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Padouas nporpamMmma 3j1eKTUBHOT0 Kypca « TpyaHble Bonpochl 0HOJIOTHID
10-11 kacest
[osicHuTeabHAsA 3anIMCKA
Hacrosmas paGouast nporpamma paspadoTaHa Ha OCHOBE CJ€IYIOUINX HOPMAaTUBHO-IIPABOBBIX IOKYMEHTOB:

e [Ipukaz Munobpuayku Poccun ot 17.05.2012 1. Ned13 (pen. Ot 29.06.2017) «O6 yrBepx)aecHun denepanibHOr0 ToCcyJapCTBEHHOTO
00pa30BaTENBHOTO CTAHAAPTA CPETHETO 00IIero 0Opa3oBaHUM;

e [lpukaz MunuctepctBa mnpocsemienus Poccuiickoit @eneparuu ot 20.05.2020 Ne254 «OO6 yTBepkaeHUU (eaepatbHOrO TEepedHs
y4eOHUKOB, IOMYIICHHBIX K HCIIOJNBb30BAHUIO MPH pPeaTu3allid HMEIOIIUX TOCYJapCTBEHHYIO aKKpEAWTAlHUI0 00pa3oBaTeNbHBIX
MporpaMM HaudaJbHOTO OOIIETr0, OCHOBHOTO OOINEro, CPEeAHEro o0mero oO0pa3oBaHUS OPTaHU3AIUSIMH, OCYIIECTBISIONIUMU
o0pa3oBaTenpHyI0 IeATeabHOCTY (B pel. [Ipukaza MunucrepctBa npocsenieHus: Poccuiickoit @enepamnuu ot 23. 12.2020 Ne766);

e [lpuka3 MunucrepcrBa npocsewmenuss Poccuiickoir ®epepanuu ot 11.12.2020 Ne712 «O BHeceHUM H3MEHEHUIl B HEKOTOpPBIE
(dhenepabHBIC TOCYAApPCTBEHHBIE 00pa30BaTEIbHBIC CTAHAAPTHI 00IIEro 00pa30BaHUs MO BOMMPOCAM BOCITUTAHHUS 00YUaAIOIIUXCS;

e OcHoBHas oOpa3oBarteibHas IporpaMma cpeanero obdmero oopazosanus [ bOY COILL c. Hooe I'anbkuHO;

e (COOpHUK TPHMEPHBIX pabOYMX MporpamMM. ODJEKTUBHBIC KYypChl JUIA NMPOPUIBHOW IIKOJBI: y4ueO.mocobue s 001eoopa3oBar.
opraam3anwmii/[H.B. Autunosa u ap.]. — M.: [Ipoceemenwne, 2019. — 187 c.

JlaHHBIN KypC paccuuTaH Ha 68 4acoB, ¢ pacyeToM o 0AHOMY 4Yacy B Hezento B 10 u 11 kaccax.

Pabouas mporpamma 3JIEKTHBHOTO Kypca peajH3yeTcsi C HCIOJIb30BaHMEM OOOpYIOBAHHUS IIKOJIBI OOECIIEYMBAETCS peatn3alus
00pa3oBaTeNbHBIX MPOTPaMM €CTECTBEHHOHAYUYHON M TEXHOJOTHYECKOW HampaBICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUU C TpeOOBaHUSIMHU
3aKOHOJAaTenbCcTBAa B cdepe oOpasoBaHuss u ¢ yué€roM pexoMmeHmauuii PenepaiabHOTO omeparopa ydeOHoro mnpeamera «buomorns.
OO6pazoBarenbHasi MporpaMMa MO3BOJIAET MHTETPUPOBATh peau3yeMble 3/1eCh MOJXOJbl, CTPYKTYpPY U COJIep’KaHWEe MpPU OpraHu3aluu 00ydeHUs
omonoruu B 10-11 kimaccax, BRICTPOGHHOM Ha 0a3e JIF000To U3 JOCTYIMHBIX yaeOHo-MeTonndeckux komruiekcos (YMK). TIpu peanuzaruu nannoi OI1
MO3BOJISIET CO3/1al0TCSI YCIIOBUSI:

* JUI PACHIMPEHUS COJCPKAHUS MIKOIBHOTO OMOJIOTHYECKOTO 00pa30BaHus;
* JUIsl TIOBBIILIEHUS IO3HABATENIbHON aKTUBHOCTU O0YYaIOLIMXCSl B €CTECTBEHHO-HAYUYHOM 00J1acTH;
* U pa3BUTHS JIMYHOCTU peOeHKa B Ipolecce o0ydeHuss OMOJIOTUH, ero crocoOHocTel, (OPMUPOBAHUS U YAOBIECTBOPEHUS COLIMATIBHO
3HAYUMBIX UHTEPECOB U MOTPEOHOCTEN;
* IUIsl pabOTHI ¢ OJIAPEHHBIMU IKOJIBLHUKAMU, OPTaHU3AIMY UX PA3BUTHUS B PAIUYHBIX 00JIaCTAX 00pa30BaTeIbHON, TBOPUECKON AESITETHHOCTH.
Ha 57eKTUBHBIX 3aHATUSAX, y4allhecs CMOTYT BBIMOJIHUTH MHOKECTBO J1a0OpaTOPHBIX pabOT M HSKCIEPUMEHTOB IO MPOrpaMMe CpeHen
IIKOJTBI.
esan kypca:

1. Pacmmpenue u yriyOlieHue 3HaHUHN y4aluxcs Mo o0Iie OMoIoruu.

2. Pa3BuTHe 1M03HABATEIBHBIX HHTEPECOB 00YUAFOIIHXCSI.

3. llenenanpaBneHHas mpodeccuoHaNbHAsI OPHUEHTAIUS 00yUYaIOIIMXCS.



3apaum Kypca:

1. Ilpu nmomMouy JEKIUOHHBIX M MPAKTUYECKUX 3aHATUI 3aKpenuTh, CUCTEMATU3UPOBaTh, YIIyOUTh 3HaHHUs oOyyaromuxcs 00 oOImMX
3aKOHOMEPHOCTSIX KMBOM MaTEpHH.

2. Cosznath ycnoBus Ais GOPMUPOBAHUS U PA3BUTHUS Y 00YUAIOIIUXCSl YMEHUHN CaMOCTOSITENTLHO paboTaTh ¢ JOMOJIHUTEIBHON JIUTEPATypOi O
peIMETYy.

3. Pa3BuBaTh MHTENIEKTyalbHOE U TBOPUYECKOE MBIIIEHUE, CIIOCOOCTBYIOIIEE PAa3BUTHUIO HHTEpEca K PEAMETY.

4. 3akpenuTh CUCTEMY OMOJOTUYECKHUX MTOHATUH, 3aKOHOB U 3aKOHOMEPHOCTEH.

5. TloarotoButh 00ydYarOMIUXCs K cIade BBHITYCKHBIX 9K3aMEHOB 1O OMOJIOTHH 32 KYPC CPEAHEH HIKOIIBI.

6. IlpenocraBuTh 00YYAIOIIUMCS BO3MOKHOCTH PUMEHSTH OMOJIOTHYECKUE 3HAHUS Ha MPAKTUKE TIPU PEIICHUH OMOIOTUYSCKUX 33/1ad.

