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1.IlosicHUTEIHLHAA 3AIMUCKA

[Ipu pa3zpaboTke mnporpaMMbl IO OHOJIOTHMM TEOPETUYECKYIO OCHOBY IS
ornpeeeHus MoaX00B K (popMUpoBaHUIO cojepkanus yueOHoro npeamera «buomorus»
coctaBwin: KoHuenrtyaibHble nojoxkenus PIOC COO o B3auMo0OYCIOBICHHOCTU
neneu, copep)kaHus, pe3yJbTaToB OOy4YeHHS M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU
BBIITYCKHUKOB, TIOJIOKEHUS 00 OOMMX IeNsIX W TMPUHINIAX, XapaKTePU3YIOIMNX
COBPEMEHHOE COCTOSIHUE CHCTEMBI cpeaHero oOmiero oOpaszoBanus B Poccuiickoi
@enepanyn, a TakkKe MOJOKEHUS O crenupuke OUoioruu, e€ 3HAYCHUH B MO3HAHUU
’KUBOM MPUPOJBI U 00ECTIEYCHUH CYIIECTBOBAHMS YeJIOBEeUECKOro obmectBa. CormacHo
Ha3BaHHBIM TIOJIOKEHUSM, OTIPEICTICHBI OCHOBHBIE (DYHKITUH MTPOTPaMMBbI TI0 OMOJIOTHUHU U
€€ CTpPYKTypa.

[Iporpamma mo Ouosioruu Ha€T MpEACTaBICHHE O MeNsiX, 00 oOlel cTpaTeruu
oOy4eHHs, BOCIIUTAHUSI U Pa3BUTUs OOYy4YaIOIIMXCSA CPEJACTBaMU Y4YEOHOro mpeaMera
«buonorus», ompezaenser o00s3aTeNbHOE MPEAMETHOE COACpPKAHHE, €r0 CTPYKTYpY,
pacrpeneneHue no pa3aeiaaM U TeMaM, PEKOMEHIYEMYIO MOCIEN0BATEIbHOCTh NU3YUYEHUS
y4eOHOTO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH
00pa30BaTeNLHOrO MPoIIECcca, BO3PACTHBIX
0COOEHHOCTEN 00yUarOIIMXCA.

B mporpamMme mo OMOJIOTMH TaKKe YYUTBHIBAIOTCA TPEOOBAHUS K TJIAHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM ¥  TPEIMETHBIM  pe3yjibTaTaM OOydeHus B
(hopMUpPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IO3HABATEIbHOU JESATEIbHOCTH/Y4EeOHBIX
NerlcTBU 00yYaroImMXcsl 0 OCBOCHUIO COACPIKAHUS OMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme mno Owuosorum (10—11 kmaccel, 0a30BBIM YpPOBEHb) peaiM30BaH
MPUHIUI TPEEeMCTBEHHOCTH B HW3Y4YeHUM Ouosoruu, Onarojaps uYeMmy B HeW
MIPOCMATPUBAETCS HAIIPABJIEHHOCTh HA Pa3BUTUE 3HAHUM, CBA3aHHBIX C (POPMUPOBAHHEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHMs, IIEHHOCTHBIX  OpPUEHTAIUH  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTABICHUN O 3J0pOBOM 00pase KU3HU U OCpEeKHBIM
OTHOLIEHHEM K OKpyXawuen npupoaHon cpexne. llostomy Hapsay ¢ u3ydeHuEM
00111e0MOIOTUYECKHUX TEOPUH, a TAKKE 3HAHUHN O CTPOSHUH KUBBIX CUCTEM PAa3HOTO paHTa
U CYIIHOCTA OCHOBHBIX MPOTEKAIOIIMX B HUX MPOIIECCOB B MporpamMme Mo OHOJOTUU
y/ICJICHO BHUMaHUE WCIIOJIb30BAHUIO TIOJYUYCHHBIX 3HAHWKA B MOBCEIHEBHOW >KU3HU IS
pelieHuss TMPUKIAAHBIX 3a7a4, B TOM YHCJE: NPOPUIAKTUKYA HACIEICTBEHHBIX
3a00€BaHUN 4YellOBeKa, MEAMKO-TEHETUYECKOrO0 KOHCYJIbTUPOBAaHMS, OOOCHOBAHUS
AKOJIOTUYECKH 11e71ecO00pa3HOro MOBEICHUS B OKPY KaIOIlel MPUPOIHOMN Cpesie, aHau3a
BIIMSIHUSL XO3SMCTBEHHOW JEATEIbHOCTH 4YeJOBEeKa Ha COCTOSIHUE TMPUPOJHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHHMMaHHUS K MPUKIAAHOW HaIlpaBIECHHOCTH
yueOHOro mnpeamera «buoONOTUS» TPOJUKTOBAHO HEOOXOJUMOCTBIO OOECIeYeHUs
YCIOBUM /U1 pelIeHusi OAHOW M3 aKTyaJbHBIX 3a7ay IMIKOJBHOTO OHOJIOrMYECKOTrO
oOpa3oBaHusi, KOTopasi MpejamnoyaracT (GOpPMHUPOBAHHUE Yy OOYUYaAIOIIUXCS CIIOCOOHOCTH
aanTHUPOBATHCS K N3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDPA.

buonorus Ha ypoBHE cpeiHero o01iero o0pa3oBaHus 3aHUMAET BaxHOe MecTo. OHa
oOecnieunBaeT (GpopMHpoOBaHUE Yy OOYYAIOIIMUXCS MPEACTABICHUNA O HAYYHOW KapTHUHE
MUpa, pacmupsieT U 000011aeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIUIUTEIBHBIX MPU3HAKAX
— YPOBHEBOM OpPraHU3alMHU U 3BOJIFOLIMH, CO3/1a€T YCIOBUS JJIS: TO3HAHUS 3aKOHOB KUBOI
npupoabl, (GopMupoBaHUs (DPYHKIIMOHAIILHOM TI'PAMOTHOCTH, HABBIKOB 3J0POBOTO U



06e3omacHOro oopasza >KM3HHU, YKOJIOTMYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIIEHHS K
KUBOU NPUPOJIE U YEIIOBEKY.

bonbiioe 3HaueHwe OMONOTUSI MMEET TaKXKe MJisi PEHICHUS BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 3aJlady CPEJAHEro oOIero oO0pa3oBaHUs, COIMAIM3AIUU O00YYaIOIUXCS.
N3yuenue Ouosioruu obOecreurBaeT ycloBUs Il (OPMUPOBAHUS MHTEIICKTYaJIbHbIX,
KOMMYHUKAIIMOHHBIX ¥  HH()OPMAIMOHHBIX HABBIKOB, JCTETHYECKOW KYJIbTYpHI,
CHOCOOCTBYET MHTErpallii OHMOJOTMYECKUX 3HAHUM C TPEACTABICHUAMHU W3 APYTUX
y4eOHBIX MIPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU U Teorpaduu. HazBaHHbIE MOTOKEHUS
0 MpeHa3HAYEeHUN yaeOHOTro peameTa « BHoIorusy cocTaBuiIn OCHOBY JJIsl ONPEICIICHUS
MOJIXOJ0OB K OTOOPY M CTPYKTYPHPOBAHHUIO €ro COACpKaHHs, MPEICTAaBICHHOTO B
nporpaMmMe o OHOJIOTHH.

Ot6op comepkanust ydeObHOro mnpeamera «buomorus» Ha 06a30BOM ypOBHE
OCYUIECTBJIEH C MO3ULUNA KyJIbTYpOCOOOPA3HOTO MOJX0/]a, B COOTBETCTBUU C KOTOPBIM
oOy4aronirecs 10JKHBI OCBOUTH 3HAHUS U YMEHHSI, 3HAUUMBIE TSl YopMUpoBaHus 0011Iei
KYJbTYPBI, OIPEIEIAIONINE aJIcKBAaTHOE MIOBEICHHUE YEJIOBEKA B OKPYIKAFOIIEH TPUPOIHOM
cpelne, BocTpeOOBaHHbBIE B TOBCEAHEBHOM KM3HU U IPAKTUUECKOM esTenbHocTH. Ocoboe
MECTO B 3TOM CHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTBHI COACPIKAHUSA, KOTOPBIE CIIyKaT
OCHOBOM i1 (hopMHUpOBaHMS TPECTABICHUNH O COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHE MUpPa U [EHHOCTHBIX OPUEHTAIUSAX JIUYHOCTU, CIOCOOCTBYIONIUX T'yMaHU3allUuu
OMOJIOTUYECKOTO 00pa30BaHUsl.

CTpyKTypupOBaHUE COACPKAHUA YIEOHOr0 MaTepruaia B IporpaMMme o OUOJIOruu
OCYILIECTBIICHO C YY€TOM MPUOPUTETHOIO 3HAYCHUS 3HAHUM 00 OTJIMUUTEIIbHBIX
OCOOCHHOCTSIX JKMBOW MpUpOABl, O €€ YPOBHEBOM OpraHu3ailuu W SBojionuu. B
COOTBETCTBUM C 3THUM B CTPYKType ydeOHoro mnpenmera «buomorus» BbleneHbI
CIeyIOLME COJAepKaTeabHble JUHUM: «buonorus Kak Hayka. MeToIbl Hay4YHOIO
no3HaHus», «Knerka kak Ouonormyeckas cucreMa», «OpraHu3zM Kak OHOJOTrMYecKas
cuctemay, «CucreMa W MHOTOoOpa3We OpPraHMYECKOTO MHpay», «IBOJIONUS KUBOU
MPUPOIBD», « DIKOCUCTEMBI U PUCYIIE UM 3aKOHOMEPHOCTI.

Lear wu3yuenusi ydeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJIAJICHUE OOYYAIOIMMUCS 3HAHUSMU O CTPYKTYPHO-(DYHKITMOHAJIILHOW OpraHU3aINH
KUBBIX CHCTEM PA3HOTO paHTa U MPUOOPETEHUE YMEHHI HCIOIb30BaTh dTU 3HAHUS IS
I'PaMOTHBIX JCHCTBUI B OTHOIIEHUU OOBEKTOB KUBOW MPHUPOABI U PEHICHUS Pa3IUIHBIX
KU3HEHHBIX MPOOIEM.

JlocTHKeHNe TeJd u3y4deHHusi yueOHoro mpeaMera «buosorus» Ha 06a3oBoM
YPOBHe 00ecneunBaeTCsi pelieHueM CJIeTyIOIMX 3a/1a4:

* OCBOCHHE 00YYAIOIIMMHKCS CUCTEMBI 3HAHUH 0 OMOJOTHYECKUX TCOPHSIX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THIIOTE3aX, MpaBWIIaX, CAYXKAIIUX OCHOBOW  JJIs
(GbopMHUpOBaHHS TPEICTABICHHIA O ECTCCTBCHHO-HAyYHOW KapTHHE MHUpPA, O METoax
HAyYHOTO TIO3HAHUS, CTPOSHUHU, MHOTOOOPa3HH U OCOOESHHOCTSX YKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTaHHW3AIlMK, BBIIAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX HCCJICJIOBAHUSAX B
OMOJIOTHY;

* (opmupoBaHue y OOYYAOIIUXCS TIO3HABATEIBHBIX, HHTCIUICKTYAJIbHBIX M
TBOPUYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a JAaHHBIX O IYTSAX Pa3BUTHUS B OMOJIOTHH
HAY4YHBIX B3IJIA0B, HACH M IMOAXOJ0B K HM3YYCHHMIO JKUBBIX CHCTEM PAa3HOIO YPOBHS
OpraHH3alliH;



* CTAaHOBJICHHE y O0Oy4aronuxcst o01en KyabTypbl, QyHKIIMOHATILHON IPaMOTHOCTH,
pa3BUTHE YMEHUI OOBACHITH U OLIEHUBATD SIBJICHUS OKPY>KAIOIIET0 MUPA KUBOU MPUPO/IbI
Ha OCHOBAHWMM 3HAHUU U OIbITA, MOJYYEHHBIX MTPU U3YYCHUHN OUOJIOTHH;

* (QopMupoBaHue Yy OOy4YalIUXCd YMEHUW WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTHUYECKOW JCSATENbHOCTH YENOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

* BOCIHTAaHHE YOEKIEHHOCTH B BO3MOKHOCTH ITO3HAHMSI YEJIOBEKOM >KHBOU
MIPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS ATHUECKIUX HOPM
MIPU MIPOBEJCHNUU OMOJOTUYECKUX UCCIICIOBAHUM;

* OCO3HAaHWE IICHHOCTH OHWOJIOTMYECKUX 3HAHWN JJI1 TIOBBIICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPHI, 111 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

* MPUMEHEHHE MPUOOPETEHHBIX 3HAHUNW W YMEHHUN B TOBCEIHEBHOM KHU3HM IS
OIICHKM TIOCJICJICTBUI CBOEH AEATEILHOCTH IO OTHOIICHUIO K OKpYKalolllel cpee,
COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME M COONIIOJICHHE Mep NPOPHIAKTUKA
3a00s1eBaHUM.

B cucteme cpengnero ob6miero oopasoBanusi «buosorus», uzydaemas Ha 0a30BOM
YpPOBHE, SIBJISIETCS 00s3aTEIbHBIM YYEOHBIM ITPEAMETOM, BXOISAIIUM B COCTaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlnst m3ydenus OMOJOTMM Ha 0a30BOM YpOBHE CpeAHero oOmiero oopa3oBaHUs
otBoauTcs 68 dacoB: B 10 kmacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34 gaca (1
yac B HEJETIO).



2. Cogepxanmne 00y4yeHust

10 KJIACC (34 yaca — 1 yac B He/eJI10)

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3p OHMOJIOTHMH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
APYTUMU €CTECTBEHHBIMH HayKamH, (uiocopueit, STUKOU, SCTETUKON U mpaBoM. Poib
Owonmornn B (OPMUPOBAHWUM COBPEMEHHON HaydYHOW KapTuUHBI Mupa. Cucrema
OMOJIOTHYECKHUX HayK.

Metoapl TMO3HaHUS >KUBOM MpUPOABI (HAONIOJEHUE, SKCIEPUMEHT, OIMUCAHUE,
n3MepeHue, KiiaccuuKalys, MoJIeTMPOBaHUE, CTATUCTHYECKAst 00pabOTKa JaHHBIX ).

JdeMoHCcTpanuu:

IToptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabuuiibl U cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOUM MPUPOJIBI».

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

[Tpaktuueckast padora Ne 1. «Mcnonp3oBaHue pa3aUUHbIX METOIOB IIPU U3YUCHUU
OMOJIOTHYECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouosnoruu. OTiduue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CgoiicTBa OmocucTeM W HX pa3zHooOpaszue. YPOBHM OpraHU3alvi OUOCHUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIW, MOMYJISIUMOHHO-BUIOBOM,
HKOCHUCTEMHBIN (OMOTE€OIIEHOTUYECKHU ), OOChEepHBI.

JlemoHncTpanum:

Tabnuiibl 1 cxembl: «OCHOBHBIE PU3HAKHU KU3HUY», «YPOBHU OPraHU3aIIUN KUBON
MIPUPOJIBD».

O6opynoBanue: Mmojenb moJiekyisl JJHK.

Tema 3. Xumuueckuii COCTaB U CTPOCHHUE KIECTKH.

XUMUYECKUI COCTaB KIETKHM. XHUMHUYECKHE JJIEMEHTHI: MAaKpOAJIEMEHTHI,
MUKpO3JIeMEHTHI. Bosia u MuHepaibHbIE BEIIECTBA.

@OyHKIMK BOJBI 1 MUHEPATBLHBIX BEIECTB B KiIeTke. [lonaep:kanue oCMOTHYECKOTO
OastaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHnuMble W 3aMEHHMbIE AMUHOKHUCIOTBI. AMMHOKHMCIIOTHBIM COCTaB. YPOBHHU
CTPYKTYpBl O€JIKOBOW MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETUYHAs M UYETBEPTUYHAS
CTPYKTypa). XUMHUYCCKHE CBOMCTBA OelKoB. bruonornueckue QyHKIMNU OSIKOB.

depmenThl — Ouoioruueckue kKaraiauzaTopsl. CTpoeHue (epmeHTa: aKTHUBHBIN
IEHTp, cyocTpaTHas cnenuduanocts. Kopepmentsl. Butamunbl. Otinudust GepMeHTOB OT
HEOPraHMYECKUX KaTaJIu3aTOPOB.

YrneBoabl: MOHOcaxapuibl (TJIOKO3a, pubo3a M Ae30KCHpub03a), aucaxapuabl
(caxapo3a, J1akT03a) U Mojaucaxapusl (Kpaxmal, IIIMKOTeH, 1eUIi0103a). buonornueckue
(YHKIIMU yTIEBOIOB.

Jlunuaet: Tpurauiepuibl, hpochonunuabl, crepouibl. I'uapodguinbHo-ruapodoOHbIe
cBoiicTBa. buonornyeckue Gpynkuuu munuaoB. CpaBHEHHE YTIIEBOIOB, OSIKOB U JIUITHIOB
KaK UCTOYHHUKOB DHEPTHH.



Hykneunossie kucnotel: JJHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kuciotT. Crpoenue u ¢yukuu JAHK. Ctpoenune u ¢pynkuuu PHK. Bugsr PHK. AT®:
CTpoeHHE U (QYHKIIHH.

[utonorus — HaykKa o kieTke. Kietounas Teopust — mpuMep B3auMOJICUCTBUS UIEH
1 (GaKTOB B HAYYHOM MMO3HAHUHU. MeTObl U3yYEHUS KIECTKH.

Krnerka kak uenoctHast kuBas cucrema. OOuiue mpuU3HAKU KIETOK: 3aMKHYyTas
HapykHasg mMeMOpana, moJekyinsl JJHK kak reHernueckuii anmapar, CUCTEMa CHHTE3a
oenka.

Tunel KIETOK: dyKapuoTHUeCKass W mpokapuotwueckas. OCOOCHHOCTH CTPOCHUS
MpoKapuoTUyecKou kiaeTku. Kierounas crenka Oaktepuil. CTpOeHHE 3YKapUOTUYECKOM
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKH.

[IoBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAJIUKC, HX
¢ynkuun. Ilnasmatudeckas memOpaHa, €€ cBoicTBa M (QyHKuuu. Lluromnazma u eé€
opranouibl. OtHoMeMOpanHbie opraHouibl kietku: JI1C, anmapat ['onbKu, TM30COMBI.
[TonyaBTOHOMHBIE OpPraHOWJIBI KIJIETKWA: MUTOXOHJIpUHU, IUacThabl. [IpoucxoxaeHue
MUTOXOHJpUM U TuiacTua. Buasl miactun. HememOpaHHbie OpraHOMJIBI  KIIETKH:
pUOOCOMBI, KIETOYHBIN LIEHTP, LIEHTPUOJIHU, PECHUUKH, XKTYTUKUA. DYHKIIUA OPTraHOUIOB
KJIETKU. BitoueHus.

Anpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sjpa: siaepHas o000J0YKa,
KapuoIuiazMa, XpOMaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcrOpT BELIECTB B KJIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JIesenryk, P.I'yk, T.IlIBanmn, M. llIneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammel: «PactipeneneHne XMMHUYECKUX SJEMEHTOB B HEXUBOW MTPUPOAE,
«Pacrnipenenenne XuMUUECKUX DJIEMEHTOB B dKUBOU MPUPOIEH.

Tabmuubl u  cxewmbl: «Ilepuoanueckass TabauIa XUMHYECKHX DJIEMEHTOBY,
«CTtpoeHue MoOJeKysbl BoAbl», «buocunre3 Oenkay, «CTpoeHHE MOJEKYIbl OeKay,
«Ctpoenue pepmentar, «Hyknennossie kuciaoTsl. JJHK», «Ctpoenune momekynsr ATDy,
«CTpoeHue »yKapuOTHYECKOW KIETKN», «CTpOEHHE >KUBOTHOW KIeTKW», «CTpoeHue
pacTUTENIbHOW KIIETKNW», «CTpOeHHE MNPOKAPUOTUYECKON KIEeTKn», «CTpoeHue sapa
KIIETKNY, « YTIEBOABI, «JIUIHUIBI.

OO0opy/ioBaHKE: CBETOBOW  MHMKPOCKOI,  00OpYyIOBaHHWE [UJIi  IPOBEICHUS
HaOJII0JICHUM, U3MEPEHU, DKCIIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTEIbHBIX, )KUBOTHBIX
1 OaKTepUATbHBIX KIIETOK.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopHas pabora Ne 1. «M3yueHue KaTaquTUUECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuJIa3bl WA KaTajaasbl).

JlaGoparopHas pabota Ne 2. «/3ydueHue CTpOeHUs KJIETOK PACTCHHM, )KUBOTHBIX U
OaxkTepuil moJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIpENapaTax U X OMUCAHUEY.

Tema 4. /KusHenesTeIbHOCTh KJIETKH.

OOmen BemecTB, win MeTabomm3M. AccuMmwmisanus (TUTACTHYECKH OOMEH)
TUCCUMUWJIIAIUS  (SHEpPTeTHUYeCKnii OOMEH) — JB€ CTOPOHBI E€IWHOTO IMporiecca
Merabomm3ma. Ponb 3aKOHOB COXpaHEHHUsS BEIIECTB W DSHEPrMM B TMOHUMAHHUH
MeTa0oIM3Ma.



Tunbel oOMmeHa BemiecTB: aBTOTPOGHBIA U TeTeporpodHbIi. Ponbs depmenToB B
oOMEHE BEIlIeCTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®dotocunte3. CBeToBass U TeMHOBas (a3bl ¢ortocuHTe3a. Peaknuu doTocunresa.
OddextuBHOCTH PoTOCHHTE3a. 3HAUeHHE (HOTOCHUHTE3A IS KU3HU Ha 3emiie. BrnusHue
yCIIOBUM cpeibl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIICHUS €ro MPOJAYKTUBHOCTU Y
KYJIbTYPHBIX PACTECHHU.

XeMOCHHTe3. XeMOCHHTE3UpYIolue 0akTeprn. 3HAUCHUE XEMOCHHTE3a IS KU3HU
Ha 3emuie.

DHepreTruecknii 0OMEH B KIIeTKe. PaciiersieHue BemecTB, BBIICICHUE W
AKKyMYJMPOBAHHE SHEPIMHM B KIETKE. OJTalbl SHEPreTHYecKoro oobmeHa. [amkonus.
bpoxenne u ero Buabsl. KuCIOpOJAHOE OKHCIEHHE, WIM KIETOYHOE JIbIXaHUE.
OxucnurensHoe pochopunupoBanue. IPHEeKTUBHOCTh SIHEPTETUIECKOTO 0OMEHA.

Peakiuu mMatpuunoro cuntesa. ['enetnueckas nnpopmanus u JAHK. Peannzanus
reHeTu4eckoi nudopmaiuu B KiietTke. ['eHeTuueckuii Ko u ero cBoiicTBa. TpaHCKpUMIIUS
— wmatpuunbiii cunte3 PHK. Tpancnsuusa — OuocuHTe3 Oenika. DTambl TpPaHCISIUU.
Konuposanue amuHokuciot. Posb pubocom B OnocuHTe3e Oelka.

Heknerounsle ¢opMmbl xu3Hu — BUpycbl. Hcropust oTkpbiTus BUpycoB (/.
N. BanoBckwuit). OcOOEHHOCTH CTPOCHUS U )KU3HEHHOTO IIUKJIa BUPYCOB. bakTepuodaru.
bone3nu pacteHui, JKMBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BHUpycamu. Bupyc
nMmmyHoaeuimuta yenoBeka (BUY) — Bo3oyautens CIIM/a. O6paTtHast TpaHCKpHUILIUS,
peBepTasa u unrerpasa. [Ipodunaktuka pacnpocTpaHeHUs] BAPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

[Toptpersl: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsses.

Tabmuiel  u  cxeMbl: «Tunbl nutanus», «Metabonuzm», «MUTOXOHAPUSD,
«JHepreTuyeckuit  obmen», «Xmopormaact», «Dorocunresn, «Ctpoenne J[HK»,
«Ctpoenue u (GyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['€HEeTHYECKHil KOm»,
«Bupyce», «bakrepuodarn», «CtpoeHwe u KuzHeHHbIM 1uka Bupyca CII/la,
6akrepuodaray, «Pemmukarus JTHK.

Ob6opynoBanue: mogenu-ammiukanun — «Yasoenne JIHK wu  Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHUE KICTKN», Mojielb cTpyKTypsl JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

KiieTouHblil UKL, WK )KU3HEHHBIM LUK KieTku. aTepdaza u mutos. [Ipoueccsl,
nporekaromue B uHTepdaze. Permukaums — peakuus MmarpuyHoro cunresa JHK.
Crpoenue xpomocoM. XpOMOCOMHBIM HA0Op — KapuUOTHUIL. [[UMIOUAHBIN U TarIouIHBIN
XpOMOCOMHBIE HaOOpbl. Xpomatuibl. lLluTojmornyeckre OCHOBBI PA3MHOXKEHHUS H
VHJUBUYAJIBHOTO Pa3BUTUS OPTaHU3MOB.

Henenne knetku — muto3. Craauu murto3sa. [Iponecchl, MpouCcXoaaIne Ha pa3HbIX
CTaaUsIX MUTO3a. bronorudeckui CMbICII MUTO34.

[TporpamMmmupyemasi ru0esb KIETKH — aromnTo3.

®opmbl pa3MHOXKEHHS OPTaHM3MOB: Oecriosoe W MosioBoe. Buasl Oecnosoro
PasMHOXXEHUA:  JI€JICHWE  HAABOEC, I[IOYKOBAaHME OJHO- U MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHEe. VICKyCCTBEHHOE KJIOHUPOBaHUE
OPraHu3MOB, €r0 3HAaYCHUE [T CEJICKIIUU.

[TomoBoe pa3MHOKEHHUE, €TO OTINYHS OT OECIIONIOTO.



Meito3. Craguu wmeio3a. Ilpoueccel, NPOUCXOISIIME Ha CTagudIX Meio3a.
IToBenenne xpomocom B merose. KpoccuHrosep. buosiornueckuii CMbICT M 3HAYCHHUE
Meno3a.

["amerorenes — mpoiiecc 00Opa3oBaHMs TOJOBBIX KJIETOK y >KMBOTHBIX. [lojioBBIC
KeJe3bl: CEeMEHHUKU W sudHMKUA. OOpa3oBaHWE U Pa3BUTHUE TMOJIOBBIX KJIETOK — TraMeT
(cmepmarto3oui, SHUIEKIeTKa) — crepMaroreHe3 M oBoreHe3. OCOOCHHOCTH CTPOCHHS
SUIEKIIETOK U ciepmaTo3ouoB. OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTHE  (OHTOTEHE3). DOMOpHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Jrtanbl 3MOPHMOHAIBHOTO PA3BUTUS Y IO3BOHOYHBIX YKUBOTHBIX:
IpoOJIeHne, TacTpyisinus, opraHoreHe3. IlocTaomOpuoHanpbHOE pa3BUTHE. THIIBI
MMOCTAMOPHOHAIBHOTO PA3BUTHS: TIPsIMOE, HENpsIMOe (JIMYMHOYHOE). BimstHue cpensl Ha
pPa3BUTHE OPTaHU3MOB, (PaKTOPBI, CITIOCOOHBIC BBI3BIBATH BPOKIEHHBIC YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOIO PACTEHUSA: CTPOECHUE CEMEHH,
CTaJINM Pa3BUTHUSL.

