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INOACHUTEJIbBHAS 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl OMpeesieHUs
MOJIXO0A0B K (OPMHUPOBAHUIO COACpKaHUS ydeOHOro mpeamera «bHOJOTHS» COCTaBWIM:
koHnenryainbHbie monokeHus DPIOC COO o B3auMOOOYCIOBICHHOCTH ILeJieH, COIEp>KaHMs,
pe3yNbTaToB 00y4YeHUs U TPEOOBAHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TIOJIOKEHHUS 00 00X
LeIsIX W MPUHIMIAX, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CpEIHEro oOIero
obpazoBanusi B Poccuiickoit denepanuu, a TakKe TMOJOKEHUS O cHenuduKe Ouomoruu, eé
3HAYEHUH B IO3HAHUH >KUBOM MPUPOJIBI U 00ECTIEYEHUH CYIIECTBOBAHUS YEIOBEYECKOIO OOIECTRA.
CornacHo Ha3BaHHBIM IIOJIOKEHUSM, OIPEAETICHb OCHOBHBIE (DYHKIIMU POTPAMMBI 110 OUOJIOTUH U
€€ CTpYKTypa.

[TporpamMMma 1mo Ouosioruu Ma€T MpEeNCTaBICHHUE O IeNsAX, 00 oO0Iel crpareruu OOy4eHUs,
BOCIUTAHMS M PA3BUTHS O0YUaIOLIUXCSI CPECTBAMH yuyeOHOro npeamera «buonorusy, onpeaenser
00s13aTeNIbHOE TPEAMETHOE COAEPIKaHUE, €ro CTPYKTYPY, paclpesieieHne 1Mo pasjesiaM U TeMaw,
PEKOMEHIYeMYIO TIOCTIEI0BATEIHLHOCTh U3yUEHHS y4eOHOr0o MaTepuaa ¢ yuéToM MEXIPEAMETHBIX
¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH OOpa30BaTEIbHOTO IPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4aromxcs.

B mporpammMe 1o OHOJOTMH TakKe YYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpPEIMETHBIM U MPEIMETHBIM pe3yiabTaTaM oOydyeHuss B (HOpPMHUPOBAHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIBHON NESATEIBHOCTH/YI€OHBIX NEHCTBHHA OOYJaromUXCcs II0
OCBOEGHHUIO COJIepKaHUs OMOIOTUYECKOT0 00pa30BaHUsI.

B mporpamme mo Omonorum (10-11 kiaccel, 6a30BbIii YpOBEHb) peaqN30BaH MPHHIIUI
NPEEMCTBEHHOCTH B M3y4eHUM Ouojoruu, Ojaromaps dYeMy B HEHl mpocMmaTrpuBaercs
HANpaBICHHOCTh HAa pPa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHWEM E€CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHHUS,  LIEHHOCTHBIX  OpUEHTAUUH  JUYHOCTH,  OSKOJIOTMYECKOIO  MBIIIJICHHUS,
MPEJICTaBICHUN O 3T0POBOM 00pa3e )KU3HH M OEpEeKHBIM OTHOIICHHEM K OKPYKaIOIIeH MPUPOTHON
cpexe. IloaTomy Hapsay ¢ U3ydeHHEM 0OLIeOMOIOTHYECKUX TEOPHi, a TakKe 3HAHUN O CTPOECHUH
KHUBBIX CHCTEM pa3HOTO paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IMPOIECCOB B
nporpaMMe MO OHOJOTMM YAENeHO BHHMMAaHHE HCHOJb30BAHUIO TIONYYEHHBIX 3HAaHUN B
MOBCETHEBHON KM3HHM IS pEIICHWs NPUKIATHBIX 3a7]ad, B TOM YHCJIE: NPOPHIAKTUKA
HACJIe/ICTBEHHBIX ~ 3a00JIeBaHMI  YeloBeKa,  MEIUKO-TEHETUYECKOI0  KOHCYJIbTUPOBAHMS,
00OCHOBAHHUSI JKOJOTUYECKH II€TIECOO0Pa3HOTO TOBEICHHUS B OKpYKAIOIIEW NPUPOIHOU cperne,
aHajIM3a BIUSHUS XO3AHCTBEHHOM JEATENbHOCTH YEJOBEKAa HA COCTOSHUE NPUPOAHBIX H
MCKYCCTBEHHBIX OJKOCHCTEM. YCWICHHWE BHHMAaHHUS K MPHUKIATHON HANPaBIEHHOCTH YYeOHOTO
npeamera «buosorus» MPOAMKTOBAHO HEOOXOAMMOCTBIO OOECIEUEHHUs! YCIOBHH JUIS pEIICHUsS
OJTHOW W3 aKTyaJbHBIX 3a]a4 IIKOJIBHOTO OMOJOTHMYECKOr0 O0pa3oBaHMsI, KOTOpas TpEAIoaraet
¢dopmupoBaHue y O0OydYalOUIMXCS CHOCOOHOCTH agalTHPOBAaThCS K HW3MEHEHHUAM JIMHAMUYHO
Pa3BUBAIOMIECTOCS COBPEMEHHOTO MHpA.

Buonoruss Ha ypoBHe cpenHero oOmero oOpazoBaHMs 3aHMMaeT BaxkHoe Mecto. OHa
oOecnieunBaeT (opMHupoBaHHE Yy OOy4aroUIMXcs MPEACTaBICHUN O HaydyHOW KapTHHE MHpa,
pacupsier ¥ 000011aeT 3HaHUS O >KMBOM Npupoje, €€ OTIMYUTENbHBIX MPU3HAKAaX — YPOBHEBOM
OpTaHW3allM M DBOJIOIUH, CO3AET YCIOBUS Ui TO3HAHWS 3aKOHOB JKHUBOW TPHPOIHI,
¢dopmupoBaHus (DYHKIIMOHAIBHOM T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO U Oe3omacHoro obpasza
KHU3HH, YKOJIOTHUECKOTO MBIIUIEHHS, IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bbonbiioe 3HaueHne OUOIOTHS UMEET TaKXkKe JUIsl pEHICHHs] BOCIUTATENIbHBIX U Pa3BUBAIOLINX
3ajady CcpegHero oOmero oOpa3oBaHMs, COIHMANU3alMu oOydarouuxcs. M3ydenue Ouonoruu
o0ecnieunBaeT ycioBUs [ (HOPMHUPOBAHMSI HMHTEJUIEKTYalIbHBIX, KOMMYHUKALMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYphI, CHOCOOCTBYET MHTETPALUU OMOIOTHYECKHX
3HAaHUW C TPEJCTaBICHUSIMHM U3 JAPYTrUX y4YEOHBIX MPEIMETOB, B YAaCTHOCTHU, (U3UKH, XUMUU U
reorpaguu. Ha3BaHHbBIE TMOJNOXKEHHsT O MpeaHa3HauUeHHUM YdeOHOro mnpeamera «buomaorus»
COCTaBUJIM OCHOBY JJISl OTIPEAETICHUS MOAX0A0B K 0TOOpY U CTPYKTYPUPOBAHHUIO €r0 COJEpKaHus,
MPEJCTABICHHOTO B IIPOrpaMMe Mo OMOJIOTHH.



Ot60p conepxkanusi yueOHOTO TIpeameTa «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIUH KyIbTypOoCOOOPa3HOTO IMOAX0/Aa, B COOTBETCTBHH C KOTOPHIM OOYYaroIIMecs IOJKHBI
OCBOWTH 3HAaHUS M YMEHHUS, 3HAYUMbIC UIsI (POPMHUPOBAHUS OOIICH KYJIbTYpPBI, ONMPEACIAIONINe
aJICKBATHOE TIOBEJACHHE 4YEJIOBEKA B OKpPYKAIOMICH MPUPOAHONW cCpelne, BOCTPEOOBAHHBIC B
MMOBCETHEBHON J>KM3HU M TMPAKTHYECKOW nesTenbHocTH. Oco00e MECTO B ATOM CHCTEME 3HAHHM
3aHMMAIOT DJIEMEHTHI COJIEPIKAHUS, KOTOPBIC CIIY)KAaT OCHOBOU it ()OPMUPOBAHUS TIPEICTABICHUN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpPa M IEHHOCTHBIX OPHCHTAIUAX JIMYHOCTH,
CHOCOOCTBYIONINX T'YMaHU3AIUN OMOJIOTHIECKOT0 00pa3oBaHMUsI.

CTpyKTypHpOBaHHE COJEpKaHUS Y4YeOHOro MaTepwalia B IIporpamMMmMe IO OWOJIOTHHU
OCYIIECTBICHO C Y4Y€TOM MPHOPUTETHOTO 3HAYCHUS 3HAHUKW 00 OTIMYUTEIHHBIX OCOOCHHOCTSX
YKUBOM MPUPO/IBI, O €€ YPOBHEBOW OpPTaHM3aIlMN U 3BOJIIOIHMH. B COOTBETCTBUM C 3THM B CTPYKTYpE
yaeOHoro npeameTa «bHoIoTus» BBIICICHBI CICAYIOIINE COACPKATEIbHBIC TMHUU: «bHoIorns Kak
Hayka. Meroabl HayyHOro mo3HaHUM», «KieTka kak Ouojormdeckas cucremayn, «OpraHu3zM Kak
Omosorudeckasi cuctema», «Crucrema U MHOrooOpasue OpraHuYECKOTO MUPay, «IBOJIOIUS KUBOK
MPUPOABI, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Heab usydenus ydeOHOro mpenmera «buonorus» Ha 0a30BOM YPOBHE — OBIIAJICHHE
00y4aroIUMUCS 3HAHUSIMHA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3alliy KUBBIX CUCTEM Pa3HOTO
paHra u nmpruoOpeTeHrne YMEHUN UCIIONIL30BaTh ATH 3HAHUS JJIS TPAMOTHBIX JICHCTBUN B OTHOIIICHUN
00BEKTOB JKMUBOU MPUPOJIBI M PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHne Menu W3y4eHus ydeOHoro mpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecrieunBaeTcs pelieHueM CIeAYyIoInX 3a1ay:

OCBOCHHE O0YJAIOIIUMHUCS CHCTEMbI 3HAHUW O OMOJIOTUYECKUX TEOPHSX, YUCHUSNX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPAaBHUIIaX, CIYXKAIIMX OCHOBOU sl (JOPMUPOBAHUS MPEACTaBICHUN
0 €CTeCTBEHHO-HAYYHOH KapTHUHE MUpPA, O METOJIaX HAYYHOTO TIO3HAHUS, CTPOCHUH, MHOT000pa3un
U OCOOCHHOCTSIX JKUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3allMH, BBIJAIOIIMXCS OTKPBITHIX U
COBPEMEHHBIX MCCIICIOBAHUSX B OHOJIOTHH;

dbopMupoBaHre y OOYYAIOIIMXCS TO3HABATEIbHBIX, WHTEIJIEKTYadbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Mpollecce aHalM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJOTMU HAYYHBIX B3TJISIOB,
UJeH U MOAXO0/IOB K M3YUEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIiy;

CTaHOBJICHUE Y 00YYAOIIUXCS OOIICeH KYIBTYpPhI, PYHKIIMOHATHHONH TPAaMOTHOCTH, Pa3BUTHE
YMEHUI OOBSACHATh U OLEHUBAThH SIBJICHHS OKPYXKAIOLIETO MHpa >KMBOW MPHUPOABl HA OCHOBAHHH
3HAHWUU U OTIBITA, TTOJIYYEHHBIX TIPU U3YYCHUN OMOJIOTHH;

dbopMupoBaHHe y OOYYaIOIIUXCS YMEHHH WJUIIOCTPUPOBATH 3HAYEHHE OMOJIOTHYECKHX
3HAHUWA B TPAKTHYECCKOH JIEATEIHPHOCTH YEJIOBEKa, PA3BUTUH COBPEMECHHBIX MEIHIIMHCKHX
TEXHOJIOTUH 1 arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOCKJAEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM J>KHBOH TIPUPOIBI,
HE0OXOIUMOCTH OEpeKHOTO OTHOIICHHUS K HEW, COONMIOJIEHUs] ITUUECKUX HOPM IPH MPOBEICHUU
OMOJIOTHYECKUX HUCCICIOBAHMIA;

OCO3HAaHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUUM I TMOBBIIMICHUS YPOBHS SKOJOTHYECKON
KYJBTYPBI, 111 (JOPMUPOBAHUS HAYIHOTO MHUPOBO33PCHHSI,

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUM W YMEHHA B TMOBCEAHEBHOW JKU3HHM IS OIEHKHU
MOCIICACTBUM CBOCH JIESITEILHOCTH TI0 OTHOIICHUIO K OKPYXAroIIeW cpeae, COOCTBEHHOMY
3JI0pOBBI0, 000CHOBaHUE U COOIOICHNE Mep MTPODUTAKTUKH 3a00IeBaHUIA.

CBSI3b C PABOYEN IMPOT'PAMMOM BOCITUTAHMS IIKOJIbI

Peanuzanus BOCHHMTATENBHOTO IMOTEHLMANA YPOKOB OHONOrUM (YPOUHOH JESTEIBHOCTH,
ayZINTOPHBIX 3aHATHH B paMKaX MaKCUMAaJIbHO JOIYCTUMOW y4eOHOI Harpy3Kkn) MpeaycMaTpUBacT:

- MaKCHMAaJIbHOE HCII0JIb30BaHNE BOCIUTATEIBHBIX BOZMOXKHOCTEH COMEpKAHUS YPOKOB JIJIst
dopMupoBaHns y OOy4YarOIIUXCS POCCHHCKUX TPAIUIMOHHBIX JTyXOBHO-HPaBCTBEHHBIX W
COILIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUICKOTO UCTOPHUUECKOTO CO3HAHUS HAa OCHOBE MCTOPHUYECKOTO
IPOCBEIICHHS; MOJ00P COOTBETCTBYIOIIETO COAEP)KaHMS YPOKOB, 3aJaHMH, BCIIOMOTATENbHBIX
MaTepHaoB, MPOOJIEMHBIX CUTYalUH ISl 00CY XK ICHHIA;



- BKJIIOYEHUE B COAECPKAHUE YPOKOB IICJIEBBIX OPUEHTHUPOB PE3YJIHTATOB BOCHUTAHMS, UX
YYET B ONPECICHUHN BOCIUTATEIIbHBIX 33]1a4 YPOKOB, 3aHSATHU;

- BBIOOp METOJOB, METOJIMK, TEXHOJIOTHI, OKA3bIBAIOIIUX BOCITUTATEIHLHOE BO3JICHCTBUE HA
JIMYHOCTb B COOTBETCTBHH C BOCIHTATEIbHBIM HJCAIOM, II€IbI0 W 3ajlayaMH BOCIHMTAHUS,
LIEJICBBIMU OPUEHTUPAMU PE3YyJbTaTOB BOCHUTAHUS; peaJu3alyi0 MNPUOPUTETAa BOCIHUTAHUS B
y4eOHOM e TEIBHOCTH;

- IPUBJICYCHUE BHUMAHHS OOYYarOUIUXCS K IIEHHOCTHOMY acCIleKTy M3y4aeMbIX Ha ypOKax
MIPEIMETOB, SBICHUI W COOBITHI, MHUITMMPOBAHUE OOCYKIEHUH, BBHICKA3bIBAHUN CBOETO MHEHUS,
BBIPAOOTKH CBOETO JINYHOCTHOTO OTHOIICHHS K U3Y4aeMbIM COOBITHSAM, SIBJICHUSM, JTUIAM;

- [pUMEHEHHE HWHTEPAaKTUBHBIX (opM yueOHOH paboOTBl — HMHTEIICKTYAIbHBIX,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0O MOTHUBAIIMIO, HWIPOBBIX METOJUK, JTUCKYCCUH, MArOUIUX
BO3MO>KHOCTB MTPUOOPECTH OMBIT BEJICHUSI KOHCTPYKTUBHOTO JIMAJIOTA; TPYNIIOBOM pabOThI, KOTOpas
YYUT CTPOUTH OTHOIICHHS M JEHCTBOBATh B KOMAaHZE, CIOCOOCTBYET Pa3BUTHIO KPUTHUUYECKOTO
MBIIIJICHNUS,

- nmoOyxneHue oOyyarommxcs coOJI0JaTh HOPMBI TMOBEICHUS, IMpaBWiIa OOILIEHUS CO
CBEPCTHUKAMH M  TEJIarorMYyeCKUMH  paOOTHHUKAMH, COOTBETCTBYIOIME VYKJIQAy  IIKOJBI,
YCTaHOBJICHHE U TOJICPKKY T00poKenaTeabHoi aTMochepsl;

- OpraHu3aIyi0 HACTABHUYECTBA MOTHBUPOBAHHBIX U 3PYAMPOBAHHBIX OOYYAIOUIMXCS HAJl
HEYCIEBAIOIIMMU  OJHOKJIACCHUKaMH, B TOM 4YHClIe C OcCOObIMH  00pa3oBaTeIbHBIMU
MOTPEOHOCTSAMH, JAIOMIETO OOYYAarONIMMCST COIMAIIBHO 3HAYUMBIH ONBIT COTPYJHUYECTBA U
B3aMMHOU ITOMOIIIH;

- UHULMMPOBAHHUE U TOJACPKKY MCCIEIOBATENBCKOM JCATEIHPHOCTH O00yJarouuxcs,
IJJAHUPOBAaHUE M BBINOJIHEHUE WHAUBUAYAJIbHBIX M TPYNIOBBIX IPOEKTOB BOCHUTATEIBHOU
HAMpPaBIECHHOCTH.

