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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaborke mnporpaMmbl MO OHUOJOTHMM TEOPETHUECKYI0 OCHOBY IS
onpeJeNeHus] MOAX0J0B K (POPMUPOBAHUIO COAEPKAHUSA ydeOHOro mpeaMera
«buonorus» cocraBwiIn: KoHUentyainbHble mnojoxkeHus ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJNei, coaepkKaHus, pe3ylabTaToB OOy4YeHHs W
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB, MOJIOKEHHSI 00 OOLIUX LENsIX U
MPUHIMNAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHETO
oOmero o6OpasoBanusi B Poccuiickoit @®expepauuu, a TakkKe TMOJOXKEHUS O
cnenugurke OMOIOruM, €€ 3HaYCHUU B MO3HAHUM KUBOUM MPUPOJIBI U 0OEeCIeueHU!
CYILIECTBOBAaHUS 4YesloBedecKoro obmiectBa. COriiacHO Ha3BaHHBIM IMOJIOKEHUSM,
orpeJieieHbl OCHOBHBIE (DYHKIIMH POTrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruu nAaét MpeAcTaBiIeHHE O Lensix, o0 obuiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUXCS CpeICTBAMU
yueOHOro nmpeametra «buonorus», omnpenenseT o00s3aTeNbHOE MPEIMETHOE
colepKaHWe, €ro CTPYKTypy, paclpeieieHue Mo pa3feinaM W Temaw,
PEKOMEHIyEMYIO TOCJIEIOBATEIbHOCTh U3YUYEHUSI YYEOHOro MaTepuana ¢ y4éToM
MEXIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBSA3E€H, JIOTMKH 00pa3oBaTEIIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpamme 1o OHOJOTMM TakKe YUYUTBHIBAIOTCS TpeOOBaHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TMPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHUU OCHOBHBIX BHJOB yueOHO-IIO3HABATEIHHOU
NEeSTENbHOCTU/YUeOHbIX JEHCTBUN OOydYaromMXcd IO OCBOCHHUIO COIEpP>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme no 6monorum (10—11 xmaccel, 0a30BBI YPOBEHB) peain30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HM3y4YeHMHM Ouosoruu, Oiaromaps 4emy B Hei
NPOCMaTpPUBAETCS HANPABJICHHOCTh Ha Pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOTO MHUPOBO33pEHUS, [IEHHOCTHBIX
OpUEHTAlM JIMYHOCTH, 3KOJIOTUYECKOTIO MBIIIIECHUS, IPEICTABIEHUN O 3I0pPOBOM
oOpa3e KHU3HU U OEpeXHBIM OTHOIICHHEM K OKpY)KaloIled MPUPOAHON cpene.
[TosTomy Hapsigy ¢ U3ydeHHEM OOLIEOMOIOTHYECKUX TEOPHid, a TakKe 3HaAHWH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIHUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJOTUHU YAENEHO BHUMAHHE HCIOJIB30BAaHUIO
MOJIYYEHHBIX 3HAHUI B IMOBCEIHEBHOM JKM3HU JUIS pELIECHUS MPUKIIAJHBIX 33]a4, B
TOM YHCie: NPOPUIAKTHUKU HACIEICTBEHHBIX 3a00JIeBaHUN YEIOBEKa, MEIUKO-
IrE€HETHYECKOI 0 KOHCYJIbTUPOBAaHUS, 000CHOBaHUS IKOJIOTMYECKHU
LIEJ€CO00pa3HOro IOBEAEHUS B OKPYKAWOIIEW MPUPOAHOW cpene, aHalnsa
BJIUSIHUSL XO3SIMCTBEHHON JESTENBHOCTH 4YEJIOBEKAa Ha COCTOSIHUE NPHUPOJHBIX H
HCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHUE BHUMAHMSI K IPUKIIATHON HAIIpaBICHHOCTH
y4ueOHoro mnpeamera «bruonorus» MpoaAUKTOBAHO HEOOXOAUMOCTBIO 0OECIICUCHUS



YCIOBUM JJISl PEHICHUS] OJJHOM M3 aKTyaJbHBIX 33]lay IIKOJBbHOTO OMOJIOTUYECKOro
oOpa3oBaHusA, KoTOpas mpenanonaraer (GpopMuUpoBaHHEe Yy  O0O0yYarolUXCs
CIIOCOOHOCTH aaNnTUPOBAThCA K HU3MEHEHUSM JMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0mero oOpa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa oOecrieunBaeT (OPMUPOBAHHE y OOYUAIOMIMXCS MPEIACTABICHUM O
HAay4YHOU KapTHUHE MHUpA, paclIMpseT U o0oOIaeT 3HaHUA O KUBOW HpHUpoje, €€
OTJIUYMUTENIbHBIX TMpPU3HAKaX — YpPOBHEBOW OpraHW3aldd M 3BOJIOLUHU, CO31aET
yCIIOBUSL  JUJIsi:  TO3HAHMS  3aKOHOB  JKMBOW  MPUPOIbI,  (OpPMHUpPOBAHUS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HaBBIKOB 3JI0pOBOro U Oe3zomacHoro oOpasa
KU3HU, IKOJIOITMUECKOTO MBIIIEHHS, IEHHOCTHOIO OTHOLIEHUS K KUBOM Mpupoje
U YEJIOBEKY.

Bonbiioe 3HaueHne OUOIOTUS UMEET TAaKXKe JJIsl pEelIeHUs] BOCITUTATENIbHBIX U
pa3BHBAIOLIMX  3a7a4  CpeJHero  obOmero  oOpa3oBaHUs,  COLMAIU3ALMU
oOyuaromuxcs. M3ydyenne 6uonorun obecrneyuBaeT yciaoBUs st (OPMUPOBAHUS
WUHTEJJICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX ¥  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJBTYpPbl, CIIOCOOCTBYET HWHTETrpalid OMOJIOTMYECKUX 3HAHUHN C
NPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, QU3HKHU, XUMUU
u reorpaguu. Ha3BaHHbIE MOJOKEHUS O MPEeIHA3HAYCHUH Y4eOHOTO MpeaMeTa
«buonorus» CcOCTaBMIM OCHOBY JJiA OIpEAENIeHUs TMOIXO0J0B K OTOOpYy u
CTPYKTYPUPOBAaHUIO €ro COJAEp>KaHus, TMPEACTaBICHHOr0 B IMporpaMMme I0
ouosoruu.

Otb6op comepkanusi yueOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIIECTBJIEH C TMO3UIMHA KyJIbTYpPOCOOOPAa3HOTO IMOAXO0/Ja, B COOTBETCTBUHU C
KOTOPBIM OOydYaromuecs MOJKHBI OCBOUTH 3HAHWSA W YMEHHS, 3HAUUMBIC IS
dbopMupoBaHusi 00IIEHl KyJIbTYpbl, ONpPENETSAIONINE aJeKBATHOE IOBEJCHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTpeOOBAaHHBIE B TOBCEIHEBHOM
KU3HU U TpaKTHUecKo aesTenbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAaHWUN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KAaHUs, KOTOPHIE CIyXKaT OCHOBOM il (pOPMUPOBAHUS
MPEJICTABIECHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LEHHOCTHBIX  OPUEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3alUH
OMOJIOrMYecKOro 00pa3oBaHuUs.

CTpyKTypupOBaHHE COAEpKAaHUS Y4YEOHOro Marepuana B MpOorpaMMe IO
OMONOrMHM OCYHIECTBICHO C Y4€TOM NPHOPUTETHOTO 3HAYCHHs] 3HAHUK 00
OTJIMYUTENBHBIX OCOOEHHOCTSX JKUBOW MPHUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
IBOJIIOLIMHU. B COOTBETCTBHHM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOUIUE COJepKaTeNbHble TMHUU: «buonorus kak Hayka. Metozasl
HAay4yHOIo No3HaHus», «KiueTka kak Ouojorumyeckas cuctemayn, «OpraHusMm Kak



Ouonornueckas cucremay, «CucremMa U MHOTO0Opa3ue OPraHUYECKOr0 MHPay,
«IBOJIOLHUS KUBOU MIPUPOIB», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTHY.

Henb uzyuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJlajicHue  OOy4YalolUMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHATBHOMN
OpraHu3aliyd JKUBBIX CHUCTEM pa3HOTO paHra ¢ MPUOOPETCHHE YMEHHI
UCIIOJIB30BaTh ATH 3HAHUS [IJII TPAMOTHBIX JCHCTBUUA B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3TUUYHBIX )KU3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1einu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CISAYIOIINX 3a1a4:

OCBOCHHE OOYYarOIIUMHUCS CHUCTEMbl 3HAHHH O OHOJIOTHYECKUX TEOPHSIX,
YUYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpPaBUIIax, CIyXKalluX OCHOBOMU
U1 (QOPMUPOBAHUS TMPEJCTABICHUNH O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpa, O
METOJaX Hay4YHOT'O TMO3HAHUS, CTPOCHUH, MHOTO00pa3uu U OCOOCHHOCTSAX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIluH, BBIJAIOIINXCS OTKPBHITUSIX U COBPEMEHHBIX
HCCJIEIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y 0OyUarOIIMXCSI TMO3HABATEIbHBIX, WHTEIUICKTyalbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B TpOIlECCe aHalu3a JAaHHBIX O MYyTSIX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIAOB, WJEH M TOJXOJIOB K WM3YUYCHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3ALNHY;

CTaHOBIIEHHE Yy oOOydwaroumxcss oOmed KyabTypbl, (PYHKIIMOHAIBbHON
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HAa OCHOBAHMM 3HAHUW W ONBITA, MOJYYEHHBIX MpHU
U3Y4YeHUH OMOJIOTHH;

dbopMupoBaHue y OOY4YaIOIMIUXCS YMEHHN WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpOOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH TO3HAHHS YEJTOBEKOM >KHBOM
MPUPOBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOJICHUST STUIECKUX
HOPM TIPU TIPOBEJICHUN OMOJIOTUYECKUX UCCIIE0OBAHMIA;,

OCO3HAHHE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPBI, 111 (GOPMUPOBAHHS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHUI B TIOBCETHEBHOMN >KU3HU IS
OLICHKH TOCJIEICTBUI CBOEH AEATEIbHOCTU MO OTHOLIECHUIO K OKpYKarolen cpene,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE H COONIOACHHUE Mep MPO(HIAKTHKA
3a00IeBaHM.

B cucreme cpegnero oOmiero oOpazoBanusi «buoijorusi», uzyyaemas Ha
0a30BOM YpOBHE, SIBJISETCS OOS3aTEIBbHBIM YYEOHBIM TPEIMETOM, BXOJSAIIAM B
cocTaB npeAMeTHOM obnactu «EcTecTBeHHO-HAyUHbIE PEIMETHI».



