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MOACHUTEJIbBHASA 3AIIUNCKA

[Ipu pa3paboTke mporpaMMmbl MO OHOJOTUU TEOPETUUECKYI0 OCHOBY LIS
onpeneseHusl MOoaX0M0B K (OPMUPOBAHUIO COAEpKaHUA Yy4eOHOro mpeaMera
«buosiorusi» cocTaBWIM: KOHIENTyalbHele Tmonoxenuss @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeH, CoJlepKaHMs, pE3yJbTaToB OOyYeHHUS U
TpeOOBaHUM K YPOBHIO TOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOILIUX ENIX U
NPUHIUNAX, XaPAKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro
obmiero oOpaszoBanus B Poccuiickoii ®enepaunu, MOJOXKEHUS O crenuduke
Ouosioruy, €€ 3HAYEHWU B TIO3HAHUU JKUBOM MPUPOJLI U OOECIEYECHUU
CYIIECTBOBAHUSI  YEJOBEYECKOrO0  OOIIECTBA, a TakKXKe  XapaKTePUCTUKY
IJIAHUPYEMBIX PE3YJbTATOB J1yXOBHO-HPABCTBEHHOI'O PAa3BUTHUSA, BOCIHUTAHUSA U
colMan3aluu  00yJaroumxcs, TPEJCTaBIeHHbIX B (enepanbHOil paboueit
nporpamMmMme BocnuTaHus. CoOrlacHO Ha3BaHHBIM TMOJIOKEHUSIM, OMPEIEIICHbI
OCHOBHbBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o Ouosnoruu Ja€T npeacTaBliIeHue o LeNsX, 00 001el cTpaTeruu
00y4eHus1, BOCIUTAHUS U Pa3BUTHUS 00YUaIOLIMXCS CPEICTBAMU YYEOHOTO IIPEeIMETA
«buonorusy, onpenenser 00s13aTeIbHOE MPEIMETHOE COJEPKAHUE, ETO0 CTPYKTYPY,
pacnpenesieHue Mo pa3fesaM U TeMaM, MMOCIeA0BaTeIbHOCTh 3YUYeHUsl y4eOHOro
Marepuaga ¢ y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKU
00pa30BaTeNbHOT0 MPOIlecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYarOLIXCS.

B mporpamme mo OWONOTHMM TakKe YUYUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yjbTaTam
oOydyeHuss B (HOPMUPOBAHMM OCHOBHBIX BHJIOB Y4EOHO-IO3HABATEIbHOU
NEeSATENbHOCTH/YYEOHBIX JEHCTBUI OOYYaIOMIMXCS 1O OCBOCHMIO COJIEpXKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUs.

B nporpamme no 6uosioruu (10—11 kmaccel, 0a30BbIi YpPOBEHb) peaiMi30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yYE€HUM Ouojoruu, Onarojapss yemy B HeH
POCMATPUBACTCSl HAMNpPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C

(dbopMHUpOBaHUEM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHNS, LIEHHOCTHBIX



OpUEHTALHNA JTUYHOCTH, SKOJOTMYECKOTO MBILIJIEHUS, PEICTABICHUN O 3J0POBOM
oOpa3e XH3HU M OEpeKHbIM OTHOILIEHHWEM K OKpY’Kalollel NpupoJHON cpere.
[ToaTomMy Hapsaxy ¢ M3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHil, a TakKe 3HAHUU O
CTPOEHHUM KHUBBIX CUCTEM PA3HOI'0 paHIa M CYIIHOCTH OCHOBHBIX IIPOTEKAIOLINX B
HUX MPOLECCOB B MporpaMme o OUOJIOrMM YyJ€JI€HO BHHUMAHHUE HMCIOJIb30BaHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEIHEBHOMN JKU3HM JUIsl PEUICHUS IPUKIIAIHBIX 3a7a4, B
TOM 4HClie: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHUN ueloBeKa, MEIUKO-
TF€HETUYECKOr0 KOHCYJIbTUPOBAHUS, 000CHOBAaHHUS SKOJIOTMUYECKH 11eJ1IeCO00Pa3HOTo
MOBEJCHUS B OKPYXAIOUIEH NPUPOITHON Cpelle, aHaIu3a BIMSHUS XO3SMCTBEHHOU
NEATENbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcuneHnne BHHMMaHUSA K TPUKIAJAHONM HANpaBIEHHOCTH Y4eOHOro MpeaMera
«buonorus» NpoAUKTOBAaHO HEOOXOIUMOCTbIO 00€CIIEUEHUSI YCIIOBUM /TS pEIICHUs
OJIHOM M3 aKTyalbHbIX 3a/1ay IIKOJBHOIO OMOJIOIrMYECKOro o0pa3oBaHus, KOTopas
npeamnosaraerT (GopMUpOBaHHE y OOYYarOIIMXCS CIHOCOOHOCTH aJaNTHPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHE cpemHero oOuIero oOpa30BaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecneunBaer (opMupoBaHUE y OOyYarOUIMXCsl MPEICTABICHUNA O
HAay4YHOM KapTUHE MHpA, pacIIMpsieT U 0000IIaeT 3HaHUS O KUBOM Mpupoje, e€
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allid W 3BOJIOLUHU, CO31AET
yCIOBUSL  JJIsi: TO3HAHHUS  3aKOHOB  JKMBOM  MpUPOABL,  (POPMHUPOBAHUSA
(GYHKIIMOHATBPHOM TPAaMOTHOCTH, HABBIKOB 370pPOBOTO W Oe3omacHOro o00pasa
KU3HH, SKOJIOTHYECKOT0 MBILIUICHHS], HIEHHOCTHOTO OTHOILIECHHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne GMOIOTUS UMEET TaKXKe JJIsl PELICHHS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMs,  COLUANIM3ALMU
oOyyvaronuxcs. M3yuenue Ouosioruu odecrneuynBaeT yciloBus At (OpMUPOBAHUS
UHTEIUICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(QOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYphl, COCOOCTBYET MHTErpaluyd OMOJOTMYECKHX 3HAHUHA C

MMpCACTAaBJICHUAMUA U3 JIPYTUX y‘IG6HBIX npeaMETOB, B HaCTHOCTH, (1)H31/IKI/I, XUMHHU U



reorpaduu. HaszBaHHBIC TONOXKEHUS O TMpeAHA3HAYECHUU Y4eOHOro mpeaMeTa
«buonorus» cocTaBUIM OCHOBY IS OMNpEAeNieHHus IMOAXOAOB K OTOOpy W
CTPYKTYPUPOBAHUIO €ro COJEpKaHUs, NPEACTABICHHOIO B MPOrpaMme 0
OMOJIOTHH.

Ot60p conepkanusi yuebHoro npeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBJIEH C MO3UIMKN KYJbTYpOCOOOPa3HOro IMOAXOJa, B COOTBETCTBUH C
KOTOPBIM OOydaronuecss TOJDKHbI OCBOMTHb 3HAHUSA W YMEHUS, 3HAUUMbBIC IS
dbopmupoBaHusi O00IIEH KyJIbTYphbl, ONPEACNSIONINE aJECKBATHOE TIOBEIACHUE
YeJIoBeKa B OKpY’KarolIel MPUPOAHOUN cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TPAKTHUYECKOU AesATebHOCTH. Ocoboe MEeCTO B ITOM CHUCTEME 3HAHUU
3aHUMAIOT DJIEMEHTHI COJIEPKAHUS, KOTOPBIE CIIyKaT OCHOBOU I (hOPMHUPOBAHUS
IIPEJCTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[IEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH, CIHOCOOCTBYIONIMX  T'YMaHM3AIlUU
OMOJIOTHYECKOT0 00pa30BaHUSI.

CtpyKTypupOBaHUE COAECpKaHUs YuyeOHOro Marepuajia B IporpaMmme IO
OMOJIOTUM OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUU 00
OTJINYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alUU U
ABOJIONMHU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICIICHBI CIICIYIOIINE COJepKaTelbHble JIUHUM: «bruonorus kak Hayka. MeToasl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouosormueckas cucrema», «OpraHu3M Kak
Ouwomornueckasi cucreMa», «CucreMa W MHOTOOOpa3we OPraHUYECKOTO MHPay,
«IBOJIIOLUS KUBOU MPUPOABDY, «IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

ens m3ydyenus: yueOHoro npemmera «buosorus» Ha 06a30BOM ypoBHE —
OBJIaJicHHe  OOyYaroUIMMHUCSA  3HAHUSAMHU O  CTPYKTYPHO-(PYHKIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra M MpUOOpETeHHEe yMEHUM
UCIIOJIB30BaTh ATHU 3HAHUS ISl TPAMOTHBIX JEHCTBUH B OTHOIIEHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3IMYHBIX KU3ZHEHHBIX MPOOIEM.

JlocTrxeHue 1end u3ydeHus: yueonoro npeamera «buosorus» Ha 6a30BOM

YpPOBHE 00€CIICUNBACTCSI PEIICHUEM CIICAYIOIINX 3a1a4:



OCBOCHHE OOYYAIOIIMMUCS CHCTEMbl 3HAaHUN O OMOJOTUYECKHUX TEOPHSIX,
YUECHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIAX, CIYKaIIUX OCHOBOU
s (OpMHUPOBAHUS TPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO TO3HAHMsI, CTPOSHUHU, MHOT000pa3ui U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIIMH, BBIIAIOIMINXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYyYarONUXCS TO3HABATEIbHBIX, WHTE/UICKTYAJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B TPOIECCE aHajdn3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUM HAYyYHBIX B3TJISA0B, WACH M TIOIXOMOB K WM3YUYEHHIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHHU3AINN;

CTAaHOBJICHHE Yy oOOydwarommuxcsi oOmeld KyJabTypbl, (YHKIIMOHATHHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OMBITA, MOJYUYEHHBIX TTPU U3YUYECHUHU
OHMOJIOTHH;

dbopMupoBaHHEe Yy OOyYarONIUXCS YMEHUW WLTIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKNX 3HAHWK B TMPAKTHYCCKOW JEATEILHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMECHHBIX MEIUITMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTHA;

BOCIIUTAaHNE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEIOBEKOM J>KHBOU
IPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUSI K HEH, COOTIOIEHUST STHICCKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHYECKUX UCCIICAOBAHMI;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIMICHUS] YPOBHS
IKOJIOTHYECKOM KYJIBTYPHI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

PUMEHEHUE PUOOPETEHHBIX 3HAHNN ¥ YMEHHH B TIOBCETHEBHOM YKU3HU JIJIS
OILICHKH TIOCJICICTBUN CBOEH JESITETFHOCTH MO OTHOIICHUIO K OKPYXKAIOIIeH cpejie,
COOCTBEHHOMY 3/IOpPOBBIO, OOOCHOBaHWE W COOJIOACHHE MEp MPOPIIAKTHKH
3a00JIeBaHUM.

B cucreme cpemnero oOmiero oOpa3oBaHust «buomorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISCTCS OOS3aTCIbHBIM yYEOHBIM IPEIMETOM, BXOMISIINM B

COCTaB MpeIMETHON 001acTu «EcTeCTBEHHO-HAayYHbIE TPEAMETHDY.



Jliist uzyuenust Ononoruu Ha 6a30BOM ypOBHE CPEIHETO 00111ero 00pa3oBaHUs
otBoauTCcs 68 yacos: B 10 knacce — 34 vaca (1 yac B Hegento), B 11 kitacce — 34 yaca

(1 gac B Henento).



COAEPXKXAHUE OBYUEHUSA

10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU Haykamu, (puiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ononoruu B popMUpOBAHUU COBPEMEHHOW Hay4HOM KapTUHBI Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

MeTo/b1 TO3HAHUS KUBOU TPUPOIbI (HAOIIOACHUE, SKCIIEPUMEHT, OITUCAHUE,
U3MEpEHue, KiIacCU(pUKALMs, MOJEIUPOBAHHE, CTaTHCTHYEcKas o00paboTka
JTAHHBIX ).

JlemoncTpanum:

IToprperst: Y. Japsun, I'. Menaens, H. K. Konbuos, /. Yorcon u ®@. Kpuxk.

Tabmuiel 1 cxembl: «MeTo bl MO3HAHUS YKUBOK TTPUPOJIBD».

JlaGopaTopHblie U MPaKTHYeCKHUE PadoOThI:

[IpakTuyeckas pabora Ne 1. «Vcnonp3oBaHWe pa3IUUHBIX METOJOB IpHU
U3YUYCHUH OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. ’)KuBble cUCTeMbI U MX OPraHU3ALMS.

JKuBsbie cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouosnorun. Otanuue
YKHBBIX CUCTEM OT HEOPTaHUYECKOU ITPUPO/IBI.