JlemoHncTpanum:

Tabmuiel 1 cxembl: «DopMbl  pa3sMHOXKEHHUS ~ OpraHu3MoB»,  «J/[BoiHOE
OIJIOJIOTBOPEHUE Y LBETKOBBIX PACTEHUI», «BereTaTuBHOE pa3MHOXEHUE PACTCHUI»,
«Jlenenne kneTku OakTepuit», « CTpOCHHE MOJOBBIX KIETOK», « CTPOCHHE XPOMOCOMBIY,
«Knerounsiii ki, «Pemmukanus JTHK», «Mutos», «Meito3y», «IIpsMoe u Hernpsamoe
pasBuTHE», «l'ameTroreHe3 y MIICKONUTAKOMIMX M 4eloBeKa», «OCHOBHBIE CTaJauU
OHTOTE€HE3a».

O06opy0BaHKE: MUKPOCKOII, MHUKPOIIPENAPATHI «CniepmMaTo30u sl
MJICKOITUTAIOLIETOY, «SIUIIEKIIeTKAa MIEKOMUTAOIIET0», « KapruoKnHE3 B KJIIETKAX KOpEIIKa
JyKa», MarHuTHasg mojenb-anmukanusa «Jlenenuwe xnerkm», monens JHK, monens
MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U MpaKTUHYECKHE PadOThI:

JlaGoparopnas padora Ne 3. «HaGmromeHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa
JlyKa Ha TOTOBBIX MUKpOIIpEnaparaxy».

JlaGoparopHas padora Ne 4. «M3ydeHue CTpoeHHUs MOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenqmer u 3amaun reHetuku. Mctopus pa3BuTUsA T€HETUKHU. POJb LIUTOJIOTMHA U
AMOpPHUOJIOTUN B CTAHOBJIECHUM T€HETUKH. BKian poCCUUCKHMX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE TeHETUKU. MeToabl TEeHETUKH (TUOPUI0JIOTHYECKUM, IUTOTCHETHUYECKUM,
MOJIEKYJISIpHO-TeHeTH4YeCKUii). (OCHOBHBIE T'€HEeTHMYeCKHWe TMOHATUA. ['eHeTnueckas
CHMBOJIMKA, UCTIOJIb3YEMAas B CXEMAX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HACJEJOBAaHUS TMPU3HAKOB, YCTaHOBJECHHBbIE ['. MeHnenem.
MonorudpuHoe ckpenmBaHiue. 3aKOH eAMHOo00pa3usi TUOPUIOB MEPBOTO MOKOJEHUS.
[IpaBwio 1oMUHMPOBaHUS. 3aKOH PACIICTUICHUS MPU3HAKOB. [ MIIOTE3a YUCTOTHI TraMerT.
[TomHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JluruOpugHoe CKpemyBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAaHMS TMPU3HAKOB.
[{uToreneTnueckre  OCHOBBI  JWTHOPUIHOTO  CKPEIIMBAaHHS.  AHAIM3UPYIOIIEe
ckpemuBanue. lcnonp30BaHWE aAHAIM3UPYIOMIETO CKPEIIMBAHUS JJIs1  ONPEICIICHUS
reHOTHUIa 0coOu.

CuerienHoe HacnefoBaHue Mpu3HakoB. Pabora T. Moprana mno cuemjieHHOMY
HacJIeI0BaHUIO TeHOB. HapyleHue cluensieHns TeHOB B pe3ybTaTe KpPOCCUHIOBEPA.



XpOMOCOMHAs TEOPHS HACTEACTBEHHOCTH. | €eHETUUECKUE KAPTHI.

['eneTnka mnona. XpOMOCOMHOE OIpeaeieHrue moyia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOTraMeTHBIE U reTeporaMeTHbIe opranu3msel. HacineqoBanue Npu3HAKOB,
CUEIJICHHBIX C TIOJIOM.

N3meHunBOCTh. BUbl H3MEHUNBOCTH: HEHACIIEACTBEHHAS U HAacleACTBEHHas. Poib
Cpelbl B HEHACJIEICTBEHHOW HM3MEHUYMBOCTU. XapaKTePUCTUKA MOIUPUKAIMOHHOM
M3MEHYMBOCTH. BapuanmoHHbIN psiji M BapHallMOHHAs KpuBas. Hopma peakunu npu3Haka.
KonuyecTBeHHbIE M KauyeCTBEHHbIE MNpPU3HAKM M WX HopMa peakiuu. CBoiicTBa
MOAU(PUKAITIOHHON U3MEHUNBOCTH.

HacnencrBeHHasi, WM TEHOTUNMYECKas, W3MEHYMBOCTh. KomOMHaTHUBHasA
M3MEHYUBOCTb. Mei03 U MOI0BOH IMpoliecc — OCHOBa KOMOWHATUBHON M3MEHUYUBOCTH.
Myranmonnass u3MeHUYHBOCTh. Kiaccudukamust myTtanuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactora M nOpuYMHBI MyTanuil. MyrtareHHele  (akTopbel.  3aKOH
TOMOJIOTMYECKUX PSAIOB B HaclieACcTBEHHON n3MenunBoctu H. Y. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enernka yenoBeka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKHU YEJIOBEKA!
reHeaJIOrM4eCcKuil, OJIM3HEIOBBIA, IUTOTCHETHUYECKU, OMOXUMUYECKUNA, MOJICKYJISIPHO-
reHeTndeckuii. COBpeMEHHOE ONPEIEICHUE TEHOTUIIA: IIOJTHOTEHOMHOE CEKBEHUPOBAHME,
TEHOTUIIMpOBaHWEe, B TOM uuciae c¢ nomomipto [I[[P-ananuza. HacnencTtBeHHbie
3a00J¢BaHMsI  YCIOBEKA: TI'CGHHBIC  OOJIe3HHM, OOJIE3HM ¢  HACJICIACTBCHHOM
MIPEAPACIIONOKEHHOCTbIO, XPOMOCOMHBbIE 0Oo0se3Hn. CoMaThyecknue U TI'eHEpaTHBHbBIC
MyTauu. CTBOJIOBblE KiIEeTKU. [IpMHUUMIIBI 340poBOro 00pasza KWU3HH, AUATHOCTUKH,
NpOQUIAKTUKA UM JIEYEHUS  TIeHETUYecKux  OoJne3Heil. Menuko-reHeTnyeckoe
KOHCYJIbTUPOBAaHUE. 3HAYEHNUE MEJULMHCKON T€HETUKU B MPEJOTBPAIIECHUU U JICUEHHUH
TeHETUYECKUX 3a00JIEBaHNI YEIOBEKa.

JlemoHncTpanum:

[Hoptpetsl: I'. Mennens, T.Mopran, I.pae ®pu3, C. C.YerBepukon, H.
B. Tumodees-Pecorckuii, H. 1. Bapuios.

Tabmuibl U cxeMbl: «MOHOTHOPUIHOE CKPENIMBAHUE U €r0 IUTOTCHEeTHYeCcKas
OCHOBa», «3aKOH paCILICIUICHUS] M €r0 LUTOr€HETUYEeCKass OCHOBa», «3aKOH YHCTOTHI
ramet», «JluruOpuaHoe ckpemmBaHuey, «llurtonorudeckne OCHOBBI AUTHUOPHUIHOTO
CKpemnBanus», «Meio3y», «BzanumoaencTBie ajuiesIbHbIX TEHOBY, «I €HEeTHUEeCKUE KapThl
pacTeHul, )KUBOTHBIX U YeJIOBeKay, «I eHeTrKa 1nojay, «3aKOHOMEPHOCTH Hacle0BaHus,
CUEIUIEHHOTO C MoJoM», «KapruoTurbl yeaoBeKa U >KMBOTHBIX», « BUabl H3MEHUMBOCTHY,
«MoaudukanmonHas M3MEHUYMBOCTHY, «HacnemoBanue pesyc-daktopa», «leHeruka
rpynn KpoBu», «MyTallMoHHAst ©K3MEHYUBOCThY.

OO6opyioBaHKE: MOJEIU-ANTUIUKAIIUN «MonorubpuaHoe CKpELIMBAHUEY,
«HenonHoe nomuHUpoBaHuey, «urudbpunnoe ckpemuBanuey, «llepekpéct xpomocom,
MHUKpPOCKOIl ¥ MUKpomnpemnapaT «J/lpo3oduia» (Hopma, myrauuu (OpMbI KpbUIBEB H
OKpacku Tena), repoapuii «['opox moceBHOY.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

Jlabopatopnass pabora Ne5. «M3yueHue pe3yabTaTOB MOHOTHOPHIHOTO U
JAUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopatopuas pabora Ne 6. «M3ydenne MOAUGMUKAITMOHHOW HW3MEHYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSiJia U BAPUALIMOHHOM KPUBO».

JlabopaTopHas pabotra No 7. «AHanmu3 MyTauuid y Apo3oduiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.




HpaKTI/I‘IGCKa}I pa60Ta Ne 2. «CocraBieHue u aHaiIu3 POAOCITOBHBIX YCJIOBCKaA».

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cernekuus Kak HayKa U IpoLecC. 3apokKACHUE CEIEKIUU U TOMECTUKALIMS. YYEHUE
H. W. BaBuiioBa 0 1eHTpax MPOUCXOXKIEHUS U MHOT000pa3usi KyJbTYPHBIX PACTCHHI.
[{eHTpbI MTPOUCXOKIAEHHUS TOMAIIHUX KUBOTHBIX. COPT, MOpoAa, ITAMM.

CoBpeMEHHbBIE METOAbl CeNeKIMU. MaccoBbIi W WHAMBUAYAIbHBI OTOOPHI B
CeJIEKIMU pacTeHHd W KUBOTHBIX. OlEHKa 3KcTepbepa. bBaM3KopoCcTBEHHOE
CKpeluBanue — UHOpuauHr. Yuctas aunudg. CKpelnBaHUe YUCThIX JUHUU. ['eTeposuc,
win rubpuaHas cuna. HeponcrtBennoe ckpemuBanue — ayTOpuaunr. OTtnanéHHas
rudbpuauzanus U e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 M MOJy4YEHUE IMOJMILIOUIOB.
JloCTHKEHUS CENEKIIMU PACTEHUM, dKUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buoTtexHonorus kak oTpaciib TPOU3BOACTBA. | €HHAA MHKEHEPHS. DTaIlbl CO3IaHUS
pexkomOunanTHoM JIHK u Tpancrennsix opranusmoB. Kiierounast unxenepusi. Kierounsie
KYJIBTYPBI. MUuUKpOKIOHATBHOE Pa3sMHOKEHUE pacTeHUN. KiionupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE U
studeckue mpodiemsl. [MO — reHeTHYecKH MOIU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Hoptpetsl: H. W. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. l1BaHoOB.

Tabauiel U cxembl: KapTa «LleHTpbl TPOUCXOKIECHUS U MHOTO00pa3us KyJIbTYPHBIX
pactenmit», «llopompl nOMamHMX JKUBOTHBIX», «COpTa KyJBTYPHBIX PpaCTCHUN,
«Otnanénnas rudbpunuzanus», «Padotsl akanemuka M. @. IBanoBay, «llonumnounus»,
«OO0bekThl  OmoTexHosnorun»,  «KieTtouHble  KyJbTypbl W KIOHHUPOBAHHUEY,
«KoHcTpynpoBaHue U EpEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MYJISDKM TIJIOJ0OB M KOPHEIJIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTUKEHUS CEJIEKIMN PACTEHUM U KUBOTHBIX
(Ha CENEeKIIMOHHYIO0 CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIA y4acTOK, B
TETJTUYHOE XO035HUCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

11 KJIACC (34 yaca — 1 yac B He/1eJI10)

Tema 1. DBoJIIOIIOHHAA OMOJIOTHSL.

[TpenmnochlIKu BOSHUKHOBEHUS DBOJIOIMOHHON TEOPUHU. DBOIIOIMOHHAS TEOPHS U
e MecTo B Omosioruu. BimsiHe YBOIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTUH U APYTHUX
HayK.

CBumerenbcTBa  9BOJNIONUHU.  [lasieoHTONOTMYECKHE:  TOCIEIOBATEIIBHOCTD
MOSIBJICHHUS BUJOB B  TAJICOHTOJIOTMYECKOM  JIETONHCH, TEpexXOoAHble  (POPMBI
buoreorpaduyeckue: cxoncTo u pazanune GayH u Gaop MaTepuKkoB U OCTPOBOB.

OMOpUONOrHYecKre: CXOJACTBA M Pa3IWyusi SMOPHUOHOB Ppa3HBIX BUIOB
MO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMUYECKHE:  TOMOJIOTMYHBIC,  AHAJIOTHYHBIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE:  CXOJICTBO
MEXaHM3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0O0JIMYECKUX ITyTEH y BCEX OPTaHNU3MOB.

OomrormonHas Teopust Y. [lapsuna. [Ipeanockuiki BOZHUKHOBEHUS TapBUHU3MA.
JIBWOKyIIFE CHJIBI DBOJIONUHU BUAOB 1O [lapBuHY (M30BITOYHOE pa3sMHOXKEHHE TpU



OTrpaHUYEHHOCTH PECYPCOB, HEONPEAeNEHHAs N3BMEHUUBOCTh, 00ph0a 3a CYIIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostonuu (CTD) u e€ 0OCHOBHBIE MOJOKEHUS.

MuxkposBosmornus. [lomymnsiius kak eAMHUIA BUAA U 9BOJIOLUH.

JIBrokytne cuibl (pakTopbl) SBOIIOLKUU BUOB B pUpoJie. MyTalmoHHbIHM IIpoiiecc
1 KOMOMHATHUBHAs U3MEHUYMBOCTD. [lomymsiiinonHbie BOIHBI U Apend renos. M3omsmus u
MUTPAITHSL.

EctectBennsblii 0T00p — Hanpapmstonuil pakTop dBOMIOINH. DOPMBI €CTECTBEHHOTO
otOopa.

[IpucnocoOneHHOCTh  OpraHU3MOB  Kak  pe3yJbTarT 3Bojouud. IIpumepsl
MPUCTIOCOOTICHUI Y OpraHu3MoOB. ApoMop(h03bl U UANOAIANI TAIIH.

Bun u BunooOpazosanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUI000pa30BaHUS:
reorpapuyeckoe, 3K0JOrHIECKOe.

Makpossomooniust.  PopMbl  3BOJIOLUHU:  (UIETHYECKas,  JIUBEpPreHTHa,
KOHBEpIeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOLUY.

[IpoucxoxkaeHHEe OT HECIEeNHAIM3UPOBAaHHBIX MNpelnkoB. [Iporpeccupyromas
crienuanu3anysa. AJanTuBHAs pagualus.

JlemoHncTpanum:

IToptpetsl: K. JIunneit, XK. b. Jlamapk, Y. apsun, B. O. Kosanesckuii, K. M. bap,
2. I'ekkens, @. Mromnep, A. H. Cesepiios.

Tabuuupbl U cxembl: «Pa3BuTHE OpraHMYEecKoro Mupa Ha 3emiie», «3apOIbllIn
MO3BOHOYHBIX >KMBOTHBIX», «ApXeonTepuxcy, «PopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«EctecTBeHHBIN 0TOOPY», «MHOroo0pasue cCOpToB pacTeHHil», «MHorooopasue Mmopoj
KUBOTHBIX», «llonmymauun», «MyTalMOHHAas HM3MEHYUBOCTH», «ApomMopdo3bl»,
«Mnnoanantanuuy, «OO0mas aerenepauus», «JBuxymue cuibl 3BoOIMNY, «KapTta-
cxema Mapuipyta myremectBus Y. Jlapsuna», «bopbba 3a  CylleCTBOBaHHEY,
«IIpucnocobieHHOCTh OpPraHU3MOBY, «["eorpaduueckoe BUJI000pa30BaHueE,
«IKOJIOTUYECKOE BUI000PA30BAHUEY.

OOopyaoBaHME: KOJUIEKIMSI HACEKOMBIX C PAa3IMYHBIMU TUIIAMH OKpPAcKH, HabOp
IJI0JIOB U CEeMsH, KOoJuleKIus «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIECHUN y KUBOTHBIX),
Mojienb «OCHOBHBIE HaNpPaBJICHUs SBOIIOLUNY, 00bEMHAs Mozelb «CTpOeHHE TOJIOBHOTO
MO3ra IO3BOHOYHBIX).

buoreorpadguyeckas kapra Mupa, KoJeKus «PopMbl COXPaHHOCTH UCKOMAEMbIX
KUBOTHBIX M pacTeHui», Mozenb anmaukanus «llepekpéct Xpomocom», BIaXHbIE
npenaparbl  «Pa3BuTue HacekoMoroy», «Pa3BurHe JATYIIKH», MHKpOIpenapar
«JIpozodunay (Hopma, myTaruu GOPMBI KPbUTHEB U OKPACKH Tea).

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopnas pabdota No 1. «CpaBHeHue BHAOB TI0 MOPGHOIOTHYECCKOMY
KPUTEPHUIO».

JlabopaTtopuas pabota No 2. «Omnmcanue mpucriocOOJEHHOCTH OpraHu3Ma U eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBEeHUE H pa3BUTHE KU3HH Ha 3em.Ie.

JloHayyHble TPEACTaBICHHUS O 3apOXKICHUHM >KM3HU. HayuHble THIOTE3BI
BO3HUKHOBEHUS JKU3HM Ha 3emJie: abMOreHe3 U MaHCIepMus. XUMUYECKash 3BOJIOLUS.
AOHMOreHHbIN CUHTE3 OPraHMYECKUX BELIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAIBHOE



NOJATBEPKJIECHNE XUMUYECKOH 3BOMOIMU. HavanbHbie 3Tanbl OMOJIOTrHYecKOi 3BOJIOLMH.
I'unoreza PHK-mupa. ®dopmupoBanue MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE
npoToKJIeTKU. [IepBble KIETKHA U UX BOOLUSA. POPMUPOBAHUE OCHOBHBIX TPYIII AKUBBIX
OpraHU3MOB.

Pasutne xu3HM Ha 3emiie nmo spaM U nepuonaMm. Karapxei. Apxeickas u
nmpoTepo3oiickas 3pbl. [laneo3olickas 3pa u e€ mepuoabl: KeMOPUNCKUM, OpJIOBUKCKHH,
CUJIypUMCKNN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so030iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o01cKas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBINM, AHTPOIOT€HOBBIH.

XapakTepucTuka KiuMaTa W TeoJIOTHYECKMX mnpouneccoB. OCHOBHBIE 3Tarbl
HBOJIIOLIMU PACTUTEIBHOTO M KUBOTHOTO MUpPa. ApoMop(h03bl Y paCTeHUI U )KMBOTHBIX.
[TosiBneHue, paciBeT ¥ BBIMUPAHUE TPYIII AKUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOTO MHpa Kak OTpakeHHue HBOMOUAH. (OCHOBHBIE
CUCTEMATUYECKNE IPYIIIBI OPTaHU3MOB.

OBOJIIOIMS YeNOBEKAa. AHTPOIOJNOrMA Kak Hayka. Pa3BuTue mnpeAcTaBICHUN O
IIPOUCXO0XKJICHUH YeloBeKa. MeToapl u3ydeHus aHtponoreHeza. CXoACTBa M pa3idyus
YeJIOBEKA U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JBwxymue cuibl (pakTopbl) aHTpororenesa. HacnencrBeHHass M3BMEHUHUBOCTh U
€CTeCTBEHHbII 0TOOp. OOIIecTBEHHBIH 00pa3 ’KW3HU, H3TOTOBJIEHHUE OpYIUN Tpyna,
MBIIUIEHUE, PEUb.

OCHOBHBIE CTaguM W BETBU DBOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBeK
yMenbli, YenmoBek mnpsamoxomsamui, YenoBek HeaHAEpTanbCKHil, UYeEIOBEK pa3yMHBIMN.
Haxonku nckomaembIX OCTATKOB, BPEMsI CYIIECTBOBaHHUsSA, 00JACTh pPACIPOCTPAHEHHS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIIME Pachl: €BpomeouaHas (eBpaszuiickas),
HErpo-aBCTpaionHas (PKBAaTOpHUAJIbHAsA), MOHIOJIOMJHAs (Aa3MaTCKO-aMEpPUKAHCKAas).
YepThl MpUCTIOCOOICHHOCTH MPEACTABUTENEH UYEJIOBEUECKUX pac K  YCIOBHUSM
cyuiectBoBaHus. EqnHCTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHncTpanum:

[Hoptpetsl: @. Pean, JI. Ilactep, A. K. Onapun, C. Mumnnep, I'. FOpu, Y. JapBuH.

Tabmmibl U cxembl: «Bo3snukHoBenne CoyiHeUHOM cucteMbly, «Pa3Burtue
OpPraHuyYecKoro  MHpay, «PacturenbHass ~ KJIETKay, «KuBOTHast  KJIETKay,
«IIpokapuotnueckass kierka», «CoBpeMeHHas CHUCTEMa OpPraHUYECKOTrO MHPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKa M YeIOBEKOOOPA3HBIX 00E3bsIHY,
«OCHOBHBIE M€CTa MaJCOHTOJOTHYECKUX HAXOJOK NPENKOB COBPEMEHHOTO YEIOBEKAY,
«/peBuenimue moaw», «peBHue moan», «llepBble  COBpEMEHHBIE  JIOAW,
«YenoBeueckue pace».

Oo6opynoBanue: myisiku «IIpoucxoxkaeHue denoBeka» (OIOCThI aBCTPAIONUTEKA,
MUTEKAHTPONa, HEeaHJepTallblla, KPOMAaHbOHIIA), CJICNIKH WU HM300paKEHUS KaMEHHBIX
OpyAHMii  TIEpBOOBITHOTO  YeloOBeKa  (KaMHU-4YOMMepbl,  pybOuna,  ckpebra),
rEOXpOHOJIOTHYECKass Tabnuia, Koyuekius «DopMbl COXpPaHHOCTH HCKOIAEMBbIX
KUBOTHBIX U PACTEHUIN».

JlabopaTtopHbie M NpakTHYecKHe padoThI:

[Tpaktnueckass pabora Ne 1. «M3ydeHHe HCKOMAEMBIX OCTAaTKOB pACTECHUN U
KUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcus «IBOJIIOIMS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbIN
WJIM KPaeBEeIUECKUN My3eil).




Tema 3. OpranusMbl 4 OKpYy:Ka0IIas cpeaa.

DKoyiorusi Kak Hayka. 3ajJayud W pa3feibl AKOJOTHH. MeToAbl SKOJOTHYECKUX
UCCIEN0BAHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpeapl o0uTaHUsT OpPraHMW3MOB: BOJHAs, HA3EMHO-BO3AYIIHAs, I[OYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue  Qaktopel. Kmaccudukamuss — sxomornyeckux — (pakTOpOB:
abuoTnyeckue, OMOTUYECKUE U aHTPOIIOTeHHbIE. [{eficTBIE IKOIOTHYeCKuX (aKTOPOB Ha
OpTaHU3MBI.

AbGuotnyeckue (QakTOphl: CBET, TemIepaTypa, BIaXHOCTh. DoTornepuoausm.
[IpucnocoOneHust OpraHu3MoB K JAEWCTBUIO aOnoTHueckux (akTopoB. buomorunueckue
PUTMBL.

buotnueckue ¢akrtopsl. Buapl OHMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHIIUS,
XMIHUYECTBO, cUMOMO3 U ero Qopmel. Ilapasutusm, koomepamusi, MyTyaiau3M,
KOMMEHCaJIU3M  (KBapTUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIU3M, HEUTPATU3M.
3HaueHne OMOTUYECKUX B3aUMOAECHCTBUI JJIs CYyLIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX
COO0O011IeCTBAX.

DKOJIOTUYECKHUE XAPAKTEPUCTUKH NOIMYJsIquU. OCHOBHBIE TOKA3aTEIN MTOMYJISLINN:
YUCJIEHHOCTb, IJIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpanusd. /luHamuka
YUCJIEHHOCTH MOMYJISIUU U €€ PETYJIISALNS.

JlemoHcTpanum:

[optpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuiel u  cxewmbl: kapta «lIpupoanbie 30HbI 3eminy, «Cpenbl oOUTaHUS
opranuzmoBy»,  «®oronepuoausm»,  «llomynsuum»,  «3aKOHOMEPHOCTH  pOCTa
YUCJIIEHHOCTU NOMYJSUUU HHDY30puu-TyPenbkn», «Iluniesbie nenm».

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

Jlabopatopnas pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH pACTEHUW U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas paGota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE UYEPEHKOB
KOJIeycay.

[Tpaktuueckass pabora Ne 2. «[lomcuér mIOTHOCTH TOMYJSIUNA PAa3HBIX BUIOB
pacTEeHUI.

Tema 4. Coo01ecTBa M YKOJOrH4YeCKHe CHCTEMBI.

CooOmiectBo  opraHu3smMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BUIOBa,
MPOCTPAaHCTBEHHAs, Tpouueckas (muiienas). Buabsi-nomuHanTel. CBsizu B OUOIIEHO3E.

DKosoruueckue cucTemsl (akocructemsl). [loHsTue 00 axocucTeMe U OMOreoIeHO3E.
OYHKIIMOHAIbHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOAYLEHTbI, KOHCYMEHTbI, PEIYyLEHTHI.
KpyroBopoT BemiecTB 1 MOTOK SHEPrUuu B 3kocucteMe. Tpoduueckue (MUIIEBbIC) yPOBHU
skocucteMbl. [lumeBsie nenu u cetu. OCHOBHBIE TMOKa3aTeNId KOCUCTEMBI: OMoMacca,
OPOAYKIMS. OKOJIOTMYECKHE MHpPaMUAbL: MPOAYKIUH, YHUCICHHOCTH, OHOMACCHI.
CBoiicTBa 3KOCHCTEM: YCTOMYUBOCTb, CAMOPErysinus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO WIIU
IIMPOKOJUCTBEHHOTO JIeca.

AHTpOIOTE€HHBIE DKOCUCTEMBI. ATpPO3KOCUCTEMBI. Yp0603KOCUCTEMBL.
buonornyeckoe u X03sMCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.



buopaznoobpazue kak (akTop yCcTOMYMBOCTH 3kocucTeM. CoxpaHeHue
OMOJIOTUYECKOT0 pa3Hoo0pasus Ha 3eMIie.

VYuenue B. 1. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa 6uocdephl.
XKupoe BeniecTBo 1 ero PyHkiuu. OcobeHHocTr Onocephl Kak r100aTbHON SKOCUCTEMBI.
JlnHamuyeckoe paBHOBeCHE U 00paTHas CBsi3b B Ouocdepe.

KpyroBopoThI BelecTB U OMOT€OXMMUYECKUE IIUKIIBI 2JIEMEHTOB (YTIIepo/ia, a30Ta).
3oHanbHOCTH OHochepbl. OCHOBHBIC OMOMBI CYIIIH.

YemoseuectBOo B Omochepe 3emumn. AHTpOIOTeHHBICE WM3MEHEHHsT B Omocdepe.
['mobanbpHBIE YKOIOTUYECKUE TPOOIEMBI.

CocymiecTBoBaHHE TPUPOIBI U yesoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3us Kak
OocHOBa yctounBocTu Omocdeprl. OCHOBA paIMOHATIBHOTO YIPABICHUS MPUPOJIHBIMU
pecypcaMy U UX UCHOJIb30BaHUE. JJoCTHKeHUs] OMOJIOTUU U OXpaHa NPUPOJIbIL.

JlemoHcTpanum:

[optpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmunbl u cxembl: «lIumeBble nenn», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnsie coobmiecTBay, «llenu mutanus», « dxooruueckas nupamuaa», «buocdepa
U YEJIOBEK», « IKOCUCTEMA HIMPOKOIMCTBEHHOTO JEcay, « DKOCHUCTEMAa XBOWHOIO JIECay,
«buoneno3 BogoéMa», «ArporeHos», «IIpumepHbIe aHTPOIIOrEHHBIE BO3ACHCTBUS HA
pUPOY», « BakHeIne nCTOUHUKY 3arpsiI3HEHUS BO3/lyXa U TPYHTOBBIX BoI», «[louBa —
BaXKHENIIAsE cocTaBistomas ouocheprn», «DakTopsl Aerpaganuu nous», «llapHuKoBbIi
ahdexT», «PakTopsl PagUOAKTUBHOIO 3arpsi3HEHHs Ouochepb», «OOmas cTpykTypa
ouocdeprl», «Pacnpoctpanenue xxu3Hu B Ouochepe», «O30HOBBIN dKkpaH Ouocheps,
«KpyroBopot yriepoaa B 0uochepe», «KpyroBopot azora B Ipupoae.

