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MNOACHUTEJIBHAS 3AIINCKA
[Tpu pa3paboTke mporpamMmbl MO OWOJIOTUHM TEOPETHUUYECKYIO OCHOBY MJIs

OTIpEIEICHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro Mpeamera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
MPUHINNAX, XapPaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pazoBanus B Poccuiickoit dDexpeparuu, a Takke IOJOXKEHUS O
cnenuuke OMOIOruK, €€ 3HAYeHUH B MMO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMS 4esjoBedeckoro oodmiectBa. COrjacHO Ha3BAHHBIM IMOJIOKEHMSIM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T NpeNCTaBIEHHWE O LEeIsAX, 00 oOmen
CTpaTeru OOy4YeHMs, BOCHUTAHUS U Pa3BUTUA OOYYaIOIIMXCS CpEICTBaAMU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpY, pacOpeielieHHue Mo pa3jenaM ©u  TeMaw,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3YUYEHHUsI YU4EOHOTO Marepuajna ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B nmnporpaMmme mo OuoJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS MO0 OCBOCHHUIO COJCpIKAHUS
OMOJIOrMYECKOr0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
MPUHITUI TPEEMCTBCHHOCTH B HM3yYCHWHM OWOJIOTMH, Ojlaromapss 4YeMy B HeH
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, HKOJOTUUECKOTO MBIIICHHS, PEJICTABICHUN O 3I0POBOM

oOpa3e XM3HM M OEpEeKHBIM OTHOIIEHHWEM K OKpPYXAIolleld MPUPOTHON cpene.



[ToaTomy Hapsiy ¢ u3yuyeHUEM OOIIEOMOIOTHYECKUX TEOPHil, a TakkKe 3HAHUHU O
CTPOCHHH KMBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOILECCOB B MPOTrpaMMe MO OHMOJIOTMH YJEJIEHO BHUMAHUE HCIIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHON JKU3HM JJIS PEIICHUS MPUKIATHBIX 3a]a4, B
TOM 4HCJe: NPOPUIAKTUKU HACIEICTBEHHBIX 3a00JIEBaHUN 4YeENOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUSA HKOJIOTUYECKU
1eJIeCO00Pa3HOTO0 TOBEACHUS B OKpYXKAIOIIEW NPUPOJHOM cCpene, aHamm3a
BJIIMSIHUSL XO3MCTBEHHOW JAESTEIBHOCTH YEJIOBEKAa HAa COCTOSHUE NPUPOAHBIX U
UCKYCCTBEHHBIX KOCHUCTEM. Y CHJICHUE BHUMAHUS K MPUKJIAJHON HANpaBICHHOCTH
yueOHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOIUMOCTHIO 0OeCTeUeHUs
YCIOBUH JUIsl pEIICHUsI OJJHOM U3 aKTyaJIbHBIX 3ajau IIKOJIbHOIO OMOJOTHYECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraeT (OpMHUPOBaHHE Y  OOy4YAIOIIMXCA
CIIOCOOHOCTH aJanTHPOBAaThC K HW3MEHEHUSM JUHAMMYHO pa3BHBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero obmiero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecneunBaeT (OpMHUpPOBAHUE y OOYYArOHIMXCS IMPEACTAaBICHUN O
HAay4YHOM KapTHUHE MHpa, paclIMpsieT U 0000uIaeT 3HaHUS O KMBOM mpupoje, eé
OTJIMYUTENbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3allid U 3BOJIOLUH, CO3AaET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoibl, (GOPMUPOBAHUSA
(yHKUIHMOHAJIBHOM TI'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO0 M Oe3omacHoro oopasa
YKHU3HHU, SKOJOTMUYECKOI0 MBIIUICHHUS, IIEHHOCTHOT'O OTHOILIEHUS K KUBOH MpHUpoe
Y YEJIOBEKY.

Bonbiioe 3nHaueHrne OMOIOTHST UMEET TAKXKE JJIsl PEIICHHs] BOCIUTATENBHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  odmero oOpa3oBaHus,  COLUAIM3ALUU
oOyuaronuxcs. M3ydenune 6uonorun odecnednBaeT ycioBus isl (POPMUPOBAHMS
UHTEIJICKTYalbHbIX, KOMMYHUKALIUOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET WMHTErpaluy OWMOJIOTUYECKUX 3HAHUU C
NPECTaBICHUSAMH U3 APYTUX YYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU

u reorpaduu. Ha3BaHHble TOJIOKEHHUS O TMpEAHA3HAYECHUW Y4eOHOro mpeaMera



«buonorus» COCTaBWIM OCHOBY JUISl ONPEICIICHHUS IOJXOJI0B K OTOOpY W
CTPYKTYPUPOBAHHIO €r0 COJACPIKAHHS, IPEICTABICHHOIO B IPOrpaMMe II0
OMOJIOTHH.

Ot6op comepxkanus ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TO3MUIHMHA KYyJIbTypOCOOOPa3HOTO TOIXO0Ja, B COOTBETCTBUH C
KOTOPBIM OOYyYaloNIuecss TOJKHBI OCBOUTH 3HAHWUA W YMCHWS, 3HAYUMBIC IS
dbopMUpOBaHHS OOIIEH KyJIbTYpHl, ONPEACIAIOMMNE aJCKBATHOE ITOBEICHHUC
YeII0OBEKa B OKpY’KAIOIIEeH MPHUPOJHON cpenie, BOCTPEOOBAHHBIE B IMOBCEIHEBHOU
KU3HH M TPAKTUYECKON AesTenpbHOoCcTH. Oc000€ MECTO B ITOW CHCTEME 3HAHWU
3aHMMAIOT 3JICMEHTBI COJICPKAHMSI, KOTOPBIE CIy»KaT OCHOBOM I (POPMHUPOBAHUS
NPEJCTaBICHUA O COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHE MHUpA U
IICHHOCTHBIX ~ OPHUCHTAIMSAX  JIMYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHHW3allUH
OHMOJIOTHYECKOTO 00Pa30BaHMSL.

CTpyKTypHpOBaHHE COJCpXaHUS Yy4eOHOro Marepuaja B IMPOTPaMMe I10
OHMOJIOTHH OCYIIECTBICHO C YyYETOM TPUOPUTETHOrO 3HAYCHHUS 3HAHHHA 00
OTJIMYUTEIHHBIX OCOOCHHOCTSX KUBOW MPHUPOJIBI, 0 €€ YPOBHEBOW OpTaHW3aIH U
HBOJIIONUU. B COOTBETCTBHHM C 3TUM B CTPYKTYpE y4eOHOTO npeamera « bruosiorus»
BBIJICTICHBI CJICIYIOIINE COJCp)KATEIbHBIC TUHUM: «broiorus kak Hayka. MeTomabl
HayyHOTO To3HaHUI», «KieTka kak Owosormueckas cucrema», «OpraHu3M Kak
Ouonoruueckas cucreMa», «CUCTeMa M MHOrooOpa3ue OpPraHHMYECKOTO MHUpay,
«DBOJTIOLIUS KUBOU MTPUPOJIBI», « IKOCHUCTEMBI B IPUCYIITHEC UM 3aKOHOMEPHOCTH.

