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HOACHUTEJIBHAS 3AIINCKA

IIpu paszpaboTke mnporpaMMbl IO OHOJIOTHU TEOPETHUYECKYIO OCHOBY IS
OTpeNeNieHus] TOJAXO0JI0B K (OPMUPOBAHUIO COJAEpPKaHUsI Y4EeOHOTO TpeameTa
«buonorus»  cocraBuwin:  KoHUenTyaiapHele — nomoxeHus ~ProC  COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIeH, Co/epKaHusl, Pe3yIbTaTOB O0yUYeHUsI U TpeOOBaHUHN K
YPOBHIO TOJTOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 OOIMMX MENsIX W IPUHIUIIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpPeIHEro o0Iero oopa3oBaHus
B Poccuiickoit denepannu, a Takke MOJ0KEHUS O crieruduke OHOIoTUH, €€ 3HAUCHUU
B TIO3HAHUM JKUBOM MPUPOABI U OOECIECYCHUU CYIIECTBOBAHMS UEJIOBEUECKOTO
obmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSAM, OIpPECICHbl OCHOBHBIE (YHKIIMU
IpOrpaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosoruu JaéT MPEACTABICHHE O IeisiX, o0 oOlel cTpareruu
o0y4eHUs, BOCIIUTAHUS M Pa3BUTUS OOYUYAIOIIMXCS CPEICTBAMHU Y4eOHOTO TpeameTa
«buonorusy, omnpenenser 00s3aTENbLHOE MPEAMETHOE COJIEpIKAHUE, €r0 CTPYKTYpY,
pacnpenenieHue MO pas3jeiaM M TeMaM, PEKOMEHIYEMYIO0 IOCJIeI0BaTEIbHOCTh
U3y4YeHUs y4eOHOro marepuana ¢ y4ETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€l, JIOTMKM  O0Opa3oBaTeBbHOTO  Tpoliecca, BO3PACTHBIX  OCOOCHHOCTEH
00yJaromuxcs.

B nporpamme mno 6uosioruM Takke YYUTHIBAIOTCA TPEOOBAHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHBIM M  TPEAMETHBIM  pe3yjbTaTaM oO0yueHus B
(GbOopMHUpPOBAaHUM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHON AESTEIbHOCTH/YUEOHBIX
JeHCTBUIM 00YyYarOIINXCS 10 OCBOCHUIO COJIEP KaHMs OMOJIOTHYECKOTO 00pa30BaHMUs.

B nporpamme mo Ouomoruu (10—11 xmaccel, 0a30BBI YpOBEHB) peaM30BaH
OPUHIIMIT TIPEEeMCTBEHHOCTH B MW3Yy4YeHHHM Ouoioruu, Onaromapss uyemMy B Hei
IpPOCMAaTPUBAETCS ~ HAMPABICHHOCTh HAa  Pa3BUTHE  3HAHUW, CBA3AHHBIX C
(dbopMHUpPOBaHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHSI, IIEHHOCTHBIX OpPHEHTAIUN
JUYHOCTH, YKOJOTHYECKOTO MBIILICHUS, MPEJACTABICHUI O 3JI0pOBOM 00pa3e >KU3HHU U
OEepeKHBIM OTHOIIECHUEM K OKpyKaromied mnpupogHoit cpene. llostomy Hapsiay ¢
M3YYEHHUEM OOLIEOMOIIOTHYECKUX TEOPUH, a TAKKE 3HAHUI O CTPOCHUU KUBBIX CHCTEM
Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX INPOTEKAIOIIUX B HUX MPOLECCOB B MPOrpaMme
mo OWONOTMW YACICHO BHHUMAaHHE UCIIOJIB30BAHUIO TOJYYEHHBIX 3HAHUUA B
MMOBCEIHEBHOM >KU3HU JIJIsl PEUICHUs MPUKIaAHBIX 33/1a4, B TOM YHUCJE: TPOPUIAKTHUKU
HACJIEJICTBEHHBIX 3a00JIEBaHUI YEIOBEKa, MEIUKO-TEHETUUYECKOTO KOHCYJIbTUPOBAHUS,
000CHOBaHMS IKOJIOTHUUECKH IETIECO00PA3HOTO MOBEICHUS B OKPYXKAIOMIEH MPUPOTHON
cpene, aHanu3a BIMSHUS XO3AMCTBEHHOW JEATEIIBHOCTHM 4YEJIOBEKA HA COCTOSHUE
MPUPOAHBIX M MCKYCCTBEHHBIX SKOCUCTEM. YCHICHHWE BHUMAHMUS K MPUKIATHOU
HaIpaBJIEHHOCTH Y4eOHOro mnpeamera «buonorus» MPOAUKTOBAHO HEOOXOIUMOCTHIO
oOecrieueHusl YCJIOBUHM Il pENICHUS OJHOW W3 aKTyalbHBIX 3a7a4 IIKOJBHOTO
OMOJIOTMYECKOTO  00pa3oBaHMs, KOTOpass  mpeanoJsiaraer  (GopMupoBaHue y
oOyyJarolmuxcs  CIOCOOHOCTH  aJalTUPOBATBCS K HU3MEHEHHUSIM  JMHAMUYHO
Pa3BHUBAKOIIETOCS COBPEMEHHOTO MHUPA.



buonoruss Ha ypoBHE cpeAaHero oOuero oOpa3oBaHUs 3aHUMAET BaKHOE MECTO.
Ona oOecneunBaeT (opMuUpoBaHHE Yy OOydYaloUXCAd NPEACTABICHUNM O HaydyHOU
KapTUHE MHPA, paciiupsieT U 0000IIaeT 3HaHUS O KUBOU MpUpoje, €€ OTIIMUUTEIIbHBIX
MPU3HAKaX — YPOBHEBOUW OpraHW3ally W DBOJIIOIWHU, CO3MAET YCIOBUS JJISl: MMO3HAHUS
3aKOHOB KHUBOUW MPUPOIBI, (GOpMUPOBaHUS (YHKIIMOHAIBHOM T'PAaMOTHOCTH, HAaBBIKOB
310pOBOTO M 0€30macHOro o0pasza >KU3HH, IKOJIOTHYECKOr0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIIEHHUSI K dKUBOU MPUPOJIC U YETIOBEKY.

Bonbioe 3HaueHune OHOJOTHS UMEET TaKXKEe JJIsi PEIICHUS BOCHHUTATENIHHBIX U
pa3BHUBAIOLIMX 3aJad CpPeIHEero oOIero o0pa3zoBaHUs, COLUANIM3ALUU O00YYaIOIUXCS.
N3yuenne Ouonorun oOecrneunBaeT yCaoBUS i (OPMUPOBAHUS MHTEIUICKTYaTbHBIX,
KOMMYHUKAIIHOHHBIX ¥ HWH(MOPMAIMOHHBIX HABBIKOB, JCTETHYCCKON KYJIBTYpHI,
CIOCOOCTBYET WHTErpaliuy OMOJIOTHYECKUX 3HAHWM C TPEACTaBICHUSIMU U3 JPYTUX
y4eOHBIX TMPEIMETOB, B YAaCTHOCTH, (u3uku, XumMuu U reorpaduu. Has3BaHHbIC
MOJIOKEHUS O TPEeAHA3HAYCHUHU y4eOHOro mnpeaMera «buoJIOTHsS» COCTAaBHWIM OCHOBY
JUISL  OTIpEJICICHUsT TIOJAXOJOB K OTOOPY U CTPYKTYPUPOBAHUIO €r0 COJEpIKaHUs,
PEJACTaBICHHOTO B MPOrpamMMe 1Mo OUOJIOTHH.

Otbop conepxkanus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3UIUH KyJIbTYPOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUH C KOTOPBIM
oOydaromuecs: JODKHBI OCBOWTH 3HAHUS W YMEHUS, 3HaYuMMble 1Jisi (OPMHUPOBAHUSA
o0IIel KyJIbTYphl, ONPEENSIONINe aJIeKBATHOE MOBEICHUE YEJIOBEKAa B OKPYXKaloIIeH
OPUPOJHON cpelie, BOCTPEOOBAHHbIE B TOBCEIHEBHOM JKM3HM W MPAKTUYECKON
nestenbHOoCcTH. Oco0oe MecTo B 93TOM cHucTeMe 3HaHUM 3aHUMAIOT AJIEMEHTHI
collepKaHMs, KOTOpbIE CIyKaT OCHOBOM nJisi (OpPMHUPOBAaHUSA TPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHpPa M IIEHHOCTHBIX OPHUEHTAIUSIX
JUYIHOCTH, CIIOCOOCTBYIOIIUX TYMaHHU3aIMH OMOJIOTHIECKOT0 00pa30BaHMUS.