Pesynbrarhl enquHCTBa y4eOHOM M BOCHHMTATENBHOW AESITENHHOCTH OTPAXKEHBI B pas3fele
pabouei mporpaMMmbl «JIMUHOCTHBIE pe3yabTaThl M3y4eHHS yueOHOTro mpeamera «buonorus» Ha
YPOBHE CpeAHEro 001Iero oopa3oBaHus».

MECTO YYEBHOT' O TIPEJIMETA «bBUOJIOT'US1» B YYEBHOM IIVIAHE

Ha ypoBue cpennero o0iero oopazoBanusi «bruonorus sBisieTcsi 00513aTebHBIM YYeOHBIM
IPEIMETOM, KOTOPBII BXOJUT B COCTaB MpeAMETHON o0nacTi «EcTecTBEeHHOHAYYHbIE IPEIMETHI.

Cpox ocBoenus paboueit nporpammsl: 10-11 knaccsl, 2 roga

KosnyecTBo yacoB B yueOHOM IIaHe Ha U3ydyeHue npeamera (33-34 yueOHbIe HeJeNn)

Kimacc KommgectBo wacoB B Henenmo | KomndecTBo 4acoB B roj
10 xnacc 1 34
11 xmacc 1 33
Bcero 67




COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3p OMOJOTMHM C OOIIECTBEHHBIMHM, TEXHUYECKUMU U JPYTUMU
€CTECTBCHHBIMU HaykKamu, (uiocoduel, ITHKOW, SCTETHKOW u mpaBoMm. Ponbs Owonoruu B
(dbopMUpOBaHUM COBPEMEHHOI Hay4HOI KapTUHBI Mupa. CucTeMa OMOJIOTHYECKUX HAYK.

Mertoapl 1MO3HAHUS KUBOWU MPUPOILI (HAOIIOACHUE, SKCIEPUMEHT, ONMUCAHUE, U3MEPEHUE,
KjaccuuKalus, MoJICTUPOBaHNE, CTaTUCTUYECKass 00pabOTKa JaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOobl TO3HAHUS JKUBOU MIPUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiaeckas pabora Ne 1. «lMcmonp3oBaHWE pa3IMYHBIX METOAOB TIPH HW3YYCHUU
OHOJIOTrMYECKHX O0OBEKTOBY.

Tema 2. /KuBble cuCTeMBbI M HX OPraHU3aI M.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTIuyue >KUBBIX
CHUCTEM OT HEOPTraHUYECKON TPUPOJIBI.

CpoiicTBa OuocucteM ¥ WX pa3HoOOpa3we. YPOBHM OpraHU3aluud  OHOCHCTEM:

MOJIEKYJISIPHBIH, KJICTOYHEIH, TKAHCBBIH, OpraHU3MEHHBIMH, MOMYJISIUOHHO-BUOBOM,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBI.
JdemMoHcTpaumMu:

Tabmuubl u cxembl: «OCHOBHBIE NPU3HAKM KHU3HH», «YPOBHM OpraHM3allld KHUBOH
MIPUPOABDY.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMuveckuii cocTaB U CTPOEHHE KJIETKH.

XVUMUYECKUI COCTaB KJIETKH. XUMUYECKUE DJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Bona n MuHepasibHBIE BEIIECTBA.

@yHKIMM BOJABl M MHUHEpPAIBHBIX BelIECTB B KieTke. [loanepkaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 6enKoB. AMHUHOKHUCIIOTBI — MOHOMEpHI OekoB. Hezamenumble u
3aMEHHUMbIE AMMHOKHCIIOThl. AMUHOKUCIIOTHBIM COCTaB. YPOBHH CTPYKTYpPbI OEJIKOBON MOJIEKYJIbI
(mepBUYHAasi, BTOPUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTYypa). XMMHUYECKHE CBOICTBA OENKOB.
buonoruueckue GpyHKIuu 6EIKOB.

@epmeHThl — Ouojoruyeckue kartamuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  cneuuduuHoctb.  Kodepmentsl.  Burtamunbl.  OTnuuuss  QepMEHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBonabl: MOHOCaxapuabl (TJIHOKO3a, pubo3a M e30KCuprbo3a), Aucaxapuasl (caxaposa,
JaKTO3a) W TOJHMcaxapuabl (Kpaxmai, TJIMKOTeH, Ie/utono3a). buomorndeckue (yHKIMU
YTJIEBOJIOB.

Jlunuasl:  Tpurauuepuasl, Qgochonunuael, crepouabl. [uapodunsHO-rHIAPO(OOHBIE
cBoiicTBa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OENKOB M JIMMUIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneoruasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue u ¢pynknuu JIHK. Ctpoenune u dyakuun PHK. Buast PHK. AT®: crpoenue u pyHKImm.

[Tutonoruss — Hayka o kierke. KnetouHass Teopus — mpuUMep B3auMOJEHCTBUS UAECH U
(akTOB B HAYYHOM NTO3HAHUU. METO/Ibl N3yUEHUsI KIETKH.

Knerka kak nenoctHas kuBas cuctema. OOIIne NMpU3HAKU KIIETOK: 3aMKHYTash HapyXHas
MeMOpana, moJiekyibl JIHK kak remernueckuii anmapar, cucreMa cuHTe3a Oerka.

Tumbl KJIETOK: dJyKapuoTHYecKass M IpokapuoTHueckas. (OcoOEHHOCTH  CTPOEHUS
npokapuoTuueckon kiaeTku. Kierounas crenka Oakrepuii. CTpoeHHE SYKAPUOTHYECKOW KIICTKH.
OCHOBHbBIE OTJIMYHS PACTUTEIIbHON, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepxXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIUKC, MX (QYHKIUH.
[Tna3maTudeckass memOpana, e€ cBoiictBa u (¢QyHKIuU. lluTommazma u €€ OpraHOWIBI.
OnnomemOpannble opranouasl kietku: DIIC, anmapart [Nombmku, auzocomsl. [lomyaBTOHOMHBIC
OpraHouAbl KJIETKU: MUTOXOHAPUH, IutacTuabl. [IpoucxoxaeHne MUTOXOHAPUN U IuiacTul. Bumasl
wiactug. HememOpaHHble OpPraHoOWAbl KJIETKU: PUOOCOMBI, KIJIETOUHBIM LIEHTP, LIEHTPUOIH,
PECHUYKH, KIYyTUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynasTopHblid HeHTp KieTku. CTpoeHue siapa: saepHas o0oJjiouka, KapHoIuiazma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. Illneitnen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMUMHUYECKHMX 3JEMEHTOB B  HEXKHUBOW  IPHUPOJIE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW IIPUPOIE».

Tabmuper u cxembl: «llepuoanueckas TabnuIa XUMHYECKUX HJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJBI», «bruocunTres Genka», «CTpoeHne Molekyiasl Oenka», «CtpoeHue (epmeHTay,
«Hyxneunossie kucnorel. JIHK», «Ctpoenue monekynsl AT®», «CtpoeHune syKapuOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KieTku», «CTpoeHHE pacTUTEIbHOW KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIeBOABDY, «JIunuash».

OO6opynoBaHHe: CBETOBOM MHKPOCKON, OOOpYIOBAaHWE I MPOBEIACHUS HAOIIOICHUH,
U3MEpEeHUll, HKCIEPUMEHTOB, MHUKpOMpENnapaTrbl PacTUTEIbHBIX, YXUBOTHBIX U OaKTepHAbHBIX
KJIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «l3ydyeHue KaTadTUTUYECKON AaKTUBHOCTH (PEpMEHTOB (Ha
MpUMepe aMHIIa3bl WIN KaTajaa3bl)y.

JlaGopaTtopHnast padota Ne 2. «3yueHnue cCTpoeHUsI KIETOK paCTeHUM, )KUBOTHBIX U OaKTepuit
10/ MUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax 1 X OIUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKM.

OOMeH BelecTB, WM MeTab0IM3M. ACCUMILTSIMS (TUTACTHYECKUI OOMEH) M JTMCCHMUIISIITUS
(3Hepreruyeckuii OOMEH) — JIB€ CTOpPOHBI €AMHOIrO Iporecca MeradbonauszMa. Ponb 3akoHOB
COXpaHEHHMs BEIIECTB M SHEPIMH B IOHUMaHUU METa0oIu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBIA U rerepoTpodHbiil. Poias ¢epmeHTOB B 0OMEHe
BELIECTB U MIPEBPALEHUH JHEPTUHU B KIIETKE.

®otocunte3. CBeroBas u TemHOBas ¢a3el  (orocuHTeza. Peakmuu ¢doTocuHTE3A.
D¢ dextuBHOCTH (poTOCHHTE3a. 3HAUCHHE (OTOCHMHTE3a JJIS KU3HU Ha 3emuie. BiusHue ycioBuii
cpenbl Ha GOTOCUHTES3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHUHTE3UpYIoIIe OakTepuH. 3HAaueHHWE XEMOCHHTe3a MJJIs JKU3HU Ha
3emute.

OHepreTuyeckrii oOMeH B KJeTke. Paciernienue BelecTB, BbIIETICHNE U aKKYMYJIHPOBaHUE
SHEPTUH B KIETKE. OTambl JHEPreTHYecKoro ooOmeHa. [nukonus. bpokeHne W ero BUJIBIL
KucnopongHoe okucieHue, WM KJIeTodHoe JbIxaHue. OkucnurtensHoe (ochopunrpoBaHue.
O} heKTHBHOCTH YPHEPTETHIECKOTO OOMEHA.

Peakumu wmarpuuHoro cuHTe3a. ['enernueckas wundopmanus u JHK. Peanuzamus
TeHeTUYECKOW WHGPOpMAIMu B KIETKe. | eHeTHuecKuid KOJl U €ro CBOWCTBA. TpaHCKpUIILIUS —
MarpuuHblii cuHTe3 PHK. Tpancmsamus — OuocuHTe3 Oenka. Dtambl TpaHciasauuu. KogupoBaHwue
aMHHOKHUCIIOT. Pons pubocom B OnocuHTe3e Oernka.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. Micropust otkpeitrs Bupycos (1. 1. UBanoBcKuiA).
OCOOEHHOCTH CTPOEHHUSI M JKM3HEHHOTO IMKJIAa BHUPYCOB. bakrepuodaru. bone3nu pacTeHui,
KUBOTHBIX W YEJIOBEKa, BBI3bIBAEMBbIC BHpycamu. Bupyc mMmmyHoxaeduiura vemoBeka (BUY) —
Bo30yautens CIIM/la. OOpatHas TpaHCKpUNLHMsA, peBepTaza W uHTerpasa. Ilpodmiaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHMii.

JleMoHCTpanum:



IToptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabauubl W CXEMBL: «Tunet  muTanusy,  «Mertabomu3am»,  «MHUTOXOHIPHSY,
«JHepreTnyeckuii oOMeny», «Xioporacty, «®orocunredn, «Ctpoenme JHK», «Ctpoenue u
¢byHnkunoHupoBanue reaay, «Cunre3 Oenka», «I'eHerndyeckuii Kony», «Bupyce», «bakreprodarny,
«Ctpoenue u xxu3HeHHbIH ki Bupyca CIIM/la, 6akrepruodaray, «Permmukamms JTHK».

O6opynoBanue: monenu-anmnkanuu «Yasoenue JHK u Tpanckpunuums», «buocunres
oenkay, «CTpoeHHUE KIETKU», MoJeb CTpyKTypsl JJHK.

Tema 5. PasMHoOKeHHe H MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounplii WK, WIM XU3HCHHBIW IWMKJI KiIeTku. WHTepdaza m murtos. Ilpomeccsr,
npotekaromue B uHTepdasze. Perumkanus — peakums matpuunoro cunteda JJHK. Crpoenue
XPOMOCOM. XPOMOCOMHBI Ha0op — KapuoTUN. JIMIUIOMIHBIA W TalJIOMIHBIH XPOMOCOMHBIC
Habopbl. XpomaTuiabl. L{UTOIOrHUECKHE OCHOBBI PAa3MHOXKEHUS M WHAWBUIAYAIbHOTO DPA3BUTHUS
OpraHUu3MOB.

Jenenue knerku — muto3. Craguu Muto3a. [Ipoueccsl, mpoucxoasuie Ha pa3HbIX CTaIusX
MHUTO3a. brosornueckuii cMbICa MUTO3A.

[Tporpammupyemasi THOEIH KIETKH — aloMNTO3.

@DopMBbI pa3MHOXKEHHUST OpraHU3MOB: 0ecroioe U MmoyioBoe. Bupl 6ecrnonoro pa3MHOKEHHUS:
JIeJICHUE HAJBOE, ITOYKOBAHUWE OJHO- M MHOTOKJIETOYHBIX, CIOpPOOOpa3OBaHUE, BETETaTUBHOE
pa3MHoO)keHue. IcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €T0 3HAYEHUE JJIs1 CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECTI0I0ro.

Meiio3. Craguu wmeito3a. Ilpoueccel, npoucxondmme Ha craausix Meiosa. [loBeaeHue
XpoMocoM B Meno3e. Kpoccunrosep. bronorndecknii CMbICI U 3HAaYEHUE ME03a.

['ameTorenes — mporecc 00pa3oBaHUS TMOJIOBBIX KIETOK y HBOTHBIX. IToJOBBIE *Kene3bl:
CEMEHHMKU U sn4yHHKU. OOpa3oBaHUE U DPA3BUTHE IOJOBBIX KJIETOK — TaMeT (CIepMaTo30HI,
AWLEKIeTka) — chepMaToreHe3 M oBoreHe3. (OCOOEHHOCTH CTPOEHHUS  SIMLEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [lapreHorenes.