JIisl MOCTHKEHUsT yKa3aHHBIX PEe3yJIbTATOB OOYYEHUsS B JJAHHOM Kypce MPHUMEHSIOTCS JICKIIMOHHBIC 3aHSTHS, MPAKTUICCKHE U CEMUHAPCKUE
3aHSTHS, TTOCBSIICHHBIC PEIICHNI0 OMOJIOTHICCKUX 33]1a4, TECTHPOBAHUE H 3aIUTA TIPOCKTOB.
[TpomexyTodHas aTTeCTanus MO MPOrpaMMe JICKTHBHOTO Kypca MPOBOIUTCS B KOHIIE yU4eOHOTO rojia B CISIYIOMUX hopMax:
J1J1s ToJIBEJICHUST UTOTOB PealIN3alliy yIeOHOW TPOrpaMMBbl Oy IyT HCITOJIb30BAHBI 3a4€ThI (TEMAaTHYECKHE KOHTPOJIb).
Pemenue 61MoOrnyecKux 3aaad.
3. 3amwura pedepaToB (MMPOECKTOB).

N —

MecTo B y4eOHOM IJIaHe

[Iporpamma ydeOHOTO (3JIEKTUBHOTO) Kypca « TpyIHbIE BOMPOCH OMOJIOTHNY paccuyuTaHa Ha 68 yueOHBIX Yaca, Ha U3yUeHHE Kypca B KaKI0M
KJIaCCC MpeaIojIaracTca BbIACINUTDb:

10 kiacc — 34 vaca

11 knacc — 34 yaca

[Inanupyemble pe3y/ibTaThl 0CBOEHHS Kypca:

[Tnanupyemble pe3ynbTaThl OCBOGHUS Kypca 0 BeIOOpY «TpynHble BOIPOCH OMOJOIMK» YTOUHSIOT M KOHKPETU3UPYIOT oOliee MOHMMAaHue
JUYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX PE3YJIbTAaTOB KaK C IMO3UILMU OpraHU3alMH UX JOCTHKEHHUS B 00pa30BaTEIbHOM AESTEIbHOCTH, TaK U C
HOBI/II_[I/II\/JI OLICHKU JOCTUKCHUS 3TUX PE3YJIbTATOB.

HﬂaHupyeMble JUYHOCMHbLE peE3Ylbmambl

JInyHOCTHBIE Pe3yJabTAThI BKITFOYAIOT:

- (opmupoBaHUe YyBCTBA TOPOCTHU 32 BKJIAJ] POCCHMCKUX YUEHBIX XMMHUKOB B Pa3BUTHE MUPOBOI XUMUYECKOW HAYKH;

- MOJITOTOBKA BBIOOpA MHAUBUAYATEHON 00pa30BaTeNIbHON TPACKTOPHH U MPO(ECCHOHATBHON OpUEHTAUN 00YYaIOIINXCS;

- (popmupoBaHUEe YMEHUS YIIPABISATH M03HABATEIHHON JAEATEIbHOCTHIO;

- pa3BUTHE CIOCOOHOCTH K PEIICHUIO MPAKTUUECKUX 33a]a4, YMEHHIO HAaXOAUTh CIIOCOOBI B3aUMOJICHCTBHUS C OKPYKAIOIIUMH B yUeOHOU U BHEYPOUHOI
NesITeTIbHOCTH;

- (hopMupoBaHHE XUMUYECKOH U HKOJIOTHUECKON KYJIBTYpBI;



- BOCITUTaHKe 0€30MacHOr0 00paIleHust ¢ XUMUYISCKUMU BEIIECTBAMHU U CTPEMIICHHE K 3I0POBOMY 00pa3y >KU3HHU.

IInanupyemvie memanpeomemuule pe3yibmamol

MeTtanpeameTHblie pe3yJbTaThl OCBOCHHUS OCHOBHOW OOpPa30BaTEIBHOW MPOTPaAaMMBI TPEJCTABICHBI TPEeMs TpyNHamMH YHHBEPCATbHBIX
yueOHbIx nerictuit (YVY]I).

Pecynamusnvle ynusepcanvuvie yuebHvle oeticmsusl
- CaMOCTOSTEIbHO OMPEAEIATH 1IeNd, 3a7aBaTh MapaMeTPhbl U UX KPUTEPHH, IO KOTOPHIM MOXKHO OMPEIENUTh, YTO 11eb TOCTUTHYTA;
- OILIGHWBATh BO3MOJXKHBIC ITOCIICJICTBUS JTOCTIDKEHUS TIOCTABICHHOW IIENIM B JIEATEIHBHOCTH, COOCTBEHHOM JKU3HU W JKU3HHU OKPYKAIOIIUX JIFOJICH,
OCHOBBIBASICh Ha COOOPAKEHUSX STUKU U MOPAJIH;
- CTaBUTh U POPMYJIUPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEIbHOMN JACITEIFHOCTH U )KU3HCHHBIX CUTYAITUSX;
- OIICHUBATh PECYPCHI, B TOM YHCIIE BpeMsl U Jpyrue HeMaTepuaabHble Pecypchl, HEOOXOAUMBIE JIsl TOCTHKEHUS TIOCTABICHHOH 11e1TH;
- BBIOMPATh MYTh JOCTHKCHHUS LIEJH, TUTAHUPOBATh PEIICHNUE TTOCTABIICHHBIX 3a/1a4, ONTUMHU3UPYS MaTepHaIbHbIC U HEMAaTepUAIBHEIC 3aTPaTHI;
- OpraHu30BBIBaTh () (PEKTUBHBIN MOUCK PECYpPCOB, HEOOXOIUMBIX IJIs JOCTUKEHHUSI IOCTABICHHOM 11e11H;
- CONOCTABJIATH MOJTYUYEHHBIN pe3ysIbTaT JeSTEIbHOCTH C TOCTABIEHHOW 3apaHee LETbIO.