JI1s1 u3yueHust 6MoJIoruu Ha 0a30BOM ypOBHE CpPEeAHEro 00IIero oopa3oBaHus
otBoAuTCS 68 yacoB: B 10 kimacce — 34 vaca (1 gyac B Heaento), B 11 kmacce — 34
yaca (1 gac B HeneIo).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (puimocodueil, 3TUKON, ICTETUKON U MpPaBOM.
Ponr Ouwosormu B (QopMHpOBaHMM COBPEMEHHOW HAyYHOW KapTHHBI MUpa.
Cucrema OMOJIOTMYECKUX HayK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOII0ICHUE, SKCIIEPUMEHT, OMKMCAHHUE,
u3MepeHue, Kiaccuukamus, MOJEIUpPOBAaHUE, CTaTUCTUUYecKass 00paboTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabmuier 1 cxembl: «MeTO bl TO3HAHUS KUBOU MPUP OB,

JlaGopaTopHblie M npakTHYecKue padoThi:

[Ipaktuueckass padora Ne 1. «Mcmonb3oBaHuE pa3IMYHBIX METOJOB TIPHU
U3Y4YEHUU OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3AIUA.

JXusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otnudue
KUBBIX CUCTEM OT HEOPraHUYECKON PUPOIBI.

CaolicTBa 6MoOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aIlMU OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTHICCKUIT), OMOC(EpHBI.

JdeMoHcTpanum:

Tabnuubl u cxembl: « OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHH OpPTaHHU3AIUU
KUBOU IPUPOIBI».

O6opynoBanue: Mojienb Mosekyisl JJHK.

Tema 3. Xumuveckuii cOCTaB U CTPOEHUE KJIETKH.

XUMUYECKUA COCTAB KIETKA. XHMWYECKHE BJIEMEHTBhl: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. Bosia 1 MUHEpaJbHbIE BEIIECTBA.

OyHKIMKM BOABI M MHUHEpAJbHBIX BELIECTB B KieTke. IllogaepxkaHue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHue O€IKOB. AMHHOKUCIOTHI — MOHOMEPBI OEIKOB.
He3ameHnnmble 1 3aMEHMMbIE aMUHOKHCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (MEpBUYHAS, BTOpUYHAS, TPETHUYHAS W
YeTBEPTUYHAA CTPYKTypa). XHUMHUECKHUE CBoWcTBa OenkoB. buonorunyeckue
GyHKIMHN OENKOB.



®epmeHThl — Ouonoruueckue kartamuzatopbl. CrTpoenue (depMmeHTa:
aKTUBHBIM 1EHTp, cyOcTpaTHas cneurpuyHoctb. KodepmeHnTsl. ButamuHsl
Otnnuus HepMEHTOB OT HEOPraHUYECKHUX KATaIM3aTOPOB.

VYrneBoabl: MoHOcaxapuiabl  (TJIOK03a, pubo3a MW JI€30KCUpU003a),
aucaxapuabl  (caxapos3a, JlakTo3a) M ToJiMcaxapuibl (Kpaxmai, TJIMKOTEH,
1esoIo3a). buonoruvyeckue GyHKIUN YTII€BOJOB.

Jlununael:  TpUraMUEepuabl, ¢GocPoNunuabl, crepouabl. [ 'HapoduIbHO-
ruapopoOHbie cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHHE
YIJEBO/IOB, OEJIKOB U JIUMUI0B KaK HCTOYHUKOB SHEPTUU.

HyxnennoBele kucnotel: JHK w PHK. Hyxneotnasl — MoHOMEpBI
HyKJIenHOBbIX KUcnoT. Ctpoenne u ¢pynkuun JAHK. Ctpoenne u ¢pynxuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHH.

Huronorust — Hayka o kierke. Kierounas teopust — npuMep B3auMOCHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO bl M3yUEHHUS KIETKH.

Knerka xak menoctHas xuBasg cucrema. OOmmMe MNPU3HAKK —KIETOK:
3aMKHyTasi HapykHasi mMemOpana, monekynsl JJHK kak renermyeckuit ammapar,
cucTema CuHTe3a Oelika.

Tunel KJI€TOK: dyKapuoTHuYecKas W mpokapuotuueckas. (OcobeHHoCTH
CTpoeHusl MpokapuoThdeckon kieTku. Kierounas crenka Oakrepuii. CTpoeHue
AYKapUOTUYECKOM KIETKH. OCHOBHBIE OTJIWYUS PACTUTEIbHOM, >KUBOTHOU W
IpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmatnyeckas memOpana, e€ cBoiicTBa U Qyukiuu. Lluronnazma u eé
opranouael. OmgHoMeMOpaHHbIe opraHouabsl kieTku: OIIC, ammapar I oabmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWIbl KJIETKHA: MUTOXOHIPHUH, IUIACTUJIBI.
[Ipoucxoxxaenne MHUTOXOHApPUH W TUIacTUd. Buael mmactun. HememOpanHbIC
OpraHOUbl KJIETKU: PUOOCOMBI, KIETOYHBIM WEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKU. QYHKIIMN OPTaHOUIOB KJIETKU. BKIroueHus.

Snpo — perynatopHslii HeHTp kineTku. CTpoeHue sjpa: sjaepHas o00JI0uKa,
KapuoIlJla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammber:  «PacnpeneneHne XHMHUYECKHUX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XMMHUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJE.

Tabmuubr u cxemsl: «lleproguyeckas Tabmuia XUMUYECKUX DIIEMEHTOBY,
«CTtpoeHne MOJIEKYJIbl BOJIb», «brocuuTe3 6enkay, « CTpoeHne MOJICKYJIbl OeKkay,
«Ctpoenne pepmenrta», «HykmennoBbie kuciotel. JJHK», «CtpoeHne MoiaeKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOU KIETKW», «CTpOoeHUE KUBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpPOCHHE MNPOKAPUOTUUECKON KIETKWY,
«CtpoeHue sigpa KIETKW», «YTIEBOb, «JIMmuasn.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O0OpyJOBaHHUE JUIsl TMPOBEACHUS
HaOJIOJICHUM, W3MEPEHUH, HKCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATBHBIX KJIETOK.

JlaGopaTopHble  npakTHYecKue padoThi:

Jlaboparopnass pabora Ne 1. «M3yueHuwe KaTaqIuTUUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMIIa3bl WIHM KaTalasbl)y.

Jlaboparopnass pabora Ne 2. «M3ydyeHue CTpOEHUS KIETOK pPaCTCHUH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTtax U HUxX
OMHMCAHUE.

Tema 4. ’KuznenesiTeJJbHOCTb KJIETKH.

OOMeH BelIeCTB, WK METa0oIM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) 1
JUCCUMIISIIUSL (DHEPreTUUeCKui OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U DHEPruud B IMOHUMaHUU
MeTaboIn3Ma.

Tunber oOMeHa BemecTB: aBTOTPO(dHBIN U TeTepoTpodHBIi. Poib GpepmenTOB
B OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBas u TemHOBasg ¢a3sl (orocuHTesa. Peaxiuun
dboTtocunTesa. I PekTuBHOCTh PoTOoCcHHTE3a. 3HaUeHHE (HOTOCHHTE3A IS KU3HU
Ha 3emuie. BiustHue ycioBuit cpefpl Ha (POTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PaCTCHUI.

XeMocuHTe3. XeMOCHHTE3UPYIoIue OakTepuu. 3HaUeHHe XeMOCHUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuuecknii oOMeH B KIeTKe. PaciiersieHune BeliecTB, BBIIEICHUE U
AKKyMYJIMpPOBAaHHE DHEPrHM B KJIETKE. OTambl SHEPreTUYecKOro OOMeEHa.
I'mukonus. bpoxenue m ero Buubl. KHCIOpOOHOE OKHCIIEHHE, WIM KJIETOYHOE
JbIXaHHE. OkucnutenbHOe dbochopunupoBanue. OddexTuBHOCTD
SHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuyHoro cumHTe3a. [‘eHermdeckas wuHpopmamms u JHK.
Peanuzanus reHetmyeckoil mHpopManuu B KIeTKe. [ €HETHMUECKH KO M €ro
cBoicTBa. Tpanckpunuusi — matpuunblii cuate3 PHK. Tpancnauus — GuocunTes
Oenka. Otambl TpaHchsanuu. KomupoBaHwe aMHHOKHCIOT. Ponbs pubocom B
OouocuHTese Oemnka.

Hexknerounsie ¢opmbl xxu3Hu — BUpychl. Mctopust otkpeitus BupycoB (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKU3HEHHOTO IIMKIA BHUPYCOB.
bakrepuodaru. bone3nun pacTeHui, KUBOTHBIX M YEJIOBEKAa, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmyHoneduuura yenoBeka (BUY) — Bo3Oyautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpuIIus, peBepraza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEeHUsI BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanum:

IToptpersr: H. K. Konsnos, 1. 1. IBanosckui, K. A. Tumupsses.

Tabnumel 1 cxembl: «Tunbl nutanusy, «Metabonuzm», «MUTOXOHIPHUSY,
«JHepreTudyeckuii oomMen», «Xnopormiact», «Dorocuntes», «Ctpoenue JJHK»,
«Ctpoenue u pyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, « 'eHeTHUeCKU Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xxku3HeHHbId nukia Bupyca CIIN/a,
Oakrepuodaray, «Pemnukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JJHK u Tpanckpumnusy,
«buocuntes 6enkay, « CTpoeHue KIeTKu», Mojaeib cTpykTypsl JJHK.

Tema 5. Pa3MHoOkeHUEe M MHANBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiau KU3HEHHBIM HUKI KiIeTku. MHTepdaza m MuTos.
[Iporecchl, mpotekaromue B uHTep(daze. Permkanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBIH HabOp — KapUOTHII.
JlunionaHBId WM TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAaOOphl.  XpOMATHIBI.
[{uTosIOTHUECKME OCHOBBI  PAa3MHOXKEHUSI M  MHIWBUAYAJIbHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — Muto3. Cranguu muto3a. IIponecchl, mpoucXonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ru0esb KIETKH — alomnTo3.

®opMbI pa3MHOKEHHUS OPTaHU3MOB: Oecroyioe U nosioBoe. Bunupl 6ecnonoro
Pa3MHOXKEHMS: [JE€JE€HUE HaJBO€, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIOHWPOBAHUE
OpraHW3MOB, €0 3HAYEHHUE JJIs1 CEJIEKIIUU.

[TonoBoe pa3sMHOXKEHHE, €r0 OTINYHUS OT OECIIOJIOTO.

Meito3. Craguu Mmeito3a. IIporecchl, MpoUCXOadIIMe Ha CTaausX Meiosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buosiornueckuii cMmpicn U
3Ha4YECHUE MEHO03a.