CaoiicTBa OMOCHCTEM M UX pazHOOOpasre. Y POBHHU OpraHU3alvuu OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIA, MOMYJSIHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYSCKHH ), OMOChEPHBIH.

JdeMoHCTpanum:

Tabnuup! u cxembl: «OCHOBHBIE MPU3HAKHU JKU3HUY, «YPOBHU OpraHU3allud
YKUBOU MPUPOIBD.

O6opynoBanue: mojaenb MoJiekybl JIHK.

Tema 3. XuMHu4YeCKHil COCTAB U CTPOCHHE KJICTKH.

XVUMHUYECKUN COCTAB KIETKH. XHMHUYECKUE BJIEMEHTBI: MAaKpPOAJIEMEHTHI,

MHKPOI3JICMCHTHI. Bo;:[a N MUHCPAJIbHBIC BCIICCTBA.



@yHKUMM BOJAbl M MHUHEpPAIbHBIX BewecTB B Kierke. llomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue 0eiaKoB. AMHUHOKHCIOTH — MOHOMEpHI OEJIKOB.
He3ameHuMbIE ¥ 3aMEHMMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYyJbl (NepBUYHAs, BTOpUYHASA, TPETHUYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHYECKHME CBOiicTBa OenkoB. buonormyeckue
(GyHKUIHN OENKOB.

®depmeHTHl — Ouonormueckue Karamuzatopbl. CrtpoeHue (depMeHTa:
aKTUBHBIA I1IeHTp, cyOcTpaTHas crneuupuuHoctb. KodepmeHnTsl. ButamuHBL
OTnnuust GepMEHTOB OT HEOPTAaHUUECKUX KAaTaIN3aTOPOB.

VYrneBonapl: MoHOcaxapuabl (IJIIOKO3a, pubo3a ©  JAe30KCupuodo3a),
aucaxapuabl  (caxapos3a, JaKkTo3a) U IMoOJMcaxapuisl (Kpaxmai, TIJIMKOTEH,
nesoa03a). buonornueckue GyHKIUMM yIiIeBOAOB.

Jlunuael:  Tpurmuuepuabl, Qocomunuasl, crepouasl. [ HapoduIbHO-
ruapodobHbie  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHEHUE
yTJI€BOJOB, OEJIKOB U JMIHUI0B KaK HCTOYHUKOB YHEPTUU.

HyxknennoBeie xucnorel: [JHK wu PHK. Hykneotuasl — MoHOMEpBI
HyKJIeMHOBBIX KUCHOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenune n gpynkiuun PHK.
Buast PHK. AT®: crpoenue u pyHKITHN.

[{uTonorus — Hayka o kierke. Knertounas teopus — npuMep B3anMOACHCTBUS
uaei u (akToB B HAYYHOM MO3HAHUHU. MeTOIbI U3yueHUs KIETKH.

Knetka kak nenoctHas xuBas cuctema. OOLre npru3HaKy KJIE€TOK: 3aMKHYTast
Hapy>kHas memOpana, monekynbl JIHK kak renermdeckuit ammapar, cucreMma
cuHTe3a Oelka.

Tunel kieTok: sykapuoTHueckas W mpokapuorudeckas. OcobeHHOCTH
CTpPOEHHUSI MpoKapruoTUuecKkor kieTku. Kierounas crenka Oaktepuii. CtpoeHue
AYKaApUOTUUYECKON KIETKM. (OCHOBHBIC OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H

rpuOHON KJIETKU.



[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs! CTEHKA, TJIMKOKAJIUKC, UX
dbynkuuu. [Inazmarndeckas memOpana, e€ cBoricTBa u QpyHkIuu. [{uTomnasma u eé
opranounbl. OnHomeMOpannsie opraHounbl kietku: IIIC, anmapar ['onbmxw,
au30coMbl. [loyaBTOHOMHBIE OpPraHOWMAbl KIETKU: MHUTOXOHAPHUH, IUIACTUIBI.
[IpoucxoxaeHre MHUTOXOHIpUN U mactua. Buasl mmactun. HememOpanhbie
OpraHOMJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA WEHTP, LIEHTPUOJIU, PECHUYKH,
KryTUKH. OyHKIMHM OPraHOUA0B KJIETKU. BKiItoueHus.

Anpo — peryniatopHblid LHeHTp KieTkH. CTpoeHue anapa: siaepHas o00JI0uKa,
KApHOILUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Jx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Huarpammer:  «PacrmpeneneHue XUMHUYECKHMX OJJIEMEHTOB B HEXUBOU
npupone», «PacrpeneneHne XuMHYECKUX 3JIEMEHTOB B JKUBOU IPUPOAEN.

Tabmuubl u cxemsl: «llepuoanueckas TabnuIla XUMUYECKUX SJIEMEHTOBY,
«CTpoeHue MoJeKybl Boab», «bruocunres 0enka», «CTpoeHne MOJIEKYJIbl OeIKay,
«Ctpoenue ¢pepmentay, «Hykmennosbie kucinotel. [JHK», «Ctpoenune Mosnexkybl
AT®», «CtpoeHue 3yKapuOTHYECKON KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHHE pPACTUTENbHOM KIETKW», «CTpOoeHHEe HNPOKAPUOTUYECKON KIIETKWY,
«CtpoeHue saapa KIETKN», « Y TIeBOAbD, «JIUMHABD.

OOopyoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHHUE [JIsi TIPOBEICHUS
HAONIOACHUM, H3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpENnapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHbie U MPaKTUYeCKHUE PadOThI:

JlaGopatopHass pabora No 1. «lM3yueHue KaTaJUTHUUYECKON aKTUBHOCTU

dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTala3bl)y.



JlaGopatopnass pabora Ne 2. «/3ydeHume CTpOCHHS KIETOK pPACTEHUH,
KUBOTHBIX W OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENapaTax M HX
OTIMCaHUEY.

Tema 4. ’KusHenesiTeJIbHOCTh KJIETKH.

OOMeH BelecTB, WM MeTab0Iu3M. ACCUMMIIAIUSA (TUTACTUYECKU OOMEH) U
TUCCUMIIISIIUS (PHEPTeTUUECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUU B TMOHUMAHUU
MeTabom3Ma.

Tunbel oOMeHa BelecTB: aBTOTPO(dHBINA U reTepoTpodHbiii. Ponbs GpepmeHTOB
B 0OMEHE BEIIECTB M MPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas u TeMHOBas a3l (porocunTeza. Peakuun
dboTocunTe3a. DPheKTUBHOCTh HOTOCHHTE3a. 3HAUCHHE (HOTOCHUHTE3A ISl KU3HH
Ha 3emuie. BausiHue ycnoBuii cpeqsl Ha (JOTOCUHTE3 U CITOCOOBI TOBBIIIEHUS €T0
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMoCuHTEe3. XeMOCUHTE3UPYIONINE OaKTepuu. 3HaAUCHUE XEMOCHUHTE3a IS
YKW3HU Ha 3eMIIe.

DHepreTuueckuii oOMEeH B KJIETKe. PaciiernsieHue BellecTB, BbIJCICHUE U
AKKyMYJIMPOBaHUE YHEPTUH B KJIIETKE. DTalbl SHEpreTuyeckoro ooMena. ['nukonus.
bpoxenue u ero Buabl. KHCIOpOOHOE OKHUCICHHE, WM KIETOYHOE JIBIXaHHE.
OxucmurensHoe GochopunupoBanne. IHHEKTUBHOCTh IHEPTETHIECKOTO OOMEHa.

Peaknmuu wmarpuyHoro cuHTe3a. [enermueckas wuHbopmamus u JIHK.
Peanuzamnus renermyeckod wH(pOpManuM B KIETKE. | €HETHMUECKHH KOJ H €ro
cBorictBa. Tpanckpunius — matpuusblii cuHte3 PHK. Tpancnsamms — 6uocunTes
Oenka. Otanbl TpaHcisauuu. KoaupoBanue amuHOKkuciaor. Ponb pubocom B
OuocuHTe3€e OeKa.

Hexknerounsie popmbl sxu3HU — BUpychl. Mctopus otkpeitust Bupycos (. 1.
NBanoBckuit). OCOOGHHOCTH CTPOCHHMSI U JKM3HEHHOTO IHUKJIa BHPYCOB.
baktepuodaru. bonesHu pacTeHU, JKUBOTHBIX M YEJIOBEKA, BBbI3BIBAEMBIC

Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo3Oyaurens CII/a.



OOparHast ~ TpaHCKpuIIUs, peBepraza u  uHTerpaza. lIpodunakruka
pacpocTpaHeHHUs BUPYCHBIX 3a00JIEBaHHIA.

JdeMoHCcTpanuu:

IToptpetsi: H. K. Konsuos, JI. . MBanosckuii, K. A. Tumupsizes.

Tabmuubr u cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTuueckuit oomen», «Xmopomiacty, «Dotocuntes», «Ctpoenue JIHK,
«Ctpoenue u pyHKIMOHUpPOBaHUE reHay, «CuHTte3 Oenkay, «I'eHeTHYeCKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenre u xuzHeHHbId Huka Bupyca CIIN/a,
O6akrepuodaray, «Permnukarusa [JHK».

O6opynoBanue: moaenu-amminkanuu «Yapoenue JJHK u Tpanckpunuus»,
«buocunres 6enkay, «CTpoeHue KISTK», Mojielb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M1 MHAMBUAYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KiteTrounbplii MK, WM KU3HEHHBIM UK KieTku. MHTepdasza u MuTO3.
[Ipouieccrl, mpotekawomue B uHTepdaze. Perumkanus — peakuus MaTPUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapUOTHIL
JIMTIONAHBIN M TalUIOWJAHBIM ~ XPOMOCOMHBIE  HaOOphL.  XpOMAaTH/IbI.
[luTonorndyecknue OCHOBBI PA3MHOXKEHUSI U HWHAUBUAYAIBHOTO  Pa3BUTHUS
OpTraHU3MOB.

Henenne kinetkn — Muto3. Ctaguu mMurtos3a. IIponeccel, mpoucxonadimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOJIOTMYECKUN CMBICT MUTO3A.

[Iporpammupyemasi TuGeIb KJIETKA — aroITo3.

dopMbI pa3MHOKEHUSI OPTAaHU3MOB: Oecrionoe u moyioBoe. Buasl Oecronoro
Pa3MHOXKEHUA: [JIEJICHHE HAJABOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOXKeHHE. VCKycCcTBEHHOE KIOHMPOBaHUE
OpraHu3MOB, €0 3HAYCHUE JJIS1 CEJICKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYUS OT OECIOIIOTO.

Meiio3. Cragun meio3a. IIponeccsl, mpoucxonsdmuye Ha CTaausIX MeEHO03a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOrMYECKHd CMBICT H

3HAYEHUE MeEI03a.



['ameTorenes — mporecc 0Opa30BaHUS TMOJOBBIX KJIETOK Y JKHBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKU U sMYHUKUA. OOpa3oBaHWE W PAa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30ui, SIMIEKIeTKa) — CHepMaToreHe3 U OBOIEHES3.
OcoOEHHOCTH CTPOEHUSI SAMIIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpPEHUE.
[Taprenorenes.

NunuBuayanpbHOe pa3BUTHE (OHTOTE€HE3). OMOPHOHAIBHOE pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHATIBHOTO PA3BUTHSA Y MO3BOHOYHBIX >KMBOTHBIX:
npoOneHue, racTpyisinus, opranorenes3. IloctamOpuoHanbHOe pa3ButHve. THIbI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, HENpsMoe (JuuuHO4YHOE). BimsHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YpOJICTBa.

Poct u pasBurue pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHUSA: CTPOEHUE
CEMEHH, CTaJINU PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuier 1 cxembl: «DOpMBI Pa3MHOXKEHHUSI OpPraHU3MOBY, «JIBOITHOE
OTUIOJIOTBOPEHHE Yy IIBETKOBBIX pacTeHui», «BererartnBHOe pa3MHOXEHUE
pactenuity, «Jlemenue kieTku Oaktepuil», «CTpOCHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounbiii mukn», «Pemmkanus JHK», «Mutosy,
«Menosz», «lIpsamoe n HenpsMoe pa3BuTue», «l'ameroreHes y MICKONUTAOIINAX U
yesnoBeka», « OCHOBHBIE CTAJIMM OHTOTE€HE3a.

OOopynoBaHue:  MHUKpPOCKOI,  MuUKpompenaparsl  «CrnepMaro30uabl
MJICKONIUTAIOLIETOY, «SHIeKIeTka miuekonurarouero», «Kapuoknses B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJEJb-allUInKauus «J/leneHue KIeTKn», MOJEelb
JIHK, moxenp meTadhazHoil XpOMOCOMBI.