Llenp w3yuenus ydeOHOro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIQJICHHEC  OOYYalONIMMHCS  3HAHUAMH O  CTPYKTYpHO-(QYHKIIMOHATBHOMN
OpPraHM3allMd JKUBBIX CHCTEM pa3HOrO paHra W TPUOOpPETEHHWE YMEHUH
UCIIOJIb30BaTh OTH 3HAHHUS JJI T'PAMOTHBIX JCHCTBHH B OTHOIICHHH OOBEKTOB
YKUBOW MPHUPOJIBI ¥ PEIICHUS Pa3IMYHbIX KHU3HESHHBIX MPOOJIEM.

JlocTrkeHue 1eNi u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM

yYpOBHE 00€CIICUNBACTCS PEIICHUEM CIICIYIONINX 33/1au:



OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAHHM O OMOJIOTMYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3allMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOYYaIOIIMUXCS TMO3HABATENbHBIX, MHTEJUIEKTYAJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOAXOJOB K M3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3aUY;

CTaHOBJIEHHE Yy oOydarommxcs oOuie KyiabTypbl, (YHKIIMOHAIbHON
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY>KAOLIETO
MUpa KUBOM MNpPHUpPOIbl HAa OCHOBAaHMU 3HAHUN M OMNbITA, IMOJYYEHHBIX NpHU
U3y4EeHUU OMOJIOTHH;

dopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS UYEJIOBEKOM >KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS DTHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbl, AJ11 OPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOLIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero ooOmero oOpazoBanust «buonorus», mzydyaemas Ha
0a30BOM YpOBHE, SIBISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B

COCTaB HpeI[MeTHOP'I obnacTn ((ECTGCTBGHHO'Hay‘-IHBIe MpCcaAMCTEBD.



Jlst m3ydenust Ononoruv Ha 6a30BOM YPOBHE CPEHETO 001IIero 00pa3oBaHMUs
orBoauTCs 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Hexenmo), B 11 kiacce — 34

yaca (1 gac B He/1eII0).

COAEPXKXAHUE OBYUEHUA

10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH Haykamu, (puiiocodueit, ITUKON, SCTETUKON U MPABOM.
Pons Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTHUECKUX HaYK.

MeTobl TO3HAHUS KUBOUM TIPUPOIbI (HAOIIOIEHUE, SKCTIEPUMEHT, OITMCaHUE,
u3MepeHue, kiaaccuukamus, MOJETUpPOBaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ix. Yorcon n ®@. Kpuk.

Tabmuiel 1 cxembl: «MeToIbl TO3HAHMS )KHBON TIPUPOJIBD.

JlabopaTopHbie U NpakTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
W3YYEeHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTteMbl 1 MX OPraHHU3aALMsL.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKUBBIX CHCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKUH ), OMOC(EepHBIA.

JdeMoHCTpanum:



Tabmuipl U cxembl: «OCHOBHBIE TPU3HAKH JKU3HW», «YPOBHH OpraHU3alUU
YKABOW MPUPOIBD.

O6opynoBanue: Mmojenb Moiiekyinsl JJTHK.

Tema 3. XuMH4YeCKHUI COCTAB U CTPOCHUE KJIETKH.

XHUMUYECKHN COCTAaB KIETKU. XUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIbHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOT0o OanaHca.

benku. CoctaB u cTpoeHHe OENKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKHCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€JIKOBOM MOJEKyJbl (IepBUYHAs, BTOPUYHAs, TPETHUYHAsA M
YETBEPTUYHAS CTPYKTypa). XHMHYECKHME CBOICTBa OenkoB. buonornuyeckue
byHKIUN OEKOB.

®depmenTsl — Ouonormyeckue KaraiauzaTopbel. CTpoeHue (QepMeHTa:
aKTUBHBIA I1IEHTp, cyOcTpartHas crneuu@uuHocts. KodepmeHnTsl. Butramussl
OTnnuns GepMEHTOB OT HEOPTAaHUYECKUX KATaJIU3aTOPOB.

VYraeBoasl: MoHOcaxapuibsl  (TJIIOKO3a, pubo3a U Je30KCupud03a),
aucaxapuapl  (caxapos3a, JaKTo3a) U IojMcaxapuibl  (Kpaxmai, TIJIMKOTEH,
nesoso3a). buonornueckue GpyHKIUU yriieBOOB.

Jlunuasl:  Tpurauuepuabl, QocPoaunuasl, crepouasl. ['mapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkumu aunuaoB. CpaBHeHuUe
yIJ€BOA0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MoOHOMeEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JJIHK. Ctpoenue u ¢pynkiuun PHK.
Buasl PHK. AT®: ctpoenue u ¢pyHKIUN.

[utosiorus — Hayka o kietke. KinerouHast teopust — npuMep B3auMOIEHCTBUS

uzaei u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3yUEHHS KIETKH.



Knerka kak wnemoctHas xwuBas cuctema. OOImmMe MNPU3HAKU KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyasl JIHK kak reHernueckuil ammapar,
cUCTEeMa CUHTE3a Oelka.

Tumsl KIETOK: »JyKapuoTHUYecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MpOoKapHoTUYeCKON KieTku. KierouHas crenka Oaktepuil. CTpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTECHKA, TIIMKOKAIUKC, UX
¢bynkun. [Inazmatuueckas memOpana, e€ cBoiicTBa u pynkuuu. [{utonnazma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapat ['ombmxw,
IU30COMBI. I10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MUTOXOHAPHUM, IUIACTUIBI.
[IpoucxoxaeHne MUTOXOHIApUM M TacTua. Bunabl miactua. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIYTUKHA. OYyHKIUU OPraHOUI0B KJIETKU. BKiIroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sAapa: saepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KJIETKE.

JlemoncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupone», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOW IIPUPOAEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObI, «buocunres 6enka», «CTpoeHre MOJIEKYJIbl OeliKkay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHUE >KMBOTHOU KIIETKU,
«CTpoeHrEe pPACTUTENBbHOM KIETKW», «CTpoeHHE MNPOKAPUOTUYECKON KIIETKWY,

«CTpoeHue siqpa KIeTKu», « Y TIeBOIAb, «JIMIuIb.



ObopynoBaHue: CBETOBOM MHUKPOCKON, OOOpyIOBaHUE Ui TPOBEACHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKUE PA0OTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlaGopatopnas pabora Ne 2. «l3ydeHue CTpoeHUS KIETOK PACTCHHUI,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OTHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) |
JUCCUMWIAIUSA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Poib dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emuie. Biausiaue ycnoBuii cpenasl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOcHHTe3. XEeMOCHUHTE3UPYIOINe OakTepuu. 3HaUYCHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMUPOBAaHHE DHEPrUM B KIJIETKE. OTambl JSHEPreTUYECKOro OOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KucnopogHOe OKHCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. D¢} dexkTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.