Oo6opynoBanue: Mojelib-antuinKanusi  «TunuyHaele  OMOILIEHO3bI»,  repoapuit
«PactutenbHble cooOiiecTBa», Koiekuuu «buoneHo3», «Bpenurenn BakHEHIIUX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», repOapuu U KOJUIEKIMM PACTEHUH U KUBOTHBIX,
MpUHAAJICKAINE K pPa3sHbIM JKOJOTMYECKUM TpyIIaM OJHoro Buaa, Kpachas kuura
Poccuiickoii @eaepannu, n300pakeHUs] OXPAHIEMBIX BUJIOB PACTECHUM U KUBOTHBIX.

3. Ilnanupyemblie pe3yabTAaThl OCBOEHHSI NMPOrpamMMbl MO OHOJIOTMH HAa 0a30BOM
YPOBHE CpeHero 001ero o0pa3oBaHust

Cornacao ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K Pe3yJibTaTaM OCBOCHHUS
oOyJaromuMucs  TporpaMM  CpeAHero  olmero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METANPEAMETHBIM U IIPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATDBI
B cTpykType JAMYHOCTHBIX pe3yJIbTATOB OCBOEHMs Tmpeamera «buonorus»
BBIJICTICHBl CJIEAYIONINE COCTAaBJSIIONIME: OCO3HAHHE OOYYalOUIMMHCS POCCHICKON



IPaXXIAHCKOW HJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH WU
CaMOOTIPEIEICHUIO, HAJIMYUE MOTHUBAIIMM K OOy4YEHHIO OWOJIOTHH, LieJIEHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJULIUNA PA3BUTHUS OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jaronmxcsi pyKOBOACTBOBAaThCS B CBOCH JESITENIBHOCTU IEHHOCTHO-CMBICIOBBIMU
YCTAHOBKAaMHM, TPUCYUIUMU CHUCTEME OHOJOTHYECKOro oOpa3oBaHMs, HaJU4He
HKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUThH IEJIM U CTPOUTH JKU3HCHHBIC
TLJIAHBL.

JIM4HOCTHBIE pPE3yabTaThl OCBOCHMS TmpeaMera «buosorus» mocTurarorcs B
EAMHCTBE yUeOHOUM M BOCTIMTATEIIBHON JEATEIHPHOCTH B COOTBETCTBUH C TPATUITHOHHBIMU
POCCHMCKMMH  COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMH UM JTYXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMU, MPHUHATHIMU B OOIIECTBE MpaBUIaMU W HOPMaMu TOBEACHUA U
CIIOCOOCTBYIOT IIPOLIECCAM CaMOITO3HAHUS, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEW MO3ULIUU JUYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U IPABOIIOPJIKY,
YeJIOBEKY TPY/Jla U CTapilieMy MOKOJIEHHIO, B3aUMHOTO YBa)KeHUSI, 0€PEKHOTO OTHOIICHHUS
K KYJbTYPHOMY HACJICIUI0 U TPaAUuLUSIM MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickon
denepanuu, IPpUPOAE U OKPYKAKOLIEH Cpee.

JInuHOCTHBIE pPE3yJbTaThl OCBOCHMS yueOHOro mpenMera «buojorus» HAOMKHBI
OoTpaxxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOy4Yaromuxcsi  PyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW  TMO3UIIMEH  JIMYHOCTU, CHUCTEMOM IEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUHN, COOTBETCTBYIOIIUX TPAAUIIUOHHBIM
IIEHHOCTSIM POCCHUMCKOIro OOIIEeCTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
NEATEIbHOCTH B TMPOLECCE peanv3aliid OCHOBHBIX HANpPaBJICHUHW BOCHUTATEIbHOU
NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

- chopMHUPOBAHHOCTh TPAXKIAHCKOM MO3ZUIIMK OOYYarOIIErocsi KaKk aKTUBHOTO M
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

- OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U
MIPaBOIOPSIKA;

- TOTOBHOCTh K COBMECTHOW TBOPHYECKOW NEATETHLHOCTH IMPHU CO3JAaHUHM Y4EOHBIX
MIPOEKTOB, PEIICHUH y4e€OHBIX M MO3HABATENIbHBIX 3a/1a4, BBIMOTHEHUH OMOJIOTHYECKUX
JKCIIEPUMEHTOB;

- CIIOCOOHOCTH OMpEAEsATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

- YMEHHE YYUTHIBAaTh B CBOUX JIEUCTBUSAX HEOOXOJAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUSL JIIOJIEM C pa3sHbIMU YOEKJICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLUAIBHBIM TOJIOKEHUEM;

- TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBIIOJHEHUS YUCOHBIX,
MO3HABATEIbHBIX W UCCIIECNOBATEIbCKUX 3a/1a4, YBAKUTEIBHOTO OTHOUIEHUS K MHEHUIO
OTIMOHEHTOB MIPHU OOCYKIEHUN CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COCPKAHUS;

- TOTOBHOCTbh K TYMAHUTApPHOMN U BOJIOHTEPCKOMU AEATEIBHOCTH;

2) NIaTPUOTUYECKOTO BOCTIMTAHMS:

- c(OpMHPOBAHHOCTh POCCHUMCKOW TPak)TAHCKOW HWACHTHYHOCTH, MATPHOTH3MA,
YBAXKEHHUSI K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHou, ropaoctu 3a
CBOM Kpail, cBOW PoauHy, CBOM S3BIK W KyJIbTYpy, IPOLUUIOE W HACTOSAILIEE
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuu;



- LEHHOCTHOE OTHOIIEHWE K MPUPOAHOMY HACIEAUIO M MaMSITHUKAM MPUPOJIBbI,
JocTKeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

- CIIOCOOHOCTH OLIEHUBATh BKJIaJ POCCUMCKUX YUYEHBIX B CTAHOBJICHUE M Pa3BUTHE
OMOJIOTHH, TTOHUMAHUS 3HAYEHUS OMOJIOTMM B TMO3HAHWU 3aKOHOB MPHUPOJBI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I11eCTBa;

- ujaerHas yOeXIEHHOCTb, TOTOBHOCTh K CIyKeHHIO M 3ammurte OTtedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

- OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUMCKOrO HAPOa;

- chopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MTOBEICHHUSI,;

- CIOCOOHOCTH OIICHMBATh CHUTYaIlMi0 M TPUHUMATh OCO3HAHHBIC PEIICHWUSI,
OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- 0CO3HAHWE JUYHOTO BKJIa/Ia B IOCTPOCHNUE YCTOWUHUBOTO Oy IYIIETO;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POIUTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TPHUHATHUS IIEHHOCTEH CEMEWHON >KM3HU B COOTBETCTBUHM C TPAIUIUSIMU
HapooB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHHSA:

- JCTETHMYECKOE OTHONIIEHHUE K MHUPY, BKJIIOYAash SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUN;

- IOHMMAaHNUE SYMOITMOHAIBHOTO BO3JICUCTBHS JKUBOU MPUPOIBI M €€ IIEHHOCTH;

- TOTOBHOCTh K CaMOBBIPOKCHHIO B pa3HBIX BHIAX HCKYCCTBa, CTPEMIICHHE
MIPOSIBIISITH KAYECTBA TBOPUYECKON JTUIHOCTH;

5) puzuueckoro  BocnUTaHHS, (GOPMHPOBAHMSA  KYJbTYPbl  3/I0POBbS W
IMOIUOHAIBLHOTO 0J1ATOMOTYYHSI:

- IOHUMAaHWE W peau3alus 30poBoro u 0e30macHoro odpasa *Ku3HHU (310pOBOE
MATaHue, COONFOCHUE THUTHMCHWYECKUX TIPAaBWJI M HOPM, COATaHCUPOBAHHBIM PEKHUM
3aHATHI U OT/AbIXA, PETYIsIpHas PU3NUECcKasi aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3NUYECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

- MOHUMAaHKE [IEHHOCTHU MPABUJ WHIUBUYAIBHOTO U KOJIJIEKTUBHOTO 0€301MacHOTro
MOBEJICHUS B CUTYAIIUSX, YTPOXKAIOIINX 3[I0POBBIO U )KU3HU JIOJICH;

- OCO3HAHME TOCTEACTBUN W HENPUSATUS BPEIHBIX MPUBBIYCK (yMOTpPeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

6) TPY/10BOT0 BOCIIUTAHUSI:

- TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0II00HE;

- TOTOBHOCTh K aKTHBHOH [EATEIHHOCTH TEXHOJOTHYECKOW U COIMAIBbHOM
HAINPABIEHHOCTH, CIOCOOHOCTh WHUIIMHUPOBATH, IJIAHUPOBAaTH W CAMOCTOSITEIHHO
BBITIOJTHSATH TaKyIO JESTEIBHOCTD;

- HWHTEpeC K pasNu4HbIM cdepaMm MpodeccrnoHaIbHON eATeTbHOCTH, YMEHHUE
COBEpIIIAaTh OCO3HAHHBIN BHIOOP Oymymiel mpodeccuy W pealn30BhIBATH COOCTBEHHBIC
’KU3HEHHBIC TITAHbI;

- TOTOBHOCTD U CIIOCOOHOCTh K 00pa30BaHUIO M CAaMOOOPa30BAaHUIO HA MPOTXKEHUU
BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHUS

- OKOJIOTHYECKH 11eJIeco00pa3HOe OTHOILIEHUE K MPUPO/IE KaK HCTOUHUKY KU3HU Ha

3emiie, OCHOBE €€ CYIIECTBOBAHMSI,



- TIOBBIIIEHHE YPOBHSA D3KOJOTMYECKOM KYJIbTYpBl: HPUOOPETEHHE OIbITA
IUTAHUPOBAHUS MOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX IOCJICACTBUN ISl OKPYKAOIIEH
Cpebl;

- OCO3HaHUE TIJO0AJBHOTO XapaKTepa SKOJIOIMYECKUX IMpo0JieM U MyTel ux
peuieHus;

- CLIOCOOHOCTB HCII0JIb30BaTh NpUOOpETaeMble NPU U3YYEHUH OMOJIOTMM 3HAHUS U
YMEHUS NPU PEUIEHUH MPOOJIEM, CBA3AHHBIX C PAlMOHAJIBHBIM MPUPOIONOJIb30BaHUEM
(cobnroaeHue npaBuIl MOBEAEHUS B IPUPOJIE, HAIPABIICHHBIX HA COXPAHEHNUE PAaBHOBECUS
B DKOCHCTEMAX, OXpaHy BHUJIOB, 3KOCUCTEM, OHOC]ephl);

- AKTMBHOE HEINPUATUE ACHUCTBUM, NPUHOCIIIUX BPEN OKPYKAIOLIEH MPUPOTHON
cpelre, YMEHHE MPOTHO3MPOBATH HEOJIArONPUITHBIE 3KOJOTMYECKHE IOCIIEICTBUS
MPEANPUHUMAEMBIX AEUCTBUU U MPEAOTBPAIATH UX;

- HaJIW4YMUE€ PA3BUTOTO SKOJOTMYECKOIO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYpHI,
OIBITA JIESITEIBHOCTH 3KOJIOTMYECKON HAIIPaBIEHHOCTH, YMEHUS pPyKOBOJACTBOBATHCS UM
B [103HABATEIbHOM, KOMMYHUKAaTUBHON U COLMAJIBLHON IPAKTUKE, TOTOBHOCTU K y4aCTHUIO
B [IPAKTUYECKON JEATEIBHOCTH SKOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHMA:

- c()OPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HAYKM W OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JMajore KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

- COBEpILECHCTBOBAaHUE SA3BIKOBOM W YWTATEIbCKOM KYJBTYpbl KakK CpeACTBa
B3aUMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

- MoHuMMaHue crneuupuku OHOJOTMM KaK HAayKH, OCO3HaHUs €€ poJu B
(GOpMHPOBAaHUM  PALMOHAIBHOTO HAYYHOTO  MBIIUIEHUS, CO3[JaHUU  LEJIOCTHOIO
MPEACTABICHUS 00 OKPYXkAIOLEM MUPE KaK O €UHCTBE PUPO/IbI, YEJIOBEKA U OOIIECTBa,
B TIO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH NPoOJeM COXpaHEHHUS
IIPUPOJHOTO PAaBHOBECHSI,;

- yOexaEHHOCTh B 3HAYUMOCTH OMOJOTMM MJiI COBPEMEHHOW IMBUIIM3AINU:
o0OecrieyeHrss HOBOTO YPOBHSI pa3BUTHUA MEIULMHBI, CO3JaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIOCOOHBIX pelIaTh PECypCHbIC MPOOJIEMbl Pa3BUTHS YEIOBEUECTBA,
MOMCKA MyTel BBIXO/1a U3 TTI00aTBbHBIX IKOJIOTHYECKUX TIPOOJIeM U 00ecTiedeHUs epexoia
K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIOJIb30BAHUIO MPUPOIHBIX PECYPCOB H
(OpMHUPOBAHNIO HOBBIX CTAHAAPTOB KU3HU;

- 3aMHTEPECOBAHHOCTb B MOJYYEHUN OUOJOTHYECKUX 3HAHUM B LIEISAX MOBBIIICHUS
o01Ie KyJbTyphbl, €CTECTBEHHO-HAYYHONW TPaMOTHOCTH, KaK COCTABHOM 4YacTu
(YHKIMOHATBLHOM IPAMOTHOCTH 00yYaromuxcs, GopMUPYyEeMOM TPU U3yYE€HUU OMOJIOTUH;

- MOHUMaHUE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HMCIOJIb30BaTh MOJIy4aeMble 3HAHMS JIsl aHAIU3a U OOBSICHEHUS
SIBJICHUM OKPY)KAIOLIEro MHUpA M IMPOUCXOIAIIMX B HEM H3MEHEHUM, YMEHHE JeiaTh
00OCHOBaHHBIE 3aKJIFOUEHUS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C LEJIbIO
MOJIyYE€HHS JOCTOBEPHBIX BBIBOJIOB;

- CHOCOOHOCTh CAMOCTOSATENIBHO UCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS IS
pelieHus mpobyieM B PeabHbIX JKU3HEHHBIX CUTYAlINX;

- OCO3HAHHWE LEHHOCTUM HAyYHOH JESITEeIbHOCTH, TOTOBHOCTb OCYILECTBIIATH
MIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIANBUAYAIbHO U B TPYIIIIE;



- TOTOBHOCTB M CITIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO U caMO00Opa30BaHUIO,
K aKTUBHOMY TIOJyY€HHUIO0 HOBBIX 3HAHWM MO OWOJIOTUU B COOTBETCTBUH C YKHU3HECHHBIMHU
OTPEOHOCTSIMU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpeameTHble pe3yibTaThl OCBOEHHUS yueOHoro mnpeamera «buosorus»
BKJIIOYAIOT:  3HAYUMBIE JUIE  (DOPMHpPOBAHUS  MHPOBO33PEHHUS  OOy4aroOUIMXcs
MEXIUCIUIUIMHAPHBIE  (MEXIPEIMETHbIE) OONIEHAYYHbIE MOHSTHS, OTPAXKAIOLIUe
L[EJIOCTHOCTh HAYYHOW KAPTUHBI MHUpa U CHEUU(UKY METOJIOB MO3HAHUS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPT U, SBJIICHHUE, IPOLIECC, CUCTEMA, HAYUHBIH (DaKT,
MPUHIUI, THUIIOTE3d, 3aKOHOMEPHOCTbH, 3aKOH, TEOPHs, HCCIEIOBAaHUE, HAOJIOACHUE,
U3MEPEHHE, OKCIIEPUMEHT U  JIPYyTUX), YHUBEpPCAIbHbIE y4deOHbIE  JEHCTBUA

(Tmo3HaBaTEIbHBIC, KOMMYHUKATUBHBIE, pEryJISTUBHBIC), o0OecreunBaroIme
dbopmupoBaHue (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU U  COIMAJIBHOM  KOMIICTCHIIMH
oOyyarormxcs, CIIOCOOHOCTD oOydJarommxcs HCTOJIb30BaTh OCBOCHHBIE

MEXJIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS M yHHUBEpCajbHble Yy4ueOHbIE
JEUCTBUS B II03HABATEIIBHON U COLIMAIBHOM IIPAKTUKE.

MertanpeameTHble  pe3ysbTaThl OCBOEHUS MPOTpaMMbl  CPEIHEro  0OIIero
oOpa30BaHMsI TOJKHBI OTPAXKATh:

OByaieHue YHMBEPCAJIbHBIMH Y4eOHbIMH MO3HABATEIbHBIMU AeHCTBUSIMMU:

1) 6a3oBble JIOTHYECKHE AeiiCTBHSL:

- CAMOCTOSITENBHO (POPMYIIMPOBATH U AKTyaIM3UPOBATh MPOOIIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

- MCII0JIb30BATh TPU OCBOEHUH 3HAHUW MPUEMBI JJIOTUYECKOTO MBIIIJIEHUS (aHAIIN3a,
CUHTE3a, CPAaBHEHMUSI, KJIaccuuKanuu, 0000IIEeH s ), PACKPBIBATH CMBICI OMOJIOTMYECKUX
MOHATUHN (BBIIENATh UX XapaKTepHblE MPU3HAKH, YCTAHABIMBATH CBSI3U C JAPYTUMH
MIOHATUSIMU );

- ONpenesATh LEeNu JACATENBHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX
JTOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIESIMU;

- HCIIOJIb30BAaTh OMOJOTHYECKHE TMOHATHS s OOBsICHEHHUsSI (PAKTOB U SIBJICHUM
YKABOU IIPUPOJBI,

- CTPOUTH JIOTUYECKUE PACCYKJIECHUS (MHIYKTUBHbIE, J€AYKTUBHBIE, 10 aHAJIOTUN),
BBISIBJIATH  3aKOHOMEPHOCTH M TIPOTHUBOPEYMsI B  pPACCMATPUBAEMBIX  SIBIICHUSX,
(opMyIUpPOBaTh BHIBOJIBI M 3aKIIIOUEHUS;

- IPUMEHSATh CXEMHO-MOJIENIbHBIE CPEACTBa ISl MPEICTABICHUS CYIIECTBEHHBIX
CBSA3EH M OTHOILIECHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAX, a TAKKe MPOTUBOPEUUid
Pa3HOTO POJIa, BBISIBICHHBIX B PA3IMYHBIX MHPOPMAIIMOHHBIX HCTOYHUKAX;

- pa3palaTbIBaTh IUIaH pEHIEHUS MPOoOJIeMbl C YYETOM aHalu3a MMEIOLIUXCS
MaTepHualbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

- BHOCUTH KOPPEKTHBBI B JEATEIBHOCTb, OLICHHBATh COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLIEHMBATh PUCKU NOCIEACTBUI AESITEIBHOCTH;

- KOOPJMHHUPOBAThH U BBIMOJIHATH pabOTy B YCIOBHSIX PEaJbHOTO, BUPTYAIbHOTO U
KOMOWHHPOBAHHOI'O B3aUMOJIEHCTBHS;

- pa3BUBATh KPEATUBHOE MBIIIJICHHE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKHE e CTBHUS:

- BJIQJIETh HABBIKAMM Y4E€OHO-MCCIIEN0BATEIbCKOW U MPOEKTHON JEATEIbHOCTH,

HaBbIKaMH pa3pelieHust Mpo0iaeM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY



IOUCKY METOJIOB DPEIICHUs MPaKTUYECKUX 3a]ad, NMPUMEHEHUIO DPA3JIMYHBIX METOJIOB
NO3HaHMS;

- HCTI0JIb30BaTh PA3JINYHbIC BUJIBI IEATEIBHOCTH MO MOJIYUYEHUIO HOBOTO 3HAHUS, €T0
MHTEpIpETaln, peoOpa30BaHUIO U IPUMEHEHUIO B YUEOHBIX CUTYyallUsiX, B TOM UYUCIE
IPU CO3AaHUU YUYEOHBIX U COLIMAIbHBIX IPOEKTOB;

- (opMUpPOBaTh HAyUYHBIM THUIl MBIIUICHUS, BJIaJE€Th HAyYHOM TEPMHUHOJIOTHEH,
KITFOYEBBIMH MOHATUSIMHI U METOJIaMU;

- CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIE 3amaud B 00pa30BaTENbHOM
JESITeIbHOCTU U )KU3HEHHBIX CUTYaIINX;

- BBISIBJIATD IPUYMHHO-CIICICTBEHHBIE CBS3H U aKTyaJIM3UPOBATh 33]1a4y, BbIIBUTAaTh
TUINO0TE3y €€ PElIeHHs], HAXOIUTh apryMEHThI JJIsl J0Ka3aTeIbCTBA CBOMX YTBEPKIACHMI,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PEIICHUS;

- AHAJIU3UPOBATH MOJTYUYEHHBIE B XOJ€ PEIICHUS 33Ja4M Pe3yJIbTaThl, KPUTHUYECKH
OLIEHUBATb UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBI OIBIT;

- OCYILECTBJIATH II€JICHANIPABICHHBIM IOUCK IEPEeHOca CPEeICTB U CIOCOOOB
JEeMCTBUS B IPOPECCUOHANBHYIO CPELLY;

- yYMEThb NEPEHOCUTh 3HAHMSI B I[IO3HABATEJIbHYIO M MPAKTUYECKYIO 00JIaCTH
KU3HEIEATEIIbHOCTH;

- YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00IaCTe;

- BBIBUTaTh HOBBIC HJIEW, MpEAJiaraTb OPUTHHAIBHBIC MOAXOJbI U pEIICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ undopmanueii:

- OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX HMH(OpManuu (TEKCTe y4eOHOro
nocoOus1, HayYHO-TIOMYJISIPHOM JInTepaType, OMOJIOIrMYECKUX CIOBAapAX U CIIPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3aX JIaHHbIX, B IHTepHeTe), aHANIU3UpPOBaTh MHPOPMALIMIO PA3THYHBIX
BUJOB M (OpM IMpenCTaBlIEHUs, KPUTUYECKU OLEHUBaTh €€ JIOCTOBEPHOCTbh U
HEITPOTHUBOPEYUBOCTH;

- (hOopMyJIHPOBATH 3aMIPOCHI U MPUMEHSATH PA3IUYHbIE METO/IbI TP IOUCKE U OTOOPE
Oounonornyeckoi nHGOpPMAIKU, HEOOXOIUMOM JIJIsl BBITIOTHEHUS YUeOHbIX 3a/1a4;

- mpuoOperaTh ONBIT MCHOJB30BAaHUS HMH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHM, COBEPUICHCTBOBATH KYJIbTYPY AaKTUBHOTO HCIIOJIb30BAHUS Pa3IMYHbIX
MTOMCKOBBIX CUCTEM;

- CaMOCTOSITEIBHO  BBIOMpATh  ONTUMAJbHYI0  (GOpPMY  MPEACTABICHUS
ouonornyecko uHpopManmu (cxemsl, rpaduku, JUarpaMmbl, TaOJIUIbl, PUCYHKH U
pyroe);

- UCTIOJIb30BATh HAYYHBIN S3bIK B KQUE€CTBE CPEJCTBA MTPHU pabOTe ¢ OMOIOrMYECKOM
uHpOpMalMel: MPUMEHATh XUMHUYECKHE, (U3NYECKUE W MaTeMaTUYeCKue 3HAKU W
CHUMBOJIBI, OpMYJIbI, a00OpEeBUATYpPy, HOMEHKJIATYPY, UCIIOIb30BaTh U MPEeoOpPa30BhIBAThH
3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIAIHOCTH;

- BJIQJIETh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI MH(OPMaLMU, HHPOPMAIIMOHHOM
0€30MacCHOCTH JTMYHOCTH.

OBiajeHHe YHHBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) ob1enne:

- OCYLIECTBJIATh KOMMYHHKAIIMU BO BCEX C(epax >KU3HHU, aKTUBHO y4acCTBOBATh B

JMAJIOTe WM TUCKYCCUM IO CYILIECTBY O0OCyKaaeMol TeMbl (YMEHHE 3a7aBaTh BOIPOCHI,



BBICKA3bIBaTh CYXJACHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MpeIaraeéMoi 3aauu, y4uThIBaTh
MHTEPECHI U COTJIACOBAHHOCTD MO3UIIMHI IPYTUX YYACTHUKOB JIMAJIOTa UM IUCKYCCUMN);

- pacro3HaBaTh HeBepOalbHbIE CpeAcTBa OOIIEHHWs, IOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHUS KOH(DJIMUKTHBIX CUTYyallMil, YMETb
CMSATYaTh KOH(QJIUKTHI U BECTH IEPETOBOPHI;

- BIQJACTh pPA3IUYHBIMU CHOCOOAMHU OOIIEHUS W B3aUMOJEHCTBUS, MOHUMATH
HAMEPEHHUs APYTUX JIOACH, MPOSBIATh YBAKHUTEILHOE OTHOIICHHE K COOECETHUKY U B
KOPPEKTHOI opme PopMyTupOBaTh CBOH BO3PAKCHHS;

- pa3BEPHYTO M JIOTMYHO M3Jaratb CBOK TOYKY 3pPEHHSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs IeSTeJbHOCTh:

- MOHMMATh M HCIOJb30BATH IMPEUMYIIECTBA KOMAHJHOM M HHIMBHUAYaJIbHOU
paboThl MpU peHIeHUU OUOJIOTUYECKOW mpoOIeMbl, OOOCHOBBIBATH HEOOXOIUMOCTH
PUMEHEHHUS IPYNIOBLIX (POPM B3aUMOJICHCTBUS IPU PELICHUH YueOHOH 3a1auu;

- BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JACHCTBHM C Y4E€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJIEHA KOJUIEKTUBA;

- IPUHUMATh LI COBMECTHOU JI€ATEIbHOCTH, OPTaHU30BbIBAaTh U KOOPAUHUPOBATh
NEUCTBHUA 10 €€ JOCTUKEHHUIO: COCTABIIATH IIJIaH ACUCTBUM, PACIIPENEISTh POJIH C YIETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

- OLICHMBATh KAa4E€CTBO CBOETO BKJIAaJa M KaXKJOI0 YYAaCTHUKA KOMaHJIbl B OOIIMIA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

- [pe/iaraTb HOBBIE TMPOEKThI, OLEHUBATh WJEHW C TMO3UIUU HOBH3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

- OCYILECTBIIATH MMO3UTUBHOE CTPATErMUYECKOE MMOBEJECHUE B PA3JIMYHbIX CUTYalUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:
1) camoopraHu3anusi:

- HCTI0JIb30BaTh OMOJIOrMYECKHE 3HAHUS JIUIsl BBISIBICHUS MPOOJIEM U UX PEIICHUS B
’KU3HEHHBIX U YU€OHBIX CUTYyaIUsX;

- BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM 11€JIEBbI€ M CMBICIOBBIE YCTAHOBKH
B CBOMX JECHCTBUAX U MOCTYIKAX IO OTHOLIEHUIO K )KUBOW MPUPOJIE, CBOEMY 310POBBIO U
3JI0POBBIO OKPYKAIOIIKX;

- CaMOCTOSITEJIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITEIbHOCTb, BBISBISATH
npoOJsieMbl, CTaBUTh U (POpMYIUpPOBaTH COOCTBEHHBIE 3ajaud B 00pa3oBaTEIbLHON
NESATENBHOCTU U KU3HEHHBIX CUTYaIUsIX;

- CaMOCTOSITEJIbHO COCTaBJIATH IJIaH PEIICHHs MPOOJIEMbI ¢ YUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTCHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

- pacIIMpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTECHUH;

- JiefiaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelLIeHuE;

- OLICHUBATh MPUOOPETEHHBIH OIBIT;

- CIIOCOOCTBOBATHh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON SPYAULINN B Pa3HBIX
00JacTAX 3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIN YPOBEHb.
2) CAaMOKOHTPOJIb:



- JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

- BJIQJIETh HAaBBIKAMHU [103HABATEIBHONW pedieKcHr Kak OCO3HAHUS COBEPILAEMBIX
JNEUCTBUN M MBICIIATEIBHBIX IMIPOLIECCOB, UX PE3YyJbTAaTOB U OCHOBAHWM, MCIIOJIb30BATh
npuéMbl peIeKCUH 711 OLIEHKH CUTYallud, BBIOOpa BEPHOTO PELLICHUS;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEIICHHUS 110 UX CHUKEHUIO;

- NpPUHUMAaTh MOTHBbI M apryMEHThl JPYTUX [pPU aHAIU3€ pe3yIbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ceOs U APYTUX:

- IPUHUMATD ce0s1, TIOHUMAasi CBOU HEAOCTAaTKU U JIOCTOMHCTBA;

- NOpPUHUMAaTh MOTHBBI M apryMEHThl JPYTrUX I[pU aHAIM3€ pe3yIbTaTOB
NEeSATENbHOCTH;

- IPU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKU;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HHPEAMETHBIE PE3YJIBTATBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHUs nporpamMmmbel COO mo O6uonoruu Ha 0a30BOM
YPOBHE BKJIIOYAIOT crnenuduueckue s yuyeOHoro mnpeamera «buosorus» HaydHble
3HaHUS, YMEHHUA W  CHOCOOBI  JEHCTBUA IO  OCBOEHUIO, HWHTEPHPETALMH
U MpeoOpa3OBaHUIO 3HAHUM, BHJBI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS H
MPUMEHEHUIO 3HAHUW B pa3IMYHBIX YYEOHBIX CHUTyalUsX, a TaKXKE B pPEabHbIX
KU3HEHHBIX CUTYAIIUIX, CBA3aHHBIX ¢ Onooruei. B mporpamme npeamMeTHbie pe3ybTaThl
MPEACTABIICHBI IO T0J1aM 00YYEHUSI.