Ilo3nasamenvhbie yHugepcanvbhbie yuednvie Oeucmeus:
- UCKaTh U HAXOJUTh 0000IIEHHbIE CIOCOOBI pEeLICHH 3a/1a4, B TOM YHCJIE, OCYLIECTBIIATh Pa3BEPHYThIM HH()OPMALIMOHHBINA TOUCKH CTAaBUThH HA €T0
OCHOBE HOBbIE (y4eOHbIC U TTO3HABATEIILHBIC) 33/1a4H,
- KpUTHYECKU OLICHUBATh U MHTEPIIPETUPOBATh MH(POPMALIMIO C Pa3HBIX MO3UIIMM, pPaclio3HaBaTh U GUKCUPOBATH IPOTUBOPEUHS B HHPOPMAIIMOHHBIX
HCTOYHHKAX.
- UCIOJIb30BaTh PA3IMYHbIE MOJIEIbHO-CXEMAaTHUECKHE CPEICTBA JUIS IIPE/ICTABICHHS CYILIECTBEHHbBIX CBA3€H U OTHOLICHMIA, a TaK K€ IPOTUBOPEUHIA,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX HCTOYHUKAX;
- HaXOJUTh U MPUBOJIUTH KPUTHUECKHUE apTyMEHTHI B OTHOILIEHUH JIEUCTBUMN U CYXKICHUN JIpyroro, CIHOKOMHO W pa3yMHO OTHOCHTbCA K
KPUTHYECKUM 3aMEeUaHusIM B OTHOIIICHUN COOCTBEHHOTO CY)KJICHHUS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS,
- BBIXOJIUTH 32 PAMKHU Y4EOHOTO IpeMeTa U OCYIIECTBIIATh LeJICHAIIPABJICHHBIN MOMCK BO3MOKHOCTEH JUIsl ITUPOKOTO TIEpeHOCca CPEICTB U CIIOCOO0B
JICUCTBUS,
- BBICTpauMBaTh HMHJMBUIYaJbHYI0 00pa30BaTENbHYI0 TPAa€KTOPUIO, YUWUTHIBAash OTPAaHUUYEHHUS CO CTOPOHBI JAPYTHUX YYAaCTHUKOB M PECYPCHBIE
OTpaHUYCHUS;
- MEHATH U YJEp>KUBATh Pa3HbIE IO3UIIMH B TO3HABATEIBHOMN JIEATEIILHOCTH.

Kommynuxamuenvle ynugepcanvhvie yuebnvie oelicmeus

- OCYIIECTBIIATH JI€TIOBYI0O KOMMYHHUKAIIMIO, KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (KaKk BHYTpHU 00pa3oBaTeIbHON OpraHU3aIiy, TaK U 3a
ee mpejaenamu), OJ0UpaTh MAPTHEPOB JIJIS JIEITOBOM KOMMYHUKAIIMU HCXOJS M3 COOOpPaKCHHN PE3yJIbTATHBHOCTH B3aUMOJICHCTBUS, a HE JIUYHBIX
CHMITaTHH;

- TIPU OCYIIECTBJICHUH TPYIMIIOBON PabOTHl OBITH KaK PYKOBOJIUTENEM, TaK U WICHOM KOMaHbl B Pa3HBIX POJSX (T€HEpaTop WIeH, KPUTHUK,
WCIIOJTHUTEb, BEICTYHAIOIHMA, SKCIIEPT U T.11.);

- KOOPJIMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHSX PEAIbHOTO, BUPTYATHLHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBYSI,



- Pa3BEPHYTO, JIOTHYHO M TOYHO M3J1araTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM aJIeKBATHBIX (YCTHBIX M MMChbMEHHBIX) SI3BIKOB CPE/ICTB;
- pacmo3HaBaThb KOH(IMKTOT€HHBIE CHUTyallMM M MPeNoTBpalliaTh KOH(IUKTBI A0 WX aKTHUBHOW (hasbl, BBICTpAMBATh [JEJIOBYIO U
00pa3oBaTeNbHYI0 KOMMYHHKAIMIO, H30eTast TMYHOCTHBIX OLIEHOYHBIX CYKJIECHUU.
IInanupyemble npeaAMeTHbIE Pe3yJIbTATHI
B pesynbrate 00yuenus no [IporpamMme yaeGHOTO (37€KTHBHOTO) Kypca « TpyaHbIe BOPOCH! OMOJIOTHIY) 00YyJaIOUIHIACS HAYIHTCS:
OOBACHSATE:
- poJib OMOJIOTHYECKUX TEOPUH, 3aKOHOB, TPUHITUIIOB, TUIIOTE3;
- €IMHCTBO KUBOW U HEXHUBOU MPHUPOJIBI, POJICTBO, OOITHOCTH MPOUCXOKACHUS KUBBIX OPTaHU3MOB, YBOJIIOLIUIO PACTEHH U YKHUBOTHBIX, UCTIONB3YsI
OMOJIOTUYECKHE TEOPUH, 3aKOHBI U TIPAaBHIIA.
- OTpUIIATENFHOE BIUSHUE aJKOTOJIsSI, HUKOTHHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apOJIbIllIa YEJIOBEKa; BIUSHHE MYTAareHOB HA OpPTraHU3M
YeJI0BEKa;
- IPUYMHBI HACTIEICTBEHHBIX U HEHACIIEACTBEHHBIX N3MEHEHUM, HACTIEACTBEHHBIX 3a00JI€BaHUI, TEHHBIX U XPOMOCOMHBIX MYyTallui;
- B3aMMOCBSI3U YEJIOBEKA M OKPYXKAIOIIEH Cpeibl; HEOOXOAMMOCTh COXPAaHEHHSI MHOTO00pasusi BUOB, 3aIIUTHI OKPYKAIOIICH Cpebl;
- MECTO U POJIb YeJIOBEKa B MPUPOJEC; POJICTBO YEIOBEKA C MICKOMUTAIONIUMU KUBOTHBIMH, POJIb PA3TUYHBIX OPTraHU3MOB B JKU3HH YEIIOBEKA;
- 3aBUCHMOCTbD 3JIOPOBBS YEJIOBEKA OT COCTOSIHHS OKPY KAIOIIEH Cpe/Ibl; MPOSIBJICHUE HACJICICTBEHHBIX 3a00JIeBaHUI, HIMMYHHUTETA Y YEJIOBEKA;
- pOJIb TOPMOHOB ¥l BATAMUHOB B OpTaHU3ME.
YcranaBauBaTh B3aUMOCBSI3U:
- CTpOeHUs U PYHKIIMI MOJIEKYJI, OPraHOHIOB KJIETKH; MIACTUYECKOTO U YJHEPIeTUYECKOTO OOMEHA; CBETOBBIX M TEMHOBBIX PEaKIUil OTOCHHTE3A,
- pemaTh 3a7a4M pa3HOM CI0KHOCTH IO IIUTOJIOTUH, TEHETHUKE (COCTABIIATH CXEMbI CKPCIIIUBAHHS ),
Pacro3HaBaTh ¥ ONKMCHIBATH:
- KJICTKW PACTCHUH M )KUBOTHBIX;
- oco0eit Bua 1o MopQoIOTHIeCKOMY KPUTEPHIO;
- OMOJIOTHYEeCKHEe 0OBEKTHI 10 N300PAKEHUIO U MPOIECCAMU UX JKU3HECATEIHHOCTH,
BEISBIATS:
- OTJIMYMUTEINIbHBIE TPU3HAKH OTJEIHHBIX OPTaHU3MOB;
- ICTOYHUKHU MYTareHOB B OKpY>Karollen cpezie (KOCBEHHO); CPaBHUBATh (U JIeJaTh BHIBO/IbI HA OCHOBE CPAaBHEHUS);
- Ononoruveckrue 0ObEKTHI (KJIETKH, TKAaHU, OPTaHbl U CUCTEMBI OPTaHOB, OPTaHU3MbI PACTEHUH, JKUBOTHBIX, TPHOOB M OaKTepHii);
- IPOIIECCHI U ABJICHUS (OOMEH BELIECTB Y PACTCHUM, )KUBOTHBIX, YEJIOBEKA, MNIACTUYECKUM U SHEPreTHUEeCKU 0OMEH; (JOTOCHHTE3 U XEMOCHUHTE3);
- MHTO3 M M€#03; OECTIOI0e U MOJI0BOE PAa3MHOKEHHNE; OTUIOJIOTBOPEHHUE Y PACTCHUI M )KUBOTHBIX; BHEIITHEE M BHYTPEHHEE OTUIO0TBOPEHUE;
OnpenensiTob:
- MPUHAJJIC)KHOCTh OMOJIOTMYECKUX O0OBEKTOB K OMPEICICHHON CUCTEMAaTHIECKOM Tpyie (KiIaccupukaus);
AHanu3upoBaTh:
- BIUsIHUE (DAKTOPOB PUCKA Ha 3I0POBBE YETOBEKA; MOCICACTBUS ACATEIHHOCTH YEJI0OBEKa B SKOCUCTEMAX, TJI00AIbHBIEC aHTPOIIOTCHHBIC N3MEHEHUS B
ouocdepe;




- pe3yJIbTaThl OMOJOTUYECKUX IKCIIEPUMEHTOB, HAOIIOCHHM 110 UX OMUCAHUIO.