WNunuBuyansHoe pa3BuTHE (OHTOreHe3). DMOpHOHATIbHOE pa3BUTHE (AMOpHOTeHe3). DTarbl
SMOpPUOHAIILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: JApPOOJEHHE, TacTpyJIslusl, OPraHOTEHEs.
[ToctamOpHoHanpHOE pa3BuTHE. THIBI TOCTIMOPHUOHAIBHOTO Pa3BUTHUS: NPSMOE, HENpsMOe
(nunHOYHOE). BnusiHue cpeapl Ha pa3BUTUE OPraHU3MOB, (AKTOphI, CHOCOOHBIE BBI3BIBATH
BPOKIEHHBIE YPOJCTBA.

Poct u pa3zButue pacreHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUsS: CTPOCHHUE CEMEHHU, CTauu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «DOpMbI Pa3MHOKEHUST OPraHU3MOBY», «/|BOMHOE OIIIOJOTBOpEHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE pacTeHUi», «/leneHue kieTku OakTepuiiy,
«CTpoeHHE TOJIOBBIX KJIETOK», «CTpoeHue XpomocoMbl», «Kierounslii mukiy», «Pernmkanus
JHK», «Muto3», «Meno3y, «lIpsimoe u HenpsiMoe pa3BUTHeEY, «['aMeToreHe3 y MIEKOMUTAIOIINUX U
4enoBeKa», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O6opynoBaHue: MHKPOCKOI, MuUKporpenapatbl «CrepMaTo30Uibl MIIEKOMUTAIOLIET0,
«Sinekierka MiIeKonurammeroy», «KaprokuHes B KJI€TKax KOpELIKA JIyKa», MarHUTHAsE MOJAEIb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XxpoMoCOMEI.

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

JlaboparopHas pabota Ne 3. «HabnroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Jlaboparopuass pabora Ne 4. «/3ydeHHWe CTpPOCHHS IIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3amaun reHeTuku. McTopus pa3BUTHS TEHETUKH. Poyib LHMTOJIOTMU U
SMOPHUOIIOTUN B CTAHOBJICHWW T€HETHKHU. BKIal pOCCHICKMX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETUKH. MeToAbl TEeHETUKH (TMOPUIOJIOTHYECKHM, LMTOT€HETUYECKHUM, MOJEeKyIsSIpHO-



reHetnyeckuit). OCHOBHbIE T€HETHYECKHe MOHATUA. ['eHeThyeckass CUMBOJIMKA, HCIOJIb3yeMas B
CXEMax CKpEIIMBaHMIM.

3aKOHOMEPHOCTU  HACJEIOBAHMS  IPU3HAKOB,  yCTaHOBIeHHble [.  Menngenem.
MonorubpuaHoe CKpemyBanue. 3aKOH eAnHO-00pa3usi THOpHUIOB MepBoro mokoseHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacUICIUIEHUs PU3HAKOB. [ 'nnore3a unctorel ramet. [loaHoe n HenomHoe
JOMUHHPOBAHHUE.

JuruOpunHoe  cKpeliMBaHue. 3aKOH  HE3aBUCUMOrO  HAcClEOBAHMS  IPU3HAKOB.
[{uToreHeTHYECKUEe OCHOBBI JUTHOPHIHOTO CKPEUIMBAHUA. AHAIM3HPYIOLIEe CKPEIIUBaHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIsl ONIpeIeIeHHsI TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana 1o CHEIUICHHOMY
HacJeA0BaHUIO reHoB. HapylieHue clienienys TeHOB B pe3ysibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka mosa. XpoMOCOMHOE OIpEAENIeHHE MOoya. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble Opranu3mbl. HacnenoBanyue npu3sHaKoB, CLEIIIIEHHBIX C IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HACJIeICTBEHHAas1. Poiib cpepl B
HEHACJIEICTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHUKA  MOAM(PHUKAIMOHHON  HM3MEHUYUBOCTH.
Bapuaunonsbsiii psin u BapuanuoHHasi kpuBas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
KayeCTBEHHBIC PU3HAKU U X HOpMa peakin. CBoicTBa MOAM(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnencTBeHHasi, Uiy TeHOTHIIMYECKas, U3MEHYMBOCTh. KOMOMHAaTHBHAs W3MEHYUBOCTb.
Meiio3 ¥ MOJOBOM MpolecC — OCHOBa KOMOMHATUBHOM W3MEHYMBOCTU. MyTalmoHHas
u3MeHuuBOCTh. Kitaccudukanus MyTalnuii: TEeHHbIE, XPOMOCOMHBIE, TeHOMHble. YactoTa u
NPUYUHBI MyTanui. MyTtareHHsie (akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEICTBEHHOU
n3MeHunBocty H. . Basuiosa.

BuesinepHast HacI€1ICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapmorun uyenoBeka. (OCHOBHBIE METOJbl TE€HETHKU YEJIOBEKA!
TeHEATIOTUYECKUN,  OJIM3HENOBBIM,  IIUTOTEHETUYECKUM, OMOXUMHYECKHH,  MOJIEKYJISpHO-
reHeTnyeckuii. COBpPEMEHHOE OIpeNeICHHEe TEHOTUIA: IIOJIHOTEHOMHOE CEKBEHHUPOBAHHUE,
TeHOTUNHpPOBaHWE, B ToM uucie c¢ mnomonisio [II[P-anamuza. HacnmenctBeHHble 3a0oJieBaHMS
YeJIOBEeKa: T'eHHbIe 00JIe3HH, OOJE3HM C HACIEICTBEHHOM MPeapacrnookKeHHOCTbIO, XPOMOCOMHbBIE
6one3nu. Comartuueckue U reHepatuBHble MyTanuu. CTBOJIOBBIE KJI€TKU. [IpHHLUIBI 310pOBOTO
o0Opasza >KU3HU, JMArHOCTUKU, NPOPHUIAKTUKH M JIEYEHUS TeHETUYeCKUxX OosiesHed. Meauko-
TEeHETUYECKOE KOHCYJIbTUPOBAaHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETUKU B TNPEJOTBPAIICHUU U
JIeUeHUH F'eHEeTUYECKUX 3a00JIeBaHU YeloBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumocgees-
Pecosckwnii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTMOPUIHOE CKPELIMBAHWE U €r0 IUTOr€HeTHYEeCKash OCHOBAY,
«3aKOH pACIIEIUIEHUS U €r0 UTOT€HETHYECKas OCHOBaY, «3aKOH YHUCTOTHI raMeT», «/lurudpunnoe
ckpeuBanue», «lluTomoruueckue  OCHOBBI  JTUTMOPUIHOIO  CKpeIIMBaHUsA»,  «Meio3y,
«B3auMonelicTBre alieNbHbIX TeHOBY, «[ eHeTHuueckrne KapThl pacTeHHM, )KUBOTHBIX M YEJIOBEKay,
«['eneruka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUA, CLEINIEHHOTO ¢ NoJoM», «Kapuotumsl
YyeloBeKa U IKUBOTHBIX», «Buael wusmMeHunBocTH», «MoAupUKAMOHHAS HU3MEHUYUBOCTHY,
«HacnenoBanue pesyc-pakropa», «I'eHeTHKa rpyni KpoBuy, «MyTallMOHHAs! U3MEHYHBOCTHY.

Ob6opynoBanue: MoOAETU-aMIUIMKALUK «MoHOruOpuaHOe CcKpemuBaHue», «HemnonHoe
JOMUHUpOBaHUEe», «urubpuanoe ckpemuBanuey, «llepekpéct XpoMocOoM», MHUKpPOCKON U
MUKponpemnapat «J/[pozodpumna» (Hopma, MyTanuu (OpMBI KPbUIEB M OKpPAcKH Tena), repOapuit
«I"opox MoceBHON».

JlabopaTopHble U NIpaKkTHYeCKHe PadoThI:

JlaGopaTtopuast pabora Ne 5. «/3ydueHue pe3yabTaToB MOHOTHOPHUIHOTO M ITUTHOPUIHOTO
CKpEUIMBaHUs y AP030(UiIb Ha TOTOBBIX MUKpPOMpEnapaTax.

JlaGopaTopuast pa6ora Ne 6. «M3ydeHne MoaupuKaMOHHON M3MEHUYMBOCTH, MOCTPOCHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».



JlaGopatopnass pabora Ne 7. «AHanmm3 wMyTtanuid y Japo3ouiIbl  Ha  TOTOBBIX
MUKpOIpenaparax».

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POJAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak HaykKa M IPOIECC. 3apoXkKACHUE CelIeKIMU U gomectukanus. Yuenue H. M.
BaBuioBa 0 1meHTpax MPOUCXOXKICHUS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuid. LIeHTpsl
MIPOUCXOXKACHUS JOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, ITAMM.

CoBpeMeHHBIE METOJIbI CEeJNEeKIMU. MacCOBBI M WHAMBHUIYAIbHBIH OTOOpPHI B CENEKLIUU
pactenuii U KUBOTHBIX. OlleHKa 3KCTepbepa. BIu3KOopoICTBEHHOE CKpeluBaHUE — WHOPHIMHT.
Yucras nmuaus. CKpelBaHue YUCTHIX JMHUHK. ['eTeposuc, mnu rubpunHas cuia. HepoacrBenHoe
CKpelrBaHue — ayropuauar. Otaanénnas rudpuausanus u e€ ycrnexu. MickyccTBeHHbIN MyTarenes
U TIOJTy4YEHHE MOIUILIONI0B. JJoCTHKEHNUS CENEKIIMY PACTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHosiorus Kak oTpaciab IPOMU3BOACTBA. ['€HHas WHXKEHepHs. OTalbl CO3AaHUS
pexomOunantHOW JIHK w TpancrenHsix opranum3moB. Kierounas wmxkenepus. Kietounsie
KYJIbTYypbl. MUKpPOKIIOHAIbHOE pPa3MHOXKEHUE pacTeHui. KioHMpoBaHME BBICOKONPOAYKTHBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. OKOJOIMYeCKMEe U J3Thueckue npobiembl. MO —
TeHETUYECKU MOJU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuublr w cxembl: Kapta «LleHTpbI MPOUCXOXKICHHS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «llopoabl JOMalIHMX JXKUBOTHBIX», «CopTa KyNbTYpPHBIX pacTeHui», «OTnanéHHas
rubpuam3arms», «Paborel akamemuka M. @. VBanoBay, «[lomumionaus», «OOBEKTHI
ouotexHoioruny», «Kierounsle KyabTypbl M KIOHHpOBaHHE», «KOHCTpyHpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MyJISDKH IUIOJIOB M KOPHEIUIONOB JAMKHUX ()OPM U KYJIBTYPHBIX COpPTOB
pactenuit, repbapuii «CellbCKOX03sIICTBEHHBIE PACTEHUSI.

JlabopaTopHbie U IpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHMSI CEJIEKIIMM PAacTeHUH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO ()epMy, COPTOMCIBITATENbHBIM Y4acTOK, B TEIUIMYHOE
XO035ICTBO, 1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. IBosonMoOHHAsA 0HOJIOTHS.

[Tpennockuiku BOSHUKHOBEHHUS YBOTIOLIMOHHON TEOPUHU. DBOIIOIMOHHAS TEOPHUS U €€ MECTO
B Ouosioruu. BriusiHue 5BOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTUX HaYK.

CaunerenbcTBa 3BoionUM. [laneoHTonornueckye: mocie0BaTeIbHOCTh MOSBICHHS BUOB
B TaJICOHTOJOTHYECKOW JIETONHCH, NepexoaHbie ¢(opMmbl. buoreorpaduueckue: CXoACTBO U
paznuuue dhayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M PAa3NUuusi SMOPHOHOB pa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHUTEIIbPHO-AHATOMUYECKHE: TOMOJIOTMYHbIE, aAHAJIOTMYHbIe, pPYJIMMEHTapHblE OpraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUYECKHIE: CXOJICTBO MEXaHM3MOB HACJIEZICTBEHHOCTH U OCHOBHBIX
MeTaboIMUeCcKUX MyTel Yy BCeX OpraHu3MOB.

OpomtonmonHasg Teopust Y. JlapBuna. Ilpeanocbulku BO3HMKHOBEHHS JapBHUHU3MA.
JIBIDKYIIME CUJIBI ABOJIIOIMH BUJIOB 110 J[apBUHY (M30BITOYHOE pa3MHOKEHHE ITPU OIPaHUYEHHOCTH
pecypcoB, HeonpeneaEHHas U3MEHIMBOCTh, 00ph0a 3a CyIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bonmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

Mukposontonus. [Tonynsanus kak eMHALa BU1a U HBOJIFOLUH.

JBmwxymme cuibl ((akTopsl) 3BOJIONMM BHIOB B Mpupoae. MyTalMOHHBIA Tpolecc U
KOMOMHaTUBHAsI U3MEHUMBOCTb. [lonyssIinoHHbIe BOJIHBI U Apeiid reHoB. M3onsauus u Murpamus.

EcrectBenHblif 0TOOp — HampaBisitouii (axkrop sBomionuu. PopMBl €CTECTBEHHOTO
orbopa.



[Tpucnoco0eHHOCTh OPraHU3MOB KaK PE3yJbTaT HBOMIONUHU. [IpuMephl npucnocoOaeHuit y
Opranu3MoB. ApoMOp(O3bl U UANO-3 AT TAIIH.

Bun u BumooOpazoBanue. Kputepuu Buga. OcHOBHbIE (OpMBI BHI000pa30BaHUS:
reorpaguuecKoe, SKOJIOrHYEeCKOe.

MakposBomonus. Popmbl  3BOJTIONUU: (pUeTHYECKas, AUBEPreHTHas, KOHBEpPIeHTHas,
napaensHas. HeoOpaTuMocTh 3BOTIONHUN.

[TpoucxoxaeHue OT HEeCIeIUaTU3UPOBAHHBIX MIPEIKOB. [Iporpeccupyromas
crienguajan3anus. AﬂaHTI/IBHaH pazmaum{.
JdemMoHcTpaumMu:

[Toprpersr: K. Jlunnel, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkkens, @. Mromiep, A. H. CeBep1ios.

Tabmuubl u cxembl: «Pa3BUTHE OPraHMYECKOT0 MUpPaA Ha 3eMiiey, «3apOoabIy MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTtepukc», «Dopmbel 00ppOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIH 0TOOPY,
«MHorooOpa3ue COpToB pacTeHmit», «MHoroodpasue mOpPOA KUBOTHBIX», «llomymsumy,
«MyTanoHHasi HM3MEHYMBOCTBY, «Apomopdosbl», «nmoamantanum», «OOmas aereHepanus»,
«/IBmxyume cuibl aBontonuny, «Kapra-cxema mapuipyra nyremectsust Y. Jlapunay, «bopn0a 3a
cymectBoBaHuey», «lIpucrnocobieHHOCTs opraHu3MoBy», «l'eorpaduueckoe BHI000pa3oBaHUEY,
«DKOJIOTUYECKOE BUI000pa30BaHUEY.

OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3JIMYHbIMU TUIIAMU OKpAackH, HAbOp IUIOIOB U
ceMsiH, KoyuieKuus «lIpuMepsl 3allUTHBIX HMPUCIIOCOOJIEHUH Y >KMBOTHBIX», MoAelb «OCHOBHbIE
HaMpaBJICHUs 3BOIIOLMNY», 00bEMHAs MozieNb «CTpOeHUE FOJI0BHOTO MO3Ia O3BOHOUHBIX .

buoreorpaduueckass kapra MHupa, KOUICKHHs «QDPOpPMBI COXPAHHOCTH HCKOMAEMBIX
KUBOTHBIX M pacTeHUi», Monenb anmumkanus «llepekpéct XpoMocom», BIaKHBIE Mpenaparbl
«Pa3BuTne Hacekomoroy, «Pa3Butue JATYIIKU», MUKpomnpenapar «/po3oduna» (Hopma, myranuu
(OpMBI KPBUIBEB U OKPACKH TEJNA).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnast pabGora Ne 2. «Omnucanue MPUCIOCOOICHHOCTH OpraHu3sMa u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe KU3HU Ha 3emuie.