IIpeamerHsbie pe3yjbTaTbl 0CBOCHUS Y4eOHOro mpeamera «buosorus» ¢ 10
Kacce N0JIAKHBI OTPAKATH:

- c()OPMUPOBAHHOCTb 3HAHUH O MECTE U POJM OMOJOTHMH B CHCTEME HAy4HOTO
3HAaHUS E€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
KapTUHBl MHpa W HAay4YHOTO MHPOBO33PEHHs, O BKJIAJ€ POCCUHUCKHX U 3apyOeKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, (PYHKIIMOHATIBHON I'PAMOTHOCTH YeJIOBeKa JJis
pELIeHMs )KU3HEHHBIX 3a/1a4;

- YMEHHME PacCKphIBaTh COAEpKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUMN: KU3HB,
KJIETKA, OPTaHu3M, MeTabou3M (0OMEH BEIIECTB U MpEeBpaIllecHue dHEPruu), TOMEOCTa3
(camoperynsinus), ypOBHEBas OpraHM3alUsl >KHUBBIX CHUCTEM, CAMOBOCIPOU3BE/ICHUE
(perponykiiusi), HaCJAEACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

- yMEHUEe wu3laraTth OWOJOrMyYeckKue TeopuH (KJIETOYHAsl, XPOMOCOMHas,
MyTallUOHHAs, IIEHTpajbHas JI0rMa MOJEKYJIsIpHON Ouosioruun), 3axkoHbl (I'. Menaens,
T. Moprana, H. . BaBunioBa) u yyeHusi (0 HeHTpax MHOrooOpa3us ¥ MPOUCXOKICHUS
KyJabTypHbIX pacteHuid H. W. BaBuiioBa), omnpenensarh rpaHuibl UX NMPUMEHUMOCTH K
KUBBIM CUCTEMAM;

- YMEHHUE BIaJeTh METOAAMH HAy4YHOIO MO3HaHWs B OMONOrHH: HAOIIOJCHHE U
ONKMCAHUE >KUBBIX CHCTEM, IMPOLECCOB W SBJICHHUI, OpraHu3auus MW IPOBEJICHUE
OMOJIOTHMYECKOTO JKCIIEPUMEHTA, BBIABI)KEHHWE THUIOTE3bl, BBISBICHHUE 3aBHUCHUMOCTH
MEXAYy HCCIENyeMbIMH BEJIWYMHAMH, OOBSICHEHHE TOJYYCHHBIX pPE3yJbTaToB,
UCIIOJIb30BaHHBIX HAYYHBIX IOHSTUH, TEOPUN U 3aKOHOB, YMEHHE JElaTh BBIBOJBI HA
OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;



- YMEHHE BBIACNATH CYIIECTBEHHbIE IMPU3HAKKA BHUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOIIECCOB:
oOMEHa BEIIeCTB W NPEBpAIlEHUsS DHEPTHUU B KIETKe, (POTOCHHTE3a, IIACTUYECKOTO U
HPHEPreTUYecKoro oOMEHa, XEMOCHHTe3a, MHTO3a, MeHo03a, OIUI0I0TBOPEHHUS,
Pa3MHOXEHUS, UHANBUYATHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

- YMEHHME MPUMEHATh TMOJyUYCHHbIE 3HAHUS Uil OOBSICHEHUS OWOJIOTMYECKUX
MIPOIIECCOB U SIBJICHUM, JIJIs1 IPUHATHUS MPAKTUUCCKUX PEIICHUI B TOBCEIHEBHOMN KU3HU C
IIeJIbI0 00ecTIeueHrsT O€30MaCHOCTH CBOETO 3J0POBBS U 37J0POBbS OKPYKAIOIIHMX JIFOACH,
COOMIONIEHNsT HOPM TPaMOTHOTO TIOBEJICHUS B OKPYXKAIOIICH MPUPOTHON cpere,
MOHUMaHUE HEOOXOIUMOCTH HMCIOJIb30BAaHUS JOCTHIKEHUH COBPEMEHHOW OMOJIOTMH U
OMOTEXHOJIOTHHA JIJISl PAIIMOHATILHOTO TIPUPO/IOTIOIB30BAHUS;

- YMEHHUE pelaTh dJIEMEHTAPHBIC TEHETHICCKUE 3a]]a4l Ha MOHO- U JTUTUOPHUIHOE
CKpelIMBaHue, CICTUICHHOE HAaCJIeI0OBaHWEe, COCTABIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JIs Pe/ICKa3aHus HACIEI0BAHUS MPU3HAKOB Y OPTaHU3MOB;

- YMEHUE BBIMOJIHATH JIA0OpAaTOPHBIE U MPAKTUUECKHE PaOO0ThI, COOII0IaTh ITpaBuiIa
pHu paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PY/I0BAHUEM;

- yYMEHHE KpPUTUYECKH OLIEHUBATh M HMHTEPIPETUPOBATH HUHPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOYAIOIIYIO TICEBOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX
HMCTOYHHUKOB (CpelicTBa MaccoBOoM HHGOpMAIMK, HAYYHO-TIOMYJISIPHBIE MAaTepualbl),
OTUYECKHE  AaCMEeKThl COBPEMEHHBIX HCCICIOBAaHWNH B  OWOJOTHH, MEIUIMHE,
OMOTEXHOJIOTHH;

- YMEHHUE CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias
OMOJIOTHYECKYI0 WH(POPMAIIUI0O W3 HECKOJBKHX HMCTOYHUKOB, TPAMOTHO HCIIOIH30BATh
MOHSATUHHBIN anmapat OMOJOTHUH.

IIpeaMeTHbIe pe3yabTaThl 0CBOeHHUsI y4eOHOro mpeamera «buosorus» ¢ 11
Kacce N0JAKHBI OTPAKATh:

- c()OPMUPOBAHHOCTb 3HAHUH O MECTE U POJM OMOJOTHMH B CHCTEME HAy4HOTO
3HAaHHS ECTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJIE POCCUUCKHX M 3apyOe’KHBIX
Y4E€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, PYHKIIMOHATBHOW TPAMOTHOCTH YeJIOBEKa ISl
pelIeHUs )KU3HEHHBIX 33]1a4;

- YMEHHUE PaCKpbIBaTh COJEpX aHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHI: BUI,
NOMyJsiUKs, TeHO(POHM, HBOJIOUMUA, JBWXKYyIIHE CWiIbl (QakTopbl) HBOJIOIMH,
MPUCIIOCOOJIEHHOCTh ~ OPTaHU3MOB,  BHJI000pa30BaHME, HSKOJIOTMYECKHE  (DAKTOPHI,
HKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTbI, PEIYyLEHThI, LIeNH MUTaHUs, SKOJIOTHYecKas
nupamujia, OuoreoieHo3, ornocdepa;

- YMEHHE u3jaratb Ouonorudeckue teopuu (dBostouroHHas teopust Y. Jlapsuna,
CUHTETUYECKasi TEOPUS IBOJIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOAbIIIEBOTO CXO/ICTBA
K. M. bapa, uepenoBanus riaBHbIX HanpaBieHud u nmytei 3Bomonun A. H. CeBepiiosa,
yuenus o 6uochepe B. U. Bepnaackoro), onpenensTh TpaHUIBI UX MPUMEHHUMOCTU K
KUBBIM CUCTEMaM;

- YMEHHUE BIaJIeTh METOJAMHM HAYYHOTO IMO3HAaHWSA B OHONOrHM: HAOIIOJCHHE U
ONKMCAHUE >KUBBIX CHCTEM, IMPOLECCOB W SBJICHWI, OpraHu3alus MW IPOBEJICHUE
OMOJIOTHYECKOTO HKCIIEPUMEHTAa, BBIABI)KEHHWE THUIOTE3bl, BBISBICHUE 3aBHUCHUMOCTH
MEXAY MCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHHWE TOJYYEHHBIX PE3yJIbTATOB,



UCIOJIb30BAHHBIX HAYYHBIX MOHATHHA, TEOPUH M 3aKOHOB, YMEHHE JENaTh BHIBOJbI Ha
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

- YMEHUE BBIJIEIATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTMYECKUX 00bEKTOB:
BUJIOB, TOMYJSIUNA, MPOAYUEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOTeOIEHO30B U
HKOCUCTEM, OCOOEHHOCTH IPOIIECCOB: HACIIEICTBEHHON W3MEHYMBOCTH, €CTECTBEHHOTO
oT00pa, BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, IEUCTBUS SKOJIOTUYECKHUX
(GakTOpoB Ha OpraHM3Mbl, MEPEHOCa BEUIECTB W IOTOKA JHEPIHH B SKOCUCTEMaX,
AHTPOTIOTEHHBIX U3MEHEHHI B HKOCHCTEMAax CBOEW MECTHOCTH, KPYTOBOPOTa BEIIECTB U
OMOre0XMMHUYECKHX ITUKIIOB B Omocdepe;

- YMEHHUE MPUMEHITh MOJyYEHHbIC 3HAHUS i1 OOBSICHEHHUS OUOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUH, JJI MPUHITHS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHON KU3HU C
1eNblo oOecreueHus: 0€30MacHOCTH CBOETO 3/I0POBbS U 3[I0POBBSI OKPYKAIOIINX JIIOJCH,
COONIOIGHUST HOPM TPAaMOTHOTO TIOBEIEHUS B OKPYXKAIOUIEH MPHUPOAHON cpene,
MOHMMAaHUE HEOOXOJMMOCTH HCIIOJIb30BAHUS JOCTUKEHUI COBPEMEHHOW OMOJIOTUU AJis
paloOHaIBHOIO IPUPOIOTOIB30BAHUS;

- YMEHME pellaTh 3JIEMEHTapHble OUOJOTMYECKUE 3a/Jaud, COCTABJIATH CXEMbI
NEPEeHOCca BEIIECTB U SHEPTUU B HIKOCUCTEMaX (LIETIH MUTaHUS);

- YMEHHUE BBINOIHITH J1a00paTOPHbIE U MPAKTUYECKUE pabOThI, COOII0IAaTh IpaBUia
pHu paboTe ¢ y4eOHBIM U JJA0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE  KPUTUYECKHM  OICHMBATb W  WHTEPIPETHPOBATH  HHQPOPMAIUIO
OMOJIOTHYECKOTO COJCpPKaHUs, BKIIOYAONIYIO TCEBIOHAYYHBIC 3HAHUS W3 Pa3IHMYHBIX
HMCTOYHHUKOB (CpelcTBa MaccoBOM HMHGOpPMALMK, HAYYHO-TIOMYJSIPHBIE MAaTepualbl),
paccMaTpuBaTh III00ATBHBIE YKOJIOTUYECKHE MPOOIEMBbl COBPEMEHHOCTH, (OPMUPOBATH
M0 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

- YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHMs, 0000mas
Oononornueckyro MHGOPMAIMI0 U3 HECKOJbKHX HCTOYHMKOB, TPAMOTHO HCIIOIH30BATh
MOHSATUWHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 kaacc

Ne | HaumenoBanue pasznenoB | Konnuectso [IporpammHoOe conepkaHue OcHOBHBIE BUBI ICATEIIBHOCTH
/T | U TeM Y4eOHOTO 4acoB 00yJarommxcs
npeamera
Tema 1. buoJsiorusi Kak HayKa
1.1 | buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OMoJIOTHH C PackpsiBaTh cojiep:kaHuE TEPMUHOB U
HAYK 00111€CTBEHHBIMU, TEXHUYECKUMU U IPYTUMH | IOHATHI: HAYYHOE MUPOBO33PEHHUE,
€CTEeCTBEHHBIMU HayKamu, ¢pusiocopuei, HAay4YHAas KapTUHA MUPa, HAYYHBIN
pPEIUTUEN, ITUKOM, ICTETUKON U MPABOM. METOJ, TUIIOTE3A, TEOPHUSI, METOIbI
Ponw 6uosnoruu B hopmupoBaHuu HCCJIEIOBAHUS.
COBPEMEHHOW HAyYHOU KapTUHBI MUPA. XapakTepu3oBaTh OMOJIOTHIO KaK
Cucrema OMOJIOTUYECKUX HAYK. HAyKy, €€ MECTO U POJIb CPEAU APYTUX
Hemoncmpayuu: €CTECTBEHHBIX HayK. [lepeuncnsars
Ilopmpemuwi: Y. lapBun, I'. Mennens, H. K. | pa3aenst Onoiaoruu B COOTBETCTBUE €
Konbuos, /Ix. Yorcon u @. Kpux. 00BEKTaMH U3yUCHHUS.
Tabauywl u cxemol: «MeToabl TO3HAHUS Ha3piBaTh BaxkHeWMe oTpaciu
YKABOU MIPUPOIBI» OMOJIOTHYECKUX 3HAHUU U 3a/1a4H,
crosiue nepes ouonorueit XXI B.
1.2. | MeTtozs! To3HAHUS 1 MeToabl MO3HAHUS KUBOM MTPUPOIBI PackpsiBaTh cojiep:kaHUE TEPMUHOB U

KUBOU MPUPOJIBI

(HabsrogeHue, SKCIEPUMEHT, OMMCaHUE,
U3MepeHue, Kiaccudukausi,
MOJICTMPOBAHUE, CTAaTUCTHUYSCKass 00paboTka
JAHHBIX ).

JHemoncmpayuu:

Tabauupl 1 cXembl: «MeTOIbI TTO3HAHUS
YKUBOU TIPUPOIBD».

JlabopaTopHbIe U MPAKTHYECKUE PaOOTHI:
[Ipaktuueckas padora Ne 1. «Mcnonb3oBanue
Pa3JIMYHBIX METOAOB MIPU U3YUECHUU
OMOJIOTHYECKHX 00BEKTOBY

MOHSITUW: HAYYHBIN METO/I, METOIbI
HCCJICJOBAHMS.

XapakTepu30BaTh OCHOBHBIE METOIbI
MO3HAHMS KUBOU IPUPOJIBL:
HaOJII0JICHHE, YKCIICPUMEHT,
ONMCaHue, U3MEPECHHUE
KJIaccuUKaIys, MOJICTUPOBAHNUE,
CTaTHCTHYECKass 00paboTKa JaHHBIX




Hroro yacoB 1o Teme: 2

Tema 2. 7)KuBble cMCTeMbI M KX OPraHU3alMs

2.1

buonornueckue CHUCTCMBI,
IMpOoHCCChbl 1 UX U3YUCHUC

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MPEeaMeET
n3ydeHus onosioruu. OTINYKE )KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MPUPOIBI.
CaoiicTBa OMOCHCTEM M UX pa3zHOOOpa3ue.
YpoBHM OpraHU3aIiuu OMOCUCTEM:
MOJICKYJISIPHBINA, OPTAHOUHO-KJIETOUHBIN,
OPTaHU3MEHHbIN, NOMYJISIIUOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMO-T€OIEHOTHYECKHI),
Oouoc@epHbI.

Hayxku, nzygaromue 6MocucTeMbl Ha pa3HbIX
YPOBHSIX OpraHU3alHu.

JleMoHCTpauuu:

Tabnuib! u cxembl: «OCHOBHBIE TPU3HAKU
KU3HW», «YPOBHU OpraHu3alvu )KUBOU
IPUPOJIBIY.

Monens monexynsr JJHK

PackpriBath conepkaHue TEPMUHOB U
ITOHATHI: CUCTEMa, OMOJIOrnYecKast
CHCTEMA, DJIEMEHTHI CHCTEMBI,
CTPYKTypa OMOCHUCTEMBI, CBOWCTBA
’KHBBIX CHCTEM, OOMCH BEIISCTB,
pa3MHOXXEHUE, POCT, Pa3BUTHE,
HACJICJICTBEHHOCTh, N3MCHUNBOCTD,
pPa3IpaKUMOCTh, SHEPTrO3aBUCUMOCTb,
YPOBHHU OpTraHU3alUM KU3HU
(buocucTem).

XapakTepu3oBaTh MIPUHIIUAIIBI
OpraHu3aIu OMOCHUCTEM:
OTKPBITOCTh, BHICOKAs
YIOPSA0UYCHHOCTD, CAMOPETYJISIIHA,
HePapXUIHOCTD.

[TepeuncnaTh yHUBEpCATbHBIC
CBOICTBA KUBOTO: €IUHCTBO
XHMHYECKOTO COCTaBa,
pa3IpakuMOCTh, TBHKEHUE,
roOMeoCTa3, poCcT U pa3BUTHE,
HACJICJICTBEHHOCTh, N3MCHUYNBOCTD,
ABOJIIONUS (TIPUCTIOCOOICHHE K
MU3MEHSIONUMCS YCIIOBHSIM).
[IpuBOIUTH MPpUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OPTaHU3AIUU U
CpaBHHMBATH IPOSBIICHHUS CBONCTB
’KUBOTO Ha PAa3HBIX YPOBHSX.
XapakTepu30BaTh OCHOBHBIC
MIPOIIECCHI, MPOTEKAIOIINE B




onocucreMax: 0OMEH BEILECTB U
MpEBpaIlCHUE SHEPTHH,
CaMOBOCIIPOU3BEICHHE,
CaMOpETYJISAIHS, pa3BUTHE.
Cobmronath npaBuiia GEpPEKHOTO
OTHONIEHUS K JKUBOW IPUPOJIC

Bcero uacoB 1o teme 1

Tema 3. XummnuecKkuii COCTaB M CTPOCHUE KJIECTKHU

3.1 | Xumuyeckuii cocTaB 1 XUMHYECKHUMN COCTaB KIECTKA. XUMHUYECKUE PackpsiBaTh cojiep:kaHuE TEPMUHOB U
kietku. Boma u AJIEMEHTBI: MAKPOIJIEMEHTHI, MOHSITUH: DJIIEMEHTBI-OMOTEHBI,
MUHEpaJIbHbIE COJIU MUKPORJIEMEHTHI. Boga 1 MUHEpaIbHbIC MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI;

BenecTBa. OYHKIIMU BOABI U MUHEPAIbHBIX | MUHEPAJIbHBIE BEIIECTBA, MOJIEKYJa
BelecTB B kietke. [loanepxanue BOJIbI KaK JUIOJIb, BOAOPOIHbBIE CBA3H;
OCMOTHUYECKOTO OanaHca. ruApoduiIbHbBIe U THAPOGHOOHBIE
JlemoHCcTpanumu: BEILIECTBA.
Huarpammel: «Pacnipenenenne xumudeckux | Jloka3piBaTh AMHCTBO 3JIEMEHTHOTO
AJIEMEHTOB B HE)KMBOU MPUPOIL», COCTaBa KakK OJHO U3 CBOMCTB JKMBOTO.
«Pacnpenenenue XUMHIECKUX PacnipenensiTh XuUMHUYECKHE DJIEMEHTBI
AJIEMEHTOB B JKHBOU MPUPOJIL). IO TPYIIIIaM B 3aBUCUMOCTH OT
Tabmuup! u cxemsr: «lleproanaeckas KOJIMYECTBEHHOTO TPE/ICTABUTEIHLCTBA
TaOJIHMIIA XUMAYECKHUX DJIIEMEHTOBY, B OpraHu3Me; XapaKTepru30BaTh POJIb
«CTpoeHne MOJIEKYJIbI BOABDY OTJICTILHBIX AJIEMEHTOB.
BBISBISTH CBSI3b MEXKTY COCTABOM,
CTPOEHHUEM MOJIEKYJIbI XUMHYECKOTO
COCIMHEHUS U eT0 (PYHKITUSIMU B
KJICTKE
3.2 | benku. CocraB u 1 benku. CoctaB u ctpoeHne 0EIKOB. PackpeiBath conepkaHue TEPMUHOB U

CTpPOCHHE OEJIKOB

AMMWHOKHUCIIOTBI — MOHOMEPHI OCJIKOB.
HezameHnnmble 1 3aMEHUMbIE AMUHOKHUCIIOTHI.
AMUHOKHUCIIOTHBINA COCTaB. Y pOBHU
CTPYKTYpPBbI O€IKOBOI MOJIEKYIIbI (IEpBUYHAS,

MOHATUM: OCJIKH, TTOJIUMEPHI,
MOHOMEPbI, AMUHOKHUCIIOTHI,
MEeNTHUIHAS CBS3b, ITOJUMNCIITHUI,
JICHATYypaIusl.




BTOPHUYHAsI, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOICTBA OEIIKOB.
buonorunyeckue GhyHKIIMN OCIKOB.
JlemoHCcTpanumu:

Tabnuubl 1 cxembl: «CTPOCHHUE MOJIEKYJIbI
Oenkay.

O6opymoBaHKe: CBETOBOM MHUKPOCKOII,
MHUKpOIIpenapaThl

XapakTepru3oBaTh OCITKH KaK Kiacc
OpPTaHUYECKUX COCAMHCHUIA;
KIIACCU(PUITUPOBATH UX IO CTPOCHUIO
(rmoOynsapHbie U GUOPUILIIPHBIC
OCJIKN), IEPEUUCIIATh U
XapaKTepu30BaTh PYHKIIMU OCIIKOB

3.3 | ®epMeHThI — ®epMeHTHI — OMOJIOrMYEeCKUE KaTanu3aTopsl. | PackpeiBaTh coepkaHue TEPMUHOB U
OMOJIOTUYECKHE Crtpoenue pepMeHTa: AKTUBHBIN LIEHTD, MOHATUM: (DEPMEHTHI, AKTUBHBII
KaTaJau3aTophl cyOctpaTHas cnenuduuHocTh. KopepmeHTsl. | eHTp, cyOcTpaTHas cnenu(uIHOCTb,

Buramunbl. Otinuuns GpepMEeHTOB OT Ko(hepMeHTHI, OEIKU-aKTUBATOPHI U
HEOPraHWYECKUX KaTaIu3aTOpPOB. OENKU-UHTUOUTOPBI.
JleMOHCTpanuu: VYka3bIBaTh OTIUYUS (PEPMEHTOB OT
TaOmups! u cxeMbl: «CTpoeHne (epMEeHTa». | HEOPraHUYECKUX KaTalu3aToOpOB.
O6opynoBanue: 000py10BaHUE IS OOBsICHATH POJB (HEPMEHTOB B
pOBEJCHUS HAOIIOACHUN, U3MEPEHU, (GYHKIIMOHUPOBAHUHU KUBBIX CUCTEM, B
AKCIIEPUMEHTOB. MPOMBIIUIEHHOCTH, B MEJULIUHE, B
JlaGopaTopHbIe U MPAKTHYECKUE PaOOTHI: MOBCEHEBHOM )KM3HU YeJIOBEKa
JlaGoparopHas padota Ne 1. «3yueHue
KaTAIUTUYECKON aKTUBHOCTU (PepMEeHTOB (Ha
IpUMEpPe aMUJIa3bl WM KaTanas3bl)»

3.4 | Yraesoasl. JIunumabt VYrieBoabl: MOHOCaxapu bl (TIH0K03a, pubo3a | PackpbiBaTh copepaHue TEPMUHOB U

U JIe30KCcUpu003a), Iucaxapusl (caxaposa,
JIAKTO3a) U MOoJIMCcaxapubl (Kpaxman,
[JIMKOT€H, 1IeJUTI0103a). buonornueckue
(YHKIIMH yTIIEBOIOB.

Jlutael: TpurIunepu b, GochoTUITHIb,
crepounsl. ['uapodunsHO-THAPODHOOHBIE
cBolcTBa. buonornueckue QyHKIUN
JUTUIOB.

MOHSITUH: YTIIEBOABI, MOHOCAXAPHIBI,
JCaxapuIbl, TOJTMCAXAPHUIBI,
TIF0KO3a, prbo03a, 1e30Kcupru003a,
caxapo3a, JJaKT03a, MajIbT03a,
LEJUTI01032a (KJIeTYaTKa), Kpaxmar,
TJIMKOTEH; JTUMHUIBI, TPUTITUIICPUTBI
(xupsbl, Macia), hochoauIuIb,
CTEPOUJIBI.




CpaBHeHHE YIJIEBOAOB, OCIIKOB U JIUTIN]IOB
KaK KICTOYHUKOB SHEPIHUU.

JlemoHCcTpanuumu:

TabauIpl U CXeMBbI: « YTJICBOIBD,
«JInnnae.

O6opynoBanue: 000pyIOBaHHE IS
MPOBEICHUS HAOIIOACHUN, U3MEPEHUH,
AKCIIEPUMEHTOB

XapaKkTepu30BaTh YIJICBOIbI, JIAITU/IbI
KaK KJIACC OPTraHMYCCKUX COCAMHCHUIH.
KnaccuduiupoBaTh yrieBoabl 1
JIMITHAIBI TIO CTPOCHUIO; TIEPEUHCIIATh
(GYHKIHMU YTIICBOJIOB M JIMITHIOB.
CxeMaTu4ecku n300pakaTh CTPOCHHE
MOJIEKYJT YTJICBOJIOB, JIUITHAIIOB

3.5

HyxiienHoBBIE KHCIIOTHI.
ATOD

Hyxkneunnossie kucnorsl: JJHK u PHK.
HyxneoTtunbl — MOHOMEPBI HYKJIEMHOBBIX
kucioT. Ctpoenue u pynkuuun JHK.

Crpoenue u pyukiuu PHK. AT®: crpoenue

U QyHKIIUU.

JleMoHCTpauuu:

IToptpetsl: JIx. Yorcon, @. Kpuk, M.
Yunkuuc, P. @paHKiunH.