JlaGopaTopHbie U MPaKTUYeCKHUE PadOThI:

JlaGopatopHast pabora Ne 3. «HaGmronenne MuTO3a B KJIETKaX KOHYMKA
KOpEeIIKa JIyKa Ha TOTOBBIX MUKpOITpenapaTax.

JlaGopatopuas pabota Ne 4. «l3yueHue CTpOEHHs IMOJOBBIX KIETOK Ha

TrOTOBBIX MHKpOIpenaparax».



Tema 6. HacsieiCTBEHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[IpenMeT u 3aaum reHeTuKU. VIcTOpus pa3BUTHS T€HETUKU. POJIb IUTOIOTMH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETHUKH. BKiIaa poCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Pa3BUTHE TEHETHUKU. MeETOJbl TEHETHUKU (TUOPHIOJOTHUYECKUMI,
IIUTOTCHETUYECKUH, MOJEKYJISIpHO-TeHeTHYeCKui). (OCHOBHBICE T€HETHYECKHE
noHsTuA. ['eHeTn4yeckass CHMBOJIMKA, UCTIOJIb3YEeMasl B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEAOBaHUS MPU3HAKOB, YCTAHOBJIEHHBIE [. Menaenem.
MoHorubpunHoe CkpelMBaHue. 3aKOH €IUHO00pa3us THOPUIIOB TMEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH PaCIICIUIEHUS IPU3HAKOB. | nnore3a
4uCTOTHI raMeT. [ToJIHOE U HEMOJIHOE JOMUHUPOBAHHUE.

JlurnOpuHOEe  CKpeIIMBaHHWE. 3aKOH  HE3aBUCHMOIO  HACJIeJIOBaHUS
npu3HakoB.  llUTOreHeTHMYeCKHEe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanu3upytolee ckpeliuBanue. Mcrnoap30BaHue aHaATU3UPYIOLIETO CKPEIUBaHUS
JUISL OTIPEIeSICHUs] TEHOTHUIIa OCOOH.

CuenieHHOe HaciegoBaHue mnpusHakoB. Pabdora T. Moprana 1o
CLETUIEHHOMY HAacJIe€JOBaHUIO reHOB. HapyllieHue cuenieHusi TeHOB B pe3yjbTare
KPOCCUHTOBEpA.

XpOMOCOMHAasi TEOPUSL HACIEACTBEHHOCTH. | €eHETHUECKNE KAPTHI.

['enetuka nona. XpoMOCOMHOE OMpEAeiCHUE Mojia. AYTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['OMoramMeTrHele W TeTeporameTHble opraHu3Mbl. HacienoBanue
MIPU3HAKOB, CIEINICHHBIX C IMOJIOM.

M3MeHYHnBOCTb. Bunanr M3MCHYMBOCTH: HEHACJICICTBCHHAS u
HaclieACTBeHHas. Poiab  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(GUKAIMOHHON W3MEHUYMBOCTH. BapualnMoOHHBIM psijg |
BapuanuoHHasi kpuBasi. Hopma peakuum npuszHaka. KonndecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKM W UX HOpMma peakiuu. CBoHcTBa MOAUGDUKAIIMOHHON
N3MEHUYMBOCTH.

HacnencrBenHas, WM IeHOTHIHMYECKAs, M3MEHYHMBOCTb. KoMOMHaTHBHas

U3MEHYMBOCTh. Meio3 U TMO0JOBOM MpOIECC — OCHOBA KOMOWHATHBHOM



U3MEHYMBOCTHA. MyTarmoHHas U3MeHUYNBOCTh. Kimaccudukanusi MyTanmii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluii. MyTareHHbIe (GaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacliecTBEHHOM n3meHunBoctu H. M. BaBuiiosa.

BHesinepHas HAaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOJIbI T'€HETHKHU
YyeJIOBEKa: T€HECAOTHUYCCKUM, OJTU3HCIIOBBIN, IINTOTCHETHYCCKUM, OMOXHMMUYECKUH,
MOJIEKYISIPHO-TEHETUYECKU. CoBpemeHHOE ONIPENIECIICHHE r€HOTHUIA!
MOJJTHOT€EHOMHOE CEKBEHUPOBAHUE, TEHOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[II1P-amanm3a. HacneacTBeHHble 3a00JICBaHUS YEIOBCKA: TI'CHHEIC OOJIC3HU,
0OJIe3HN C HACTEACTBEHHOW MPENPacoIOKEHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
Comarnyeckne H TeHepaThBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUUMIBI
3I0pOBOT0 00pa3a >KU3HH, AUATHOCTUKH, MPOMUIAKTUKHI U JICUCHUS] TEHETHYECKIX
Oone3neil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUITMHCKON
T€HETUKHU B MPEJOTBPAILECHUH U JICUCHUU T€HETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

IToptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u  cxembl:  «MOHOrMOpUIHOE  CKpEIIMBAaHUE U €r0
[UTOI€HETUYECKAasi OCHOBa», «3aKOH paCIICIUICHHS M €ro LUTOreHeThYecKas
OCHOBa», «3aKOH  YHCTOTBI  rameT», «JluruOpuaHoe  CKpelIuBaHUEY,
«lutonornueckue OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUs, «Meiio3»,
«B3anmMonencTBUE aJUICNBbHBIX T€HOB», «l'€HeTHYecKrue KapThl pPACTEHU,
KUBOTHBIX WU YEJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEOOBaHMS,
CUEIUICHHOrO ¢ mojom», «KapuoTumsl 4elnoBeka W KUBOTHBIX», «Buuabl
U3MEHUYMBOCTHY», «MoaudukanronHas u3MeHYUBOCTHY, «HacienoBanue pesyc-
dakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTHY.

OGopynoBanue: Mojenu-anIIuKauu «MOHOTHOpUIHOE CKPEIIMBAHUEY,

«Henonmnoe nomuHupoBaHuey», «JluruOpuaHoe ckpemuBanue», «llepekpéct



XPOMOCOMY, MEKPOCKOII 1 MUKpompemnapart «Jlpo3zoduinay (Hopma, MyTariuu GopmbI
KPBUIbEB M OKPACKH Tela), repoapuit «I"opox moceBHOM.

JlaGopaTopHble U MPaKTHYeCKHUE PadoOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopatopnas padota Ne 6. «3yueHne MmoauuKamOHHON U3MEHUHNBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PSAIA U BAPUALMOHHON KPUBOW».

JlaGopatopHas pabora Ne 7. «AHanu3 myTtanuid y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

IIpaktnueckass pabora Ne 2. «CocTaBieHHE€ W aHAIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuust opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi KaKk HayKa U IPoLECcC. 3apOKICHUE CENEKIIUU U JOMECTUKALIMS.
VYyenue H. U. BaBuiiosa o 1ieHTpax NpouCcX0oxACHUS 1 MHOTO00pa3us KyJIbTYPHBIX
pactenuii. LIeHTpbl MpoUCX0XKACHUS JOMAITHUX )KUBOTHBIX. COpPT, TOPO/Ia, IITAMM.

CoBpeMeHHbIE METO/IbI CeeKIIMU. MacCoBbIN U UHANBUyaIbHBIN OTOOPHI B
CEJIEKIIMM pPAcTEHWd M JKUBOTHBIX. OlleHKa 3KcTepbepa. bim3kopoacTBeHHOE
cKkpeluBaHue — WHOpuAuHT. Yucras nuaus. CkpenMBaHUE YUCTHIX JIMHUH.
I'eteposuc, nnm rubpumHas cuia. HepoacTBEHHOE CKpeImuBaHUE — ayTOPHIUHT.
Otnanénnas rubpuauzanus u e€ ycrnexu. ICKyCcCTBEHHBIN MyTareHe3 1 nojiydeHue
NOJUIUIOUIOB. JIOCTHKEHUSI CENIEKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus Kak oTpaciib MPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. DTarbl
co3manus pexkoMOuHaHnTHOM JIHK wm TpaHcreHHsix opranusmoB. KierodHas
uHkeHepus. Kiierounsle KyJnbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KionnpoBaHnue BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
Dkojioruueckue W atuyeckue  npobnembl. ['MO - reHeruuecku
MOAUDUITIPOBAHHBIE OPTraHU3MBI.

JlemoHcTpanuu:



IToprpers: H. WU. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HMBaHos.

Tabmumer 1 cxembl: kKapra «LleHTpBl NMPOUCXOXKIEHHS W MHOT00Opasus
KYJbTYPHBIX pacTeHuit», «Ilopojibl JOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «OtaanéuHas rudpuauzamnus», «Padoter akagemuka M. @. MiBanoBay,
«ITomumnounusi», «OO0BEKTHl OHOTEXHOJOTUM», «KIIETOUYHBIE KYJIBTYpPhl U
KJIOHUpOBaHue», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MyJISIKU TIOJI0B U KOPHEILTIOAOB JUKUX (DOPM U KYyJIbTYPHBIX
COpPTOB pacTeHuil, repdapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble M NpakTUYecKne padoThi:

Okckypcus «OCHOBHBIE METOAbI W JOCTHIKEHUS CEJICKIIMH PACTCHUU |
’)KMBOTHBIX (Ha CEJICKIIMOHHY IO CTaHIIMIO, IJIEMEHHY 1O bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SAMCTBO, JaOOpaTOPHIO

arpOyHHBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBo1IOLIMOHHAA 0MOJIOT M.

[Ipennoceulkn BO3HUKHOBEHHUS 3BOJIIOIIMOHHOW TEOPUH. IBOJIOLHUOHHAS
Teopusi U €€ MecTo B Ouojorud. BinsiHue 3BOJIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U JPYTUX HAYK.

CBugerenbcTBa H3BOMIONUH. IlajeOHTONOrMYECKHUE: IIOCIEN0BATEIHHOCTD
MOSIBIICHUS BHJIOB B ITAJICOHTOJOTHYECKOW JICTOIMCH, TEPEXOoJHbIe (OPMEI.
buoreorpadguyeckue: cxo1cTBo U paziuuue GpayH u GJop MaTEpPUKOB U OCTPOBOB.

DOMOpHOJOTUYECKHE: CXOACTBA MU Pa3IH4Usl AMOPHOHOB Pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHBIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKUE: CXOICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX MyTeH y BcCex

OpraHU3MOB.



OpomononHas teopust Y. [lapBuna. Ilpeanocbulku BO3HHMKHOBEHUS
napBUHU3Ma. JIBUXKYIME CHIIBI HBOJIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTPAHUYEHHOCTH PECYpPCOB, HEOMpeaeaEHHass W3MEHUYUBOCTD,
O0opb0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunretruueckas Teopust 3BooIuHu (CTI) u €€ OCHOBHBIE MOJIOXKEHMUSI.

MuxkposBosrorus. [Tomymsius Kak eMHUIIA BUIa U DBOJIIOIUH.

JBrxymure cuibl ((hakTOphl) 3BOJIOLMHU BUIOB B IpHUpoAe. MyTalMOHHBIHI
IporecC U KOMOMHATUBHAsT MU3MEHUMBOCTh. [lomymnsiiMOHHBIE BOJHBI U Apeid
reHoB. M3osdiius 1 Murpanus.

EctecTBenHbIit 0TOOp — HampaBisoOmuii GakTop IBOMONUU. DOPMBI
€CTECTBEHHOI'0 0TOOpAa.

[Ipucrnoco0IeHHOCTh OPraHW3MOB KakK pe3ysbTaT 3BOMIONUU. [Ipumeps
IPUCTIOCOOJICHUH Y OpraHu3MOB. ApoMopd03bl U HAUOATATITAIINH.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHoOBHbIe  (OpMBI
BUI000pa30oBaHus: reorpaduyeckoe, I3K0JI0rHuecKoe.

Makposomtorusa. DopMmbl  3BoTIONMU:  PUIETHYECKAs, JAUBEpPreHTHAas,
KOHBEpreHTHas1, napajuienbHas. HeoOpatumMocTh 3BONIOIUY.

[IpoucxoxaeHue oT HeCleUHAIU3UPOBAHHbBIX TIpeAKoB. [Iporpeccupyromias
crienuanu3anus. AJanTUBHAS paaualiusl.

JdeMoHCTpauu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosep, A. H. CeBepiios.

Tabnuub! u cxemsl: «Pa3BUTHE OpraHUYECKOTO MUPA Ha 3eMJie», «3apOIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  O0oppObI 32
cymiectBoBanue», «EctecTBeHHbIl 0TOOPY», «MHOrooOpasue COpTOB PACTEHHIN,
«MHoroo6pa3zue  mopoJ  KUBOTHBIX»,  «llomymsamumy»,  «MyTainmoHHas
U3MEHYHUBOCTH», «Apomopdo3b», «Unmoamanrammm», «OO0mas aereHepauus»,

«/IBmwxynme cunbl sBomonuuy, «Kapra-cxema wmapuipyta mnytemectBus Y.



