISIIIAN U PEICKCHUH;

* 3qWUMbl UMO2068020 UHOUBUOYATLHO20 NPOEKMA.

Cucrema OIEHKH TNPEAMETHBIX PE3yJbTaTOB OCBOCHUS MPOTPAaMMBI C yYETOM YpPOBHEBOTO
noaxoxaa, npunAToro B CraHmapTte, NpeIoyiaraeT evloeneHue Oa308020 YPOGHA OOCMUNMCEHUU KaK
MOoYKU Omc4éma TPU TIOCTPOSHUH BCEW CUCTEMBI OIICHKU U OpTaHW3alli MHAWBUAYAILHON PabOTHI ¢
oOyvaromumucs. st ONEHKH JUHAMUKH (OPMUPOBAHUS NPEAMETHBIX pPE3YJIbTaTOB B CHUCTEME
BHYTPHIIKOJIBHOTO MOHHUTOpUHra 0Opa30BaTEeNbHBIX JOCTIWKEHHH OyayT 3adUKCHpPOBaHBI U
MPOoaHaIM3UPOBaHbl JaHHBIE O CHOPMHUPOBAHHOCTH YMEHHUH U HABBIKOB, CIIOCOOCTBYIOIIMX OCBOCHHIO
CHCTEMAaTU4YeCKUX 3HAHWM, B TOM YHCIIE:

* NEPBUYHOMY O3HAKOMACHUID, OMPAOOMKe U OCO3HAHUIO MeOpemu4ecKux mooenell u NOHSmMull
(oOmIeHayyHBIX 1 0a30BBIX JUISA JAHHON OOJIACTH 3HAHUSA), CITMAHOAPMHbIX AI20PUMMO8 U NPOYeoyp;

* GLISIGNCHUIO U OCO3HAHUIO CYWHOCMU U 0COOEHHOCHel W3YydaeMbIX OOBEKTOB, MPOIECCOB U
SIBJIGHUH JeWCTBUTEIBHOCTH (IPUPOJHBIX, COLMAIBHBIX, KYJIBTYPHBIX, TEXHHYECKHUX H Jp.) B
COOTBETCTBHM C COJCP)KaHUEM KOHKPETHOTO YYEOHOTO TpEeaMeTa, CO30aHUi0 U UCHOIb308AHUIO
MoOenell N3y4aeMbIX 00bEKTOB U MPOIIECCOB, CXEM;

* BbIABNICHUIO U AHANUZY CYWECMEEHHBIX U YCIMOUYUBHIX C653€ll U OMHOWeH Ul MeXy 00BEKTaMU
U MIPOIIECCAMML.

[Tpu 5TOM 0053aTENEHBIMU COCTABISIONIMMHU CHUCTEMbl HAKOTJICHHOW OICHKH SIBIISIOTCS

MaTepHabl:

* CIapmosoil OUACHOCMUKU;

* MmemMamuyeckux u Umoeo6blx NPOBEPOUYHBIX PAbOM, MEopuecKux pabom, BKIIOYAs ydeOHBIC
WCCIIEIOBAHNA U Y4eOHBIE TPOEKTHI.

Kpurtepun onenuBanns pador nmo 0uoJioruu
OneHnBaHUE YCTHOTO OTBETA yHal[UXCs
OtmeTka «5» CTaBUTCS B Cllydae:
3HaHUs, TOHUMAaHUS, TIyOMHBI YCBOEHHUS O0O0ydYaromMMcs BCero o00bEMa NPOrpaMMHOTO



MaTepuaia.

YMeHMs BBIIENATH IJIaBHbIE MOJIOKEHUS B M3Y4EHHOM MaTepualle, Ha OCHOBAHUHU (AKTOB U
IPUMEPOB 0000IAaTh, eNIaTh BHIBOJIBI, YCTAHABIUBATH MEXKIIPEIMETHBIC U BHYTPH MIPEIMETHBIC CBS3H,
TBOPYECKH IIPUMEHSET [I0JyYCHHbIE 3HaHUS B HE3HAKOMOMN CUTYalLlUH.

OtcyTcTBre OMMOOK M HEJJOYETOB MPU BOCIPOU3BEACHNUN H3yYEHHOTO MaTepraa, Ipu YCTHBIX
OTBETaX YCTPAaHEHHE OTAENbHBIX HETOYHOCTEH C IOMOIIBIO JONOJHHUTEIbHBIX BOIPOCOB YUUTE,
COOJII0ICHHUE KYIBTYPHl YCTHON PeyH.

OtMmetka «4»:

3HaHME BCEr0 U3YYEHHOT0 IPOrPaMMHOI0 MaTepuara.

VYMeHull BBIIENATh IVIaBHbIE IOJOXEHHUS B M3YyYEHHOM MaTepualie, HA OCHOBAaHUHU (PAKTOB U
npuMepoB 000011aTh, JAeiaTh BHIBOJBI, yCTAaHABIMBAaTh BHYTPU IPEIMETHBIC CBS3H, NPHUMEHSTh
II0JTyYEHHbIE 3HaHUS HA IPAKTUKE.

Hesnaunrtenbueie (HerpyObie) OmHMOKM W HENOYETHI NMPH BOCHPOU3BEACHUU HW3YYEHHOTO
MaTepuaia, COOII0IeHUEe OCHOBHBIX MPaBWJI KYJIbTYpbl YCTHON PEUH.

OtmeTka «3» (ypOoBEHb NIPEACTABIECHUN, COUETAIOIUXCS C JIEMEHTAMU HaY4YHBIX IOHSATUI):

3HaHME W YCBOGHME MaTepuajla Ha YpPOBHE MHMHHUMAJbHBIX TPeOOBaHUN MPOrpaMMbl,
3aTpyJHEHUE MPU CaMOCTOSATEIbHOM BOCIPOU3BENEHUU, HEOOXOAUMOCTh HE3HAYUTENIbHON MOMOIIU
IpernoiaBaTeds.

Ymenne paboTraTh Ha YpPOBHE BOCIPOW3BEICHHS, 3aTPyAHEHUS TpH OTBETax Ha
BUJIOM3MEHEHHBIE BOIIPOCHI.

Hamnume rpy6oi oOmmOKH, HECKOJIBKHX HErpyoObIX IpH BOCIPOW3BEICHHH HM3yYCHHOTO
MaTepHala, He3HaUUTeIbHOE HeCOOJII0/IEHHE OCHOBHBIX ITPABUJII KYJIbTYpPbI YCTHOM peuu.

OtmeTKa «2»:

3HaHUE W YCBOEHME MaTepuaja Ha yYpOBHE HMKE MUHUMAJIbHBIX TPeOOBaHUI IpPOrpamMbl,
OTJIeNIbHbIE MPECTABIECHUS 00 U3YyUEHHOM MaTrepHalle.

OTtcyTrcTBHE yMEHUH paboTaTh Ha YpOBHE BOCIPOM3BEIEHUS, 3aTPyJHEHHs NpPU OTBETaxX Ha
CTaH/IapTHbIE BOIIPOCHI.

Hanuune HeckodbKuX TpyObIX OMIMOOK, OONBLIOrO YHciaa HErpyObIX HpPH BOCIPOU3BEIECHUH
M3Y4YEHHOI'0 MaTepuaa, 3HaYuTeJIbHOE HECOOII0IEHNE OCHOBHBIX MPAaBUJI KYJIbTYpPhl YCTHON peyH.

OrieHKa BBIMOJIHEHUS MPaKTHUECKUX (J1aOOpaToOpHBIX) padoT.

OtmeTKa «5» CTaBUTCS, €CIU YUCHHK:

IIPABWJIBHO OIPEJIEINII LIENIb OIIbITA;

BBIMOJHWI paboTy B IOJHOM O0bEME C COOJIIOJIEHUEM HEOOXOJMMOI IOCIIe0BATEIbHOCTU
IIPOBEJIEHUS OIIBITOB U U3MEPEHMI;

CaMOCTOSITEIbHO W palMOHAJBHO BbIOpaJ M MOATOTOBWJI Ui OIbITa HEOO0XOJUMOe
o0OpyZOBaHUE, BCE ONBITHI MpPOBEN B YCIOBUSAX U pEXKUMaX O0OECHEUMBAIOMIMX TMOTy4YEeHUE
PE3yJIbTaTOB U BHIBOJIOB C HAHOOJIbIIEH TOYHOCTBIO;

Hay4YHO I'PaMOTHO, JIOTHYHO OMNHUCall HAOMIOZieHHus U c(hOpMyIMpOBai BBIBOABI U3 OmbITa. B
MIPEJICTaBJICHHOM OTYeTe MpPaBWJIBHO W AKKypaTHO BBINOJHWJI BCE 3allUCH, TaOJIUIbl, PUCYHKH,
rpaduKy, BBIYUCICHUS U CeJall BBIBOBI;

MPOSBIISIET OPraHU3alMOHHO-TPY/IOBBIE YMEHUs (MOAJEP’KUBAET YUCTOTY pabouero mecra U
MOPSI0K Ha CTOJIE, YKOHOMHO HCIIOJIb3YET PACXOHBIC MaTEPUAIIbI).

HKCIEPUMEHT OCYUIECTBIISET IO MJIaHy C YY€TOM TEXHHUKH O€30MacHOCTH U IMpaBUJl pabOTHI C
MaTepHaiaMHi U 000pYJIOBaHUEM.

OtMeTKa «4» CTaBUTCS, €CJIM YICHHUK BBITIOJIHII TpeOOBaHMsI K orieHKe "S", HO:

OTIBIT ITPOBOJIMII B YCIIOBUSX, HE 00€CIEUNBAIOIIMX TI0CTATOYHON TOYHOCTH U3MEPEHHIA;

WU OBLIIO JOMYIIEHO JIBA-TPH HEJ0UETA;

WM He 6ojiee 0JTHON Herpy0Ooil OmMOKM 1 OTHOTO HE/l0YeTa,

WM SKCTIEPUMEHT MPOBEJIEH HE MOJTHOCTBIO;

WIM B ONMCAaHUU HAOJIIOIEHUH U3 ONBITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CZIeJIall HETIOJIHBIE.

OtmeTka «3» CTaBUTCS, €CITU YUCHHK:

NPaBWIbHO ONpEAETIHS LeNb OIbITa; paboTy BBHINOJHIAET MPaBHJIBHO HE MEHee YeM



HATOJOBUHY, OJHAKO OOBEM BBIMOJHEHHONM YacTH TAaKOB, YTO MO3BOJSET IOJyYUTh INPaBHIbHBIC
PEe3yabTAThI U BBIBOJBI 10 OCHOBHBIM, IIPUHIMITNAIBHO BAXKHBIM 3a/1a4aM pabOThI;

WM nog60p 000pya0BaHusl, 00bEKTOB, MATEPUAIIOB, a TAKXKE PaOOTHI 110 HaYally OIbBITA IIPOBEI
C TMOMOUIBI YYMTENS; WIM B XOJ€ NPOBEACHMs ONbITa M M3MEPEHHH OBbLIM IOMYyIIEeHbl OIINOKU B
onucaHuy HabIroAeHuH, HOPMYITUPOBAHUN BHIBOOB;

OMBIT MPOBOAMJICS B HEPALMOHAIBHBIX YCIOBHAX, YTO MPUBEJIO K MOJYYECHHUIO PE3yJIbTaTOB C
OoyblIel MOTPEUIHOCTHIO; MM B OTY€Te OBUIM JOMYIIEHBI B OOIIEH CIOXXHOCTH HEe Oojiee IBYX
omuOO0K (B 3aMMCIX E€IMHMI], U3MEPEHHUSX, B BBIYMCICHUAX, rpadukax, TaOiuIax, cxemax, u T.1.)
HEMPUHIMITAAIBHOTO [T JAaHHOM paboThl XapakTepa, HO MOBJIUABIINX Ha PE3YyJIbTAT BHITOTHEHHUS;

JIOTIyCKaeT TpyOyro OommMOKy B XOJe dKCIepuMeHTa (B 00bICHEHUH, B 0OpPMIICHUH PaOOTHI, B
COOJIIOJICHNM TIpaBHJ TEXHHKH O€30MacHOCTH NpHU paboTe ¢ MarepuasaMd ¥ 00OpYIOBaHHEM),
KOTOpast UCHPABJISIETCS M0 TPEOOBAHUIO YUUTEIIS.

OtMmeTKa «2» CTaBUTCS, €CIU YUEHHUK:

HE ONPEENINI CAaMOCTOSTENIBHO LIE/b ONbITA; BBIIOIHUI pabOTy HE MOJHOCThIO, HE OATOTOBUII
HY)XHOE 000pyZOBaHHE W O00BEM BBIIOJHEHHOH 4YacTW padOThl HE IMO3BOJSET CAENATh MPAaBUIBHBIX
BBIBOJIOB;

WIN OTIBITHI, U3MEPEHUS, BBIYMCIICHUS, HAOIIOJCHHUS TPON3BOIMIIACH HETIPABHIIBHO;

WIN B X0/1€ pabO0ThI U B OTYETE OOHAPYKWINCh B COBOKYITHOCTH BCE HEOCTATKU, OTMEUECHHbIE
B TPeOOBaHMIX K OLIEHKE «3»

nomyckaetT ABe (u Oonee) rpyOble OIIMOKKM B XOJ€ SKCIEPUMEHTA, B OOBSICHEHHH, B
oopmiennn paboThl, B COONIOICHUH TPABWII TEXHUKH OE30MACHOCTH MPH PabdOTe C BEHIECTBAMHU U
000pyZI0BaHUEM, KOTOPbIE HE MOXKET UCIIPABUTh JaKe M0 TPEOOBAHUIO YUUTEIS.

OrneHKa caMOCTOSATENBHBIX THCBMEHHBIX U KOHTPOJIBHBIX padoT.

Otmetka «5» CTaBUTCS, €CIM YUCHHK:

BBITIOJTHIIT PaboTy 6€3 OMMO0K U HET0UCTOB;

2iomycTui He OoJiee OHOTO HEJl0YeTa.

OtmeTKa «4» CTaBUTCS, €CIIU YYEHHUK BBIOIHUI padOTy MOJIHOCTHIO, HO JOMYCTUJI B HEM:

He OoJiee 0/1HOM HerpyOoii OIMOKK M OAHOTO HEZ0YeTa; UM He OoJiee AByX He04EeTOB.

OtmeTka «3» CTaBUTCA, €CIU YYEHHUK IPaBWJIBHO BBINOJHUI HE MeHee 2/3 palboTsl Win
JOMYCTHIL:

He Oosiee ABYX rpyObIX OIIMOOK; WM He Oojee 0JHOM TpyOoi M oJHOM HerpyOoil omMOKHU U
OJTHOTO HejloueTa ;WM He OoJiee ABYX-TpeX HErpyObIX OIIMOOK; MM OJJHOM Herpyooi oMOKH U Tpex
HE/I0YETOB; WJIH MIPU OTCYTCTBUH OIIMOOK, HO TIPU HAJIMYUH YETHIPEX-TIATH HEJJOYETOB.