Peanuzanmsi renetmdeckoil nHopmanmyu B KiIeTKe. |'eHETWYECKUW KOJ U €ro



cBoiictBa. Tpanckpunius — matpuunbiii cuate3 PHK. Tpancnsauus — Ouocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl sxu3HU — BUpychl. MicTopust oTkpsiTust Bupycos (. U.
WNBanoBckuit). OCOOCHHOCTM CTPOEGHHMSI M JKM3HEHHOTO LHKJIa BUPYCOB.
bakrepuodaru. bonesHnu pacreHuid, KUBOTHBIX U YEJIOBEKA, BbHI3HIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BMY) — Bo3Oyautens CIIN/a.
OOpatHast ~ TpaHCKpHUIILMA, peBepTaza W uHTerpasza.  lIpodunakruxa
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanum:

[Toptpetsi: H. K. Konsuos, /1. . UBanoBckuii, K. A. Tumupsses.

Tabnuupl U cxeMmbl: «Tunbl nutanusy, «Metaboauszm», «MUTOXOHIPUSY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTndeckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbld nukin Bupyca CIIN/]a,
oaxrepuodaray, «Pemnmukarms JJTHK.

O6opynoBanue: Moaenu-anmukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHHE KISTKN», Mojielb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1IUKII, WM JKU3HEHHBIM LUK kieTku. MHTepdaza u MuTO3.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunmonuaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTosiOrMUECKHE OCHOBBI PAa3sMHOKEHUS W  WHJIUBUIAYAJbHOIO  pPa3BUTHUA
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, npoucxonsiye Ha
pPa3HbIX CTAAUIX MUTO3a. bHOTOrMYECKU CMBICII MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.



@DopMBbI pa3sMHOXKEHHUSI OPraHU3MOB: O€CIIoNoe U MoJioBoe. Buasl Gecnosnoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, II0YKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpPraHU3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUSI OT OECTIOJIOTO.

Meito3. Ctanuu Mmeio3a. IIporecchl, NpoOUCXOIAIIME HAa CTaguAX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrorep. bBHOIOrMYECKUHA CMBICT H
3HaYEHUE Meno3a.

['amerorenes — mpoiecc 0Opa3OBaHUs TMOJOBBIX KJIETOK Yy JKHUBOTHBIX.
[lonoBble kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHHE W PAa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OcCOOEHHOCTH CTpOCHUSI SAMIIEKIECTOK U crnepMaTo30ua0B. OII0J0TBOPEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(3MOpuorenes). Jrarbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOE pazBuTHe. THIIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPAMOE, HempsiMoe (JIMYMHOYHOE). BrnusiHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pasButne pacreHuil. OHTOr€HE3 IIBETKOBOTO PACTEHMS: CTPOCHHE
CEMEHH, CTA/INHM PA3BUTHSI.

JlemoHncTpanum:

Tabmuubl u cxembl: «DOpMbI pa3MHOXKEHHS OpPraHU3MOBY», «JIBoWHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHWil», «BereraruBHOoe pa3MHOKEHHUE
pactenuity, «J/lenenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit nmukimy, «Pemnmukanus JHK», «Mutos»,
«Meno3sy, «IIpsmoe u HenpsiMoe pa3zBuTue», «l'aMeToreHes y MICKOIUTAIOMINX U

YCJIIOBCKa», «OCHOBHBIC CTaauu OHTOI'CHE3a».



O0opynoBaHue: MHUKpPOCKOII,  MHKpomnpemnapatbl  «CrepmMaTo30uabl
MJICKOITATAIOWIETOY, «SHIeKIIeTKka MIeKonuTarumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alIUINKauus «/leneHne KIEeTKn», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHass pabota Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEeIIKa JIyKa Ha TOTOBBIX MUKPOIIpENnapaTax.

JlabopaTtopHass pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOMIpenapaTax.

Tema 6. HacsieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKHU. POk nutoiaorun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeToapl TeHETHKH (TUOPUI0IOTHYECKH,
HATOI€HETUYECKUH, MOJEKYISIPHO-TCHETUYECKHIT). (OCHOBHBIE T€HETHYECKHE
noHsATUs. ['eHeTnueckas CUMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPHU3HAKOB, YCTaHOBIEHHbIE . Mennaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAMHOOOpa3us THOPUIIOB TIEPBOTO
nokojeHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unoTe3a ynctoTel rameT. [loJIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluroreHernueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUA.
AHanuzupyoniee ckpenmpanme. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIUBaHUs
JIJISL OTIPE/ICJICHHS] TEHOTHIA OCOOHU.

CuernienHoe HacnenoBaHue TmpuszHakoB. PabGora T. Moprana 1o
CIETIJIECHHOMY HacJeJ0BaHUIO TeHOB. HapyllieHue ciiensieHus reHoB B pe3yJibTare
KPOCCHUHIOBEpa.

XpOMOCOMHAasi TEOpUS HACIEACTBEHHOCTH. | €HETHUECKHUE KapThl.



['eneTnka nosa. XpoMOCOMHOE OIPEEIEHUE M0Ja. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpranu3mbl. HaciienoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUBI N3MEHYMBOCTHU: HEHACIECACTBEHHAS U HACIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON NU3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsI KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBECHHBIE NMPU3HAKU U KX
HOpMa peakiuu. CBoicTBa MOIU(PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTh. KoMOWHaTHBHas
W3MEHYMBOCTh. Melo3 W TMOJIOBOM TMpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHUYUBOCTU. MyTalimoHHasi u3BMEeHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NpUYUHBI MyTaluil. MyTareHHble (hakTOpPHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TeHEAIOrMUeCKui, OJIM3HEIIOBBIN, IMTOTCHETUUECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemMeHHOE ONPEACICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenHble 3a0ojeBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOW MperpacnoyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue H reHepathBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKHUX
OoJsie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TeHETHKH B MPEAOTBPAIEHUH U JICUCHUU TeHETHYECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukon, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmuet u  cxembl:  «MOHOTMOpPUAHOE  CKpeIIUBAaHWE H  €ro

OUTOI'CHCTHYCCKAsA OCHOBa», «3aKoH paciCiiCHusd W Cro IUTOICHCTHUYCCKAsA



OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurmOpumHoe  CKpenmBaHUEY,
«uTonornyeckue OCHOBBI JTUTUOPUIHOTO CKpELLUBAHUAY, «Metio3y,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pACTCHUH,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHKa moJyia», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIUIEHHOTO0 € TmoioM», «KapHhOTuIlbl YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHUYHUBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarmoHHast U3MEHUYUBOCTHY.

O6opynoBanue: MojAeNU-aNIIUKaM «MOHOTHOPUHOE CKpEIUBAHUE,
«Henonnoe nmoMuHMpoBaHue», «JurubpugHoe ckpemuBaHue», «llepekpéct
XpPOMOCOM», MHKPOCKOIl M MUKporpemnapat «Jlpo3oduna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota Ne 5. «V3ydeHnue pe3ynbTaTOB MOHOTHUOPHIHOIO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaiMOHHON U3MEHUHUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsAJia U BApUALMOHHON KPUBOID.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(puibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexknusi opranu3mon. OCHOBBI OMOTEXHOJIOTHMH.

Cenexkuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALWS.
VYuenne H. W. BaBuioBa o0 1eHTpax NPOUCXOXKICHUS U MHOT000pa3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl NMPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IOpoJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUHW U KUBOTHBIX. OllEHKa 3KcTepbepa. bIu3KopoACTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelmMBaHUE YHUCTBHIX JIUHUH.

['ereposuc, wim rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.



Otnanéunass tuOpuguzanuss u €€ ycmexu. VICKyCCTBEHHBIM MyTareHe3 W
MOJyYCHUE TOJUIUIONAO0B. JIOCTMKEHHS CENEKIMU pPACTCHUH, J>KUBOTHBIX H
MHKPOOPTraHU3MOB.

buotexHonorus Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOunantHod JIHK wu Tpancrennnix opranuzMoB. Kierounas
nHXeHepus. Kiietounble KyapTypbl. MUKpPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SMCTBEHHBIX OPraHU3MOB.
Okojoruyeckue W dTtudyeckue  npodmembl. MO  —  reHeruyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubr 1 cxembl: Kapta «lIeHTpbI MPOUCXOXKACHUS M MHOro0Opas3us
KYJbTYPHBIX pacTteHui», «llopoasl T1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akagemuka M. @. MIBaHoBay,
«Ilomumnouus», «OO0bekTh OHOTEXHONOTHM», «KileTouHble KyIbTypbl H
KJIOHUpOBaHue», «k KoHCTpyrnpoBaHue U MEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJISIKH TUIOAOB U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHmi, repoapuit «CelbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOABI UM JOCTHXKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO bepmy,
COPTOUCIIHITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOpUIO

arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBOJTIOLIMOHHAA OMOJIOTHAL.



[IpeanocbIKM BO3HUKHOBEHUS 3BOJIOLMOHHOM TEOPUHU. BOJIOLMOHHAS
Teopusi U €€ MecTo B OHOJOrHH. BriusHue 3BOJIONMOHHON TEOpUM HA pPa3BHUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa 3BOMONUU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JICTOMMCH, TEPEXOoJHbIe (OPMBI.
buoreorpaduyeckue: cxoacTBO U pazinnuue payH u (Gaop MaTepuKoB U OCTPOBOB.

OMOpHONOrMYecKre: CXOACTBA M pPa3iuyuusi SMOPHOHOB pa3HBIX BHIIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYJIVMMEHTAapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell y BcCex
OpraHU3MOB.

OBomonmonHass teopuss Y. JlapBuna. Ilpeanochulkn BO3HUKHOBEHUSA
JapBUHM3MaA. J[BWKYyIME CHJIBI 3BOJIOUMU BHUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEEIEHHAass W3MEHYMBOCT,
O0opb0a 3a CyllleCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MuxkposBosornus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloHHbIN
IpoLecC M KOMOMHATHBHasT M3MEHYUBOCTH. [lomynsilMOHHBIE BOJHBI U Apeid
reHoB. M301us 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BoMtoUuU. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

Maxkpossomonust.  PopMbl  3BOTIOUMU:  QUIETUYECKAs, JAUBEPreHTHasd,

KOHBEpreHTHasi, napajienbHas. HeoOpaTtuMocTh 3BOITIOLUH.



[IpoucxoxaeHrne OT HeCnEeUHaIu3upPOBaHHBIX NpeAkoB. IIporpeccupyromas
crenuann3anysa. AIanTUBHAs paJAaLysl.

JdeMoHCcTpanuu:

[Toptpetsl: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, D. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUyYecKOro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cylecTBoBanue», «EctecTBeHHBIN 0TOOPY», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYUBOCTHY, «ApoMopdossl», «Wanoamantauumn», «OOmas aereHepanus,
«/IBmkymne cunbl 3Boionuny», «Kapra-cxema wapuipyrta mytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHHUE.

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJOB U CeMsH, KoJuleKius «lIpumepsbl 3alllUTHBIX MPUCTIOCOOTCHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS BOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, KoJulekiusa «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», ™ojenp ammimkanus «llepekpéct
XpoOMOCOM», BIaxHble npenapatbl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpernapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BHUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUION.

JlaGoparopHas padora Ne 2. «Onmcanue npucIocoO0JCHHOCTH OpraHu3Ma H
€€ OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.



JloHay4dHbIE TPENCTABICHUS O 3apOXKACHUM XKW3HHA. HayuHble rUnoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emje: a0uoreHe3 W TaHCIepMus. XUMHYEeCKas
HBOMIONMS. AOHMOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepuMEHTAIbHOE TTOATBEPKACHUE XUMUYECKON 3BOIONMU. HavyanbHbIe 3Tarbl
ouosormdyeckor sposoruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE IMPOTOKJIETKHU. lIepBble KIETKM W HX SBOJIOLUSL.
®opMHUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ TMEepUOABl: KEMOPHUICKUH,
OPJIOBUKCKHH, CUITYPUHUCKU, TIEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

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

KaliHo3oiickas 3pa W €€ mNepuoAbl: MaJCOTCHOBBIA, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE ITaIlbl
ABOJIIONMM PACTUTEIBLHOIO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil u
KUBOTHBIX. [T0siBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro MHpPA Kak OTpaxeHue 3BOIONUU. (OCHOBHBIC
CHUCTEMAaTHUYECKHUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTHe MpeacTaBieHuil o
MPOMCXOXKICHUM 4YelloBeKa. MeTonbl u3ydeHHWsi aHTpornoreHesa. CxoncrtBa
pa3linyus YeI0BeKa U )KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxymme  cuiabl  (pakropsl) — aHTpomoreHe3a.  HacneacrtBeHHas
W3MEHUYMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOIIecTBEeHHBI 00pa3  KU3HH,
M3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTAJIMU Y BETBU DBOJIIOLIMU YEJIOBEKA: aBCTPAIONUTEKH, HeloBeK
yMenbld, Yenoek npsaMoxoasmuii, YenmoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbIil. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpEeMsl CYIECTBOBAaHMsI, 00JIaCcThb

pacrnpocTpaHeHusi, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYIHs.



YenoBeueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOICOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs]),  MOHTOJOWIHAs
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJOBEYECKUX pac K YCIOBUSM CYIIECTBOBaHMS. EIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®. Peau, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHnne ConaHeuHO#H cucTeMbl», «Pa3BuTHE
opraHuueckoro wmupa», «PacturenbHas kieTka», <«KuBOTHasi  KJETKay,
«IIpokapuornueckas KieTtka», «COBpEeMEHHAas CHCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE aHATOMHUYECKMX YEPT CTPOCHUS YEJIOBEKa U UEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4elIOBEeKa», «JlpeBHelmue moan», «lpeBHue moan», «llepBbie
COBpPEMEHHBIC JII0/INY, «YemoBeuecKue pachh».