OOy4arommuiicst MOJTy4UT BO3MOKHOCTb HAYYUTBCS:

Hcnonp30BaTh NpUOOpETEHHBIE 3HAHUS U YMEHUS B IPAKTHUUECKOH 1€ATEIbHOCTH U MIOBCEAHEBHON KU3HU:

- IpaBWJI NTOBEICHUS B OKPYXKAIOLIEH cpelie;

- Mep TUpOoPWIAKTUKU PACIPOCTpaHEHHsS 3a00JIEBaHUI, BBI3BIBAEMBIX PACTEHUSMH, >KUBOTHBIMHU, OAaKTEpPHsIMH, I'pUOaMH WM BHPYCaMHU;
TpaBMaTu3Ma, crtpeccoB, BUY-undexkumu, BpeaHbIX NpHUBBIYEK (KypeHHe, aJKOrOJIM3M, HApKOMaHMsA); HapyLIeHHs OCaHKM, 3pEHus, ciyxa,
MH(EKIMOHHBIX U NPOCTYAHBIX 3a00JIEBaHUM, CTPECCOB, BPEAHBIX MPUBBIUEK (KypEeHHUE, AIKOTOJIM3M, HAPKOMaHUS);

- OKa3aHMsI IEPBOM MOMOIIM [IPU TPaBMax, MPOCTYIHBIX U APYTUX 3a00JI€BAHUAX, OTPABIEHHS MUIIEBBIMU MIPOLYKTaMHU;

- CIIOCOOOB BBIPAILIMBAHUS U Pa3MHOKEHHSI KYJbTYPHBIX PaCTEHUI U JOMAITHUX UBOTHBIX, yX0/1a 32 HUMH;

- Ui TpUOOpeTeHHs NMPaKTHUECKUX HABBIKOB M TOBBIICHHUS YPOBHS 3HAHUM B paboO4yl0 NporpaMMmy BKJIIOYEHBI B JaOOpaTOpHbIE U
npakTudeckne paboThl, SKcKypcuu. Ilpu BEIMONHEHUHM J1a0OpaTOpHOW pabOTHI M3YYarOTCS JKUBBIE OMOJIOTMYECKHE OOBEKTHI, MUKPOIPENapaThl,
rep6apuu, KOJUIEKIIUU U T.J.

Ooyuarmmecsi 10/KHbI 3HATD:

e VpOBHM OpraHu3alluy >KUBOW MaTepUH, B3aUMOCBS3b OMOJIOTHYECKUX CUCTEM Pa3HbIX YPOBHEH.

e CyIIHOCTb U KPUTEPUU JKUBBIX CUCTEM.

e Ucropuro npeacTaBieHH O BO3HUKHOBEHUH KU3HU Ha 3eMiie.

e CrpykTypy ¥ (QYyHKIHH OHOOTHYECKUX OOBEKTOB: KJIETKH, XPOMOCOM, F€HOB — OCOOCHHOCTH KJIETOK NMPOKAPHOT U 3YKAPHUOT, KUBOTHBIX,
pacTeHuii u rpudoB;

e  (OCHOBHBIE MT0JIOKEHUS OHoornueckux Teopuil — [lonoxkeHus KIeTOYHONW TEOPUU U TEOPUN CUMOMOTEHE3a;

e CymHocTh OHOJOIMYECKUX IPOLECCOB: OOMEH BEIECTB, Pa3MHOXKEHHE, OIUIOJIOTBOPEHUE, DPAa3BUTHE — OCHOBHBIE METOJbl M3YUYECHHUS
OMOXMMHUYECKUX IPOLIECCOB, METOAbl ONUCAaHWS KHHETUKM (EPMEHTATUBHBIX pEaKLMH, METOJbl ONpEeAENCHHs IOCIe10BaTeIbHOCTEH
nykineotunoB JJHK u PHK; crpoenue, coctaB u (pyHKIIMH OCHOBHBIX KJIACCOB OPraHMYECKUX COCAMHEHUH KJIeTkH, mpuHimi yasoenus /JHK,
OCHOBHBIE ATallbl U MEXaHU3Ma CHHTe3a Oesika; CTpoeHHe M (PYHKIMH KJIETOYHBIX MEMOpaH; OCHOBHBbIE METa0OJIMYECKHUE MPOLECCHl KIETOK
KUBOTHBIX U PaCTCHUH, UX POJIb B 00ECIICUEHUH OpraHU3Ma BEIIECTBAMH U SHEPTHUEH.

e 3aKOHOMEPHOCTHU HACJIEJCTBEHHOCTH U U3MEHUYNBOCTH OPraHU3MOB.

Oo0yuarwimmecs 10/KHbI YMETh:

e [lonbp3oBarbes 3HaHHEM O0IIEOMOTOIMYECKMX 3aKOHOMEPHOCTEH JUIsl OOBSICHEHUS C MAaTEPUAIMCTUUECKUX O3ULIUI BOIIPOCOB MPOUCXOKIACHUS

U Pa3BUTHS )KU3HU Ha 3eMJle, a TAaKXKe Pa3IU4HbIX TPy PaCTEHU, )KUBOTHBIX, B TOM YHCJIE U Y€JIOBEKa Ha 3eMJIe.

JlaBaTh apryMeHTHPOBAHHYIO OIICHKY HOBOM MH(pOpMAaIUU 10 OMOIOTHYECKUM BOIIPOCAM.

Pemrate Guonoruueckue 3a1a4u U3 pa3inyHbIX COOPHUKOB 10 oAroToBke kK EI'D, cocTaBiATh 311eMEHTapHBIE CXEMbI CKPELIMBAHUSL.
BrLsBiATh ipucnoco0eHust OpraHu3MoB K cpe/ie 00UTaHHs, ICTOYHUKH MYTareHOB B OKpPY>Kalolel cpee.

CpaBHMBATh OMOJIOTHYECKUE OOBEKTHI, PUPOIHBIE OMOJIOTHYECKUE MPOIECCH U JeTaTh BHIBOBI HA OCHOBE CPaBHEHHS.