CtpykTypupOoBaHHUE COJIepKaHMs yueOHOro MaTepraia B MporpaMMe 1mo OMoJoruu
OCYIIECTBICHO C YY€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUW OO0 OTIMYUTEIBHBIX
OCOOCHHOCTAX KUBOW NPHUPOJLI, O €€ YPOBHEBOW OpraHM3allii W HBOJIONMH. B
COOTBETCTBUHM C O3TUM B CTPYKType yueOHoro mnpeamera «buomorus» BblIE€IEHbBI
cleAylolne coaepkaTenbHble JTuHUM: «buonoruss kak Hayka. MeToabl Hay4HOTO
no3HaHusy, «Kinetka kak Owomoruyeckas cuctemay, «Opranusm Kak OHOJIOTHYECKas
cuctemay, «CucrtemMa W MHOTOOOpaswe OPraHUYeCKOTO MHUpPa», «IBOIIOIUS KUBON
MPUPOJIBI», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

Henp wu3ydyenuss yueOHoro mnpeamera «buonmorusi» Ha 0a30BOM YpOBHE —
OBJIaJIeHNEe OOYYarOIIMMUCS 3HAHUSIMHU O CTPYKTYpHO-(YHKIIMOHATBLHOW OpraHU3aIiuu
KUBBIX CCTEM Pa3HOTO paHTa U MPUOOpETEeHNEe YMEHUN MCTOIB30BaTh OTH 3HAHUS IS
TPaMOTHBIX JEHCTBUN B OTHOIIEHUU 00BEKTOB )KHBOUW MPUPOJIBI U PEIICHHS PA3THIHBIX
YKU3HEHHBIX MPOOJIEM.

JlocTimkeHue uenu u3ydeHus ydeOHoro mnpenmera «buonorusi» Ha 0a30BoM
ypOBHE 00€CIeUrBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOEHUE O0YYAIOUIUMHUCS CUCTEMBbI 3HAHUU O OMOJIOTMUYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, IMpaBUJiaX, CIYy>KallluX OCHOBOM JJIsi



dbopMHUpOBaHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOAax
HAyYHOTO TIO3HAHWs, CTPOCHUH, MHOTOOOpa3sMM W OCOOCHHOCTSAX JKHUBBIX CHCTEM
pa3HOTO ypOBHS OpraHU3AIWMH, BBIJAIONIUXCS  OTKPBITHIX W COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dopMupoBaHHE Yy OOYYaIOIMIUXCS IMO3HABATEIBHBIX, WHTC/UICKTYabHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH B MPOIIECCe aHATU3a TAHHBIX O MYTSAX Pa3BUTHS B OUOJIOTHH
HAyYHBIX B3IJISI0B, W W TMOAXOJOB K HM3YyYCHUIO KMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allnu;

CTaHOBJICHHE Y 00Yy4aIONMUXCs 00IIeH KyIbTypbl, (QYHKIIMOHATLHOW TPaMOTHOCTH,
pa3BUTHE YMCHHH OOBSCHATh M OIICGHUBATh SIBJICHUS OKPYKAIOIIETO MHpa KUBOH
IPHUPOJIBI HA OCHOBAaHWH 3HAHUH M OIBITA, MTOTYYECHHBIX TPU H3YYCHUH OHUOJIOTHH;

dopMupoBaHUE y  OOydYarOmUXCSA YMEHUH  WUIIOCTPUPOBATh  3HAYCHUE
OMOJIOTUYCCKUX 3HAaHWUH B MPAKTHUYCCKOW JCATCIBHOCTH YEJOBEKA, Pa3BUTHU
COBPEMECHHBIX MEJIMIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUEC YOCKIEHHOCTH B BO3MOXXHOCTH TIO3HAHHUS YEJIOBCKOM JKUBOU
NPHUPOJIBI, HEOOXOJAMMOCTH OEpEeKHOT0 OTHONICHUS K HEW, COOJIFOJICHHS STHYCCKUX
HOPM IIPH TIPOBEJICHUN OMOJOTUYECKUX UCCIICI0BAHHMIA,

OCO3HAHHWE IICHHOCTH OWOJOTWYCCKUX 3HAHMHK JII TIOBBIIICHUS  yPOBHS
AKOJIOTUYECKOUN KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHHEe NPUOOPETEHHBIX 3HAHUW U YMEHUU B TOBCEIHEBHOW >KWU3HU s
OLICHKU TIOCJICJICTBUN CBOEH JESATEIBHOCTH IO OTHOIIEHUIO K OKpYXaloulel cpene,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00sIeBaHU.

B cucreme cpemnero o6miero obpazoanus «buonorusy», nsydyaemas Ha 0a30BOM
ypOBHE, ABISETCS OOS3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOJSAIIUM B COCTaB
npeaMeTHO# obnactu «EcTecTBeHHO-HAy9YHBIC MPEIMETHD».

Jlns m3ydenus Ouosnorud Ha 0a30BOM ypOBHE CpeIHEro oOmiero oOpa3oBaHUs
otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kimacce — 34 yaca (1
4yac B HEJEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonoruss xak Hayka. CBsA3b OMOJIOTMM C OOIIECTBEHHBIMU, TEXHUYECKUMH H
IPYTMMH €CTECTBEHHBIMU HayKaMH, (pusiocopuel, STUKOM, 3CTETUKON U nmpaBoM. Poub
Oouosoruu B (OPMUPOBAHUU COBPEMEHHOM HayyHOW KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KUBOW MPUPOABLI (HAOMIOJAEHUE, SKCIEPUMEHT, OIHMCAaHUE,
U3MepeHue, Kiaccuukaius, MoJeIupoOBaHUe, CTaTUCTUYECKass 00pa00OTKa TaHHBIX).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon u ®@. Kpuk.

Tabnuipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble 1 MPaKTHYECKHE PA0OTHI:

[Tpaktuueckas pabora Ne 1. «Mcnonb30BaHMe pa3IuYHBIX METOJIOB IIPU U3yUYEHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI H UX OPraHU3AIUSA.

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaoiicTBa OMOcHCTEM M WX pa3HooOpaszue. YPOBHU OpraHM3alid OUOCUCTEM:
MOJICKYJISIPHBIN, KIIETOYHBINA, TKAHEBbIA, OPraHU3MEHHBIM, IMOMYJISIUOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEHOTHYECKUM ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabnuuer u cxembl: «OCHOBHBIE NPU3HAKH KU3HW», «YPOBHHU OpraHU3ALNH
KUBOU MPUPOIBI».

O6opynoBanue: Monenb Mojekyisl JJTHK.

Tema 3. XumMmnuyecKkuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUA COCTaB KIETKA. XHUMHYECKHUE DJIEMEHThI: MaKpOAJIEMEHTHI,
MHKpPO3JIeMEHTHl. Bo/la 1 MUHEpaJIbHbIE BEIIECTBA.

@OyHKUIMM BOAbl W MHUHEpaldbHBIX BewmectB B  kieTke. llomaepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHumble W 3aMEHUMbIE AMUHOKHUCIOTHI. AMHWHOKHCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OETKOBOW MOJIEKYJbI (IIE€pBUYHASI, BTOPUYHAS, TPETUYHASI U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHKmm OEIKOB.

depmeHTHl — Omonormdyeckue Karanm3aTopbl. CTpoeHue ¢epMeHTa: aKTUBHBINA
1eHTp, cyocrparnas crnenuduanocts. Kodpepmentsl. Butamunbl. Otnuyust hepMeHTOB
OT HEOPTraHUYECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MOoHOcaxapubl (TJIIOKO3a, pudoO3a U J1€30KCUpU003a), IHucaxapuibl
(caxapo3a, JaKkTo3a) M  Hoducaxapuibl  (Kpaxmall, TJIMKOT€H, LEeJUII0JI03a).
buonornueckre pyHKIUH YIII€BOIOB.