OTMeTKa «2» CTaBUTCS, €CIH YUEHHK:

JOITYCTHJI YUCIIO OMMOOK M HEIO0YETOB IPEBOCXOIIEe HOPMY, NMPH KOTOPOH MOXKET OBITh
BbIcTaBIeHa OTMeTKa «3»; UM €ClIM MPAaBUIIBHO BBITIOJIHUII MEHEE IOJIOBUHBI paOOTHI.

OrieHKa BBITIOTHEHUS TECTOBBIX 3aaHUH.

3amaHusg Cc BBIOOPOM OTBeTa (3aKpBITBIA TECT), 3aJaHHsl <JIOMOJHUTE MPEATIOKEHUEN
(OTKpBITBIII TECT) OLIEHMBAaETCsS B OJMH W JBa Oamya COOTBETCTBEHHO. ONTHUMalbHO Ha OJHOU
KOHTPOJIbHOM paboTe aath 25 3aganuii: 20 ¢ BEIOOpOM OTBETa U 5 co cBOOOAHBIM 0TBeTOM. Kpurepun
oreHoK: «5»: 16 +4 (80 - 100 % ot obmiero uucna 6amwtoB) «4»: 14 + 3 (70 - 75 %)«3»: 12 + 0 nnm
10+2 (50 - 65 %). AnddepeHunpoBaHHbINA TECT COCTABIECH M3 BOIIPOCOB HAa YPOBHE «YYCHUK JOJKCH)
(oOsi3aTenbHAS 9aCTh) U «yYEHHK MOXKET» (JIOTIOJHHTENbHAs YacTh). Hampumep, o0s3aTebHas 9acTh
cocTouT u3 15 Bompocos no 1 6amty, a JOMOJHUTENbHAS. YaCTh U3 5 BONPOCOB MOBBIIIEHHOTO YPOBHS
CIIOKHOCTH 110 2 Oaruta. Mtoro makcumym25 GamnoB. Kpurepun olieHOK: «2»: yUeHUK HaOpaj MeHee
10 6ammoB; «3»: BeimoaHMI 10 NMOOBIX 3agaHMii 00s3aTellbHOM vacTH; «4»: 13 + 4 = 170amn0B u
6onee; «5»: 15+ 6 =21 6annoB u 6oee. MOKHO BHECTH KOPPEKTUBBI B KPUTEPUHU, HO HYKHO 3apaHee
COOOIINTH MIKOJIbHUKAM KPUTEPHU OLIEHKU X PaOOTHI.

OnennBanue ordera Mmocie 3KCKypcud. OIEHHBAaeM MOJHOTY, MPABHIBHOCTH BBHITOJHEHHS
TEOPUTHYECKUX U MPAKTHUECKUX 33aJaHUN, aKKypaTHOCTbh MCIOJHEHMs. Kax/plii MyHKT OLIEHUBACTCA
OTIENLHO B Oalliax.

OnenuBanue cooOuieHus/pedepara mo 3ajJaHHON TeMe MPEAYCMATPUBAET CAMOCTOSATEIBHYIO



paboTy ¢ IOMONHUTENBbHONW nuTepaTypoil. Kpome ymeHus BbIOpaTh IIaBHOE M KOHKPETHOE IO TEMeE,
HE00XOAMMO OLIEHUTH CIEYIoLIee: MOJTHOTY PACKPBITUS TEMbI; BCE JIM 3a/laHHsI BBIIIOJHEHbI; HATUYNE

IUIaHA, PUCYHKOB M cXeM (TMpH HEOOXOAMMOCTH); aKKypaTHOCTh HCHOJMHEeHHsA. Kaxaplii myHKT
OLIEHUBAETCs OTAEIBHO B Oaiax.






JIMYHOCTHBIE, METAITPEJMETHBIE U ITPEJIMETHBIE PE3YJIbTATbHI
OCBOEHMHSA YYEBHOI'O IIPEJMETA BHUOJIOI'UA, KYPCA «BBEAEHHUE B OB YIO BUOJIOI'N1O0» 9 KJIACC

JlearenbHOCTh 00pPa30BaTEILHOTO YUPEXkKAEHUS B 00y4eHUU ONOJIOTHH JJOJKHA ObITh HalpaBiieHa Ha JOCTHXKEHHE 00yJYaroIUMUCS CIIeyIOIUX
JIMYHOCTHBIX Pe3yJbTATOB!
1) 3HaHKE OCHOBHBIX MTPUHITUIIOB U MPABHJI OTHOLICHHUS K )KMBOI MPHUPOJIE, OCHOB 370POBOr0 00pa3a JKU3HHU U 3I0POBbE-COEPETAIONINX TEXHOIOTUH;
2) peanu3anus yCTaHOBOK 3/J0POBOT0 00pa3a KU3HU;
3) copMHUPOBaHHOCTH MO3HABATEIBHBIX HHTEPECOB M MOTHBOB, HAIIPABICHHBIX HA U3YYE€HUE KUBOW MPUPOIbl; HHTEIUICKTYaIbHBIX YMEHHH
(1oKa3bIBaTh, CTPOUTH PACCYKICHUS, aHAJIU3UPOBATh, CPABHUBATD, 1€1aTh BBIBOABI U JIP.); SCTETUYECKOI0 OTHOUIEHHUS K KUBBIM 00bEKTaM.

MeTtanpeaMeTHBIMH pe3yJIbTATAMM OCBOCHHUS BHIITYCKHUKaMU OCHOBHOM IIKOJIBI IPOTPaMMbl IO OMOJIOTUU SIBIISIOTCS:

1) oBnazieHNe COCTaBISIOIMMY MCCIIEJ0OBATEIBCKOM U IPOSKTHOM 1€ TebHOCTH, BKIIIOYasi yMEHUS BUIETh IPOOJIEMY, CTABUTh BOIIPOCHI, BBIIBUTATh
THIIOTE3BI, 1aBaTh ONPEACICHUS OHATHAM, KIacCU()UITUPOBaTh, HAOIIO1aTh, TPOBOIUTH SKCIIEPUMEHTEHI, JIEJIaTh BHIBOJIBI U 3aKITFOUCHHUS,
CTPYKTYpUPOBaTh MaTepua, O0ObsICHATH, I0Ka3bIBaTh, 3alUILATh CBOU UJICH;

2) ymenue paboTaTh C pa3HBIMH HCTOYHHKAMH OHOJIOTHYEC-KOH HH(OpMAIHH: HAXO0AUTh OMOJOTHUECKYI0 HH(OPMAIIHIO B PA3IMYHBIX UCTOYHUKAX
(Texcre yueOHMKA, HAYYHO-TIONMYJISIPHON JIUTEpaType, OMOJIOTHYECKHUX CIIOBAPSX U CIIPAaBOYHMKAX ), aHAJTU3UPOBATh U OLIEHUBATh HH(POPMALIUIO,
peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJTHON (POPMBI B APYTYIO;

3) cr1ocOOGHOCTH BBHIOMPATH 1IENIEBBIE U CMBICTIOBBIE YCTAHOBKH B CBOMX JACUCTBUSAX U IMOCTYNKAaX MO OTHOIIEHHIO K )KUBOW NPUPO/IE, 3J0POBBIO CBOEMY
U OKPYKaIOILUX;

4) yMeHHe aZieKBaTHO MCII0JIb30BaTh PeUeBbIe CPEACTBA IS TUCKYCCUU M apTyMEHTAllUU CBOEH MO3UIMH, CPAaBHUBATh pa3Hble TOUKH 3pEHHUS,
apryMEeHTHPOBATh CBOIO TOUKY 3PEHMSI, OTCTAUBATh CBOIO MO3UIUIO.

IIpeaMeTHBIMHU pe3yIbTATAMM OCBOCHHUS BBITYCKHUKAMHU OCHOBHOM IIKOJIBI TPOrpaMMBbI 110 OMOJIOTHH SIBIISIOTCS:

1. B no3HaBaTenpHOM (MHTEINIEKTYAIBHO) cdepe:

* BBIJICJICHUE CYIIECTBEHHBIX MIPU3HAKOB OMOJIOTHIECKUX O0BEKTOB (OTINYUTENHHBIX TPU3HAKOB KHUBBIX

OpPraHU3MOB; KJIETOK U OPTaHU3MOB PACTEHUH, )KUBOTHBIX, TPHOOB M OAaKTEpHii; OpraHu3Ma 4el0BeKa; BUOB, SKOCUCTEM; Onocdephl) U MpOI[eCCoB
(oOMeH BelecTB U MpeBpaIieHue YHEPTu, MTUTAaHUE, IbIXaHue, BhIJICTICHUE, TPAHCTIOPT BEIIECTB, POCT, pa3BUTHE, PA3MHOKEHUE, PETYIISITUS
KHU3HEICITSIbHOCTH OpTraHu3Ma; KPyroBOPOT BEIIECTB U MPEBPAICHIE YHEPTUN B DKOCHCTEMAX );

* PUBEJICHHE JI0KA3aTEIBCTB (APTryMEHTAIHs) POJACTBA YETIOBEKA C MIICKOIMUTAIOIINMH >KHBOTHBIMU;, B3aUMOCBSI3M YEJIOBEKA M OKPYXKAIOIIEH CPEIbI;
3aBHCHMOCTH 37I0POBbS UEIOBEKA OT COCTOSIHUS OKPYXKAIOIIEeH cpe/ibl; HEOOXOIMMOCTH 3aIIUTHI OKPY>KAIOIIEH cpeibl; COOTIOACHHS MEp

PO UIAKTHKH 3a00JIEBaHMH, BBI3BIBAEMBIX PACTCHHUSIMU, KUBOTHBIMH, OaKTEpUSIMH, TPHOAMH B BUpyCaMu, TpaBMaTu3Ma, crpeccoB, BUU-undexuu,




BPEIIHBIX MPUBBIYCK, HAPYIICHUS OCAHKH, 3pEHHS, CITyXa, WH(EKINOHHBIX U MPOCTYAHBIX 3a00JICBaHUM;

* KJIaccu(UKaIms — OMpeIeNIeHNE TPUHAIICKHOCTH OMOIOTHYECKUX O0OBEKTOB K OIMPEICTICHHON CHCTEeMAaTHIECKOW TPYIIIE;

* 00BSICHEHUE POJIM OMOJIOTHH B IPAKTUYECKOH JIESITETLHOCTH JIFOICH; MECTa M POJIHM YeJIOBEKa B IPUPOJIC; POJICTBA, OOIIHOCTH MIPOUCXOXKIACHUS
3BOJOOUHN paCTeHI/If/'I U ) KUBOTHBIX (Ha IpUMEPE CONOCTABIICHUA OTACIIbHBIX prHH), POJIM pA3JIMYHBIX OPIraHU3MOB B )KU3HHU YCJIOBCKA, 3HAYCHUA
OMOJIOTUYECKOTO pa3Ho00pa3us sl COXpaHeHus: Onochepbl; MEXaHH3MOB HACIICICTBCHHOCTH U K3MEHYMBOCTH, TPOSIBIICHHUS HACIIEICTBEHHBIX
3a00JIeBaHUI y YEeIIOBEKa, BUA000PA30BaHUS U MPUCTIOCOOIEHHOCTH;

* pa3InYcHUE HA TaOJMIIaX YacTed U OPraHOMIOB KIIETKH, OPTAaHOB M CUCTEM OPT'aHOB YEJIOBEKA; Ha )KUBBIX 00BEKTAX M TaOJMIIaX OPraHOB I[BETKOBOTO
pacTCHuA, OpraHoB U CUCTCM OPIraHOB JXUBOTHBIX, paCTeHI/Iﬁ Pa3HbIX OTACIIOB, JXKUBOTHBIX OTACJIbHBIX TUIIOB U KJIACCOB; HaI/I6OJIee pacinpoCTpaHCHHBIX
pacTeHui U JOMAITHUX )KUBOTHBIX; CheJOOHBIX U STIOBUTHIX TPUOOB; OMACHBIX ISl YEIOBEKA PACTCHUN M KUBOTHBIX;

* CpaBHEHUE OMOJIOTHYECKUX OOBEKTOB M MPOIECCOB, YMEHHUE JIeIaTh BBIBOJIbI M YMO3AKIIOUCHUSI HA OCHOBE CPAaBHCHUS;

® BBISIBJICHUC U3MCHYHMBOCTH OPraHU3MOB, HpI/ICHOCO6JIeHI/II71 OpTraHnu3MOB K Cpeac O6I/ITaHI/I$[; TUIIOB B3aHMOHCﬁCTBHﬂ Pa3HBIX BUAOB B SKOCUCTEMCE,
B3aMMOCBSI3€H MEXIy OCOOCHHOCTSIMU CTPOCHUS KJIETOK, TKAHEH, OPraHOB, CHCTEM OPTaHOB U MX (YHKIIUSIMHU;

* OBJIaZICHUE METOJIaMH OMOJIOTHYECKOW HAyKU: HAOJII0ACHUE U OTHCAaHNE OMOIOTUYECKUX 00BEKTOB U MPOIIECCOB; MOCTAHOBKA OMOJIOTHUECKUX
IKCIIEPUMECHTOB M OOBSICHEHUE HX PE3YJIbTATOB.

2. B IEHHOCTHO-OpHEHTAIIMOHHON cdepe:

* 3HAHKE OCHOBHBIX ITPABWJI ITOBEACHHUSI B IPUPOJIC U OCHOB 3[IOPOBOTO 00pa3a KU3HU;

* aHAJIM3 U OIIEHKA MOCIEJACTBUIA NEATEILHOCTH YEJIOBEKa B MIPUPO/IE, BIUSHUS (GaKTOPOB pUCKA HA 3JOPOBBE UETOBEKA.

3. B cepe TpyIOBO# ASATEIBLHOCTH:

* 3HaHHE U COONIOZCHHE MTPABHIII PaOOTHI B KaOMHETE OMOJIOTUH;

* cOOITIO/IeHUE MPABUI PAOOTHI ¢ OMOJIOTHYSCKUMHE TPUOOPAMH U MHCTPYMEHTaMU (TIPETIapOBaIbHBIC UTIIbI, CKATBIICIH, JIYITbI, MUKPOCKOITHI).
4. B cihepe hbu3HyeCKOi AEATENLHOCTH:

* OCBOCHHE ITPUEMOB OKa3aHUS MIEPBOW TTOMOIIH ITPU OTPABJICHUH SAOBUTHIMH IPHOAMU, PACTCHHUSIMHE, YKYCaX )KHBOTHBIX, TPOCTYTHBIX 3a00JICBAHUSX,
0KOTax, 0OMOPOKEHUSX, TPaBMax, CIIACEHUHU YTOMAIOIIETO; pallMOHaIbHON OpTaHU3aIK TPY/Ja U OTAbIXA, BEIPAIIMBAHUS M PA3MHOXKEHUS
KYJIBTYPHBIX PACTCHHI U JJOMAITHUX )KHBOTHBIX, YXOJIa 32 HUMH; IPOBEICHUS HAOIIOICHUH 32 COCTOSIHIEM COOCTBEHHOTO OpraHu3Ma.

5. B scrernueckoii ciepe:

* OBJIQJICHUE YMEHUEM OIICHUBATH C ICTETUYCCKOW TOUKH 3PCHUS O0BEKTHI JKUBOH MPUPO/IBL.