'ameTtorenes — mporecc 00pa3oBaHUS TOJNOBBIX KJIETOK Y >KUBOTHBIX.
[TomoBbie kene3bl: CeMEHHUKU U SUYHHKUA. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (ClepMaro30uj, SIULEKIEeTKa) — CIepMaTOreHe3 U OBOTEHES.
Oco0EHHOCTH CTpOEHHUS SIMUEKIETOK U CclepMaro3ousioB. OIIog0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOPHOHAIBHOE  Pa3BUTHE
(omOpuorenes). Drtambl SMOPHOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOneHue, racTpyisinus, opraHorene3. llocTamOpuoHanbHOe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPSAMOE, HEMpAMOe (JIUYMHOUYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBI3BIBATH BPOXKJIEHHBIC
YPOJICTBA.

Poct u pasButue pactenuii. OHTOreHe3 UBETKOBOIO PACTEHUSA: CTPOCHUE
CEMEHU, CTaJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «POpMBbl pa3MHOXKEHHUS OPraHu3MoOB», «J/IBoiiHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pAacCTeHHI», «BeretaTuBHOe pa3MHOXKEHUE
pacteHuit», «Jlenenue xietku Oaktepuity, «CTpPOCHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounsiii nuukm», «Pemmukamusa JIHK», «Murtosy,
«Menos», «Ilpsmoe u HenpsAMoe pa3BUTHE», «] aMETOreHe3 y MIICKOIUTAIIUX U
4enoBeKka», « OCHOBHBIE CTaJUU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTII, MUKpPOIpEnapaThbl «CnepMato3ouasl
MJIEKOTTUTAIOUIEro», «SileKkneTka MieKonuTarmero», «Kapruokunes B KieTKax
KOpEIIKa JyKa», MAarHUTHAasT MOJEJb-alIUInKaua «JleneHne KIeTKkn», MOJEIb
JIHK, Mmozaenb MetadazHoit XpoMOCOMBI.

JlaGopaTopHblie M npakTHYecKue padoThi:

JlaGoparopnast pabora Ne 3. «HaOmroneHue MUTO3a B KJIETKaX KOHUYHKA
KOpEIIKA JIyKa HAa TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabora Ne 4. «l3ydeHuwe cTpoeHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjieiCTBEHHOCTh U U3BMEHYMBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pasButus reHetuku. Poss nurosoruu
U SMOpHOJIOTMM B CTAHOBIIEHWU T€HETHKHU. BKiaa poccuilckux u 3apyOeimHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTUKU (THOPUAOIOTUYECKUM,
OUTOT€HETUYECKUM, MOJNEKYISIpHO-TeHETUUEeCKU). (OCHOBHBIE TI'€HETHUYECKHUE
noHATHS. ['eHeTrnUeckass CUMBOJIMKA, UCIIOJIb3YyEMAsl B CXEMaxX CKPEILIMBAHUM.

3aKOHOMEPHOCTH HACIJIEIOBAHUS MPU3HAKOB, yCTaHOBIEHHbIE . Menaenem.
MoHorubpuaHoe CKpemuBaHue. 3aKoH eAMHO-00pa3usi THUOPHUIIOB TIEPBOTO
nokosieHus. IlpaBuino HOMHHUPOBaHUA. 3aKOH pACIICIUICHHS MNPHU3HAKOB.
I'unioresa yucroTel ramet. 11oHOE M HEMOJTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBHCHMOTO  HACleJOBaHUS
npu3HakoB.  lluToreHeTwdeckrue  OCHOBBI  JWTHOPUIHOTO  CKpPEUIUBAHMUS.
AHanusupyrouiee ckpemmBanue. Mcnonp30Banne aHAIM3UPYIOUIETO CKPEIUBAHUSA
TUTSI OTIPECIICHHS TEHOTHIIA OCOOH.

CuerieHHOe  HaclieioBaHWe mpu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAacCJIEJOBAaHUIO FeHOB. HapynieHnne cueruieHus reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIECTBEHHOCTH. | €eHETUUECKHE KapThl.



I'enetrrka mosia. XpoMOCOMHOE OMNpeAENeHrUE MoJia. AyTOCOMBI U TOJIOBBIE
xpomocombl. ['omorameTrHsle W rereporaMeTHeie oOpraHu3Mmbl. HacnegoBanue
MPU3HAKOB, CLEMJIEHHBIX C IMOJIOM.

N3menunBoCTh. BBl N3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUYUBOCTH. BapuanimoHHbIN psijl U BapualliOHHAsI KpUBas.
HopMma peakumun npusHaka. KoauuecTBEHHBIE M KAUYE€CTBEHHBIE MPU3HAKU M UX
HopMa peakiuu. CBocTBa MOAUGMUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHnasi, win TEHOTUNHMYECKAas, W3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM MpollecC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kiaccudukaius MyTaiuii: reHHEbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ NpuIruHbBI MyTaluii. MyTareHHsie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PsIIOB B HaclienCcTBeHHOM n3MenunBocty H. . BaBunoga.

BuesnepHas HacieACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKA: reHeaIOTHUECKUN, OJTU3HEIOBBIH, IIMTOTCHETHYCCKUN, OMOXMMHUYECKUI,
MOJIEKYJIIPHO-T€HE TUYECKU. CoBpemMeHHOe ompeaeIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[M[IP-ananu3a. HacnenctBenHble 3a0oieBaHUs YeEIOBEKa: TEHHbIE OOJIE3HH,
0OJIE3HU C HACJIEACTBEHHOW MPEApacIOOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue M reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIMIBI
3I0pOBOT0 00pa3a KU3HM, TUATHOCTUKH, MPOPUIAKTUKH U JICUSHUS TEHETUYECKUX
Oone3Heil. Meauko-reHeTH4ecKoe KOHCYJIbTUPOBAaHHME. 3HAYEHHE METUIIMHCKOU
TeHETHKHU B IPEIOTBPAIICHUH U JICYCHUH TEHETUYECKUX 3a00JIEBaHUI YEIOBEKa.

JdeMoHcTpanum:

IToptpersl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. M. BaBuios.

Tabmumer w cxeMbl:  «MOHOTHOpPHIHOE  CKpeIIMBAaHWE W €ro
LIATOT€HETUYECKAs] OCHOBa», «3aKOH pACHICIUICHUS W €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH YHUCTOTHI raMeT», «JIUruOpumaHOe CKpeniuBaHue,
«uTomorudyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBAaHUS, «Meitio3»,
«B3anMoOneNCTBUE QJUICNIBHBIX TE€HOB», «l'€HeTMYeCKHue KapTbl PACTEHHU,
KUBOTHBIX U 4elIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HaCIEI0BaHUS,
CUCIUIEHHOTO ¢ mnosoMm», «Kapuotumel denoBeka UM KUBOTHBIX», «Buabl
W3MEHYHUBOCTY», «MoaudukannoHHas H3MEHYMBOCTHY, «HacmemoBanue pesyc-
dakTopay, «I'eHeTnka rpymi KpoBu», « MyTarlmoHHAsI HK3MEHYUBOCTHY.

O6opynoBanue: MojAenu-anuIMKauu «MOHOTHOPUIHOE CKpEITUBaHUEY,
«Henonnoe npoMmuHUpoBaHuEe», «JurnbpuaHoe ckpemuBaHuey», «llepexpéct



XpOMOCOM», MUKPOCKON M MHUKporpenapar «/pozoduna» (Hopma, MyTaruu
(OpMBI KpBIJILEB U OKPACKHU Tena), repOapuii «I opox moceBHON.

JlabopaTopHblie U IPpaKTHYECKHE PadoThI:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUAHOTO CKPEIIUBAHMS Y APO30(HIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnas pabora Ne 6. «3yyenne MoauduKaliMOHHONW U3MEHYHUBOCTH,
IIOCTPOEHUE BapUALMOHHOI0 psifia U BApUALIMOHHOU KPUBOM».

JlaGoparopHas padora Ne 7. «AHanu3 MyTauuid y Opo30(HIIbI HA TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHHE€ W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi oprann3dmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpOLECC. 3apOXKIAEHUE CEJEKIUU U JOMECTUKALM.
Yuenne H. W. BaBumoBa o0 1eHTpax TMPOUCXOXKIEHUS U MHOTo00pa3us
KyJbTYpHBIX pacTeHui. L[eHTphl MPOUCXO0XKIEHUS AOMAIIHUX XUBOTHBIX. COpT,
nopoja, HTaMM.

CoBpeMeHHbIE METOIbI CeNeKInU. MaccoBbIi U MHIUBUIYAJbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUNW M KUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOIACTBEHHOE
ckpemuBanue — HMHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
['erepo3uc, wnu rubpunHas cuna. HepoicTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rtulOpuauzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes H
NOJIyYEHUE TOJUIUIONAOB. JIOCTMKEHHSI CEJNEKUHWH PACTEHUHM, KUBOTHBIX M
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHass HWHXKEHEpUsS. Taribl
co3nanus pexkoMOuHanTHoM JIHK wu TpaHcrenneix opranu3moB. Kietounas
uxeHepus. Kinetouneie KyJibTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHUE PACTECHHMU.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKkojoruyeckue W dTUdeckue  mpoobmemsl. MO  —  reHeTHyecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. [{. Kapneuenko, M. O.
HBanoB.

Tabmumer 1 cxeMbl: Kapra «L[eHTphl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHui», «Ilopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacteHuit», «Otnanéunas rudpuausanus», «Padotel akagemuka M. ©. BanoBay,
«Ilomuarmmonaus», «OOBEKTH OmoTexHOJIOTHM», «KIETOUHBICE KYJIBTYpPHl H
KJIOHUpOBaHUE», « KOHCTpyHpPOBAHHE U MEPEHOC TEHOB, XPOMOCOM.

OO6opyaoBaHue: MYJISKU TUIOJIOB M KOPHEIUIOIOB TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repdapuit «CenbCKOX03sIMCTBEHHBIC PACTECHUS.



JlabopaTopHblie U IpaKTHYECKHE PadOThI:

Okckypcuss «OCHOBHBIE METOABI W JOCTWIKEHHS CEJNEKLIMM PAaCTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHY IO CTaHLHIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA ~ YyYaCTOK, B TEIUIMYHOE XO35MCTBO, JabOpaTOpuIo
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[IpeanochlIKu BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOIIOLNMOHHAS
Teopust U e€ MecTo B Ouosioruu. BiusitHue SBOIONMOHHONW TEOPUU HA pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa HBOMIONMU. [lameoHTONMOrMYECKHE: TOCIEI0BATENbHOCTh
MOSIBJICHUST BUJIOB B TMaJIGOHTOJIOTMYECKOW JICTOMHMCH, TIePEXOJIHbIe (OPMBI.
buoreorpadudeckue: cxocTBo U paznuuue GpayH u GpJop MaTepUKOB U OCTPOBOB.