Tabnuibl 1 CXEeMBI:

«Hyxnennosbie kucnotel; [JTHK,
«buocuntes 6enkay, «CTpoeHre MOJEKYIIbI
ATO».

O6opynoBaHue: CBETOBOM MUKPOCKOII,
MUKpOTIpenapaThl

PackpbIBaTh copepkaHue TEPMUHOB U
MOHATUH: J€30KCUPUOOHYKIIEUHOBAS
kuciota (JJHK), pubonyknennoBas
kucnota (PHK), nykneorus,
MOJUHYKJICOTUAHAS LIETh
(MOMUHYKJICOTH]T),
KOMILJIeMeHTapHOCTh, pynkimu JJHK
(XpaneHue u nepegaya
HACJIEICTBEHHOW NH(OPMAIINH); BUIBI
PHK (unpopmanrionnas,
TpaHCHOpPTHAasA, pudbocomManbHasi);
afgenosuntpudocdar (ATD),
MaKpO3PruyecKast CBs3b.
XapakTepu3upoBaTh HYKJIEHHOBBIE
KHCJIOThI KaK XUMUYECKHE
COEIMHEHUSI U HOCUTENH
HACJIEICTBEHHOW MH(pOpMaLUK.
OTmeudaTh 0COOEHHOCTH CTPOCHUS
MOJIEKYJT HyKJ1enHOBBIX kucioT ([JJHK,
PHK) u AT®.

CxemaTHuecku n300paxarb CTPOCHUE
HYKJIEOTHJIOB, MOJIEKYJI HYKJIEHHOBBIX
kuciot, ATD




3.6

Ucropust u MeTob1
U3YYCHUS KIIETKH.
Knerounas teopus

[uTonorus — Hayka o kietke. Kiietounas
TEOpHs — MPpUMEP B3aUMOACHCTBUS UACH U
(hakTOB B HAYYHOM ITO3HAHUHU. MeTOIbI
M3yYCHUS KIIETKHU.

JlemoHCcTpanuu:

[TopTpeTsr:

A. JleBenryk, P. I'yk, T. IlIBann, M.
[Inennen, K. bap, P. Bupxos.
O06opynoBaHKe: CBETOBOM MUKPOCKOII,
MUKpoOMpenapaTsbl paCTUTEIbHbBIX, )KUBOTHBIX
1 OaKTepHaIbHBIX KJIETOK; PUCYHKHU C
MUKpodoTorpadusMu KJIETOK, IOTYyYEHHBIE C
IIOMOIIbEO CBETOBOTO M 3JIEKTPOHHOTO
MUKPOCKOTa

PackpriBath conep:kaHue TEPMUHOB U
MTOHATHI: KIJIETKA, [IUTOJIOTHUS;
PacKpbIBaTh COACPKAHUE MOJIOKEHUN
KJIETOYHOU Teopud. [lepeunciiste u
XapaKTepU30BaTh OCHOBHBIE METO/IbI
U3Y4YEHUS KIETKH: (IPUTOTOBJICHUE
CpE30B,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
LHEHTPU(PYTUPOBAHUE,
KyJIbTUBUPOBAHUE KIJIETOK U TKAHEH )

3.7

Kretka kak OcJI0CTHAaA
ZKHNBas CUCTCMaA

Kietka kak 1esiocTHas KxuBasi CUCTEMA.
OO011ue Npr3HAKY KIETOK: 3aMKHYTast
Hapy»xHas MeMOpaHa, mojekybl JJHK kak
TE€HETUYECKUH aIapar, CHCTeEMa CUHTE3a
Oenka. TUIbl KIIETOK: yKapuOTUYECKAS U
npokapuotudeckas. OCOOEHHOCTH CTPOCHHUS
IPOKAPUOTUYECKOU KIIETKH.

Knerounas crenka 0akrepuii. CtpoeHue
JYKapUOTUYECKOU KIETKH. OCHOBHBIE
OTJINYUS PACTUTEIBHOU, )KUBOTHOU U
rpubHOM KeTku. [ToBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAS CTCHKA,
TJIMKOKATUKC, uX QyHkimu. [lnasmatndeckas
MeMOpaHa, e CBOMCTBA U (DYHKITHH.

PackpbiBath copepkaHue TEPMUHOB U
MOHSATUH: KIIETKH (dyKapruoTUUYeCKas,
MPOKAPUOTHUYECKAs ), TITa3MaTUYECKasI
MeMOpaHa (1ia3MaaeMma),
TJIMKOKAJIMKC, TPAHCIIOPT BEIIECTB
(TTacCUBHBIN, aKTUBHBIN ), SHOIIUTO3
(daromuTo3, MUHOLUTO3), SK30IIUTO3,
KJICTOYHAS CTCHKA, HYKJICOUI.
CpaBHuBaTh MeX1y cOO0H
AYKapUOTHUYECKHEC H
MPOKAPUOTUYECKUE KIIETKH; OTMEUaTh
CXOJICTBO M Pa3JIn4usi B CTPOCHUU
KJIETOK OaKTepuid, ’KHUBOTHBIX,
pacTeHul u TpudoB




Jemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T.
[IIBanH, M. llIneiinen, K. bap, P. Bupxos.
Tabauywl u cxemor: «CTpoeHue
AYKapUOTUYECKOU KIETKW», «CTpoeHue
YKUBOTHOU KJIETKW», «CTpoeHue
pacTUTENbHOU KIETKW», «CTpoeHue
MIPOKAPUOTUYECKOUN KIIETKI.
Obopyoosanue: CBETOBOM MUKPOCKOII,
MUKpOTpenapaTsbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIIbHBIX KJIETOK

3.8

Ctpoenue
AYKaPUOTHYECKOUN KICTKH

[{utoria3sma u ee OpraHOU/IbI.
OngHOMEeMOpaHHbBIE OPTaHOU bl KIETKH:
OIIC, anmapar ['oybaKH, TU30COMBI.
[TonyaBTOHOMHBIE OpPTraHOUbI KJIETKH:
MUTOXOHJAPUH, IacTuibl. [IporcxoxneHue
MHUTOXOHJIPUN U TUIACTUI. Buasl miactu.
HememOpanHbie opraHoOubl KIETKU:
prUOOCOMBI, KII€TOUHBIN IIEHTP,
LHEHTPUOIM,PECHUYKH, KIYTUKU. DYHKIIUU
OpraHouJI0B KJIETKU. BKiItoueHus.

SAnpo — peryasTOpHBINA LEHTP KIETKH.
CrtpoeHue siapa: siiepHasi 000104Ka,
KapuoIiazmMa, XpOMaTHH, SIAPHITIKO.
XpoMocombl. TpaHCIIOPT BEMIECTB B KIIETKE.
JleMoHCTpauuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [1IBanms,
M. llnennen, K. bap, P. Bupxos.

Ta6muier 1 cxembl: «CTpoeHHe
AYKapUOTUUYECKOU KIeTKn», «CTpoeHue
YKUBOTHOM KJIETKN», « CTpOEHUE

PackpbiBath copepkaHue TEPMUHOB U
MOHSTUH: ITUTOIIa3Ma, OPTAHOU/IBI,
sHjomIazMaruaeckas cethb (J11C),
anmapat [oJIb/1Ku, TU30COMBI,
BaKyOJIb, MUTOXOH/IPUH, TUTACTH]IBI
(XJI0pOTLIACThI, XPOMOILJIACTHI,
JIEHUKOIIaCThl), pUOOCOMBI,
MHUKPOTPYOOUKH, KICTOYHBIA IIEHTP
(eHTpocoma), peCHUUYKH, )KT'YTHUKH,
BKJIIOUEHUSI, SIAPO, siAepHast 000JI0UKa,
KapuoIliazMa, XpOMaTHH, SAPHIIIKO,
XPOMOCOMBI.

OnuceIBaTh CTPOCHUE
DYKaApPUOTUYECKON KIIETKH 10
M300paKeHUSIM U Ha
MUKpOIpenaparax;
KJIaCCU(DHUITMPOBATH OPTaHOUIBIB
3aBUCUMOCTH OT OCOOEHHOCTEH MX
CTpoeHus (0THOMEMOpaHHbIE,
ByMeMOpaHHbIC, HeMEMOpaHHBIE);




pacTuTeNbHOU KIeTKn», «CTpoeHue
IPOKAPUOTUYECKOMN KIECTKIY,

«Ctpoenue sanpa kietkn». O0opyaoBaHue:
CBETOBON MUKPOCKOII, MUKPOIIpEapaThl
PACTUTENBHBIX U )KUBOTHBIX KJIETOK.
JlaGopaTopHbIe U MPAKTHYECKHE PaOOTHI:
JlabopaTtopHas pabota Ne 2. «3ydenne
CTPOCHHUS KJIIETOK PACTCHUH, )KUBOTHBIX H
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenapaTax u uX OMHUCaHUE)

OMKCHIBATH (PYHKIIUU KaXKIOTO
OpraHouJa B KIIETKE.
XapakTepu3oBaTh KJIETOYHOE SIAPO
KaK MECTO XpaHEHUs, Iepeiadn
(YIBOEHHE XpOMOCOM) U peaslu3aiiu
(TpaHCKpHUIILIKS) HACIEACTBEHHOM
uH(GOpPMAIIUHU KIETKH.

[lepeuncnsath U ONUCHIBATH
KOMIIOHEHTHI si/ipa U UX (QYHKIUY;
CxeMatnyHO n300paxxaTb CTPOEHUE
PaCTUTEIBLHOU U )KUBOTHOW KJIETKHU.
OOBICHATH OMOJIOTHYECKOE 3HAUCHUE
TPAHCIIOPTA BEIIECTB B KIIETKE

Htoro yacoB 1o teme 8

Tema 4. ’KnzueaesasTeJLHOCTH KICTKH

4.1 | OOMeH BELIECTB.
IInacTnueckuii oOMeH.
doTOCHHTE3.
XeMOCHHTE3

2

OOMeH BelecTB, HIIU METa0O0JIU3M.
Accumuianus (MIacTU4eCKuii 0OMeH) 1
JTUCCUMWISIUSA (SHEPreTHYECKU OOMEH) —
JIB€ CTOPOHBI €IMHOTO Mpoliecca
MeTabonu3ma. PoJib 3aKOHOB COXpaHEHUs
BEIIECTBA U DHEPTUU B TOHUMAHUHT
MeTabonu3Ma. Tursl 0OMEHa BEIECTB:
aBTOTpOo(dHBIN U TeTepoTpodHbIi. Poib
(dbepMeHTOB B 0OMEHE BEIIECTB U
IIPEBpAIISHUH SHEPTUU B KICTKE.
dotocunTe3. CBeToBast U TeMHOBas (a3bl
dboTocunTe3a. Peaknuu doTocuHTe3a.

D¢ hekTHBHOCTH (POTOCHHTE3a. 3HAUCHHE
dboTocHHTE3a IS KU3HU Ha 3emiie. Biusaue
yCJIOBUH cpefibl Ha POTOCUHTES U CITOCOOBI

PackpwiBath conepkaHue TEPMUHOB U
TIOHSITHI: OOMEH BEIIIECTB U
MpeBpallleHue SHepTrur (MeTad0IU3M),
ACCHUMUJIALIMS, TJTACTHYCCKUI OOMEH,
JTUCCUMWISIIUS, SHEPTE€TUYECKUI
obmeH, hoTocuHTe3, PoTOINU3,
dhochopunupoBanue, MEPEeHOCUYNK
MIPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCHUHTE3, MPOIIECCHI,
MPOTEKAIOIINE B CBETOBOM U
TEMHOBOM (ha3e.

BBISIBISATE MPUYUHHO-CIICICTBEHHBIC
CBSI3U MEXK]1y TTOTJIONIEHUEM
COJIHEUHOU SHEPTUU XJIOPOPHUIIIIOM U
cuHTE30M MoJsieKys ATO.




MOBBILIEHUS] €70 MTPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTECHHUI.

XEeMOCHUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaUYCHUE XEeMOCHUHTE3a JIJIs
YKA3HU Ha 3eMJI€.

JlemoHCTpanuu:

[Toptpetsr: K. A. Tumnpsses.
Tabnuiel 1 cXeMbl: «XJIOPOIIACTY,
«DOTOCUHTES)

CpaBHMBaTh UCXOJHBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOM U
TeMHOBOM (ha3bl POTOCUHTE3A;
CpaBHuBaTh GOTOCHUHTE3 U
XEMOCHHTE3.

OnenuBaTh 3HaUeHHE (HOTOCUHTE3A U
XEMOCHHTE3a JIJIS )KU3HH Ha 3emile

4.2

DHepreTuueckuit 0OMeH

DHepreTuuecKkuii 0OMEH B KJIETKE.
Pacmiennenue BemecTs, BBIICICHUE U
AKKyMYJIIPOBaHUE SHEPTHUU B KIIETKE. JTalbl
SHEpreTuyeckoro oomena. I nukonus.
Bpoxenue u ero Bunpl. Kucinoponnoe
OKHCJICHHE, WA KJIIETOYHOE JAbIXaHHE.
OxucnurensHoe PocPopuIMpoOBaHUE.

D¢ HEeKTHUBHOCTH YPHEPTeTUUECKOTO 0OMEHa.
JlemoHCTpanuu:

Tabmuipl 1 cXeMbl: « TUIIBI TUTaHUAY,
«Metabonu3m», « MUTOXOHIPUSI,
«JHepreTuyeckuit 0OMeH»

PackppIBaTh copepkaHue TEPMUHOB H
MOHSATUI: PHEPTreTUYECKU OOMEH,
IJIMKOJIN3, MOJIOYHOKHCIIOE OpOKEeHHE,
CIIUPTOBOE OpOKEHUE, OUOTOTHIECKOE
OKHUCJICHHUE, KIIETOYHOE JIbIXaHUE,
JTUCCUMUIIAIUS, EPMEHT.
XapakTepru3oBaTh OOMEH BEIECTB U
MpeBpalieHue SHeprun (MeTadoIn3M)
KaK OJTHO MX CBOWCTB YKHUBOTO.
[lepeuncnarh 0COOEHHOCTH
TUTACTUYECKOTO W SHEPTETHUECKOTO
oOMeHa B KJIETKE; YCTaHABINBATh
B3aMMOCBSI3b MEXTy HUMHU.
Pa3nmnuathk THITEI OOMEHA BEIIECTB B
KJIETKE: aBTOTPOQHBIN U
reTepoTpOdHBIN.

OnuckIBaTh ATAMbl YHEPTETUYECKOTO
obmeHa (TI0ArOTOBUTEIBHBIH,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXY COOOM.
XapakTepu3oBaTh PEAKLINU
TJIMKOJIN3a, OPOXKEHUsI, KIIETOYHOTO




JIBIXaHUS; BBISIBISTH IPUUYUHHO-
CJICJICTBEHHBIE CBSI3U MEXKTY
TJIUKOJIN30M, KJIETOUHBIM JbIXaHUEM U
CUHTE30M MoJieKys ATO.
CpaBHuBaTh 3QHEeKTUBHOCTD
OECKHUCIOPOAHOTO U KUCIOPOTHOTO
ITATNOB

4.3 | buocunres Genka Peaknuyu maTpu4HOTO CUHTE3A. PackpriBath conep:kaHue TEPMUHOB U
I'enetnueckas unpopmanus u JJTHK. ITOHATHN: T€H, TEHETUYECKUN KOJI,
Peanuzanus renernyeckoi nHpopmanuu B MAaTpPUYHBIN CUHTE3, TPAHCKPUIILINS,
KJIETKE. | €eHETUUECKUIA KO M €r0 CBOMCTBA. | TPAHCIISIUA, KOAOH, aHTUKOJOH,
Tpanckpunius — maTpuussiii cuHTe3 PHK. pubocoma, IIeHTpalibHas JoTMa,
Tpaucasuus — buocuHTe3 Oenka. JTanbl MOJIEKYJIsIpHast OMOJIOTHSI.
TpaHcisuu. KoqupoBanue aMUHOKHCIIOT. Onpenensars CBOKWCTBA FTEHETUYECKOTO
Ponb pubocom B GuocunTese Oenka. KoJa (TPUILJIETHOCTh, OJJHO3HAYHOCTb,
JleMoHcTpanuu: BBIPOKJICHHOCTh, YHUBEPCAJIBbHOCTb,
[Toptpersr: H.K. Konpuos. HETIEPEKPBIBAEMOCTb,
Tabnuup! u cxembl: «Ctpoenne JJHK», HEIPEPHIBHOCTH ).
«CTpoeHue U (PyHKIIMOHUPOBAHUE T€HAY, OnuceIBaTh ATAIbl peAIN3aluN
«Cunre3 Oenkay, «Pemmukarms JTHK, HaCJIeICTBEHHOM HH(pOpMaluu B
«l'eHeTHUECKHI KOIY. KJIETKE.
O6opynoBanue: MOJEIN- ANIUIMKAIIUN CpaBHUBATH pEAKIUA MATPUYHOTO
«YnBoenue [JHK u Tpanckpunuus», cunrtesza mosekyn PHK u 6enka B
«buocunTes 6enkay KJIETKE

4.4 | Hexnerounbie GOpMbI Hexknerounsie (opMbI )KU3HH — BUPYCHI. PackpeiBaTh conep:kaHue TEPMUHOB U

JKU3HU — BUPYCHI

Uctopus otkpeiTus supycos (/. .
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U

YKU3HEHHOTO ITUKJIa BUPYCOB. baktepuodaru.

bones3nu pacTeHui, )KMBOTHBIX U YEJIOBEKA,
BbI3bIBaeMbl€ BUpycamu. Bupyc
uMMmyHoeuiTa yenoseka (BUY) —

MOHSITUH: BUPYC, BUPYCOJIOTHS,
Karcu, bakrepuodar, BUpYyC
uMmMmyHoaeduiuTa yenoeka (BUY),
OHKOTEHHBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUYHYIO (POPMY JKU3HU;




Bo30ynurtens CIIM/la. OGpaTHas
TPAHCKPUIILMS, PEBEPTA3a U UHTErpasa.
[TpodunakTuka pacnpocTpaHEeHUs! BUPYCHBIX
3abosieBanuit JleMoHCTpaIuu:

[Toptpetsr: [. 1. BaHOBCKHI.

Tabnuupl u cxemsl: «Bupycs»,
«bakrepuodarm»; «CTpoeHne U KU3HESHHBIN
uuki Bupyca CIIM/Ia, 6akrepruodaray.
O6opynoBanue: Moaenb cTpykTypbl JIHK;
MarHuTHasi Mojielib-annkanus «CTpoeHue
KJIETKI

OCOOEHHOCTH CTPOCHUS U
KU3ZHENIEATEIbHOCTH BUPYCOB.
OnuckIBaTh KU3HEHHBIN ITUKIT
BHUPYCOB UMMYHOAEhUIIMTA YEIIOBEKA;
pasznmuath Ha pucyHkax BTM ((Bupyc
Taba4HOI MO3auKH), bakTepruodar,
BUY. O60cHOBBIBaTh U COOTIOAATD
Mepbl TPOPUIAKTUKN
pacipoCTpaHEHHUS] BUPYCHBIX
3a0oneBaHul (pecrupaTopHEIE,
KEITyT0YHO-KUIIICUHbIE, KICIIeBON
suuedannt, BUU-undexums)

HTtoro yacoB no teme 6

Tema S. PasMHOKeHHEe M MHAMBHUAYAJbHOE Pa3BUTHE OPraHU3MOB

5.1

JKu3HeHHBIN UK
KJIeTKH. [leneHune KIeTKHU.
Murto3

1

KnetouHnbl UK, WX KU3HSHHBIN 1TUKJI
kietku. Mutepdasza u murtos. [lpoueccs,
npoTtekaronue B uurepdasze. Permkanms —
peaxkuus MmatpuuHoro cuaresa JJHK.
Crtpoenue xpoMocoM. XpOMOCOMHBIA HaOOp
— KapuOTHIIL. /{AMIOUIHBIN U TanjIOuHbINA
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{utonornyeckre OCHOBBI Pa3MHOKEHUS U
WHMBUAYaJIbHOTO Pa3BUTHS OPTraHU3MOB.
Jlenenue kietku — MuTo3. CTaguu MUTO3A.
[Iporeccrl, mpoucxoasiue Ha pa3HbIX
CTaIUIX MUTO3a. bHOJIOrn4ecKuil CMBICII
muTo3a. [Iporpammupyemast ru0esnb KIETKH —
arornTo3.

JlemoHcTpanuu:

Tabnuiel u cxembl: «KiieTouHBIN UKD,
«Pemmkarusa JJHK», «Ctpoenue

PackpoiBath copepkanne TEPMUHOB U
MOHSITHI: KJICTOUYHBIN ITUKII,
uHTepdaza, peayrInKaius,
XpOMOCOMa, KapHOTHII, TaITIONTHBIH,
JTUTUIONIHBIM XpOMOCOMHBIN HabOD,
XPOMATHIbI, MUTO3 €TO CTAJIHHU:
npodaza, metadasa, anadasa,
tenodasa.

OnuchIBaTh KU3HEHHBIN UK KJIETKU;
MIEPEUUCIIATh U XapaKTepU30BaTh
MEePHOJIbI KJIETOYHOTO ITUKJIA,
CpPaBHUBATH UX MEX]Y COOOI.
OnuceIBaTh CTPOCHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHbBIE€ HA0OPHI KJIETOK.
CpaBHMBaTh CTaJIMM MUTO3A.




XpPOMOCOMBDY, « MUTO3)»; MarHuTHas MOJIEJNb-
anruMkanus «Jlenenue KIeTKm); MOJENb
JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII U
MuKponpenapat «KapuokuHes B KJIETKax
KOpEIIKa JTyKay.

JlaGopaTopHbIe U MPAKTHIECKHE PaOOTHI:
Jlaboparopnas padota Ne 3. «Habntonenue
MHTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKPOIIpENapaTaxj»

Paznuuate Ha MUKPOIIpCIIapaTaxu
PUCYHKaX CTaAH MHUTO34d.
PaCKpI)IBaTB OMOJIOTNYECKHI CMBICT
MHTO3a

5.2

DOopMBI Pa3MHOKEHHUS
OPTraHU3MOB

®opMbl pa3MHOKEHUSI OPTAHU3MOB:
Oecrionoe u nonosoe. Bunpl Oecnionoro
Pa3MHOXKEHUS: JIEJICHUE HAJIBOE U
MIOYKOBAHHUE OJIHO- U MHOTOKJIETOYHBIX,
CHopooOpa3oBaHue, BEreTaTUBHOE
pa3MHOXkeHue. MIcKycCTBEHHOE
KJIOHUPOBAHHUE OPraHU3MOB, €T0 3HAUCHUE
JUTSI CEJIEKIIMH.

[TosmoBo€ pa3MHOXKEHUE, €70 OTINYUS OT
6ecnoJioro.

HNemonctpauuu: Tabauisl u cxembl: «DopMbl
Pa3MHOXKEHUS OPTaHU3MOBY, «JIBOMHOE
OIIOAOTBOPEHUE Y IBETKOBBIX PACTEHUIN,
«/lenenue kneTku GakTepuny,
«BereTaTuBHOE Pa3MHOXXECHUE PACTCHUINY,
«CTpoeHue Moa0BbIX KIETOK

PackppiBaTh copepkaHie TEPMUHOB H
MOHSTUHN: Pa3MHOKEHHUE, KIIOH,
MOJIOBBIE KJIETKU (TaMeThl),
SUIIEKIIETKA, CIIEPMATO30U/I, 3UTOTA,
JICJICHHE HaJIBOE, TOUKOBAHHUE,
CHIOpYJISIHS, (PparMeHTaIus,
BETETATUBHOE Pa3MHOKEHHE,
CEMEHHOE pPa3MHOKECHHE, OTIBIJICHUE,
JIBOMTHOE OTLIIOJIOTBOPEHHE, TIOJIOBBIC
KeJe3bl, CCMCHHHUKH, TUIHUKH,
OIIOZIOTBOPEHHE (HAPYKHOE,
BHYTpEHHeE). XapaKTepru30BaTh
0COOEHHOCTH U 3Ha4Y€HHE 0eCIoNoro 1
MOJIOBOTO CITOCOOOB Pa3MHOKEHHUSI.
Brigensats BuabI OeCIionoro
Pa3MHOKEHUS; BHISBIISTH
B3aMMOCBSI3U MEXTy OpMaMu U
crioco0aMu pa3MHOKEHUS, U X
OMOJIOTUYECKUM 3HAYCHHUEM.




Brnanets mpuémamu BEreTaTUBHOTO
pPa3MHOXKEHUS KyJIbTYPHBIX PaCTCHUN
(Ha mpuMepe KOMHATHBIX ).
XapakTepru30BaTh MOJOBBIC KICTKU:
SUIIEKIIETKU, CTICPMAaTO30H/IbI,
BBISIBIIATH OCOOCHHOCTH X CTPOCHUS

5.3 | Meiio3 Meiio3. Cranuu Merio3a. [Tpoueccsl, PackpbIBaTh cofepkaHue TEPMUHOB H
MPOUCXOAIINE HA CTAIUSAX ME03a. MOHSITUI: MENO03, KOHBIOTAIHS
[ToBeneHne XxpoMoCcoM B Meiio3e. XPOMOCOM, MEPEKPECT (KPOCCUHTOBED)
Kpoccunrosep. buosnornduecknii cMbICI U XpPOMOCOM, TaMETBI.
3HAYEHHE MEHO03a. XapaxkTepuszoBaTh MEH03 Kak CIIoco0
JleMOHCTpanuu: KJIETOYHOI'O JICJICHUS; ONMCHIBATH
TaOmups! u cxeMsbl: «JleneHne KIeTKn, MEHO03 0 CTaUsIM; CPAaBHUBATh
«Menos». CTaJlu1 MEH03a U MUTO3A.
Ob6opynosanue: moaens JJHK; maruutHas PaznuyaTh Ha pUCyHKax CTaiuu
MOJIeJIb-alIIMKanus «JleJIeHne KIETKI Melo03a; pacKphIBaTh OMOJIOTHYECKOE

3Ha4YeHUe Meno3a
5.4 | Obpa3oBaHuE U pa3BUTHE ["ameTorenes — npouecc 00pa3oBaHus PackpbiBaTh copepkaHue TEPMUHOB U

MOJIOBBIX KJIETOK.
OmmonoTBOpeHue

MOJIOBBIX KJIETOK Y *KHUBOTHBIX. [l0jIOBBIC
KEJIe3bl: CECMEHHUKHU U STMYHUKHU.
O6pazoBaHue U pa3BUTHUE MOJOBBIX KJIETOK —
ramert (CrepMaTo30ul, SUIEKIIeTKa) —
criepMaroreHes u ooreHes. OCOOCHHOCTH
CTPOCHMUS AUILIEKIIETOK U CIIEPMATO30U/I0B.
OmnonotBopenue. [lapTeHorenes.
JleMoHCTpauuu:

Tabmuie u cxemsl: «IIpssMoe u HEnpsIMOE
pazButue», «l'ameTorenes y
MJIEKOTHUTAIOIIUX U YEIOBEKA.
O6opynoBanue: Mojieslb MeTada3zHOM
XPOMOCOMBI, MUKPOCKOI, MUKPOTIpenapaThl

MOHSTHI: TAMETOICHE3,
CIIEpMATOTE€HE3, OOTEHE3,
CIIEpMAaTO30HU/I, AKPOCOMA,
SMIEKIIETKA, OJSPHBIE TEJbIIA.
XapaxkTepuzoBaTh 0COOCHHOCTH
raMeToreHe3a y )KMUBOTHBIX U €ro
CTaJIuU; MOJOBBIE KJIETKHU )KUBOTHBIX U
OMUCHIBATH MPOLECC UX PA3BUTHSL.
CpaBHUBATH CLIEPMATOTECHES U
OOTEHE3.