OCHOBHOE COAEPKAHHUE YYEBHOI'O KYPCA

Buosorus. Beenenue B 0011y 0H0JIOTHI0
9 ki1acc



Beenenne (3 uaca)
buonorust Hayka o xuBO# npupoae. 3HaueHHE OMOJIOTUUECKUX 3HAHUIM B COBpeMEeHHOM Xu3HH. [Ipodeccuu, cBsi3anHbie ¢ Ononorueir. MeTo bl
uccienoanus ouonoruu. [lonstue «ku3Hb». COBpeMEHHBIC HAyYHBIC MIPEACTABICHUS O CYITHOCTH KHU3HU. CBOICTBA JKUBOTO. Y POBHH OpraHU3aI[HUH
YKWBOU MPUPO/IBI.
Jemoncmpayuau
[TopTpeThbl yueHbIX, BHECUINX 3HAYUTENIbHBIN BKJIaJl B pa3BUTHE OMOJIIOTUYECKON HAYKH.
IlIpeomemmnuie pesynomamol
Yuawuecs 0ondcuvl 3name.
— CBOMCTBA JKHUBOTO;
— METO/IbI UCCJIEIOBaHUs OUOJIOTHH;
— 3Ha4YeHHEe OMOJIOTHYECKUX 3HAHUI B COBPEMEHHOM KU3HHU.
Yuawuecs oonxcnuvl umems npeocmasnenue.
— 0 Ouonoruu, Kak Hayke o KUBOM MPUPO/IE;
— 0 npodeccusix, CBI3aHHBIX ¢ OMOJIOTHUEH;
— 00 ypOBHEBOI OpraHu3aluy KUBOU MPUPOIBI.

Pa3nen 1. MoJekyasipasiii ypoBensb (/0 uacog)

OO11as XxapakTepuCcTUKa MOJIEKYJISIPHOTO YPOBHS OpraHu3anuu xuBoro. CoctaB, CTpO€HUE U (PYHKIIMM OPraHUYECKHUX BELECTB, BXOASIINX B COCTaB
’KMBOT'O: YTJIEBOJIBL, JINIUbI, OENKU, HYKJIenHOBbIE KUCIOThI, AT® u npyrue opranndeckue coenHeHus. buonornueckue karaausaropsl. Bupychl.
Hemoncmpavyusn

CxeMblI cTpOeHUs MOJIEKYJT XMMUUYECKUX COEIMHEHHM, OTHOCSIIMXCS K OCHOBHBIM I'PYIIIaM OPTaHUYECKUX BEIIECTB.
Jlabopamopuuvie u npakmuueckue paoomsut

Pacmenienue nepokcua Bogopoia GepMEeHTOM KaTana3zon

Ilpeomemmnwie pe3yromamot:

Yuawuecs oonorcnur:

— 3HaTh COCTaB, CTPOEHUE U (PYHKIIMHM OPTaHMYECKHUX BEIIECTB, BXOJSAIINX B COCTAB KHUBOTO;

— MMETh NIEPBOHAYAIIBHBIE CUCTEMATU3NPOBAHHBIE NIPEACTABIEHUS O MOJIEKYJISIPHOM YPOBHE OpraHU3alluy )KUBOT'0, O BUPYCaX KaK HEKJIETOYHBIX
(dbopMax KU3HH;

— MOJIYYHUTH OTBIT UCHOIH30BAHUS METOI0B OMOJIOTMUECKON HAyKU U MPOBEJCHUS HECIOKHBIX OMOJIOIMYECKUX IKCIIEPUMEHTOB [T N3yUEHHS
CBOMCTB OpraHM4eCKHX BellecTB U QyHKUUN (PepMEHTOB Kak OMOJIOTHYECKUX KaTalu3aTOPOB.

Paznen 2. Kierounnlii ypoBenb (/4 uacos)



OO01as XxapakTepuCTHKa KIETOYHOTO YPOBHSI OpraHu3aluu XuBoro. Kinetka — cTpykTypHast 1 QyHKIHOHAIbHAS €MHUIA )KU3HU. MeTOo bl n3ydeHus
kieTkd. OCHOBHBIE TMOJOXKEHHS KICTOYHON TEOPHH. XUMUYIECKUI COCTaB KIETKH M €ro MOCTOSHCTBO. CTpoeHue KieTku. DyHKIIMU OPraHONI0B
kieTkd. [Ipokaprotsl, sykapuoTsl. XpoMOCcOMHBINA HAObOp KiieTku. OOMEH BEleCTB U NMPEBpallleHue Y HEPIUH — OCHOBA KU3HEIEATEIIbHOCTH KIIETKH.
DOHepreTudyeckuii 0OMEH B KJIETKE KJIETKH. AIpoOHOe U aHadpoOHOoe Ipixanue. PocT, pa3BuTHe M )KU3HEHHBIN UK KiIeToK. OOII1e NOHATHS O
JENICHUH KJIETKU (MUTO3, Me€i103). ABTOTPO(BI, reTepOoTPOdHI.

Jemoncmpayusn

Monens kinetku. MukpornpenapaTsl MUTO3a B KJIETKaX KOPEIIKOB JyKa; XpOMOCOM. MoieNu-anIuiKaiui, WUTIOCTPUPYIOLIUE IeJICHUE KIIETOK.
Pacmeruienue nepokcuaa BOIOPoO/ia C MOMOIIBIO (DEPMEHTOB, COACPIKALINXCS B )KUBBIX KIETKAX.

Jlabopamopubsie u npaxmuveckue padoomot

PaccmaTpuBaHue KIETOK paCTEeHHUM U dKUBOTHBIX MOJI MUKPOCKOIIOM.

Ilpeomemmnwie pesyromamol

Yuawuecs donscnol sHame:

— OCHOBHBIE METOJIbI U3YUCHUS KIICTKU;

— 0COOEHHOCTHU CTPOEHUS KJIETKH 3YKapUOT U MPOKAPUOT;

— (yHKIIMH OPTaHOUIOB KJICTKH,

— OCHOBHBIE TOJIOKEHUS KJIETOYHON TEOPHH;

— XMMHYECKUN COCTAB KIJIETKU.

Yuawuecs donscnvr umems npeocmasnenue:

— 0 KJIETOYHOM YPOBHE OpTraHH3aIl{ )KUBOTO;

— 0 KJIETKE KaK CTPYKTYPHOH U (PYHKIIMOHAIBHOMN €TUHUIIE KU3HH;

— 00 oOMeHe BelIecTB ¥ MpeBpalleHue YSHEPTHH KaK OCHOBE JKU3HEACATEIbHOCTH KIIETKH;

— 0 pOCTe, Pa3BUTUU 1 KU3HEHHOM IIHKJIE KJIETOK;

— 00 0cOOEHHOCTAX MUTOTUYECKOTO JEJIEHUS KIETKH.

Yuawuecs donscnvl nonyuums onvim.

— HCIIOJIb30BAHMSI METOJIOB OMOJIOTHYECKON HAYKH U TIPOBEJICHUS HECTIOKHBIX OMOIOTMYECKHUX IKCTICPUMEHTOB TSI H3YYSHUS KICTOK KHBBIX
OpPTraHHU3MOB.

Paznen 3. OpranusmeHHbIi ypoBeHb (/3 uacos)

Becmonoe u monoBoe pasMHoxkenue opranusmoB. [Tonoseie kieTku. OrmrogoTBopenue. MHINBHIyalbHOE Pa3BUTHE OPraHU3MOB. broreneTnyeckuit
3ak0H. OCHOBHBIE 3aKOHOMEPHOCTH TIepeIaun HaClIeACTBeHHOW HH(opManuu. ['eHeTHYecKast HEMPEPBIBHOCTD KHU3HU. 3aKOHOMEPHOCTH
N3MCHYUBOCTH.

Hemoncmpavyusn

Mukpornpenaparsl SHIEKIETKH U CIIEPMATO301/]1a )KUBOTHBIX.



Jlabopamopuusie u npakmuueckue padomul
BrisiBIieHNEe H3MEHYMBOCTH OpraHu3MOB. Ha mpumepe pactenuit u HBOTHBIX obuTatomux B Kypckoit obnactu.

Ilpeomemnvie pesynomamut

Yuawuecs oondicnol 3namo:

— CYUIHOCTHh OMOT€HETHYECKOTO 3aKOHA;

— OCHOBHBIE 3aKOHOMEPHOCTH Ie€pe/laun HacaeICTBEHHOH HH(popMaIy;
— 3aKOHOMEPHOCTH U3MEHUYUBOCTH;

— OCHOBHBIE METO/Ibl CEJIEKLIUU PACTCHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB;
— 0COOEHHOCTH Pa3BUTHS MOJIOBBIX KIIETOK.

Yuawuecs oondicnol umems npeocmagnenue:

— OpPraHU3MEHHOM YPOBHE OpraHU3aluy KUBOTO;

— 0 MeHo3e;

— 00 0COOEHHOCTSIX UHANBUYAIIBHOTO Pa3BUTHsI OPIaHU3MOB;

— 00 0co0eHHOCTAX OECII0JIOr0 U MOJIOBOT0 Pa3MHOXKEHHS OPraHU3MOB;
— 00 OIJI0ZJOTBOPEHHUH U €0 OMOJIOTUYECKOH POJIH.

Tema 4. Tlonyass{HOHHO-BUI0BOi1 YPoBeHb (8 uacos)

Bun, ero kpurepuu. Ctpykrypa Buaa. [Ipoucxoxaenue BuoB. PazButre 3BOMIOMMOHHBIX MpecTaBleHnid. [lonmynsius — 3reMeHTapHas eIuHuIa
sBoonnK. bopr0a 3a cylecTBOBaHHE U €CTECTBEHHBIN 0TOOP. DKOJIOTHS KaK HayKa. DKOJIOruueckre (pakTopbl U yCIOBUS CPEBIL.

OCHOBHBIE TIOJIOKEHUS TEOPUH IBOIONUH. J[BHKYIITUE CHITBI DBOJIFOIIMHU: HACIEACTBEHHOCTh, K3MEHUYNBOCTh, OOph0a 3a CyIIeCTBOBaHUE,
ecTecTBeHHbIN 0TOOp. [IprcnocobIeHHOCTh U €€ OTHOCUTENBHOCTD. MckyccTBeHHBINH 0TOO0p. Cenekiusa. Obpa3zoBaHHE BHIOB — MUKPOIBOIIOIUS.
Makpo3Bosronus.
Hemoncmpavyusn

I'epOapuu, KOJIEKITNHN, MOJIEIH, MYJISKH paCTeHUM U )KUBOTHBIX. JKUBBIE pacTeHUS U )KUBOTHBIC. [ 'epOapuu 1 KOJIJIEKIINH, WILUTFOCTPUPYIOINE
W3MEHUYUBOCTb, HACJIECTBEHHOCTD, TPUCIIOCOOIEHHOCTD, PE3YIbTaThl ICKYCCTBEHHOTO O0TOODA.
Jlabopamopusle u npakmuyeckue padomaot

Nzydenne mopdonoruueckoro kputepus Buaa. Ha mpumepe pacteHuil v )KUBOTHBIX obuTtaromux B Kypckoit obmactu.

IKcKypcuu

[TpuunHBI MHOTOOOpa3us BUIOB B IPUPOJIE.

IIpeomemmnote pe3ynomamnot
Vuawuecst 0onorcuvl 3name.



— KPUTEPHUH BUJA U €T0 MOMYJSILIUOHHYIO CTPYKTYPY;

— DKOJIOTHYECKHE (PaKTOPHI M YCIOBUS CPEIbL;

— OCHOBHBIE NTOJIOkKEHUS TeopuH 3Boaounu Y. /lapBuna;
— JIBWXKYIIUE CUJIBI SBOJIIOIINY;

— MYTH JTOCTUXKEHUSI OMOJIOrMYECKOTo Mporpecca.
Yuawuecs donxcnvl umems npedcmasnenue:

— O MONYJIALIMOHHO-BUJIOBOM YPOBHE OpraHU3ALNH )KUBOT0;
— 0 BUJIE U €0 CTPYKTYpE;

— O BJIMSIHUM 3KOJIOTHUECKUX YCJIOBHI HA OPTaHU3MBI;

— O MPOUCXOKJACHUH BUOB;

— 0 Pa3BUTHH 3BOJIIOIMOHHBIX IPEICTaBICHUN;

— O CHUHTETUYECKOW TEOPUH SBOJIOLIUY;

— O HOMYJISALMHU KaK 3JIEMEHTAPHON €JMHUIIE SBOJIIOLINH;

— O MHUKPO3BOJIIOLINY;

— 0 ME€XaHH3Max BUJ000pa30BaHus;

— O MaKpO3BOJIIOLIUH U €€ HaIllpaBJICHUSX.

Yuawuecs oondcnvt nonyuums onvim:

— UCHOJIb30BAHUS METOI0B OMOJIOTMUECKOW HAyKH U MPOBEJCHUS HECIOKHBIX OMOJIOIMUYECKUX IKCIIEPUMEHTOB I U3y4eHHsI MOP(OIOTHIECKOTO
KpUTEpPHUSI BUJIOB.

Paznen 5. DxocucreMublii ypoBeHb (6 uacos)

buonenos. Dxocuctema. buoreornenos. Bzaumocss3p nomynsnuii B 6uoreonenose. Llenu nuranus. O6MeH BEIIECTB, MOTOK M MTPEeBpallleHUe SHEPTUH B
ouoreoreHose. McKkyccTBEHHbIE OMOLIEHO3bl. DKOJIOTHYECKAs CYKIIECCHSI.
Hemoncmpavyusn

Komnekuyu, nimocTpupyomnme 5K0JI0rHueckie B3auMoCBsI3u B buoreoneHozax. Moaenu skocucreM. @ortorpaduu 3xocucrem Kypckoit obnacru.
IKcKypcuu

buoreornenos.

Ilpeomemmnbwie pe3yromamul

Yuawuecs dondicner 3name:

— KPUTEPHUH BHUJIAa U €T0 MONYJSIHUOHHYIO CTPYKTYPY;

— DKOJIOTHYECKUE (PaKTOPHI U YCIOBHUS CPEIb;

— OCHOBHBIE ITOJIOKEHUS TeopuH 3Boaronnu Y. /{apBuHa;



— JBYDKYIIHE CHJTBI BOJIOIIHN;

— MYTH JOCTHKEHUSI OMOJIOTHYECKOTO Mporpecca.
Yuawuecs 0onoicnvl umems npedcmasieHue.

— 0 TOMYJIALIMOHHO-BUIOBOM YPOBHE OpPraHU3aIllUU KHBOTO;
— 0 BHJIE H €T0 CTPYKTYPE;

— O BJIMSIHUH SKOJIOTHYECKHUX YCIOBUI HA OPTaHU3MBL;

— 0 MMPOUCXOXKICHUN BUJIOB;

— 0 Pa3BUTHH BOJIOIMOHHBIX TIPEICTABICHUN;

— 0 CHHTETUYECKON TEOPUH IBOIIIOLINY;

— O MOMYJISALUYU KaK 3JIEMCHTAPHOH MHUIIE SBOJIIOLINY;

— 0 MHUKPOJBOJIIOLINHY;

— 0 MEXaHU3Max BHI000pa30BaHUS;

— 0 MaKpOdBOJIIOIUY U €€ HAIPABJICHUSAX.