Jlununel:  Tpurnuuepuasl,  Qocoaunuasl,  crepouAbl.  ['mapoduibHO-
ruapodoOHble cBoiicTBa. buonornueckue ¢yHkuuu aunuaos. CpaBHEHHE YIJIEBOJIOB,
OCJIKOB U JTUMU0B KaK UCTOYHUKOB YHEPTUH.

Hyxnennossie kucnotel: [JHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEUHOBBIX
kucnoT. Ctpoenue u ¢pyukuuu JJHK. Crpoenne u ¢pynkuuu PHK. Bugst PHK. AT®:
CTpoeHUuE U QyHKIHUH.

Hurtonorust — Hayka o kiuerke. Kinerounas Teopuss — mpumep B3auMOACHCTBUS
ujed u HaKkToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Krnerka kak menoctHas kuBasi cuctema. OOuiue NpU3HAKK KJIETOK: 3aMKHYTas
HapyxHasi memOpana, mosekyasl JIHK kak renernueckuil ammapar, cucreMa CHUHTE3a
Oeika.

Tunsl KJIETOK: dyKapuOTHYecKass U npokapuotruyeckas. OCOOEHHOCTH CTPOEHUs
npokapuoTudeckoit kiuetku. Kierounas crenka Oakrepuii. CTpoeHue 3yKapuoTHYECKON
kjeTk. OCHOBHBIE OTJIMYMS PACTUTEIIHLHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, HX
¢ynkuuu. Ilnasmarudeckass memOpana, e€ cBoicTtBa M (pyHkumuu. {uToruiasma u eé
opraHousibl. OpgHomemOpanHbie opranouabl kietku: OJIIC, ammapar [onbmxu,
mu30coMbl.  [loyaBTOHOMHBIE OpPraHoWIbl  KJIETKH: MHUTOXOHIPHUM, TUIACTHUBI.
[Ipoucxoxknenne MUTOXOHApUA W Tactuld. Buasl tmactun. HememOpanHbie
OpraHoOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBINA IEHTP, LEHTPUOIU, PECHUYKU, KI'YTHUKH.
OYHKIUHA OPTaHOUAOB KJIETKH. BKiroueHus.

SAnpo — perynstopHblii neHTp kieTku. CTpoeHue siapa: saepHas 000J0uKa,
KapuoIuia3mMa, XpOMaTHH, JIPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIIETKE.

JdeMoHCcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Inelinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

Junarpammel: «PacnpenesieHue XUMHYECKHX 3JIEMEHTOB B HEXKHUBOU IIPUPOJIEN,
«PacmpenienieHue XUuMHUYECKHUX 3JIEMEHTOB B JKMBOU MIPUPOIEH.

Tabmuuet u  cxembl: «llepuogmyeckas TaOnuIa XAMHYECKHX DJIEMEHTOBY,
«CTpoeHne MOJEKYIbl BOAbI», «buocuHTe3 Oenka», «CTpoeHHWE MOJICKYJBI OeKay,
«Ctpoenue depmenta», «HyknemnoBbie kuciaotel. JIHK», «Crtpoenne Mosekyibl
AT®», «CtpoeHue -HyKapuOTUUYECKOW KIeTKn», «CTpoeHue 3KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpoeHHuEe MPOKAPUOTHUECKON  KIETKWY,
«CTtpoeHnue siapa KICTKU», «YTIAEBOAbY, «JIMmuIb».

O6opynoBaHue: CBETOBOM MHKPOCKOM, OOOpyJdOBaHWE JUIsi TPOBEICHUS
HAOJNFOICHUM, W3MEPEHUU, DKCIEPUMEHTOB, MHUKPOIpPENapaThl  PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATbHBIX KIETOK.

JlaGopaTopHblie U MPpaAaKTHYECKUE PA0OTHI:

Jlaboparopnas padota Ne 1. «/3yueHue kaTaqauTUUECKOM aKTUBHOCTU (DEPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTaias3bl)y.



Jlaboparopnas padota Ne 2. «3yueHue CTpoeHUs KIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENnapaTax U UX OMUCAHUEY.

Tema 4. ’/KusHenesiTeJIbHOCTh KJIETKH.

O6Men BemiecTB, Wik MeTabonu3M. AccuMmuisinus (TUtlacTUYECKUit oOMeH) u
TUCCUMWIISIIUSL  (PHEpreTuueckuif oOMEH) — JIB€ CTOPOHBI E€IWHOIO0 Mpolecca
Metabonu3ma. Pojib 3aKOHOB COXpaHEHUS BEIIECTB M DHEPrud B IOHUMAHUU
MeTaboau3ma.

Tunel oOMeHa BemiecTB: aBTOTpodHBIA U TeTepoTpodHbd. Pons depMeHTOB B
oOMEeHe BeIeCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBeToBas U TeMHOBas ¢aszbl porocuHTe3a. Peaknuu GoTocuHTE3a.
OddexTuBHOCTH hoTOCHMHTE3a. 3HAUCHUE (POTOCUHTE3a JJIs )KU3HU Ha 3emiie. BiausiHue
yCJIOBUM cpeabl Ha (POTOCHMHTE3 U CHOCOOBI TOBBIIMICHHUS €ro MPOJYKTUBHOCTU Y
KYJIbTYPHBIX PACTECHUH.

XeMmocuHTe3. XEMOCUHTE3UPYIOIIHE OakTepuu. 3HAYCHUE XEMOCHHTE3a JIs
KW3HU Ha 3emiIe.

DHepreTuuecknuii oOMEH B KJeTke. PacmierieHue BEIIeCTB, BBIJICICHHE U
AKKyMYJIUDOBaHHE JHEPTUM B KIETKE. DTalbl dHEPreTUUecKoro ooOMeHa. [ mukomus.
bpoxxenne u ero Buabl. KuciopogHoe OKHWCI€HUE, WIH KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopmmpoBanue. IPPeKTUBHOCTh SJHEPreTHUECKOro OOMeHa.

Peakiiuu matpuunoro cunrtesa. ['eHetnyeckas nndpopmanus u JJHK. Peanuzarus
reHeTuueckod wuHMopManuu B KiIeTKe. ['eHeTWyeckuid KOJ U €ro CBOMCTBa.
Tpanckpunums — matpuunbli cunte3 PHK. Tpancasuus — OuocuHTe3 Oenka. DTarbl
tpancisauuu. Kogupoanue aMmuHOKuCIOT. Posb pubocoM B GnocuHTe3e Oeka.

Heknerounsie ¢gopmbl xu3uu — BUpYCH. Hcropust otkpeitus BupycoB (. .
NBanoBckwuit). OCOOCHHOCTH CTPOCHUS W KU3HEHHOTO ITMKIJIa BUPYCOB. bakTepuodarmu.
bone3nn pacTteHui, JKUBOTHBIX M YEJIOBEKA, BbI3BIBAEMbIC BHUpycamMu. Bupyc
ummyHosieunmra yenoseka (BUY) — Bo3oynurens CIINla. O6paTHast TpaHCKPUIIIHS,
peBepTasza u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoHncTpanum:

IToptpetsi: H. K. Konsiios, /. Y. IBanoBckuit, K. A. Tumupszes.

Tabmumer m  cxembl: «Tumel mutanusy, «Metaboausm», «MHUTOXOHAPHS,
«OHepreTuyeckuit  ooMen», «Xmoporiact», «®Potocunted», «Crtpoenue JIHK»,
«CtpoeHne u ¢GyHKIIMOHUpOBaHUWE TeHa», «CuHTE3 Oenka», «[ eHeTHUeCKHuU Koy,
«Bupycw», «bakrepuodarny, «CtpoeHue u ku3HeHHbId 1ukia Bupyca CIIN/a,
Oakreprodaray, «Permmukamms JJTHK».

OO6opynoBanue: Mojaenu-anmaukanun «Yasoenue JIHK wu  TpaHckpummmsy,
«buocunTes 6enka», «CTpoeHue KIeTku», Mmoaenab cTpykrypsl JJHK.

Tema S. Pa3MHOKeHre M1 HHAMBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Kierounslii muka, WM KW3HEHHBIM IMKI KIeTKu. MHTepdaza m MHTO3.
[Iporeccrl, mpotekatomiue B uHTepdaze. Perumkanuss — peakiusi MaTpUYHOTO CHUHTE3a
JIHK. Ctpoenue xpomocom. XpOMOCOMHBIM HAOOp — KapuOTHUI. JIUIIOMIHBIA U



rariouAHbIA  XpOMOCOMHBIE  Habopbl. Xpomatuasl. LluTomornyeckue OCHOBBI
Pa3MHOXKEHUS U MHAUBUAYAIBHOTO PA3BUTUS OPraHU3MOB.