JloHayuHBIE TIpENCTaBICHHUS O 3apOKIEHUM *XU3HU. HaydHble rMmore3bl BOZHHKHOBEHHS
KU3HM Ha 3emiie: abuoreHe3 M MaHcrepMmus. XUMHUYecKas SBOMIONUS. AOHMOTreHHBIN CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMYECKHUX. DKCIEPHUMEHTAIbHOE MOATBEPKIECHUE XMUMHUYECKON
sBostoniu. HawanbHble 3Tansl 6uonorndeckoit spomonuu. ['unoreza PHK-mupa. ®opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOIMA.
®opMHUpPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pa3BuTHe xu3Hu Ha 3emiie no 3pam u nepuojam. Karapxei. Apxelickas U IpoTepo3oucKas
apbl. [laneo3oiickas spa u e€ nepuonpl: KeMOPHICKUI, OPAOBUKCKUHN, CHITYpUHCKHM, T€BOHCKUM,
KaMEHHOYTOJIBHBIN, IEPMCKHU.

Me3o301ickast 3pa 1 €€ MepruoIbl: TPHACOBBIN, IOPCKHI, MEITOBO.

KaiiHo30iicKkas 3pa U €€ Neprobl: aJIeOr€HOBbIN, HEOT€HOBBIN, AHTPOIIOI€HOBBII.

XapakTepucTuKa KJIMMara U TeOJIOrMYecKUx mporieccoB. OCHOBHBIE ATambl HBOJIIOLMU
PacTUTENILHOTO U KHBOTHOTO MUpa. ApoMop(do3bl y pacTeHuit 1 KUBOTHBIX. [losBrneHue, paciser u
BBIMHPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHHe 3BOIMIOLUH. OCHOBHBIE CHCTEMAaTHYECKHE
IpyNIbl OPraHU3MOB.

OBONIOLMST  YeloBeKa. AHTpOMoJIOrus Kak Hayka. Pa3BuTue mnpencraBieHUd O
IIPOUCXOXACHUN YeoBeka. MeToibl n3ydueHus aHTponoreHe3a. CxoAcTBa U pa3indMsl YeJIOBEKa U
XKHUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIOBEKa.

IBwxymme cuibl  (¢akTtopel) aHTpomoreHesa. HacnencTBeHHas HW3MEHYHMBOCTh U
€CTeCTBEeHHBINH 0TOOp. OOIeCcTBeHHBI 00pa3 KWU3HH, M3TOTOBJICHUE OPYAUN TPy/Ja, MBIIUICHUE,
peub.



OcCHOBHBIE CTagUU M BETBU HBOJIOLMU YEJIOBEKAa: aBCTPAIONMUTEKH, YUeloBEeK yMEJbli,
Yenosek npsmoxondmui, Yenosek Heanaeprainbckuil, YemoBek pazymusblil. Haxonku nekonaemsix
OCTaTKOB, BpeMsl CYIIECTBOBAaHUS, OOJACTh pPacHpOCTpaHEHHUs, 00BEM TOJOBHOTO MoO3ra, o0Opa3
KHU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJbIIME pachl: €BporeoujHas (eBpa3uiickas), Herpo-
aBcTpajoujHas  (PKBaTOpUalbHAas),  MOHIOJIOMJHAas  (a3MaTcKo-aMepuKaHcKas).  YepTsl
MPUCTIOCOOJICHHOCTH IPEICTaBUTENEH YeOBEYECKUX pac K YCJIOBUSM cyllecTBOBaHUs. EanHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JdemMoHcTpaumMu:

[Toptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmunpr u cxembl: «BosHukHoBeHne CoOJHEUHOH cucTeMbl», «Pa3BuTHe OpraHM4ecKOro
Mupa», «PacturenpHas kinetka», <« KuBoTHas kierka», «lIpokapumornueckas KieTkay,
«CoBpeMeHHasi CHCTeMa OpraHM4ecKoro Mupa», «CpaBHEHHE AHATOMUYECKHX 4YepT CTPOCHHS
YeJoBeKa W 4YeJOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOI0K
MPEIKOB COBPEMEHHOIO uYeloBeka», «/lpeBHeiimme mogu», «JpeBHue mogu», «llepBbie
COBpPEMEHHBIE JTI0AN», «YenoBeuecknue pacb».

O6opynoBanue: wmymspku — «[Ipoucxoxknenue denoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOIla, HEAHAEPTAIblla, KPOMAHBOHIIA), CJIENKU MM H300paK€HUS KaMEHHbIX OpyIuil
MEepBOOBITHOTO 4eJOBeKa (KaMHH-UYOMIEphl, pyOmia, ckpebia), reoXpoHOJOoruveckas Taliuiia,
KosuteKust «®opMbl COXPaHHOCTH UCKOIMAEMBbIX )KMBOTHBIX U PACTECHHI».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «3yueHue UCKOMAaEeMbIX OCTATKOB PACTCHUN M KUBOTHBIX B
KOJUIEKLIUSAX».

OKCcKypcusi «IBOJIOLUS OPraHUYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAayuUHbIM WM
KpaeBeI4ecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KawIAas cpeaa.

Okoyorusi Kak Hayka. 3aJaud W pasfesbl  dKOJIOrMu. MeToapl  DKOJIOTMYECKUX
UCCIIEIOBaHUM. DKOJIOTHYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUSI ~ OpPraHU3MOB: BOJHAs,  HA3€MHO-BO3JyIlIHAas,  IOYBEHHAas,
BHYTPUOpPraHU3MEHHasl.

Okonornyeckue ¢akropsl. Kiaccudukanus skosorudeckux (akTopoB: aOHMOTHYECKUE,
OMOTHYECKHE U aHTpONOreHHbIe. JeficTBHE 3KOIOrnYecKuX (PaKTOPOB Ha OPraHU3MBI.

AbGuoTtnueckue  (QaxkTOpbl:  CBET, TeMIeparypa,  BIAKHOCTb.  DOTONEPHOAU3M.
[IpucnocoOneHust OpraHu3MoB K JeicTBHIO aONOTHYECKUX (aKkTOpoB. buosornueckue puTMbl.

buotnueckne  ¢akropsl. Buasl  OMOTHYECKMX ~ B3aUMOCWCTBUI:  KOHKYpPEHIIHA,
XHUIIHAYEeCTBO, cuMOno3 u ero ¢opmbl. [lapazutusm, koomepanus, MyTyalu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaxJEOHMYECTBO). AMeHcanu3M, HeHTpaiu3M. 3HaueHHe OMOTHYECKUX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApaKTEPUCTHKU mnonyiasanuu. OCHOBHBIE IOKa3aTeau IONMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTh, pPOXKIAa€MOCTh, CMEPTHOCTh, MPHUPOCT, Murpanus. JuHamuka
YHUCJIEHHOCTH MOMYJISILIMY U €€ PeryJsiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkens.

Tabmumel u cxembl: kapta «[Ipuponnsie 30HbI 3eminy», «Cpenbl OOUTaHUS OPTAaHHU3MOBY,
«Dotonepuoanzmy», «llomynauun», «3aKOHOMEPHOCTH POCTAa  YUCICHHOCTH  MOMYJISIUN
uHpy30pun-TYenbkn», «lIumessie menmy.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

Jlaboparopuas pabota Ne 3. «Mopdomoruyeckrne 0COOCHHOCTH PACTEHUH M3 Pa3HBIX MECT
OoOUTaHUS.

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToAacU€T MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo01ecTBa U IKOJIOTHYECKHE CHCTEMBbI.



CoobOmectBo  opranusamoB  —  OuoreHo3.  CTpykTypbl ~ OWOIlEHO3a:  BHUIOBAas,
POCTpaHCTBEHHAs, Tpoduueckas (rnumieBas). Bunbi-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okonoruyeckue cuctembl (3KocucteMbl). [lonstne 06 3KocucTeMe U OHUOreoIeHO3e.
OYHKIMOHANBHBIE  KOMIIOHEHTBIl  AKOCHUCTEMBI:  MPOJIYLEHTbI, KOHCYMEHTBI, pEAYLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPruM B 3KocucTeMe. Tpodudeckue (MHILEBbIE) YPOBHU
skocuctemsl. [lumessie nenu u cetu. OCHOBHBIE MMOKA3aTeNN SKOCUCTEMBI: OMOMacca, MPOIYKIIHS.
DKOJIOTHYECKHE NHpaMUIbl: TMPOIYKIUH, UYHCICHHOCTH, Ouomacchl. CBOMCTBAa 3IKOCHCTEM:
YCTOMYMBOCTb, CAaMOpPETyYJIsIMs, pazsurue. Cykuieccus.

[TpuponHble 3KOCHUCTEMBL. JKOCHUCTEMBI 03Ep M peK. ODKOCHUCTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE IKOCHCTEMBI. ATPO3IKOCUCTEMBL. YpOoskocucTembl. buonorumueckoe u
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpaszue kak (axTop ycToMuMBOCTH 3KocucTeM. CoxpaHeHHe OHMOJIOTHYEeCKOro
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa ouocdepsl. XKusoe
BemecTBO u ero GyHKIuU. OcobeHHOCTH OMOChEephl Kak TII00ATFHON YKOCHCTEMBI. JInHaMu4eckoe
paBHOBecHe U 0OpaTHas CBsA3b B Onocdepe.

KpyroBopotbl BemecTB M OHMOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuecTBo B Onochepe 3emian. AHTPOIIOTCHHBIE U3MEHEHUsT B Onocdepe. [ mobdanbHbIe
AKOJIOTMYECKUE TTPOOIIEMBI.

CocymiecTBOBaHHE TPHUPOJIBI U denoBedecTBa. CoxpaHeHHe OHMOpa3zHOOOpas3usi KaKk OCHOBA
ycroitunBoct Omocdepbl. OCHOBA pallMOHABHOTO YIPaBIEHUS MPUPOAHBIMU PECYpcaMH U HX
UCIOJIb30BaHue. JlocTukeHus: OMOJIOTHH U OXpaHa MPUPOIBI.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsl: «[lumeBsie nenu», «buoneHno3: coctaB u cTpykTypay, «lIpupoaHsie
coobmiectBay, «llemu mnuTaHUs», «IKOJOTMYECKas TmUpamuaa», «buochepa u YEIOBEK»,
«9JKOCHCTEMA IIMPOKOIMCTBEHHOTO JIeca», «DKOCUCTEMA XBOMHOIO Jiecay», «bnoreHos Bonoémar,
«ArpoueHos», «l[IpumepHbie aHTPONIOTEHHBIE BO3/ICUCTBUS HA IPUPOAY», «BakHeWIIe nCTOYHUKHI
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX BoaA», «l[louBa — BakHelmias cocrapistonias Ouocheps»,
«®DakTopsl Jerpaganuu nousy, «IlapHukoBbIil 3dhdexTy, «DakTophl paOaKTUBHOTO 3arpsi3HEHUs
ouocheprl», «OO6mas crpykrypa Ouocdeps», «PacnpocTtpaHeHue Ku3HHM B Ouocdepe»,
«O30HOBBII dKpaH Owmochepr», «KpyroBopor yriepoma B Omochepe», «KpyroBopor azora B
IIPUPOJEY.

O6opynoBanue: Mojenb-ammuIuKaus « Tunuaasie OUOIeHO3bI», repbapuil «PacTutenbHbie
cooOmiecTBa», KoJuleknuu «buoreHos», «BpemuTenn BaKHEHIIMX CENbCKOXO3SHCTBEHHBIX
KyIbTyp», TepOapud M KOJJIEKUMHW PpACTeHHM M IKUBOTHBIX, MpHHA/UIEKANINE K PpPa3HbIM
AKOJIOTMUECKUM TpymmnaMm ofgHoro Buaa, KpacHas kuura Poccuiickoit @enepanuu, n300pakeHUs
OXPaHSIEMBIX BHJIOB PACTCHUH M JKUBOTHBIX.



INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATDBI

Cormacho ®I'OC COO, ycraHaBnmMBaKOTCS TpeOOBaHUS K pPE3yJIbTaTaM OCBOCHUS
00y4JaromuMUCS TPOrpaMM CPETHEro OOmIero oOpa3oBaHMS: JIMYHOCTHBIM, METANpPEIMETHBIM M
NpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe€3YJIBTaTOB OCBOEHUs npeaMmera «buosorus» BbIIEICHBI
CJIEIYIOILIME COCTABIISIONIME: OCO3HAHUE 00YUaIOIMMUCS POCCUNUCKON TPaXKIaHCKON UIEHTUYHOCTH
— FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOINPEICIICHUIO, HAIMYME MOTHBALIUMN K
00y4eHHI0 OMOJIOTHH, IIeTICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUI JTMYHOCTH Ha OCHOBE
KJIIOYEBBIX IIEHHOCTEH U UCTOPUYECKUX TPATULMNA pa3BUTUS OMOJOTHMUYECKOTO 3HAHMsI, TOTOBHOCTh
U CIOCOOHOCTh O0OY4YalOIIMXCS PYKOBOJICTBOBAaTbCS B CBOEH JEATEIBHOCTH II€HHOCTHO-
CMBICIIOBBIMH YCTAaHOBKaMH, MPUCYIIUMH CHUCTEME OHOJIOTMYECKOr0 00pa3oBaHUs, HaJIM4YUe
HKOJIOTMUYECKOT0 IPaBOCO3HAHMSI, CIIOCOOHOCTU CTABUThH LIETIH U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInuHOCTHBIE peE3yiabTaThl OCBOEHUS IpenMera «buosorus» NOCTUraroTCs B E€AMHCTBE
y4eOHON W BOCIHUTATEIBHON ACSITEIHLHOCTH B COOTBETCTBHHM C TPAJAMLIMOHHBIMU POCCHHCKHUMHU
COLIMOKYJIBTYPHBIMHM, MCTOPHUYECKMMH M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, NPUHATBIMH B
o0llecTBe MpaBUJIaMM W HOPMaMHU IOBEIEHUS U CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUSI M CaMOpa3BUTHUSA, Pa3BUTUS BHYTPEHHEH IO3UMLMHU JMYHOCTH, MAaTPUOTU3MA,
YB&)KEHHS K 3aKOHY W IIPaBONOPSAKY, YEJIOBEKY TpyJa U CTaplieMy IOKOJEHHIO, B3aHUMHOIO
yBa)XKEHMsI, 0EPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACIEAMIO U TPAIULUSAM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit denepaunu, IpUpOIE U OKPYXKAKOLIEH Cpee.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHUs YydeOHoro mnpeamera «buonorus» oTpaxaroT
TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIuXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHOM BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOLINX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBA, PAaCIIMPEHNE KUZHEHHOTO
OMBITA U ONBITA JEATEIBHOCTH B IPOLIECCE peaau3alii OCHOBHBIX HAIPABJICHUM BOCIUTATEIBHON
JESTEIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh ~ TPAKIAHCKOM  MO3UIMH  oOyyaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0O OOIIEeCTBa;