Yyawuecs dondcuvl noryuums onvim.

— HCIIOJIb30BAHMSI METOJIOB OMOJIOTMYECKON HAYKH U TIPOBEJCHHS HECTIOKHBIX OMOIOTMYECKHUX IKCTICPUMEHTOB ISl H3y4eHUS MOP(OIOTHIECKOTO
KPUTEPHS BUJIOB.

Pa3nen 6.buocdepnsblii ypoBenn (/1 uacos)

buocdepa u ee ctpykTypa, CBOICTBA, 3aKOHOMEPHOCTH. KpyroBopoT BelIecTB 1 dHEPTrUu B Ouochepe. Ikoaoruyeckue Kpu3nucbl. OCHOBBI
PalMOHAIBHOIO IPUPOIOIIOIB30BAHUS.

Bo3HuUKHOBEHME U pa3BUTHE KU3HU. B3risabl, runores3sl U TEOPUU O MPOUCXOKICHUH KU3HU. KpaTkas uCTOpHs pa3BUTHS OPraHMYECKOro MUpA.
Jloka3zaTesbCcTBa HBOJIIOLMH.

Hemoncmpavyusn

Monenu-anmimkanuu «brocdepa u yenosek». OKaMeHEIOCTH, OTHEYATKH, CKEJIEThl T03BOHOYHBIX JKUBOTHBIX.

Jlabopamopusle u npakmuyeckue padomaot

N3ydeHne naneoHTOI0THYECKUX JOKA3aTENbCTB SBOJIIOLMH.

IKcKypcuu

B kpaeBenueckuii My3el WM Ha Fe0JIOTHYECKOe OOHAKEHHE.

DKCKypcHs Ha MeJIOBBIE TOPHI B C. JlemuHoBka, [ mymkoBckoro paiiona Kypckoit o6iactu.

Ilpeomemmnwie pe3yromamul
Yuawuecs oonxcnvl snams:
— OCHOBHBIE THIIOTE3bI BOSHUKHOBEHHS )KU3HU Ha 3eMJie;



— 0COOCHHOCTH aHTPOIIOTEHHOT'0 BO3/ICHCTBUE Ha Onochepy;
— OCHOBBI PAIIMOHATBHOTO TIPUPOIOTIOTH30BAHMUS;
— OCHOBHBIC 3TaIlbl Pa3BUTHUS )KU3HU Ha 3eMIIe.
Yuawuecs donxcnvl umems npedcmasnenue:
— 0 Ouoc(hepHOM ypOBHE OpraHU3aIUH KUBOTO;
— 0 cpeoodpa3zyroueit 1esITeNbHOCTH OPraHU3MOB;
— 0 B3aMIMOCBSI3U J)KUBOTO U HEXKUBOTO B OHOchepe;
— 0 KpyroBOpOT€ BelIecTB B buocdepe;
— 00 »BorOITMN OMOChEPHI;
— 00 PKOJIOTHYECKUX KPU3UCAX;
— 0 Pa3BUTHH MPEACTABICHUIN O IPOUCXOXKICHUH )KU3HU U COBPEMEHHOM COCTOSIHHH ITPOOJICMBI;
— 0 JI0Ka3aTeIbCTBaX 3BOJIIOIINY;
— 0 3HAYCHHUH OMOJIOTUYECKUX HAYK B PEHICHUH MTPOOJIEM PAIIMOHAIBHOTO IPUPOIOTIOIBE30BAHNS, 3aIUTHI 3JJ0POBbBS JIFOJICH B YCIOBHIX OBICTPOTO
W3MEHECHHS SKOJIOTUYECKOT0 KaYeCTBa OKPYKAIOIICH CPEeIbl.
Yuawuecs 0onxcnvl demoncmpuposams.
— 3HAaHUE OCHOB DKOJIOTHUYECKOU TPAMOTHOCTH — OIICHUBATh MOCIICICTBUS JICATSILHOCTH YEJIOBEKA B IPUPOJIC M BIUSHHUE (PaKTOPOB PHCKA Ha
3JI0pPOBbLE YETIOBEKA; BEIOMPATH IIEJICBBIC U CMBICIIOBBIC YCTAHOBKHU B CBOMX JICMCTBUSX M IMOCTYIKAX MO0 OTHOIICHHIO K KUBOH MPUPOIE, 3T0POBHIO
CBOEMY M OKPY>KaIOIIMX; OCO3HABATh HEOOXOAUMOCTH IEUCTBUI MO COXpaHEHHUIO OMopa3HO0Opa3us U MPUPOJHBIX MECTOOOUTAHHM BUIOB PACTEHUN U
KUBOTHBIX.

Memanpeomemmnule pe3yibmamat.

Yuawuecs oonscnol ymems:

— OMPENENSITh OHSTHS, POPMUPYEMBIE B TPOIIECCE N3YUCHUS TEMBI,

— KJIaccu(UIUPOBATh U CAMOCTOSTETTFHO BHIOMPATh KPUTEPUU TSl KJIaCCU(PHUKAIUY;

— CaMOCTOSTENbHO (POPMYJIHPOBATh MPOOIEMBI UCCIIEIOBAHUS U COCTABIIAThH MO3TANIHYIO CTPYKTYPY OYIyILIEro CaMOCTOSITEIbHOTO HCCIIE0BaHNUS;
— MPU BBINOJHEHUH JTA00PATOPHBIX U MPAKTUYECKUX PAaOOT BRIOMPATh ONTUMATbHBIE CIIOCOOBI ACHCTBUI B paMKaX MPEI0KEHHBIX YCIOBUMA U
TpeOOBaHUI U COOTHOCUTH CBOM JICUCTBHS C TUIAHUPYEMBIMH PE3yIbTaTaMH,

— (GopmynIHpoOBaTH BBIBOIBI,

— yCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEKy COOBITUSIMH, SIBJICHUSIMU;

— MPUMEHSTH MOJIENIA U CXEMBI JIsl pEIIeHUs YUeOHBIX U MMO3HABATEIbHBIX 33/1a4;

— BJIQJIETh MPUEMAMH CMBICJIOBOTO YTE€HHUSI, COCTABIISATh T€3UCHI U TJIaH-KOHCIIEKTHI TTO pe3ybTaTaM YTCHUS;

— OpraHU30BbIBaTh Y4€OHOE COTPYAHUUYECTBO U COBMECTHYIO ACSITEILHOCTD C YUUTEIIEM U CBEPCTHUKAMH,

— MCMOJIb30BaTh HH(HOPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH MPU MTOATOTOBKE COOOIIEHN, MYJTbTUMEIUMHBIX TIPE3CHTAINT;



— JIEMOHCTPUPOBATH IKOJIIOTUYECKOE MBIIIJICHUE U IPUMEHSTH €r0 B OBCEAHEBHON KU3HU.
JIuunocmmuuie pezynomamol 00yuenusn
Yuawuecs oondxcnor:

— MCNbITbIBATb YYBCTBO FOPAOCTM 32 POCCUIACKYHO BUONOTUYECKYIO HAaYKY;

— OCO3HaBaTb, KakMe NOoCNeACTBMA AN1A OKPYKatowen cpeabl MOXKET MMETb PaspyLLIMTeNbHAA AeATe/IbHOCTb Ye/I0BeKa M NPoABAATb FOTOBHOCTb K
CaMOCTOATEIbHbIM NMOCTYNMKam U AeNCTBUAM Ha 61aro npupoabl;

— YMETb pean30BbiBaTb TeOpPETUYECKNE NO3HAHNA B I'IOBCG,EI,HeBHOl‘a KU3HU;
— MOHUMATb 3Ha4YeHne O6y‘-IeHMﬂ AanAa I'IOBCGAHGBHOIZ KNU3HUN N OCO3HAHHOTO Bbl60pa npod)eccmm;
— MPU3HABATb NPaBO Ka*KA40ro Ha cobCcTBEHHOE MHEHUE;

— YMEeTb OTCTanBaTb CBOKO TOYKY 3pEeHUA,

YueOHO-TeMaTHUYECKHIi IJIaH

Ne|Tema. KonuuectBo
KonnuectBo yacos.|JlaboparopHbix padboT.  |[DKCKypcuid.
1 |BBeneHue. 3 0
2 |MonexyssIpHBIA YPOBEHb. 10 1
3 |KnetouHsbIii ypOBEHB. 14 1
4 |Opranu3MeHHbIH YpOBEHb. 13 1
5 ([TomynsAMOHHO-BUOBOM YPOBEHB. 8 2
6 |9KOCHUCTEMHBIN YPOBEHb. 6 0
7 |buocdepHblit ypoBEeHb. 11 1
Peseps. 3




Hroro 3a rox. 68 6 3

TemaTuka l'lpOCKTHOﬁ HECATCJIBbHOCTH oﬁyqamumxca:

1. Knerku yOWMIIBI U UYMMYHHUTET
2. JlexapctBo ot CITHN/a.
3. IIpoTHBOBUPYCHBIC BAaKIIMHBI
4. BUOTEXHOJIOTHS U TIOTyYSHHE MPENapaToB I TUATHOCTUKH U JICUCHHS Pa3IMIHBIX BUPYCHBIX 3a00JIeBaHul, B T.4. 1 mpoTuB Bupyca CITN/]a B
IIPOMBIIIJICHHBIX Maciradax.
5. KommiekcHoe mprMeHeHne apceHasna cpelcTB B 00ph0e ¢ BUPYCHBIMU 3a00JICBAHUSIMHU.
6. AHTHUIEHBI - BE€IICCTBa
Ka.neﬂzlapﬂo-TeMaTuqecKoe IJIAHUPOBAHHE
« buoJsiorns Beenenue B 0011y10 0mo10rum0. 9 kaace» B.B.Ilaceuynuk
Pasneusl, Koauuect Bun Bua u opma yueGHO¥ 1esiTeILHOCTH Hara Hara
TeMbI YPOKOB BO YaCOB 3aHATHH IIaH dakr
BBEJEHHUE 3
buosorust — Hayka o )XMBOM npupojie 1 T OnpenenstoT NoHATHS, POPMUPYEMBIE B X0/ U3YUSHUS TEMBI:
«OHOIIOTHS», «MUKOJIOTHUS», OPUOTIOTUNY, «ATbTOJIOTHS,
«aneo00TaHNKaY, «ICHETUKAY, «OMO(PU3NKaY», «OUOXIMHUS»,
«PAaTHUOOUOIIOTHS», KKOCMHYECKAST OUOIIOTHSI.




XapaKkTepHu3yloT OHOJIOTHIO KaK HAYKy O YKHBOW IPHUPOJIE.
PackpriBatoT 3HaUCHHE OMOIOTHIECKNX 3HAHUH B COBPEMEHHON
KHU3HU.

[IpuBogaT npumeps! podeccuii, CBI3aHHBIX ¢ OMOIOTHEH.
BecenytoT ¢ okpyskaromuMu (poCTBEHHUKaMH, 3HAKOMBIMH,
CBEpPCTHHKAMH) O Ipodeccusix, CBI3aHHBIX ¢ ONOJIOTHEH.
ToToBsT npe3eHTanny o npodeccusx, CBI3aHHBIX C OMOJIOTHEH,
HCIOJb3Ysl KOMIIBIOTEPHBIE TEXHOJIOTHH

MeToap! HCCIEN0OBAHKS B OMOJIOTHHI

OnpeensAroT MOHATHS, GOPMHUPYEMBIC B XOJIC M3YUCHUS TEMBIL:
«HayKay», «HAYIHOE UCCIIEI0BAHNEY, KHAYUHBIH METOI,
«HAy4YHBIH (PaKT», «HAOIIOMCHUEY, «IKCIIEPUMEHTY, «THUIIOTE3ax,
«3aKOH», «TEOPHSD.

XapakTepu3yloT OCHOBHbBIE METOIBI HAYYHOTO MO3HAHMS, STAIIbI
HAYYHOTO UCCIICIOBAHHS.

CamocTosATeIbHO (GOPMYITUPYIOT MPOOIEMBI HCCIICIOBAHUS.
COCTaBIISIOT MO3TAMHYIO CTPYKTYPY Oyayiiero
CaMOCTOSTEIBHOTO UCCIICIOBAHNUS

CyIITHOCTB KU3HU B CBOHCTBA )KUBOTO

Onpenenstor NoHsTHS, GOPMHUPYEMBIE B XO€ U3YUEHHS TEMBI:
«OKM3HBY, <OKW3HEHHBIC CBOMCTBAY, «OMOJIIOTHIECKNE CUCTEMBI,
«0OMEH BELIECTBY, «IPOIECCHl OMOCHHTE3a U pacaia,
«pa3ApakKuMOCTh, «PA3MHOKEHUEY, «HACIEICTBEHHOCTbY,
«M3MEHYHMBOCTBY, «PA3BUTHUEY, KYPOBHU OPraHU3ALNHU )KUBOTOY.
JlaroT XapakTepUCTUKY OCHOBHBIX CBOIMCTB )KHBOTO.

OOBACHIIOT IPUYHHBI 3aTPYAHEHUIL, CBA3aHHBIX C OIIpeeIeHIEM
HOHATHS (GKU3HbY.

[TpuBOAST IPHMEPBI OHOIOTMYECKUX CUCTEM Pa3HOTO YPOBHS
opranu3ary. CpaBHHUBAIOT CBOMCTBA, TPOSIBISIONINECS Y
00BEKTOB )KUBOH 1 HEKUBON TPUPOJIBI

MOJIEKYJISIPHBII YPOBEHb
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MornekysIpHBIH ypOBEHb: 00Iast XapaKTepUCTHKA

Omnpenensror HOHATHS, GOPMUPYEMBIE B XO/1€ U3YUCHHS TEMBI:
«OpPTaHUYECKUE BEIIECTBAY», «OCIKI», «HYKICHHOBBIE KUCIOTHI,
«YTIEBOIBD», <OKUPBI (JIMIHIBI)», «OMOMOIMMEPHD»,




«MOHOMEPBD».
XapakTepu3yloT MOJIEKYJIAPHBIH YPOBEHb OPraHU3aLUH )KUBOTO.
OmnuCcHIBaIOT 0COOCHHOCTH CTPOCHHUS OPTaHUYECKUX BEIIECTB KaK
OHOTIOIMEPOB.