Jenenue kietku — Muto3. Ctaguu murtosa. [Ipoieccel, mpoucxoasue Ha pa3HbIX
CTaausIX MUTO3a. buonornueckuii CMBICI MUTO34.

[Iporpammupyemasi TuOENb KJIECTKA — aroITo3.

dopMbl pa3MHOXKEHHUS OPraHU3MOB: Oecroysioe W MmojoBoe. Buasl Oecmosioro
Pa3MHOKEHMS:  JICJICHUE  HAJABOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKYyCCTBEHHOE KJIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE I CEIEKIIUU.

[TonoBoe pasMHOKEHUE, €r0 OTIUYHUS OT OECIOJIOTO.

Meito3. Craguum wmeiioza. IIporeccbl, OpoOUCXOISIIME HA CTaauiIX Meio3sa.
IToBenenue xpomocom B Meito3e. Kpoccunrosep. buosiornueckuii CMbICT U 3HAYCHHE
Meno3a.

['amerorenes — mporecc oOpa3oBaHUs MOJOBBIX KJIETOK y JKMBOTHBIX. [loj0BBIC
JKeJe3bl: CEMEHHUKU M SMYHUKUA. OOpa3oBaHKWE W PAa3BUTHE TMOJOBBIX KJIETOK — raMeT
(cmepmaTo3ou, SUIEKIETKA) — CliepMaToreHe3 u oBoreHe3. OCOOECHHOCTH CTPOCHUS
SHUIEKJIETOK U ciepMaro3ouoB. OmionorBopenue. [laprenorenes.

NunuBunyanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHATBLHOE  Pa3BUTHE
(omOpuorene3). Otanbl 3MOPHOHATIBHOTO PAa3BUTUS Y TMMO3BOHOYHBIX IKUBOTHBIX:
npoOsieHne, racTpyisiiusi, opraHoreHne3. IlocTamMOpuoHanbHOe pa3BUTHE. THIIBI
NOCTAIMOPHOHAIIBHOTO Pa3BUTHS: IPSIMOE, HEeTpsiMoe (IMUMHOYHOE). Biusinue cpeapl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOACTBA.

Poct u pasButne pacreHnii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJUH PA3BUTHSL.

JdeMoHCcTpanum:

Tabmumer w  cxembl: «®DopMBI  pa3sMHOXXEHHUS  OpPraHU3MOB», «JlBoWHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUI», «BEereTaTMBHOE Pa3MHOKEHUE PACTECHHIN,
«/lenenue knetku 6akTepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTPOCHUE XPOMOCOMBI»,
«Kitetounbid mukn», «Pemmkanus [JHK», «Mutosy, «Meio3», «IIpsmMoe u Henpsimoe
pazButue», «l'aMeTroreHe3 y MIEKONHUTAIOIIUX M YeloBeKa», «OCHOBHBIE CTaJHU
OHTOTE€HE3a.

Ob6opynoBaHue: MHKPOCKOI, MHKPOIIPENAapaThl «CriepMaTo30u/ibl
MJICKOIIUTAIOLIETO», <« SMueKneTka MIIeKonuTaromero», «KapuoknHe3 B KiIeTKax
KOpElIKa JIyKa», MarHUTHasE MoJelb-anmiukanus «Jlenenne knerkn», monaens JIHK,
MoIesTb MeTa(azHO XPOMOCOMBI.

JlaGopaTopHble U NpakTHYeCKHEe PadoOThI:

JlaGoparopras pabora Ne 3. «HaOmrogeHne MuTO3a B KJIETKAX KOHYHMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTtopnas pabota No 4. «3yueHne CTpOCHHUS MOJIOBBIX KJIETOK Ha FOTOBBIX
MHKpOIIPENnapaTax».

Tema 6. HacsieacTBeHHOCTh M MI3MEHYHUBOCTH OPraHU3MOB.



[Ipenmer u 3amauu reHetuku. VMctopus pa3BUTHS N€HETUKUA. Poib OUTONOTUU U
AMOpPHUOJIOTUU B CTAHOBJIIEHUM T€HETUKU. BKiaa poccHilcKuxX U 3apyOeXHBIX YYEHBIX B
pa3BUTHE TEHETUKU. MeTOoJbl TeHEeTHKU (THOPUIONIOTHYECKUM, IUTOT€HETUUYECKUN,
MOJIEKYIsipHO-TeHeTHUecKuii). (OCHOBHBbIE Te€HeTUYeckue TOoHATUA. [eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJEJOBaHUSl TPU3HAKOB, yCTaHOBIECHHbIE [. Mennaenem.
MonorubpuaHoe ckpelnBanue. 3aKOH €IMHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHHUS.
[IpaBuno 1OMUHUPOBAaHUS. 3aKOH PACLICIUICHUSI TPU3HAKOB. [ 'MMOTE3a YUCTOTHI Tamer.
[TonHOE U HEMOJIHOE JOMUHHUPOBAHUE.

JlurnbpunHoe CcKpemuBaHue. 3aKOH HE3aBUCHUMOTO HacjeJOBaHUS MPU3HAKOB.
[luToreHeTueckue  OCHOBBI ~ JUTUOPUIHOTO  CKpPEIIMBAHUA.  AHAIU3UPYIOIIEe
cKpemuBanue. MCcrnonbp30BaHKWE AaHAIM3UPYIOUIETO CKPEIIUBAHUS JIsl ONpPEACICHUS
TE€HOTHIA OCOOHU.

CueruieHHOe HacienoBaHue npu3zHakoB. Pabora T. MopraHa 1o cCrenjeHHOMY
HaclieI0BaHuIO TeHOB. HapyllieHue clienieHusi TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHasi TEOpUsI HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KapThl.

I'enetnika mona. XpoOMOCOMHOE oOmpejeieHrue IMoja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble U TeTeporaMeTHble opraHu3Mbl. HacnenoBaHue
MPU3HAKOB, CLIETUICHHBIX C TTOJIOM.

N3menunBOCTh. BHUIBI WM3MEHUMBOCTH: HEHACIEICTBEHHAs M HACJEICTBEHHAs.
Ponb cpenpl B HEeHACIeICTBEHHON M3MEHYHMBOCTU. XapaKTEPUCTHKA MOAUDUKAITMOHHON
W3MEHUMBOCTU. BapualMoHHBIM psa U BapualnvoHHas KpuBasd. Hopma peaknun
npu3Haka. KonudyecTBEeHHbIE W KA4Y€CTBEHHbIC NPU3HAKM M HMX HOpPMa pEaKIuM.
CroiicTBa MO (PUKAITMOHHOW H3MEHUYUBOCTH.

HacnencrtBenHnasi, wWiaM TeHOTHNHWYECKass, U3MEHYMBOCTh. KoMOMHaTHBHas
M3MEHYMBOCTh. Mei03 U IOJIOBOM MpOIecC — OCHOBAa KOMOMHATHBHON W3MEHUYMBOCTH.
MyTtanonHass W3MEHYMBOCTh. Kitlaccudukanus MyTaruid: TeHHbIE, XPOMOCOMHBIC,
reHomHble. YacTtora W npuyuHBl MyTanumid. MyrtareHHusle  (akTophl. 3aKoH
TOMOJIOTHYECKHX PAIOB B HAaclIeACTBEHHOM n3MeHunBoctu H. . BaBuiosa.

Bresnepnas HacneACTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka 4enoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T€HETUKH
YyeJIOBEKa: TIeHEaJIOTMYEeCKU, OJIM3HEIOBBINA, IUTOrCHETUYECKUH, OMOXMMHYCCKHUM,
MOJEKYIsipHO-TeHeTHUecKuil. COBpEeMEHHOE OMNpEe/eNICHHEe Te€HOTUIA: MOJTHOT€HOMHOE
CEKBEHHUPOBAHUE, TEHOTUIIMPOBAaHWE, B TOM uywucie ¢ nomonlpo [II[P-ananu3a.
HacnencrtBennsle  3a0oJieBaHMS  4YeloOBeKa: TI'€HHBIE  OOJIe3HH, OOJIE3HH C
HACJIEJICTBEHHOUW MPEIpacoNOKEHHOCThIO, XpPOMOCOMHBIE OoJie3HU. CoMaTthueckue u
reHepaTuBHble MyTaluu. CTBOJOBbIE KJIETKU. [IpUHIUIBI 370pOoBOro 00pas3a >KU3HU,
JUArHOCTUKH, TMNPOQUIAKTUKM M JIEUEHUS TEeHETHYEeCKUX Oose3Hed. Menauko-
F€HETUYECKOE  KOHCYJIbTHPOBAHME.  3HAYEHUE  MEIUUHUHCKOM  TEHETUKH B
MPEAOTBPAILICHUH U JICUYCHUU TeHETUUECKHUX 3a00JIEBaHUI YeIOBEKA.