OnuceiBaTh OMIIOJOTBOPEHUE,
OMOJIOTUYECKOE 3HAYCHUE
OTIOJOTBOPEHUS




«CriepMaTo30u bl MIECKOMUTAIOIIETOY,
«SlitnexseTka MICKOTUTAIOIIETOY.
JIaGopaTopHbIe U TPAKTHIECKHE PAaOOTHI:
JlabopatopHas pabota Ne 4. «M3yuenue
CTPOCHWSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKPOITpenapaTax

9.5

NuauBnnyanbHOE
pPa3BUTHE OPTAHU3MOB

WNHauBHyalbHOE pa3BUTHE (OHTOTEHES).
OMOpuoHaIbHOE pa3BUTHE (AMOPUOTEHES).
Drarbl S3MOPUOHAIBHOTO PA3BUTHS Y
MTO3BOHOYHBIX )KUBOTHBIX: APOOJICHUE,
racTpyJisius, OPraHOreHE3.
[TocTambpuoHanbHOE pazButue. Tumbl
HOCTAMOPHUOHAIBHOTO Pa3BUTHS: MIPSIMOE, HE
npsMoe (JIndMHo4YHOoe). BiusiHue cpenpl Ha
pa3BUTHE OPTaHU3MOB; (PAKTOPHI, CHOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3
[BETKOBOT'O PACTEHUsI: CTPOCHHE CEMEHH,
CTaJNH Pa3BUTHS.

JlemoHCTpanuu:

Ta0muie! 1 cxeMbl: «OCHOBHBIE CTaAUN
oHTOreHe3a, «IIpsmoe u Henpsimoe
pa3BUTHEY, «J|BOMHOE OILUIOIOTBOPEHUE Y
LBETKOBBIX PACTECHUI»

PackpriBath copepkaHue TEPMUHOB H
MOHATUM: OHTOTEHE3, SMOPUOTEHE3,
3UroTa, ApodJeHue, 0J1acTOMEDHI,
MopyJia, 61acTysia, 61acTOIENb,
racTpyina, HelpyJa, OpraHOTeHE3;
3apOBIIIEBbIE JINCTKU: KTOJIEPMa,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHUOHAIBHOE PA3BUTHE:
MpsIMOE U HETIPAMOE (JINYMHOYHOE);
Metamopdo3, Meracropa,
MHUKPOCIIOpa, HUIBIIEBOE 3€PHO,
CIIEPMUH, 3aPOIBIIICBBIN MEIIIOK,
JBOMHOE OIJIOIOTBOPEHHUE.
OrnpenensiTe 3Tanbl YSMOPUOHATBLHOTO
pPa3BUTHS XOPJIOBBIX HAa CXEMaxX H
npernaparax 1 OMHUCHIBATH MPOIIECCHI,
MIPOMCXOJISIIINE HAa KKIOM JTarle.
CpaBHUBATh NEPUOIBI OHTOTEHESA;
MPSIMOE U HETIPSAMOE (JTMYUHOYHOE)
MOCTAIMOPHUOHAIBHOE PA3BUTHE,
3apOBIIITN YETIOBEKA U JPYTHX
XOPJOBBIX.

OOBICHATH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHUS C METAMOP(PO30M;
OTPULIATEIBbHOE BIMSIHUE AJIKOTOJIS,




HUKOTHHA U IPYTUX T€PATOTE€HHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YEJI0BEKA.

OnuceIBaTh MPOLIECC ABOMHOTO
OTUIOJJOTBOPEHUS Y LIBETKOBBIX
pacTeHui

Hroro yacoB mo teme 5

Tema 6. HacsieACTBEHHOCTh 1 K3MEHYHUBOCTH OPraHU3MOB

6.1 | 'eneruka — HayKka o 1 [Ipenmer u 3anaun reneTuku. Poib PackpeiBath conep:xkanue TEPMUHOB U
HACJIECTBEHHOCTH U [IUTOJIOTUN U SMOPUOJIOTUN B CTAHOBJICHUU | TOHSTHI: F€H, F€HOM, T€HOTHIL,
U3MEHYUBOCTU reHeTuku. Bkman poccuiickux u 3apy0exHbIX | PEHOTHI, XPOMOCOMBI, aJlIEIbHbIE

YUYEHBIX B pa3BUTHE T€HETUKU. MeTOo bl reHbI (aJUIeNN), TOMO3UI0Ta,
TeHETUKH (THOPHUI0IOTMYECKUH, reTEPO3UroTa, JOMUHAHTHBIN ITPU3HAK
HUTOT€HETUYECKU I, MOJIEKYJISIPHO- (reH), peliecCUBHBIN MPU3HAK (TEH),
TE€HETUYECKHUI). qucTas JUHUS, THOPUI.
OCHOBHBIE T€HETUYECKUE TTOHATHSL. IlepeuncnsaTh U XapakTepHu30BaTh
['eHeTnyeckast CHMBOJIMKA, UCIIOB3YEMAsI B | METOJIBI TEHETUKH:
CXEMax CKpEIBaHUMN. rUOPUI0JIOTHUECKU,
JleMoHcTpanuu: LATOr€HETUYECKUI, MOJIEKYJISIPHO-
[Toptpetsr: I'. Menaens, T. Mopran, H. U. T€HETUYECKUI; IOMUHAHTHBIE U
Basuios, C. C. YerBepukos, H. B. PELIECCUBHBIE TPU3HAKN PACTEHUN U
Tumodeen-PecoBckuid. KUBOTHBIX.
ObopynoBaHHe: MOJIEIb- ANTLTUKALUS ITonp30BaThCA F€HETUUECKON
«MOHOTHOPHUIHOE CKPEIIMBAHKEY, TepOapuil | TEPMUHOJIOTHUEH U CUMBOJIMKOM JIJIst
«I"opox moceBHON» 3alUCU T€HOTUIIMYECKUX CXEM
CKpELIMBaHUs
6.2 | 3aKOHOMEpPHOCTH 1 3aKOHOMEPHOCTH HAcJIEJOBaHUs TPU3HAKOB, | PackpeIBaTh cozepkaHUE TEPMUHOB U

HacJIeI0BaHUs
IPU3HAKOB.
MonHorubpuanoe
CKpEIIUBaHNe

ycTaHoBJIeHHbIE [ . Menaenem.
MoHorubpuaHoe cKkpemrBaHue. 3aKoH
eMHo00pa3usi THOPHUIOB MEPBOTO
nokoJieHus1. [IpaBuiio JOMUHUPOBAHUS.

MOHATHUI: MOHOTUOPHTHOE
CKpelBaHue, GeHOTUITHYECKUE
IPYIIIbI, THOPUIOTOTUYECKUN METOI,
YUCTBIC JIMHUH, JOMUHUPOBAHUE




3aKoH paclleIieHns Tpu3HakoB. ['unoresa
yucToThl rameT. [loJIHOE U HemonHoe
NOMUHHpOBaHKE. JleMOHCTpauu:
[Toptpetsr: I'. MeHens.

Tabnuubl 1 cxeMbl: «MoHOTHOPUIHOE
CKPEILUBAHUE U €T0 [IUTOT€HETHYECKas
OCHOBa», «3aKOH PacIICIICHUS U €r0
[IUTOTEHETUYECKasi OCHOBaY», «3aKOH
YUCTOTHI TAMET.

O6opynoBaHue:

MOJIeTu-anIuKauu «MoHoruopuHoe
CKpenuBanue», «Henomnoe
JOMUHHUPOBaHUE», repoapuii «I'opox
IIOCEBHOM»

r'eHOB (TI0JIHOE, HETIOIHOE),
pacieryieHle B MOTOMCTBE.
OnuceiBaTh METOAUKY npoBeaeHusl .
MeHnienieM OIBITOB 0 U3YYCHUIO
HACJICJIOBaHMSI OHOM TaphI
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackppiBaTh copiepkaHre 3aKOHOB
eIMHOO00pa3usi THOPHUIOB TIEPBOTO
MOKOJICHUS M 3aKOHA PACIICTIIICHHS.
OOBICHATH THUIOTE3y YUCTOTHI TAMET.
3anuceIBaTh CXEMBl MOHOTHOPHTHOTO
CKpeNIMBaHus, OOBICHSITH €TO
[IUTOJIOTHYECKHE OCHOBHI M PeIIaTh
TreHETHUYECKHUE 3a]]a4l Ha
MOHOTHOPHIHOE CKpPEIIMBAHNE

6.3

HurubpuaHoe
CKpeIuBaHue. 3aKoH
HE3aBUCUMOTO
HacJIeIOBaHUS TPU3HAKOB

JuruOpuaHoe ckpeluBanue. 3aKoH
HE3aBUCUMOTO HACJIEIOBAHUS MPU3HAKOB.
[{uToreneTHUECKNE OCHOBHI TUTHOPHUTHOTO
CKpEIIMBaHUA. AHATU3UPYIOLIEE
ckpemuBanue. Mcnonp3oBaHne
AHATM3UPYIOMIETO CKPEITUBAHUS JIJIs
OnpeeeHsl TeHOTUIa 0CO0u.
JlemoHcTpauuu:

[Toptpersr: I'. Mennens.

Tabnuier 1 cxembl: «JlurudopumaHoe
CKkpenuBanuey, « [ {luronorunyeckrne OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUS.
O6opynoBaHue: MOJIEb- ANTUIUKAITUS
«JlurnbpuiHOE CKpEeIMBaHUE)

PackpbiBaTh coJiep>KaHUE TEPMUHOB U
MTOHATHN: TUTHOPUIHOE
CKpPEIIMBAHUE, AaHATU3UPYIOIIEE
CKpeIllUBaHUE.

OnuceiBaTh onbITH . Menens mo
M3YUYCHUIO HACIIEIOBAHUSI IBYX Tap
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpsIBaTh coliepkaHue 3aKOHa
HE3aBHCHMOTO HACJICIOBAaHMS
MPU3HAKOB.

[IpumMeHSITP MATEMATUYECKUI PACUET C
MOMOIIIbIO METO/1a IEPEMHOKEHUS
BEPOSITHOCTEH M 3aMMUCh C TOMOIIIBIO
(hEHOTHIMHMYECKUX PAJTUKAIIOB
paclIeIIeHUs MPU3HAKOB y MOTOMKOB
110 (DEHOTHUITY U TEHOTHITY.




3annchIBaTh CXEMBI
JTUTHOPHUTHOTOCKPEIIIBAHUS,
OOBSICHSATH €0 [IUTOJIOTHYECKHUE
OCHOBBI M peIllaTh T€HETUUECKUE
3a/1a4M Ha TUTUOPUTHOE
CKpEIIIUBaHUE

6.4 | CuenneHnoe CueruieHHOE HaclleJOBaHUE TPU3HAKOB. PackpbIBaTh cofepkaHue TEPMUHOB H
HACJIEJIOBAHUE NTPU3HAKOB Pa6ora T. Moprana no cuerieHHOMY MOHSITUI: CUEINICHHOE HACIIEIOBAHUE

HacCJIEIOBAaHMIO TeHOB. Hapymenue MPU3HAKOB, PEKOMOMHALINS T€HOB,
CUEIUVICHUS] TEHOB B PE3yJbTaTe T€HETUYECKUE KapThl XPOMOCOM,
KPOCCHUHTOBEpa. XpOMOCOMHas TEOpUs MOpPraHuja.
HACJIEICTBEHHOCTH. Ha3bpiBaTh OCHOBHBIE MOJIOKEHUS
['eneTnueckue KapTel. XPOMOCOMHOI TEOpUHU
JleMoHCTpauuu: HacienctseHHoctu T. Moprana;
[Toptpetsr: T. Mopras. pacKpbIBaTh cojiepxkaHue padoTsl T.
Tabnuub! 1 cxeMbl: «Meio3», MopraHa no CUEIIIEHHOMY
«I'eHeTHYEeCKHE KapThl PACTEHUH, )KUBOTHBIX | HACJIEIOBAHUIO T€HOB U MMPUYUHBI
Y YEJOBEKA», «B3auMOIENCTBUE AJUIEIBHBIX | HAPYIIEHUS CHETUICHUS MEXKIY
TEHOBY. reHaMu. 3aluchIiBaTh CXEMbI
O6opynoBanue: MUKpoIpenapaT CKpELIMBaHUS [IPHU CLIETUIECHHOM
«JIpozodunay (Hopma, myTaruu GopMbl HacCJIeJJOBaHUM, OOBSCHSITh TPUUUHBI
KPBUIBEB M OKPACKH TeJla), MUKPOCKOTI, PEKOMOMHAIIMY T€HOB, ONPENEISATh
Moaenb-anmnkanus «Ilepexpéct YHCJIO TPy CIETUICHHS T€HOB;
XPOMOCOM. penaTh reHeTUYECKUE 3a/1a4u Ha
JlabopaTopHbIe U MPAKTHYECKHE PaOOTHI: CLEIUICHHOE HACJIEA0BAHUE
JlabopatopHas pabota Ne 5. «3yuenne
PE3yJIbTaTOB MOHOTUOPUTHOTO U
JTUTHOPUIHOTO CKPEIIUBAHUS Y TPO30(HITBI
Ha FOTOBBIX MUKPOIIPENapaTax»

6.5 | I'eneruka nona. I'eneruka nomna. XpoMocoMHoOe onpenesieHne | PackpbiBaTh coiepaHue TEPMUHOB U

Hacnenosanue

I10J1a. AyTOCOMBI M ITOJIOBBIC XPOMOCOMBI.

MOHSATHI: XpPOMOCOMHBIN HA0OD,




IMPU3HAKOB, CLHCIINICHHBIX
C I10JIOM

['oMoraMeTHbI€ ¥ TETEPOTaMETHBIC
opranu3Mmbl. HaciienoBanve npu3HaKoB,
CLICIVICHHBIX C IOJIOM.

JlemoHCcTpanumu:

[Toptpetsr: I'. Mennens, T. Mopran, H.H.
Basuios.

Tabmunel 1 cxeMbl: «['eHeTHKa monay,
«3aKOHOMEPHOCTHU HACJIEOBAHNS,
CLEIUIEHHOTO C oJioM», «Kapruotumnsl
YeJIOBEKA 1 JKUBOTHBIX)

ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI,
rOMOTI'aMETHBIN I10J1, FETEPOraMEeTHBIN
I10JI, CUEIJIEHHOE C ITOJIOM
HACJIE0BAHKE IPU3HAKOB.
OOBACHATH HUTOJOTUYECKUE OCHOBBI
XPOMOCOMHOI'0 MEXaHU3Ma
OIIPENENICHU T10J1a y Pa3INYHBIX
OpPraHU3MOB.

CpaBHUBATh 3aKOHOMEPHOCTH
HACJICIOBAHNS IPU3HAKOB,
CLEIUICHHBIX U HE CUEIICHHBIX C
nonoM. Pemare reneTnyeckue 3anadn
Ha HACJIEJOBAHUE CLICIUICHHBIX C
I10JIOM IPU3HAKOB

6.6

N3MEeHYNBOCTE.
HenacnencrBennas
WU3MEHYHUBOCTH

N3menunBoCcTh. BUuabl ”3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HaclieACTBeHHas1. Poiib
Cpellbl B HEHACIIEICTBEHHON U3MEHYHUBOCTH.
XapakTepucTuka Moau(pUKaIMOHHON
W3MEHYMBOCTH. BapuannoHHbIi psag u
BapualMoHHas KpuBas. Hopma peakunun
npu3Haka. KoinmdyecTBeHHbIE 1 KAYECTBEHHBIC
MPU3HAKU U UX HOpMa peakuuu. CBOMCTBA
MOIU(UKAITUOHHON U3MEHUYHNBOCTH.
JlemoHcTpanuu:

Tabnuiel 1 cXeMbl: «BHIBI H3MEHYHBOCTH,
«MoaudukanmoHHast K3BMEHYUBOCTHY.
JlabopaTopHbIe U MPAKTHYECKHE PaOOTHI:
JlabopatopHas pabota Ne 6. «3yuenne
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MMOCTPOCHUE BAPUALIMOHHOTO Pslia U
BAPHUALIMOHHOU KPUBOW

PackpriBaTh conepikaHue TEPMUHOB U
MOHATUH: N3MEHYUBOCTD,
HacJIEACTBEHHAsI N3MEHYNBOCTD,
HEHACJIEACTBEHHAs U3MEHYUBOCTD,
MOAN(PUKAIIMOHHAS N3MEHYNBOCTD,
BapUAIMOHHBINA PsiJl, BApHAHTA,
BapuallMOHHAs KpWBasi, MPU3HAK,
HOpMa PEeaKINH, KOJUICCTBEHHBIC U
KaueCTBCHHBIC TTPU3HAKH.
KinaccudgunmpoBaTh BUbI
W3MEHYUBOCTH U BBISBIISTD
MXOHOJIOrHYecKre 0COOEHHOCTH.
IlepeuncnsaTs CBOKCTBA
MOIU(DHKAIIMOHHOW H3MEHUYUBOCTH 1
0OBSICHATH €€ 3HAaUECHUE TS
OpTaHU3MOB.




Paznuuath KOTUYECTBEHHBIE U
KaueCTBEHHbIC TPU3HAKH; CTPOUTH
BapUAIMOHHBIN PsiJl, BAPUALIMOHHYIO
KPHUBYIO, BBIYUCIISITH CPETHEE
3HAYCHHUE MTPU3HAKA

6.7

Haciencrsennas
U3MEHYUBOCTD

HacnencrBennas, uiv reHOTUIUYECKAs
n3MeHYNBOCTh. KoMOMHaTHBHAS
W3MEHYMBOCTh. MeHO03 U MOJOBOM MPOLIECC —
OCHOBa KOMOMHATUBHOW U3MEHUUBOCTH.
MyTaluoHHast ”3MEHYUBOCTb.
Knaccudukanus Mmytanuii: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE.

Yacrora v npu4uHbl MyTauui. MyTareHHble
(bakTophl. 3aKOH TOMOJIOTHYECKUX PSAIOB B
HacJieACTBeHHOM n3MenuynBoctu H. U.
BaBuiioBa. BHesiiepHast HaCeICTBEHHOCTD U
U3MEHYUBOCTb.

JlemoHCTpanuu:

[Toptpetsr: I'. ne ®pu3, H. N. BaBunos.
Tabnuiel 1 cxembl: « MyTallMOHHAs
U3MEHYUBOCTD.

O06opynoBaHKe: MUKPOCKOT, MUKpOIIpenapaT
«JIpozoduna» (Hopma, myTaruu GopMbl
KPBUIBEB U OKpACKa Tejia); KOMHATHBIC
pacTeHus C NECTPOM OKPACKOU JINCTHEB.
JlabopaTopHbIe U MPAKTHYECKUE PaOOTHI:
JlaGoparopHas padora Ne 7. «AHanu3
MyTamui y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpEnapaTax»

PackpeiBath conepkaHue TEPMUHOB U
MOHSATHI: HacIeICTBCHHAs
W3MEHYMBOCTH, KOMOMHATHBHAS
M3MEHYUBOCTh, MYTAIIMOHHAS
W3MEHYUBOCTh, MYTaHT, MyTalllH:
TE€HHBIE, XpPOMOCOMHBIE, TCHOMHBIC;
MOJIUTIOW NS, aHCYTLIIOU IS,
MYTareHsl.

XapakTepu30BaTh HACICACTBEHHYIO
M3MEHYHBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTUYECKUX PSIZIOB B
HacJiencTBeHHoi n3menunsoctu H. U.
BaBunoBa 1 0OBSICHATE €r0 3HAUYCHUE
JUUTSI OMOJIOTHH M CEJIEKIIHH.
Knaccudunmposats MyTanuu:
T€HHbIE, XPOMOCOMHBIE, TCHOMHBIE U
MPUBOJIUTH MPUMEPHI MyTaIlU.
OOBSACHIATH TPUIMHBI BOSHUKHOBEHUS
MyTaluu, posib (aKTOPOB-MYTareHoOB.
CpaBHUBATH BUJbI MyTaIU;
BBISIBJIATH IIPUYMHBI HACJICACTBEHHOM
M3MEHYUBOCTH, UICTOYHUKU MYTareHOB
B OKpYXarolieil cpene (KOCBEHHO).
XapakTepu3oBaTh BHESACPHYIO
HACJIEACTBEHHOCTh U N3MESHUYHNBOCTh




6.8

I'eneTuka yenoBeka

I'enetuka denoBeka. Kaprorun yenoBeka.
OCHOBHBIE METOJIbI TCHETUKHU YEJIOBEKA:
reHeaJOTHYEeCKUH, OJTM3HEIIOBBIN,
IIUTOTCHETUYSCKUM, OMOXUMHUYCCKUI,
MOJIEKYJISIpHO-TeHEeTUYeCKUil. COBpEMEHHOE
ONpeieJICHUE TeHOTUIIA: TTOJITHOTEHOMHOE
CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM
yucie ¢ nomoipio I11[P-ananmu3a.
HacnencrBennsie 3a001€BaHNs YSIOBEKA!
IeHHBIE 00JIe3HH, 00JIE3HU C HACIEICTBCHHOM
MPEaPaCOIOKEHHOCTbIO, XPOMOCOMHBIE
0osie3nn. CoMaTUYECKHE U TeHEPATUBHBIC
MyTanuu. CTBOJIOBBIC KIETKHU. [[pUHITUTIBI
3JI0POBOTO 00pa3a KU3HU, TUATHOCTHKH,
poUIAKTHKY U JICYCHUS TeHETHUYECKUX
OoJie3Hel. MeIMKO-TeHETHIECKOE
KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOM
TEHETUKH B MPEIOTBPAIICHUM U JICUCHUU
FeHETUUECKHUX 3a00JICBaHUM YCIOBEKA.
JlemoHCTpauuu:

Tabnuie! u cxemsl: «HacnenoBanue pesyc-
dakTopay, «I'eHeTHKa TPYII KPOBUY.
JlaGopatopHble U IPaKTUYECKUEe paboOTHI:
[Ipaktuueckas padota Ne 2. «CocraBieHnue u
aHaJIM3 POJOCIOBHBIX YEJIOBEKA

PackpriBaTh copepkaHue TEPMUHOB U
NOHSITUN: KApUOTHUII YEJIOBEKA,
LUTOTEHETUUECKUN METO/,
TeHEAJIOTUYECKUI METO,
POJIOCIIOBHBIE, OJIM3HELOBBIA METO/,
HACJIEICTBEHHbIE OO0JIE3HU:
(MOHOT'€HHBIE, C HACICACTBEHHOM
MPEAPACIIONOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-
Ir€HETUYECKOE KOHCYIbTUPOBAHHE.
[lepeunciaTb 0COOCHHOCTH U3YUEHUS
TE€HETUKHU YEJIOBEKA; IPUBOJINUTD
IPUMEpPHI HACJIEICTBEHHBIX O0JIe3HEH
YeJI0BEKa, XapaKTepU30BaTh METObI
UX NMpo(PUIAKTUKN; 0OOCHOBBIBATH
3HAYEHHUE MEJIUKO-TEHETUYECKOTO
KOHCYJIbTUPOBAHHS.

BbIsSBISTE 1 CpaBHUBATH MEXY
co0O0l JOMUHAHTHBIE U PELIECCUBHBIE
MPU3HAKHU YEJIOBEKA.

CocTaBisaTh U aHAIM3UPOBATh
POJIOCIIOBHBIE YeJIOBEKA

HToro yacos o teme

8

Tema 7. Cesiekiiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTUH

7.1

Cenekius Kak HayKa U
nporiecc

1

Cenekius Kak HayKa M IPOLECC.
3apoKIEHUE CEJIEKIIMU U IOMECTUKALIUSL.
Yuenue H. U. BaBuiosa o nenrpax
MHOT'000pa3usi U MPOUCXOKICHUS

PackpriBaTh conepkaHue TEpMUHOB U
TIOHSATUM: CENEKIHUs, COPT, MOPOJa,
IITaMM, IOMECTUKAIUS, WU
OJOMAIITHUBAHUE, ICHTPHI




KYJIbTYPHBIX pacTeHuu. LIeHTpsI
MIPOUCXOKICHHUS TOMAIIHUX KUBOTHBIX.
Copr, nopoza, mramm. JleMoHCTpanuu:
[Toptpetsr: H. 1. BaBuiios.

Tabnuubl 1 cxeMbl: kapTta «LleHTpsI
MHOT000PAa3Ms ¥ MPOUCXOKICHUS
KYJBTYPHBIX pacTeHHI», «I1opobl
JOMAIIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX
pacTeHu».

O6opynoBaHue: MYJISKH TUI0JI0B U
KOPHEIUIOJA0B AUKUX POPM U KyJIbTYPHBIX
COpPTOB PACTEHHMIL; repoapuii
«CenbCKOX035MCTBEHHBIE PACTEHUSD)

MHOT000PAa3Ms ¥ MPOUCXOKICHHSI
KYJBTYPHBIX PACTCHHUN U KHBOTHBIX,
ruOpUIU3aIIHs], NCKYCCTBEHHBIN
ot6op. Ha3wiBaTh 1 CpaBHUBATH
OCHOBHBIE ATarbl Pa3BUTHS CEIEKIINU.
N3narate yuenue H. U. BaBunosa o
IEHTPAX MPOUCXOKICHHSI
KYJIBTYPHBIX PaCTCHHI; pa3indaTh
IIEHTPHI Ha KapTe MHUPA, CBA3BIBATH UX
MECTOTIOJIOKECHHE C OYaraMu
BO3HUKHOBEHUS JAPEBHEUIITNX
[ABIJIA3AIAHN.

CpaBHUBATH COpPTa KYJIbTYPHBIX
pacTEeHHIA, TIOPOJIBI IOMAIITHUX
’KUBOTHBIX U UX JUKUX MPEIKOB.
OreHUBaTH POJIb CEJICKITNH B
oOecreueHnu POI0BOJIbCTBEHHON
0€30MacHOCTH YeJI0BEUeCTBA

7.2

MeToanl 1 TOCTHKEHUSI
CEJIEKIIMU PACTEHUN U
JKUBOTHBIX

CoBpeMeHHBIE METOIbI CENEKIIMU. MacCOBBIN
Y MHJUBUIYaJIbHBIA OTOOPHI B CEJICKIIUU
pacTeHU U )KUBOTHBIX.

Ouenka skcreprepa. bimzkopoacTBeHHOE
CKpeIllUBaHuEe — UHOpUAUHT. Yucras muHus.
CxpemrBaHue YUCTHIX JTUHUN. ['eTeposuc,
wim rubpuHas cuiia. HepoactBennoe
CKpenuBanue — ayropuauar. OtaanéHHas
rubpuan3anus u e€ ycnexu. VckyccTBeHHBIN
MyTareHe3 U MOJIy4YEHHUE TTOIUILIIOUIO0B.
JlocTHKEeHUS CENEKIIMU PACTEHUN, ) KUBOTHBIX
Y MUKPOOPTraHU3MOB.

JlemoHCcTpanumu:

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSITUI: UCKYCCTBEHHBIN 0TOOD,
MacCOBBI 0TOOp, UHANBUIYATbHBIN
0oTOOp, IKCTEPHED,
OJIM3KOPOJACTBEHHOE CKPEIIMBaHMUE,
quCTast JTUHUS, TETEPO3HC,
HEPOACTBEHHOE CKPEIMBaHNUE,
VCKYCCTBEHHBIA MYyTarcHes,
noymruonapl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOTO 0TOOpa (MaccoBOTO H
WHIUBUTyaJIbHOTO), BUIBI
rubpuau3anuu (OJIM3KOPOICTBEHHON
Y OTJQJICHHOM), CIIOCOOBI MOJyYECHUS




[Toptpetsr: Y. B. Muuypun, I'. .
Kapneuenko, M. ®@. MIBaHOB.
Tabnuup! u cxeMbl: «OTnaneHHas

rubpuan3anusy, «Padboter akagemuka M. .