HNapsunay, «bopbba 3a cymectBoBaHue», «IIpucrmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bun000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3jIMYHBIMU THIAaMH OKPAaCKH,
Ha0Op IUIOAOB M ceMsiH, KoJuiekiusi «[Ipumepsl 3alUTHBIX MPUCIIOCOOJIECHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIE HAIIPABJICHUS HBOJIOIUUY», 00BEMHAS MOJEIb
«CTtpoeHue roIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpapuueckas kapta Mupa, KOUIeKIUs «DPOpPMbI COXPAHHOCTH
VUCKOIMAEMBbIX JKMBOTHBIX M pPacTeHU», Mojenb anmiukanus «llepekpéct
XPOMOCOMY, BII&KHBIE Mpenapartsl «PazButue HaceKOMOT0», «Pa3BUTHE JATY KW,
Mukponpenapar «JIpozoduna» (Hopma, myTanuu GopMbI KPEUTBEB U OKPACKH TENA).

JlaGopaTopHble M NpakTH4ecKue padoThbl:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(OIOTHYECKOMY
KPUTEPHUIO.

JlabopaTtopHas pabora Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pPa3BUTHE KM3HH Ha 3emuie.

JloHayuyHbI€ MPEICTABICHUS O 3aPOXKIACHUM XU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl >KM3HM Ha 3emiie: a0uOreHe3 W naHcuepmus. XHUMHYecKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OpPraHUYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEepUMEHTATBHOE MOATBEPKACHNE XUMUYECKOW ABOMIONMK. HavanbHbIe 3Tanbl
ouonornueckor sBomtonuu. ['mmoreza PHK-mupa. @opmupoBanne MemMOpaHHBIX
CTPYKTYPp W BO3HHUKHOBEHUE NPOTOKJIETKU. [lepBble KIETKM U MX IBOJIOLHUS.
@opMHUPOBaHUE OCHOBHBIX TPYIIT KUBBIX OPTaHU3MOB.

PazButHe xu3HM Ha 3emiie mo 3paMm M nepuonaM. Kartapxeil. Apxeiickas u
npotepo3oiickast dphl. Ilaneos3olickas spa u €€ mnepuoabl: KeMOPUMCKUIA,
OPAOBUKCKHUH, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ickas opa ¥ €€ IepruoIbl: TPHACOBBIM, IOPCKUI, METOBOM.

Kaiino3olickags »3pa u €€ mNepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIM,

AHTPOIOT€HOBBII.



XapakTepucTuKa KJIMMaTa U TeoJOTMYECKUX MporeccoB. OCHOBHBIE 3Talbl
HBOJIIOLIMM PACTUTENIBHOTO M J>KUBOTHOrO Mupa. ApoMopho3bl y pacTeHHd Hu
*KUBOTHBIX. [TosiBIEHUE, pacliBeT U BBIMUPAHUE TPYII )KUBBIX OPTraHU3MOB.

Cucrema OpraHMyeckoro MHpa Kak oTpaxeHue HBoMONUU. OCHOBHbBIE
CUCTEMAaTUYECKUE IPYIIIbI OPTaHU3MOB.

DBOJIIOIMA YENOBEKA. AHTPOIOJIOTUS KaK HayKa. Pa3Burre npeacraBieHuil o
IPOUCXOXKJIEHUN YeJoBeKka. Meroasl H3ydeHHs aHTpororeHe3a. CXoacTBa U
pasnuyus 4esJoBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKa.

JBumxymue  cuibl  (pakTopel)  aHTpomoreHe3a.  HacnenctBeHHas
U3MEHYMBOCTh M  €CTeCTBeHHBIM o0TOOp. OOmecTBeHHBI o00pa3 JKHU3HH,
U3TrOTOBJIEHHE OPYIUIl TPyAa, MBILUIEHHUE, PEYb.

OCHOBHBIE CTaJMM ¥ BETBU HBOJIFOLIMM YEJIOBEKA: aBCTPAJIIONUTEKH, YenoBeK
yMenbld, Yemoek npsaMoxoasummi, YermoBek HeaHIEpTANbCKHM, YenoBek
pa3yMHbIii. Haxoiku uMCKOMaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00JIaCThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPYIUsL.

YenoBeueckue packl. OCHOBHBIE OOJBLIME  pachl:  €BPOINEOHIAHAS
(eBpasmiickasi),  HeErpo-aBCTpaJioujHas  (PKBAaTOpUabHAs),  MOHTOJOHWJHAsS
(a3maTcko-amMepuKkaHckas).  UepTsl  NPUCIOCOOJIEHHOCTH  MpEJACTaBUTENEH
YEJIOBEYECKHX pac K YCIOBHUSM CYIIECTBOBaHMUS. EIMHCTBO 4YeIOBEYECKHX pac.
Kputunka pacuzma.

JdeMoHCTpauu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuubr u cxembl: «Bo3uukHoBeHue ColHEUHOM cucTeMmbl», «Pa3Burtue
opranuyeckoro mupa», «PacturenbHas KieTka», <«OKUBOTHas  KJIETKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHas CUCTEMa OPraHUYECKOro MUPay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOCHHUS 4YEJIOBEKAa M YeIOBEKOOOPa3HBIX

O6€3B$IH>>, «OCHOBHBIC MECTa aJICOHTOJIOTHYCCKUX HaxXoa0K IMpCOKOB



COBPEMEHHOI'0 4YeNOBEKa», «/IpeBHenmme moam», «JpeBHue moam», «llepsbie
COBpPEMEHHBIE JIIOAN», «HelIoBeUeCKue pach.

O6opynoBanue:  mymsiku — «lIpoucxoxaenue  4demoBeka»  (OrOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONA, HEaHJepTaliblla, KPOMAaHBbOHIIA), CIENKH WU
U300paKEHUSI KAMEHHBIX OpYJIud TNEpBOOBITHOTO YeIoBeKa (KaMHH-YOMIEPHI,
pyOmna, ckpebiia), TEOXpOHOJOTrHYecKas Talnuia, KouieKuus «DopMbl
COXPAHHOCTH MCKOIAEMbIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble U NpaKTHYECKHUE PadOThI:

[Ipaktuueckas padora Ne 1. «M3yueHue MCKONaeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcust «IBOJIIOLUSI OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBIN WK KpaeBeIUECKUN My3€eil).

Tema 3. Opranu3msl 1 OKpYy:Kamomas cpeaa.

DKoJIOrus Kak HayKa. 3a/lauyd U pa3Jesbl SKOJIOruu. MeToabl SKOJIOrMYeCKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHus OPraHU3MOB: BOJAHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruueckue (paktopel. Kraccudukanus >SKOJOTMYECKHX (PAKTOPOB:
abuoTHveckre, OMOTHYECKHME U AaHTPOINOTeHHble. JleficTBHE SKOIOTHYEeCKHX
(haKTOpOB HA OPraHU3MBI.

AOuoTtndeckue (paKTophl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTOMEPHOIN3M.
[IpucniocoOneHnss OpraHU3MOB K  JCUCTBUIO  aOMOTHYECKHX  (PaKTOpOB.
brosornueckne puTMal.

buotnueckue (haKkTopBI. Bunnr OMOTHYECKUX B3aUMOJIEVCTBUMN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, xoornepanus,
MYTyajlu3M, KOMMEHCAJIW3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HaueHHEe OUOTHUYECKUX B3aUMOJCHCTBUN [UJISl CYIIECTBOBAHUS

OpTraHU3MOB B MPUPOHBIX COOOIIECTBAX.



DKOJIOTUYECKUE XAPAKTEPUCTUKU mnomyisauuu. OCHOBHBIE TOKa3aTeln
NOMYJISIMUU: YUCIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[mHaMuka 4ucI€HHOCTH MOMYJISIUUU U €€ PEeryJIsIusl.

JdeMoHCcTpanuu:

[TopTpetsi: A. I'ymGonbar, K. @. Pynbe, 3. ['ekkensb.

Tabmuier u cxemsl: kapta «I[Ipuponnsie 30HbI 3eMin», «Cpenbl OOUTaHUS
opranu3sMoBy, «®Dortonepuoauzm», «llomymsamuun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU MOMYISIUU UHPY30pUu-Tyheabkny, «[luieBsie menm.

JlabopaTopHble U NpaKTHYECKHUE PadOThI:

JlaGoparopnas padora Ne 3. «Mopdoaoruaeckre 0COOCHHOCTH PACTCHHUM U3
Pa3HBIX MECT OOUTAHH.

JlaGopaTtopHnas padota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padora Ne 2. «IToacu€T mIO0THOCTU MOMYJSAIUNA Pa3HBIX BUIOB
pacTEHUI.

Tema 4. Coo0mecTBa ¥ 3K0JI0rHYeCKHE CUCTEMBI.

Coo0OmiecTBo opranu3MoB — OuoreHo3. CTpyKTypbl OMOLIEHO3a: BHA0Bas,
NpPOCTPAHCTBEHHAs, Tpoduueckas (muuieBas). Buabl-momuHantel. CBsA3U B
OMOILIEHO3E.

DKojoruyeckre CUcTeMbl (dKkocuctembl). [loHsiTHE 00 »HKOCHUCTEME U
OouoreornieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOAYIICHTHI,
KOHCYMEHTBI, peaylieHTbl. KpyroBOpoT BELIECTB U MOTOK YHEPTUH B SKOCHUCTEME.
Tpoduueckue (numieBbie) ypoBHU dKOcUcTeMBI. [1uieBrie nenu u cetu. OCHOBHbBIE
MOKa3aTelid JKOCUCTEMbI: Ouomacca, MNPOAYKIHUSA. DKOJIOTHYECKUE MHPAMUIbI:
IPOJYKIMU, YHUCIEHHOCTH, Omomacchl. CBOWCTBa SKOCHUCTEM: YCTOWYUBOCTD,
camoperyJsinus, pazsurue. Cykieccusi.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. IKOCUCTEMA XBOHHOIO

WJIM IIUPOKOJIMCTBECHHOTI'O JIECAa.



AHTpPOTIOTEHHBIE  3KOCHCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHCTEMBI.
buonoruueckoe u X03s1CTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpasue kak ¢akTop ycTOWYMBOCTH HKocucteM. CoxpaHeHue
OMOJIOTUYECKOr0 pa3HOOOpa3us Ha 3eMIie.

Yuenue B. U. Bepuanackoro o 6umocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKuboe BemectBO U ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak
ro0anbHOM 3KOCUCTEeMbl. J[MHaMHUuYeckoe paBHOBecMe W oOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEIIECTB U OMOT€OXUMUUYECKUE IIUKJIIBI JIEMEHTOB (yriepo/a,
a3zoTa). 30HATBHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIITH.

YenopeuecTBo B Onochepe 3emir. AHTPOIIOTeHHBIe U3MEHEHUs B Onocdepe.
I'moGanbHbIE PKOJTOTHUYECKHE TTPOOIICMBL.

CocymiecTBoBaHNE PUPOJIbI u YeJI0BEYECTBA. CoxpaneHnue
O01opa3HO00pa3msi Kak OCHOBA YCTOMYMBOCTH Ounocheprl. OCHOBA pallMOHATILHOTO
yOpaBieHUs TPUPOJHBIMU pecypcaMd W WX HUCIHodb3oBaHue. JlocTrkeHus
OMOJIOTUU U OXpaHa IPUPOBIL.

JdeMoHCcTpanuu:

IToptpetsi: A. k. Tencmu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupr n cxemsl: «I[Iumessle nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«ITpuponubie coobmiectBa», «llenu nutaHus», «IKOJIOTHYECKAsT NUPaAMUJIAY,
«buocdepa u yenoBek», « IKocUCTEMA MUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOWHOTO  Jiecay, «buorneHo3 BomoéMa», «ArporeHo3», «lIpumepHbie
AHTPOIIOT€HHbBIE BO3/ICUCTBUA HA IPUPOAY», « BaxkHEHIIMe NICTOUHHUKY 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiiias cocTamistonias ouochepsn,
«®DakTopel  nmerpamauuu  nouB»,  «llapHukoBwiii  3ddexT»,  «DakTOpbI
pagMoaKTUBHOIO 3arpsi3HeHus Ouocdepnl», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA d3KpaH Ouochepb,

«KpyroBopot yriepoaa B 6uochepe», «Kpyropopot a3ora B MIprpoOIe».