JdemoncTpanum:
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Iloptpersr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. Yersepuxos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmunpl U cxembl: «MOHOTHOPUIHOE CKpEIIMBAHWE U €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH pACIICIUVIEHUS] U €ro IUTOTCHETUYECKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JluruOpuaHoe ckpemmuBanue», «lluTomorndeckne OCHOBBI AUTHOPUIHOTO
CKpemuBaHus», «Meno3», «B3anMOIEeUCTBUE aJsIelbHbIX TE€HOBY», «l eéHeThndeckue
KapThl PACTEHUW, >XMBOTHBIX M YeJlOBeKa», «l'eHeTmka mnonay, «3aKOHOMEPHOCTH
HacJIeI0BaHus, CIEIJIEHHOTO C MoJIoM», «KapuoTurel yenoBeka M >KMBOTHBIX», «Buibl
U3MEHYMBOCTHY», «MoaudukaimonHas HW3MEHUUBOCTHY, «HaciegoBanue pesyc-
dakTopay, «['eHeTuka rpyrmi KpoBu», «MyTalluOHHAsE ©3MEHUUBOCTH.

O6GopynoBanue:  Mojenu-anIuIMKauu  «MOHOTMOpUIHOE  CKpEILIMBAaHUEY,
«Henonnoe  momuHupoBanue»,  «Jlurubpumnoe  ckpemmuBanue»,  «llepexpéct
XpOMOCOM», MHKPOCKOII M MHKpomnpenapaT «Jlpo3oduna» (Hopma, mytamuu (Gpopmbl
KPBUILEB U OKPACKU Teja), repdapuit «I'opox moceBHOMN».

JlaGopaTopHble 1 MPpaKTHYeCKHE PA0OTHI:

Jlaboparopnass pabora Ne 5. «M3yueHwe pe3ylbTaTOB MOHOTHOPHIHOTO U
JTUTUOPHUIHOTO CKPEITUBAHMS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIpENapaTax.

Jlaboparopnass pabora Neo 6. «M3yueHue Moau(pUKAIMOHHON H3MEHUYHUBOCTH,
NOCTPOEHHUE BapUALMOHHOIO Psi/la U BApUAIMOHHON KPUBOW.

JlaboparopHass pa6ora No 7. «AHanu3 myTanuid y Apo3ouibl Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHre U aHaJINU3 POAOCIOBHBIX YEIOBEKA.

Tema 7. Cenexnusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U IIPoLecC. 3apOokKACHUE CEIEKIUU U JOMECTUKAIUA. Y YeHne
H. WM. BaBmwioBa o meHTpax MpOMCXOXKIACHUS U MHOT000pa3usl KyJIbTYPHBIX PacTEHUM.
LleHTpbI IPOUCXOKAECHUS TOMAILIHUX KUBOTHBIX. COPT, MOpOA, IITAMM.

CoBpeMeHHBIE METOABI CENeKIMH. MacCOBBIM M WHAWBHIYAJIbHBIH OTOOpPHI B
CEJEKIMH pacTeHu W KUBOTHbIX. OIleHKa 3KcTephepa. bIu3KkopoIcTBEHHOE
ckpemuBanue — nHOpuAMHT. Yuctas nuausa. CKpenuBaHue YMCTHIX JIMHUU. ['eTepo3suc,
win tuOpuaHas cuina. HepoacTBeHHoe ckpenuBanue — ayroOpumunr. OtnanéHHas
rubpuauzanus U e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M IMOJIyYEHHUE TMOHUILIOUIOB.
JIoCTMXKEHUS CEJIEKIIMU PACTEHUH, dKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus Kak oOTpaciib MPOU3BOJACTBA. [ €HHAas WHXKEHEpHs. OTaIbl
co3nanus pekomObuHantHor JIHK u TpancrenHbix oprann3moB. Kietounas nH>xeHepusi.
Knerounsle KynbTypbl. MUKpOKIOHAIBHOE pa3MHOXKEHHE pacTeHui. KinoHupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEIIbCKOXO3SMCTBEHHBIX OpPraHu3MOB. OKOJOTUYECKHE H
studeckue npodaemel. MO — reneTrnuecku MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

IToptpetsr: H. Y. Basunos, 1. B. Muuypumn, I'. J{. Kapneuenko, M. @. IBaHOB.

Tabmuubplt u cxembl: kKapta «lleHTpBl TPOUCXOXKACHUS U MHOr00Opaszus
KyJbTYpPHBIX pacTeHuit», «l[lopoabl gomMamiHuX >KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «OtnanéHHas rubpuauzanus», «Padborel akamemuka M. @. lBaHOBay,
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«Ilomumnongusi», «OOBEKTHl  OMOTEXHONOTMM»,  «KJeTouHble  KyJIbTypbl U
KJIOHUpOBaHHE», «KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJSDKH IJIOI0B M KOPHEIJIOAOB JUKUX (OPM MU KYJIbTYpPHBIX
COpPTOB pacTeHuid, repbapuil «CelbCKOX0391CTBEHHBIE PACTEHUS».

JlaGopaTopHble 1 MPaAKTHYECKHE PA0OTHI:

Okckypcuss «OCHOBHBIE METOABI U JOCTHIKEHUS CEIEKIIMA PACTEHUN M )KMBOTHBIX
(Ha CENIEKIIMOHHYIO CTaHLHIO, TNIEMEHHYI0 (epMy, COPTOMCHBITATENbHbIN y4acTOK, B
TEIUIMYHOE X034MCTBO, TAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoIOIHOHHASE OHOJIOTHSI.

[Ipennochliku BO3BHUKHOBEHHUS 3BOJIIOLIMOHHON TEOPUU. DBOIIOIMOHHAS TEOpUS U
e€ Mecto B Ouosioruu. BrusHHE 3BONIOIMOHHONW TEOPUM Ha pPAa3BUTHE OHOJOTHH M
JIPYTUX HayK.

CBugerenbcTtBa  3BoJtOUMHU.  [lajgeoHTOIOrMYECKUE:  TMOCJIEI0BATEIBLHOCTD
MOSIBJICHUST BUJOB B  TAJCOHTOJIOTMYECKON  JICTOMHCH, TepeXoJHble  (OpPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH u Gjaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA M  Pa3jauuusi HMOPHUOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTUYHbBIC,  AHAJIOTHYHBIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOEKYIIPHO-OMOXUMHYECKUE: CXOJICTBO
MEXaHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX TyTel y Bcex
OpraHU3MOB.

OpostonionHas teopus Y. JlapBuna. [Ipennochuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBMKyIlMe CHIIBI SBOJIONMM BUIOB 1O JlapBuHY (M30BITOYHOE pPa3MHOKEHUE MPH
OTPaHUYECHHOCTH  PECypcoB,  HeompenenéHHas  W3MEHYMBOCTh, Ooprba  3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust sBosironinu (CTI) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsiius kak e1MHUIA BUIa U SBOJIOLINH.

JBuoxymme cuibl ((GakTopbl) 3BOJIOINMU BHUIOB B Tpupoae. MyTallmOHHBIN
mpolecc 1 KOMOMHATUBHAS W3MEHUYMBOCTH. [lOMyNAIMOHHBIE BOJHBI M JIpei( TEHOB.
N3onsuusa u Mmurpanus.

EctecTBennniii  oTOOp — HampaBisiomuid  ¢Gaktop dBodonUd.  DOpMEI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0ieHHOCT,  OpPraHM3MOB  KaK  pe3ylbTar H3Boiouuu. IIpumeps
MPUCTIOCOOJICHNI Y OPraHu3MOB. ApoMOpGh03bl M HAHOATATITAIIIH.