OMOpHOTIOTHYECKHUE: CXOJCTBA W pPa3auyus SMOPHOHOB PAa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHHUTEILHO-AaHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
pyAMMEHTapHBIC OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTell y Bcex
OpraHu3MOB.

OpomtounonHas Tteopuss Y. JlapBuna. Ilpeanochbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIUME CHUJIBI IBOJIIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHHUE TPU OTPAHUYEHHOCTU PECYPCOB, HEOIpeAesI€HHAas N3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas teopus 3Bosonnu (CTI) n €€ 0OCHOBHBIE MTOJNIOKEHHUS.

MuxkpoaBostornus. [lomysiius kak eIMHNUIIa B U SBOJIIOIUH.

JIBxymue cuibl ((paKTOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc U KOMOWHATUBHAs W3MEHYMBOCTH. [lOmMynsiiMOHHBIE BOJHBI M Ipeid
reHoB. M30s1ust 1 MUrpanus.

EctectBeHHbIi 0TOOp — HampaBisomuil ¢akrop sBomonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IprcnocoOIEeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBojtonuu. [Ipumepst
MPUCTIOCOOJICHNI y OPTaHu3MOB. ApoMOpG 036l ¥ HIHO-aTANTAIIUH.

Bun wu BumooOpaszoBanme. Kpurepuum Buma. OcHOBHBIE  (QOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUU:  (QUIeTHYECKAs, JTUBEPTEeHTHA,
KOHBEpPreHTHasi, napauienbHas. HeoOpatuMocTh 3BOJIIOIUU.

[IpoucxoxkaeHue oT HeclenHalIn3upPOBAaHHBIX MpenakoB. [Iporpeccupyroias
crienuanu3anus. AJanTuBHas paguaius.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, . Mromep, A. H. CeBepiios.
Tabnuiel u cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3eMiiey, «3apoIbIIiu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyliectBoBaHue», «EctecTBeHHBI 0TOOp», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroo6pasue  1opoA  KUBOTHBIX), «ITomymsauun», «MyTanronHas

U3MEHYUBOCTHY, «Apomopdossly, «nuoananramum», «OOmas aereHepanus»,
«/IBmkymme cunbl 3Bosirounny, «Kapra-cxema Mapuipyta nytemectBus Y.
Hapsuna», «bopsba 3a cymiectBoBaHue», «IIpucnocoOiIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJOTUYECKOE BUI000PA3OBAHUEY.

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IUYHBIMU THUIIAMH OKPACKH,
HA0Op TUIOJIOB M CeMsiH, KoJuleKius «I[IpuMepbl 3alUTHBIX MPUCITIOCOOJIICHUHN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABIICHHS JBOJIIOIUNY», 00BEMHAS MOJEIh
«CTtpoeHue TOJI0BHOTO MO3Ta MO3BOHOUYHBIX).

buoreorpaduueckass kapra wMwupa, Koyuiekius «DopMbI COXpPaHHOCTH
HMCKOMAE€MbIX JKMBOTHBIX M pacTeHWi», Mojenb anmnukanus «llepexpéct
XpOMOCOM», BiaxHble mpenapatel «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKW», MUKporpenapat «JIpozodwiay (Hopma, myTtaruu (GOpMbI KPBUIBEB U
OKpacKH TeJia).

JlaGopaTopHble M pakTHYecKue padoThi:

JlaGopatopnast pabdora Ne 1. «CpaBHeHue BHUIOB MO MOPQOIOTHUECKOMY
KPUTEPHUION.

JlaGopatopnas pabora Ne 2. «OnucaHue npucrnocoOIEHHOCTH OpraHU3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHeE KU3HU HA 3eMue.

JloHayuHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydHble Trumoressl
BO3HMKHOBEHHUS JKM3HU Ha 3emuie: aOuOTeHe3 M TaHCmepMus. XuMHUYecKas
HBOMIOIUSI. AOHMOTEHHBI CHUHTE3 OPraHWYeCKUX BEHIECTB M3 HEOPTaHMYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON 3BoItoMK. HauanbHble 3Tarbl
o6uonornyeckoit »Bonroruu. ['mmoreza PHK-mupa. dopmupoBanne memMOpaHHBIX
CTPYKTYP U BO3HHUKHOBEHUE NPOTOKJIETKHU. lIepBble KIETKM M KX 3BOJIOLMSL.
®opMUpPOBaHUE OCHOBHBIX I'PYIIII JKUBBIX OPTAHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuogaM. Karapxeil. Apxeiickas u
nporepo3oiickas spbl. [laneo3olickas 3pa u €€ mepuoAbl: KEeMOpPHIICKHIA,
OPJAOBUKCKHM, CHITYPUMCKUIA, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3o030iickas 3pa u €€ epruoibl: TPUACOBBIM, IOPCKUN, METOBOM.

KaiiHo30iickass »pa u €€ mNepuoAbl: NaJICOTCHOBBIM, HEOrCHOBBIM,
AHTPONOTE€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TeO0JOTHYECKUX IpoueccoB. OCHOBHBIE ATalb
ABOJIOLIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApoMopdo3bl y pacTeHud u
#KUBOTHBIX. [[osIBIEHNE, paCUBET M BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.

Cuctema OpPraHMYECcKOro MuHpa Kak OTpaKeHHE H3BOMIOUMHA. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeI0OBEKa. AHTPONIOJIOTUs KaKk Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIAEHNN 4YeloBeKka. Meroasl u3ydeHus aHTponoreHesa. CxoactBa H
pa3yinyus 4eJ0oBeKa U )KMBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBwxkymme  cuibl  (dakTopbl)  aHTPOIOTEHE3aA. Hacnencreennas
U3MEHYMBOCTh U  €CTeCTBEHHBbIH oTOOp. OOIecCTBeHHbIH 00pa3  KU3HH,
U3TOTOBJICHUE OPYIMI TPYyAa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU JBOJIIOLMHU YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblid, Yenosek npsamoxomsauui, YeoBek HeEaHAEPTAIbCKUM, YemoBek
pasymHblii. Haxojaku HCKOMaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAaHHS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIUSL.

YenoBeueckne pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBaTOpuajbHas),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UYepTsl  MPUCIIOCOOIEHHOCTH  MpeACcTaBUTENeH
YEJIOBEUYECKUX pac K YCJIOBHUSAM CYIIECTBOBAaHUs. EIMHCTBO 4YEIIOBEUYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl 1 cxeMbl: «Bo3nukHoBenne ConHEYHOU CUCTEMEBI», «Pa3BuTHe
opraHuyeckoro mupa», «PactutenpHas kieTtka», <«KuBOTHas  KJIeTKay,
«IIpokapuotnueckas kietrka», «COBpeMEHHasi CUCTEMa OPraHUYECKOrO0 MHPay,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa M YEJIOBEKOOOpPa3HBIX
0o0e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJIOTHYECKUX  HAXOJOK  TPEIKOB
COBPEMEHHOI'0 4YelOoBeKay», «JlpeBHeumue moan», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «HeII0BEUECKHUE PACHI».

O6opynoBaHue: mymsku - «[Ipoucxoxmenne — yenoBeka»  (OFOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJepTaiblla, KPOMAHbOHILIA), CJIENKH WIH
M300pKEHUS KaMEHHBIX OpYJIWW TEePBOOBITHOTO dYelOBeKa (KaMHU-YOIITIEPHI,
pyOuna, ckpebna), TeoXpoHOJOTHYecKass Tabmuia, Koekuus «Dopmel
COXPAaHHOCTHU UCKOIAEMBIX KUBOTHBIX U PACTECHUI.

JlaGopaTropHble M IpakTHYecKue padoTh:

[Ipaktuueckast padora Ne 1. «/3ydyeHne MCKOMAEMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKIUAX).



DKcKypeus «IBONIOLMS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII WK KpaeBeIUECKUl My3ei).

Tema 3. OpranusMbl U OKpY:KaloLas cpeaa.

DKoJorus Kak Hayka. 3aJjaud U pa3zieibl SKOJOTUU. MeTOobl KOOI MYECKUX
UCCIIEOBAaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJAHAs, HAa3€MHO-BO3AYLIHAs, MOYBEHHAas,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (aktopel. Krnaccudukanus skonoruueckux (HakTOpoB:
abuotuyeckue, OWMOTHMYECKHME U aHTPOINOreHHble. JIeHcTBHE SKOJOTHYECKUX
(akTOpOB Ha OpPraHU3MBbI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOINU3M.
[Ipucnocobnenust  opraHu3MOB K  JACHCTBUIO  aOMOTHMYECKUX  (hAaKTOPOB.
buonoruyeckue puTMBbl.

buornueckue (bakTopBhlI. Bunpr OMOTHUYECKUX B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIITHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomnepaims,
MYyTyaiau3M, KOMMEHCalu3M (KBapTHUPAHCTBO, HAXJECOHMYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHWe OWOTHMYECKUX B3aUMOJECUCTBUNA MJisi CYIIECTBOBAHUS
OpPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU mnomyiasiuud. OCHOBHBIE MOKa3aTEIn
HNOMYJIALIMK: YHCIEHHOCTh, IUIOTHOCTh, POYKIa€MOCTb, CMEPTHOCTb, MPUPOCT,
murpanus. [[nHaMuka 4uCcI€HHOCTH MOMYJISINUU U €€ PEryJIALUS.

JdeMoHcTpanum:

[Toptpersl: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuubr u cxemsl: kapta «IIpupoansie 30ub 3emum», «Cpeabl oOUTaHUS
opranu3moB», «®Doronepuoauzm», «llonmynsuun», «3aKOHOMEPHOCTH pOCTa
YHCIICHHOCTHU NOMYJISIUU UHGY30pUH-Tyhenbku», «llumessie memmy.

JlaGopaTopHble ¥ npakTHYecKkue padoThi:

Jlabopatopnas pabora Ne 3. «Mopdornorudeckne 0cCOOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOUTAHUSY.

Jlabopatopnas padota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCa».

[Tpaktuueckas padora Ne 2. «[loacuéT MIOTHOCTH MOMYJSIIUNA PA3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa M 3K0JI0THYECKHE CHCTEMBI.

Coo0mectBo opraHu3mMoB — OwuorieHo3. CTpyKTypsl OHMOIIEHO3a: BHUIOBa,
MpOoCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-momuHantel. CBsizu B
ouoreHose.