HBanosay, «llomummonausy.
O6opynoBaHue: MYJISKH TUIOZIOB H
KOPHEIUIO0B AUKUX (OPM U KYJIbTYPHBIX
COPTOB PACTCHUM.

JlaGopatopHbIe U TPaKTUYECKUE PaObOTHI:
Oxckypeust «OCHOBHBIE METObI U
JTOCTHKECHUS CEJIEKIIMU PACTCHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO (hepMy, COPTOUCIIBITATEeIIbHBIN
y4aCTOK WJIM TEINIMYHOE XO35IMCTBO)

MOJUIUIONI0B. [IpuBOIUTE TPUMEPHI
JTOCTUKECHUHN CEJIEKIIUU PACTEHUMN U
JKUBOTHBIX

7.3

buorexHonorus kak
oTpacjib IIPOU3BOACTBA

buorexHonorus kak oTpaciib IIPOU3BOACTBA.

I'enHas uHxeHepus. JTarnbl CO3/TaHUS
pexkomoObuHanTHOM JIHK 1 TpaHCTeHHBIX
opranu3moB. Knerounasa nHxeHnepus.
Knerounsie kynpTypbl. MUKPOKIOHAIBHOE
pa3MHOkeHue pacteHuid. Knonuposanue
BBICOKOTTPOAYKTHUBHBIX
CEJbCKOXO3SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTUYECKHUE U ITUIECKUE MPOOIIEMBI.
I'MO — rereTudecku MOIUPUITUPOBAHHBIC
OPTaHU3MBI.

JleMoHCTpauuu:

Tabnuub! u cxembl: «OOBEKTHI
ouotexHosorum», «KiaeTounsie KyabTyphl U
KJIOHUpOBaHue», «Koncrpynposanue u
MEPEHOC TEHOB, XPOMOCOM»

PackpeiBaTh conepxkaHue TEPMUHOB U
MOHSTUN: OMOTEXHOJIOTHS, KIETOUHAs
WH)KEHEpUsl, TCHHAs] UHKEHEPUs,
KJIOHUPOBAHKE, TPAHCTC€HHbIE
opranu3msbl, ' MO (renetuuecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI).
Xapaktepu3oBaTh OMOTEXHOJIOTHIO
KaK OTpacib NPOU3BOJICTBA, OCHOBHBIE
JOCTUXKEHUSI OMOTEXHOJIOTUU B
00J1acTH MPOMBIIIIICHHOCTH,
CEJIbCKOTO XO35I1ICTBA U MEAULIVHBI.
[Tepeuncnsath U XxapakTepu30BaTh
OCHOBHBIE METO/IbI U IOCTUKEHUS
OMOUHKEHEPUH.

OO6Cy)IaTh IKOJIOTHIECKUE U
ATUYECKUE aCIEKThl HEKOTOPBIX
MCCJIEIOBaHMM B 00J1aCTH




OMOTEXHOJIOTUH (KIIOHUPOBAHMS,
HCKYCCTBEHHOTO OTIOJIOTBOPEHHUS,
HAIPaBICHHOTO U3MCHEHUS TeHOMa U
CO3/IaHUS TPAHCTEHHBIX OPTaHU3MOB)

HTtoro 4acoB mo teme 33

PesepBHOE Bpemst 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

TEMATHYECKOE IINTAHUPOBAHME 11 KJTACC

Tema 1. DBoJIOIIMOHHAA OMOJIOTHSA

1.1 | DBomronus U METOILI €€
M3YUYCHHUS

[Ipennockuiku BO3SHUKHOBEHUS
3BOJIFOIIMOHHOMN TEOPUU. DBOIIOLIMOHHAS
Teopus U €€ MecTo B Ouosoruu. Biusinue
ABOJIIOIIMOHHOM TEOPUU HA PA3BUTHE
OMOJIOTUU U JPYTUX HaYK.

CBuaeTensCcTBa 3BOIOLUU.
[TanmeoHTONOTMYECKHE: TTOCIEA0BATEIBHOCTh
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTUYECKOM
JICTOIIHUCH, TIEPEXOHBIE POPMBI.
buoreorpaduueckue: cXoACTBO U pa3auine
dayH u Qyiop MaTEpUKOB ¥ OCTPOBOB.
OMOpHOJIOTHUECKHE: CXOACTBA U Pa3Inyus
SMOPHOHOB Pa3HbBIX BUJIOB MO3BOHOYHBIX.
CpaBHUTEIBLHO-aHATOMUYECKHE:
TOMOJIOTUYHBIC, AHATIOTUYHBIE,
pyAMMEHTapHbIE OpTraHbl, aTABU3MBI.
MonekyaspHO-OMOXUMHUECKHE: CXOIACTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX

PackppiBaTh copepkaHue TEPMUHOB H
TTOHSATHI: YBOJIFOITHS, TIEPEXO0THBIE
(bopMBI, GUITOTEHETUIECKUE PSIBI,
BH/JIBI-DHJICMHUKH, BUBI-PEITUKTHI,
3aKOH 3apO/IBIIICBOTO CXO/ICTBA,
OMOreHEeTUYECKHUI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTHYHBIE
OpraHbl, pyIUMEHTapHBIC OPTaHbl,
aTaBHU3MBbI.

[TepeuncnsaTh OCHOBHBIC TAITbI
Pa3BUTHS SBOJIFOIMOHHON TCOPHH.
XapakTepu30BaTh CBUICTEIIHCTBA
9BOJIIOIMAH: T1aJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHYCCKHE, CPABHUTEITHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXHMMHYECKHE.




MeTa00INYECKUX IMyTEeH Y BCEX KUBBIX
OpPTraHU3MOB.

JlemoHCcTpanuumu:

[Toptpetsl: K. JIunneit, X. b. Jlamapk, Y.
HapsuH, B. O. KoBanesckuii, K. M. bap, 3.
I'ekkens, ©. Mrosep.

Tabmunp! 1 cxeMbl: «Pa3Butne
OpraHUYeCcKOTO MUpa Ha 3eMJiey», pelibepHbIC
Ta0IUIBI «3apOIBIIIN TO3BOHOYHBIX
KUBOTHBIX», K APXEONTEPUKCH.
O6opynoBanue: onoreorpadguyeckas kKapra
MHUpPa; KOJUIEKIUsA «DPOpMBI COXPaHHOCTH
HCKOIIA€MbIX JKMBOTHBIX U PACTCHUIY;
BJIAKHBIC TIpenapatsl «Pa3Butue
HAaCEKOMOT0», «Pa3BUTHE JATYIIIKNY

[IpuBOAUTH MPUMEPHI IEPEXOTHBIX
(GbopM OpraHu3MoB,
(UITOTeHETUYECKUX PSIJIOB.
[TpuBoAUTH (GOPMYITHPOBKH 3aKOHOB
OMOreHETUYECKOTO U 3aPO/IbIIIEBOTO
CXOJICTBa

1.2

Uctopus passurus
npeACTaBICHUN 00
3BOJIIOLIAN

OBonmononHas teopus Y. J[apuHa.
[Ipennockuiku BO3SHUKHOBEHUS JapBUHU3MA.
JIBIOKYIIIME CUJTBI DBOJIFOIIMU BUIOB 1O
HapBuHy (M30BITOYHOE Pa3MHOKEHUE MIPU
OrPaHUYEHHOCTU PECYPCOB, HEOTPEAEIEHHAS
U3MEHYUBOCTb, 00ph0a 3a CyIIECTBOBAHMUE,
€CTECTBEHHBIN 0TOOD).

Cunretrnueckas teopus 3Bomonuu CTI) u
€€ OCHOBHBIE IT0JI0KEHHUS.

JleMoHCTpauuu:

[Toptpetsr: K. JIunnen, X. b. Jlamapk, Y.
JlapBuH.

Tabmuubr u cxemsr: «llomymsiiuny, «Kapra-
cxeMa Mapuipyra myremectBust Y.
HapBunay, «®opmbl 60pHObI 32
CYIIIECTBOBaHMEY, «EcTeCTBEHHBIN OTOOPY,

OMHApHOW HOMEHKJIATYPHI.
XapakTepu3oBaTh COACPKAHUE U
3HAYEHUE HBOITIOLMOHHON KOHIEIIIUN
K. b. Jlamapxka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COLMAJIbHO- YKOHOMUYECKUE
MIPEANOCHUIKH BOSHUKHOBEHUS
ABOJIFOLIMOHHOM Teopuu Y. /[apBuHa.
PackpsiBaTh conepxanue
3BOJIFOIUOHHON Teopun Y. /[apBuHa;
CpPaBHMBATbH HEOIPEIAECIEHHYIO U
OIPEAECIEHHYIO U3MEHUYUBOCTb,
€CTECTBEHHBIN U UCKYCCTBEHHBIN
ot60p, hopmbl OOPHOBI 3a
CYyILLIECTBOBAHHE.




«MHoroo0pasue cOpToB pacTEHUID,
«MHoroo6paszue nopo1 ’KUBOTHBIX)»

OnuceIBaTh MOJIOKEHUS
CUHTETUYECKOHN TEOPUU IBOITIOIUN
(CTD) u 00BACHATH €€ 3HaUCHHE IS
ounonoruu

1.3 | Buna: xputepuu u Mukpossosronus. [lomynsanuns kak enuauna | PackpeiBats conepkaHne TEPMUHOB U
cTpyktypa. [lonynsuus BUJIa U HBOJIIOLINH. MOHSITHI: MUKPO3BOJIIOIUS, BUJI,
KaK KaK 3JIEMEHTapHas JleMOHCTpanuu: KpUTEpUHU BUJA, apeall, MOMyJIsALus,
eIMHUIIA BUAA Tabmurs! u cxemsr: «[lomymsiumy, reHo(oH/1, MyTaluu, KOMOUHAITUU
«MyTanmoHHas ”3MEHYHBOCTH. T'€HOB.
O6opynoBaHue: MUKPOCKOI, MUKpoOIipenapar | XapakTepr30BaTh BUJl KAK OCHOBHYIO
«po3odpuna» (HopMa, MyTaru GopMbI CUCTEMATHUYECKYIO €INHULLY U
KPBLIBEB U OKPACKHU TEJA), MOJEIb- LEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.
anmunkanus «llepekpéct xpomocom. Boinensats kputepun Buia
JlabopaTopHbIe U MPAKTHYECKUE PaOOTHI: (Mopdonoruyeckuid,
Jlabopatopnas pabota Ne 1. «CpaBHeHuUE (bU3MOTOTUYECKUM, OMOXUMHUYECKU,
BUJIOB 110 MOP(OJIOTUIECKOMY KPUTEPHUIO TeHETUYECKUH, SKOJIOTMUYECKHH,
reorpadu4ecKuii) 1 IPUMEHSTh
KPUTEPUU JJI OTIMCAHUS KOHKPETHBIX
BUIOB.
XapakTepu30BaTh MOMYJISIIIHIO KaK
CTPYKTYPHYIO €IMHUILY BHJIa U
ABOJTIOIUH.
OnuceIBaTh MOMYJISIIHIO IO OCHOBHBIM
MOKa3aTelIsIM: COCTaB, CTPYKTypa
1.4 | JIBwKymiue CUibl JIBrkymue cuibl ((hakTOphI) SBOTIOIAN PackpsiBaTh cosiepkaHue TEPMUHOB U

(371eMeHTapHbIe
(bakTOpHI) HBOTIOITUN

BHJIOB B IpHUpoJie. MyTallmOHHBIA NPOLIECC U
KOMOHMHATUBHAs U3MEHUYUBOCTD.
[TonynsamroHHbBIE BOJHBI U Ipeiid) TSHOB.
N3omsmuyst 1 Murpanmsi.

JlemoHcTpanuu:

MOHSTHIA: KOMOMHATUBHAS
U3MEHYUBOCTb, MYTallUH,
MYyTalMOHHBIN ITPOLECC,
MOMYJISILIUOHHBIE BOJHBI, Ipeid
I'€HOB, U30JISALIMsI, MUTPALIUU.




TabnuIel U CXeMBbI: «JIBHXKYIIHE CUITBI
SBOJIIOIUNY

XapakTepru30BaTh AIEMEHTAPHbIE
(akTOpbI 3BOJIIOLUU: MYTAallMOHHBIN
pouecc, KOMOMHATUBHAs
U3MEHYUBOCTb, OMYJISILIMOHHBIE
BOJIHBI, Jpeli() F€HOB, U30JIALINA,
MUTPALIHSL.

YcranaBauBaTh NPUYIUHHO-
CJIEICTBEHHBIE CBSI3U MEXKIY
MEXaHU3MOM U PE3yJIbTaTOM ACHCTBUS
IBUKYIIUX CUIT (3JIEMEHTapHBIX
(hakTOpPOB) FBOJIOIHU

1.5

EctecTBenHbIit 0TOOD U
ero bopmbl

EctecTBeHHbIl 0TOOpP — HATTPABJISIOLTUI
daktop 3BostonK. POPMBI €CTECTBEHHOTO
otbopa. JleMoHCTpaIuu:

Tabnuub! u cxembl: «EcTecTBEHHBIN 0TOOPY,
«bopn0a 3a cymiecTBOBaHUE

PackpbiBath copepkaHue TEPMUHOB U
MIOHSATHUI: €CTECTBEHHBIN 0TOOD,
O0opb0a 3a CyIIeCTBOBAHUE
OnuceIBaTh MEXaHU3M JIEHCTBUS
€CTECTBEHHOTO 0TOOpA.
Xapaktepu3oBaTh (OPMbI
€CTECTBEHHOTO 0TOOpa (IBUKYILIUNA,
CTAOMJIM3UPYIOIIUHI, TU3PYIITUBHBIN )
Y CPaBHHMBATh UX MEXKY COOOM.
XapakrepusoBaTh 00pbOYy 3a
CYILLIECTBOBAHKE U CPABHUBAThH €€
BHJIBI (MEKBHIOBAsI, BHYTPUBHIOBAS,
060pbrOa c HeOJAroNPUATHBIMU

1.6

Pesynprars! 3Bomtonuu:

MIPUCTIOCOOJICHHOCTh
OpraHU3MOB U
BU1000pa30BaHUe

[Tpucnoco61eHHOCTh OPTaHU3MOB KaK
pe3ynbTat sBostonun. [Ipumepst
IPUCTIOCOOJICHUN Y OPTaHU3MOB.
Apomopdo3bl 1 uanoaganTanuu. Bug u
BU000pa3zoBanue. Kpurepuu Buma.
OcHoBHBIE (OPMBI BUI000PA30BaAHUS:
reorpaduyecKoe, SKOJOTHIECKOE.

PackppiBath copepkanue TEPMUHOB H
MOHSTUI: TIPUCTIOCOOJICHHOCTD,
MTOKPOBUTEIHCTBEHHAS U
MpeoCcTeperaroIas OKpacka,
MacCKHpOBKa, BUI000pa3oBaHUE.




JlemoHCcTpanuu:

Tabnuup! u cxemsl: «IIpucnocodbiIeHHOCTh
opranusMoBy, «['eorpaduyeckoe
BUI000pa30BaHUEe», « IKOJIOTHIECKOE
BUI000pa3zoBanue». O00pyaI0BaHuUE:
koJuekius «IIpuMepsl 3aUTHBIX
MIPUCTIOCOOJICHHUH Y YKUBOTHBIX), KOJIJICKITHS
HAaCEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKHU;
Ha0Oop MJIOJIOB U CEMSIH.

JIabopaTopHbI€ U MPAKTHYECKUE PaOOTHI:
Jlaboparopnas padota Ne 2. «Onucanue
MPUCIIOCOOJICHHOCTH OpraHu3Ma U €€
OTHOCHUTEIBHOTO XapaKTepar»

OnuceIBaTh MEXaHU3M
BO3HUKHOBEHUS MTPUCTIOCOOJICHUM Y
OpraHU3MOB.

BbIBIATH 110 U300pa’KeHUSIM, Ha
KUBBIX U (DUKCUPOBAHHBIX
npernapaTax mpuMepsbl
MPUCIIOCOOJIEHHOCTU PACTEHUI U
’KUBOTHBIX K YCIIOBUSIM CPEJIbI
o0uTaHus, JOKA3bIBATh
OTHOCHUTENBHYIO IIeJIECO00Pa3HOCTh
MPUCTIOCOOJICHH.
XapaxkTepuszoBaTh CIIOCOOBI U
MEXaHU3Mbl BUJ000pa30BaHUs;
OIHCHIBaTh U CPAaBHUBATh OCHOBHBIE
(OpPMBI 3KOJIOTMUECKOT0 U
reorpaduyeckoro BU1000pa3oBaHMsI

1.7

Hanpagnenus u nytu
MAaKpO3BOJIIOLIAN

MaxkposBoJronus.

®opmbI FBOJIOIUY: (prieTHYECKas,
JMBEPreHTHAs, KOHBEPIEeHTHAsI,
napasuiesibHasi. HeoOpaTuMoCTh ABOTIOLNH.
[TpoucxoxieHre OT HeCTIeIUaTu3UPOBAHHBIX
MPEIKOB.

[Iporpeccupytomias crienuaan3anms.
AnanTvuBHasg paavanusl.

JleMoHCTpauuu:

[Toptpetsi: A. H. CeBepiios.

Tabmuibr 1 cxeMbl: «ApoMop(o3bD»,
«Mnunoananrarumny, «O0IIas 1ereHeparus.
O6opynoBanue: Mojienb « OCHOBHbBIE
HaIPaBJICHUS YBOIOIUNY; O0BEMHAS MOIEITH
«CTpoeHue roJIoBHOTO MO3ra NO3BOHOYHBIX)

PackpbiBath copepkanne TEPMUHOB U
MTOHATHI: MAaKpOIBOJIIOLINS,
¢dunorenes, OMOIOTUUECKUM TIporpece
u perpecc, apomopdos,
UANOAJanTalus, oomast [ereHeparus,
aJanTHUBHAS PaHAIIHS.
XapakTepru3oBaTh (OPMBI IBOJTFOIIHH.
BoisBisats apomopdo3bl u
UIMO0AIANITAllUN Y PACTCHUN U
KUBOTHBIX.

CpaBHUBATH OMOJIOTHYECKUM
nporpecc 1 OMOJIOTHYECKUi perpecc,
apomop(}o3, Ao anTaIUo U
oO0IITyF0 IeTeHepaIuIo.




BbIABIATH B3aUMOCBSI3U MEXKITY
MyTSIMU U HAIIPABJICHUSIMU 3BOJIIOIIUU
y pacTeHUM U KUBOTHBIX

Htoro yacos 1o teme

9

Tema 2. BO3HUKHOBEHHE W Pa3BUTHE KU3HH HA 3eMIle

2.1 | Uctopus xu3HH Ha 2 JloHay4yHbIE MPEICTABICHUS O 3aPOKICHUU PackpsiBaTh cojiep:kaHuE TEPMUHOB U
3emiie U METObI €€ *u3HA. Hay4dHble TUTIOTE3hI BOSHUKHOBEHUS | TIOHSTHI: KpeallmoHu3M, aOHOTeHe3,
n3y4deHus. [ 'unoressl KU3HU Ha 3emJie: aOMOTEeHE3 U MAHCIEPMUsL. | BUTAJIU3M, MaHCIIEPMHUs, OUOII0A3,
MIPOUCXOXKICHUS KUZHU Xumudeckas 3BONIONUsI. AOMOTEHHBIN KOallepBaThl, MPOOUOHTHI,

Ha 3emJie CHUHTE3 OPraHUYECKUX BELIECTB U3 CUMOMOTEHE3.

HEOPTraHUYECKUX. DKCIEPUMEHTAIBHOE XapakTepu30BaTh METOAbI U3YUCHUS
IIOATBEPKIACHUE XUMUYECKON DBOJIIOLUH. HUCTOPUYECKOTO MPONLIOT0 3€MIIH.
HavanbHbie 3Tamnbs OMOI0rH4ecKoi IlepeuncisaiTb OCHOBHBIE ATaIlbI
sBoJironiuu. I'unoreza PHK- mupa. XUMHYECKOHN 1 OMOJIOTHUECKON
dopMupoBaHUE MEMOPAHHBIX CTPYKTYP U 3BOJIFOLIUH.
BO3HUKHOBEHHWE MPOTOKJIETKU. [IepBbie N3narate cosepkaHue rurnoTes u
KJIETKH U UX 3Bodtonusa. DopMupoBaHue TEOpU BOSHUKHOBEHUS KU3HU Ha
OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB. 3emie (KpealruoHu3Ma,
JlemoHCTpauuu: CaMOMPOU3BOJIBHOTO 3aPOKACHUS
[TopTpeTsr: (CIOHTAaHHOT0), TAaHCIIEPMHUH,
®. Penwu, JI. ITactep, C. Mumnep, A. . runore3sl PHK-Mupa).
Omnapum, I'. IOpu. OnuceiBaTh 3KciepuMeHTHI C.
Tabnuibl 1 cxembl: «BO3HUKHOBEHUE Musnepa u I'. FOpu no nonydenuto
CoiHEeUHOM CHUCTEMEDY, «Pa3BuTHE OpPraHUYECKHUX BEIIECTB U3
OPraHuYeCcKOro Mupa», «Pacturenbnas HEOPTaHWYECKUX MyTEM aOMOTEHHOTO
KJIeTKa», « KUBOTHAs KJIETKay, CHUHTE3a
«ITpokaproTnueckas KieTka»

2.2 | OCHOBHBIE dTarbl 2 Pa3BuTne xu3Hu Ha 3emiie 1o 3pam U PackpbiBaTh cojiep:kaHUE TEPMUHOB U

3BOJIFOITUH
OpraHU4€CKOro Mmupa Ha

nepuojam. Karapxeit. Apxeiickas u
npoTrepo3orckas 3pel. [Taneo3oickas spa u
e€ nepuo/ibl: KEMOPUNUCKUH, OPJIOBUKCKHIA,

TIOHSATUM: DOH, 3pa, TIEPUOI,
apoMop(}o3bl, UIMOATANITALINH.




3CMJ'IC, Pa3BUTHC ) XU3HU
I10 2paM U IICpuoagamM

CIJIYPUMCKHU, TEBOHCKU,
KaMEHHOYTOJIbHBIH, TIEPMCKHUM.
Me3zo30KcKkas 3pa v €€ NEPUOIbl: TPUACOBBIH,
FOPCKUI, MEJIOBOM.

Kaiino3olickas spa u €€ nepuosl:
M1ajJe€Or€HOBBIN, HEOT€HOBBIN,
AHTPOIIOTECHOBBIM.

XapakTepUCTUKA KIMMATA U T€OJOTUIECKUAX
nporeccoB. OCHOBHBIE ATAIbI IBOIIOUN
PACTUTENIBLHOTO U KUBOTHOTO MUDA.
ApomMopd03bl y paCTeHUI U )KUBOTHBIX.
[TosiBneHue, pacuBET U BBIMUPAHUE TPYIII
YKHUBBIX OPTraHU3MOB.

JlemoHCTpanuu:

Tabmuime! 1 cxembl: «Pa3Butue
OPTraHUYECKOTO MUPA», FEOXPOHOJIOTHUECKAS
Tabuia; KoJmekus «PopMbl COXPaHHOCTH
VICKOIIA€MBbIX JKMBOTHBIX U PACTCHUI.
JlaGopatopHbIe U TPaKTUUECKUE PabOTHI:
[Ipaktuueckas padota Ne 1. «3yuenue
MCKOIIA€MbIX OCTaTKOB PaCTCHUM U
YKUBOTHBIX B KOJUICKIIHSIX).

DKCKypCHs « IBOJIIOLUASI OPTAHUYECKOTO
MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHbBIN
WM KpaeBeAUYEeCKU My3eil)

3HaTh MOCIEA0BATEILHOCTD S0HOB:
KaTapxeu, apxeu, mpoTepo30u,
(haHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO301CKasl,
ME3030MCKasl, KaiHO30MCKasl;
MEPUOJIOB: KEMOPHUICKHIA,
OpPXOBUKCKHUH, CUITYPUUCKHUU,
JNEBOHCKUM, KAMEHHOYTOJIbHBIN,
IIEPMCKUI, TPUACOBBIN, IOPCKUH,
MEJIOBOM, MaJICOrCHOBLIM U
HEOT'€HOBBIN, aHTPOIIOTEHOBBIN.
XapaxkTepu3oBaTh OCHOBHBIE COOBITHUS
B Pa3BUTUU OPraHUYECKOT0 MHUpPA I10
JpaM U IIepuoaaM reoIorH4ecKon
HCTOPHUM; ITAIbl PA3BUTUSA
PACTUTENILHOTO U JKUBOTHOTO MHUpA.
Boinenuts rmaBHbie apoMop(o3b
PacTEeHUN U )KUBOTHBIX.

CpaBHuBaTh MeX1y cOO0M
IIPEACTABUTENEN CUCTEMATHUECKUX
TPYNI OPraHU3MOB, BBISIBIIATH YEPTHI
YCIIOXKHEHUS U TPUCTIOCOOIEHHOCTH K
YCJIOBUSIM JKU3HU

2.3

CoBpeMeHHas cucrema
OpPraHUYECKOTO MHUpa

CucreMa OpraHM4eCcKOro MUpa Kak
oTpakeHue BoOUUA. OCHOBHBIE
CUCTEMAaTUYECKHE TPYHIbI OPraHU3MOB.
JlemoHCTpauuu:

Tabmuibr 1 cxembl: «CoBpeMeHHasi CUCTEMA
OpPraHU4eCKOro MUPA»

PackpbiBaTh cojiepKaHHuE TEPMUHOB U
MOHSATHN: CUCTEMAaTHKa,
MCKYCCTBEHHAs! U €CTECTBEHHAs
kinaccudukanus, OuHapHas
HOMEHKJIaTypa, MPUHIINI
MEePAPXUYHOCTH.




XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOT0 MHUpa

2.4 | DBodIOIMA YEIOBEKa DBOJIIOLMA YeTIOBEKa. AHTPOMOJIOTHS KaK PackpriBath conep:kaHue TEPMUHOB U
(anTpOmnoOreHe3) Hayka. PazBuTue npeacraBiieHuil o MTOHSATHI: aHTPOIIOJIOTHS,
MPOUCXOXKJICHUM YeI0BeKa. MeTo bl AHTPOIIOTEHE3, YETOBEK PA3yMHBIN
M3y4deHus anTponoreHesa. CxoacTBa u (Homo sapiens), mpsMOXOkKIEHUE,
pa3Inuus 4YeJIOBEKA U KUBOTHBIX. BTOpAsi CUTHAJIbHAS CUCTEMA.
CucremaTruecKoe MoJ0KEHHUE YEIOBEKA. [TepeuncnsaTh 3a/1a4n AHTPOTIOJIOTHH,
JleMoHCTpanuu: ATallbl CTAHOBJICHUS Y Pa3BUTHS
[Toptpersr: Y. [lapBuH. MPEJICTABICHUIN O MPOUCXOKICHUN
Tabnuiel u cxembl: «CpaBHEHHE YeJIOBEKa.
AHAaTOMHUYECKUX YEepT CTPOEHUS yejoBeKka U | M3marath OCHOBHBIE MOJIOAKEHUS
YEJII0BEKOOOPA3HBIX 00€3bsIH. teopuu Y. [lapBuHa, KPUTUUECKH
O6opynoBaHue: CICNKU WA U300pasKeHUsI OIICHUBATh HEHAYUYHYIO HH(OPMAIIHIO
KaMEHHBIX OpPY/IUii EPBOOBITHOTO YEJIOBEKA: | O MPOUCXOXKICHUH YEIOBEKA.
KaMHH-YOTIEPHI, pyOmIia, ckpedia 3HATh CUCTEMATUYECKOE MOJI0KEHUE
Busia Homo sapiens, mepeducists ero
MOp(0I0Tr0-aHATOMUYECKUE TTPU3HAKU
pa3HOro ypoBHsI (THI, KJIacc, OTPSI U
7p.).
VYcraHaBauBaTh YEPTHI CXOJCTBA U
pa3JIMuuii YeI0BeKa U )KUBOTHBIX.
OOBSACHSTH U OLICHUBATH 3HAUYCHUE
Hay4YHBIX 3HAHUU O TPOUCXOKIECHUU
YeJI0BeKa /71 IOHUMAaHUSI MecTa U
pOJIM YeJIOBEKa B IPUPOJIC
2.5 | JIBmxy1ue cuiibl JIBvokymue cuibl ((hakTophl) aHTpororeHe3a. | PackpbeiBath copepxaHne TEPMUHOB U

(dakTopsr)
aHTPOIIOTEeHE3a

HacnenctBennas ©3MEHYMBOCTD U
€CTeCTBEHHBIN 0TO0p. OOIIeCTBEHHBIN 00pa3
’KU3HU, H3TOTOBIICHUE OPYIUi Tpy/a,
MBIIIUICHHE, PEYb.