O6opynoBanue: Mojaelb-amuInKamus « Tunuaabie OUOIEHO3bI», Tepbapuii
«PacrurenbHble cOO0IIECTBAY, KOUICKIINK «brolneno3y, «Bpeaurenu BaXKHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp», FepOapuu 1 KOJJIEKIIMA PACTEHUHN U dKUBOTHBIX,
NpPUHAJIEKAIIUE K PA3HBIM SKOJIOTMYECKUM IpyInaM OJHOro Buaa, Kpacnas kaura
Poccuiickoii  denepammu, u300pakKeHUs OXpaHSEMBIX BHIAOB pPACTCHUH U

JKHNBOTHBIX.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BUOJIOTUN HA BA3OBOM YPOBHE CPEJAHEI'O OBILIETO
OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiuMBaroTcs TpeOOBaHHMS K pe3yJibTaTam
OCBOCHHMS  O0ydHaloUMMHUCA MPOrpaMM  CpelHero oO0miero  oOpa3oBaHUS:

JJMYHOCTHBIM, MCTAIIPEAMETHLIM U ITPCAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JTMYHOCTHBIX PE3yJIbTaTOB OCBOECHMS MpeameTra «buonorus»
BBIJICJIEHBI CIEAYIOIIHE COCTABIISIIOLINE: OCO3HAHUE OOYYAOIIMMUCS POCCHUICKON
IPAKJAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH
U CaMOOIpPEAENCHUI0, HaJIUYyhue MOTHBAIMM K  OOydeHH0 OuoJioruwu,
[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUH JHUYHOCTH HA OCHOBE
KJIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPaJAULUN pPa3BUTUS OMOIOIMYECKOIO
3HaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalolIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEeSATENbHOCTH I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKaMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOro  00pa3oBaHUs, HAJIMYUME HSKOJIOIMUYECKOIO IIPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1IEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JInyHOCTHBIE PE3yJIbTAThl OCBOCHMS MpeaMera «bronorus» mocTurarorcs B
€AUHCTBE YYEOHOW M BOCIUTATEIbHOU JAESATENBHOCTH B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCUICKUMH COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMU U JTYXOBHO-
HPAaBCTBEHHBIMHU L[EHHOCTSIMHU, IPUHATHIMU B OOILIECTBE IpPaBUJIAaMU U HOpMaMu
IOBEJIEHUSI U CHOCOOCTBYIOT MpolieccaM CaMOINO3HAHMS, CaMOBOCIIUTAaHUS U
CaMOpa3BUTHS, Pa3BUTHUsSI BHYTPEHHEH TMO3ULUU JIMYHOCTH, MATPUOTH3MA,
YBa)KEHHUS K 3aKOHY M IPaBONOPSAIKY, YEIOBEKY TPyJa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBQ)KEHHUS, OEPEKHOTO OTHOMIICHHS K KYyJIbTYPHOMY HACIEIUI0 U
TpaJMIMsAM MHOTOHAIIMOHAJIBHOTO Haponaa Poccuiickoit denepauuu, npupoae u

OKPY’KarolIen Cpele.



JImuHOCTHBIE pe3yJbTaThl OCBOCHHUs ydeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaromMXCsl PYKOBOACTBOBATHCS
c(hOpMHPOBAHHOW BHYTPEHHEHW MO3UIMEN JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAlUM, TO3UTUBHBIX BHYTPEHHHUX  YOCXKIECHHUH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM EHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONBITA U ONBITA JEATEIIBHOCTH B IMPOLIECCE PEATU3ALNNA OCHOBHBIX HAIPABICHUN
BOCIIUTATEIILHOW IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCIMTAHMA:

c(OpPMHPOBAHHOCTb IPAKIaHCKON MO3ULIMU 00YUaIOIIErocs KaK AKTUBHOTO U
OTBETCTBEHHOI'O WIEHA POCCUIICKOr0 OOLIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, YyBa)KCHHE
3aKOHA U MIPaBOIIOPsIKa,;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IPU CO3LaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX U MO3HABATENBHBIX 3a/1ay, BBIMOJIHEHUU
OMOJIOTUYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ONpPEACNATh COOCTBEHHYIO TO3WIHUIO [0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOMN KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOMX JAEUCTBHUSAX HEOOXOIAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIFOJIEH C Pa3HBIMHU YOESKICHUSIMH, KYJIbTYPHBIMA HEHHOCTSIMU U
COLIMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
yueOHBIX, TIO3HABaTEJIbHBIX U HCCJIENOBATENbCKUX 3a/1ay, YBaKUTEIHHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpU OOCYXJACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTh K T'YMaHUTApPHOW U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NIaTPHOTHUYECKOT0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU PaXKIaHCKON UJECHTUYHOCTH,

INaTpuoTu3Ma, yBaAXCHHA K CBOCMY HaApoAdy, YYBCTBa OTBCTCTBCHHOCTHU IICPCI



Ponnnoin, ropaoctu 3a cBOM Kpaid, cBOXO PoauHy, CBOM SI3bIK U KYJIBTYPY, MPOIIIOE
U HACTOsIllee MHOTOHAIMOHAJIBLHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEINIO U MaMATHUKAM IIPUPObL,
JNOCTUXEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OILICHMBATh BKJIaJ POCCHUHCKUX YYEHBIX B CTAHOBIECHUE U
pa3BUTHE OHMOJIOTMH, TOHUMAHHWS 3HA4YeHUs OWOJOTUM B TO3HAHUU 3aKOHOB
IPUPOJIbL, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujerHas yoexJaEHHOCTh, TOTOBHOCTh K CIyXKeHUI0 U 3ammte OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUE IYXOBHBIX LIECHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JINYHOT'O BKJIaJIa B MOCTPOCHUE YCTOMYMBOTO Oy AYIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTEIISIM, CO3/IaHUIO0 CEMbHU Ha OCHOBE
OCO3HAHHOI'O MPHUHATHUS UEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaguuusamMu HaponoB Poccuu;

4) 3¢TEeTHYECKOro0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAsl ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOLIECTBEHHBIX OTHOIIECHU;

MMOHMMAHUE YMOIMOHAIBHOTO BO3EHCTBUS )KMBOM IPUPOJIBI U €€ [IEHHOCTH;

FOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBa, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuuyeckoro BocnuTaHUS, (POPMHUPOBAHUA KYJLTYPbI 3I0POBbS M
IMOLMOHAJIBHOTO 0JIArOMOJTYyYHS:

MOHMMAaHUE M peaM3alus 3J0pOBOTO U 0e30MacHoro obpasza KU3HU
(3m0poBO€  TUTaHHWE, COONIIOJIEHWE TUTHEHUYECKUX TpaBUJl U HOPM,

COQIaHCUPOBAaHHBI pPEXUM 3aHATUH M OTAbIXa, peryjsipHas (Qusnveckas



AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (DPU3MYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAHUE LEHHOCTH NpaBWJI WHAUBUIYAIbHOTO M KOJUIEKTUBHOTO
0e301acHOro MOBEICHUS B CUTYalIUSAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HaHHWE TOCIIECJCTBUNA U HEMPUSITUSI BPEAHBIX MPUBBIUEK (YOTpeOaeHus
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYAOJIIO0UE;

FOTOBHOCTh K AKTUBHOM JIE€SITEIBHOCTH TEXHOJIOTUYECKOW W COLIMAJIbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBIIIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K paziuyHbIM cepaMm npodhecCuOHATBLHON NESITeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiel mnpodeccurn W peaTU30BHIBATH
cOoOCTBEHHbBIC KU3HEHHbIEC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMI0O M CaMOOOpa3OBaHHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOrN4eCKOTr0 BOCIIUTAHMS:

AKOJIOTMYECKU II€JIeCOO0pPa3HOe OTHOILIEHHWE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHUS;

MOBBIIIEHUE YPOBHSA SKOJIOTUYECKOW KYJIbTYphl: NPUOOPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB K OLEHKH WX BO3MOXHBIX IMOCIEACTBUNA IS
OKPYKaroIIEnl CPEIbI;

OCO3HaHHME TJIOOATBHOIO XapakTepa IKOJIOTHYECKUX MpoOiIeM M MyTel uX
peleHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YYEHUH OHOJIOTHUU
3HAHUS M YMEHMUS TIPpU pEIIeHUH TpoOJieM, CBA3aHHBIX C pallMOHAJIBHBIM
IPUPOJIONOIb30BaHUEM  (COOJIO/IGHHE  MpaBWJI  TOBEIAEHUS B MPHUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pABHOBECHS B HKOCHUCTEMaX, OXpaHy BHUJIOB,

AKOCHUCTEM, OroCchephl);



AKTUBHOE HENPUATHUE JIEUCTBUM, MPUHOCAIIMX Bped  OKPYKaAOUIEH
OPUPOHOM cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTUYECKUE
IIOCJICACTBUS PEANPUHUMAEMBIX JIEUCTBUM U IPEAOTBPALLATD UX;

HaJINYKUE Pa3BUTOTO IKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTHYECKON KYJIbTYPBI,
OIbITa JEATEIBHOCTH DKOJIOTUYECKOMN HaIIPABJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCS UMM B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUAIBHOMN
IIPAKTUKE, TOTOBHOCTU K YYACTHUIO B IPAKTHUYECKOMN JIEATENBHOCTH dKOJIOTMYECKON
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 TO3HAHMSA:

c()OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOILECTBEHHOW MPAaKTHUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYP, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE S3BIKOBOM W YMTATEIbCKOW KYJBTYpPbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXKAY JIFOJbMU U ITI03HAHUS MUPA;

NOHMMaHuEe crneuu@uku OHOJOTMM KaK HayKd, OCO3HaHHS €€ poyiu B
(OpMHUpPOBAHUU PALMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JIaHUU LIETOCTHOTO
IpeAcTaBleHUs] 00 OKpYXarolleM MHpE KaK O €JUHCTBE MPUPOJIbI, YEeIOBEKA U
oO1ecTsa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW W peuleHuH MpodeM
COXpPAaHEHUS IIPUPOTHOIO PAaBHOBECHS,

yOSXKAEHHOCTh B 3HAUMMOCTH OWOJIOTUM JJIi COBPEMEHHOM LMBHIN3ALIUN:
oOecrieyeHrss HOBOIO YpPOBHSI Pa3BUTHUSI MEIULMHBI, CO3JAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX  pelIaTh  pPecypcHble  IpoOJieMbl  Pa3BUTHUS
YeJIOBEUECTBA, MOMCKA MyTe BBIXO/AA U3 TII00ANBHBIX SKOJOTUYECKUX MPOOJIEM U
o0OecrieueHuss  mepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  pPallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCcOB U (POPMHUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OUOJOTMYECKUX 3HAHUM B LENIX

NOBBIIICHUS OOIIEl KyJIbTYpbl, €CTECTBEHHO-HAYyYHOM TIpaMOTHOCTH, Kak



COCTaBHOW 4acTU (PYHKIIMOHAIBHOW TPaMOTHOCTH OOydJaromuxcs, (Gopmupyemoit
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAaHHE CYITHOCTH METOOB MO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh IMOJy4YaeMble 3HAHHUS JJIs aHajiu3a |
OOBSICHEHUS SIBIICHUH OKPYXKAIOIIETO MUpa M MPOUCXOSAIINX B HEM W3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIOUCHHMSI Ha OCHOBE HAy4dHBIX (AaKTOB H
UMEIOIINXCS JaHHBIX C IIEJIBIO TTOJIYYCHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BAaTh OMONOTHYECKUE 3HAHUS IS
perieHust IpoOJIeM B peaibHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHHWE IIEHHOCTH HAyYHOH NEATeNbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M HCCIIEIOBATENBCKYIO AESTEIHHOCTh HHIMBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HEMpPEpPHIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUI0, K AKTUBHOMY TOJyYEHHIO HOBBIX 3HAHWM MO OHOJIOTHH B

COOTBCTCTBHUHU C XM3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIe pe3yJibTaThl OCBOEHUSI y4eOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMUPOBAHUA MHUPOBO33PEHHUS OOyYarOLIUXCS
MEXTUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIIeHAYYHbIC MOHATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIrus, SIBICHHE, MPOLECC,
CUCTEMa, Hay4HbIH (HaKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UccleIoBaHne, HabJI0IeHEe, U3MEPEHHE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCATIbHbBIE
yuyeOHble JeHCTBUS (IMO3HABATEJbHbIC, KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC),
oOecrneunBaronye popMupoBanue GyHKIMOHATIBHON TPAMOTHOCTH M COLIMAJIBHOMN
KOMIIETEHIIMH  OOYYaromIMXcsl, CHOCOOHOCTh OOYYalOIMXCS — HCIOJIb30BaTh
OCBOCHHbBIE MEXIMCUUILIIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHbIE

y4eOHbIC ICUCTBUS B MO3HABATEILHON M COLIMATIBHOM MPaKTUKE.



MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MPOTPaAaMMBI CPEIHEro OOIIero
00pa3oBaHUsl TOKHBI OTPAXKATh:

Osaaenue YHUBEPCAJIbHBIMH y4eOHbIMU NMO3HABATEJbHBIMH
JIEUCTBUSIMM :

1) 6a30BbI€e JIOTHYECKHE TeHCTBHA:

CaMOCTOSITeIbHO  (hOopMylIMpoOBaTh W aKTyaJIM3UpPOBaTh  MpodJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUW MPUEMBI JIOTMUECKOTO MBIIUICHUS
(amanu3za, cuHTE3a, CpaBHEHMS, Kiaccupukaluu, o000IIEHU ), pAaCKPBIBATh CMBICII
OMOJIOTUYECKUX TOHITHI (BBIACIATh WX XapaKTEepHbIC NMPHU3HAKH, YCTAHABIMBATH
CBSI3M C APYTUMHU MOHATHUSIMHU );

ONpeNesaTh eI JEITEILHOCTH, 3ajlaBas MHapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTaThl AEATEIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIIOJIb30BaTh OMOJOTUYECKUE TTOHITHS JIJIs1 O0BSICHEHHS (PAKTOB U SBICHUIN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKUE pacCykAcHUs (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
aQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHBOPEUYHUS B paccMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBAThH BHIBOJIbI U 3aKJIFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEILHBIC CpelncTBa JUTSI MpEeCTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIIEHUW B M3yYaeMbIX OMOJOTUYECKUX OOBEKTaX, a
TaK»Ke MPOTUBOPEUHI pa3HOTO POAA, BBISBICHHBIX B Pa3IUYHBIX HH()OPMAITMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh TUIAH PEIICHHS MPOOJIEMBbI C YU4ETOM aHaju3a MMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHMBBI B  JEATEIILHOCTb, OICHUBATh COOTBETCTBHUE
Pe3yJIbTAaTOB IEJISIM, OIICHUBATh PUCKH TTOCIEIACTBUM JICSITEIHLHOCTH;

KOOPAVMHUPOBATb M  BBINOJHATH pPabOTy B  YCIOBHSX PEagbHOTrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aMMOICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6J’ICM.



2) 6a30BbI€ HCCIIEI0BATEIbCKHE IeCTBUS:

BJIa/IETh HABBIKAMH YYEOHO-UCCIIE0BATEIBCKON U TPOEKTHOM AESITENLHOCTH,
HAaBBIKAMM  pa3pelieHusi mpoodsieM, CHOCOOHOCTBIO U  TOTOBHOCTBHIO K
CaMOCTOATENILHOMY MOUCKY METOJIOB PELIEHUs MTPAKTUYECKUX 3a]1ay, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUBl JESITEIBHOCTH IO MOJYYEHHIO HOBOIO
3HaHUS, €ro HHTEpHpeTalud, NPeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4YeOHBIX
CUTYaIHsX, B TOM YHCIIE€ IPU CO3/IaHUU YUEOHBIX U COLMATIBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBIM THI MBIIIJIEHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEM,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh U (OpMyJIHpPOBaTH COOCTBEHHBIC 3aJadyll B 0Opa30BaTEIILHOMN
NESITeIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH TPUYMHHO-CJIEICTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PelIeHUs], HAXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a]1aBaTh MMapaMeTPhbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IMOJYYEHHbIE B XOJ€ pEIICHHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, OLIECHUBATh IPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISTh LI€JICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CIIOCOOOB
NENUCTBUS B MPO(ECCUOHANBHYIO CPEAY;

yMETh NEPEHOCUTh 3HAaHUS B IO3HABATEJBHYIO M IMPAKTUYECKYIO o01acTu
KU3ZHENIeSITEIbHOCTH;

YMETh UHTErPUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE HJI€U, MpEJiaraTb OPUTHMHAIIBHBIE MOAXO/Abl U PEIIEHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEILICHUS.

3) pabora ¢ nuHpopmanueii:

OpPUEHTHUPOBATHCSA B PA3IMYHBIX HCTOUYHUKAX HH(OpMAIuu (TEKCTE y4eOHOTO

nocoOus, HAy4YHO-TIONMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsiX U



CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VIHTEpHeTe), aHaIM3UPOBATh
uH(OpMAITUIO PA3TUYHBIX BUJIOB U (DOPM TPEACTaBICHUS, KPUTUUECKHA OIICHUBATH
e€ JI0CTOBEPHOCTh U HEMPOTHBOPEUNBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHATh PA3JIMYHBIE METOJIbI IIPU MOUCKE U
oTbope Ouosioruyeckor mHpopManru, HEOOXOAMMOM JIJIsT BBITTOTHEHUS yYCOHBIX
3ajad;

npuoOpeTaTh ONBIT HMCHOJB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHMA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIB30BAHUS PA3TUIHBIX
TTOVICKOBBIX CHCTEM;

CaMOCTOATENTLHO  BBIOMpATh  ONTHUMANIBHYIO  (OpPMY  TIPEICTABICHUS
Oounonornueckor nHGopManuu (CXembl, TpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKH U
Apyroe);

WCIIOJIb30BaTh HAy4YHBIM SI3BIK B KA4eCTBE CpEIACTBa Npu pabore cC
Oouonornueckod HMHGOpMALMEH: MPUMEHATh XUMHUYECKUEe, (QU3NYECKHe U
MaTEeMaTUYECKUE 3HAKW W CHUMBOJBI, (DOpPMYJIbI, abOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MPeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BJIAJCTh  HAaBBIKAMU  pACMO3HABaHWS W 3alUThl  WHGOpPMAIINH,
UH(GOPMAIIMOHHON 06€30M1aCHOCTH JTUYHOCTH.

OgyajieHHe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

1) obmenue:

OCYIIECTBJISITh KOMMYHHKAITUHU BO BCeX chepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JIMCKYCCHM MO CYIIECTBY OOCYKIaeMoOil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIHHO BBIMIOJHEHUS MpeasiaraeMoit
3a/1a4, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYAaCTHUKOB
JMajora Wi JUCKYCCUH);

pacmo3HaBaTh HeBepOaldbHBIE CPEICTBA OOINEHHWs, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HHMKHOBCHHS KOHQIMKTHBIX CHTYaIlUH,

YMETh CMATYATDH KOH(l)J'H/IKTBI H BCCTHU IICPECTOBOPHLI;



BIIAJICTh PA3IMYHBIMH CITOCOOaMu OOIIEHUS M B3aUMOJCHCTBUS, TIOHUMATD
HaMEpEeHUs IPYTUX IO/, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTMUHO H3Jararb CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHAs IeSiITeJIbHOCTh:

MMOHMMATh U KCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW M WHIWBHUIYaJIbHOU
paboThI IpU PEIICHUU OMOJIOTHYECKON NpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJECHCTBUS IIPU PEIICHUU yUeOHOM 3a/1a4u;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX NIEUCTBUN C YUETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YJIEeHA KOJIJIEKTUBA;

MPUHUMATh 1EJIM COBMECTHOM JIEITEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBATh JEUCTBUS II0 €€ JIOCTHUKECHHUIO: COCTABIATH IUIAH JEHCTBHM,
pacmpeneniaTh pojad ¢ y4€TOM MHEHHH YYaCTHMKOB, OOCYXKIaTh pe3YJIbTaThl
COBMECTHO paboOThI;

OIICHUBATh KAa4yeCTBO CBOEro BKJIaJa W KaXJIOIO Y4YaCTHHMKAa KOMaHJIbl B
o01Mii pe3ybTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiarath HOBBIE IIPOEKTHI, OLIEHUBATh WJIEM C TMO3UIUU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHbBIX
CUTYAIHSX, IPOSIBIATH TBOPUECTBO M BOOOPAKEHUE, OBITh HHUIIHATHBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PEryJATUBHBIMU AeHCTBUSIMH:

1) camoopraHusanms:

UCIIOJIb30BaTh OMOJOTMYECKHWE 3HAHUS JUIsl BBISBICHHUS MPOOJIEM M HX
pEIIeHUS B )KU3HEHHBIX U YYEOHBIX CUTYaIUSX;

BBIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUM IICJIEBBIE M CMBICIOBbBIC
YCTAHOBKU B CBOMX JEHCTBUSIX M MOCTYIKAaX MO OTHOIICHUIO K JKUBOU MPHUPOJE,

CBOEMY 3[I0POBBIO U 3[J0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO OCYUIECTBIISITh MMO3HABATENIbHYIO JI€ATEIIbHOCTD, BBISBIISITh
po0JIeMBbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4u B 00pa30BaTEeIbHOMN
NEATEIbHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTAaBJSITh IUIAH pEIIeHUS NpodiemMbl ¢ y4ETOM
UMEIOIIHUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTCHUIH;

JaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacuIupsiTh paMKy y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUTECHUI;

JienaTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OMBIT;

CIOcOOCTBOBAaTh (DOPMUPOBAHHMIO UM TMPOSBICHUIO IMUPOKOW SPYIUIIMUA B
pa3HBIX 00JacTSIX 3HAHWM, TOCTOSHHO TOBBINMIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHBBI B JEATEILHOCTb,
OIIEHUBAaTh COOTBETCTBUE PE3YyJILTATOB IIEJISM;

BJIaJICTh ~ HaBBIKAMM  I[IO3HABATEIbHOW  pedIEeKCMHM KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUII U MBICIUTEIBHBIX MPOILIECCOB, MX PE3YJbTaTOB U
OCHOBaHMH, UCIOJB30BaTh MPUEMBI PedICKCUU NJIs OIEHKH CUTYyalllHu, BBIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLICHMBaThb PUCKU M CBOEBPEMEHHO MPUHUMATh PEHICHUS MO0 HUX
CHUKEHHIO;

MPUHAMAaTh MOTHUBBI M apryMEHThl APYrMX NPU aHalu3€ pe3yJbTaTOB
NEATENbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apPryMEHThl APYrUX NPU aHalu3e pe3ybTaToB
NEeSATEeIbHOCTH,

IIPU3HABaTh CBOE IIPABO U MPABO APYTUX HA OLIMOKY;



pa3BHUBAThb CITOCOOHOCTH ITOHUMATh MHP C IMO3ULIUHU APYT'Oro YCIIOBCKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbrarbl ocBoeHus: nporpammbl COO mo Ouosorum Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduueckue Juist yueOHoro npeamera «buosorusp»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIbI IEATEILHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS U
OPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX Y4YEOHBIX CUTyallUsdX, a TaKKe B pealbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosorueid. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABIEHBI IO FOAaM 00yUYEHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10
Kjlacce TOJKHBI OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MeCTe U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUS €CTECTBEHHbIX HAyK, B (POPMHpPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpPAa MU HAYYHOTO MHMPOBO33PEHHs, O BKIIAJE POCCUMCKUX U
3apyOeXHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pelIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEPKAHUE OMOJIOTMUYECKMX TEPMUHOB M TMOHATHM:
KHU3Hb, KJIIETKA, OPraHu3M, MeTa00JIu3M (OOMEH BEIIECTB U MPEBPAILCHUE YHEPTUH ),
romMeocras (camoperyisiuus), ypOBHEBas OpraHu3alusi HKUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHUE (PEMPOTYKLHA), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Wu3jaraTh OMOJOrMYEcKHe Teopun (KIETOYHas, XPOMOCOMHaf,
MyTallMOHHAsl, LIEHTpaJbHas J0rMa MOJIEKYJSIpHON Ouosnoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 1eHTpax MHOrooOpasus u
IPOUCXOXKJICHUS KyIbTYpHBIX pactenuii H. . BaBuiosa), onpeaensars rpaHulibl UX
IPUMEHUMOCTH K KMBBIM CHCTEMaM,;

yMEHHUE BIAJETh METOJJAMU HAYYHOI'O MO3HAHUS B OMOJIOTUHN: HAOIIOAEHUE U

OIMMCAHUC KUBBIX CHUCTEM, IMPOLCCCOB H HBHGHHﬁ, opraHu3anuss W IIPOBCACHUC



OMOJIOTUYECKOTO AKCTIEPUMEHTA, BBIJIBIIKCHUE THIIOTE3bI, BBISIBJICHUE 3aBUCHUMOCTH
MEXIy HCCIEAYEeMbIMU BEIWYMHAMH, OOBSCHEHUE TMOJYYCHHBIX pPE3YyJIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€TIaTh BHIBOJIbI
HA OCHOBAHHH TMOJYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIIEISATh CYIIECTBEHHbIC TPU3HAKH BUPYCOB, KJIIETOK MPOKAPUOT U
AYKapHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
IIPOIIECCOB: OOMEHA BEIIECTB M IMPEBpAICHUS SHEPTUHM B KJIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M DHEPreTUYeCKOro OOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OTUIOZOTBOPEHUS, PA3MHOXKCHUS, WHIWBUIYAIBHOTO Ppa3BUTHS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSTH MOJTYYEHHBIC 3HAHUS ISl OOBSICHEHHS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JJIsl NPUHATUSA NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C I1eNbl0 o0ecrnedeHus: Oe30MacHOCTH CBOETO 370pPOBbS U 370POBBSA
OKPY>KaIOIUX JIF0JIeH, COOJII0IEHNUS] HOPM I'PaMOTHOIO MOBEICHUS B OKPY KAIOIIeH
IPUPOTHONW cpeje, MOHMMaHue HEOOXOJMMOCTH WCIOJBb30BAaHUS JIOCTHKCHUHN
COBPEMEHHOMU ouojoruu " OMOTEeXHOJIOTHA IS PAIMOHAJILHOTO
IPUPOIOTIOIB30BAHHS;