OCO3HAaHME CBOMX KOHCTHTYLIMOHHBIX TIpaB U OOSI3aHHOCTEH, YyBa)XK€HHE 3aKOHAa M
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH IEATENbHOCTH MPU CO3JAHUU YUYEOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh ~ ONpPENAENATh COOCTBEHHYIO IMO3UIMIO 1O OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHUE YUUTHIBATh B CBOUX JIEHCTBHUIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aMMOACHCTBUS
JOJIeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMHU [IEHHOCTSIMU M COLUAIBHBIM MOJ0XKEHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B TIpOIlecC€é COBMECTHOI'O BBIMOJHEHUS Y4EOHBIX,
ITO3HABATEJIBHBIX U UCCIIEIOBATEIbCKHX 3a/1a4, YBAXKUTEIBHOTO OTHOLIEHUS! K MHEHHIO OTIIIIOHEHTOB
pu 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IEPIKAHMS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOM I€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKTAaHCKOW MICHTUYHOCTH, MATPHOTHU3MA, YBAKECHUS K
CBOEMY HapoOAy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PonuHoM, ropaoctu 3a cBou kpaii, cBoro Ponuny,
CBOM A3BIK U KYJIbTYPY, IPOIJIOE U HACTOALICE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K IIPUPOJHOMY HACJIEIUIO U MaMSITHUKaM IPUPOJIbL, TOCTHKEHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;



CIIOCOOHOCTH OLIEHUBATh BKJIaJ POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HA4YeHHUs OWOJIOTMM B TIO3HAHMM 3aKOHOB TPUPOJbL, B JKU3HH YEJIOBEKa U
COBPEMEHHOT0 00IIIeCTBa;

uzeiHas yoe:xxIEHHOCTh, TOTOBHOCTh K CIIY>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POAMTENSM, CO3JaHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMAaHNE YMOITMOHAIIBHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauecTBa TBOPUYECKOU JTMUHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopmMupoBaHMS  KYJbBTYPbl  30POBbSI W
AMOLMOHAJIBHOTO 0JIArONOJIyYns:

MOHMMAaHHUE W peam3aliys 3J0pOBOTO M 0e30macHOro obpasza >KU3HH (3I0pOBOC MUTAHHE,
COONIOICHNE THUTMEHUYECKHX MPaBHII U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHATHUH M OTABIXA,
peryisipHas puznueckasi akTUBHOCTB), O€PEKXHOT0, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHUMAaHWE IIEHHOCTH TPAaBWJI WHIUBUIYAIIBHOTO ¥ KOJUIEKTHBHOTO ©O€301acHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 3I0POBbIO U )KM3HU JIOCH;

OCO3HAHUE TMOCJEACTBUI W HENPUATUS BPEAHBIX MPHUBBIYEK (YIMOTPEOJICHUS aJIKOTOJIS,
HApPKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYA0T00ue;

TOTOBHOCTb K aKTMBHOM JESITEIIbHOCTH TEXHOJIOTMUYECKOW M COLMAbHON HAINpaBJICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMIOIHSTH TAKYIO I€SITETbHOCTD;

WHTEpPEC K pa3nuyHbIM cdepam mpodhecCHOHATBHON NesATEeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOpP Oynyiel mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3OBaHHI0O M CaMOOOpPa30BAHMUIO Ha TMPOTSKEHUU BCeH
KU3HH;

7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKHU I1eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJAE KaK MCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIICHHE YPOBHS OKOJIOTMYECKON KyIbTYphl: MPUOOPETEHUE OMbITa IUIAHUPOBAHUS
MTOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOMIEH CPEIbl;

OCO3HaHHeE TTI00aTBLHOrO XapaKTepa IKOJOTHIECKUX MPOOJIeM U MyTel UX pelieHus;

CITOCOOHOCTh HMCIOJIB30BaTh MpUOOpeTaeMble MPH WU3YYCHHH OWOJOTUM 3HAHUS U YMEHUS
IpU pEIIeHUU MpoOJIeM, CBS3aHHBIX C paAIMOHATIBHBIM MPUPOJONOIB30BAaHIEM (COONIOICHHE
MIpaBWJI MOBEACHUSI B IPUPO/JIE, HAMPABICHHBIX HA COXpAaHEHHE PAaBHOBECHS B SKOCUCTEMAX, OXPAHY
BUJIOB, 3KOCUCTEM, Onocheps);

AKTUBHOE HENPHATUE ACHCTBUM, MPUHOCAIIMX BpEI OKPYKAIOUIEH NPUPOJHON cpene,
YMEHHE MPOTHO3UPOBATh HEOIATOMPUATHBIE ASKOJOTHMUYECKHUE TOCICACTBUS MPEINPHHIMAESMBIX
JNEWCTBUM U IPEOTBPAIATh HX;



HaJU4Me PA3BUTOrO SKOJIOTMYECKOIO MBIIUICHHs, 3KOJIOIMYECKOW KyJIbTYphl, OIIbITa
JESATEIIBHOCTH  DKOJIOTMYECKOW  HAIPaBIECHHOCTH, YMEHMsS  PYKOBOACTBOBAaTbCA MMM B
[I03HABATECJIbHOW, KOMMYHHUKAaTUBHOM M COLMAJIbHOM IIPAaKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON AEATEIbHOCTH IKOJIOTHYECKOM HAIIPABJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd W OOIIECTBEHHON NPAKTUKH, OCHOBAHHOTO Ha JUAJNOTe KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YUTATEJILCKOM KYJIBTYPBI KaK CPEICTBA B3aMMOJEHCTBUS
MEXy JIFOIbMU U IIO3HAHWsI MUPa;

NOHMMaHue crneuu(uKku OWOJIOTMM KaKk HAayKH, OCO3HaHUs €€ poin B (OPMHPOBAHUHU
palMOHAIBHOIO HAaYyYHOI'O MBIIUIEHUS, CO3JIaHUM LIEJIOCTHOIO IMPEACTABICHUS 00 OKpY’KarolleM
MHUpE KaK O €JMHCTBE MPUPO/Ibl, YEJIIOBEKA U 00IIECTBA, B IO3HAHUU MIPUPOIHBIX 3aKOHOMEPHOCTEN
U peIIeHUH NPpo0JieM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH IJISi COBPEMEHHOW NMBUIM3ALMU: O0ECICUCHUS
HOBOT'O YpPOBHS Pa3BUTHs MEAULUHBI, CO3/aHUE MEPCHEKTUBHBIX OMOTEXHOJOIMM, CIIOCOOHBIX
pemaTh pecypcHble MpPOOIEeMbl pa3BUTHS YEJIOBEYECTBA, MOMCKA IMyTEH BBIXOJAA U3 TII00ATBHBIX
HKOJIOTUYECKUX Ipo0sieM M obOecreueHus rnepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHAIBHOMY
MCIOJIb30BAHUIO IPUPOAHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTWYECKHX 3HAHWH B IIEJSX MOBBIMICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-Hay4yHOH TI'PaMOTHOCTH, KaK COCTaBHOW YacTH (DyHKIHMOHAJIbHOU
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTUH;

NIOHMMAHHE CYIIHOCTH METOAOB II03HAHUSA, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJb30BaTh IOJyyaeMble 3HAHUS U1 aHajdu3a W OOBSCHEHUs SBJICHUN
OKpY’KaloIIero MHpa M HNPOUCXOJAIIMX B HEM H3MEHEHHH, yMeHHe JenaTb OOOCHOBaHHBIE
3aKJIIOYEHHST Ha OCHOBE HAy4yHBIX (AKTOB M HMEIOLIUXCS JaHHBIX C I€JIbI0 MOJYYEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO KCIIOJIb30BaTh OMOJOTMYECKHE 3HAaHUS JJs pelIeHUs
po6JIeM B peabHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAaHUE ILIEHHOCTH HAYYHOM NEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIATH IPOECKTHYIO M
HCCIIEIOBATEIBCKYIO AESITEIIBHOCTh MHIMBUYalIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM MO OHOJIOTMH B COOTBETCTBMM C JKU3HEHHBIMU
MOTPEOHOCTAMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MeranpeameTHble pe3ynbTaThl OCBOCHMs y4eOHOro mnpeamera «bHOIOTHS» BKIIIOYAIOT:
3HaYMMble  JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOy4arOIIMXCS  MEXKAMCUUIUIMHAPHBIC
(MexXmpenMeTHbIe) 00IeHayuYHble TOHATHS, OTPAKAIOLIUE LIEIOCTHOCTh HAYYHON KapTUHBI MUpa U
cnieun(UKy METOJOB TO3HAaHUs, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, IHEPIus,
SIBJIGHUE, TIPOLIECC, CUCTEMA, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UcclieloBaHne, HaOMIo/IeHUe, M3MEpEeHue, SKCIEPUMEHT U JPYIHX), YHHUBEpCAJIbHbIE Yy4eOHbBIE

neiictBus  (TO3HABaTeNIbHBIE,  KOMMYHUKATHBHBIC,  PETYJIATHBHBIC),  OOCCIICUNBAIOIINE
¢dbopmupoBanrne (GYHKIIMOHATHHOW TPAaMOTHOCTA W COIMATBHOW KOMIIETCHIIMH OO0YYaroIIuXxcs,
CTIIOCOOHOCTh o0yJaroImuxcs UCTIOJTb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHEIE,

MHUpPOBO33PEHUYECKHE 3HAHWS W YHHBEpCAJbHbIE YueOHble JCHCTBHS B I03HABATEIbHOH U
COIIMAJIbHOM MPAKTHUKE.

MertamnpeaMeTHbIe pPe3yIbTaThl OCBOCHHUS IPOTPaMMBbl CpEIHEro oodmero o0pa3oBaHUs
OTpaXKaroT:

OBiaieHHe YHUBEPCAJIbHBIMHA Y4eOHBIMY NMO3HABATEJIbHBIMY /IEHiCTBUSIMH:



1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (DOPMYJIMPOBAaTh U AKTyaJU3UpOBaTh MpoOJieMy, paccMarpuBaTh e
BCECTOPOHHE;

UCIOJIb30BaTh NIPY OCBOCHUU 3HAHUN NMPUEMBI JOIMUYECKOIO MBIIIJIEHUS (aHAJIN3a, CUHTE3a,
CpaBHEHHs, KiaccupuKkanuu, OoO0O0OIIEeHUs), pPACKPhIBaTh CMBICT OWOJOTHYECKUX MOHATUH
(BBLAETATH UX XapaKTepHblEe IPU3HAKU, YCTAHABIMBATD CBSA3U C IPYTUMU MOHATHIMH);

ONpEAENATh LEIN JEATEIbHOCTH, 3ajaBasi IapaMeTpbl U KPUTEPUM HX JOCTHUIKECHMS,
COOTHOCHUTB PE3YJIbTaThl IE€ATEIILHOCTU C TOCTABICHHBIMHU LEJIIMU;

UCTIOJIb30BaTh OWOJIOTHYECKUE TMOHATUS JJs OOBSICHEHHs (AKTOB U SBICHHHA KHUBOH
IPUPOJIBL;

CTPOUTH JIOTUYECKHUE PACCyKIEHUS (MHAYKTUBHBIE, N1€TYKTUBHBIE, 10 aHAJIOTUH), BBIABIIATH
3aKOHOMEPHOCTH U IPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHHIX, (OPMYJIHPOBATH BBIBOJBI U
3aKJIFOUYEHNUS;

IPUMEHATh CXEMHO-MOJICNIbHBIE CPEJCTBA I IPEACTABICHUs CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUH B HU3Y4YaeMbIX OHMOJIOTMUECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHMM Pa3HOro poja,
BBISIBICHHBIX B PA3JINYHBIX NHPOPMALMOHHBIX HCTOUHUKAX;

pa3pabaTbIBaTh IUIAH PEUICHHUS MTPOOJIEMBI ¢ YUETOM aHAJIM3a UMEIOMIUXCSI MaTePUATbHBIX U
HeMaTepHUajbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OLEHMBATh COOTBETCTBUE DPE3YJIbTATOB LIEIAM,
OLIEHUBATh PUCKU MOCIEICTBUMN AEATEIbHOCTH;

KOOP/JMHUPOBaTb U BBIIOJHATH pPabOTy B YCIOBUSIX pPEaIbHOTO, BHUPTYAJIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHSI:

BJIAJIETh HABBIKAMU Y4eOHO-HCCIIEOBATENILCKOM W MPOEKTHOM NesTeIbHOCTH, HaBBIKAMHU
paspelieHusi Mmpo0ieM, CIIOCOOHOCTbIO UM TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METO/I0B
peleHusl MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METO0B O3HAHUS;

UCIIOJIb30BaTh pPAa3jMyYHble BHUABI JAESITEIBHOCTH 10 IOJIyUEHHUIO HOBOTO 3HAHHUA, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NPHUMEHEHHI0 B Y4YeOHBIX CHTyallUsX, B TOM YHUCIEe HpHU
CO3/IaHHUU YYEOHBIX U COLIMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIH THII MBIIUICHUS, BIaJeTh HAyYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMU
MOHATUSIMH U METOJAMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHbIE 337auyd B 00pa30oBaTEIbHON JESITEIbHOCTH U
KU3HEHHBIX CHTYaIUsX;

BBISIBIISITH IPUYMHHO-CIIEACTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 33/]auy, BBIJIBUTaTh TUIIOTE3Y
e€ pelleHus], HaXO0AUTh apTyMEHTHI JJIsl J0Ka3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a7aBaTh MapaMeTphbl
U KPUTEPUU PELICHUS;

AHAIM3UPOBATH MOJTYYECHHBIE B XOJI€ PEUICHMs 3a/laul Pe3yabTaThl, KpUTUUECKU OIIEHUBATh
UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILECTBIISATh II€JICHANPABICHHBIN IOMCK IEpPEeHOCca CPEACTB U CIIOCOOOB JECWCTBUS B
poeCCUOHAIBHYIO CPENy;

yMeTh  NEpEeHOCUTh 3HAaHMA B  [IO3HABATENbHYIO W  MIPAKTUYECKyl0  001acTu
KHU3HEESATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE WJEH, NpeIJlaraTb OPUTMHAIBHBIE IOAXOAbl W PpEIIECHUs, CTaBUTh
npoOJIeMbl U 33Ja4H, TOMYCKAIOIIUE aJbTePHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HHPOpManuu (Tekcre ydeOHoro mocolwus,
HAy4YHO-TIONYJISIPHOW JUTEepaTrype, OMOJIOTMYECKUX CJIOBapsAX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX



0a3ax naHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh HWHPOPMALHUIO PA3TUYHBIX BHIOB U (OpM
IIPEJCTABICHUS, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUUBOCTb;

dopMynHpoBaTh 3amMpPOCHl M TPUMEHSTH pPa3JIMYHbIE METOABl TPU TOHCKE U O0TOOpE
Ouosiornyeckoil uHpopmMany, HEOOXOIUMOM /ISl BBIIOJIHEHUS YUeOHbIX 3a1a4;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
COBEpPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIb30BAHUS PA3JIMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTUMAIbHYIO (OpPMY MPEICTABICHHUS OHMOJIOTHYECKON
nHpopMmanuu (cxemsl, rpauku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KAayecTBE CpEIACTBA INpU paboTe ¢ OHOIOTHYECKOM
uHbopMalMel: NMPUMEHATh XUMHUUYECKHe, (PU3MYecKMe M MaTeMaTU4eCKHe 3HAaKU M CUMBOJIBI,
dbopMynbl, abOpeBHAaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MPeoOpPa3OBBIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

BJIAJICTh HABBIKAMH pACIO3HABAaHHWS W 3alUTHl  HHQOpManuu, WHHOPMAIMOHHOK
0€3011aCHOCTH JIMYHOCTH.

OsJiaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH J1efiCTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIUK BO BCEX cdepax KHU3HH, aKTUBHO y4acTBOBATh B JHAJIOTE
WIA JUCKYCCHM IO CYIIECTBY OOCyKIaeMoll TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBAThH
CYXJIEHUSI OTHOCUTENIBHO BBIMOJHEHUS IpeAjaraeMod 3ajaud, YYMThIBaTb HHTEpEChl U
COTJIACOBAHHOCTH TMO3UIUH IPYTUX YUACTHUKOB AUAJIOra WIN AUCKYCCHH);

pacrio3HaBaTh HeBepOaJlbHbIE CpeACTBA OOIIEHNUS, IOHUMATh 3HAYEHUE COLIMAJIbHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHUS! KOH(MDIMKTHBIX CHTyallMd, YMETh CMr4aTb KOH(IUKTBI U BECTH
NIEPEroBOPHI;

BJIAJICTh PA3JIMYHBIMH CIIOCO0aMH OOIIEHUS W B3aUMOJCHCTBHUS, MOHUMATh HAMEpPEHHS
APYTUX JIIOAEH, MPOSBIATh YBa)KUTEIBbHOE OTHOIIEHHWE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOI TOYKY 3PEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CpeACTB.

2) coBMeCTHAs IeITeILHOCTD:

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYAIbHOH PabOTHI MpH
peieHn OMOJIOrHYeckoi MpoOaeMbl, 0OOCHOBBIBATH HEOOXOAWMOCTh MPUMEHEHHs TPYIIOBBIX
(¢bopM B3aMMOJEHCTBYS NIPU pELIEHUH yueOHOW 3a1auu;

BBIOMpPATh TEMAaTHUKy U METOAbl COBMECTHBIX IEMCTBUH C yd4éTOM OOLIMX HHTEPECOB H
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUICEKTHBA;

OPUHUMATh LEIH COBMECTHOM JEATeNbHOCTH, OPraHU30BBIBATH M KOOPJMHHUPOBATH
JEUCTBHUS O €€ TOCTHKEHHUIO: COCTAaBJIATh IUIAH JEHUCTBHUM, paclperesaTh POIU C Y4ETOM MHEHHU
YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAKIOTO y4acTHUKA KOMaH/IbI B OOIINI pe3ysbTat 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npeJlarath HOBBIE TPOEKTHI, OICHWBATH WICH C TIO3WIWU HOBH3HBI, OPUTHHAILHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATErMYECKOE TIOBEACHWE B pA3IMYHBIX CHUTYaIHsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OnJaleHHe YHUBEPCAIbLHBIMH PeryIsTHBHBIMH el CTBHSIMU:

1) camoopranu3amnus:

UCMOJb30BaTh OHOJOTMYECKHE 3HAHMs MAJI BBIABJIECHUS IpOOJeM U HX pELIeHHs B
’KM3HEHHBIX M YUYEOHBIX CUTYyallUsX;

BbIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUU LIENEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSAX M TOCTYNKAaxX IO OTHOLICHWIO K JXMBOH HPUPOAE, CBOEMY 3[0POBBIO M 3J0POBBIO
OKpY’KaloIlKX;



CaMOCTOSITENIFHO OCYHIECTBIIATh IO3HABATEIIbHYIO JEATEIBHOCTh, BBISBISATH HPOOIEMBI,
CTaBUTh U (OPMYJINPOBATH COOCTBEHHbIE 337aUl B 00pa30BaTEIbHOMN NESITEIbHOCTH M KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITEJIBHO COCTABJIATh IIAH PEUICHUs MPOOJIEMBl C YyU4ETOM HMMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOUYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M IPOSIBICHUIO HIMPOKOH 3PYIULMHM B PAa3HBIX 00JacTAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;

BJIAJICTh HABBIKAMU MO3HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHHA U
MBICIMTENBHBIX NPOLIECCOB, X PE3YJIbTATOB M OCHOBAaHMMH, UCIOIb30BATh MPUEMBI pedaeKcuu A
OLIEHKH CUTYyalluH, BIOOpA BEPHOTO PEILICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

IpUHUMATh ce0sl, TOHMUMas CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPY aHAIU3€E PE3YNIbTATOB JEATEIBHOCTH;

NpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeloBeKa.

INMPEIMETHBIE PE3YJIBTATHBI

[TpenmeTHbIe pe3ynabTaThl ocBoeHus: nporpammbel COO no Guonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT creuupuyeckue uisi yueOHoro mpeamera «buosorus» HaydHble 3HAHMS, YMEHHMS U
CHOCcOObl JIeWCTBUN 1O OCBOEHHIO, HWHTEPIPETallUd U NpeoOpa3oBaHUIO0 3HAHUM, BHJIbI
JESITeIbHOCTH MO TOJYYEHUIO HOBOTO 3HAaHUS W NPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTYalUsiX, a TAKXKE B pealIbHbIX KU3HEHHBIX CUTYyallUsIX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme
IIPEeMETHBIE PE3yNIbTaThl IPEACTABICHBI 110 T0JaM 00y4eHUs.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
OTPaXKaroT:

c(OpMUPOBAHHOCTh 3HAaHMM O MecTe M POJU OHOJIOTMHM B CHCTEME HAy4YHOrO 3HaHUs
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHHBI MHUpa U
HAay4YHOTO MMPOBO33PEHHMS, O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE
6uosiornu, QyHKIIMOHAIEHONW T'PAaMOTHOCTH YeJIOBEKa ISl pelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHHE OMOJOTHYECKHX TEPMHUHOB U MOHATUH: KHU3Hb, KJIETKa,
OpraHusM, Metadbonu3M (0OMEH BELIeCTB U MpEBpallleHHe SHEPTHH), TOMEOCTa3 (CaMOpEryJIsius),
ypOBHEBas  OpraHM3alMs  JKUBBIX  CHCTEM,  CaMOBOCIpPOM3BEINCHHE  (pernpoayKIius),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHUE;

YMEHHME u3Jaratb OMOJIOrHMYecKHe TeopuH (KJIETOYHas, XpOMOCOMHas, MyTalllOHHas,
LEHTpaJIbHAs JI0TMa MOJIEKYJIApHOM Ouosoruun), 3akoHsl (I. Mennens, T. Moprana, H. .
BaBunoBa) u yuenus (0 meHTpax MHOTOOOpasusi M MPOUCXOXKACHUS KyIbTypHBIX pactenuit H. U.
BaBsuioBa), onpenensaTs rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIaJeTh METOAAMU HAyYHOIO IMO3HAaHMsS B OMOJOrMH: HAOJIIOJEHHE M ONHUCAHUE
KHUBBIX CHUCTEM, TIPOLIECCOB W SBJICHUH, OpraHM3alus U TPOBEACHHE OHOJIOTUYECKOTrO
JKCIIEPUMEHTA, BBIIBM)KCHUE THIIOTE3bl, BBIABICHUE 3aBUCHUMOCTH MEXIY HCCIELyEMbIMU



BEJIMYMHAMH, OOBSICHEHHE MTOTYYCHHBIX PE3YJIbTATOB, UCTIOIb30BAHHBIX HAYYHBIX MOHATHIA, TEOPUI
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHUU MOJyYEHHBIX Pe3y/IbTaTOB;

YMEHME BBIIEISATh CYHIECTBEHHbIE INPU3HAKM BUPYCOB, KJIETOK IMPOKAPUOT U JYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHHW3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BEUIECTB U
MpEeBpallieHs] SHEPruH B KJETKe, (OTOCHHTE3a, IJIACTUYECKOTO M HIHEPreTHYecKOro oOMeHa,
XEMOCUHTE3a, MHUTO03a, MEHO03a, OIUIOJAOTBOPEHHUS, PA3MHOKEHHUS, WHIAUBUAYAIBHOTO pPa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTH IOJyYEeHHbIE 3HAHUA N7 OOBSCHEHUS OMOJOTMYECKHX IPOILIECCOB U
SBIICHUM, JUI MPUHATUS NPAKTUYECKUX PEUICHWH B MOBCETHEBHOM XHM3HU C LIEIBIO 00eCTIeYeHUs
0€30MacCHOCTH CBOETO 3[I0POBbS U 370POBbs OKPYKAIOIIUX JIHOJCH, COOII0IEHUs HOPM TPAMOTHOTO
MOBEJCHUST B OKPYXAaloIleld NPUPOTHONW cpene, MOHMMaHHE HEOOXOIMMOCTH HCIOIb30BAHUS
JOCTUKEHUH  COBPEMEHHOM ouonoruun U OMOTEXHOJNOTHI NI PalMOHAIBHOTO
MIPUPOIONOJIB30BAHUS;

YMEHHE peIllaTh »JJIEMEHTapHbIE TEHETHYeCKHE 3aJadydl Ha MOHO- M JUTHOPUAHOE
CKpEUIMBaHKE, CLIETUICHHOE HACIIeI0BaHUE, COCTABIISATH CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS IS
npeJicKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPAaTOPHBIE M TPAKTHYECKUE pabOThI, COOJIOJATh IMpaBHia IPU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKH OIEHUBATh M MHTEPHPETUPOBATh UHGOPMAIUIO OHOJIOTHYECKOrO
COJIEp’KaHus, BKJIOYAIOLIYI0 IICEBJIOHAYYHbIE 3HAHUS W3 paA3JIMYHbIX HCTOYHUKOB (CpeicTBa
MaccoBOW HMH(OpPMAINK, HAYYHO-TIONMYJSAPHBIE MaTEepUabl), 3TUYECKUE aCMEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE€ IUCbMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas
OMOJIOTMYECKYI0 HH(POPMALNIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATHIHBIN
anmapaTt OMOJOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonoruss» 6 11 knacce
OTpaKaroT:

c(OpMUPOBAHHOCTh 3HAaHMM O MeCTe€ M POJIM OHOJOTMM B CHCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUYHOW KapTHUHBI MHUpa U
Hay4YHOTO MMPOBO33PEHMSI, O BKJIAJE€ POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosioruu, QyHKIIMOHAIBHONW IPaMOTHOCTH YellOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh CO/EpKaHUE OMOJOTMYECKUX TEPMHUHOB U MOHSATHI: B/, MOMYJISIIHS,
reHO(OH/I, IBOJIOLMS, ABIKYIIUE CUIIbI ((DaKTOPBI) IBONIOLMH, IPUCTIOCOOIEHHOCTh OPTaHU3MOB,
BUJI000pa30BaHue, FIKOJIOTHYECKHEe (PAKTOPBI, SKOCUCTEMA, MPOIYLIEHTbI, KOHCYMEHTBI, pEAYLIEHTHI,
LEeNH MUTaHus, SKOJOrnyeckas nupaMmua, ouoreoreHos, onocdepa;

yMEHHME Wu3jaraTh OHoJoruueckue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs HBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapliieBoro cxojactea K. M.
bapa, uwepenoBanus rnaBHbIX HampasieHul W myred sBomonuu A. H. CesepuoBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensts TpaHULbI UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHHE BJaJleTh METOJaMHM HAy4YyHOro MO3HAHMWS B OMOJOTMM: HAOJIOJECHHE W ONUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHu3alus U TPOBEACHHE OHOJIOTMYECKOTrO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIIBICHHE 3aBHUCUMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMH, OObSICHEHHE MOJTYYSHHBIX PE3YJIbTaTOB, UCIIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOpU
1 3aKOHOB, YMEHHE JIeJ1aTh BHIBOJIbI HA OCHOBAHUH MOJyYE€HHBIX Pe3y/IbTaTOB;

YMEHHUE BBLICTATHh CYHIECTBEHHBIC NMPU3HAKU CTPOCHHS OMOJIOTMYECKHX OOBEKTOB: BUIOB,
MOMYJISILUM, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€0IIeHO30B U SKOCUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEACTBEHHOW HW3MEHUMBOCTH, €CTECTBEHHOrO OTOOpa, BHMI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPraHU3MOB, ACHCTBHS HKOJIOTUYECKUX (DaKTOPOB HAa OPraHU3MBI, MEpeHoca
BELIECTB M IOTOKA PHEPrUU B DKOCUCTEMAX, AHTPOIOI'€HHBIX M3MEHEHMM B 3KOCHCTEMaxX CBOEH
MECTHOCTH, KPyrOBOPOTa BEUIECTB U OMOTEOXMMHUIECKUX ITUKIIOB B OnMocdepe;



yYMEHUE TPUMEHSTH MOJIy4YeHHbIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, Ul NMPUHATUSA NPAKTUYECKUX PELICHUH B MOBCEIHEBHOM XM3HU C LIENbIO OOecredeHus
0€30MaCHOCTH CBOETO 3[I0POBbS M 370POBbsI OKPY)KAIOLINX JIIOACH, COOIIOIEHHSI HOPM TPAMOTHOTO
IIOBEJICHUsSI B OKpYXaollled NPUPOJHONH cpene, MOHMMaHHE HEOOXOAMMOCTH HCHOJIb30BAHUS
TOCTHKEHUH COBPEMEHHOM OMOJIOTHH ISl PalliOHAIBHOTO MTPUPOIOIOIB30BAHHUS;

YMEHHUE pellaTh 3JIEMEHTAapHble OUOJIOTMYECKUE 33JayH, COCTABIATH CXEMbl IEepeHoca
BEILIECTB U SHEPTHUH B SKOCHCTeMax (LIeNU MUTAHUS);

YMEHHUE BBINOJHATH JIAOOpAaTOpPHBIE M INpaKTHYeCKue padoThl, COOMIOJAaTh IpaBuia NpU
pabote ¢ yueOHBIM U 1a00paTOpHBIM 000y I0BAHUEM;