Hcnonb30BaTh 3HaHUSA O XMMUYECKHUX M (PU3MYECKHX MpoLieccax U 3aKOHaX i OObSICHEHUS] MEXaHU3MOB paOOThI )KUBBIX CCTEM, & UMEHHO:
NPUHIAITE] TEPMOJAMHAMUKH, UX MPHIIOKUMOCTH K )KUBBIM CHCTEMaM; IMOHATHE KaTajln3a, €ro MPUIOKAMOCTh K (PepMEHTATUBHBIM PEAKIIUSIM;



B3aMMOCBSI3b MEXK]y CTPOCHHEM, XUMUYECKHMMH CBOWCTBAMHU M OMOJIOTMYECKUMHU (yHKIUSAMH yriieBonoB, numuaoB, JJHK, PHK u Genkos;
B3aMMOCBSI3b MKy CTPOSHUEM, XUMUYECKIM COCTaBOM, (PM3HMUECKUMHU CBOMCTBAMH U OMOJOTHYECKUMH (DYHKIIUSIMU MEMOpaH;

e (CpaBHHMBaTh OCOOEHHOCTH OOMEHA BEIIECTB KJIETOK 3YKapHOT U MPOKAPHOT, PACTCHHUI U KUBOTHBIX;

e (CBs3bIBaTh CTPOCHHE OPraHOUIOB KIJIETKU M KJIETOK MBIIIEUYHON M HEPBHON TKaHH C OCOOCHHOCTSIMH CTPOEHHUS M (PYHKIMOHHUPOBAHUS HX

0enkoB U OromemMOpaH;

PackpriBaTh B3aMMOCBSI3U MEXTy MpolieccaMu aHaboIn3Ma 1 KaTabolu3Ma; rmpoleccaMi ooOMeHa 0elKoB, YTIEBOIOB U JIUTIHJIOB,;

PackpriBaTth posib AT® u MeMOpaHHOTO MOTEHIMAIa B 0OMEHE BEIIECTB KIIETOK;

OOBACHATH pOJb POTOCHHTE3A, TBIXaHUS U OpOXKEeHHs B (YHKIIMOHUPOBAHUU KJIETOK, B IPUPOJIE U B )KU3HU YEIIOBEKA,

OOBACHATH POJIb PA3TUYHBIX KOMIIOHEHTOB MHINU (YTJIEBOAOB, KUPOB, AMHUHOKHUCJIOT, BUTAMUHOB) B TUIACTUYECKOM M SHEPTreTUYECKOM

oOMeHe YeI0BeKa;

e (CBs3bIBaTh HapyIlICHUs B 0OMEHE BellecTB (MyTalluy FeHOB (DepPMEHTOB, HEXBaTKa AMUHOKHUCIIOT ¥ BATAMHHOB) C PA3JIMYHBIMU MaTOJIOTHSIMH;

e Haxomuts wHQOpPMAIHIO O OHOJOTHYECKAX OOBEKTaX B PA3IUYHBIX UCTOYHHKAX (YU4EOHBIX TEKCTaX, CIPABOYHHK, HAYUHO-ITOMYJISPHBIX
U3JIaHUSIX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, pecypcax MHTepHEeTa) M KPUTUYECKHU €€ OICHUBATh.

Copnepxanue Kypca

1. Bo3HukHOBeHHE ;KM3HH Ha 3em.ie.

Ucropus npencraBieHnid 0 BO3BHUKHOBEHUU KU3HU Ha 3emuie. Teopuu MpoOUCXOXKACHUS KU3HU Ha 3eMIie.

2. Hutosorus — HayKa 0 KJIeTKe.

XUMHYECKUH CcOCTaB KJIETKH. Peanusanus reHeTndecko mHGOpManuu B KieTke. PemieHne OMONOTHYECKUX 3aad4 HA KOMILIEMEHTApHOCTb,
TPAHCKPUIILHUIO, TPAHCISIINIO, OTIPEIeTICHHE pa3MepoB MakpoMosieKyt. depMeHThl — OnokaTanu3aTopsl B kieTke. OyHkuun 6enkoB. @OTOCHHTE3, €T0
3HauYeHHE [ J)KU3HU Ha 3emiie. Bupycel — 00muratHele BHYTPUKIETOUHBIE Mapa3uThl. Perenre 6MoIoruyeckix 3aaad rmno MUTOJIOTHH.

3. Pa3mHokeHUe M pa3BUTHE OPraHU3MOB.

JleneHne KJIETKM — MHTO3 — OCHOBAa Pa3MHOKEHHST M pocTa opraHu3MoB. OCHOBHBIE CHOCOOBI pa3MHOXKEHHsI OpraHu3MoB. becmoroe
pasmHOkeHue. [looBoe pasMHOXkeHHE. Meiio3 — peayKIIMOHHOE JIeJICHHE KJICTKH. MHUTO3 B Me03 B CpaBHEHHH. PerreHne OMOIOTHYEeCKUX 3ajad.
NHnuBHuayanbHOE pa3BUTHE OPraHU3MOB.

4. OCHOBBI FeHeTHKH H CeJIeKIHH.
3aKOHOMEPHOCTH HAClIeACTBEHHOCTH. MOHOTHOPUAHOE CKpeIIMBaHuE. 3aKOHbI JOMUHUPOBAHUS M PACIEIUICHHs IIPH MOHOTHOPHIHOM CKPEIIMBAHHH.
[TonrHO€ W HEMONMHOE JOMHUHUPOBAHHE. AHAIM3UPYIOIIEE CKpelmrBaHue. JMruOpuaHoe CKpempBaHUE. 3aKOHBI HE3aBUCHMOIO W CIEIJICHHOTO
HacnenoBaHus. Perienue 3ajad Ha MOHOTMOpHAHOE W AWTHOpUAHOE ckpemmBaHus. [lomuruOpugHoe ckpeuiBaHue. B3aumopeilicTBue TreHOB.
KommneMeHTpaHoCTh, TOIMMEPHS, dMKCTa3. PenieHrne reHeTH4ecKuX 3a7ay MOBBIIIEHHOW CIOKHOCTU. ['eHeTnka onpenenenue nona. CuerieHHoe ¢
MoJIOM HacnenoBanue. HacnenoBanue, orpanndeHHoe nojoM. I 'eneTuka yenoBeka. HacneacTBeHHbIe 00JIC3HH YEIOBEKA U UX MIPEIyIPEkKICHUE.

5. DBoJIIOLIUOHHAS TeOpPHS.

Bo3HuKHOBEHHE M pa3BUTHE HBOJIOLMOHHBIX B3IVIAJO0B B JI0JIAPBUMHOBCKUI nepuol. Bo3HukHOBeHHE 3BostOLMOHHOrO yueHus Y. JlapBuHa.
[TpoucxoxaeHue BUAOB IyT€M €CTECTBEHHOI'O O0TOOpa. YUCHHE O IBIDKYIIMX CHJIAX 3BOJIIOLUH. YUYEHHE O €CTECTBEHHOM 0TOOpe. 3aKOHOMEPHOCTH
9BOJIIOLIMOHHOIO Iporecca. Pa3purue xu3Hu Ha 3emie.