YMEHUE peliath DJJIEMEHTApHBIE TEHETUYECKWE 3aJaud Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICTUICHHOE HACJIeIOBaHNUEe, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHMS I TPEICKa3aHWs HACIICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBITIOJIHATH JaOOpaTOpHBIE U TMPAKTUYECKHE pabOThI, COOMIOAATH
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHHUEM;

YMEHUE KPUTHUYECKM OLIEHUBaTh W HWHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMS, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEJCTBA MACCOBOW MH(MOpPMAIIMH, HAYYHO-TTOMYJISIPHBIC
MaTepHaibl), STUYECKHUE aCIeKThl COBPEMEHHBIX HCCICAOBAaHMK B OHOJIOTHH,

MeIUIMHE, OMOTEXHOJIOTHH;



YMEHHE CO03/1aBaThb COOCTBEHHBIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAIINIO U3 HECKOJbKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh OHATUIHBIN arrnapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
Kjlacce OJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CHCTEME HAyYHOTO
3HAaHHUA E€CTECTBEHHBIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUPAa M HAYYHOT'O MHPOBO33PEHHS, O BKJIAJ€ POCCHHUCKUX U
3apyOeXHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEelIeHHs KU3HEHHBIX 3a71a4;

YMEHHE PACKpPbIBATh COJEPKaHUE OMOIOTrMUYECKUX TEPMUHOB U MMOHATHI: BU]I,
NOMyYJISALKS, TEeHO(MOH, DBOJIONMS, ABUXKYIIUE CUIBI ((PaKTOphl) HBOJIOINUH,
IPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,
OKOCUCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, pEIYLEHTbl, LENu MUTaHUsi,
AKOJIOTHYECKas MUpamMua, OuoreoreHos, ouocdepa;

yMEHHE u3Jaratb OWOJOTHMYECKWe TEeopuH (DBOIIOIMOHHAA Teopus Y.
JlapBuHA, CHHTETHYECKash TEOPHsl SBONIOIUH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bspa, uepenoBaHus riaBHbBIX HaIpaBiICHUH U
nyteit sBomonuu A. H. CeepuoBa, yuenust o duocthepe B. M. Bepnanckoro),
OTIPEIEIATh TPAHUIIBI X TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOIaMU HAyYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOACHNUE U
ONMCAHUE >KUBBIX CHUCTEM, IPOLECCOB U SIBICHUN, OpraHu3alus U IMPOBEJICHUE
OMOJIOTUYECKOT0 AKCTIEPUMEHTA, BBIJIBHXKEHHUE THUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTU
MEXIy HCCIEAYyEeMbIMU BEIWYMHAMH, OOBSCHEHUE TMOJYYCHHBIX pPE3YyJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MMOHSATUNA, TEOPUN U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIbI
Ha OCHOBAHMH MOYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHBbIC MPU3HAKH CTPOCHUS OMOJOTHYECKHUX
OOBEKTOB: BHJIOB, TMOMYJSIIMA, TMPOIYIEHTOB, KOHCYMEHTOB, pEIyICHTOB,

6I/IOF€OI_[6HO3OB N OKOCHUCTEM, 0COOEHHOCTH IMpOHICCCOB: HaCJICJCTBEHHOM



M3MEHYMBOCTH, €CTECTBEHHOT0 OTOOpa, BUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JICUCTBHUS DSKOJOTUYECKUX (PAKTOPOB HA OPraHuU3MbI, IEpeHoca
BEIIECTB W TIOTOKA SHEPrUU B HKOCHUCTEMAX, AHTPONOIE€HHBIX H3MEHEHHH B
HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSATH MOJTYYEHHBIC 3HAHUS JUISI OOBSICHCHHS OHMOJIOTHYCCKUX
IIPOLIECCOB U SIBJICHUM, JJIS1 IPUHATHSA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KHU3HU C IeNTpl0 obecriedeHrns Oe30MacHOCTH CBOETO 3J0POBbSl M 30POBbS
OKPYKAIOIIUX JIOACH, COOIIOIEHUSI HOPM IPaMOTHOTO TIOBEJICHUSI B OKPY KaIOIIeH
IPUPOIHON cpee, MOHMMaHWE HEOOXOMMMOCTH WCIOJBb30BAHUS JTOCTHKEHUIN
COBPEMEHHOM OMOJIOTHH JIJISl PAITMOHAIEHOTO MTPUPOIOTIOTIH30BaAHNS;

YMEHHUE PellaTh dJIeMEHTapHbIE OMOJOTUYECKUE 3a/1a4l, COCTABIIATh CXEMBI
NEPEHOCa BEIIECTB U PHEPTUH B IKOCUCTEMAaX (LIETH MUTaHUA);

YMEHHUE BBINOJIHATH JA0OpATOpHbIE M MPaKTUYECKHE padoThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PY/I0BAHHUEM;

YyMEHHUE KPUTHYECKH OILICHUBaTh W HWHTEPIPETUPOBATh HH(POPMAIIHIO
OMOJIOTHYECKOTO  COACPIKAHMsSI, BKIIOYAIONIYI0 I[ICEBJOHAYYHBIC 3HAHUSA W3
Pa3TUYHBIX UCTOYHUKOB (CPEICTBA MAaCCOBOM MH(POPMAIIUH, HAYIHO-TTOMYJISIPHBIC
MaTepHayibl),  pacCMaTpWBaTh  TJ00aTbHBIE  DKOJIOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3ULIHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001128 OMOIOTHYECKYI0 WH(POPMAIMIO M3 HECKOJbKUX HCTOYHHKOB, TPAMOTHO

HCII0JIb30BaTh ITOHSITUNHBIN arrrapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unpposbIe
Ne ni/m P Kontpoasnsie | IlpakTnuyeckue (1upp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsI
pecypchl
bubnunorexa [IOK
! bronoris kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 JKuBbIC CHCTEMBI M UX OpraHU3aIns 1 0 0 httos://m.edsoo.ru/7f41c292
. bubmuoreka [JOK
3 XHWMHUYECKUHN COCTAB U CTPOEHUE KIIETKU 8 1 1 httos://m.edsoo.ru/7fA1c292
bubmuorexa [JOK
4 X 6 0 0
VSHEACATCIBHOCTE TICTRH https://m.edso0.ru/7f41¢c292
5 Pa3zmHOXeHME M MHIUBUAYAIIBHOE PA3BUTHE 5 1 1 bu6mmoteka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢c292
5 HacnencrBeHHOCTh U U3MEHUYUBOCTD 8 0 15 bu6anoreka LIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6nunorexa [IOK
8 P 1 1 0
©3CPBHOC BpeMit https://m.edsoo0.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoanuecTBo yacon JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM undposbie
Ne n/m P Konrpoibubie | IlpakTnueckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
bubmuorexa [JOK
1 1 1
IBOMOUHOKHAs GHONOTHS o https://m.edsoo.ru/7f41cc74
9 BoO3HUKHOBEHME U pa3BUTHUE XKU3HU Ha 9 0 05 bubnuoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
1
3 Oprasu3Mel 1 OKpYKaiouas cpeia ° 0 https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ SKOJIOTHIECKHE CUCTEMBI 9 1 0 E;f;;?:;i?ﬁﬁ f41cc74
but6mmoreka [IOK
5 P 2 1 0
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10
- 34 3 2.5

[NPOIT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KoJsunyecTBO 4acoB JIeKTPOHHbIE
uuppoBbIe
Nen/m | Tema ypoka Kontpoabubie | IlpakTuueckne op
Bcero o0pa3oBaTe/IbHbIE
padoTsI padoThbI
pecypcsbl
bu6mmorexa [IOK
1 buonorus B cucteme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl TO3HAHUS KUBOW MPHUPOIBI.
5 [IpaxTuyeckas padota Ne 1 1 0 05 bu6nuorexa [IOK
«Hcnonp30BaHue pa3au4HbIX METOIOB IIPU ' https://m.eds00.ru/863e6122
U3YYEHUU OMOJIOTHYECKIX 00BEKTOBY
3 buonornueckue CUCTEMBI, MPOIIECCHI U UX 1 0 0 bu6nmoreka [JOK
HU3y4YECHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUH COCTaB KJIeTKU. Boja n 1 0 0 bubmuotexa [JOK
MUHEPAIBHBIE COJIU https://m.edso0.ru/863e674e
bu6mmorekxa [IOK
5 b .C 0 1 0 0
CITKH. LOCTAB H CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
DepMeHThI — OHOJIOTUYECKHE
karanu3atopsl. Jlaboparopnas pabota Ne 1
6 «/3yueHune KaTaIUTUYECKON aKTUBHOCTH 1 0 0.5 bubmmorexa [JOK
y ' https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTtajasbl)»
bu6mrorexka [JOK
7 v I 1 0 0
FICBOABL. JHHHHAR https://m.eds00.ru/863e6870
8 HyxnennoBbie kucinotel. ATO 1 0 0 bubmmorera LIOK

https://m.edsoo.ru/863e6d5¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI U MCTOAbI U3YUYCHHA KIICTKH.

bu6muoreka [IOK

9 0
Kunerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak 1emocTHas )XuBasi CHCTEMa 0
CtpoeHune 3yKapuOTHYECKOM KIETKH.
JlabopaTtopHas padota Ne 2 «M3yuenune
. bubmuorexa [IOK
CTPOCHUS KJICTOK PACTCHUM, )KUBOTHBIX,
11 OHBOB 1 GAKTEI o MIKPOCKOMOM Ha 0.5 https://m.edso0.ru/863e6ff0
p PHH TTIOZL MHIKD https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIIMCAHHUEC»
bu6mmoreka [IOK
12
(O6MeH BEMECTS M METa60HIM 0 https://m.edso0.ru/863e766¢
bu6mrorexka [JOK
13 o . X 0
OTOCHHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
. bu6mmoreka [IOK
14 C) 0 0
HEPTETHHCCKHI OOMEH https://m.edso00.ru/863e7aae
JKu3zHeHHBIN UK KIETKU. Jlenenue
kieTku. Muto3. JlaboparopHas padora Ne 3
15 «HabmoneHne MUTO3a B KIIETKaX KOHUHMKA 0.5 bubmorera [IOK
A ' https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOTIperiapaTax
16 buocunTtes 6enka. Peakuus MaTpuaHOTO 0 bu6nuoreka [IOK
CUHTE3a https://m.edso00.ru/863e796e
bu6mmorekxa [IOK
17 T —0 0 0
paCIvIHA HOCHITES bestka https://m.edso0.ru/863e796e
bu6mmorexa [IOK
18 H — 0
CKIICTOUHEIE (OPMBI KH3HH — BHPYChI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 ®opMbl pa3MHOKEHHST OPTaHU3MOB 0 https://m.eds00.ru/863e81b6

https://m.edsoo0.ru/863e831e



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmorexa [IOK

20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK.

21 OmnogotBopenue. JlabopaTopHas paborta 05 bubmuoteka [OK
Ne 4 «M3yuenue cTpoeHHUs MOJIOBBIX KIETOK https://m.edso0.ru/863e81b6
Ha TOTOBBIX MUKpOIIpEnapaTax»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB 0 bubmorexa LIOK

https://m.eds00.ru/863e8436

23 I'eneTnka — Hayka O HaCIEACTBEHHOCTH U 0 bubnuoreka [JOK
U3MEHYMBOCTH https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACTIEAOBAHUS 0 bu6nuoreka [JOK
MPU3HAKOB. MOHOTHOPUIHOE CKPELIMBAHNE https://m.eds00.ru/863e8878

o5 JlurubpunHoe ckperuBaHie. 3aK0oH 0 bubmmoreka [IOK
HE3aBHCUMOI'0 HAacJIeI0BaHUA MMPU3HAKOB https://m.edsoo0.ru/863e89a4
CuernieHHOE HacyeJOBaHUE MPU3HAKOB.