Bun u Bunoo6pazoBanne. Kputepuu Buga. OcHoBHbIE (hOPMBI BUI000OpA30BaAHUS:
reorpaduueckoe, KOJIOrHYeCKOe.

MakposBomonmsi. Dopmbl  dBOMIONMU:  (UIETHYECKAsA,  JUBEPreHTHAs,
KOHBEpPreHTHas, napamuienbHas. HeoOpaTumMocTh 3BOJIIOIUU.

[IpoucxoxaeHne OT HecHeUUaIu3UpOBAHHBIX MpeakoB. I[Iporpeccupyromas
crienuanu3anus. AJanTUBHAS payalusl.

JdeMoHCcTpanum:
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Iloptpetsr: K. JIunnein, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mroiep, A. H. CeBepuos.

Tabmuupsl 1 cxembl: «Pa3BuTHEe OpraHMYecKoro Mupa Ha 3emie», «3apobllin
MMO3BOHOYHBIX JKHBOTHBIX», «Apxeontepuxcy», «Dopmbl O0OpbOBI 3a CyIECTBOBAHUE,
«EctecTBeHHbBIN 0TOOPY», «MHOrooOpa3ue COpToB pacTeHuit», «MHOroobpasue mopos
KUBOTHBIX», «llomymsiiuny», «MyTallMOHHAasT HW3MEHYUBOCTHY, «ApoMOpdO3bD»,
«Hnnoananrarmumny, «O0mas aereHepanus», «JIBuxyiue cuibl 3Botonun», «Kapra-
cxema wmapmpyra nyremectsus Y. Jlapsuna», «boppba 3a cyliecTBoBaHUER,
«IIpucrnocoO0aeHHOCTh OpraHU3MOB), «["eorpadpuyeckoe BUJI000pa30BaHUEy,
«IKOJIOTrHYECKOE BH1000pa30BaHHE.

O6opynoBaHue: KOMIEKIUS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKpAacKu, HaOOp
IJIOJIOB U CeMsH, KoJueKius «lIpumepsl 3alUTHBIX TPUCTIOCOOICHUM Y KHUBOTHBIXY,
monenb «OCHOBHBIE HalpaBieHUs dBOJIOLUK», 00bEMHAas Mozenb «CTpoeHue
TOJIOBHOT'O MO3Ta NO3BOHOYHBIX).

buoreorpadguueckas kapta mupa, KosueKius «DopmMbl COXpaHHOCTH UCKOIMAEMbIX
KUBOTHBIX M pPAacTeHUN», Mojaenb anmiukanus «llepekpéct Xpomocom», BIIaKHbIE
npenapatel «Pa3BuTMe HacekoMoro», «Pa3BuTHE JATYIIKW», MHUKpOIpenapar
«/Ipo3oduna» (Hopma, myTaruu (OPMbI KPBUIBEB U OKPACKH TEJIA).

JlaGopaTopHble 1 MPaAKTHYeCKHE PA0OTHI:

JlabopatopHast pabora Ne 1. «CpaBHeHue BHUAOB IO MOPGHOIOTHIECKOMY
KPUTEPHUION.

JlabopatopHas pabora Ne 2. «Onucanue mnpucrocoOJEHHOCTH OpraHU3Ma U e
OTHOCHUTEJIBHOTO XapaKTepa.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMuie.

JloHay4dHbIE TPENCTABICHUS O 3apOXKACHUU JKU3HU. HaydHble THIOTE3bI
BO3HUKHOBEHUS KU3HU Ha 3emJje: aOMoreHe3 M maHCIepMus. XuMUYecKas dBOTIOLHS.
AOGUOTEHHBIH CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPraHUYECKHUX.
DKCIEPUMEHTAIbHOE TMOJATBEPKICHHE XHUMUYECKOW 3BoJiIoIMU. HauanbHble 3Tarbl
ouonornyeckoit sBomtonuu. [wmmoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBECHHME IMPOTOKIECTKU. llepBble KIETKM H UX DBOJIIOLHS.
®opmMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emusie mo 3pam U nepuojgam. Karapxeil. Apxelickas u
npoTtepo3oiickas 3pbl. [laneo3oiickas spa u €€ nmepuobl: KeMOPHICKUN, OPIOBUKCKUM,
CUJIyPUMCKUU, IEBOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3o0301iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, METTOBOM.

Kalino3oiickas 3pa u €€ nepuopl: NajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOI€HOBBIM.

XapaKTepuCTUKAa KiIuMaTra M TeOJIOTMYEeCKUX mpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUHU PACTUTEIBHOTO U )KHBOTHOTO MHpa. ApoMoph03bl y PACTCHUN W KUBOTHBIX.
[TosiBneHue, pacuBET U BBIMUPAHUE TPYIIT )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckKOro Mupa Kak OTpakeHue 3BOJIOUUMHA. (OCHOBHBIE
CHUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.
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OBOJIIOIMS YEJIOBEKAa. AHTPONOJIOTHS KaK Hayka. Pa3BuTue mnpencraBieHUN O
IIPOUCXOXKIAEHNN 4YesIoBeKa. MeToapl u3ydeHus antpororeHe3a. CXoACcTBa U pa3iandus
YEJIOBEKA U )KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBrxymue cuibl (pakTopsl) aHTponorenesa. HaciencTBeHHas W3MEHYMBOCTh U
€CTeCTBeHHBIM 0TOOp. OOIIeCTBEHHBIH 00pa3 >KU3HU, WU3TOTOBJICHUE OPYIUN TpyHa,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU D3BOJIIOLMU YEJIOBEKAa: aBCTPAIONUTEKH, UYenoBek
ymenbii, Yenosek npsaMoxoasamni, HYenoBek HeaHAEpTanbCKUK, UYeOBEK pa3yMHBIN.
Haxonku uckomaembIX OCTaTKOB, BpeMsl CYHIECTBOBaHHUSA, 00JACTh PACIPOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoeyeckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpoIeouaHas (eBpasuiickas),
HEIrpo-aBCTpaJioONIHAs (PKBaTOpUalIbHAs), MOHIrOJIOMAHAs (a3MaTCKO-aMEpUKaHCKas).
YepTsl NpHUCTIOCOOIIEHHOCTH TMPEACTABUTENICH YEJTOBEUYECKUX pac K  YCIOBHUSIM
cyliecTBOBaHMs. ENMHCTBO yenoBeueckux pac. Kputuka pacuzma.

JdeMoHcTpanum:

[Toptpetsl: ®@. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. {apBuH.

Tabmumper u  cxembl: «Bo3nukHoBenue ConHeuHOU cucTeMbl», «Pa3Burtue
opraHuyeckoro  mupa»,  «PacturenpHas  KieTka», <« KHBOTHas  KJIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHas CHCTEMa OpPraHUYecKOro MHpPay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHHUSI YETIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTUYECKUX HAXOJIOK IMPEAKOB COBPEMEHHOTO YEIOBEKAY,
«/ApeBneitmme mronn», «JlpeBHue mroam», «llepBble  COBpeMEHHBIE  JIOJINY,
«YenoBevyeckue pach».

Oo6opynoBanue: mymnsiku «I[Ipoucxoxnenre dyenoBeka» (OIOCTHI aBCTPAIONMUTEKA,
NUTEKAHTPOIa, HEaHePTaIblla, KPOMAHBOHIIA), CICTKH WU H300paKeHUs KaMEHHBIX
opyaui  TEepBOOBITHOrO  d4ejoBeKa  (KaMHH-YOIIEpHI,  pyOmia,  ckpebina),
TeOXpOHOJIOTHYECKass Ta0nauIa, KoJulekiusi «®OpMbl COXPAHHOCTH HCKOIAEMbIX
KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKkTU4ecKne padoThbI:

[Ipaktnueckass padora Ne 1. «l3yueHue HCKONMaeMbIX OCTAaTKOB pPACTEHHN U
KUBOTHBIX B KOJUIEKLIUSIX).

OKCKypcusi «DBOJIIOIMSA OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIA KpaeBEeIUECKUI My3eil).

Tema 3. Opranu3Msbl U OKpYysKaluas cpeaa.

DKoJIOrusl KaK Hayka. 3ajJadyd W pa3feibl 3KOJIOTMU. METOonbl 3KOJOTMYECKUX
UCCJIE0BaHUNA. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOT'0O YEJIOBEKA.