TemaTH4ecKoOe IIAHNPOBAHHE Kypca

Ne | Tema 3ansTHA Bceer N3 Hux OCHOBHBIE BUIBI ®opma 90P (3J1eKTPOHHBIE
o JIeSITEIbHOCTH MPOBEICHUS 00pa3oBaTeIbHEIC
4aco o0y4Jaronmxcs 3aHATHUSA pecypcehl)
B
Teopus IIpakTuka
10 knace
Bo3nukHOBeHHE KM3HU HA 3emJie

1 Hcropust mpeacTaBneHuii o 1 1 0 PaGoTa MOy TEHBIMH ¢ | Jlexmus Teopus u BHIEO-YPOK IO TEMeE:
BO3HHMKHOBEHHUH >KM3HU Ha 3eMIie KapTamu Cchbuika

2 CoBpeMeHHBIE MTPEICTABICHUS W) 1 1 0 PaGoTa MOy IbHBIMH ¢ | Jexuus Jlexumst o Teme: Ceplika
TIPOUCXOKIACHUH KU3HU KapTaMH, TecT
Ha 3emiie

3 DBOIOLHS TIPOTOOHOHTOB 2 1 1 Pabota ¢ MOIYIbHBIMU CemuHap IIpesenranus mo Teme: Cebliika

KapTaMu

4 Uctopus nzyuenus kinetku. Knerounas teopust. 2 1 1 PaboTa ¢ MOJYILHBIMU Jlexist Jlekmus o Teme: Cebuika
Krnerka — LIEJIOCTHAS CHUCTEMA. KapTaMH
[IpokapuoTsl. bakrepun. Apxen

uTosorus

5 OpraHudecKre BEeecTBa KICTKH. buononuMepsr. | 2 1 1 Pa6ora B MaibX Ipymnax, | CemuHap Buneo-ypok o Teme: Ccblika
benku. YpoBHu opranuzanuu 0CIIKOB. MOJICJIMPOBAHUE, 3aI[UTa 3ananus JUTSL 3aKpeTIeHUs
Oyukuun OenkoB. GepMeHTH — MIPOEKTOB Marepuana: Ccblika
OMOJIOTHYIECKHE KaTaJIN3aTOPBI.

6 YrneBonsl. MOHO-, IH-, TONFICAXaPUIEL. 2 1 1 Pa6ora B MaibX Ipymnax | CemuHap Jexums: Cepuika
OyHKIMH yraeBoaos. JIumup!. 3amaHus I 3aKPETUICHUS

matepuana: Ccbuika

7 Hyxneunnossre kuciotsl. JTHK. 2 1 1 Pabora B MajblX rpynmax, | CeMuHap Buneo-ypok mo Tteme: Ccplika
Kommiemenrapaocts. JIHK — Hocutens pelieHue 3a1a4, MOJEIUPOBAaHUE Samanusa IS
HacnencTeeHHoU mHpopmarmn. Oyrkmn JHK 3aKperuieHus Marepuana: Ceblika
B KJIETKE.

8 Hyxneunossle kucnorsl. PHK. Buasl u 2 0 2 PaGota B MameIx rpymmax, CemuHap Buneo-ypok mo Tteme: Ccpuika
¢yskunn PHK. AT® — ciermdnaeckit petieHue 3anay, 3amaHus hinic:e
HYKJIEOTH. (DyHKIII/H/I ATO. MOJACIIMPOBAHUC 3aKPCIUICHUA

Matepuana: Ccblika

9 l'enernueckuii kox. CBoiicTBa 2 0 2 Peurenue 3ana4 Cemunap Buneo-ypok mno teme: Ccbuika

TEHETUYECKOr 0 KOAa. 3amaHus JUTS
3aKpeIUIeHuUs
Mmarepuasa: Ccblika

10 | Merabonausm — OCHOBA CYILECTBOBAHMS KMBbIX 2 0 2 Penenue 3ana4 Cemunap Buneo-ypok mo teme: Ccebuika

Opranm3MoB. AHAOOII3M — TIACTHYECKII 3ananus AT
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https://studme.org/118388/matematika_himiya_fizik/sovremennye_predstavleniya_proishozhdenii_zhizni

obmeH, OnocuuTe3 Oenka. MaTpryHbIN 3aKpeIUICHUs
TIPHUHITUI PeaTn3aiy HHOPMAITIIL marepuana: Cebiika

11 DHepreTHdecknii  OOMEH —  KaTaOOJIH3M. 2 1 1 Pa6ora c Cemunap Buneo-ypok mo teme: Ccbuika
I'ereporpodHbliin aBTOTPOMHBIA THITEI 0OMEHa MOy JIbHBIMH KapTaMH, 3aganus JULA 3aKPEIICHHUS
BemecTB. Poms  AT® B oOMeHe BeriecTs. TecT Matepuana: Ccblika

12 Krnerounsle cTpykTypbl U UX 1 1 Pa6ota c Cemunap Buneo-ypok mno teme: Ccbuika
¢ynkuun. bronornyeckue MOJLY/IbHBIMH KapTaMH, 3ananus JUTSL 3aKPETUICHHS
MeMOpaHbl. CBOMCTBa OMOIOTHYECKIX TecT Marepuana: Ccbuika
MeMOpaH. MeXKJIeTOUHbIe KOHTaKTHI.

13 9yKapI/IOTI/I‘IeCKaﬂ KJICTKA. ]_[I/ITOHHEBM a n 2 1 1 Pabora ¢ MOJYJIbHBIMH KapTaMHU, JII/ICKyCCI/IH BI/II[CO-ypOK no teme: Ccplika
ee coiictBa. Opranonasl. MeMOpaHHbIE Tect 3amaHus IUTS 3aKPETUICHUS
cTpykTypbl KineTku. IIIC, kommnekc ['oabmxu, matepuana: Ccblika
JIM30COMBI — €IMHAsl MeMOpaHHas CHCTEMa.

[Tnactuasl ¥ MUTOXOHIPUH -
MIOJTyaBTOHOMHBIE OpTaHeIUIbl KIETKU

14 HCMCM6paHHLIe OpPraHeIlIbI KJIETKHA — 1 1 Pabora ¢ MOZYJIbHBIMH KapTaMH. HI/ICKYCCI/UI BI/I,I[CO-ypOK mo Tteme: Cchuika
pHOOCOMBI, KJIETOUHBII LIEHTP U LIEHTPHOIIH, 3aganus JUTSL 3aKPETUICHHS
OpraHOW/IbI IBHKEHUS, Matepuana: Ccblika
KJIETOYHbIE

15 Anpo. Xpomatun u xpomocoms! . KapuoTtum — 1 1 Pabora ¢ MOy IbHBIMH KapTaMH, Huckyccust Buneo-ypox no Teme: Cebuika
XPOMOCOMHBIN HA0Op KIIETKH. TecT
JIMIDIONTHBIA ¥ TalmouAHBIA  Habop 3ananus A
xpoMocoM. Bupycsl - HEKJIETOYHBIE 3aKpeIUICHUA
(OPMBI KHU3HHU. matepuana: Cebiika