OOBSICHSIOT NPUYNHBI U3YYESHUS] CBOWCTB OPraHMYECKUX
BEIIECTB UMEHHO B COCTABE KJICTKH; pPa3HOOOpa3usi CBOWCTB
OMOTIOIMMEPOB, BXOSIINX B COCTAB )KUBBIX OPraHU3MOB.
AHaIM3UPYIOT TEKCT Y4eOHHUKA C 1IETBI0 CAMOCTOSTEIBHOTO
BBISBJICHUS OMOJIOTHYECKUX 3aKOHOMEPHOCTEN

VYrneBoabl

Omnpenensror NoHATHS, GOPMHUPYEMBIE B XOA€ U3YUCHUS TCMBI:
«yTIEBOJBI, MM CaXapHIbl», KMOHOCAXaPUIBL), «IUCAXAPUABD,
«TMOJIMCaXapuabl», «PH003ay, «1€30KCHprnd03a, «TIII0K03ay,
«(hPYKTO3a», KTAIAKTO3a», «Caxapo3ay, «MalbTo3a», «JIaKT03a»,
«KpaxMai», «TIUKOTeH», «XUTHHY.

XapakTepHu3yIoT COCTaB U CTPOSHHUE MOJIEKYJ YTIEBOIOB.
YcTaHaBIMBAIOT IPUYUHHO-CIICACTBEHHBIC CBSI3H MEXKITY
XMMHUYECKHM CTPOCHUEM, CBOMCTBAMU U (DYHKIMSIMH YTIIEBOJIOB
Ha OCHOBE aHaJlN3a PUCYHKOB U TEKCTOB B y4eOHHKE.

[IpuBOAAT IpUMEPHI YTIIEBOAOB, BXOAIINX B COCTaB
OPTaHW3MOB, MECTA MX JIOKAIN3AIMN 1 ONOJIOTHYECKYIO POIIh

JIunuaet

Omnpenensior NoHATHS, GOPMHUPYEMBIE B XOA€ U3YUEHHS TEMBI:
JTATTUJIBI», «OKUPBI», KTOPMOHBI», «9HEpreTndecKkas (QyHKIUSI
JMITHJIOBY, «3anacaromas (QyHKIUs JUITHI0BY, «3alUTHAS
(GYHKUMS JTUIHIO0BY, «CTPOUTENbHAS (DYHKLIUS JTHITUIOBY,
«perynsTopHasi QyHKIHUS JTUIHI0BY.

JlaroT XapakTepUCTUKY COCTaBa U CTPOCHUS MOJIEKYJI JIMIIU/IOB.
YcraHaBnMBaOT IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXIY
XIMHWYECKUM CTPOCHHEM, CBOMCTBAMH U QYHKIIUSIMH YTICBOIOB
Ha OCHOBE aHaJIN3a PUCYHKOB U TEKCTOB B y4eOHHKE.

[IpuBoAAT IpUMEpPHI TUIUAOB, BXOJAIIUX B COCTAB OPraHU3MOB,
MecTa MX JIOKaJU3aluy U OHOoJIorHuecKyto posb. OOCyKaaloT B
KJ1acce npo0IeMbl HAKOTUIEHHS )KUPOB OpraHM3MaMH B IIETISIX
YCTaHOBJIEHHUS NPUYMHHO-CIIECTBEHHBIX CBA3EH B IPUpPOJE




CocraB u cTpoeHHE OEITKOB

Omnpeenstor noHsTHs, GOPMHUPYEMbIE B XO/€ U3YUCHHS TEMbI:
«OEJKH, WK MPOTEHHBI», «IIPOCTHIC U CIIOMKHBIEC OCIKNY,
«aMHHOKHCIIOTBI», «ITOJHUIEITHI», «IEPBUYHAS CTPYKTYpa
0EJIKOBY, «BTOPUYHASI CTPYKTYpa OEJIKOBY, «TPETUYHAS
CTPYKTYpa OCJIKOBY, KUECTBEPTUYHAS CTPYKTYpa OCIIKOBY.
XapakTepu3yIOT COCTaB U CTPOCHHE MOJICKYJI OCJIKOB, IPHYUHEI
BO3MO>KHOT'O HAPYIICHHUS TIPUPOTHON CTPYKTYPHI
(meHaryparum) OEIKOB.

[IpuBoAAT IpUMEpPHI JCHATYpAIAU OCIKOB

OyHKINN OSNKOB

Y cTaHABIMBAIOT IPUYHHHO-CIICACTBEHHBIE CBSI3H MEXKITY
XUMHYECKIM CTPOCHUEM, CBOMCTBAMH U (PYHKIUSIMHU OCIIKOB Ha
OCHOBE aHAJIN3a PUCYHKOB M TEKCTOB B YICOHHKE.

[IpuBoaaT mpuMepsl OEITKOB, BXOISIINX B COCTaB OPTaHU3MOB,
MECT X JIOKIN3AIMU U ONOJIOTHYECKON PoNn

HyxknenHoBbIE KUCIOTBI

Onpenenstor NoHTHS, GOPMHUPYEMBIE B XO€ U3YUCHHS TEMBI:
«HYKIICMHOBAs KHCJIOTa», «1€30KCHPHOOHYKICHHOBAsI KUCIIOTA,
nmu THK», «pubonyknennoBas kuciora, wiu PHK», «azoTtucteie
OCHOBAHUSY, «AICHUHY, «TYaHUHY», IIUTO3UHY», TUMUH,
«ypaumin, «KKOMIUIEMEHTapHOCTbY, «TpaHcropTHas PHK
(tPHK)», «pubdocomuas PHK (pPHK)», «urdopmanmnonnas PHK
(mPHK)», «ayxmneotuny, «aBoitHas cnupans JHK».

JlatoT XapaKTepUCTHKY COCTaBa M CTPOCHUS MOJICKYIT
HYKJICHHOBBIX KHCJIOT. Y CTAaHABIMBAIOT MPUIHHHO-
CIICZICTBEHHBIE CBSI3M MEXIy XUMUYIECKIM CTPOCHUEM,
CBOWCTBAMHM U (DYHKITUSIMH HYKJIEHHOBBIX KHCJIOT HA OCHOBE
aHaJIM3a PUCYHKOB M TEKCTOB B YUEOHUKeE.

[IpuBoAAT IpUMEPHI HYKJIEMHOBBIX KUCIIOT, BXOSAIINX B COCTaB
OpPTraHU3MOB, MECT UX JIOKAIN3ALUN 1 OMOIIOTHIECKOH POIIH.
CocransroT 1wiaH naparpaga yuyeOHuka. Pemrator
Ouonornyeckue 3aaaun (Ha MaTeMaTHIeCKHH pacueT; Ha
IIPUMEHEHHE TPUHIIUIIA KOMITJIEMEHTAPHOCTH)
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AT® u npyrue opraHU4eCKUe COEIUHEHUS KIETKU

OnpenensroT MOHATHS, POPMUPYEMEBIC B X0/ U3YUCHHS TEMBI:
«anenosunTpudocdar (ATD)», «anenosuaaudocdat (AAD)»,
«aneno3uaMoHopochar (AMD)y», «MakpoIpTUIECKas CBA3bY,
«OKHPOPACTBOPUMBIC BUTAMHHBI», «BOIOPACTBOPUMBIE




BHTaMHHBI». XapaKTEPU3YIOT COCTaB U CTPOCHUE MOJICKYJIIBI
ATO.

[IpuBoaAT IpUMEPHI BUTAMHUHOB, BXOSIINX B COCTAB
OpPTaHU3MOB, U HX OHOJOTHYECKON POITH.

T'OTOBAT BBICTYIUIEHUE C COOOIIICHUEM O POJI BUTAMHUHOB B
(YHKIIMOHUPOBAaHUH OPTaHU3Ma YeJIOBeKa (B TOM YHUCIIE C
HCTIOb30BaHUEM KOMIBIOTEPHBIX TEXHOJIOTHI).
OOcyxaarT pe3yabTaThl padOTHI ¢ OJHOKJIACCHUKAMHU
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buonornueckue KaTaJIn3aTOpPbI

Ormpeenstor MOHATHSA GOpMUpPYEMBIE B X0J€ U3YUCHHUS TEMBI:
«KATANU3aTOP», «PEPMEHT», «KKOPESPMEHTY, «AKTHBHBIH LIEHTP
(bepmeHTaY.

XapakTepu3yroT PoIib OHOJIOTNYSCKUX KaTaM3aTOPOB B KIETKE.
OmUCHIBAaIOT MEXaHNU3M PabOTHl PEPMEHTOB.

[puBoasT npuMepsl GEPMEHTOB, HX JIOKATU3ALUN B OPraHU3Me 1
ux OMOJIOTUYECKOU POIIH.

YcTaHaBIMBAIOT IPUYHHHO-CIICACTBEHHBIE CBA3U MEXKIY
0eJIKOBOH MPHUPOIOH (PEPMEHTOB M ONTHMAIBLHBIMH YCIOBUSIMU
UX (YHKIMOHUPOBAHMUS.

OtpabarbIBalOT yMeHHs (OPMYIHUPOBATH THIIOTE3bI,
KOHCTPYHPOBATh, IPOBOTUTH SKCIICPUMEHTHI, OLICHUBATD
MOJTyYEeHHBIE pe3yJIbTAaThl HA OCHOBE COJCPIKaHus 1ab0OpaTOpHOi
paboTsI
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Bupycsl

OnpenensroT MOHATHS, POPMHUPYEMEBIEC B X01€ N3YUCHUSI TEMBI:
«BUPYCBI», KKATICUI, «CaAMOCOOPKay.

XapakTepHu3yloT BUPYCHI KaK HEKJIETOYHBIE ()OPMBI KU3HH,
OTIMCHIBAIOT ITUKJI Pa3BUTHSI BUpYCA.

OnuUCHIBAIOT OOIINH TUIAH CTPOEHHUSI BUPYCOB.

[TpuBoIAT MpUMEPHI BUPYCOB U 3a00JICBaHU, BEI3LIBAEMBIX M.
OO0cy)xIarT mpoOIEMBI IPOUCXOKICHHS BUPYCOB
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O6o0maromuii ypok

OnpenensroT MOHATHUS, CHOPMUPOBAHHBIC B XOJIC U3yUCHHUS
TEMBI.

JlaroT orieHKy BO3pacTaromiel poJid €CTECTBEHHBIX HAYK U
Hay4YHBIX I/ICCJ'ICIIOBaHI/Iﬁ B COBPEMCHHOM MHUPE, TOCTOSTHHOMY
MIPOLIECCY IBOJIOLNH HAYYHOTO 3HAHHUSL.

OTtpabaThIBalOT YMEHUS POPMYIUPOBATH THITOTE3HI,




KOHCTPYHPOBATh, IPOBOJUTH AKCIIEPIMEHTHI, OLICHHBATh
MTOJTyYCHHBIEC PE3yIbTATHI

KJIETOUYHBIU YPOBEHbD

14
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KrnetouHs1if ypoBeHB: 001Ias XapaKTepPUCTHKA

OmnpenensroT NoHIATHS, GOPMHUPYEMBIE B XOAE M3YUIEHHUS TEMBI:
«KJIETKa», «KMETOJIbl H3YUCHHUS KIIETKH», «CBETOBAs
MUKPOCKOIIHSAY, «3JEKTPOHHASI MUKPOCKOIMS», «KJIETOYHAs
TeopHs». XapaKTepU3yIOT KIETKY KaK CTPYKTYPHYIO U
(YHKIMOHAIBHYIO €IMHHUILY )KU3HH, €€ XUMHYECKHUIl COCTaB,
MeToibl U3ydeHHs. OOBSCHIIOT OCHOBHBIE TIOJIOKEHUS
KJICTOYHOH TCOPHH.

CpaBHHUBAIOT PHUHIMIIEI pAOOTHI ¥ BO3MOXXHOCTH CBETOBOI 1
JIEKTPOHHON MHUKPOCKOTINYECKOH TEXHUKHI

15

Oo6mue cBenenus o kietkax. Kinerounas memOpana

Omnpenensror NoHATHS, GOPMHUPYEMBIE B XOA€ U3YUCHHUS TEMBI:
«UUTOILIA3May, «SIIPOY», KOPTAaHOUIBI», KMEMOpaHay, «KIIETOYHAs
MeMOpaHay, «(arounuTos, KITHHOLUTO3).

XapakTepHu3yloT U CPaBHHBAIOT MTPOLIECCHI (haronuTosa u
MHHOIUTO3A.

OnuchIBatOT 0COOCHHOCTH CTPOSHUS YacTeil U OpPraHOU/I0B
KJIETKH. Y CTaHABIMBAIOT IPUINHHO-CIIEJCTBEHHBIE CBSI3H MEXKITY
CTPOCHHEM KJIETKH M OCYIIECTBICHNUEM €0 ITPOIIECCOB
(aromurosa, cTpoeHnEM U QYHKIMSAMH KIETOYHOW MEMOpPaHBI.
CocraBnsioT iaH naparpada

16

Snpo

OnpeenaroT MOHATHS, POPMHUPYEMEBIE B XOJI€ U3YUESHUS TEMBIL:
«IIPOKAPHOTHI», «IYKAPHOTHD», «XPOMATHHY, «XPOMOCOMBI,
KKAPUOTHUII», «COMATHICCKHE KIICTKN», «IUILIONTHBIN HAO0P»,
«TOMOJIOTHYHBIE XPOMOCOMBI», «TaILTOUIHBIH HAOOP XPOMOCOMY,
«TaMEeTBI», «SIPBIIIKOY.

XapaxkTepHu3yIOT CTPOEHHUE SIApa KIIETKH M €r0 CBSA3H C
9HJIOTUIA3MATHYECKON CEThI0. PeriatoT GHoIOrHyecKre 3a/1aui Ha
oTpejieIeHIe YMCIIa XPOMOCOM B TarIOHIHOM U TUILIOUTHOM
Habope

17

DupomnasMaTuueckas ceTb. Puoocomel. Komruieke Iombmku.
JInzocoMel

OHpe)ICJ'ISI}OT IIOHATUA, (bOpMI/IpyeMBIe B XO1€ U3YUCHHS TCMBbI:
OHAOIIIa3MATUYCCKAA CCTh, <<pI/I6OCOMI)I)), CKOMIIJICKC




Tonbmxm», «JIM30COMBI».

XapakTepHu3yI0T CTPOCHHE NIEPEUNCICHHBIX OPTaHOUIOB KIETKH
1 uX QYHKIUH. Y CTaHABIMBAIOT IPUINHHO-CIIEICTBEHHBIE CBSI3H
MEXIY CTPOCHHEM U (QYHKIUAMHI OMOJIOTMIECKUX CHCTEM Ha
IIpUMepe KIETKH, €¢ OPraHOMJIOB U BHITTOJHAEMBIX UMU (QYHKIHUH.
PabotaroT ¢ wiuttocTpanusiMu yaeOHUKa (CMBICIIOBOE YTEHHE)
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MuTtoxounpuu [Inactunsl. Kietounsiii neHTp.
Opranouns! apmwkeHus. KietouHnble BKIIOUSHHS

Ornpepenstor MOHATHS, HOPMHUPYEMBIC B XO/I€ H3YUCHUS TEMBIL:
«MHTOXOHAPHNY, «KPHUCTBD», ILTACTHABL», «ICHKOIIACTBDY,
«XJIOPOILIACTBI», «XPOMOILIACTBI», «TPAHBD, «KICTOIHBIH
LEHTP», KIUTOCKENET», KMUKPOTPYOOUKU», KLIEHTPHOIII,
«BEPETEHO ACICHHUSY, «PECHUUKNY, <OKTYTHKI, KKJICTOUHBIC
BKITFOUCHHS.