YMEHUE KpUTHYECKU OLEHHBATh U HHTEPIPETUPOBaTh HHGPOPMALUIO OHOJIOrMYECKOIro
COJZIepKaHuUsl, BKJIIOYAIONIYIO IICEBJIOHAYYHBIE 3HAHHUS M3 pa3IMYHBIX HCTOYHHUKOB (CpencTBa
MaccoBO HMH(OpMalUM, HAy4YHO-NIOMYJSpHBIE MaTepualbl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH, (JOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3JaBaTh COOCTBEHHBIE IMCHBMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
OMOJIOrNYECKYI0 HH(POPMALIMIO U3 HECKOJIIBKMX MCTOYHUKOB, IPAMOTHO MCIOJIb30BATh MOHATUIHBIIHI
anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
No H KoaungecTBo yacoB DJIeKTPOHHbIE JesiTe/IbHOCTD YUYHTEJIA C
T B e Km0 Ty (nponsa) | ynetow mporpa
HpOrpaMMBI o JbHbIE JecKue 06pa3OBaTe_]1],H],1e BOCIIUTAHUSA HIKOJIbI
padoTsl | padoThl | pecypcnl
bubmmorexa LIOK | -ycTanoBieHHE JOBEPUTEIHHBIX
https://m.eds00.ru/7 | oTHOIICHHUH MEXKTY
f41c292 MeJarorndeckuM pabOTHUKOM U
POII (10 xmacc) 00y4aroIIMICH,
https://resh.edu.ru/s | cmocoOCTBYIOIINX TO3UTHBHOMY
ubject/5/10/ BOCIPHUSATHIO 00yYarOIMMUCS
1 buonorus xax 2 05 MDBHI(10 xmacc) TpeOOBaHMIA U TTPOCHO
HayKa ' https://uchebnik.mo | memaroruueckoro paboTHHKA,
s.ru/catalogue?alias | mpuBiIeYCHUIO UX BHUMAHUS K
es=lesson_template | ob6cyxmaeMoii Ha ypoke
,video_lesson,video | uHdopmannu, akTHBU3AMUH
&subject_program_ | mo3HaBaTENBLHON IEATENLHOCTH;
10s=31937278&clas | - moOyxaeHne 00yJatomuXCst
s level ids=10,11 | cobaromath Ha ypoke
Bubmmoreka [JOK | OOLICTIPHHSTBIC HOPMBI
https://m.eds00.ru/7 | TIOBEIEHNS, TPaBUIIa OOUIEHUS CO
f41c292 CTapIuMK (TeAarorHdecKuMU
PO (10 kiacce) pabOTHUKAMH) U CBEPCTHUKAMH
https://resh.edu.ru/s (06Y‘13I91HHMHC>1)7 TPUHIHIIBI
— ubject/5/10/ y4eOHoM JII/IC]_[I/IHJIT/IHI)I "
2 CHCTEMBI U UX 1 MOHI(10 nacc) L
oprammsans https://uchebnik.mo | - IPMBICICHHE BHUMAHIL
s.ru/catalogue?alias | 0OYJAOIIMXCs K IEHHOCTHOMY
es=lesson template | ACTEKTYy H3y4aeMbIX Ha ypOKax
’Video |essonivideo ABJICHUU, OpTaHU3AIUA UX
&Subiect program pa6OTI)I C HonyqaeMoﬁ Ha YpOK€
i0s=31937278&clas | COUHATILHO 3HATUMOU
s_level ids=10,11 | HHpOpMammeii —
Bu6mnorexa [JOK WHUIIMMPOBAHUE €€ 00CYKIeHUS,
https://m.edsoo.ru/? BbICKAa3bIBaHUS O6y‘-IaIOIlII/IMI/ICH
416292 CBOET'O MHEHH 110 €€ NOBOALY,
1’37111(10 Kace) BBIPA0OTKH CBOETO K HEH
https://resh.edu.ru/s | ©THOMCHA,
XUMUYECKUI ubject/5/10/ - MCIIOIIB3OBAHHC .
COCTAB 1 MOIII(10 race) BOCITUTATEJIbHBIX BO3MOYKHOCTEH
3 CTpoeHue 8 1 https://uchebnik.mo | CCACPaHHA
KIETKH s.ru/catalogue?alias | YSOHOr0 MpeameTa Hepes
es=lesson template | A€MOHCTPaLHIO o0yJaroummcest
,VideO Iesson,Video IpuUMEPOB OTBETCTBEHHOI'O,
&Subiect program TpaX1aHCKOT'O IMMOBCACHU,
ids=31937278&clas | POABICHHSA YeJIOBEKOIIIO0HS 1
s level ids=1011 00poCepIeuHOCTH, Yepes3
10100p COOTBETCTBYIOIINX
bubnnorexa LIOK | opcrop JUISL YTE€HHUS, 3a1a4 JUIs
https://m.eds00.ru/7 peuIeHus, TPOOJIEMHBIX CHTYaluit
f41c292 JUISL OOCYXKIIEHUS B KIIacce;
OCTb KJIETKU e a—— WHTEPAaKTUBHBIX (hOpPM PabOTHI ¢
%ﬂ%ﬂaw) 00yJarOIITIMUCS:
https://uchebnik.mo ff;;gﬁ;giﬁ;fx e,
s.ru/catalogue?alias



https://m.edsoo.ru/7f41c292
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
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https://m.edsoo.ru/7f41c292
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
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https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

es=lesson_template | mosHaBaTeNbHYIO MOTHBAIIMIO
video_lesson,video | oGydaromuxcs; IHCKYCCHIA,
&subject_program_ | KOTOpbIE AAIOT 00YYAIOIIUMCS
10s=31937278&clas | BO3MOKHOCT IPHOOPECTH OTBIT
s level ids=10,11 | BemeHHsT KOHCTPYKTUBHOTO
Bu6uoreka [[OK | AManora; rpymnmosoii paboTsl uiu
https://m.edsoo.ru/7 | PabOTEI B apax, KOTOPbIE y4aT
f41c292 KOMaHIHOH paboTe u
PDIII (10 xnacc) B3aHMOJICHCTBHIO C IPYTUMH
https://resh.edu.ru/s | ACTEMH,

Pa3mHOxeHue n ubject/5/10/ - BKJIOYUCHUC B yPOK UI'POBBIX

5 WHJUBUYaTbHO 5 1 MDIII(10 Kna(_:c) Hpouenyp, KOTOpbIC IOMOratoT
€ pa3BUTHE https://uchebnik.mo | TOAAEPKATE> MOTHBALIHMIO
OPTaHH3MOB s.ru/catalogue?alias | 00YHalOLMXCA K MOMYYEHUIO

es=lesson temp|ate 3HAaHUH, HAJIA>XKNBAHUIO

’Video |essonivideo IIO3UTUBHBIX MCKINYHOCTHBIX

&Subiect program OTHOLICHHH B KJIaCC€, IIOMOIrarT

10s=31937278&clas | YCTAaHOBICHUIO

s_level ids=10,11 | A0OpoXkenaTenbHO

BuGmnotexa LOK aTMoc(epbl BO BpeMs YpOKa;

https://m.edsoo.ru/7 | - OPranusais medersa

416292 MOTHBHPOBAHHBIX U

POII (10 kmacc) PYAHMPOBAHHBIX

hitps://resh.edu.ru/s | ©0Y9AIOLIXCA HA MX

ubiect/5/10/ HEYCIEBAIOLINMH
Hacnencreenno _J—MSIH (10 kacc) OJIHOKJIACCHHKAMH,

6 | M 9 1.5 | https://uchebnik.mg | A3TOMEI0 UM COLHATEHO
U3MEHYHBOCTD s.ru/cataloque?alias | HAUHMBIH OTIBIT COTPYHUIECTBA
OpraftusMon es=lesson_template | B331MHOMN HOMOTIL,

,Video |eSSOH,Video - MTHUOUUPOBAHUC IiI' moAACpIKKa
&subiect program | CCIIENIOBATEIbCKO
ids=31937278&clas | ACATCIBHOCTH 00y aIOIIMXCS B
s level ids=10,11 | PaMKax peaimsaiin umu
WHANBUAYAJIBHBIX U I'PYHIIOBBIX
HCCIIE/I0BATEIILCKUX TIPOCKTOB,
Egg;l;l/(r)‘:z:jaséf)(,)rﬁﬂ 4TO JIaCT 00YYarOIMMCS
BO3MOXXHOCTb TIPHOOpECTH
fa1c292 HaBBIKU CAMOCTOSITEIIBHOTO
Et?;glgrleosﬁfe?j%?u/s PELICHUS TEOPETUIECKOM
: POoOIEMBI, TCHEPUPOBAHHUS U
Cenexiust Kd—bliflilt/(sﬂnacc) odopmiteHUs1 COOCTBEHHBIX HJIEH,

- OpraHHU3MOB. 3 httos://uchebnik.mo YBOKHUTEIBHOIO OTHOIICHUS K
OCHOBBI SIU /(;ataloque'7allias YYXKUM HJIESIM, 0OPMIICHHBIM B
OHMOTEXHOJIOTUU e.s:Iesson ter‘nlplate pa60Tax JPYyTrux UCCICO0BATECIICH,

- - HAaBBIK MTyOJINYHOTO
g 'S?J%?e(l;sz(:ga\?;drgo BBICTYIUICHUS [IEpe/] ayAUTOPHEH,
ids=31937278&clas | L. T UPOBATIE I
- OTCTaWBaHUsI CBOCH TOYKH
s_level ids=10,11 3pens.

OBILIEE

KOJIMYECTBO 34 4

YACOB I10

[TPOI'PAMME
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937278&class_level_ids=10,11

11 KJIACC

Ne
n/n

HaumeHnoBanue
pa3aesioB U TeM
NMPOrpaMMbl

KoanuecTBo yacoB

KonTp
0JIBHBI
e
padoThI

Bcero

IMpakTn
YyecKHe
padoThI

DJIeKTPOHHbBIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypchbl

JesiTeIbHOCTH YUUTEJI C
Y4€TOM MPOrpaMMbl
BOCHUTAHUSA IIKOJIBI

DBOIIOINOHHAS
ouoJiorus

Bo3HukHOBEHIE
1 pa3BHUTHE
JKU3HHU Ha 3emMiie

0.5

bubmuoteka [IOK
https://m.edsoo.ru/7

f4lcc74

bu6nuoreka IJOK
https://m.edsoo.ru/7

f4lcc74

Opranusmsl u
OKpYy KaroImas
cpena

bubmuorexa LIOK
https://m.edsoo.ru/7

f4lcc74

Coo01ecTBa u
YKOJIOTUYECKHUE
CUCTCMBI

[ToBTOpenue

Bbu6nuoreka IJOK
https://m.edsoo.ru/7

f4lcc74

bubmoteka [IOK
https://m.edsoo.ru/7

f4lcc74

-YCTaHOBJICHHE JI0BEPUTEIbHBIX
OTHOLICHUH MEXIY
MearorM4ecKuM pabOTHUKOM 1
00yYaIOITUMHUCS,
CHOCOOCTBYIOIIUX O3UTHBHOMY
BOCIPHUATHIO 00yJarOIMMHUCS
TpeOoBaHMIA U IPOCHO
Nearorn4eckoro padOTHHKA,
MIPUBJICYCHUIO MX BHUMAaHHS K
o0cykIaeMoi Ha ypoKe
UHQOPMAIUH, aKTHBU3AIUH
TO3HABATEIbHOMN JEATCIILHOCTH;
- OOy IeHUE 00YJIarOIINXCS
cOO0JIF01aTh Ha YPOKE
OOIICTIPUHATHIC HOPMBI
TIOBE/ICHHS, TPaBUIIA OOIICHHUS CO
CTapmIMMH (IIe1arorudecKuMu
paboTHUKaMK) ¥ CBEPCTHUKAMU
(oOy4aroMMuCs ), TPUHIIUATTBL
y4eOHOM AUCIMIUTNHEI U
CaMOOpTaHHU3AIINH;

- IpUBJICUCHUE BHUMAaHUSI
00y4Jaromuxcs K HEeHHOCTHOMY
aCIIeKTy M3y4aeMBbIX Ha ypOKax
SIBJICHUH, OpTaHU3aIHsI UX
paboTHI ¢ TTOJTy4aeMOi Ha ypoKe
COIMAIEHO 3HAYUMOMN
uHoOpMaIen —
WHUIIMMPOBAHUE €€ 00CYKIEHUS,
BBICKa3bIBaHHSI 00yYarOIIUMHCS
CBOETO MHEHWUSI T10 €€ MOBO/Y,
BBIPAOOTKH CBOETO K HEH
OTHOUICHUS;

- NCTOJIb30BaHHE
BOCIIUTATEIBHBIX BOZMOXKHOCTEH
coJep KaHus

y4eOHOro mpeaMeTa yepes
JIEMOHCTPAIHIO 00yJarOIIMCS
MIPUMEPOB OTBETCTBEHHOTO,
IpaXIaHCKOTO [TOBEICHNS,
TIPOSIBIICHUS YETIOBEKOIIOOMS 1
I00poCcepIeuHOCTH, Yepes
o100p COOTBETCTBYIOIUX
TEKCTOB JJIsl YTEHUSI, 3a7a4 JUIs
pelIeHus, MPoOIEeMHBIX CUTyaluii
JUISL OOCYXKIIEHUS B KIIacce;

- IpUMEHEHUE Ha YPOKE
WHTEPaKTUBHBIX (PopM pabOTHI C
00yJarOIITIMUCS:
WHTEJUICKTYAIbHBIX UTP,
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CTUMYJIMPYIOLIUX
[103HABaTEJIbHYI0 MOTHBALIUIO
00y4aromuxcs; TUCKYCCHH,
KOTOpBIE JAfOT 00YJarOIMCs
BO3MOHOCTH IIPHOOPECTH OIIBIT
BEJICHUSI KOHCTPYKTUBHOTO
JMajiora; TpynoBoi padoThl HITH
paboTHI B Tapax, KOTOPBIE ydar
KOMaHJIHO# paboTte u
B3aUMOJICHCTBUIO C APYTUMH
IETbMU;

- BKJIFOYEHHUE B YPOK UI'POBBIX
MpoLeayp, KOTOpble IOMOTal0T
MO ACPKATh MOTHBALIHIO
o0yJaronmxcs K MoTy4eHHI0
3HAaHUHU, HATAKUBAHUIO
ITO3UTHUBHbBIX MECKJIIMYHOCTHBIX
OTHOIIICHUH B KJacce, IOMOTafoT
YCTaHOBJICHUIO
JIOOPOXKEIATSIILHOM

aTMochepsl BO BpeMs YpOKa;

- opraHu3arys medcTBa
MOTHBHUPOBAHHBIX U
OPYyAUPOBAHHBIX

oOyJaronmxcs Hal uX
HEYCIEBaIOLIIMHU
OJTHOKJIACCHUKAMH,

JAIOIETO UM COLIMAIBHO
3HAYUMBIH OIBIT COTPYJHUYECTBA
Y B3aMMHOM [TOMOIITH;

- MHULMUPOBAHUE U NOJIEPKKA
HCCIIEA0BATEIbCKOM
JeATeNIbHOCTH 00yYaroIINXCs B
paMKax peanu3alyd UMH
HWHAMBUAYAIBHBIX U TPYIIIOBBIX
HCCIIEA0BATEIbCKUX MIPOEKTOB,
YTO JA3aCT O0yYaroIIMMCS
BO3MOXHOCTH IPUOOPECTH
HaBBIKH CAMOCTOSITEIIBHOTO
peLIeHUs TEOPETUYECKOM
POoOIeMBI, TEHEPUPOBAHHUS U
odopmieHus1 COOCTBEHHBIX UAECH,
YBAXUTECIIBHOTO OTHOIICHHUA K

Yy )KHM HJIesiM, 0OPMIICHHBIM B
pabotax qpyrux uccienoBarenei,
HaBBIK MTyOJINYHOTO
BBICTYIUICHHUS [IEpE] Ay JUTOPHUEH,
apryMEHTUPOBAHUS U
OTCTauBaHUsI CBOCH TOUKH
3pEHHSI.
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ITOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoaunuecTBO 4yacon
Ne i/t m B Kontpo | Ilpaktn | DJeKTPOHHbIE HM(POBbIE
Tema ypoka ¢ | ibHble | yeckme | 0Opa3oBaTEabHBIE PECYPCHI
ero

padoTbl | padoTHI

bu6nmoreka [JOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

1. buonorus B cucteMe HayK 1 VYpoxk "buonorus — Hayka 0 JKUBOM
npupoae” (POL)
https://resh.edu.ru/subject/lesson/3827/

start/118940/
2. MeTopl IO3HAHUS KUBOU TIPUPOJIBL.
[Mpaktnueckas padora Ne 1 . 05 Bu6maorexa LIOK
«Hcnonp3oBanue Pa3IMYHbIX METOJ0B . httDS//medSOOI’U/863€6122
P U3YYEHUHU OMOIIOTUIECKIX
00BEKTOBY
3. buornoruyeckue cUCTEMBI, TPOLIECCHI 1 buGmuorexa LIOK
U UX U3yYEHHE https://m.eds00.ru/863e6564
4. XvuMUYecKuil cocTaB KIeTKU. Bona u 1 buGmmorexa LIOK
MHHEPAIbHBIE COIU https://m.edso00.ru/863e674e