O6opynoBanue:  mymsiku  «lIpoucxoxkiaeHue — yenoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHJepTalblla, KPOMAHbOHIIA), CJICTKU WU
U300pKEHUSI KAaMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TreOXpOHOJorHuYecKkas TaOnuIa, KOJUICKIUI «DopMbl
COXPAHHOCTU MUCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

[Ipaktrueckast pabota Ne 1. «M3ydeHue UCKOMAaeMbIX OCTAaTKOB PACTEHUN U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcHsi «IBOJIONUS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.

DKoJIOrus KaKk HayKa. 3a7audl U pa3iesibl SKOJIOTUUA. MeTobl 3KOJIOTHYECKUX

UCCIIEIOBAHM. JKOJIOTUISCKOE MHUPOBO33PEHIE COBPEMEHHOT'O UEJIOBEKA.



Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHUE U AaHTPOIOTeHHbIE. JIeMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AOGuoTnueckue (HhakTophl: CBET, TEMIlepaTypa, BIaXHOCTh. DoTonepruoan3M.
[IpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  aOMOTHYECKHX  (DaKTOPOB.
buosiornueckue puTMsl.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyallu3M, KOMMEHCAJIN3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAaueHHWE OWMOTHUYECKUX B3aWUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIUNA: YHCIEHHOCTh, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[MHaMuka YuCcI€HHOCTH MOMYJISIUUA U €€ PEryJIsiusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuupl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuogusm», «llomymsanum», «3aKOHOMEPHOCTH POCTA
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Typenbkmny», «[lumessie nenm».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCcTEHUN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo0111ecTBa ¥ DKOJOTHYeCKHEe CUCTEMBI.



CooOmiecTBo opraHu3MoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHantel. CBA3M B
OHOILIEHO3E.

Okosioruyeckue cucrtembl (dkocucteMsbl). l[loHsitTue 00 »3KocucTeMe H
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYIIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B HKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHU OKOCHUCTEMBI. [luimmeBbie IeMA U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOWYHBOCTD, CAMOpPETYIISALUs, pazButue. CyKieccus.

[TpuponHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOHHOTO
WJIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe v X03sHCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak @aktop ycTOMYMBOCTH »dKocucTeM. CoxpaHeHHUE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBbI. J[MHaMHMueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemecTB 1 OMOT€OXUMHYECKUE ITUKIIBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1oGanbHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocylecTBOBaHUE MIPUPOIBI u YEeJI0BEUECTRA. CoxpaneHnue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA paliMOHATBLHOTO
YOpaBJICHHUS TPUPOJHBIMU pecypcaMH M WX HCHONb30BaHue. JlocTkeHus
OMOJIOTHMU U OXpaHa NPUPOJIbI.

JleMoHCTpaUM:



[Toptpetsr: A. Ix. Tencnn, B. H. Cykaués, B. U. Bepnanckuii.

Tabmumpl u cxembl: «IlumeBsie nenun», «bUOIEHO3: COCTaB M CTPYKTYpay,
«[Ipupoansie coobmecTBa», «llenn nuTaHus», «IKoJOTMYECKas NHpPaMUIay,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jiecay, « DKOCUCTEMA
XBOMHOro seca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPOIIOTCHHBIC  BO3JACUCTBUS HAa NpPUPOAY», «BaxHedmme HCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHEHIIasi cOCTaBIAIOLIAS
ounocoeps», «Pakropsl Aerpagannu nousy, «llapHukossiil d3dpdexT», «PakTopshl
paZlOaKTUBHOTO 3arpsi3HeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,
«Pacnpoctpanenne xu3HHU B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJelb-anmuivKanug «Tunuunble OHOILIEHO3bD», TepOapuid
«PacturenbHble coobmiecTBa», Komiekuuu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K Pa3HBIM 3KOJOTMYECKUM TIPYIIaM OJHOTO BH[A,
Kpacnas kuura Poccuiickoii ®enepaunu, U300pa)KeHHs] OXpPaHAEMbIX BHJOB

PaCTEHUN U )KUBOTHBIX.

[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
bUOJIOTMN HA  BA3OBOM  YPOBHE CPEIAHEI'O  OBIIEI'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaMm
OCBOCHHS  OOYyYalOIMMMHUCA TIporpaMM  CcpeaHero oOmero  oOpa3oBaHMS:

JIMYHOCTHBIM, MCTAIIPCAMCTHBIM U IIPCIMCTHBIM.

JINYHOCTHBIE PE3YJIBTATDBI
B cTpykType NMYHOCTHBIX pE3yJbTAaTOB OCBOCHUA IpeaMera «buomnorus»

BBIICJICHBI CIEAYIOIINE COCTABIISIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKON



rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOOINPEACIICHUI0, HaJu4he MOTHBAlMK K OOY4YeHUI0O  OHMOJIOTHH,
I[eJICHANPAaBJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMIUMN pa3BUTUS OUOJOTHUUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOESH
JESITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpeameTra «bruonorus» AOCTUTrarOTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEATEIHBHOCTH B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUSI U CIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHMSI, CAMOBOCIHMTAHHS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH NO3WIHMM JIMYHOCTH, MaTPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPY>KaIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpeamera «buomorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLIECCE PEaIu3alli OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS
c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO YJICHA POCCUHCKOIO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA M MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BBINOJHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXxJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOM Kpail, cBOO PoanHy, CBOM S3BIK M KYJIBTYDY,
IIPOIIIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSTHUKAM IIPUPOJIbI,
TOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;



c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEICHUS;

CHIOCOOHOCTh OIIGHHMBATh CUTYallMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHUE JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMUMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TIPUHATHUS LEHHOCTEM CEMEMHON JKW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs 3CTETHKY ObITa, HAy4YHOIO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOUIEHUH;

NIOHUMAaHUE AMOLIMOHAJILHOTO BO3JEHCTBHS JKUBOW IPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOLMOHAIBHOIO 0J1ATONOTy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHME TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTAbIXa, peryiaspHas ¢uzndeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILUEHUS K
COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE LEHHOCTH MpPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUsX, YIPOXKAIOIIUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YyMOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY0JIt00ue;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTA TEXHOJOTHYECKOW M COLMAIBHOMN
HaIpaBJIE€HHOCTH, CIOCOOHOCTh MHUIIMUPOBATDH, MIAHUPOBATH U CAMOCTOSATEIHHO

BBIIIOJIHATD TAKYHO ACATCIBbHOCTD,



WHTEpEC K paslInyHbIM cepaMm mpoecCuOHANTBHON ACATEIHPHOCTH, YMECHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun U pearTnu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa3OBaHHWIO Ha
MIPOTSIKEHNUN BCEH KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOE OTHOIIEHHE K MPUPOAEC KAK HCTOYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS HKOJOTMYECKON KyJIbTYpbl: MPUOOPETEHUE OMBITA
MJIAHUPOBAHUSI TIOCTYNKOB W OILGHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPY’KAIOLIEH CPEbI;

OCO3HaHUE TJI00ABLHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble MpPU HU3YYCHUU OUOJIOTUU
3HAHUS M YyMEHUsS TpU pEeHIeHUU NpoOJeM, CBS3aHHBIX C paldOHAIbHBIM
IPUPOOIOIb30BaHUEM  (COONIOZICHUE  TPaBWJI  TMOBEACHHUS B MPHUPOJIE,
HaMpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
PKOCHUCTEM, Orochepnl);