16 | BocrnpousseaeHHe GUONOTHYECKHX CUCTEM. 1 1 Pabora c Cemunap Buneo-ypox mo teme: Ceblika
Jlenenue KISTKM— MATO3 — OCHOBa OECIIOIOro MOIyJIbHBIMU KapTaMmu, TECT, 3ananust U1t
Pa3MHOXKEHHS. penicHue 3a1aq 3aKperieHus Marepuana: Ccblika

17 | Honosoe pasmHoxkenune. Meiios. [ameTorenes. 1 1 Pa6ora c Cemunap Buneo-ypox 1o teme: Ceblika
OmnoporBopenue. [Taprenorenes. /IsoitHoe MOJYJIBHBIMU 3anamus AU 3aKpETICHHA
OILIOJOTBOPEHUE Y BBICIIUX PACTEHH. KapTaMu, TECT, PELICHUE Marepuana: Cehblika

3a1a4

18 | Ontorenes. CxoacTBO 3apobllIei U 1 1 Pa6ora c Cemunap Bupgeo-ypox mo Tteme: Ccbuika
SMOpHOHAIIbHAS AUBEPTeHIHS [TPU3HAKOB. MOJLy JIbHBIMH KapTaMH,
buorenernueckuii 3akoH. Bzaumoneiicrsue TecT Saganus IS
KJIETOK B MHOTOKJICTOYHOM Opranu3Me. Pa3surue 3aKpEIIICHHS
OPraHM3MOB U OKpY’Karomias cpea. Mareprana: Ccpuika
Bcero 34 15 19

11 xmace
OCHOBBI TeHeTHKH U CeJIeKIMH

1 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH. 2 1 1 3HaKOMCTBO c CemuHap Buneo-ypok mo teme: Cchbuika
MoHoruOprHOE CKpEIUBaHUE. 3aKOHBI T€HETHYECKOH 3amanus JUTS 3aKPETUICHHS
JOMHMHHPOBAHMS M PACHICIVICHUA TIpH TEPMHUHOJIOTHEH. Mareprana: Ccbiika
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MOHOFI/I6pI/I[[HOM CKpCUIMBAHWU.

Cocrasnenue cxeM. Yacts A

2 AunnenbHble renbl. [TomHoe 1 HCIIOJIHOC Peniedgue reHeTnuecKux CeMHHap BI/IZICO-ypOK mo Tteme: Cchlika
JIOMHUHHPOBaHUE. AHAIN3UPYIOIIEe sazau. Yacts C. 3aganus JUTS 3aKPETIICHAS
CKpCIIMBaHHE. Mateprana: CchlTka

3 AurubpuaHoe CKpeluBaHue. 3aKoHsI Cocrasnenue CXEM. CemuHap Buzeo-ypox mo teme: Ccbiika
HE3aBUCUMOTO U CIIETUICHHOTO HACJIEeIOBAHUSI. Perirenre TeHeTHYECKITX 3ananus JUTS 3aKPETUICHHS

sanay. Yacts C. Marepuana: Ccbuika

4 Perrenne 3ama4  Ha MOHOTHOPHUHOE (TIOTHOE U Pemienue Cemunap Buneo-ypok mo teme: Ccebuika
HETIOTHOE JOMIHHUPOBAHUC) U TUTHOPHIHOE reHeTHYeCcKHX 3a1a4. YacTh 3amaHus JUTS 3aKPETUICHUS
CKpelyBaHue (He3aBUCHMOE U 1ETJICHHOE C. Matepuana: Ccblika
HACJICIOBAHUE).

5 IMonuruOpuHOE CKpEIBaHUE. PemeHre reHeTHIECKIX Cemunap Buneo-ypok mno teme: Ccbuika
BzaumonetictBue renos. KommiemMeHTapHOCTS, sanayu. Yacts C. 3anaHus Ui 3aKperieHust
MOJIUMEPHSI, DIHCTa3 matepuana: Ccbuika

6 Perrenne reneTnyeckux  3aaad MOBBIIICHHOM Pemenne Buneo-ypox mo teme: Cebuika
CJIOJKHOCTH. reHEeTHYECKUX 3a7a4 3agaHus JJIA 3aKPCTUICHUSA

matepuana: Ccplika

7 T'eneruka onpenenenust mosa. ClerIeHHOe C Peenue Buneo-ypok mo Tteme: Ccpuika
TOJIOM HaCJIeIOBaHMUE. FeHEeTHYECKHX 3a1a4. YacTh 3amaHus IUTS 3aKPETICHUS
HacnenoBanue, orpaHIYeHHOE TIOJIOM. C. Matepuana: CcplUika

8 OCHOBHBIE 3aKOHOMEPHOCTH U3MEHUYHBOCTH. Pa6ora c Buneo-ypok mo teme: Ccblika
KomOunaTiBHAs 1 MyTaIllMOHHAS M3MEHYNBOCTb. Moy IbHBIMH KapTaMH, TECT. 3ananus JUTS 3aKPeTUICHHS
[IprarHBI BOSHUKHOBEHUS MyTaImii. Bumsr Yacts A, B. Matepuana: Ccblika
MyTalui.

9 MHOXeCTBeHHBIH aienn3M. MoOUIbHBI € Pa6ora c Buneo-ypok mo Tteme: Ccpuika
reHeTHIecKue dneMeHThl. [{uTormasmMaTnaeckas MOJLY TEHBIMH 3amaHus IUTS 3aKPETUICHUS
HACJI€ICTBEHHOCTb. KapTaMmH, Tecr. Matepuana: Ccblika

Yacts A, B.

10 B3aumopelicTBue reHOTUNIA U CPEABI. Pa6oTa ¢ MOy IbHBIMH Buneo-ypok mo Tteme: Cchbuika
MonudukanmonHas u3MeHInBOCTh. Hopma KapTaMH, TECT. 3amaHus JUTS 3aKPETUICHHS
peakuyy. Bapuanyonnsle psiabl IpakTuueckas paboTa. matepuana: Ccblika
MOJTU(UKAITMOHHOW HM3MEHYMBOCTH

11 OCHOBHBIE 3aKOHOMEPH OCTH (PyHKIIMOHHUPOBAHHS Pabora B MaJbIX Buneo-ypok mo Tteme: Ccpuika
I'eHOB B XO/1€ MHAWBH/Iya JIGHOTO Pa3BHUTHSL. rpynmnax. MopenupoBaHue. 3amaHus [UIs 3aKpeTIICHUs
Juddepenmmponka 1 CTePMUHAIIHIS. Matepuana: Cchlika

12 | IlposiBeHre TEHOB B Pa3BUTHUHU. Pa6ora B MaJbIX Buneo-ypok mno teme: Ccbuika
IIneitoTpoHoe pa3BUTHE NEHCTBUE I'eHA. rpymnmnax, AUCKyCCUs 3amanus JUISL 3aKpETUICHUS
JletanbHble MyTaliu. XUMeEphl 1 TPAHCTEHHbIE matepuana: Ccblika
OpraHu3Mebl. [ 'eHeTHYecKre OCHOBBI TIOBEICHNSI.