Dkonoruyeckue cucrtembl (3kocuctembl). Ilonstue 00 »sKocucTeMe U
ouoreonenosze. OYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IPOIYLICHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPIHUU B IKOCUCTEME.
Tpoduueckue (muuieBblE) YPOBHM OKOCHCTeMbl. I[lumieBble LEeNMH U CETH.
OcCHOBHBIE TIOKAa3aTeNM BSKOCHUCTEMBI: OuoOMacca, MNPOAYKLUHs. IKOJOTHYECKUE
nUpamMubl: MPOAYKUHMH, YHCIEHHOCTH, OunoMacchl. CBOHCTBa HKOCUCTEM:
YCTOMYUBOCTh, CAMOpPETYJIsiius, pazButue. CyKiieccusl.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EpP M peK. IKOCUCTEMa XBOMHOTO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHbIE  HKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe 1 X031MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak @akrtop ycroilumBoctH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocdepnl. XKuboe BemectBo u ero ¢yHkiuu. OcobeHHOcTH Ouochepbl Kak
r100anbHOM JKOCUCTEeMBbl. JlMHAMHUUYecKoe paBHOBeCHME M oOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXUMHUYECKUE IUKIIBI JIEMEHTOB (yTiiepoja,
a3zota). 30HaIbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B 6nochepe 3emiin. AHTpOIIOTeHHBIE U3MEHEHUs B Orocdepe.
['mo6abHbBIE KOJIOTHYECKHE MPOOIIEMBI.

CocyuiectBoBaHue IPUPOJIBI U YeJI0BEUECTBA. CoxpaHneHue
O6nopa3zHooOpasusi Kak OCHOBa ycTouMBocTH Ouocdepsl. OCHOBA palMOHATBHOTO
yOpaBJi€HUsI TMPUPOAHBIMU pPECYypCcaMHM U HX HCNOJb30BaHue. JlocTmxeHus
OMOJIOTHY U OXpaHa IPUPOJIbI.

JdeMoHcTpanum:

IToptpetsi: A. JIxk. Tencau, B. H. Cykaués, B. U. BepHajckuid.

Tabmumer 1 cxemsl: «lIumessie menu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmectBay, «llemn nuranusy, «IKOJIOTHYECKas MUPAMUIA,
«buocdepa u yenoBek», «IKocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIC  BO3JCUCTBHUS Ha MNPUPOAY», «BaxHelmme HCTOYHUKHU
3arps3HEHUs] BO3/yXa M FPYHTOBBIX BoA», «llouBa — BakHeillIas COCTaBIISIOMIAS
ouochepr», «DakTopsl aerpaganuu mouBy», «llapaHukoBeiil d3dhdexT», «DakTopbl
pPaaMoOaKTHBHOTO 3arps3HeHusi Owmochepr», «OOmas cTpykTtypa Omochepn»,
«Pacnpoctpanenne xu3Hu B Owochepe», «O30HOBBIT dKpaH Ouocheps»,
«KpyroBopoT yriepona B 6mocdepe», «KpyroBopot azora B mpupoae».

O6opynoBaHue: Mojenb-anIunKanus « TunuaHasie OMOIEHO3b», TepOapuii
«PactutenpHble cO00IIECTBaY, KoJeKIuu «buorenosy, «Bpeaurenu BaxxHEHIITHX
CEIbCKOXO3IMCTBEHHBIX KYJIBTYp», TepOapuu U KOJJICKIMM PACTCHUH U
KUBOTHBIX, MPUHAMJIEKAIIME K Pa3HBIM KOJIOTMYECKUM TPYIIaM OJHOTO BHUJA,



Kpacnas xnura Poccuiickoii ®eneparuu, H300pakeHHs OXPAHSIEMBIX BHUIOB
pacTEHUN U )KUBOTHBIX.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHUA  IIPOTPAMMLBI  I10
bNUOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEIO
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUS K pe3yjbTaTam
OCBOCHHUSI OOydYaloIIUMHCST TporpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOEHUS MNpeamera «buomaorus»
BBIZICJICHBI CIIEAYIONIME COCTABJISIONINE: OCO3HAHWE O00YYaIOIMMUCS POCCUNCKON
rpaXkJaHCKON MJAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbBHOCTH
U CaMOONPEJACIICHUIO, HaJlWyue MOTHUBAIMM K OOy4YeHUI0O  OHOJOTHH,
I[eJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHHX YOEKICHHN JMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAJAMIUN Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTA I[IEHHOCTHO-CMBICJIOBBIMU  yCTAHOBKAMM, TPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HaJIMYHE DKOJOTHYECKOTO IMPAaBOCO3HAHUSI,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH KU3HEHHBIE TITAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUA MpeaMeTa «bHuojorus» JOCTUraloTCa B
€IUHCTBE Y4YEOHOWM ¥ BOCHHUTATEIBHON JEATETLHOCTH B COOTBETCTBHH C
TPAJULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMHU, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU I[IEHHOCTSIMHU, MPHUHATHIMUA B OOIIECTBE MpaBWIAMH M HOpMaMU
MOBEJICHUS W CIHOCOOCTBYIOT MpOIECCaM CaMOTIO3HAHUS, CaMOBOCIHTAHUS U
CaMOpa3BUTHS, PA3BUTUS BHYTPEHHEH TO3UIMU JIMYHOCTH, MAaTPUOTH3MA,
YBOKECHHUS K 3aKOHY M IMPABOMOPSIAKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJICHUIO,
B3aMMHOI'O YBaKCHHS, OEPE)KHOTO OTHOIICHUS K KYJITYPHOMY HACICIUIO |
TpaJIuIMsIM MHOTOHAalIMOHAIBHOTO Hapoaa Poccuiickoint denepanuu, Tpupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS y4eOHOro mpeamera «buomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIINXCS PYKOBOACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpMEHTAlIMH, TIO3UTUBHBIX  BHYTPEHHUX  yOCKIEHHUM, COOTBETCTBYIOIIHMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOIO OOIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOIIECCE Pealn3aliid OCHOBHBIX HANPABJICHUMN
BOCIIUTATEIbHOM JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOT0 BOCIMTAHUSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMU 00yJaIOmIerocsl Kak akKTUBHOTO U

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX TIpaB U O0O0S3aHHOCTEH, YBa)KEHHE
3aKOHA ¥ IIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH TMIPU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEIICHUM YUEOHBIX M MO3HABATENIbHBIX 3a/a4, BBHINOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM XKU3HU U OOBACHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JACHCTBUSX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOEKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TIOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEILCKUX 3a/1ad, YBaXXUTEIbHOTO
OTHOIIIGHHUSI K MHEHHUIO OIMOHEHTOB MPHU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COEPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOUN U BOJOHTEPCKOMN JIEATEIHHOCTH;

2) IaTPHOTHYECKOTO BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKOMN WJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUSI K CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTU MEPE]
Ponunou, ropmoctv 3a cBOM Kpau, CBOWO PoauHy, CBOM SI3bIK U KYJIBTYpPY,
IIPOIIIOE U HACTOsIEe MHOTOHAIMOHAILHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOIICHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHHWBATh BKJAJ POCCUUCKHX YYEHBIX B CTAaHOBIICHHUE W
pa3BUTHE OWOJOTWH, TMOHUMAHUS 3HAYCHHS OWOJOTMM B TIO3HAHWUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHIO u 3anmurte (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOTO BOCTIUTAHMS

OCO3HAaHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO Oy IyLIErO;

OTBETCTBEHHOE OTHOLICHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATUA LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBUH C
TpaauiusIMHi HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOUIIEHHWE K MUPY, BKJIIOUYas 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPy, OOLIECTBEHHBIX OTHOIICHUH;



IIOHUMAHUE SMOLMOHATIBHOTO BO3JICHUCTBUS KUBOM IIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUIaX UCKYCCTBa, CTPEMIICHUE
MPOSIBIISITh KQU€CTBA TBOPUECKON TUYHOCTH;

5) ¢usnyeckoro BocnuTaHHSA, (OPMHUPOBAHHMS KYJIbTYPbl 310POBbSI H
IMOIMOHATBHOTO 0JIATOTOTyYHsA:

NOHUMAHUE W peanu3alus 3J0pOBOTO W 0Oe30macHOro o0pasza KU3HU
(3mopoBo€  mUTaHUE, COOJIIOJICHME TUTMEHMYECKHX MpPaBWII U HOPM,
cOaTaHCUPOBAHHBIN pEXUM 3aHATUM UM OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (DU3UYECKOMY U IMCUXUUYECKOMY 3]I0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPAaBUJ HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30IaCHOT0 MOBEJACHUS B CUTYaIIUSIX, YTPOKAIOIINX 30POBbIO U KU3HU JIFOJICH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUSI BPEIHBIX MPUBBIUCK (YMOTpeOiIeHuUs
AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUS);

6) TPY/10BOTr0 BOCIIUTAHMS :

TOTOBHOCTh K TPYyAYy, OCO3HAHHME IIEHHOCTH MAacCTEpCTBa, TPYAOI00UE;
TOTOBHOCTh K aKTUBHOM JESATEILHOCTH TEXHOJOTHYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO

BBITIOJHSTH TAKYIO J€ATEIbHOCTD;

UHTEpEC K pa3MyHbIM cepaM NnpodecCHOHAIBHON JESTEIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIK BBIOOp Oyaymied mpodeccun U pearu30BHIBATH
COOCTBEHHBIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CamMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOrN4€eCKOTr0 BOCITUTAHMSA:

HKOJIOTHYECKH IIeIecCO00pa3Hoe OTHOILIEHHWE K MPHUPOJE KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIIEHUE YPOBHS HKOJOTUYECKON KYJIbTYpbl: MPUOOPETEHUE ONbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCIEACTBUNA s
OKPY’KAIOIIEH CPENBI;

OCO3HaHHE TJI00aTBHOTO XapaKTepa JKOJOTHYECKHX MpoOJeM M MyTed ux
peuieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaeMble TMPU M3IYYCHHH ONOJOTHUHU
3HAHUSI M YMEHMS TMpPU PEIICHUH TMpoOJieM, CBA3aHHBIX C pPalMOHAIbHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOACHUE  TMpaBWU  TOBEACHUS B IPHUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHS B HSKOCHCTEMAaxX, OXpPaHy BHJIOB,
aKocHCTEeM, Orocdepsl);



AKTUBHOE HENPUATHE JCUCTBUM, MNPUHOCAIIMX BpEH  OKpYyXkKarouen
MPUPOAHOU Cpele, YMEHUE MPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJOTHUYCCKUC
MOCJIC/ICTBUS MPEANPUHIMACMBIX JCHCTBUIN U MIPEIOTBPAIIATh HX;