MOHATHH: (haKTOPBI AaHTPOTIOTEHE3A,
TPYNIIOBOE COTPYIHUYECTBO, PEYb,
OpyIuiHas AeSITENTbHOCTD,
OJIUMOP(PU3M.




JlemoHCcTpanuu:

Tabmuiel 1 cxembl: «CpaBHEHHE
AHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKa U
YeJI0BEKOOOpa3HbIX 00e3bsH», « OCHOBHBIC
MECTa MaJCOHTOJIOTHUECKUX HaX0JI0K
MPEIKOB COBPEMEHHOTO YEIIOBEKA.
Oo6opynoBanue: Mmyisixku «IIpoucxoxacHue
yesjoBeKa (MaJICOHTOJIOTUYECKUE HAXOIKH )»

XapakTepru30BaTh ABUKYIIHE CHUITBI
(dakTOphl) aHTpOIIOTEHE3a!
OHMOJIOTHYECKHEe U COLMaIbHBIC,
CpaBHHMBATh UX MEXKIY CO00i

2.6 | OcHOBHBIC CTATUU OCHOBHBIE CTaIMM U BETBU IBOJIIOIUU PackpwiBath conepkaHue TEPMUHOB U
ABOJIIOIIMH Y€JIOBEKA yeJIoBeKa: aBcTpajgonuTeku, YemnoBek MOHATUM: aBCTPATIONUTEK, YETTOBEK

yMelbid, YenoBek mpsAMoXoadiiuil, YeloBeK | yMeIbli, YETOBEK NMPAMOXOISIIUH,
HEaHJIepTaJbCKui, YemoBEK pa3yMHbIN HeaHJiepTajel, KpOMaHbOHEII,
COBPEMEHHOT0 THNa. HaxoJKy HCKOMAaeMbIX | HEOJMTUYECKAsl PEBOIIOLINS,
OCTAHKOB, BPEMsI CYIIIECTBOBAaHMUSI, 00JIaCTh MEepBOOBITHOE UCKYCCTBO.
pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, | XapaKTepu30BaTh U CPAaBHUBATH
o0pa3 KU3HH, OPYIUs. MEXIy COO0W OCHOBHBIC CTAIUU
JleMoHcTpauuu: ABOJIIOLINM YEJIOBEKA!
Ta6nuiel u cxembl: « OCHOBHBIE MECTa XPOHOJIOTUYECKUAN BO3PACT, apea
MaJCOHTOJIOTMYECKUX HAaXOJA0K MPEAKOB pacrpocTpaHeHusi, 00bEM TOJIOBHOTO
COBPEMEHHOT0 YEI0BEKay, «JpeBHeime MO3Ta, 00pa3 KU3HU U OPYAUS TPyia
monny», «JpesHue moany», «llepsoie
COBPEMEHHBIC JIFOJIN.
O6opynoBanue: Myisbku «IIpoucxoxaeHue
YyesoBekay (0I0CThI aBCTPAIONUTEKA,
NUTEKAHTpOIa, HEaHAePTalbIIa,
KPOMaHBLOHIIA); CICMKH W U300paKeHUS
KaMEHHBIX OPYIUiA IEPBOOBITHOTO YEJIOBEKA!
KaMHH-YOMINEPHI, pyOmia, ckpedia

2.7 | YenoBeueckue pachl v YenoBeueckue packl. OCHOBHBIE OOJIBINIHE PackpbiBath conepkaHue TEPMUHOB U

PUPOJIHBIE AN TalluK
YyeJI0BeKa

pachl: eBporeonaHas (eBpa3uiickasi), Herpo-
aBcTpanionHas (3KBaTOpHAJIbHAS),

MOHSTHH: packl, pacorcues, couuali-
JapBUHU3M, paCu3M, MCTHUCAIIH.




MOHI'OJIOMJHAasA (aSI/IaTCKO-aMepI/IKaHCKaH).

UYepThl NpUCTOCOOIEHHOCTH MPE/ICTABUTEIEH

YEJIOBEUECKUX PAC K YCIOBUIM
cymiecTBoBaHus. EMMHCTBO YETOBEUECKUX
pac. Kputuka coupaibsHOro JapBUHU3MA U
pacusma.

JlemoHCTpanuu:

Tabnuiel u cxembl: «YenoBeueckue pach»

XapakTepu30BaTh U CPABHUBATH
MIPEJCTABUTENIECHN YEIOBEUECKUX Pac,
PacKpbIBaTh NPUYUHBI 1 MEXAHU3MBI
pacoreHesa, epevrcisaTh 1
MIPUBOJUTH MPUMEPHI
MIPUCIIOCOOJICHHOCTH Y€JIOBEKa K
YCJOBUSIM CPE€JIbl, TPUMEPHI
MPUCIIOCOOUTENBHOTO 3HAUEHUS
PacoOBBIX NPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, HAy4YHYIO HECOCTOSATEIbHOCTh
PAacoOBBIX TEOPHU, UAECH COLUATBHOTO
JApBUHHU3MA U pacu3Ma

HToro yacos o teme

9

Tema 3. Opranu3mbl M OKpPY:Kal0LIas cpeaa

3.1 | Dxonorus Kak Hayka 1 DKOJOorus Kak HayKa. 3a/1a4d U pa3/ielibl PackpriBath conep:kaHue TEPMUHOB U
JKOJIOTUH. ITOHSATHI: DKOJIOTHS, ITOJIEBBIE
MeToabl PKOJOTMYECKUX UCCIISIOBAHUM. HaOJI0/ICHU S, DKCTIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHHE MOHHUTOPHUHT OKPYKaIOUIEN CPEBL,
COBPEMEHHOTI0 YeJIOBeKa. JleMoHcTpanuu: MOJEIUPOBAHUE, IKOJIOTHUECKOE
[Toptpetsi: A. I'ymGonsar, K. @. Pynbe, . MHPOBO33PEHNE.
I'ekkensb. [TepeuncnsaTh 3aga4m SKOJIOTHH, €€
Tabnuub! u cxembl: kapta «IIpupoiHbIE 30HBI | pa3AeIibl U CBSI3H C IPYTUMHU HAYKAMU.
3emuam» XapakTepu3oBaTh METOIbI

AKOJIOTUYECKUX HCCIIETOBAHUMN
3.2 | Cpensl obutanus u 1 Cpennl 0OUTaHUS OPraHU3MOB: BOJHAS, PackpeiBath conepkaHue TEPMUHOB U

AKOJIOTHYECKHE (DAKTOPHI

HA3€MHO-BO31yIlIHAsl, IOYBEHHAsl, BHYTPH-
OpraHU3MEHHasl.
DKOJIOTHYECKHE (PaKTOPBHI.

MOHSTUH: Cpelia OOUTaHMS,
AKOJIOTHYECKUE (DAKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OTPaHUYMBAIOIIUNA (TUMUTHUPYIOIIIHI )

bhaxTop.




Knaccudukanus sxonorndeckux GakTopos:
abuoTHYECKHUE, OUOTUYECKUE U
AHTPOIIOT€HHBIE.

JleficTBUE HKOIOTHYECKUX (PaKTOPOB Ha
OpraHU3MBbl.

JlemoHCTpanuu:

Tabmuis! u cxembl: «Cpeabl OOUTaHUS
OpraHU3MOB)»

XapakTepru30BaTh YCIOBHS CPe]l
OOWTaHMS OPTaHNU3MOB;
KIIACCU(PUITUPOBATH U
XapaKTepU30BaTh SKOJIOTHICCKHE
(hakTOpbl: A0MOTHUYECKHE,
OMOTHYECKHE U aHTPOTIOTCHHBIE.
OnuceBaTh AEHCTBHE IKOJTOTHUECKUX
(aKTOpOB Ha OPTaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHSI U KUZHEACSITEITbHOCTH
pacTeHUH M )KHBOTHBIX Pa3HBIX CPE/T
obuTaHus

3.3 | Abuotuueckue GpaxTopbl AbGuoTtnueckue GhakTophl: CBET, TeMIlepaTypa, | PackpbiBath cojepxanue TEPMHUHOB U
BJIQXKHOCTb. MOHATUH: abMOTUYECKHE PaKTOPHI,
®doronepuoausm.lIpucnocobdienus dboToneprnoan3M, OUOIOTUYECKHE
OpPraHU3MOB K JICUCTBHIO A0MOTUYECKUX PUTMBI.
daktopoB. buonornueckue puTMBI. AHanmu3upoBaTh JEHCTBUE CBETA,
JleMoHCTpanuu: TEeMITepaTyphl, BIIAKHOCTH Ha
Tabmumb! u cxembl: «DoToneproIu3M. OpTaHU3MBbI U IPUBOIUTH TPUMEPHI
JlaGopatopHbIe U TPaKTUYECKUE PadbOTHI: MPUCIIOCOOJICHHOCTH OPTaHU3MOB.
JlaGoparopHas padota Ne 3. [IpoBOoUTH OMONOTHYECKUE
«Mopdosiornueckre 0COOEHHOCTH pacTeHU | HaOMOIeHUS U 0OPMIISITh
U3 Pa3HBIX MECT OOMTaHUS. PE3yNbTaThl TPOBEAEHHBIX
JlaGoparopnas padota Ne 4. «BnusHue cBeta | HaOIIOACHUI
Ha POCT ¥ Pa3BUTHE YEPEHKOB KOJICYCa»

3.4 | buotnyeckue HaKTopsI buotnueckue paxroprl. Buasr Onotrdeckux | PackpbeiBath copepxaHue TEPMUHOB U

B3aUMOJICMCTBUI: KOHKYPEHLIHUS,
XUITHAYECTBO, CHMOMO3 U €T0 ()OPMBEI.
[Tapaszutusm, Koomepanus, MyTyaliu3M,
KOMMEHCaN3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO). AMEHCAINU3M,

MOHATUHN: OMOTUYECKHE (PAKTOPHI,
XUIITHUYECTBO, Tapa3uTU3M,
KOHKYPEHIUS, MyTyaJu3M, CHMOUO3,
KOMMEHCAJIU3M, HaXJICOHMYECTBO,




HeUTpanu3M. 3HaueHHEe OMOTHYECKUX
B3aUMOJICHCTBUM JIJIs1 CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.
JlemoHCcTpanumu:

Tabmuiel 1 cxeMbl: «[IuieBrie emm»

KBAapTUPAHCTBO, AMEHCAJIU3M,
HEUTPAJIA3M.

XapakTepu3oBaTh OMOTHUECKHE
(haxkTOphl U BUJIBI B3AUMOOTHOIIICHU I
MEXIy OpraHu3MaMu; NPUBOIUTh
IIPUMEPBI B3aUMHOU
MPUCIIOCOOJICHHOCTH OPTraHU3MOB.
CpaBHUBATh MEXIy COOOM BUJIbI
OMOTHYECKUX B3aUMOJIEHCTBHI
OPTraHU3MOB

3.5 | Dkomoruueckwue 1 DKOJIOTHYECKHNE XapaKTePUCTUKH PackppiBaTh copepkaHie TEPMUHOB H
XapaKTEPUCTUKHU BUJA U nonyssiiuu. OCHOBHBIE MOKA3aTENH MOHSATUHN: TIOMYJISINS, YUCICHHOCTb,
NOMYJISIIAN MOMYJISIIIAN: YUCICHHOCTb, IIJIOTHOCTD, IJIOTHOCTh, POKIAEMOCTb,

POXKJ1a€MOCTh, CMEPTHOCTb, IPUPOCT, CMEPTHOCTb, TPUPOCT, MUTPAITHS,
Murpanus. J[nHaMuka 4ucIeHHOCTH JUHAMUKA YUCJICHHOCTH MOMYJISIINH.
MOMYJISIIUN U €€ PeryJIsiusl. XapakTepru3oBaTh OCHOBHBIC
JleMoHCTpanuu: MOKAa3aTeNId U HKOJIOTHYECKYIO
Tabmuibr u cxemsl: «llomymsumy, CTPYKTYPY MOMYJISIIAH; OTUCHIBATH
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTHU MEXaHU3MBI PETYJISIINN YACICHHOCTH
TOMYJISAIIAN UHOY30pUU-TY(PEITBKIY. MOTYJISATIAN
JlaGopatopHbIe U TPaKTUUYECKUE PadbOTHI:
[TpakTuueckas padora Ne 2. «IToacuér
TUIOTHOCTH TIOITYJISIITUI pa3HBIX BUIOB
pacTEHUN

Ntoro yacoB 1o teme 3)

Tema 4. Coo011ecTBa M DKOJOTHYECKHEe CHCTEMBI

4.1

Coob1iecTBa OpraHu3MoB

1

Co00111eCTBO OpraHu3MOB — OMOIICHO3.
CtpykTyphl OHOILIe HO3a: BUIOBas,

IPOCTPaHCTBEHHAsA, Tpopuueckas (MuILeBas).

Buas-1OMHUHAHTEIL.
CBs13u B OMOLIEHO3E.

PackpbiBaTh cojiep:KaHuE TEPMUHOB U
MMOHATUH: OMOIIEHO3, IKOCUCTEMA,
OHOTreol1eH03, BUIBI-TOMHUHAHTEHI,
9KOJIOTHMYECKAs HHUIIIA.




JlemoHCcTpanuu:

Tabmuipel 1 cxeMbl: «IIuieBrie nemmy,
«bHOIIEHO3: COCTaB U CTPYKTYpay.
O6opynoBaHue: MOICIIb-ANIIIMKAIINS
«Tunuynbie OMOLIEHO3BIY; TepOoapuit
«PactuTensHBIC COOOIIECTBAY; KOJUICKIIHS
«buoienos3»

XapakTepusoBaTh OUOIEHO3
(coo0111ecTBO), €ro BUAOBYIO,
MPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO
CTPYKTYPBHL.

OOBICHATH POJIb KOMIIOHEHTOB
OMOIIeHO3a B MOACPIKAHUN €T0
CTPYKTYPHI U CyIIECTBOBAHUS Ha
ONPENEIIEHHON TEPPUTOPHH.
OOBACHITH OMOJIOTMYECKUM CMBICIT
SPYCHOCTH U JTUCTOBOM MO3AWKH.
CpaBHHBaTh KOMIIOHCHTHI
OMOIICHO30B, UX BUJIOBYIO,
MPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO
CTPYKTYPBI, CBS3U MEXTY
OpraHu3MaMH

4.2

DKOCUCTEMBI U
3aKOHOMEPHOCTH UX
CYIIIECTBOBAHUS

DKOJIOTUYECKUE CUCTEMBI (IKOCHUCTEMBI).
[Tonsitue 06 sKOCHCTEME U OMOTEOIIEHO3E.
OYHKIIMOHAIBHBIE KOMITOHEHTHI
AKOCHUCTEMBI: IPOIYIIEHTHI, KOHCYMEHTBHI,
PEIYIEHTHI.

KpyroBopoT BemiecTB 1 MOTOK SHEPTUU B
IKOCHUCTEME.

Tpoduueckue (nuieBbie) ypoBHU
AKOCHUCTEMBI. [IuIieBbIe 1Ienu U CeTH.
OCHOBHBIE MOKA3aTENH 3KOCUCTEMBI:
O6uomacca, MpoIyKIus. DKOJIOTHICCKUE
NUPaMUJIbL: TPOAYKIUU, YUCIEHHOCTH,
6uomacchl. CBOWMCTBA YKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYJISALIUS, PA3BUTHE.
Cykueccus.

JlemoHCcTpanumu:

PackpriBath copepkanue TEPMUHOB U
MOHATUH: DKOCUCTEMA, OMOT€OIIEHO3,
MPOTYIICHTHI, KOHCYMEHTHI,
PEAYILCHTHI, TPOUUISCKHE YPOBHH,
MUILEBast EMb U CETh, DKOJIOTUYECKUE
mapamMubl, OoMacca, PO yKIIHs,
CYKIIECCHSI.

XapakTepu3oBaTb CBOMCTBA
AKOCHUCTEMBI (€€ CITOCOOHOCTH K
JUTUTEITEHOMY CaMOTIOICPKAHUIO,
OTHOCHUTENIBHO 3aMKHYTBIN
KPYTOBOPOT BEIIECTB, HEOOXOAUMOCTh
MOTOKA PHEPTHUN).

CpaBHUBaTh ACTOUIIIHBIE U
JIETPUTHBIE TTUIICBBIC [ICTIH,
TpoPUUECKHE YPOBHU IKOCUCTEMBI.




[Toptpetsi: A. JIxk. Tencin, B. H. Cykaués.
Ta6muiel u cxemsl: «IIpupoaHbie
coobmiecTBay, «Llenu muTaHus,
«DKonorndeckast IUpamMmuIa»

Paznuuate nupamMuabl MPOyKIUH,
MUpaMUbl YUCICHHOCTH U TUPAMUJIbI
OMoOMacchI.

CocTaBisATh LEMU U CETH TUTaHUSI.
[lepeuncnaTh CBOMCTBA SKOCUCTEM:
YCTOWYHUBOCTD, CAMOPETYJISIIHS,
pa3BUTHE (CyKIIECCHUs).

OnuceIBaTh MEXaHU3M TTOICPKAHUS
pPaBHOBECHS B 9KOCHCTEMaX.
XapakTepu3oBaTh CYKIIECCUH,
BBISIBIIATH PUYHHBI U 00TITHE
3aKOHOMEPHOCTH CMEHBI SKOCHCTEM

4.3 | [IpupoHbIe SKOCUCTEMBI [IpupoaHbie 3KOCUCTEMBI. PackpbiBath copepkaHue TEPMUHOB U
DKOCHCTEMBI PEK U O3ED. MOHSATHI: BOAHBIE SKOCUCTEMBI,
DKOCUCTEMA XBOMHOTO WIIH OMOreo1eHO3bl, (PUTOTUIAHKTOH,
IMIUPOKOJIUCTBEHHOTO Jieca. JleMoHCTpanu: | 300IUIaHKTOH, OEHTOC, TYMYC.
Tabnuibl 1 cxeMbl: «IKocHUCTEMA [IpuBOANTH MPUMEPHI PUPOTHBIX
MIMPOKOIUCTBEHHOT O JIECa», « IKOCUCTEMA HKOCUCTEM CBOEH MECTHOCTH.
XBOMHOTrO Jieca», «brolenos Bogoéma. CpaBHUBATh HA3eMHBIE U BOJAHBIC
O6opynoBanue: repOapuu U KOJIJIEKITUU AKOCHUCTEMBI; OPTraHU3MBI,
pPacTEeHMI M )KMBOTHBIX, MPUHAJJICKAIUX K | oOpa3yroliue pa3Hbie Tpopudeckue
Pa3HBIM IKOJOTUYECKUM TPYIIIaM OJTHOTO YpOBHH
BUJIA

4.4 | AHTpONOrEeHHbIE AHTPOIIOT€HHBIE IKOCUCTEMBI. PackpsiBaTh cosiepkaHue TEPMUHOB U

AKOCHUCTEMBI ATpPO3KOCUCTEMBL. MOHATHI: aHTPONOTEHHAS YIKOCUCTEMA,

Ypb6o3kocucreMsl. buonornueckoe u
X035TUCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U
ypOo3kocuctem. bruopasnoobpaszue kak
(bakTop YCTOMYMBOCTHA SKOCHUCTEM.
CoxpaHeHHe OMOJIOTHYECKOTO pa3HOOOpa3us
Ha 3emuie.

arposKocHucTeEMa, ypOOIKOCHUCTEMA,
O6uopazHoobpasue.

XapakTepu30BaTh arpO3KOCHCTEMbI U
ypOOIKOCUCTEMBI, 0COOCHHOCTH UX
CYIIIECTBOBAHHSI.




JlemoHCcTpanuu:

TabnuIBl U CXEMBI: K ATPOIIEHO3Y.
O6opynoBanue: kKoutekuus «Bpeaurenn
Ba)KHEHIIINX CEJILCKOXO03SIMCTBEHHBIX
KYJIBTYP»

[TpuBOIUTH MPUMEPHI AHTPOTIOTCHHBIX
HKOCHCTEM CBOCH MECTHOCTH,
OIHCHIBATh X BUIOBOM COCTaB U
CTPYKTYpY.

CpaBHUBAaTh COCTaB U CTPYKTYPY
MPUPOIHBIX SIKOCUCTEM U
arposKOCUCTEM, arPOIKOCHCTEM U
ypOOIKOCUCTEM

4.5 | buocdepa — rinobanbHas VYuenue B. U. Bepnaackoro o 6uocdepe. PackpbIBaTh copepkaHue TEPMUHOB U
JKOCHCTEMA 3EMITU ['panulibl, cocTaB U CTPYKTypa Onocdepsl. MOHATUI: Onocdepa, )KUBOE
’Kusoe BemiecTBo U €ro GyHKIUTIIO0aIbHON | BEIIECTBO, JUHAMUYECKOE
HKOCHUCTEMBI. J[uHaMU4ecKoe paBHOBECHE U | pABHOBECHE.
oOpartHas cBs3b B Ouocdepe. OnenuBats Bkian B. . Bepuaackoro
JleMoHCTpanuu: co3zanue yueHus o ouocdepe.
[Toptpetsl: B. U. Bepranckuii. XapaktepusoBaTh cocTaB Ouochepsl,
Tabnuub! u cxembl: «O01Ias CTPYKTypa (yHKIIMH )KUBOTO BEIIECTBA
ounocdepri», «PacmpocTpaneHue KU3HU B ounocdeps! 1 onpeaenaTs (Ha KapTe)
ouocheper», «O30HOBBIN dKpaH Ouochepb»u. | 001aCTH €ro HauOOJIBIIEro
Ocob6ennoctu 6uochepsl Kak pacrpocTpaHeHus.
[TpuBOANTH MPUMEPHI IPOSBICHUS
(yHKLIHIA )KHBOTO BEILIECTBA
o6uocdepnl, OMOreOXUMHUYECKON
JESITEIbHOCTH YEJIOBEKA.
[lepeuncnarb ocoOeHHOCTH OHoCcdepbl
KaK rj100aJ1bHON 95KOCUCTEMBI 3eMIIH
4.6 | 3akOHOMEpPHOCTHU KpyroBopoTs! BemiecTB u 6noreoxumuueckue | PackpbiBaTh cofepxaHue TEPMUHOB U
CYLIECTBOBAHMS IIUKJIBI DJIEMEHTOB (yTJepoaa, a30Ta). MOHSITUIA: LEJIOCTHOCTh Orochepsl,
ouocdepol 3oHankHOCTH Ouocheprl. OCHOBHBIE OMOMBI | KPYTOBOPOT BEIIIECTB,

CyLIN.
JlemoHcTpauuu:

OMOTreOXNMUYECKHE ITUKITBI
AJIEMEHTOB, 30HAIBHOCTH OMOChEPHI,
OMOMBI.




Tabnuubl u cxemsl: «kKpyroBopor yriepojia B
ouocdepe», «KpyroBopot azora B npupoie»

OnuceIBaTh KPyrOBOPOT BEILECTB,
OMOTeOXMMHUUYECKUE ITUKIIBI a30Ta U
yriiepoja B 6uocdepe.

OOBIACHATH TPUYHUHY 30HATBHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepHU30BaTh OCHOBHBIE OMOMBI
CyIIH 3eMJIH

4.7

YenoBeuecTBO B
ouocdepe 3eminun

YenoBeuecTBo B Onochepe 3emMiu.
AHTpOIOTeHHbIE U3MEHEHU B Ouocdepe.
['moGanbHbIE HKOJTOTUYECKUE TPOOIJIEMBI.
JleMoHCTpanuu:

Ta6muier u cxemsl: «IIpumepHbIe
aHTPOIOTEHHbIE BO3ACUCTBUS HAa IPUPOLY»,
«Baxnel1ue HICTOYHUKH 3arpsi3HEHUs
BO3/yXa U IPYHTOBBIX BOI», «[louBa —
BaYKHEHIIIasi COCTaBIISIIONIas ornochepoi»,
«DakTophkl Aerpagaluy mo4YBy,
«ITapHukoBbIit 3pPexT», «PaKkTophI
PaAMOAKTUBHOTO 3arpsi3HEHUs Ouochepb»;
Kpachnas kaura P®, nzobpaxenus
OXpaHSIEMbIX BUJIOB PACTECHUH U KUBOTHBIX

PackppIBaTh copepkaHue TEPMUHOB H
MTOHSATUHN: aHTPOIIOTCHHBIC N3MEHEHUS,
AKOJIOTHICCKUN KPU3HC, TII00ATHHBIC
poOJIEMBI.

XapaktepusoBaTh OUOChHEPHYIO POIIH
YeJI0BEKa.

[IpuBOAUTH MPUMEPHI AHTPONIOTEHHBIX
M3MEHEHHH B Onocdepe.

OrneHnBaTh MOCIIEACTBUS 3arPsI3HCHUS
BO3/IYIIIHOM, BOJIHOM CPEIbI,
W3MEHEHUS KJIMMaTa, COKPAIICHUS
O6uopazHooOpasusi.

®opMynHpoBaTh COOCTBEHHYIO
MO3UIINIO TI0 OTHOIIEHHUIO K
TJI00QTBHBIM U PETHOHATBHBIM
HKOJIOTUYECKUM IpoliemMam,
apryMEHTHUPOBATh CBOIO TOUKY
3peHHUHI.

Ha3piBaTh mpUYMHBI MOSBIICHUS
MPUPOTOOXPAHHOU ITUKH,
pacKpbIBaTh 3HaUEHUE TIporpecca st
MIPEOJIOJICHHSI DKOJIOTHYECKOTO
Kpu3uca




4.8

COCYHIGCTBOB&HI/IG
IMPpUPOALI U UCITOBCUCCTBA

Cocy1tiecTBoBaHUE TPUPOJIBI U
yenoBeuecTBa. CoxpaHeHHe
Oropa3zHooOpa3us Kak OCHOBA YCTOWYHNBOCTH
o6unocdepnl. OCHOBa pallOHATBHOTO
yIpaBICHUS MPUPOTHBIMU PECYPCAMU U X
HCIOJIb30BaHue. JlocTmKeHNs OMOJIOTUN H
oXpaHa TPUPOJIBI.

PackpbiBath copepkaHue TEPMUHOB U
MOHSATUH: PallMOHATILHOE
MPUPOIONOIB30BAHNE, YCTOMUNBOE
pa3BUTHE, KOIBOJIOLIHSL.
XapakTepu3oBaTh palioOHAIbHOE
MCIIOJIb30BaHUE TPUPOTHBIX
PECYPCOB; OCHOBHBIE MOJIOXKEHUS
KOHIICTIIINHA YCTOMYHNBOTO PA3BUTHS

NToro yacos 1o teme

9

PesepBHOE Bpems

2

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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