1 bubmmoreka LIOK

5. benku. CocraB u cTpoeHue OEIKOB https://m.eds00.ru/863e6b72
6. depMeHTB — OHOJIOTHYECKHUE
karanu3aTopsl. JlaboparopHas an160Ta . 05 Bu6miorexa LIOK
Ne 1 «M3yuenue KaTaHTHECKOH ' https://m.eds00.ru/863e6b72
aKTUBHOCTU ()ePMEHTOB (Ha IIpUMeEpe
aMuyIa3bl WA KaTaaasbl)y»

bubmuoreka LIOK

https://m.eds00.ru/863e6870

Ypok "Heoprannuecknue coeqMHEHNS
KJIETKH. YTJIEBOJBI U JIUIIHIBI.
PerymsipHbie 1 HeperysipHbIe
ouononmumepsr" (POL)
https://resh.edu.ru/subject/lesson/5397/
start/283870/

7. Yrnesoasl. JIunuasl 1

Bu6nuoreka IJOK
https://m.edsoo.ru/863e6d5c

VYpok "Opranuueckue BelecTBa:

8. Hykiennossie kuciotel. ATD 1 OeJIKH 1 HYKJICMHOBBIE KHCIIOTHI, U UX
3nayenne. ATO" (POILI)
https://resh.edu.ru/subject/lesson/3840/
start/163096/

Bu6mmoreka IJOK
https://m.eds00.ru/863e6e88

VYpoxk "lluronorus — Hayka o KJIETKE.
Knerounast reopusi. HememOpaHHubie
opra"ouzs! kinetku" (POIL)
https://resh.edu.ru/subject/lesson/5383/
start/153371/

9. Hcropus ¥ METOJIbI U3yUYCHUS 1
kietku. Kierounas reopus

10.KreTka Kax 11eJI0CTHAS KUBas 1 Ypoxk "MeMOpaHHBIE OpPraHOUIbI
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cucrema

kieTku. SAnapo. I[pokapuoTs! n
sykapuothl" (POL)
https://resh.edu.ru/subject/lesson/3847/
start/8616/

11.Ctpoenne 3yKapuOTHYECKON KIETKH.
Jlaboparopnas padora Ne 2 «M3ydenne

- bubmunoreka LIOK
CTPOCHHA KICTOK PACTCHUH, KUBOTHBIX, 0.5 | https://m.edso0.ru/863e6ff0
rpuGoB 1 GaxTepuii 01 MUKPOCKOTIOM https://m.edso0.ru/863e716¢c
Ha TOTOBBIX MHUKPOIIpENaparax u ux
OIIMCaHHEY
bu6nmoreka [JOK
https://m.eds00.ru/863e766¢
VYpok "OOMeH BeniecTB: POTOCHHTE3 U
12.06MeH BenIeCcTB WIH METa00IN3M ononornueckoe okucienue. (I mukomm3
u ik Kpebea" (POIII)
https://resh.edu.ru/subject/lesson/3917/
start/46777/
bubnuoreka LIOK
13.®orocunTes. XemocuHTes https://m.eds00.ru/863e7c98
. bu6mumoreka LIOK
14.3nepretuecknit obmen https://m.edso0.ru/863e7aae
15.0Ku3HeHHbIH UK KIeTKH. Jleienue
kietku. Muto3. JlabopaTopHas paboTa Bu6anorexa LIOK
Ne 3 «HabOnrogeHre MuTO3a B KIIETKaxX 05

KOHYMKa KOPCIIIKA JIYKa Ha T'OTOBBIX

https://m.edsoo.ru/863e7dc4

MHKDPOIPENapaTax»

16.buocunres Oenka. Peaxms bubmmoreka LIOK

MaTpUYHOTO CHHTE3A https://m.edso0.ru/863e796e
bubnuoreka LIOK

17.Tpancnsips — buocyrTes Gemxa https://m.eds00.ru/863e796¢
bubmuoreka IIOK

18.Heknerounsie GOpMBI KU3HA —
BUPYCHI

https://m.edso00.ru/863e7540

VYpok "PaboTbl reHOB IPOKAPHUOT U
sykapuorT. Bupycsl. I'enHas u
kietouHas urxeHepus” (POLL)
https://resh.edu.ru/subject/lesson/3939/
start/105165/

19.®opmbl pa3MHOXKEHHUS OPTaHU3MOB

Bu6nmoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

Ypoxk "becnonoe u nonosoe
pa3MHO)KeHI/Ie. )KI/ISHCHHBIC IIUKJIbI
pasHbIx Tpymn opranuzmo” (POIL)
https://resh.edu.ru/subject/lesson/5359/
start/270999/

20.Meiio3

Bu6mmoreka IJOK
https://m.edso0.ru/863e7f4a

Ypoxk "Henenue knetku. Knerounsiit
ukiI. Muto3 u Meiio3. O0pazoBaHue
MOJIOBBIX KJIETOK Y )KMBOTHBIX H
pactenuit”" (POII)
https://resh.edu.ru/subject/lesson/3927/
start/105895/
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21.00pa3oBaHue U Pa3BUTHE MTOJIOBBIX
KieToK. OTI00TBOPEHHE.

bubmnoreka LIOK

Jla6opatopHas pabora Ne 4 «M3yuenune 0.5 hitps://m.eds00.ru/863e8106
CTPOEHHUSI MOJIOBBIX KJIETOK Ha FTOTOBBIX
MUKpOTpenaparax»
22.MInuBuyaabHOE pa3BUTHE bubmmorexa [IOK
OpraHu3MOB https://m.edso00.ru/863e8436
bubmunoreka LIOK
https://m.eds00.ru/863e86f2
Vpoxk "['eneTndeckas nabpopmanms ¢
23.I'eHeTHKa — HAYKA O peanmszanys B KieTke. I'ed. ['enom.
HACIIE/ICTBEHHOCTH ¥ H3MEHUYHUBOCTH Peaxiu MaTpuuHOTro curTesa” (PIIIN)
https://resh.edu.ru/subject/lesson/5352/
start/295780/
Bu6nmoreka [JOK
https://m.eds00.ru/863e8878
Ypok "MoHOrHOpHIHOE CKpEIMBaHuE.
24.3aK0OHOMEPHOCTH HacJeJOBaHUsI Tepebiit it BTOPOi 3aK0H MeRJIEs.
npu3HaKoB. MoHOTHOpHIHOE I'eHeTHYeCcKass CHMBOJIMKA U
CKPCIHBAHHC tepmuHoorus” (POLL)
https://resh.edu.ru/subject/lesson/5386/
start/301065/
Bu6nnoreka [JOK
https://m.edso0.ru/863e89a4
25.lurnOpuHOE CKpelrBaHne. 3aKOH Vpok "JIUrHOPHIHOE CKPEIIHBAHIE.
HE3aBUCHMOTO HACIICTIOBAHUS Tperuii 3axon Menens" (PIIT)
TPH3HAKOB https://resh.edu.ru/subject/lesson/4725/
start/107947/
26.CLerieHHOE HACIIEIOBAaHKE bubmmorexa [IOK
npusHakoB. JlaGoparopHas pa6ora Ne 5 https://m.eds00.ru/863e8c60
«3yueHne pe3ybTaToB 05 Vpok "CuemeHHoe HacaeI0BaHue
MOHOTHOPHUIHOTO U JUTHOPUIHOTO ' reroB" (POIII)
CKpELIMBAHUS Y IPO30(HIILI HA https://resh.edu.ru/subject/lesson/4755/
TOTOBBIX MHKpOIIpEapaTax» start/118828/
bubmuoreka LIOK
https://m.eds00.ru/863e8c60
VYpok "IlocTaoMOpHOHAIBHOE pa3BUTHE
27.I'enetuka mona. Hacnenosanue opranmsma. Onpenenenue mnosna.
MPU3HAKOB, CICTIJICHHBIX C MTOJIOM Camoperynsuys ¥ roMeocTas.
CrBonossie knetku" (POLL)
https://resh.edu.ru/subject/lesson/5385/
start/119865/
bubmuoreka LIOK
28.M3menunBocTh. HeHacaencTBeHHAS https://m.edso00.ru/863e8efe
M3MeHYHBOCTD. JlaboparopHas pabora Ypok "OCHOBHBIE 3aKOHOMEPHOCTH
Ne 6. U3yuenune MoaudukannoHHOHR 05 M3MEHYMBOCTH: MOIU(PUKAIIHOHHAS,
W3MEHYHUBOCTH, IIOCTPOCHHE ' KOMOHMHATHUBHAs U MyTallUOHHas"
BAPHMALMOHHOTO PSNa U BAPHALIMOHHOM (POII)
KPHBOi» https://resh.edu.ru/subject/lesson/5387/
start/17435/
29.HacneacTBeHHast U3MEHYHUBOCTbD.
Jlabopatophast pabora Ne 7. « AHanu3 05 bu6mmoteka [IOK

MyTalui y Apo30QIIBI HA TOTOBBIX
MHUKpOIIpenapaTax»

https://m.edsoo.ru/863e8efe
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Bu6mmoreka IJOK
https://m.edsoo.ru/863e8d78

30.I'eHeTnka yenoBeka 1 VYpok "I'enernka genoseka" (POLL)
https://resh.edu.ru/subject/lesson/3653/
start/47180/

Ypoxk "U3menunBocts" (MOIIII)
31.0606merme 1o Teme 1 https://uchebnik.mos.ru/material_view/
«Hacne/ICTBEHHOCTD 1 H3MCHYHMBOCTR lesson_templates/2223209?menuReferr
OpraHu3MOB» er:cataloque

bubmunoreka IIOK

https://m.edso0.ru/863e9214
32.Cenexnus KaKk HayKa U MPOLECC 1 Vpok "I'enernka u cenexuus” (POLL)

https://resh.edu.ru/subject/lesson/3861/
start/295751/
33.MeTozpl U JOCTUXKEHUS CEIIEKIIUU 1 Bubmuorexa [JOK
PacTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34.buotexHoI0rus Kak oTpacib 1 bubnuorexa LHOK
POU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34
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https://uchebnik.mos.ru/material_view/lesson_templates/2223209?menuReferrer=catalogue
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

ITOYPOYHOE IINTAHUPOBAHUE
11 KJIACC

KoJauyecTBO 4acoB

Ne i/ m B Kontpo | Ipaktu | DJIeKTPOHHbIE HM(POBbIE
Tema Ypoka ¢ JIbHBIE yecKue 06pa3OBaTe.]11>m>1e pecypceol
ero pa6oTsl | padoThI
(l).OEFaI;ZI3MCHHL;H ypoeBe(I){L ) . Bubmorexa [[OK
PTaH3ALHHAHUSHIL 1 €10 posib B https://m.edsoo.ru/7f41cc74
MIPUPOJIE.
2. ®opMBI pPa3MHOKEHHS OPTaHU3MOB 1 Bubmuoreka LHOK
https://m.edsoo.ru/7f41cc74
3.DopMBI pPa3MHOKEHUST OPTaHI3MOB 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41cc74
4. MlHnuBUAyanbHOE pa3BUTHE 1 Bubmuoreka [OK
OpraHu3MoB (OHTOTEHE3). https://m.edsoo.ru/7f41lcc74
5.HacnencTBEHHOCTh — OCHOBHOE 1 bubnuoreka [IOK
HOHSTHE TCHETUKH. https://m.edsoo.ru/7f41cc74
Crewmersme monouprocn, | B LOK
P : A p https://m.edsoo.ru/7f41cc74
MOHOTHOPHUIHOM CKPEIIUBAHUH.
7.3aKOHOMEPHOCTEH MPU TUTUOPUTHOM 1 bubnuoreka [IOK
CKPEIIMBaHHH. https://m.edsoo.ru/7f41cc74
8.JIaboparopHas padora Ne 1. «Pemenue 1 05 bubnuoreka [IOK
TeHETHYECKHX 33/1a4» ' https://m.edsoo.ru/7f41cc74
z‘l;i[};eeT}?Ii(geH: J:[il);loll\{aa?leelf:[g: angee’HHHe 1 bubsmorexa HOK
. ' A https://m.edsoo.ru/7f41cc74
00JIe3HH YEIIOBeKa.
10.XpoMocomHas TeOpHsl HACJIEOBaAHUS 1 bubnuorexa LHOK
MPU3HAKOB https://m.edsoo.ru/7f41cc74
11.113MeHYUBOCTh NPU3HAKOB 1 bubnuoreka LHOK
OpraHusma. https://m.edsoo.ru/7f41cc74
12.MonudukaimoHHass U3MEHUYNBOCTh 1 Bu6nmoreka LJOK
https://m.edsoo.ru/7f41cc74
13.HacaencrBeHHas M3MEHYHUBOCTb. 1 bubmuoreka LIOK
MyTaiuu 1 uX 3HaYCHHUE https://m.edsoo.ru/7f41cc74
Oprammermt yponens ) uGaorea LIOK
P yp https://m.edsoo.ru/7f41cc74
OpraHu3alfH KU3HUY.
Opramimemti yposons 11 Bubmorera LIOK
p yp https://m.edsoo.ru/7f41cc74
OpraHU3aIIH KU3HI.
ety oo | B LOK
por PHPOIE. p https://m.edsoo.ru/7f41cc74
pa3BUTHUS HAYKH O KJICTKE.
. N3 ePacenampusane paomt | 1 05 | Bromoresa LIOK
b 7 o p p ' https://m.edsoo.ru/7f41cc74
THTIOB TKaHEW»
18.0Opranous! KIETKH, UX CTPOCHUE U 1 bubmmnoreka [IOK
GbyHKITHR https://m.edsoo.ru/7f41cc74
19.0c00eHHOCTH KJIETOK MPOKAPHOT U 1 bubnuoreka IIOK

sykapuot. OO011ast XapaKTepUCTHKA

https://m.edsoo.ru/7f41cc74
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Oaktepuil. Poip Oaktepuii B mpupone

20.11yKII 5KU3HU KIIeTKU. MUTO3 1 bu6nmoreka [JOK
https://m.edsoo.ru/7f41cc74
21.PenykiimoHHOE JEICHUE KICTKH. 1 bubmnoreka LIOK
Meiio3 https://m.edsoo.ru/7f41cc74
Zoutemocn oo | B LOK
p YK https://m.edsoo.ru/7f41cc74
ITOJIOBBIX KJIETOK
23.1lapcTBO BHPYCOB 1 bubmmoreka [JOK
https://m.edsoo.ru/7f4lcc74
2 OSmeme w4 Buorra LOK
yp P H https://m.edsoo.ru/7f41cc74
KU3HU.
oo pem e | B LOK
M P 1 https://m.edsoo.ru/7f41cc74
JKH3HI.
oot yroves socmn | o LOK
‘ https://m.edsoo.ru/7f41cc74
KJIETKH.
27.Y1ieBonpl U JIUIUAL KISTKU, UX 1 bubnuoreka LIOK
CTPOEHHE M 3HAYCHHE. https://m.edsoo.ru/7f41cc74
28.Crpoenue u QyHKIMH OCIIKOB B 1 bubnuoreka [IOK
KJIETKE https://m.edsoo.ru/7f41cc74
29.HyknenHOBBIE KUCIIOTHI, MX 1 bubnuoreka [IOK
CTpOeHHE U QYHKIIUH B KJIETKE. https://m.edsoo.ru/7f41cc74
30.IIporecc 6MocuHTEe3a OCIKOB B 1 bubnuoreka [IOK
KIIETKE. https://m.edsoo.ru/7f4lcc74
31.buocuHTe3 yIeBoI0B B KIETKE- 1 Bu6nmoreka LJOK
dboTocuHTE3. https://m.edsoo.ru/7f41cc74
32.Ilpoueccsl pacllenaeHus: MOJEKy B 1 bubnuoreka LHOK
KIIETKE. https://m.edsoo.ru/7f4lcc74
L COS 10Toms | 1 B LOK
YIp yp p https://m.edsoo.ru/7f41cc74
JKUZHN.
OBIIEE KOJIMYECTBO YACOB I10 33
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