HaJMYHUE PA3BUTOTO DKOJOTHYECKOTO MBIIIICHUS, SKOJIOTUIECKON KYIBTYPHI,
OTIbITa JEATEITLHOCTH AKOJIOTHICCKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHONH, KOMMYHHKATUBHOW W COITMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B TMIPAKTUUYECKOHN NEATEILHOCTH dKOJOTHUYECKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO TO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIECTO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAaHHOTO Ha JIMAJIOTE
KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOCTO MECTa B IMOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM W YHUTATEIBCKOH KYJBTYPhl KaK CpeCTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OHWOJOTMM KakK HayKd, OCO3HaHHMS €€ polu B
(bOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHHH IICJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAIOIIEeM MHpE KakK O €AMHCTBE NMPHUPOIBI, YeJIOBEKAa U
oOmecTBa, B IO3HAHMHM MPHUPOIHBIX 3aKOHOMEPHOCTEH MW PENICHUH IMpoOieM
COXpaHeHUs MPUPOJIHOIO PABHOBECHUS,

yOEeKIEHHOCTh B 3HAYUMOCTH OMOJOTHU JJII COBPEMEHHOW ITMBUIIM3ALINU:
oOecrieyeHus: HOBOT'O YpPOBHSA DPAa3BUTHSA MEIUIIMHBI, CO3JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pelIaTb PECypCHble  MPOOJEMBI  pa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 II00ATBHBIX DKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECYypcoB W (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHOJOTHYECKUX 3HAHUN B IIEJIIX
MOBBIIIEHUS OOMIEH KyJIbTyphl, €CTECTBEHHO-HAy4YHOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBbHOW TPaMOTHOCTH OOydYaromuxcs, GOpMHpPYyEMOM
MIPY U3y4YEeHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNb30BaTh TMOJydyaeMble 3HAHUS JUIA aHaIu3a W
OOBSICHEHHS SIBIICHUW OKPYKAIOMIEr0o MUpPa W MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKIFOYCHHS HA OCHOBE HAyYHBIX (DAKTOB
MMEIOIINXCS JAHHBIX C IEJIbI0 TIOyYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OWOJIOTHUECKUE 3HAHUS IS
penIeHus TpoOJIeM B peabHBIX )KH3HEHHBIX CUTYyAITUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JEeATETHbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO W UCCIIE0BATEIBCKYIO ACSITEIIbHOCTh WHANBUTYAIEHO U B TPYIINIC;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW NO OHOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHblEe pe3yJbTaThl OCBOCHMsI yueOHOro mpenmera «buomorus
BKJIIOYAIOT: 3HA4YUMble i (HOPMHUPOBAHMUS MHUPOBO33pPEHHUS OOYyHAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPa’KaoIIne
[EJOCTHOCTh HAYYHOM KapTHMHBI MHpa W cHeuupuKy METOAOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO, DHEprus, SBJICHHE, MPOILECC,
CUCTeMa, Hay4YHbIM (pakT, MPUHIUII, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,

UcclieloBaHue,  HaOJOJleHHe,  M3MEpEHHe,  OJKCIOEPUMEHT U JIPYTHX),
yHUBEpCAJIbHbIE y4YeOHbIe JeWcTBUS (IMO3HABAaTENbHbIE, KOMMYHHKATHUBHEIE,
PETYJISTUBHEIE), o0ecreynBaoIne dbopmupoBaHue GyHKIMOHATBHOM
IPaMOTHOCTH W  COLMAJIBHOM KOMIIETEHIMH OOyYaromuXxcsi, CIOCOOHOCTb
oOyuaroumxcs UCIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHMS W  YHUBEpPCajbHbIC Yy4YcOHBIC JCHCTBUS B
MO3HABATEIBHOM U COLMATIBLHON MPAKTHUKE.

MeranpenMeTHbIE Pe3yJbTaThl OCBOCHMSI MPOrPaMMbl CpPEAHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHUBEpPCAJIbHBIMHU yueOHbIMH MO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30BbIe JJOrHYECKHE TeHCTBHS:

CaMOCTOATENIbHO  (OPMYJIHPOBATH U AKTyalH3UpoOBaTh  Mpoliiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHWM 3HAHUA TPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHUsI, KilaccupuKaIuu, 0000IIeHHSs ), paCKPbIBATh CMBICIT
OMOJOTUYECKUX TOHSATUN (BBIIETATh UX XapaKTepHbIC MPU3HAKW, YCTAaHABIWBATH
CBSI3M C IPYTUMH TTOHSATUSIMH);

OTpEeNeNsITh LETU JeATeTbHOCTH, 3a/JaBas MapaMeTpbl W KPHUTEPUU KX
JOCTHXKEHUS, COOTHOCUTH PE3YyIbTaThI JEATEILHOCTH C MOCTAaBICHHBIMU EISIMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TIOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUN
YKUBOW MIPUPOJIBI;

CTPOUTH JIOTHYECKHE paCCyXIeHUs (MHAYKTHBHBIC, JACAYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITUPOBATH BHIBOJBI U 3aKITIOUCHUS;

MPUMEHSITh  CXEMHO-MOJIEITbHBIC cpencTtBa A MIPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMBIX OMOJIOTHYECKUX OOBEKTax, a



TaKKe  NPOTHBOPEYMH  Pa3HOrO  pPOJAa,  BBISABICHHBIX B Pa3IUYHBIX
WH(POPMAITMOHHBIX HCTOYHUKAX

pa3palaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ yY4ETOM aHalu3a HMCIOIIUXCS
MaTepUaIbHBIX U HEMATePUATbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBHI B IEITCIbHOCTD, OLICHUBATH COOTBETCTBHE PE3yJIBTATOB
LEJISIM, OIICHUBATh PUCKH MTOCIICICTBUIN IeATeIbHOCTH;

KOOPJAMHHUPOBATh M  BBIMOJHATH pabOTy B  YCJIOBHSAX  PEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIaJICTh HABbIKAMHU yueOHO-HUCCIIeI0BATEIbCKON U MPOSKTHOM JCSITEIbHOCTH,
HaBbIKAMM  pa3pelieHUs  MpoOjeM, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB PEIICHHS MPAKTUYCCKUX 3a/1a4, IPUMCHEHHIO
pa3IMYHBIX METOOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUABI JCITEIBHOCTH IO TIOJYYCHHIO HOBOIO
3HAHWSA, €r0 HHTEPIPETAIMH, MPEOOPA3OBAHMIO W NPHUMEHEHHIO B YYCOHBIX
CUTYyaIUsIX, B TOM YHCJIC TIPU CO3aHUN YUEOHBIX M COLMAIBHBIX MPOCKTOB;

(GbopMuUpOBaTh HAYYHBIN THIT MBIIIJICHUS, BIa€Th HAYYHONH TEPMUHOJIOTHEH,
KJTFOUEBBIMU MOHATUSIMH U METOAMU;

CTaBUTh W (HOPMYJIUPOBaTh COOCTBEHHBIC 3a1ayd B 00pa3oBaTEIbHOMN
JCSITEIBPHOCTH U YKU3HEHHBIX CUTYAIHSIX;

BBISBIISITHh TNPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyaJIM3UPOBaTh 3ajauvy,
BBIJIBUTATh THIOTE3y €€ pEIICHUs, HaXOIUTh apryMEHThI JIs JIOKa3aTeJIhCTBA
CBOMX yYTBEP)KJICHHMIA, 3a71aBaTh apaMETPhl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh IMOJyUYCHHBIE B XOJIE PCUICHUS 3aJadyd  Pe3ysbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATh U3MCHCHHE B HOBBIX
YCIIOBUSAX;

JaBaTh OIIGHKY HOBBIM CHUTYaIlUsiM, OIICHHBATh NPUOOPETEHHBINH OIIBIT;

OCYIIECTBJIATH IIEJICHANPABICHHBIN MTOUCK MIEPEHOCAa CPEIICTB U CIIOCOOOB
JCUCTBHS B TPO(HECCHOHATILHYIO CPEY;

yYMETb IMEPCHOCUTH 3HAHUS B IMO3HABATEIBHYIO U IMPAKTHYECKYIO 00JIACTH
KHU3HEICSITCITLHOCTH;

yMETh HHTCTPUPOBATH 3HAHUS M3 PA3HBIX MMPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC WJICH, MPEIJaraTh OPUTHHAIBHBIC TOJIXOABl U PEIICHHS,
CTaBHUTbH MPOOJIEMBI U 3a/1a4H, JIOIYCKAOIINE ATbTEPHATHBHBIC PEIICHHUS.

3) pa6oTa ¢ uHpopMaIHeii:

OPUCHTHPOBATHCS B PA3IUIHBIX UCTOTHUKAX WHPOPMAITUH (TEKCTE yIeOHOTO
ocoOws, HAYYHO-TIOMYJIAPHOW JIUTEpaType, OWOJIOTMYSCKUX CIIOBapsX M
CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax JIaHHBIX, B IHTepHETE), aHATM3UPOBAThH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ TOCTOBEPHOCTb U HETPOTUBOPEUUBOCTb;

(GbopMyIHpOBATh 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOIBI MPH TIOUCKE H
otOope Ouonornueckoil uHGoOpMaIUU, HEOOXOIUMOU JJIsi BHIMOJHEHUS YUEOHBIX
3azay;

NpHOOPETaTh OMNBIT KCIOJB30BaHMS HH(OOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO HCITOJIB30BAHUS PA3TMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BHIOMpATh  ONTUMaJIbHYI  (opMmMy  mpeacTaBiICHUS
Oounonornyeckoit nHpopmaruu (Cxembl, TpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAY4YHBIH SI3BIK B KauyeCcTBE CpeJACTBa TMpu paboTe ¢
Ouojornyeckoii WHPOpPMAIMEH: TMPUMCHATh XUMHUYECKHE, (U3HUYCCKUE W
MaTEMaTUYCCKUE 3HAKW W CUMBOJIBI, (popMylbl, abOpeBHaTypy, HOMCHKJIATYPY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJaJCTh  HABBIKAMH  PACIO3HABaHWsS W 3allMTBl  HWH(pOpMAIIUH,
MH(GOPMAIIMOHHON 06€30MacHOCTH JTUYHOCTH.