13 I'enetuka yenoBeka. MeTo1bl U3yUYeHUs Pabora B MambIx Trpymmax, Buneo-ypok mo Tteme: Ccbuika
TEHETHUKU YeJIOBeKa — OMOXUMHUIECKUI u muckyccus. Yacte A, B. 3anaHust U1 3aKpeTICHNsT MaTepuana:
IIUTOT€HETHYECKUI METOTBI. Ccbutka

14 Meroppl U3ydeHusi TeHETUKH YeJIOBeKa — Ananmu3 Buneo-ypok mo teme: Cchbuika

reHeaIOrMUECKU METOI, OJIM3HEIIOBBII
METO/I.

ponocnoBHbIX. Yacte A, B.

3amanus JUTS 3aKPETIICHAS
matepuana: Cceblika
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15 | HacnencrBenHble Gone3Hu uesioBeka M UX 1 0 1 Pabora B MalbIxX Buneo-ypoxk mo Tteme: Ccbuika

IpeAynpesKacHHE. rpymnmnax, AUCKYyCCHS. 3amaHus JUTS 3aKpETICHUS
Marepuana: Cchlika

16 | Cenexums. Mertons! cenexiin. [Topona, copr, 1 0 1 Pabora B MampIX Trpymmax, Bugeo-ypok mo Tteme: Ccpuika
IITAMM — HCKYCCTBEHHBIC TIOITYJIAIIUH muckyccus. Yacts A, B. 3ananus JUTS 3aKPETUICHUS
opranu3MoB. buorexHomnorus. Matepuana: Ccplika

JBOJIIOLMOHHAS TeOPHUS

17 BosuukHoBeHune U pa3BUTHE 1 1 0 Pabora B MampIX Tpymmax, Buneo-ypok mo teme: Ccbuika
9BOJIFOLIMOHHOM TEOPUH B 10 JAPBUHOBCKUI nuckyccus. Yacte A, B. Saganus JUTS 3aKPETUICHUS
nepuon, Padoter K. Jluanes, XK.b. Jlamapka. matepuaina: Ccblika
Barnsaaer XK. Kroswe, U. JapBuna. Yuenue Y.

JlapBuHa 0 IPOUCXOXKICHUH BUJIOB.

18 JIBr>KyIIME CHIIBI 3BOJIFOLIUKU. Y YEHUE 0 2 1 1 Huckyccust. YacTts A, Buneo-ypok mo Tteme: Ccpuika
€CTECTBEHHOM O0TOOpe. AlanTanuy — pe3yabTaT B. 3amanus TUISt
€CTECTBEHHOTO O0TOOpa — MHUKPOABOJIIOLNS 3aKpeTUICHUS

matepuana: Ccblika

19 3aKOHOMEPHOCTH 3BOJIIOIIMOHHOTO TPOIIecca. 2 1 1 Juckyccust. Yacts A, Buneo-ypok mo teme: Cchbuika
MaxkpoaBotonus. ['TaBHbIE HalIpaBIeHUS B. 3amaHus JIJIS1 3aKpeTUIeHUs
SBOJIONWH. J{MBEpreH s, KOHBEPTeHIIN, Marepurana: Cchlika
[Mapamienn3m — OCHOBHBIC ITYyTH SBOJTFOIMOHHBIX
npeoOpa3oBaHUN.

20 | Pa3BuTHE OpraHU3MOB B PAa3HbIE F€OJIOIMYECKHE 1 0 1 Bammra pedeparos. Yacte Buzneo-ypox mo teme: Ccbiika
STIOXH. AHTPOTIOTeHE3 AB. 3ananust Ui 3aKpeTyIeHUs

Matepuana: Ccblika
Jkojoruvyeckne cucreMbl. OCHOBBI IKOJIOTHH.

21 CoobmiecTBa, momyssinyu. JKu3Hp B 1 0 1 Huckyccust. Yacts Buneo-ypok mo Tteme: Ccpuika
COO00IIECTBAX, IKONIOTHIECKUE CHCTEMBI — AB, C. 3amanus JUTSL 3aKPeTICHHS
OHMOTECOIICHO3BI. Matepuana: Ccpuika

22 | B3aumooTHOIIEHNUs OpraHu3Ma U Cpeabl. 1 0 1 Huckyccust. Yacts Bupneo-ypox mo Tteme: Cebuika
®DakTopsI Cpe/bl: A0MOTUICCKUE, OMOTHYECKUE, A,B, C. 3ananus JUIS1 3aKpeTUICHUs
aHTpOIIOreHHbIE. Poiib ()akTOpPOB Ha cocTOsIHUE Matepuana: Ccblika
OpPraHu3MOB B COOOIIIECTBAX

23 Buocdepa. YcnoBus coxpaHeHUs] paBHOBECHS B 1 0 1 Huckyccus. Yactb Buneo-ypok mo teme: Ccbuika
omocdepe. Hoocdepa. AB. 3ananus JUTS

3aKpeTIeHUs

matepuana: Ccbuika

Bcero

34

12

22

YueOHO-MeTOANYECKOE 00ecTeueHne 06pa30BaTeJ’IbHOﬁ JACATCJIBHOCTH

AragonoBa 1.b., CuBornazos B.M. buonorus xuBoTHbIX. YueOHOe mocobue s ydamuxcs oOrieoOpazoBarenbHbIX yupexkaeHuit 10-11
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kiaccel. [Ipopunsnoe o0yuenue. — M.: lpoda, 2006. — 121 c.

AraponoBa W.b., CusornazoB B.W. buonorus pacrenuii, rpu6oB, numaiiHukoB. buonorus. VYdueOHoe mnocobue g yyammxcs
oOpa3oBatenbHbIX yupexaeHuid 10-11 xmaccsl. IlpodunbHoe oOyuenue: coopuuk 2/ABT.coct. B.M. Cupornazos, M.b. Mop3ynoBa. — M.:
Hpoda, 2006.

Anbeptc b., bpeit /1., JIstouc k., Padd M., Pobeptc K., Yorcon [x. Monekynspras 6uonorus kietku. T.3. — M.: Mup, 1994. — C. 7 — 149.
AHnaromus yenoBeka: YueOHuk s By30B. Kypenmaa M.M., Oxwurosa A.I1., «Bragoc» - 2002, 384 c.

bumy I'J1., Kpeokanosckuit B.A. buonorus. [lonuslit kype B 4 1. — 5-¢ u3za., nepepad. U nomn. — M.: U3narensctBo Onuke, 2010. — 544 c.: u.
buoxumus/Iloa.pen. akan. E.C. Cepepuna. — M.: TDOTAP — Menua, 2008. — 768 c.

Bykpunckas A.I'., Knanos B.M. Pacckassl o Bupycax//HoBoe B xu3uH, Hayke, TexHuke. Cepust «buonorus». — M., 1986. Ne4 — 64 c.
Bepemaruna B.A., OcHoBBI 00111€# niuTosoruu: yaeOHoe mocooue/B.A. Bepemaruna. — M.: U3agatenbckuii ieHTp «Akagemus», 2007. — 176 c.
Bumu K., [letbe B buonorus: Ilep. ¢ anrn. — M.: Mup, 1974. — 824 c.

() I'pun H., Crayt VY., Teinop . buonorus: B 3-x T. — M., 2002.
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