XapaKkTepu3yloT CTPOCHUE IEPSINCICHHBIX OPTAHOMIOB KIICTKH
n ux (byHKI_II/II/I. YcraHaBIMBaoT TMPUINHHO-CJICACTBCHHBIC CBA3U
MEX/1y CTPOSHHEM U PYHKIMSIMH OHOJOTHYECKUX CUCTEM Ha
HpUMepe KIETKH, €e OPraHOMJIOB M BHITIOJIHAEMBIX MU (PYHKIHUH.
PabotartoT ¢ wiuttocTpauusiMu yaeOHUKa (CMBICIOBOE YTEHUE)
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OCo0GeHHOCTH CTPOSHUSI KJIETOK 9YKapHOT U MPOKAPHOT
JLp.Nel PaccmarpuBaHue KIIETOK OaKTEepHii, pacTCHHH,
XKHMBOTHBIX 101 MUKPOCKOIIOM.

Onpenenstor NoHsTHS, GOPMHUPYEMBIE B XO€ U3YUEHHS TEMBI:
«IPOKAPHOTHI», «IYKAPHOTHI», «aHAIPOOB», «CIIOPBI».
XapakTepHu3yroT 0COOCHHOCTH CTPOCHHS KJICTOK MMPOKapHOT U
sykapuoT. CpaBHUBAIOT OCOOEHHOCTH CTPOCHUSI KIIETOK C IIEJIBI0
BBISIBJICHUSI CXOJCTBA U Pa3InyUs

20

O6o06maromuit ypox

Onpenenstor NOHATHS, CPOPMUPOBAHHBIE B XOJIC U3yUCHUSI
TEMBI.

OtpabarbIBalOT yMeHHs (OPMYIHUPOBATH THIIOTE3bI,
KOHCTPYUPOBATh, IPOBOIUTH IKCIIEPUMEHTHI, OLIEHUBATh
MOJTyYeHHBIE Pe3yJIbTaThl

21

ACCI/IMI/IJISIIII/ISI U JUCCUMWUIIAIUA. Mertabonusm

OHpe,Z[CJ'ISI}OT IIOHATUA, (bOpMI/IpyeMI)Ie B XO1€ U3YUCHUS TCMBbI:
«aCCUMMWIIALIHAY, <JAUCCUMUAIIALIUA, «MeTabOIU3M. O6CY)K,HaIOT
B KJIaCC€ HpO6J’IGMHBI€ BOIIPOCHI, CBA3AHHBIC C IPpOLCCCaMU
oOMeHa BCIICCTB B OHOJIOTHYECKUX CHCTEMAX
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DHEepPreTHIeCKuii OOMEH B KJIETKE

OmnpenemnsroT MOHATHS, (HOPMUPYEMBIE B X0€ N3YUCHHS TEMBI:
«HETOJHOE KHCIOPOAHOE (pepMEHTAaTHBHOE PaCLICTIIICHNE

TJIFOKO3bD», «TJIMKOJIU3», «IIOJIHOE KUCIOPOIHOE paclleICHUE
TIIIOKO3BI», «KJIETOYHOE JbIXaHHE». XapaKTEPU3yIOT OCHOBHBIE




9TaIbl PHEPIeTHIECKOr0 OOMEHA B KJIETKAaX OPraHU3MOB.
CpaBHHBAIOT YHEPTETHUYECKYIO APPEKTHBHOCTD TITUKOIIN3a H
KJIETOYHOTO JBIXaHHS

23

DOoTOCUHTE3 U XEMOCUHTE3

Onpenensior NoHTHS, GOPMHUPYEMBIE B XO€ U3YUCHHS TEMBI:
«cBeroBas (a3za hoTocuHTE3a», «TeMHOBas (a3a HOoTOCHHTE3aY,
«(hOTONHN3 BOJIBI», «XEMOCHHTES, «XEMOTPO(DBI»,
«HUTpUUIMpYIoIUe OakTepum». PacKprIBaloT 3HaUCHHE
¢dorocuHTe3a. XapaKTepU3ylOT TEMHOBYIO M CBETOBYIO (ha3bl
(doTocuHTE3a 10 CXeMe, IPUBEICHHO B yaeOHUKE.
CpaBHHUBAIOT POLECCHl (POTOCHHTE3a U XEMOCHHTE3a.

PemaroT pacueTHple MaTeMaTHYECKUE 3a1a4l, OCHOBaHHbIC Ha
(bakTHYeCKOM OHOJIOTHYECKOM MaTepHale

24

ABTOTpO(EI U TeTepOTPOQBI

OrnpeenstoT NOHATHS, HOPMHUPYEMBIE B X0/ H3YUCHUS TEMBI:
«@BTOTPO(DBI», «reTepoTpOdbI», «POTOTPOPBI», «XEMOTPODEI»,
«canpoUThI», «Iapa3UThD», «TOJI030HHOE TUTAHHUE.
CpaBHHMBAIOT OPraHU3MBI 10 CIIOCO0Y MOJIYYESHHUS TUTATENBHBIX
BemectB. CocraBisitoT cxemy «Kiaccuukauus opraHu3MoB 110
CIOCcO0y MUTaHMs» C MPUBEACHHUEM KOHKPETHBIX PUMEPOB
(CMBICIOBOE YTEHUE)
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CunTte3 OEJIKOB B KJIETKE

Omnpenensior NoHATHS, GOPMHUPYEMBIE B XOA€ U3YUEHHS TEMBI:
«TEH», KTEHETHYECKUH KOM», KTPUILIETY, KKOJOH»,
«TPAHCKPUILUY», KAHTUKOJOHY», «TPAHCIILULY, «IOIHICOMAY.
XapakTepu3yIoT IPOLECCHI, CBSI3aHHBIE ¢ OMOCHHTE30M OeNKa B
KJIETKE.

OnuchIBarOT MPOIECCH TPAHCKPHUITIIUH U TPAHCIISIIUH TPUMEHSIS
HPUHITAIN KOMIJIEMEHTapHOCTH U TEHETHYECKOT0 KoJia

26

Jlenenue xinetku. Muro3

Omnpenenstor NoHTHS, GOPMHUPYEMBIE B XO€ U3YUEHHS TEMBI:
«MUTO3», «UHTEpdaza», «rpodaszarn, «meradaszar», «aHadazay,
«renodazay, «peryIuIHKALHI», «XPOMATUABD», KLIEHTPOMEPay,
«BEPETEHO JENCHUS.

XapakTepH3yroT OMOJIOrHYeCKOe 3HaYeHNE MUTO3a.
OmnwucheIBarOT OCHOBHEIE (Da3bl MUTO3a. Y CTaHABINBAIOT
TMPUIUHHO-CJICACTBEHHBIC CBA3U MCKAY MPOJOJIKUTEIIBHOCTBIO
JACTICHUSA KIIETKU U TPOAOJKUTEIIBHOCTBIO OCTAJIBHOT'O IIEPpUOaa
KU3HEHHOTO IUKJIA KIETKN
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O6o0marommi ypok

OPTAHM3MEHHBIN YPOBEHb

13

28

Pa3zmHoxeHHne OpraHu3sMoB

Ormnpenenstor MOHATHS, HOPMHUPYEMBIC B XOJI€ H3YUCHUS TEMBIL:
«pa3MHOXKEHHE OPTaHU3MOBY, «OECION0e Pa3MHOKEHHUEY,
«MOYKOBaHHEY, «ICICHHE TENa», «CIIOPBI», KBEreTaTHBHOEC
Pa3MHOXKEHHEY, IIOJIOBOE Pa3MHOXKCHUEY, «TaMEThI»,
«repMadpoaUTB», «CEMEHHUKIY, «THYHUKI,
«CTICPMATO30U/IBI», «STHLICKICTKIY.

XapaKTepu3ylOT OpraHU3MEHHBINH YPOBEHb OPraHU3ALMH )KUBOTO,
MPOIIECCH OECIIONIOTO U MOJIOBOTO Pa3MHOKEHHSI, CPABHHBAIOT
UX.

OmHCHIBAIOT COCOOBI BETETATHBHOTO PA3MHOXKCHHS PACTCHUI.
IIpuBonAT npuMepsl OPraHU3MOB, Pa3MHOXKAIOIIUXCS IOJOBBIM U
0EeCIIOJIBIM ITyTEM

29

Pa3BuTHe monoBeIX KieTok. Meio3. Omno1oTBopeHe

OnpenesstoT MOHATHS, POPMUPYEMBIC B XOC U3YUCHHUS TEMBI:
«TaMETOTEHE3», «IIEPUOJI PA3MHOKEHUS», IIEPUOJ POCTAY,
«I1epUOJI CO3PEBAHUMY, «MeN03 I», «mero3 1I», «konbroranus»,
«KPOCCHHTOBEP», «HATIPABUTEILHBIC TEIbIIaY,
«OTLTOJTOTBOPEHUEY, «3UTOTAY», KHAPYKHOE OTLIOJOTBOPCHIEY,
«BHYTpEHHEE OIUIOIOTBOPCHUEY, «IBOWHOE OILIOAOTBOPCHUE Y
MTOKPBITOCEMEHHBIXY, «IHIOCIICPM.

XapakTepu3yIoT CTaIUH PA3BUTHUS MOJIOBBIX KIETOK U CTaIUN
Meiio3a 1Mo cxemam.

CpaBHMBAIOT MHTO3 M MEHO3.

OOBACHIIOT OHOIOTHYECKYIO CYIIIHOCTH MUTO3a U
OTUTOTOTBOPEHUS

30

I/IH,HI/IBI/IHyaIILHOC Ppa3BUTHUC OPTaHU3MOB. Buorenernueckmii
3aKOH

OnpenensroT MOHATHS, POPMUPYEMEBIC B XO/1€ U3YUCHHS TEMBI:
«OHTOTEHE3», «IMOPHOHAIIBHBIN IIEPHOJI OHTOTEHE3a
(3MOpHoTeHe3)», «IIOCTIMOPHOHABHBIN IEPHO OHTOTEHE3aY,
«IIPsIMOE Pa3BUTHEY, KHETIPSIMOE Pa3BUTHEY, «3aKOH
3apOJIBIIIEBOTO CXOACTBAY, «OMOTCHETHUCCKUI 3aKOHY,
«hunorenesy. XapakTepu3yIOT IEPHOIbI OHTOTCHE3a.
OnwuceIBarOT 0COOEHHOCTH OHTOTEHE3a Ha IpUMepe pa3IHIHBIX
rpynn opranu3MoB. OOBACHAIOT OMOJIOTHYECKYIO CYIITHOCTh




OHMOTEHETHYECKOTO 3aKOHA. Y CTAHABJINBAIOT IPUYUHHO-
CJICICTBEHHBIE CBSI3M Ha IPUMEPE KUBOTHBIX C MPSIMBIM H
HETIPSIMBIM Pa3BUTHEM

31

O06o0maromuii ypok

Onpenenstor NOHATHS, COOPMUPOBAHHBIE B XOJI€ U3yUEHUS
TEMBI.

OtpabatbIBalOT yMeHHs (OPMYIHPOBATH THIIOTE3bI,
KOHCTPYUPOBATh, IPOBOJUTH HKCIIEPUMEHTHI, OLICHUBATh
MOJTy4eHHbIE PEe3yIbTaThl

32

3aKOHOMEPHOCTH HACJIECOBAHMUS MIPU3HAKOB, YCTAHOBJICHHBIC

I'. Mennemem. MoHOTHOpHIHOE CKPELIIMBAHUE
IT.p.Ne2 Pemenne reHeTHIECKHAX 33024 HA MOHOTHOPHTHOE
CKpCIIBAHNE.

Omnpenensror NoHATHS, GOPMHUPYEMBIE B XOAE M3YUICHHS TEMBI:
«THOPUIOIOTHIECKUI METO», «IUCTHIE JINHUN,
«MOHOTHOPU/IHBIC CKPELINBAHUAY, «AJJICIbHBIC TCHE,
«TOMO3UTOTHBIE U TETEPO3UTOTHBIE OPTaHU3MBLY, «TOMUHAHTHBIE
U PELECCUBHBIE IPU3HAKNY, «PACIIETICHUEY, «3AKOH YACTOTHI
ramer».

XapaKkTepH3yIoT CYIIHOCTh THOPHI0JIOTUYECKOT0 METO/1a.
OnuchIBalOT OMBITHI, IpoBoAUMEIe [.MeHnnenem no
MOHOTHOPHIHOMY CKPEIIUBaHHIO.

CocTaBisroT cxeMbl cKperuBaHusi. OOBSICHIIOT IIUTOJIOTHYECKHE
OCHOBBI 3aKOHOMEPHOCTEN HAaCIIeI0BAHUS IPU3HAKOB IIPH
MOHOTHOPH/THOM CKPELIHBAHHH.

PematoT 3amaun Ha MOHOTHOPHUIHOE CKPEIIMBaHNE

33

HenonHoe nomunuposanue. ['enorumn u peHoTHm.
AHanu3upylolee CKpelBaHmue

I1.p. Ne3 Pemrenne reHeTHUECKUX 3a7a4 HAa HACJI€IOBaHNE
MIPU3HAKOB IPHU HECTIOJIHOM JOMUHHUPOBAHUU.

OnpenensroT MOHATHS, POPMUPYEMEBIEC B X01€ U3YUCHHS TEMBI:
«HETIOJTHOE IOMUHUPOBAHUEY, «TCHOTHUID», «(HEHOTHID,
«aHANM3HPYIOIIee CKPEUIUBAHNEY. XapaKTePU3YIOT CYITHOCTD
AHATTM3UPYIOIIEro ckpemuBaHusa. COCTaBISAIOT CXEMbI
CKpelIiBaHus. PemaroT 3aaun Ha Hacjel0BaHUE IPU3HAKOB MIPU
HETIOJTHOM JOMUHHPOBAHUHT

34

I[I/IFI/I6pI/I,HHOC CKpelIUBaHUC. 3aK0H HEe3aBHCUMOI0
HacJICAOBAaHMs IPU3HAKOB

IT.p. Ne4 Pemenne reHeTHYECKUX 3aJ1a4 HA JUTUOPHUIHOE
CKpelrBaHue.

OnpenensroT MOHATHS, POPMUPYEMEBIC B XO/1€ U3YUCHHS TEMBI:
«TUTHOPUTHOE CKPEUIUBAHUELY, «3aKOH HE3aBHCUMOTO
HACJICOBAHUS [IPU3HAKOBY, (IIOJUTHOPUIHOE CKPECITUBAHKEY,
«peutetka [lenneray.

JlatoT XapakTepUCTUKY U OOBSCHSIOT CYIIIHOCTh 3aKOHA
HE3aBUCHMOT'O HACJICIOBAHMSI MPU3HAKOB.

CoCTaBISIFOT CXEMBI CKpelIMBaHus 1 pemeTku [lenHeTa.
Pemaror 3aaun Ha TUTHOPUAHOE CKPEIINBAHNE
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I'enernka noia. CuemieHHoe ¢ I0JI0M HacJIeIOBaHue
IL.p.NeS PemeHue reHeTUUECKUX 3a1a4 HA HACIIEI0OBAHUE
MIPU3HAKOB, CIETUICHHBIX C ITOJIOM.