OgiajeHue YHUBEPCATbHBIMUA KOMMYHUKATUBHBIMH J1€/iCTBUSIMU:

1) oOmenme:

OCYUIECTBIISITh KOMMYHHUKAIIUK BO BceX chepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHUHU MO CYIIECTBY OOCYyXaaeMoi Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTENHLHO BBITIOJHEHUS TpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTH IMO3UILIMKA IPYTUX YYACTHHKOB
JaJiora Uiv JUCKYCCHUM);

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHS, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(IJIUKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3MMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBHS, TOHUMATh
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAXKUTEILHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esITeTbHOCTh:

MOHUMATh W HCIIOIH30BaTh MPEUMYIECTBA KOMAaHIHON W WHIIWBHIYyaTbHOU
paboThI IpH peNIeHUN OMOIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aUMOICHCTBUS TIPH PEIICHUHN YU4EeOHOU 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JEHCTBHM C y4€TOM OOMIHMX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 WICHA KOJIJICKTHBA,



NPUHUMATh 1EIU COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUA IO €€ HOCTHKEHUIO: COCTAaBIIATH IUIAH JIEMCTBUM,
pacupenensaTh poid € YYETOM MHEHHMH YYacTHMKOB, OOCYXIaThb pEe3YyJbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAayeCTBO CBOETO BKJIaJa M KaXIOTO yYaCTHUKA KOMAaHIbI B
o0t pe3ysbTaT o pa3padOTaHHbIM KPUTEPHUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHMBATh WAEU C TMO3UIMHA HOBU3HBI,
OPUTHMHAIBLHOCTH, TPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3JIMYHBIX
CUTYaIUsX, IPOSBISATH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHNe YHHBEPCAJbHBIMH PEeryJIATHBHBIMHY 1€ CTBUSIMU

1) camoopraHnu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMUS [UIS BBIABICHUS NOpoOJeM U HX
peleHns B )KU3HCHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OMOJOTMYECKMX 3HAHUW IIeJIeBble M CMBICIOBBIE
YCTAHOBKHM B CBOMX JEMCTBUSIX U IMOCTYIKaX MO OTHOILICHUIO K YKUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3[I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh [MO3HABATENIBHYIO NIESITENBHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 3a/1auu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaLUIX;

CaMOCTOSATEJIbHO ~ COCTABJISITh IUIAH  pEIIeHHs MpoOJeMbl C  y4E€TOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacIIMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANnOYTeHHH;

JienaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PELICHHUE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW IPYIUIIUU B
pa3HbIX 00JIaCTAX 3HAHWM, TOCTOSHHO IMOBBINIATH CBOW 00pa30BATENBHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh ~ HABBIKAMH  TIO3HABATENBHOM  pedieKkcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JCUCTBUA W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YyJIbTATOB U
OCHOBaHWM, WCTOJB30BaTh MPUEMBI PeIICKCUU IJIsT OIEHKH CUTYaIllH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBATh PHUCKHM W CBOECBPEMEHHO INPHHUMATh PEUIEHUA 110 HUX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI W apryMEHTBl JPYTHX IIPU aHaJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOs U APyrux:

MPUHUMATh ce0sl, MIOHMMAas CBOU HEJJOCTATKHU U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX MpPH AaHAIU3€ PE3YJIbTAaTOB
NEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MIPABO APYTUX HA OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UILIMK JPYTOro 4eI0BeKa.

NPEJMETHBIE PE3YJIBTATBI

[Ipeamernbie pe3ynbTarhl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue ais yueOHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEHCTBUI TTO OCBOCHUIO, MHTEPIPETAIIMU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATCIBHOCTH MO MOJYYEHHWIO HOBOT'O 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YUEOHBIX CHUTyallUMsAX, a TakKKe B peallbHBIX
KU3HCHHBIX CHUTYyallMsAX, CBSA3aHHBIX ¢ Owojorueil. B mporpamme mnpenameTHbIC
pe3yIabTaThl IPEACTABICHBI IO TOJIaM O0yYCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHMU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HAyK, B (OPMUPOBAHMM COBPEMEHHON E€CTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUNCKUX U
3apyOeXHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (YHKIIHMOHAIHHOM
IPAMOTHOCTH Y€JIOBEKA JJIsI PEIICHHS KU3HEHHBIX 3a/1ad4;

YMEHHUE paCKpBhIBaTh COJEpPKAaHUE OUOJOTHYECKUX TEPMHUHOB M TOHSATHM:
KU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB M MpeBpalleHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIALus), YPOBHEBAsT OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOYKIIUS), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHUE U3laraTh OWOJOTMYECKHEe Teopun (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas J0rMa MOJIEKYJIsapHOW Owuosioruu), 3akonbl (I
Menpnens, T. Moprana, H. 1. BaBuiioBa) u y4uenust (0 1ieHTpax MHOTOOOpazus u
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. V. BaBunosa), onpenensite rpaHuIlbl
UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHUE BIAJETh METOJAMHU HAYYHOI'O MO3HAHUSI B OMOJOTUH: HAOIIOICHUE U
OMHMCAHUE KUBBIX CUCTEM, IMPOLECCOB U SBJICHUH, OpraHu3alus U TMPOBEJCHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXAY MCCIENYEMbIMU BEIUYMHAMU, OOBSICHEHHE MOJYYEHHBIX



pEe3yJAbTAaTOB, WCIMOJIL30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BBIBOJBI HA OCHOBAHUU TIOJIYUYEHHBIX PE3YJIbTaTOB,;

YMEHHUE BBIJCIATh CYIECTBEHHBIC MPU3HAKK BUPYCOB, KJIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIECTB W IMPEBPAILCHUS] SHEPrUU B KJETKe, (OTOCUHTE3A,
IJJACTUYECKOTO M HHEPreTHYECKOro OOMEHa, XEMOCHHTEe3a, MHTO3a, Meilo3a,
OIUIOJJOTBOPEHUS, PAa3MHOXKEHHUS, HWHIUBUAYAJIbHOTO Pa3BUTUA  OpraHu3Ma
(oHTOTEHE3);

yMEHUE TPUMEHATHh MOJIYYE€HHbIE 3HAHUS JJIi OOBSICHEHHUS OUOJIOTUYECKHUX
MPOIIECCOB M SIBJICHUM, JIJISi MPUHSATHSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C IeJbl0 obOecredeHusi O€30MacHOCTH CBOETO 3J0POBbSI U 3J0POBBS
OKPY’KAIOIIUX JIIOJIeH, COOJIIOICHUSI HOPM T'PaMOTHOTO MOBEACHUS B OKPYXKaIOIIeH
OPUPOJTHON Cpejle, TMOHUMaHWE HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHKEHUN
COBPEMEHHOMN Oouosioruu u OMOTEXHOJOTUM Il PAIlMOHAIBHOTO
IPUPOIOTIONIH30BAHHS;

YyMEHHUE pellaTh »dJEMCHTApHbIE T'E€HETHYECKHWEe 3a7ayd Ha MOHO- H
JTUTUOPHUIHOE CKpEIIMBaHWEe, CIICTUVICHHOE HACIICIOBAHUE, COCTABIISTH CXEMBI
MOHOTHOPHHOTO CKpEUIMBAHUS JJIA MPEACKa3aHUs HACICIOBAHUS TMPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINONHATH JTA0OPATOPHBIE M MpaKTUYECKHe padoThl, COOJIIONATH
mpaBuia mpu padbore ¢ ydeOHBIM U JTa00paTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIEHUBATh U HMHTEPIPETHUPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKJIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUSA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCOBOW MH(pOpPMAINU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJOTHUH,
MeIUIMHE, OUOTEXHOIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHBIE MHCbMEHHBIE UM YCTHBIE COOOIICHUS,
00001ast OMOJIOTMYECKYI0 MHPOPMAIIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCITIOJIb30BaTh MOHITHIHBIN amnmapaT OUOJIOTHH.

[IpenmeTHbIe pe3ylnbTaThl OCBOCHUSA ydueOHOTO Tpenmera «buonorus» 6 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJU OMOJOTHU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAyK, B (OPMUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAyYHOW KApTHHBI MHpa W HAYYHOTO MHPOBO33PCHHs, O BKJIaJIeé POCCHUHCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OuWomornu, (YHKIIMOHAIHHOM
IPaMOTHOCTH YE€JIOBEKa ISl pEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpBIBaTh COACp)KaHWE OMOIOTHYECKUX TEPMHUHOB W TOHSITHI:
BHJI, TIOMYJISLMS, TeHOPOH/, SBOJIIOIHUS, JBMKYIIHE CHIBI ((haKTOPhI) IBOJIOIHUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BU1000pa30BaHME, HKOJIOTUUECKUE PaKTOPHI,



DKOCUCTEMA, TPOAYIEHTH, KOHCYMEHTBI, pEIyICHTH, IIEMU  TMHTAHWUS,
AKOJIOTUYECKasl MUpaMuaa, OuoreoneHos, ouocdepa;

yMEHUE W3JIaraTh OWOJOTHYECKHE TEOpuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpPHUS OBONIOIWHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrea K. M. Bbapa, yepenoBaHusi TJIaBHBIX HANpaBiICHUN U
nyteit spomoruu A. H. CeseprioBa, yuenusi o 6uochepe B. . Bepnanckoro),
OTIPECIISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BIIAJICTh METOAAaMHU HAyYHOTO MTO3HAHUS B OMOJIOTHU: HAOTIOEHUE H
ONMCAHKME JKUBBIX CHCTEM, IPOIIECCOB W SIBJICHWH, OpraHW3allds W IPOBEICHUC
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJIBHDKCHHE  THUIIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXy HCCICIYEMbIMH BEIMYUHAMH, OOBSICHCHUE IOJyYCHHBIX
pE3yNbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSITHH, TCOPUHW W 3aKOHOB, YMCHHC
JIeNaTh BBIBOABI HA OCHOBAHHUH TOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATh CYIICCTBCHHBIC IPU3HAKU CTPOCHUS OHOJIOTHYSCKHUX
O00OBEKTOB: BHJIOB, TMOIYJSIHMK, MPOIYIEHTOB, KOHCYMEHTOB, pEIYyICHTOB,
OMOTeoIIeHO30B W JKOCHCTEM, OCOOEHHOCTH TIPOIIECCOB: HACJIEICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCIOCOOJEHHOCTH
OpraHU3MOB, JICHCTBHS DSKOJOTHYECKUX (PAKTOPOB HA OPTraHM3MBI, IEpPeHOCA
BEIIECTB M TOTOKAa HSHEPTUM B SKOCHUCTEMAaX, AHTPOMOTEHHBIX HM3MEHEHUU B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB U OMOTreOXMMHYECKUX
ITUKIJIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJTYYEHHBbIE 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUH, NIl MPUHATHUS NMPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJIbl0 oOecreyeHus 0e30MacHOCTH CBOETO 370POBbSI M 3J0POBBSA
OKPYXAIOIUX JI0CH, COOMI0IEHNsI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpele, MOHMMAaHUE HEOOXOAUMOCTH MCIOJIb30BaHUS JIOCTHUKEHUMN
COBPEMEHHOW OMOJIOTUH IS pallMOHAIBHOTO MPUPOIOTIONE30BAHUS;

yMEHHUE peniaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3aJa4H, COCTABISITH CXEMBI
MEPEHOCa BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MUTAHUS );