Cpenpl o0WTaHUsT OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3yIIHAsi, IIOYBEHHas,
BHYTPUOpPTraHU3MEHHAsI.

Okonornueckue  Qakropel. Kmaccudukanus  skomorndeckux — (HaKTOpOB:
abuoTHyeckue, OMOTUYECKUE U aHTPONOTreHHbIe. JIeHcTBHE IKOJIOTHYeCKUX (PaKTOpPOB
Ha OpPraHu3MBbl.
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Abuotnueckue (QakTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[IpucniocoOnennst opraHu3MOB K JEUCTBUIO a0MOTHYECKUX (pakTOopoB. buonmornueckue
PHUTMBEI.

buotnyeckue Qakropbl. Bunabl OMOTHYECKMX B3aMMOACHCTBUN: KOHKYpPEHILIMS,
XUIHUYECTBO, cuUMOM03 U ero Qopmel. [lapazutusm, koomepanus, MyTyaju3M,
KOMMEHCANU3M  (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHue OWOTHYECKUX B3aUMOACHCTBUN JUIsl CYLIECTBOBAHHUA OPraHU3MOB B
OPUPOJHBIX COOOIECTBAX.

DKOJIOTUYECKHUE XapaAKTEPUCTUKU oMy asiiui. OCHOBHbBIE TOKA3aTENU MOMYJISLINN ;
YHUCJIEHHOCTh, TJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, MIPUPOCT, MUrpanusd. nHamuka
YHUCJICHHOCTH TOIMYJISIUU U €€ perysius.

JdeMoHCcTpanum:

[Hoptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabmuupt u cxembl: kapta «[Ipupogubie 30HB 3emun», «Cpeabl oOUTaHUS
opranuzMoBy»,  «®oronepuoguzm»,  «llonmynsauun»,  «3aKOHOMEPHOCTH  pOCTa
YUCJICHHOCTH NOMYJISUU HHPY30puu-Ty(henbkny, «[lumieBsie nemnmy.

JlaGopaTopHble 1 MPaKTHYECKHE PA0OTHI:

Jlaboparopnast pab6ora Ne 3. «Mopdosioruyeckre OCOOCHHOCTH PACTeHHU U3
pa3HBIX MECT OOUTAHUSY.

JIabopatopHast pabora Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB

KoJIeycay.
[Ipaktuueckas pabora No 2. «[lomcu€T MIOTHOCTH TOMYJSIUMNA pa3HBIX BHUJIOB
pacTeHun».
Tema 4. Coob1ecTBa M 3K0JI0rH4eCKHE CUCTEMBI.
CoobmiecTBO opranm3MoB — OuorieHo3. CTpyKTypsl OuoOIeHO3a: BHJIOBas,

IPOCTpaHCTBEHHAs, Tpoduueckas (ruiieBas). Bunb-qomunanTel. CBsI3U B OMOIIEHO3E.

Dkonormdyecknue cucteMbl  (dkocuctembl). [lonarme 00 3KocucTeMe W
ouoreonieHoze.  DyHKIHUOHAIBHBIE  KOMIIOHEHTHI  DKOCHUCTEMBI:  MPOIYIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoTr BemIECTB M MOTOK 3HEPIrUU B IKOCUCTEME.
Tpoduueckue (mumesbie) ypoBHU dKocucTteMbl. [lumeBbie nenu u cetu. OCHOBHBIE
MOKa3aTelii HKOCUCTEMBI: OmoMacca, TMPOMYKIUA. OKOJIOTHYECKHUE MUPAMUJIBI:
MPOIYKIIMK, YHUCICHHOCTH, Ouomacchl. (CBOWCTBA 9KOCHCTEM: YCTOWYHBOCTH,
caMmoperyisiuus, pazputue. CyKkieccusl.

[Ipuponnble PKOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. JKOCHCTEMA XBOMHOTO WIIH
IMPOKOJIMCTBEHHOIO Jieca.

AHTpPONIOT€HHbIE HKOCHUCTEMBL. ATpO3KOCUCTEMBI. YpOoskocucTeMsl.
Buonoruueckoe u X035MCTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panHunibl, coctaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo u ero ¢GyHkiuu. OcobeHHocTH Ouocdepbl Kak
ro0anpHOM 3KOcucTeMBI. [[uHaMu4eckoe paBHOBeCUE U 00paTHasi CBA3b B Ouocdepe.
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KpyroBopotsl BemecTB M OHOr€OXMMHUYECKHE LUKIbI 3JEMEHTOB (yriepona,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Ouochepe 3emiin. AHTPONOTEHHBIE HU3MEHEHHS B Ouocdepe.
['oGanbHbIE 2KOTOTHYECKUE TPOOTIEMBI.

CocyuiecTBoBaHM€e TPUPOABI U yesnoBeuecTBa. CoxpaHeHre OMOpa3HOOOpa3us Kak
OCHOBa ycTOH4MBOCTH OMocdepbl. OCHOBA pallMOHANIBHOIO YNPABIECHUS NPUPOJHBIMU
pecypcaMu U UX Ucnoib30BaHue. JlocTikeHrs OMOJIOrHH U OXpaHa IPUPOIBI.

JdeMoHcTpanum:

Iloptpersr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuusl u cxembl: «lIumesble nenu», «buoleHO3: cocTaB W CTPYKTypay,
«IIpuponubie cooOmectBa», «llenmn nuTaHus», «OKOJOrMYECKass MUpPaAMUIAN,
«buocdepa u uenoBek», «IKocHCTEMa UIMPOKOIUCTBEHHOIO Jiecay, «IKocHCTeMa
XBOMHOTO Jeca», «buolenos Bogoéma», «ArpoueHos», «l[IpumepHbie aHTPOMOTreHHbIE
BO3JICHCTBUA Ha TMpUPOAY», «BakHeilne WCTOYHUKU 3arps3HEHUs BO3AyXa W
IpyHTOBBIX BOa», «llouBa — BakHeimas coctapisiomas Ouocdepbr», «DakTopbl
nerpaganuu nousy, «IlapHukoBbIl 3P hekT», «PaKTOphl pauOaKTUBHOT'O 3arpsi3HEHU S
ouocdepr», «O0mas cTpykrypa ouocdepni», «Pacnpoctpanenue xu3Hu B 6uocheper,
«O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriaepoga B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

O6opynoBanue: Mojenb-aniuikKanus «Tunuynaeie  OMOLIEHO3BI», TepOapwHii
«PactutenbHbie cooOuiecTBa», Koyekuuu «buonenos», «Bpemautrenu BakHEUIIUX
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYp», repObapuu M KOJUICKIIMM PACTEHHA U >KUBOTHBIX,
NPUHAJIEKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyIaM OJHOro Buiaa, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHIeMbIX BUIOB PACTEHUN U )KUBO THHIX.
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBI 11O
BHOJIOTUAX HA BA3OBOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pPe3yJbTaTaM OCBOCHUS
oOydJarolmuMHCs  MPOrpaMM  CcpeaHero  o0mero  oOpa3oBaHMs:  JTUYHOCTHBIM,
MeETanpeMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS mpeamera «buomorus»
BBIZICJICHBI CJICAYIOIIME COCTABJISIONIME: OCO3HAHUE OOYYaIIIUMUCS POCCUMCKON
rpaXJaHCKON MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIILHOCTA U
CaMOOTIPEICIICHHUIO, HAJTUYNE MOTHBAIMM K OOY4YEHUIO OMOJIOTHUHM, II€JICHANPABICHHOE
pa3BUTHE BHYTPEHHHUX YOCKICHUW JMYHOCTH HAa OCHOBE KIIFOYEBBIX I[EHHOCTEH W
UCTOPUYECKUX TPAJUIMK pa3BUTUS OMOJOTMYECKOTO 3HAaHWS, TOTOBHOCTh U
CIIOCOOHOCTh 00YYAIOIIMXCSI PYKOBOACTBOBATHCS B CBOEH JCATEIBHOCTH IIEHHOCTHO-
CMBICIIOBBIMM YCTaHOBKAMH, MPUCYIIUMU CHUCTEME OHOJOTHMYECKOTO O00pa3oBaHus,
HaJU4He HKOJIOTHUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEIM U CTPOUTH
’KM3HEHHBIC TIJIaHbI.