JlaGopatopHnas pabora Ne 5 «M3yuenune
26 pe3yJ‘III)>TaTIz)B M(?HOFI/I6pI/I,£[HOI‘O IZ 0.5 bubmmorexa LOK
https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30(UITbI
Ha TOTOBBIX MUKpOIpEenapaTax»

97 I'enernka nona. HacnenoBanue npu3HaKoB, 0 bu6nuoreka [JOK
CLEIUIEHHBIX C I10JIOM https://m.edso0.ru/863e8c60
N3menunBocTh. Henacnencreennas
U3MEHYHBOCTh. JlabopaTopHas pabota Ne 6.

28 N3yuyenne MoaupuKkamoHHON 05 bubnuorexa LIOK

W3MEHYHBOCTH, IOCTPOCHHE
BApUALIMOHHOTO Psifia U BApUALIMOHHOU
KPHUBOM»

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

HacnencrseHnass n"3MEHYNBOCTE.

29 JlaboparopHas pabota Ne 7. «AHamu3 1 05 bu6nuoreka [JOK
MyTaluil y 1po30¢puiibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOTpernaparax»

but6mmorekxa [IOK
30 r 1 0
cHETHIa AenoBera https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 10 TEMe

31 «HacnencTBeHHOCTL U U3MEHUYNBOCTD 1 0

OpPTaHU3MOB»
but6mmorekxa [IOK

32 Cenekus Kak Hayka H Ipouece ! 0 https://m.edso00.ru/863e9214

33 MeTobl U JOCTHXXEHUS CEJICKIINU 1 0 bubmuotexa [JOK
pacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

bu6mmoreka [IOK

34 b 1 0

HOTEXHOJIOTHS KaK OTPaciib MPOU3BOICTBA httos://m.edsoo.ru/863¢9336
OBILIEE KOJIMYECTBO YACOB I10 34 4

[NPOIT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuecTBo yacon JJIeKTPOHHbIE
Nen/m = Tema ypoka Konrpoabublie | IIpakTuyeckue tupposbie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
N bubnmoreka [JOK
1 DBOJIOIUS U METOABI €€ U3yUeHUS 1 0 0 httos://m.edsoo.ru/863ea20e
) HcTopus pa3BUTHS IpeJCTaBICHUN 00 1 0 0 bubnuoreka [IOK
3BOJIIOIIIHN https://m.edso0.ru/863e9570
but6mmorekxa [IOK
3 MirkposBoiomits 1 0 0 https://m.edsoo.ru/863e9cle
[Tomynsiust Kak AIeMEeHTapHasi €IUHUIA
4 BUJa ¥ dBomroIuy. JlaboparopHas paboTa 1 0 05 bubnmoreka [JOK
Ne 1 «CpaBHeHUEe BUAOB 1O https://m.edso0.ru/863e99c6
MOP(OJIOTHIECKOMY KPHTEPHIOY»
5 JBmxy1iue cuiibl (3JIeMEHTapHbIC 1 0 0 bu6nuoreka [JOK
(akTOpBHI) IBOITIOLIUH https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EcrectBennblit 0TOOp ¥ €10 GOpMBI 1 0 0 httos://m.edsoo.ru/863e9ed0
PesynpTatsl sBOMIOLMN:
PUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas pabora 1 0 05 bubnuotexa [JOK
Ne 2 «Onucanue nmpucrocoOJIeHHOCTH https://m.edso0.ru/863e9fde
opraHu3Ma u e€ OTHOCUTEIIBHOTO
XapakTepay
8 HanpaBiieHus 1 yTH MaKpO3BOJIIOLIUH 1 0 0 bubmorexa LIOK

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpaTumocTs 3BOTIONNN 0
10 HcTopus >xu3HU Ha 3eMiIe U METOABI €€ 0
U3YYCHUS
1 ['MnoTe3bl MPOUCXOKACHHUS )KU3HU Ha 0 bu6mmorexa LIOK
3emite https://m.edso0.ru/863ea5a6
12 Pa3zButune xu3Hu Ha 3emiie Mo 3pam U 0 bu6nuoreka [IOK
[epuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJIOIIH
PacCTUTEIBHOTO U KUBOTHOTO MHPA. Bu6morexa [IOK
13 [TpaxTrueckast padora Ne 1 <<H3zfquMe 0.5 httos://m.edsoo.ru/863eaghc
HCKOTIAEMBIX OCTATKOB PACTCHUHN U
JKUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro 0 bubnmorexa [JOK
Mupa https://m.edso0.ru/863ea48e
15 DBOJIIOIMS YeJIOBEKa (AHTPOIOTEHE3) 0 Eﬁf;?;&féifﬁgweadc
16 JBuxyiue cuisl (hakTopbl) 0 bubmumorexa LIOK
AHTpOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IUU HBOJIIOLINY YEJIOBEKA 0
18 UYenoBeuyeckue pacbl U IPUPOIHbIE 0 bubnuotexa [JOK
aJanTanyy vyeJoBeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O600111eHIE TIO TEME
19 «BO3HUKHOBEHME U Pa3BUTHUE KU3HU Ha 0
3emie»
20 DKOJIOorus Kak HayKa 0
21 Cpenbl OOUTaHUS U SKOJIOTUYECKHE 0 bubmmoreka [JOK

(bakTopbI

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

Abuotndeckue axtopsl. JlabopatopHas
pabora Ne 3. «Mopdosoruueckne
0COOCHHOCTH PACTCHUH U3 pa3HBIX MECT

bu6mmorekxa [IOK

22 oburanus». Jlaboparopnas padota Ne 4. 05 https://m.edsoo.ru/863eb10e
«BnusiHME cBeTa HA POCT U Pa3BUTHE
YEpEHKOB KOJIeyCa»
bu6nmoreka [JOK
23 broTieckie GaKTopel 0 https://m.edSO(])_.[ ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nonyssinun. [Ipaktrueckas padbora Ne 2 05
«IToacyéT MIOTHOCTH MOIMYJISIUI pa3HbIX
BHJIOB PACTCHUIN
bu6nmoreka [JOK
25 CooO1iecTBa OpraHu3MoOB — OHOIIEHO3 0 httos://m.e dso:;.[ru 1863eb46a
bubnuoreka [IOK
26 DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI) 0 httos://m.e dsocL>.Iru 1863ebd6a
OcCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI.
27 Okonornueckue nupamuasl. CBorcTBa 0 bubmorexa I[IOK
skocrctem. Cykiiecors https://m.edso0.ru/863eb5fa
28 [TpupoaHbIe S5KOCUCTEMBI
29 AHTPONIOTE€HHBIE IKOCUCTEMBI
30 buocdepa — rinobanbHas 3xocucTema 0 bu6mmorexa LIOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 0 bu6nmoreka [JOK
ounochepsl https://m.edso00.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiu 0
33 CocyniecTBOBaHUE TPUPOLBI U 0 bubnmorexa [JOK

YCJIOBCYCCTBA

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



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

34 PesepBHbIit ypok. O600111€HNE TEMBI

«Coo6mecma 1 3KOJOTUYCCKUE CHUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIHIEYEHUE
OBPA3OBATEJBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

 buonorus, 10 kmacc/ [laceunnk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AkimuonepHoe o6miectBo «l3marenbcTBo
«ITpocBenienue»

 buonorus, 11 knacc/ [Taceunnk B.B., Kamenckuii A.A., Pyorios A.M. u
npyrue /Tlon pen. Ilaceunuka B.B., Aknuonepnoe oOuiectBo «M3marenscTBo

«IIpocseuienue»

METOANYECKHUE MATEPUAJIbBI JIS1 YAUTEJIA

AmnacracoBa JLII. O6mas 6uonorus. Junaktudeckre mMarepuaibl. — M.:
Benrana-I'pad, 1997.

borganosa T.JI., ConomoBa E.A. buomorusa. CnopaBoyHUK I
CTapIIEKIIACCHUKOB U nocrynaromux B By3sl. — M.: ACT-npecc, 2006.

bonrosa 1.B. Coopauk 3amay 1mo o0mield OMoI0Tuu JJIsl MOCTYHAIONNX B
BY3s1. — M.: Onukc 21 Bek, 2005.

3axapoB B.b., MamonToB C.I'., Conun HU. OOmas 6uonorus: Yueo. ms
10 — 11 xi1. obmeodpazoar. Yueo. 3aBenenuii - M.: Ipoda, 2005.

Puc 3., Crepubepr M. Ot kinerok k aromam: WminrocTpupoBaHHOE
BBEJICHHE B MOJIEKYJIsIpHYIO Onosnoruto: [lep ¢ anrn. — M.: Mup, 1988.

Cyxosa T.C., Koznosa T.A., Connn H.W. O6mas 6uonorus. 10 — 11 k.
Pabouas Terpans k yueOHuky / noa pea. B.b. 3axaposa. — M.: JIpoda, 2003.

Kopcynckas, I''H. Muponenko, 3.A. MoxkeeBa, H.M. Bepsunun. — M.:
[Ipocsemienue, 1986.

Kpuxkcynos E. A., Ilaceunuk B. B. Dkonorus. 10 (11) kmacc: Yue0. ans
omeoOpasoBat. yue0. 3aBefieHui. 5-¢ u3., jopad. M.: lIpoda, 2001. — 256 c.

Petimepc H. ®@. Kpartkuii cioBape Ouosiormueckux TepMuHOB: KH. mms

yuntens. — 2-¢ uzn. M.: [IpocBemenue, 1995. — 368 c.



Peiimepc H. @®. Hauwama »skonormueckux 3HaHun.M.: M3parenscTBO
MHDITY, 1993. — 261 c.

Ounuknonenns st nerer. I'nas. Pen. B. A. Bomonun.M.: ABanra+, 2001.
— 448 c.

Bep3unmun H.M., Kopcynckas B.M. OOmias meroauka IpernojaBaHHs
ouosioruu. — M.: IIpoceemienue, 1986.

3axapoB B.b, Mycrapun A.I'. OOmias OHOJIOTHS: TECTHI, BOMIPOCHI,
3aganus. — M.: [IpocBenienne, 2003.

Npanosa T.B., Kamunosa I'.C., Msarkosa A.H. COopHUK 3aJaHuil 1O
oOmeit ouonorun. — M.: [Ipocsemenue, 2002.

Mumuna H.B. 3amanusi nins camocTosITeIbHOM paboThl MO  0OIIeiH
ouonoruu. 11 kmacc. — M.: IIpoceemenue, 1985.

[Tumkunckas H.A. I'eneruka u cenexuusi: Teopus. 3amanus. OTBEThL. —

Caparos: Jlunei, 2005.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI
CETHU UHTEPHET

bu6mmoreka I{OK.

http://school-collection.edu.ru/ — «kEnunas komtekuus Lludppossix

O6pazoBatenbHBIX PecypcoBy (Habop 1UGPOBBIX PECYpPCOB K YUeOHHUKAM
nuaun [Tonomapesoit 1.H.)

www.bio.1september.ru — rasera «buonorus» -npuioxenue K «l
CEHTSIOpS».

http://bio.1september.ru/urok/ - Marepuanel k ypoky. Bce pabotel, Ha
OCHOBE KOTOpBIX CO3/JaH CalT, ObIM OmyONMKOBaHBI B razere '"buomorus".
ABTOpamu caiiTa mnpojenaHa Ooublias padoTa MO CUCTEMATU3UPOBAHUIO
ra3eTHeIX CcTaTed C y4ETOM IIKOJbHOW Yy4eOHOM MporpaMMbl MO TPEAMETY
"buonorus"

WWW.bio.nature.ru — Hay4Hble HOBOCTH OMOJIOTHH



http://ebio.ru/ — Dnexrponnusi y4eOHUK «buonorus». ComepKut Bce
pasnenbl OHoIOTUuH: OOTAaHUKY, 300JI0THI0, AHATOMUIO U (PU3UOJIOTHIO YEIIOBEKa,
OCHOBBI I[UTOJIOTHU U TEHETUKH, 3BOJIIOIMOHHYIO TCOPHIO M 3KOJIOTHI0. MOXKeT
OBITh PEKOMEHIOBAH yUalluMcs JJIsi CAMOCTOSTEIILHOM pabOTHI.

http://www.gbmt.ru/ - TocynapcrBennsiii buonornyeckuii myseit um. K.
A. TumupsizeBa. Bupryanbhbie skckypcun: JKUBOTHBIC B MU(ax U JereHaax,
JXuBotHbie-cTpouTenn, 3abora o noromcte, OnacHbie KUBOTHBIC. LidpoBbIe

konuu (GoHAAa My3ess MOTYT OBITh MCIOJB30BAHBI B KaueCTBE WJLIHOCTpAIUi.
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