YMEHHUE BBIMIONHIATH JTAOOPATOPHBIE M MPaKTUYECKHe paboThl, COOJIIONATH
mpaBmiIa mpu padboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHUYECKH OIEHWBATh W HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TIICEBJIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOW MH(pOPMAIINH, HAYYHO-TIOMYJISPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJ00aTbHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass Ononornyeckyro UHGOPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh MOHSATUWHBINA anmnapat OUOIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/n P Konrpoasubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
bubmmoreka [IOK
! brosorus kak Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ cCTEMBI M X OpTraHu3aIus 1 bubmorexa HOK
p 1 https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
X i 1
3 MMHYECKHI COCTaB M CTPOCHUE KIICTKH 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 K 6
HSHEACHTEILHOCTS TR https://m.edso0.ru/7f41c292
PazmHOXeHuE M MHAUBUIYJIbHOE Pa3BUTHE bubnuorexa [JOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTE U N3MEHYUBOCTE 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41¢292
7 Cenexkuus opranuzMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bubnuoreka [JOK
8 Pesepatioe npems 1 https://m.edso0.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 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

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/mm KonrtpoJsbubie | IIpakrnyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! IBOMOUHOHHAS GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 Opranu3Mel ¥ OKpYIKaromias cpeia S 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo0111ecTBa ¥ DKOJIOTUYECKHIE CUCTEMBI 9 httns://m.edsoo.ru/7fA1cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4YeHHusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.eds00.ru/863e632a
Meto1bl TO3HAHUA )KUBOM TPUPOIBI.
[IpakTnueckas padota Ne 1
2 «Hcnonp30BaHUEe PA3TUIHBIX 1 0.5 bummorexa [OK
P ' https://m.edsoo.ru/863e6122
METOJIOB IIPU U3YUEHUHU
OMOIOrMYEeCKUX 0OBEKTOBY
3 buonoruueckue cucTemMbl, NPOLECCHI 1 bubnuorexa [JOK
U UX U3y4YCHHUE https://m.eds00.ru/863e6564
4 XuMu4ecKkui cocTaB KieTku. Boga u 1 bubnuorexka [JOK
MUHEpaIbHBIE COJIU https://m.eds00.ru/863e674e
bubmuoreka [JOK
5 b .C 0 1
CATKH. LOCTER H CTIPOCIHHE DEIKOB https://m.edso00.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTAJINTUYECKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMuUIas3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
7 v I 1
HICBOBL SHHHILbE https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hyxentosbie knenotel. AT® https://m.edso00.ru/863e6d5¢c
9 Hcropus n meTonp! u3ydeHus bubnuorexa [JOK
kietku. Knerounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak 1enocTHast >KuBas
crucrema
CtpoeHue 3yKapuOTHUYECKON KIETKHU.
JlabopatopHas pabota Ne 2
«3y4yenue cTpoeHus KIeTOK bubnuoreka [JOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxkTepuil o]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIICAaHUEY
bu6mmoreka [JOK
12 OOMEH BeIECTS HIH METAGOMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 Potocures. Xemocuires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 DHepreTeckHit oOmeH https://m.edso00.ru/863e7aae
’Ku3HeHHBIN IMKI KIeTKU. [{enenue
KieTku. Muto3. JlabopaTopHas BuGmmorexa LOK
15 pabota Ne 3 «HabmroneHne MuTo3a B 0.5 htts://m.edsoo.ru/863e7dca
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIpenapaTax»»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6nmoreka [JOK
17 Tpascasius — Guocnnes benka https://m.edso0.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — bubnuorexa [IOK



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

BUPYCHI

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

bu6mmoreka [IOK

19 @opMBI pa3sMHOKEHHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnuorexa [JOK
2 M
0 eHos https://m.edso00.ru/863e7f4a
OO6pazoBanue U pa3BUTHE TTOJIOBBIX
kjeTok. Omno10TBOpEHHE.
21 Jlabopatopnas pabora Ne 4 05 bubnuorexa [JOK
«H3yueHne CTpOEHHS TTOJIOBBIX ' https://m.eds00.ru/863e81h6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
99 NuauBuayanpsHOE pa3BUTHE bubnuorexa [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U U3MEHYHUBOCTH https://m.edsoo0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 IpU3HAKOB. MOHOIrHOpUIHOE bubmorexa LOK
P ] P https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UTUOpPUIHOE CKpEelMBaHuE. 3aKOH
A U betl bubmuoreka [JOK
25 HE3aBHCHUMOI'0 HACJICOBAHUS
https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHHE
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnunoreka [JOK
MOHOTMOPUIHOTO U JJUTUOPUIHOTO ' https://m.eds00.ru/863e8c60
CKpEIIMBaHUS Y APO30(HITBI HA
TOTOBBIX MHKpPOIpenapaTax»»
27 I'eneTuka mona. HacinegoBanue bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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

IIPHU3HAKOB, CHUCIUICHHBIX C IIOJIOM

https://m.edso00.ru/863e8c60

N3menuusBocts. HenaciencrBennas
M3MEHYUBOCTh. JlaboparopHas

pabota Ne 6. zyuenue bubmmoreka [JOK
28 . 1 0.5
MO (DHUKAITMOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BApUALIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOI»
HacnencrBeHHass "BMEHYMBOCTb.
29 JlabopaTtopHas padota No 7. 1 05 bubnuorexa [JOK
«AHanmu3 MyTalui y 1po30huisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MHKpOIIpEnapaTax»
bu6morekxa [IOK
30 Peneriica Heropexa . https://m.eds00.ru/863e8d78
PeseprubIit ypok. O600611eHHE 110
31 teMme «HaciecTBEHHOCTE 1 1
M3MEHUYMBOCTH OPTraHU3MOBY
bu6mmoreka [JOK
32 CeneRLILA KaK HAyKa H IpoLiece L https://m.eds00.ru/863e9214
33 MeToapl U JOCTHXKEHHUS CETICKIINU 1 bubnuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexnonorus kak orpacip 1 bubnunoreka [JOK
MIPOU3BOACTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4YeHUsi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIONHS U METOIBI €€ N3YUeHUs 1 bubmmorexa [TOK
https://m.edso00.ru/863ea20e
9 Hcropus pasBuTHs NpeacTaBICHUN 1 bubnnorexa [JOK
00 3BOJTIOLIUU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MiticpooBomiowts L https://m.edso00.ru/863e9cle
[omynsus kak >eMeHTapHas
€IMHULIAa BUJA U SBOJIIOLIHH.
4 Hi60p2TOpHiﬂ pabora J]\?g 1 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BUIOB 10
MOP(OIOrHIeCKOMY KPUTEPUIO»
5 JIBmKyIye criibl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(hakTOphI) IBOIIOLIUU https://m.eds00.ru/863e9da4
. bubmuoreka [JOK
6 EcrectBenHBIN OTOOP ¥ €10 GOPMBI 1 httos://m.edsoo.ru/863e9edo
PesynbTatsl 3BOIIOIUY:
MPUCTIOCOOJICHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlaboparopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCIIOCOOIEHHOCTH OPraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepay
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIFOIINHN

https://m.edsoo0.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

HeobpatumocTs 3BOTIONNN

Ucropus xxu3Hu Ha 3emiie 1 METObI

10 .
e€ u3ydeHus

11 ['mnoTe3bl MPOUCXOXKACHUS KUZHH bubnuorexa [JOK
Ha 3emuie https://m.edso00.ru/863ea5a6

12 PazButue xu3HM Ha 3eMIie O ApaM U bubnuorexa [JOK
IepuoiaM https://m.edso00.ru/863ea6be
OcCHOBHBIE ATarbl YBOIOIUN
PaCTHTEIHLHOTO U )KUBOTHOTO MHpA.

13 [IpakTnueckas padota Ne 1 05 bubnnorexa [JOK
«/3y4eHne HCKOMTaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pPacTeHHI U KUBOTHBIX B
KOJUTEKIIHSIX»

14 CoBpemeHHas cuctema bubnuorexa [JOK
OpraHU4YeCcKOro Mupa https://m.edso00.ru/863ea48e

bu6mmoreka [JOK

15 DBOJIIONHS YeTI0OBEKa (aHTPOIIOTeHE3) https://m.edsoo.ru/863eac2c

16 JBwxymiue criibl ((hakTopsl) bubnuoreka [JOK
aHTpOIIOreHe3a https://m.edso00.ru/863ead44

17 OcHOBHBIE CTa/IUU IBOJIOLUU
YeloBeKa

18 Yenoseueckue pacel U IPUPOIHBIE bubnunoreka [JOK
ajanTaliy 4eJIOBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O60011eHNE TT0

19 TeMe « BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»

20 DKoJ0rus Kak HayKa

21 Cpenbl OOUTaHHS U YKOIOTUYECKUE bu6nmoreka [JOK



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

(baxTopsl

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

AbuoTtnueckue (haKTopHlI.
JlaboparopHast pabora Ne 3.
«Mopdosoruueckre 0COOCHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmorexa [OK
https://m.edso00.ru/863eb10e
oburtanus». JlaboparopHas pabota
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYyCa»
bubmmoreka [IOK
23 buornieckue Gakropet https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XaAPAKTEPUCTUKHI
nonynsauu. [Ipaktuueckas padora
24 Ne 2 «IToacuér mmoTHOCTHA 0.5
MOMYJISIUI pa3HbIX BUAOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoOB — bubnuorexa [JOK
OuoIIeHO03 https://m.edsoo.ru/863eb46a
26 OKOJIOTHYECKHUE CHCTEMBbI bubmuorexka [JOK
(KOCHCTEMBI) https://m.edso0o.ru/863eb46a
OcHOBHBIE MIOKA3aTENU IKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUIBI. bubmorexa LOK
= https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 [IpupoiHbIE 3KOCHCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinodanbHas bubnuoreka [IOK
3KOocucTEMa 3eMIIH https://m.eds00.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

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



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

32 UYenoseuecTBo B Ouocdepe 3emaun 1
33 CocymiecTBoOBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Co00111ecTBa M SKOJIOTUYECKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB IT10 34 55

[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Iloxa

pen. [laceunuka B.B., Axunonepnoe odmectBo «M3narensctBo «lIpocBemnieHue

METO/IUYECKHUE MATEPHUAJIBI AJI51 YUUTEJISA

ITaceunuk, B. B.

buonorus : O6mias 6uonorus. 10—11 knaccsr :

Meroaudeckoe nmocoodue k yueonuky A. A. Kamenckoro, E. A. KpukcyHosa, B.
B. INaceununka «buomgorus. Oo1asg ouosorus. 10—11 kimaccel. ba3oBeii

YPOBEHb»

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

http://www.edu.ru/

https://lesson.edu.ru/

https://fipi.ru/

https://resh.edu.ru/


http://www.edu.ru/