AKTHUBHOE HENPUATHE JICMCTBUM, NPUHOCAIIMX BpPEH  OKPYKAKOIIECH
MPUPOHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN NIESITEIHLHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 MO3HAHMA:



c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUajore
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM M YHUTATENbCKON KYJBTYpbl Kak CpeIcTBa
B3aMMOJECHCTBUS MEKIY JIOAbMU U IMO3HAHUS MUPA;

NOHMMaHUE creun@uKy OHMONOTMM KakK HayKH, OCO3HaHUs €€ poiu B
(GbOopMUPOBaHNUN PAIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU ILIEIOCTHOTO
IpPEJCTaBICHU 00 OKPYXarolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
o0miecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHHH MpodieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOexkAEHHOCTh B 3HAYUMOCTU OHOJIOTUU JJISi COBPEMEHHOM LMBHJIM3ALIUU:
oOecrieyeHusi HOBOI'O YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pPEeCcypcHble  MPOOJIEMBI  Pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTEeH BBIXOJA U3 INIOOAIBHBIX HKOJIOTUYECKUX MPOOJIEM U
oOecrieyeHusi mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOrMYECKUX 3HAaHUH B LEJIX
NOBBILICHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IpU U3Y4EHUH OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOy4aeMble 3HAHHUA MU aHaiuu3a Hu
OOBSICHEHMSI SIBICHUM OKpPYXKArOIIEro MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUS IS

PCHICHUA HpO6J'IeM B p€aJIbHbIX )KU3HCHHBIX CUTYyallUuAX,



OCO3HAHWE LIEHHOCTH HAYYHOW JESITEIbHOCTH, T'OTOBHOCTH OCYILIECTBIISITH
MIPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAHWU MO OHOJOTHM B

COOTBCTCTBHUHU C KU3HCHHBIMH HOTpe6HOCTSIMI/I.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtamnpenMeTHbIle pe3yibTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXKIMCIUIUITMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUINE
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTusl, SABJICHHE, MPOIECC,
CUCTE€Ma, Hay4HbIH (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue,  HaONIOJleHWe, M3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
YHUBEpCAJIbHbIE yueOHbIe JAcHCTBHS (IIO3HABATENbHbIC, KOMMYHUKATHBHBIC,
PErYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIETEHIIMU OOYYaloluXCsi, CIIOCOOHOCTH
oOyyJarommxcst HCIIOJIB30BaTh OCBOEHHBIE MEXIMCIUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHWS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpPEIHEr0 OOIIEero
0o0pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaajnenne YHHUBEpPCAIbLHBIMU yueOHbIMH MO3HABATEJILHBIMU
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TNPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS

(aHannza, CUHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), pACKPBIBATh CMBICT



OMOJIOTMYECKUX MOHATHI (BBLACIATh UX XApaKTEpHbIE MPU3HAKH, YCTAHABIMBATH
CBSI3M C JIPYTUMH MOHATHUSAMH );

ONpENENATh LEIN JAEATEIbHOCTH, 3aJlaBas I[apaMeTpbl W KPUTEPUH HX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJIOIMUYECKHUE MOHATUS Ul 00bACHEHUS (PAKTOB U SIBICHUN
KUBOU MPUPOJBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEUHS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHUS;

OPUMEHATh  CXEMHO-MOJEJbHBIE  CpeACTBA  JUJIl  MPEACTaBICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUECKHUX OOBEKTax, a
TAaKK€  MPOTUBOPEUMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELICHMs] MPOOJEeMbl C YYETOM aHalu3a UMEIOIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTh W  BBIIOJHATH pabOTy B  YCIOBUAX  PEaJbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEICHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM €SI TENbHOCTH,
HaBBIKAMM  pa3peuieHus MpoOseM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIB30BaTh pPAa3JIMYHbIE BUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpEeTaluH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX

CUTyalusax, B TOM YUCJIC ITPHU CO3AaAHUU y‘l€6HBIX 1 COIMMAJIBHBIX ITPOCKTOB;



(dbopMUpOBaTh HAYyYHBIN TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMHU U METO/IAMH;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aladyd B 00pa30BaTEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHsIX;

BBIBIIATh IIPUYMHHO-CIICACTBEHHBIE CBSA3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HaXOAUThb APTYMEHTHI I JI0KA3aTEeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PCEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKHA OLIEHUBATh UX JIOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISITh LEJIEHANPABICHHBIA TMMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEIbHYIO U MPAKTHYECKYIO O0JACTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejararb OPUTHMHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(pOpMALMK (TEKCTE y4eOHOIro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (DOPM MPEACTABICHUS, KPUTUUECKH OILICHUBAThH
€€ JTOCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
otOope Omosornueckor MHGOpMAIN, HEOOXOAMMOM TSI BBITTOJIHEHHS YI€OHBIX

3a1a4;



npuoOpeTaTh OMBIT WCIOJIB30BAHUSA HWH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
U Apyroe);

UCIIONBb30BaTh HAYYHBIA SA3BIK B KayecTBE CpeACTBa Mpu padoTe ¢
Ouonormueckoit WHGpOpMaNueld: TNPUMEHATh XHUMHUYECKHe, (Qu3udeckne W
MaTeMaTHYeCKUe 3HAKH U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  paclo3HAaBaHWS W 3alUTBl  WH(OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYHIIECTBJISATH KOMMYHHUKAIIMK BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYIIECTBY OOCYKTaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIHHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JIAaora Uin IMCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINEHMs, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTIOHUMATh
HaMEPEHUS IPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOES OTHOIIEHNUE K COOCCETHUKY
U B KOPPEKTHOU popMme HopMyTupoBaTh CBOM BO3PAKECHHUS,

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:



MOHMMATh U HUCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBHUIYaJbHOU
paboThI IPH pelIEHUU OUOJIOTHUECKON MPOOIIEMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJIEHCTBUS MPU PEILICHUN Yy4eOHOH 3a1auH;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUU € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJJIEKTUBA;

MPUHAMATh 1€ COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTh U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenenarb pojud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETrO BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTh HOBBIE TPOEKTHI, OLEHMBATh UJEU C TO3UIMUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaeHne YHHBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHUS NPOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U yUeOHBIX CUTYyAITUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAHOBKM B CBOMX AEHCTBHSX M MOCTYINKAax MO OTHOILICHHUIO K JKUBOHM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
po0JIeMBbl, CTaBUTh U (HOpMYIHUpOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSATENILHO COCTABJISITH IUJIAaH  PEIICHUS TNPoOJIeMbl € YIETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTECHUI;



JieNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBAThH €r0, OpaTh OTBETCTBEHHOCTh
3a pelIcHuE;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO IIMPOKON JPyAHULIMU B
pa3HBIX 00JacTsAX 3HAHWH, TOCTOSHHO TIOBBIIATH CBOW OOpa30BATENBHBIA W
KyJbTYPHBIA YPOBCHb.

2) CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JICSATCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIAJIeTh ~ HaBBIKAMH  I[IO3HABATEIbHOH  pedieKCMH KaK  OCO3HAHUS
COBEPIIAEMBIX JCHCTBUH M MBICIUTENBHBIX TPOLIECCOB, UX PE3YyJNbTAaTOB U
OCHOBAHHWH, UCIIOJIB30BaTh MPUEMBI pedIeKCHU U OICHKH CHTYalluH, BHIOOpPA
BEPHOTO pEIlIeHHUS;

yMETh OIICHWBAaTh PUCKM U CBOEBPEMEHHO NPUHHUMATH DELICHHUS M0 HX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TPU aHaju3e pe3yIbTaToB
JeSITETbHOCTH;

3) npuHATHE CeDdsT U APYTUX:

NPUHUMATH ce0sl, TOHUMAas CBOM HEJJOCTATKU M JOCTOWHCTBA,

NPUHUMATh MOTHBBI M apTyMEHTBl JPYTUX TIPHU aHaju3e pe3yJIbTaToB
NeSITeTTbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLMIHUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI
[IpeameTHble pe3ynbTarbl ocBoeHHs mporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 11 yueOHoro npeamera «buoaorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUN U

HpCO6paSOBaHI/IIO 3HaHI/II>'I, BUJBI ACATCIIbHOCTHU I10 IIOJYYCHHIO HOBOI'O 3HAHHUA M



MPUMEHEHUIO 3HAHWN B Pa3UYHBIX yYEOHBIX CUTYaIHSIX, a TAKKE B PEaTbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTaBICHBI [0 ToAaM O0yUEHHUS.

[IpenmeTHBIE pE3ysbTaThl OCBOCHHs ydueOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJOTHMU B CUCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKITMOHAITBHON
TPaMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HCHHBIX 3a]1a4;

YMEHUE PACKpbIBATh COJIEpkKAHUE OWOJIOTMYECKUX TEPMUHOB WU TOHSITHUM:
KW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEeH BEIIeCTB U MpeBpallcHue
HHEPTUM), TOMEOCTa3 (CaMOpEryJsius), YPOBHEBAasI OpraHU3aIlisl KUBBIX CUCTEM,
CaMOBOCIIPOU3BEICHHUE (PEMPOIYKIINSA), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u ydenus (o0 meHTpax MHOTO0OOpas3usi u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. 1. BaBuioBa), onpeaensiTe rpaHULlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHHS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE KUBBIX CHCTEM, MPOLECCOB W SIBJICHUW, OpraHU3alusl U MPOBEICHUE
OMOJIOTUYECKOTO0  DKCIIEPUMEHTA,  BBIJBWIKCHUE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE TMOJTYYSCHHBIX
pe3yJIbTATOB, UCHOJIb30BAHHBIX HAYYHBIX MOHATHMI, TEOPH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJYYECHHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHbBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHu3MOB, OCOOEHHOCTHU

IIPOIIECCOB: OOMEHA BEIISCTB M IPEBpaIllcHUs YHEPTrUM B KIIETKe, (DOTOCHHTE3a,



IUIACTUYECKOTO M 3HEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAUBUAYAJBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TMPUMEHSTh MOJyUYECHHBIC 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HM C 1IeJIbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 370pOBbsl M 370POBbSA
OKPYXAaIOLIUX JIOAEH, COOII0IEHNs HOPM IPAMOTHOTI'O IMOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpesie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOU ounonorun 17} OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
IPUPOAOTIOIb30BAHNS;

YMEHHME pellaTh »JJEMEHTApHblE TIEHETUYECKHE 3aJaud Ha MOHO- H
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAaHMsI JIJIsl Mpe/CKa3aHUsl HAacJIEOBAHUS NPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOMHOIATH
npaBuia npu pabore ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OICHHBaTh W HWHTEPIPETHPOBATH WHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HWCCIEAOBaHU B OHOJIOTHUH,
MeAMILIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOLICHUS,
000011as 6uoyIoruYecKyt0o UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Klacce JOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-

HAayYHOW KApPTUHBI MUPa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX H



3apyOEKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OWONOTHH, (YHKIIMOHATHLHOMN
TPAaMOTHOCTH YEJIOBEKA ISl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpkKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUM:
BU/I, TTOMYJISAIINS, TeHOMOH I, SBOJIONHS, ABMKYIUE CUIBI ((PaKTOPHI) ABOJIOINH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBI, PEAYUEHThl, UEeNu MUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iarath OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CUHTETHYECKAass TEOpUS DBONIOIWU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxoactea K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBiICHUN U
nyteit spomoruu A. H. CeepruioBa, yuenuss o ouocepe B. 1. Bepnaackoro),
OTIPEEISITh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3alis U IMPOBEICHHE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3BI,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pE3yNbTaTOB, WCIOJIB30BAHHBIX HAyYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHC
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHJOB, TMONYJANHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTreOIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEIACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHU3MOB, JICUCTBHS JKOJOTHYECKUX (PAKTOpPOB Ha OpPraHWU3MBI, IEepeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCUCTEMAaxX CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTCOXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU

KU3HHN C LOCJIbIO oOecrieyeHusT OE€30MaCHOCTH CBOETO 300pOBbA H 3J0POBbBA



OKPY>KaIOIIUX JIIO/IeH, COOMIOIEHUSI HOPM TPaMOTHOTO TOBEJECHUS B OKPYXKAIOIIei
OPUPOAHON cpele, MOHMMaHUuE HEOOXOIMMOCTH HCIOJb30BAHUS JTOCTUKEHUI
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTAapHbIE OMOJIOTMYECKHUE 33/1a4d, COCTABISATH CXEMbI
NEpEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIM MTUTaHUS);

YMEHHE BBINOIHATH JIA0OPAaTOPHBIE M IPAKTHUUECKHUE padOThl, COONIOAATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHME KPUTHYECKH OLEHUBAaTh U HHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYIO IICEBJOHAYYHbBIE 3HAHHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(pOpPMAaLMU, HAYYHO-TIONYJIIPHBIE
MaTepuaibl),  paccMaTpuBaTb  TIJ0OAlIbHBIE  SKOJIOTMUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMUS,
000011asi OMOJIOTUYECKYI0 UH(OPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO

MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHnue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kontpoabnbsie  IlpakTuueckue (udpp )
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! brosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble cCUCTEMBI M KX OpPraHU3aIlys 1 bubnnorexa [JOK
p t https://m.edsoo.ru/7f41¢c292
. bubmuoreka [{OK
3 XHUMHYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
4 PKH3HEeATETLHOCTE KIeTKH 6 https://m.edsoo.ru/7f41¢c292
Pa3zMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE bu6nmorexa LIOK
5 5 1
OpraHU3MOB https://m.edso0.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
! Peseperoe ppems 1 1 https://m.edsoo0.ru/7f41¢c292
8 Cenexkuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OHMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nnudpoBbIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnunoreka LIOK
! IBOIMOIMORHAT GONOrus ? . https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 1 05 Bbu6motreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 OprasH3Mbt 1 OKpyAaioIIas cpena > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
> Peseproe Bpems 2 . https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30BaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https://m.eds00.ru/863e6122
METO/IOB IPU U3YUEHUHU
OMOJOTHYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOLIECCHI 1 bubnmnoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMHUYecKui coctaB KieTku. Bona 1 bubmuoreka [JOK
Y MUHEpaJbHBIE COIU https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b . 1
e, COCTaB 1 CTPOCHHE HeKOB https://m.edso00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubmuorexa [IOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTajasbl)»
b K
7 Vraesoasl. JIumumer 1 ubsmorexa LO