OmnpenemnsroT MOHATHS, (POPMUPYEMEBIE B X0€ N3YUCHHS TEMBI:
«ayTOCOMBI», IIOJIOBBIE XPOMOCOMEI», <TOMOTaMETHEIH MO,
«TeTepOraMeTHBIH I0J1», «CUEIUICHHE TeHA C MTOJIOM.

JlaroT XapakTepUCTUKY U OOBSICHAIOT 3aKOHOMEPHOCTH
HacJleJOBaHUs [IPU3HAKOB, CLEIUICHHBIX C IOJIOM.

CoCTaBISIOT CXEMBI CKPELUBaHUA. Y CTaHABIUBAIOT IPUINHHO-
CJIEZICTBEHHBIE CBSI3M Ha MPUMeEpe 3aBUCUMOCTH Pa3BUTHS 110JI1a
0co0H 0T ee XpOMOCOMHOTr0 Habopa. Permaror 3agaun Ha
HaclleZJOBaHHEe PU3HAKOB, CLEIUICHHBIX C I10JIOM

36

O6o00maromuit ypok

Omnpenensror NOHATHS, CHOPMUPOBAHHBIEC B X0 N3yUCHUS
TEMBI.

OtpabatsIBalOT yMeHH (OPMYIHPOBATH THIOTE3HI,
KOHCTPYHPOBATh, IPOBOANUTH SKCIIEPUMEHTHI, OIICHUBATH
MOJTy4eHHBIEC Pe3yIbTaThl
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3aKOHOMEPHOCTH U3MEHYUBOCTH: MOJAU(DUKAIIMOHHAS
n3MeHuuBoCTh. Hopma peakuuu.
JI.p.Ne6 BrrsiBneHne H3MEHUYHBOCTH OPTaHU3MOB.

Onpenenstor NoHTHS, GOPMHUPYEMBIE B XO€ U3YUCHHS TEMBI:
«U3MEHYHMBOCTBY, KMOAUMDUKALUNY, «KMOTUPUKAIIMOHHAS
HM3MEHYHBOCTbY, «HOpPMa peakIiu». XapaKTepU3yoT
3aKOHOMEPHOCTH MOJIM(UKAIIMOHHON N3MEHYMBOCTH
OpTaHH3MOB.

[TpuBoasT npuMepsl MOAU(UKAITMOHHON H3MEHYHBOCTH U
TIPOSIBJICHUIT HOPMBI PEaKIHH.

YcraHaBIMBaIOT IPUYNHHO-CIICACTBEHHBIE CBA3U HA IIPUMEpe
OpPraHU3MOB C LIMPOKOM U y3KOH HOPMOW pPEeaKIUH.
BEINOIHAIOT TIPAaKTHYECKYIO paboTy MO BHIIBICHUIO
U3MEHYMBOCTH Y OPTaHU3MOB

38

3aKOHOMepHOCTI/I N3MEHYMBOCTHU: MYyTallMOHHAA
U3MCHYHBOCTH

Onpenenstor NoHsTHS, GOPMHUPYEMBIE B XO€ U3YUEHHS TEMBI:
«TEHHBIE MYTAIUI», «XXPOMOCOMHBIE MyTaI[l», «KT€HOMHBIE
MyTalUn», «yTpaTay, «IeIelus», «TyIIHKalusa», «UHBEPCUI»,
«cuHapoM JlayHay, «ITOJIUILIONIUSY, KKOJIXULUHY, «MyTareHHbIE
BELIECTBaY.

XapakTepHu3yoT 3aKOHOMEPHOCTH MYTaIl[HIOHHON U3MEHYUBOCTH
OpraHU3MOB.

IIpuBonAT npuMepsl MyTallUi y OPraHU3MOB.

CpasauBatoT Moaupuxanuu u MyTtarua. O0cy)aaroT Ipo0IeMbl
HM3MEHYHMBOCTH OPTaHU3MOB
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OCHOBHBIE METOIBI CEJICKIIN PACTEHHUH, )KUBOTHBIX U
MHKpPOOPTaHH3MOB

OnpeensioT MOHATHSA, GOPMHUPYEMBIE B XOI€ H3YUCHUS TEMBI:
«CETIeKLS», «TUOPUIU3ALI», «KMACCOBEIA 0TOOPY,
«UHIMBUIYAIHBIA 0TOOPY, «YUCTHIC IMHUW,
«OIM3KOPOACTBEHHOE CKPEIIUBAHHEY, KTETEPOZUCH,
«MEXBUJI0BasI THOPUIU3ALUS», «MCKYCCTBEHHBIH MyTarcHe3y,
«OMOTEXHOJIOT U, «AHTUOMOTHKNY». XapaKTEpU3yIOT METOIbI
CEJICKIIMOHHO paboTBHI.

CpaBHHMBAIOT MacCOBBIIl M MHAWBUYaIbHBII 0TOOD.

T'oToBsT coOOIIEHNS K YPOKY-ceMHuHapy «CeneKIust Ha Ciry»koe
YeI0BEKa»
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O6o0maromuii ypok-ceMruHap
I[To Teme «Cenexuus»

BricTynarot ¢ cooOmeHmsIMA, 00CYKIAI0T COOOIICHHS C
OJTHOKJIACCHUKAMU M YIUTEIISIMH

O YJIALIMOHHO-BHIOBOI YPOBEHb

41

[TomynanmnoHHO-BUIOBOH yPOBEHB: 00IIas XapaKTepUCTHKA
JL.P. Ne7 Uzyuenue MopdhoIOTHUECKOTO KPUTEPHS BUA.

Onpenenstor NoHTHS, GOPMHUPYEMBIE B XO€ U3YUCHHS TEMBI:
«BUI», «<MOPQOIOTHUECKUN KPUTEPHUI BHIaY,
«(U3NONOTNYECKUI KPUTEPUH BHIA», «TCHETHYECKUI KPUTEPUid
BUJIA», «IKOJIOTHYECKUH KPUTEPUI BUAAY», «reorpaduyecKuii
KpUTEpU BUAAY, KUCTOPUUIECKUI KPUTEPUI BUIa», «apeai,
«TOITYJISIIUS», «CBOMCTBA MOIYJISIINI», «OMOTHIECKUE
coo01IecTBay.

JlaroT XapakTepUCTUKY KPUTEPUEB BUJIA, MOMYIIIUOHHON
CTPYKTYpHI Buaa. ONICHIBAIOT cBO¥cTBA mONy siuil. OOBICHSIIOT
POJIb pENpOTyKTUBHON M30JIIUH B HOAEPKAHIH LEIOCTHOCTH
BUJA.

BEINOTHAIOT TIPAaKTHYECKYIO paboTy 10 H3YIEHUIO
MOP(HOJIOTHIECKOTO KPUTEPHS BUAA.

CMBICTIOBOE UTEHHE

42

Okonorndyeckue (HaKToOphl U YCIOBHUS CPEIbI.

OnpenensroT MOHATHS, POPMUPYEMEBIC B XO1€ U3YUCHHS TEMBI:
«a0MOTHYECKUE HKOJIOTHUCCKUE (PAKTOPBI», «OMOTHICCKHE
9KOJIOTHYECKUE (PAKTOPBI», KAHTPOIIOTCHHBIC IKOJIOTHUCCKHUE
(haKTOPBI», «IKOIIOTHUECKUE YCIOBHSD, «BTOPHIHBIC
KITUMaTu4ecKue GakTope. JaroT XapaKTepUCTHKY OCHOBHBIX
9KOJIOTHYECKUX (PaKTOPOB U YCIOBHH CPEIHI.




VYcTanaBiImBaT TIPUIUHHO-CJICICTBCHHBIC CBA3HU HA IIPUMEPEC
BIINSHUS DKOJIOTHYCCKUX yCJIOBPII\/'I Ha OpTraHNU3MBEI. CMBICIIOBOE
YTCHHUEC
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IIpoucxoxnenue Bu10B. Pa3BruTre 3BOIIOLUOHHBIX
MpeAcTaBICHUN

Onpenensior NoHTHS, GOPMHUPYEMBIE B XO€ U3YUCHHS TEMBI:
«@BOJIIOLUSY, «Teopus JlapBUHAY», «IBUXKYILHE CUIIBI 3BOIIOLIUNY,
«M3MEHYHMBOCTBY, «00ph0a 3a CyIIECTBOBAHUEY, «ECTECTBEHHBIH
0TOOp», KCUHTETHUYECKAsI TEOPHSI IBOTIOLIUMY.

JlatoT XxapakTepUCTUKY U CPaBHUBAIOT IBOJIIOIMOHHBIE
npeacrasiaeHus JK.b.Jlamapka 1 OCHOBHBIE ONOXKEHUS YUEHUS
Y.lapBuHna.

OOBSICHSIOT 3aKOHOMEPHOCTH 3BOJIIOIIMOHHBIX MPOLIECCOB C
mo3unuit yaerns U.JJapsuna. ['oTOBAT cooOMmIeHNs HiIn
npe3eHTanyy o Y.J[apBuHE B TOM YHCIIE C UCTIOIb30BaHHEM
KOMIBIOTEPHBIX TEXHOJIOTHH.

PabotatoT ¢ IHTEepHETOM KaK ¢ HCTOYHUKOM MH(pOPMAIUU
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HOHyJ’I)II_lI/ISI KakK 3JICMCHTapHasd €IUHUIIa 3BOJIOLNU

Onpenenstor NoHTHS, GOPMHUPYEMBIE B XO€ U3YUCHHS TEMBI:
«IOTYJISIIMOHHAS TEHETUKA», «TeHO(DOHI.

HaspIBatoT npuuMHbI K3MEHYMBOCTH I'eHO(OHIA.

[puBOIAT IPUMEPBI, TOKa3bIBAIOLIHE PUCTIOCOOUTENBHBIH
(amanTHBHBIN) XapakTep U3MeHeHHH TeHo(oH .

OG6Cy>)IaroT MPOOIIEMBI ABMXKYIIUX CHIT IBOJIOLMH C TO3ULIHI
COBPEMEHHON OHOJIOTHH.

CMBICIIOBOE YTCHHE
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Bops0a 3a cymiecTBOBaHHE M €CTECTBEHHBIN 0TOOD

Onpenenstor NoHATHs, HOPMUPYEMBIE B X0/I¢ U3YUEHHS TEMBbI:
«BHYTPHUBHIOBast 00ph0a 3a CyIIECTBOBAaHUE», «MEKBUI0BAs
Oopb0a 3a cylniecTBOBaHueE», «00ph0a 3a CyIIeCTBOBAHUE C
HEOJIaroNpHUATHBIMU YCIOBUSMH CPEIBI», «CTAOMIM3UPYIONIIHA
€CTECTBEHHBIN 0TOOPY, «IBIXKYLIHH €CTECTBEHHBIN OTOOPY.
XapakTepusyroT (GopMbI O0PHOBI 32 CYIIECTBOBAaHUE U
€CTECTBEHHOTO O0TOOpa.

[TpuBOAST IPHMEPHI NX TIPOSIBIICHHS B IIPUPOJIE.
Pa3pabarpIBatoT SKCIIEPUMEHTHI 110 U3YUYEHUIO JeHCTBHI 0TOOpa,
KOTOpbIE CTaHYT OCHOBOM Oymymiero yae6Ho-
HCCIIEIOBATEIBCKOTO MPOEKTA.

CMBICIIOBOE YTCHHE
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BunoobpazoBanwue

OrnpeenstoT MOHATHS, HOPMHUPYEMBIE B XO€ H3YUCHUS TEMBIL:
«MHKPO3BOJIOLYSY», 30U, «PEHPOAYKTUBHAS U3OJIILHAY,
«BHUI000pa3oBaHuey, «reorpaduieckoe BUA000pa30OBaHUE.
XapakTepu3yoT MEeXaHU3MBI Te0rpadhIecKoro
BUI000pa30BaHMs C UCIIOJIb30BAHUEM PUCYHKA YUeOHHUKA.
CMBICIIOBOE UTEHHE C TIOCIIETYIOLIMM BBIIBUKEHHE TUIIOTE3 O
JPYTUX BO3MOXKHBIX MEXaHHU3MaX BHJ000pa30BaHMs
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MakposBoatouus

OnpenesstoT MOHATHS, POPMUPYEMEBIC B X0O/I€ U3YUCHUS TEMBbI:
«MaKpPO3BOIIOLHUSY, «HAIPABICHHS BOJIIOLIIN,
«OHMONIOTHYECKUH ITPOTPECccy, «OHONOTHYECKUI PErpeccy,
«apoMop o3y, «UANOATANITALIUSY, «ICTCHEPALHS.
XapakTepu3yroT IJIaBHbIC HAIIPABICHHS SBOIIOIHH.
CpaBHHUBAIOT MUKPO- U MAKPOIBOIIOIIHIO.

OO0cy)IarT mpoOIeMbI MAKPOIBOJIOIUH C OJJHOKIACCHUKAMH U
YYUTEIIEM.

PaboTatoT ¢ 1OMOIHUTENBHBIMU HHPOPMAIIHOHHBIMH
HCTOYHHUKAMU C LICJIBIO ITIOATOTOBKU COO6HIeHI/I§I NI
MYJIbTUMEIA TPE3CHTAILIUN O (baKTax, JOKa3bIBAKOIINX
IBOJIIOLIUIO
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O06o00maromuil ypok-ceMrHap

BricTymaroT ¢ cooOImeHIsIMA, 00CYKIAI0T COOOMICHHS C
OJTHOKJIACCHUKAMU M YIUTEIISIMH

SKOCHCTEMHBIN YPOBEHb.
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Co00111€CTBO, PKOCHCTEMA, OMOTEOLIEHO03

Omnpenenstor NoHsTHS, GOPMHUPYEMBIE B XO€ U3YUEHHS TEMBI:
«OMOTHYECKOE COOOIIECTBOY, «OUOIIEHO3)», «IKOCUCTEMAY,
«OHOTEOIICHO3Y.

ONHCHIBAIOT U CPABHUBAIOT IKOCUCTEMBI PA3INYHOTO YPOBHSL.
[IpuBOAAT IPUMEPBI IKOCUCTEM PA3HOTO YPOBHSL.
XapakTepHu3yIoT aKBapuyM KaK UCKYCCTBEHHYIO 3KOCHCTEMY
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CocTaB u CTpYKTypa coo0IIecTBa

OnpenensroT MOHATHS, POPMUPYEMEBIC B X0/ U3YUCHHS TEMBI:
«BUJIOBOE pa3HOOOpa3ue», «BUIOBOH COCTaBY, «aBTOTPOGBI»,
«TeTepOTPOdBI», KIIPOAYLCHTHD, KKOHCYMEHTBI», «PEIyLEHTHI»,
«IPYCHOCTBY, «PEJIKUE BUIBI», «BHIIBI-CPEIO00PA30BATEII.
XapakTepu3yroT MOP(OIOTHIECKYIO M IPOCTPAHCTBEHHYIO
CTPYKTYPY COOOIIECTB. AHATU3UPYIOT CTPYKTYPY OMOTHUECKUX




COOOIIIECTB IT0 CXEME
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MeXBHIOBBIE OTHOIIICHUS OpraHn3MoB B DKOCUCTEME

OmnpenensroT MOHATHS, (OPMHUpPYEMEBIE B X0€ N3ydeHUSI TEMBI:
CHEUTpaNIN3M», «aMEHCAITU3M, «KKOMMEHCAIA3MY, CHMOHO3»,
«IIPOTOKOOTIEPAITULY, «KMYTYaITHU3M», KKOHKYPCHIIUS,
«XUIIHUYECTBOY, «MIAPAZUTUIMY.

Pemarot sxonorndyeckue 3a1aun Ha MPUMEHEHHE SKOJIOTMUECKHUX
3aKOHOMEPHOCTEH.

[IpuBOAAT IPUMEPHI OJOKHUTEIBHBIX U OTPHUIIATEITBHBIX
B3aMMOOTHOIICHUI OPraHU3MOB B MOMYJISALIUAX
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IloToku BemecTBa u OHEPIrUUu B 3KOCUCTCMC

Omnpenensror NoHATHS, GOPMHUPYEMBIE B XOAE U3YUCHHS TEMBI:
«MUPaMHAZA YACICHHOCTH U OMOMAacChD».

JlatoT XapaKTEepUCTHKY POJIN aBTOTPO(HBIX U TeTepOTPOGHBIX
OpPTraHU3MOB B DKOCHUCTEME.

Pemaror 3xos1ornyeckue 3a1a4u Ha IPUMEHEHHUE SKOJIOIrMYECKUX
3aKOHOMEPHOCTEHR
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Camopa3BUTHE IKOCUCTEMBI. DKOJIOTHIECKAs CYKIIECCHUS

Onpenenstor NoHsTHS, GOPMHUPYEMBIE B XO€ U3YUCHHS TEMBI:
«PaBHOBECHEY, IIEPBUYHAS CYKIIECCHA», «BTOPUYHAS
CYKIIECCHSI».

XapakTepHu3yIoT POLECCH CAMOPA3BUTHSI YKOCHCTEMBI.
CpaBHHBAIOT IEPBUYHYIO U BTOPUYHYIO CYKLIECCHH.
PazpabarsIBaloT I1aHa ypoKa-3KCKYpCHH
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O60061aroNHi YPOK —3KCKYPCHS

T'oToBsIT OTUET 00 SKCKYpPCHU

BUOC®EPHbII YPOBEHb

11
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Buocdepa. Cpenoobpasyromias AeaTeI-HOCTh OPTaHU3MOB

OmnpenensroT MOHATHS «OHochepay, «BOIHAS Cpelay, KHa3eMHO-
BO3IYIIHAS CPE/Iay, «II0YBay, «OPTaHU3MBI KaK cpe/ia OOUTaHHD,
«MEXaHHYeCKOe BO3JEHCTBUEY, «PU3NKO-XUMHYECKOEe
BO3JICHCTBHUEY, IIEPEMEIIICHUE BEIIECTBAY, «TYMYC,
«unpTpanmsa.

XapaxkTepH3ytoT 6uocdepy Kak rino0albHyI0 9KOCUCTEMY.
[IpuBoasT IPHMEPHI BO3/ICHCTBUS dKHUBBIX OPraHM3MOB Ha
pas3JIMuHbIe CPEebl KU3HU
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KpyroBopoT BemecTs B 6nochepe

OnpenensoT MOHATHS «OUOTEOXUMUIECKUH IIUKIT», «OMOTCHHbBIE
(MTaTEeNBHEIE) BEIIECTBAY, KMUKPOTPO(HEIC BEIIECTBAY,
«MaKpOTPOQHBIC BEIIECTBA», K(MUKPOIICMEHTHIY.
XapaKkTepu3yroT OCHOBHbBIC OMOTEOXUMHYECKHE IIUKIIbI Ha 3eMIte,
HCTIONB3Ys WLITIOCTPAINU YIeOHUKA.

Y CcTaHABIMBAIOT MIPUYHHHO-CIICACTBEHHBIC CBSI3H MEXKITY
oromaccoii (IPOIyKTUBHOCTHIO) BUJIA M €r0 3HAUCHHEM B
moJiiep kaHuk (QYHKITMOHHPOBAHUS COOOIIECCTBA
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OBomorus Ouochepst

OrmpenensioT MOHATHS «KHBOE BELIECTBOY, «OHOTCHHOE
BEIIECTBO», «OMOKOCHOE BEIIECTBOY, KKOCHOE BELIECTBOY,
«IKOJIOTHIECKUI KPH3UCH.

XapaKTepHu3yIoT IPOLECChl PAHHETO 3Talla 3BONIOIUH GHOC(EPHI.
CpaBHHBAIOT OCOOCHHOCTH KPYTOBOPOTA YIIIEpO/ia Ha PasHbIX
JTarnax BOJIOIMU OHochepbl 3eMIIH.

O6'I)$ICH$HOT BO3MOXHBIC IPUIUHBI 9KOJIOT'MYECKUX KPU3HUCOB.
YcraHaBiIuBaOT TPUYHUHHO-CJICACTBECHHBIX CBA3U MEKIY
JIeATEIbHOCTHIO YEIOBEKA U HKOJOTHYSCKUMHU KPU3UCAMHE
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I'unoTe3sl BOBHUKHOBEHHMS KH3HU

OHpe}IeHﬂIOT TOHATHUA KKPCAIUOHU3M», «CaMOITPOU3BOJILHOC
3apOKJACHUCH, «TUIIOTE3a CTAHUOHAPHOTO COCTOAHUA», KTUIIOTE3a
MNaHCHIEPpMUMN», «TUIIOTE3a OHMOXMMHUYECKOM OBOJIFOITU ).
XapaKTepI/ByIOT OCHOBHBIC I'IIOTE36I BOBHMKHOBCHUA )KU3HU Ha
3emure. O6CY>K,Z[aIOT BOIIPOC BO3HUKHOBCHUS ) KU3HU C
OJHOKJIACCHUKAMU U YUUTCICM
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CoBpeMEHHOE COCTOSTHHE TPOOIEMBI

Pa3BuTHE IpEACTAaBICHUN O MPOUCXOKIACHUM KU3HU.

OnpesensioT MOHATUS «KOALePBaTh), KIIPOOHOHTBIY, «THIOTE3a
CUMOMOTHYECKOTO MIPOUCXOKACHUS SYKaPUOTHIECKUX KIIETOKY,
«THUIOTE3a MPOUCXOKACHUS 3YKAPUOTUIECKHUX KIETOK U MX
OpPTraHOWIOB IIyTEM BIITYMBAHUS KIETOYHOW MEMOpPaHBI»,
«IPOTEHOTY, «3Y0aKTepum», «apxebakTepun». XapakTepu3yoT
OCHOBHBIE JTalbl BOSHUKHOBEHUS U PA3BUTHUS )KU3HU HA 3eMII€.
OnuchIBarOT MOJOXKEHHS OCHOBHBIX TUIIOTE3 BO3SHUKHOBEHHS
xu3HU. CpaBHUBIOT runore3sl A.M.Onapuna u Jlxx. XongehHa.
O6cyxnaroT Ipo6sieMbl BOSHUKHOBEHHS M Pa3BUTHSI )KHU3HU C
OJTHOKJIACCHUKAMH W yIUTEIEM
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Pa3zBuTHe xu3HM Ha 3eMiie. Dpbl IPEBHEHIIICH 1 TpEeBHEH
KU3HU

OnpenernsitoT MOHATHS «3Pay, KIEPHO», «ITM0Xa», «KaTapXen»,
«apxei», «IpoTePO30i», «I1ANe030i», «ME3030i1», «KKAHO30M»,
«TAJICOHTOJIOTUS, KKEMOPHID, OPIOBHUKY, «CHITYP», «ICBOHY,
«KapOOHY, «IIEPMBY, «TPUIOOHUTED», KPUHHOPHUTED, KKACTETIEPHIE
PBIOBI», «cTeronedanbly, KAXTUOCTETHY, «TECPATICUIBI.
XapakTepu3yloT pa3BUTHE )KU3HU Ha 3eMlie B 3pbI JIpeBHElIIeH U
IpeBHe xku3Hu. [IpuBOAST MpUMeEpbl OPraHu3MOB, HACETSBIINX
3eMITo B 9pblI ApeBHEHIIIEH U JpeBHEN KU3HU.

YcTaHaBnMBaOT MPUYUMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY
YCIIOBHSMU CpPeIbl OOUTAHHS U SBOIFOINOHHBIMU IIPOLIECCAMH Y
Pa3IMYHBIX TPyHI OpraHu3MoB. CMBICIIOBOE UTEHUE C
TTOCTICTYFOIIIAM 3aIIOJTHCHHEM TaOJIHIIBI
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PasButHne xu3HN B M€3030€ M KaifHO30¢

OmnpenessroT MOHATHS KTPHACY, KIOPA», «MEJ», «THHO3aBPHI»,
((CyM‘-IaTI:-Ie MIJICKOITMTAKOIIUC), ((HHaHeHTaprIe
MJIEKOTIMTAIOIIUEY, «I1aJIEOTeH», KHEOTECH», «AaHTPOTIOTCH.
XapaKkTepu3yloT OCHOBHBIE IIEPHO/IBI PA3BUTHUS KU3HU Ha 3eMIie
B M€3030€ U KaitHO30¢.

IIpuBonAT npuMepsl OPraHU3MOB, HACEIISABIINX

3eMJTI0 B KaliHO30€ U Me3030€.

Y cTaHABIMBAIOT IPUYHHHO-CIICACTBEHHBIE CBSI3H MEXKITY
YCIIOBHSMU CpPEIbl OOUTAHUS U SBOIFOIMOHHBIMU TIPOLIECCAMH Y
PAa3IMYHBIX TPYIIT OpraHu3MoB. CMBICIIOBOE YTCHHE C
MTOCTICTYFOIIIUM 3aIl0JTHCHHEM TaOJIUIIBL.

PaspabaTrIBatoT 1miaHa ypoka-3KCKypCHH B KpaeBeIuecKuil My3eit
WJIM Ha re0JIOTHYECKOe OOHAXKCHHE
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O600IAIUN YPOK-IKCKYPCHS

T'oToBsIT OTUET 00 IKCKYpPCHU

63

AHTpOIOTeHHOE BO3/IeHCTBUE Ha Onochepy

OnpenessitoT MOHATHS «aHTPOIIOTEHHOE BO3CHCTBIE Ha
ouochepy», «Hoochepa», KIPUPOTHBIE PECYPCHD».
XapakTepHu3yIOT YeIOBeKa KaKk OHOCOIHAIBHOE CYIIECTBO.
OnUCHIBAIOT SKOJOTHUECKYIO0 CUTYaIlUIO B CBOEH MECTHOCTH.
YcraHaBIuBaioT TIPUINHHO-CJICACTBEHHBIC CBA3U MCKIY
JESITETPHOCTRIO YETIOBEKA U IKOJIOTHIECKUMU KPH3HCAMU
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(OCHOBEI PpaMOHAJIBHOT'O NPHUPOAONOJIB30BaHUA

OmnpenenstoT NOHATUS «PALUOHAIBHOE IPUPOJONOIb30BAHUE,
«00I1IECTBO OTHOPA30BOT0 MOTPEOICHUS». XapaKTepU3YIOT




COBPEMEHHOE YEJI0BEYECTBO KaK «OOLIECTBO OJHOPA30BOTO
OTPEOICHUS.

OO6cyXIar0T OCHOBHBIE IIPUHITUIIEI PAIlIOHATEHOTO
HCIIONB30BAHMS IPUPOIHBIX PECYPCOB

65 (O6o6maromuii ypok-koH(pepeHIusI 1 T BricTynarot ¢ coobmeHusiMu 1o TeMe. [IpencraBisior
Pe3ybTaThl y4eOHO-UCCIIEIOBATENBCKOM IPOEKTHOM
JeSITEIHOCTH
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- PE3EPB (O6o06r1matomiee moBTopeHue 3a Kypc 9 kinacca)
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Y4eOHO-MeToInUeCKOe 00eCIIeueHrnEe Y4eOHOro MpoIecca npeaycMaTpuBacT
ucmnoJib3oBanne Y MK (yueOHO-METOMUEeCKUX KOMIUIEKTOB) 110 OUOJIoruu ¢ 6 mo 9 kiacc.

. Jlattommu B. B., llankun B. A. buonorus. JKuBotHsie.
Txnacc: yueonuk. — M.: [Ipoda, moboe nzganue nocie 2012 r.
+ JlatromuH B. B., Jlamexoa E.A. )KuBoTHble. 7 kiacc: pabodas Terpans. — M.: [Ipoda, 1ro6oe nznanue nocue 2012 r.
. JlaTrommu B. B., JlamexoBa E.A. buonorus. JKusornsle.
Txnacc: MmeToauueckoe mocooue. — M.: JIpoda, mroboe uznanue nocie 2012 r.
» Kounecos /I. B., Mam P. /1., benses U. H. buonorus. Yenosek. 8 kiacc: yueonuk. — M.: JIpoda, nro6oe uznanue nocie 2012 r.
Konecos JI. B., Mam P. /1., benses 1. H. buonorus. Yenogek. § kiacc: pabouas terpaas. — M.: [Ipoda, moboe nznanue nocie 2012 r.
» Konecos /I. B., Mam P. /., bensieB . H. buonorus. Yenosek. 8 kiacc: Mmerogunueckoe nmocooue. — M.: JIpoda, nmoboe nznanue mocue 2012 r.
+ Kamenckuit A. A., Kpukcynos E. A., [laceunuk B. B., IIenos I'. I'. buonorus. Beenenue B o61myto Guomnoruto. 9 kinacc: yueouuk. — M.: lpoda,
mr000e u3nanue mocie 2012 r.
» Kamenckuii A. A., Kpukcynos E. A., [Taceunuk B. B., [lIBenioB I'. I'. buonorus. Beenenue B o01mryto 6uomnoruto. 9 kiacc: padouast TeTpags. — M.:
Hpoda, moboe n3nanue nocie 2012 r.
» Kamenckuit A. A., Kpukcynos E. A., [Taceunuk B. B., llIBenioB I'. I'. buonorus. Beenenue B 001m1yto 6uoaoruio. 9 kiacc: MeToandeckoe nocooue.
— M.: JIpoda, moboe nznanne mocie 2012 v
.+ buonorus. Paboune nporpammel. 5—9 knaccel. — M.: [Ipoda, 2015 rox

HNuTepHeT-pecypcesl:




http://bio.1september.ru - razera «buosorusy - npunoxeHue K «1 ceHTIOps»
www.bio.nature.ru - Hay4HbIC HOBOCTH OHOJIOTHUH

www.edi0s.ru - Diaoc - HEHTP AUCTAHIIMOHHOTO 00pa30BaHUS

www.km.ru/education -YueOHblc MaTepraiibl 1 ciIoBapH Ha caiite « Kupun u Medoamii»
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