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




bu6mmoreka [IOK

8 H .AT®
YIGICHHOBHIE KHCIIOTET https://m.eds00.ru/863e6d5c
Hcropust 1 METO/IbI U3YUCHUS
9 KJIeTIfH KJIGTO‘-IIfaSI TeZqI/HI Kiterka bubmorexa LHOK
' prit. https://m.eds00.ru/863e6e88
KaK IIeJIOCTHAS KUBasi CUCTEMA.
CTpoeHue 3yKapuoTHYECKOM
kneTku. JlabopaTopHas padorta No 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
10 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIMCAHUEC»
11 KoHnTponsHas padora
bu6mmoreka [JOK
12
(O6MEH BEIECTB KT METAOOMH3M https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bu6nmoreka [JOK
14 C) i 00
HEPrETHHECKMH OOMeH https://m.edso0o.ru/863e7aae
JKu3HeHHBIN UK KIETKHU. [{enenue
KieTku. Muto3. JlabopaTopHas Eub 10K
nOJIHOTEeKA
15 6ota Ne 3 «Hab 0.5
pabotTa 2 5 (HabIIONCHHE MUTO34 B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
buocunTe3 6enka. Peakmst bubmuorexa [JOK
16
MAaTpUYHOI'0 CUHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpascasnus — Ouocuures benka https://m.eds00.ru/863e796e
18 Hexknerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

https://m.edsoo.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnmoreka [JOK
20 Meitos https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OINI010TBOPEHHUE.
JlaboparopHas pabota Ne 4 bubnuorexa [JOK
21 0.5
«3y4yeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
99 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetuka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [JOK
P ] paa https://m.edsoo.ru/863e8878
CKpEIIBaHNE
UTHOPHUIHOE CKpelUBaHue. 3aKOH
25 i[eSaBI/II::I/Ii[/IOTO HaI::nL: OBaHUSA bubmmorexa [OK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota
Ne 5 «I3yuenue pe3ynbpraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpenapaTax»
27 I'eweruka mmona. Hacinenosaunue bu6mmoreka [JOK




IMPU3HAKOB, CHUCIVICHHBIX C II0JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTb. JIJabopaTopHas

https://m.edso0.ru/863e8c60

pabota Ne 6. 3yuenue bubnmoreka [JOK
28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIIMOHHOTO Psijia U
BApUALIMOHHON KPUBOM»
HacnencrBeHHass ©3MEHYMBOCTD.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnuorexa [JOK
«AHanmu3 MyTanui y 1po30Quisr Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax»
bu6mmoreka [IOK
30 Penrerika senonexa . https://m.eds00.ru/863e8d78
31 KonrponsHas pabora 1
bu6mmorexa [IOK
32 Ceneiuns kak Hayka # npouece 1 https://m.eds00.ru/863e9214
33 MeToabp! 1 OCTHKEHUS CEJIEKITNU 1 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 brortexHonorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edso00.ru/863ea20e
5 Hcropus pa3sBuths NpeacTaBiIeHUN 1 bubnnorexa [HOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Muikpoosomows 1 https://m.edso0.ru/863e9cle
[Tomynsamus Kak 351eMeHTapHas
eIMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopuas pabota Ne 1 1 0.5 bubmmorexa [OK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMYy KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe 1 bubnnorexka [JOK
(akTOpbI) IBONTIOINH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrecTBennslit 0TOOp U €10 GOpMBI 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEILHOTO XapaKTepay
3 Hamnpasnenus u nytu 1 bubnmoreka [JOK

MaKpO3BOJOIHNHN

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




HeobOpatumocTs 3BOIIONINM

Ucropus xu3nu Ha 3emiie 1 METObI

10 .
e€ n3y4eHus
11 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U bubmuorexa [JOK
nepuoiam https://m.edsoo.ru/863eat6he
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENILHOTO U 5KUBOTHOT'O MUDA.
13 [IpakTuueckas padora Ne 1 05 bubnuorexa [JOK
«M3ydyeHre HCKOIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexka [JOK
OpraHUYeCKOro Mupa https://m.edso0.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOreHe3) bubmmorexa [OK
https://m.edso0.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubnnorexka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIIOINA
YelioBeKa
18 UYenoseueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea2
KonTponbhas pabota no teme
19 «Bo3HUKHOBEHME U Pa3BUTHE KU3HU
Ha 3eMie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubmuorexa [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlaGopaTopHas padota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHUi U3 pa3sHbIX MECT 0.5
https://m.edso0o.ru/863eb10e
oburtanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubmuoreka [JOK
23 brommiecie paxtops https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisitun. [Ipaktudeckast pabota
24 Ne 2 «[Toncuér mioTHOCTH 0.5
TIOMYJISIIIAIA Pa3HbBIX BUIOB
pacTeHuin»
o5 Coo0riecTBa OpraHu3MOB — bubnmnorexa [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTUYECKHE TUPAMUJIBI. bubmmorexa LIOK
N https://m.edso00.ru/863eb5fa
CaoiictBa 3xocucteM. Cykneccust
28 IIpuponHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — riobanpHas bubnuorexa [IOK
AKOCHCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnnoreka [HOK

o6uochepsl

https://m.edso0.ru/863ebd16




32 UYenoseuecTBo B Onochepe 3eMiaun 1
33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
34 Konrponsnas padora «CoobecTBa 1
1 3KOJIOTHYECKUE CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buonorus. O6mas ouonorus, 10 kimace/ CuBornazos B.U., Aradgonora 1.b.,
3axapoBa E.T., OOmiecTBO ¢ OrpaHM4YeHHONW OTBETCTBEHHOCTHIO «[PODAY;
AKIIMOHEpHOE 00111eCcTBO «M3naTenbeTBO «IIpocBenieHue»
» buonorus. O6mas 6uonorus, 11 kmace/ CuBornazos B.U., Aradponosa N.b.,
3axapoBa E.T., OOmiecTBO ¢ OrpaHMYeHHONW OTBETCTBEHHOCTHIO «JIPODAX;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA
IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Poccwuiickast anekrponnas mkosia https://resh.edu.ru/subject/5/

2. Enunast xomexuus Hudposeix O6pasoBaTensHbix Pecypcos http://school-
collection.edu.ru/catalog/

3. IIOC Mos Ilkona https://myschool.edu.ru

4. O6pazoBatenbHas oHnaitH-IaTrGopma Yuu.py https://uchi.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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