JInyHOCTHBIE pE3yJbTATBl OCBOCHMSI TipeameTa «bHOJIOTHs» JOCTUTAIOTCS B
€IUHCTBE Y4eOHOM M  BOCIUTATEIBHOM  JIESITEIHPHOCTH B  COOTBETCTBHUH  C
TPAAULIMOHHBIMU POCCUHUCKUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU M JTYXOBHO-
HPaBCTBCHHBIMHU IICHHOCTSIMHM, TPUHATHIMH B OOIIECTBE NIpaBWJIaMU W HOPMaMH
MOBEJICHUS M  CIIOCOOCTBYIOT IpolleccaM CaMOIO3HAHWS, CaMOBOCIUTAHHUS M
CaMOpAa3BUTHS, PA3BUTHA BHYTPEHHEU IMO3UIIMM JUYHOCTH, NMAaTPUOTU3MA, YBAKECHUS K
3aKOHY U TMPABOMOPSIKY, YEJIOBEKY Tpyda M CTaplieMy IOKOJIEHHIO, B3aWMMHOIO
YBOKECHUSA, OEPEKHOTO OTHOIIEHHS K KyJIbTYPHOMY HACICAUI0O W  TPAJAUIHUSIM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickorn denepanuu, NPUPOAE M OKPYKaAKOLIECH
cpene.

JIM4HOCTHBIC PEe3yJbTaThl OCBOSHHS Y4e€OHOro mpeaMera «BbHOJOTHS» TOKHBI
OTpakaTh TOTOBHOCTP M  CIIOCOOHOCTh  OOYYalOIIHMXCS  PYKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTpPEHHEH TO3WIHMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUECHTAlINH, MO3UTUBHBIX BHYTPEHHUX yOCKICHUH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIEeCTBa, PAaCIIMPEHUE KU3HECHHOTO OIThITa
W OmbiTa JIEATEIIBHOCTH B IIPOLECCE peaau3aluyd OCHOBHBIX  HamlpaBJICHHUM
BOCHHUTATEIBbHOM JICATSILHOCTH, B TOM UHMCJIC B YaCTH:

1) rpa:k1aHCKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh TPAKJTAHCKOW ITO3MIIMA OOYyYaroIIerocss KaKk aKTHBHOTO H
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBaKCHHE 3aKOHA U
MPABOIOPSJIKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTU MPU CO3/IaHUM YUEOHBIX
MIPOEKTOB, PEIICHUU yU4E€OHBIX M MMO3HABATEJBHBIX 3aJ1a4, BHITOJIHEHUU OMOJIOTMYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3UIMIO MO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATb B CBOUX JCHUCTBUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEM C pa3HBIMU YOEKIECHUSIMH, KYJIbTYPHBIMH IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

TOTOBHOCTh K COTPYJIHUYECTBY B IMPOIECCE COBMECTHOI'O BBITIOJIHEHUSI YUEOHBIX,
MO3HABATEJILHBIX M UCCIIEIOBATENbCKUX 3a7a4, YBAXKUTEIBHOTO OTHOLICHUS K MHEHUIO
OTIMOHEHTOB MIPU OOCYXAECHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TETbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHMCKON Tpa)KTaHCKOW WIEHTUYHOCTH, NaTPUOTHU3MA,
YBOKEHUS K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoauHON, TOpaocTy 3a
CBOM Kpa#, cBOW0 PoaumHy, CBOW S3bIK U KYyJbTYpy, MPOLLIIOE K HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUIO M TaMSITHUKAM TMPUPO/IBI,
NoCTHXKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHUE U PAa3BUTHE
OMOJOTHHY, TTOHUMAaHUs 3HAYE€HUS OMOJIOTMM B MO3HAHUHU 3aKOHOB MPHUPOJIbI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIykeHMI0 M 3amure OteudecTBa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME TYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLIGHUBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEISIM, CO3JAHHI0 CEMBH Ha OCHOBE
OCO3HAHHOTO TMPUHATHS LIEHHOCTENM CEMEMHON XWU3HU B COOTBETCTBUU C TPAAULIUSIMH
HaponoB Poccuuy;

4) 3cTETHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYas SCTETHKY ObITa, HAy4YHOrO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOILIECHHUI;

IMOHUMAaHHUE 3MOLUMOHAIIBHOTO BO3JACUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAaMOBBIP@&XXEHUIO B Pa3HbIX BHUAAX MCKYCCTBA, CTPEMIICHHE
MPOSIBJISITh KAYECTBA TBOPYECKOMN JIMYHOCTH;

5) ¢usuvyeckoro BocnUTAHHS, (POPMHUPOBAHUA KYJbTYPbl 3I0POBbSI H
IMOLMOHAJIBHOIO 0JIArONMOJTYYHs:



18

MOHUMAHHE W peaiu3alus 3J0pOBOr0 U 0E€30MacHOro 0Opasza KWU3HU (30POBOE
MUTAHUE, COONIOJIEHUE TUTMEHUYECKUX MPaBUI U HOPM, COATaHCUPOBAHHBIA PEXUM
3aHSATUN U OTIIbIXA, PETyJsipHast Pu3nuecKasi akTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETGHTHOTO OTHOIICHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY
3I0POBBIO;

MMOHUMAHKE IIEHHOCTU MPaBWJI UHANUBUIYAJIBHOTO U KOJUIEKTUBHOTO OE€30IMacHOIO
MOBEJICHUSI B CUTYAIUsAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCICACTBUM M HENPUSTUS BPEIHBIX MNPUBBIUCK (ymoTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUS);

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPYZly, OCO3HAHUE IICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K AaKTUBHOW JE€ATEIbHOCTH TEXHOJOTUYECKOM U  COIMaJIbHOM
HAIPaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMMPOBATh, IUIAHUPOBATH W CaAMOCTOSITEIBHO
BBITIOJIHSITH TAKYIO 1€ TEIbHOCTB;

UHTEpPEC K pa3IuyHbiM cdepam NpodhecCHOHATBHONW JeATeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOp OymyIieil npodeccuu U peanru30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TUTAHbI,

TOTOBHOCTh U CITIOCOOHOCTh K 00pa30BaHUIO M CAaMOOOPA30BAHMIO HA MPOTSIKESHUH
BCEH KU3HHU;

7) 3K0JIOTHYECKOTr0 BOCITUTAHUS:

HKOJIOTHYECKH I1esieco00pa3HOe OTHOIICHHE K MPUPOJIEe KaK UCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBAHUS,

NOBBIIEHUE  YPOBHS  DKOJIOTMYECKOM  KyJIbTYphl: HPHOOpPETEHHE  OIbITa
IUIAHUPOBAHUA MOCTYNKOB M OLEHKH MX BO3MOXKHBIX IMOCIEACTBHUI JJIs1 OKpY’Karolieh
Cpenbl;

OCO3HAHHME TJ00aJbHOTO XapaKTepa »SKOJOTHYECKUX TNpodiieM H NyTed ux
peuieHus;

CIIOCOOHOCTh MCITOJIB30BaTh MPUOOPETaEMble MPHU W3YYECHUH OWOJIOTHUU 3HAHUS U
YMEHUS MPU PELICHUH MPOOJIEM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOIOINOIB30BaHUEM
(coOmroieHre TmpaBWJl TMOBEAEHUS B NPHUPOJE, HAMNPABICHHBIX HAa COXpaHEHUE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHUIIOB, YKOCHUCTEM, OHOC]eEphl);

AKTUBHOE HENPUATHE ICUCTBUH, MPHUHOCSIIIUX BPEI OKPYXKAIOIIEW MPUPOIHOU
cpelne, yMEHHE TMPOTHO3UPOBATH HEOIATONMPHUATHBIC SKOJOTHUECKHE TOCIECTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUIA U MTPEIOTBPAILIATh UX;

HaJu4yue pPa3BUTOTO BSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIbTYpHI,
OMbITa JIESITENBHOCTH 3KOJOTUYECKOW HAIMpaBIE€HHOCTHU, YMEHHS PYKOBOACTBOBATHCS
MMH B MO3HABaTEJIbHOW, KOMMYHUKATUBHOM W COLUMAIBHOW MPAKTUKE, TOTOBHOCTHU K
YYACTHUIO B IPAKTUYECKOM JIESITENIbHOCTH KOJIOTUYECKOW HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW M OOIIECTBEHHON MpPaKTHKW, OCHOBAHHOTO HA JAHAlore KyJbTyp,
CIOCOOCTBYIOUIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;
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COBEPINIEHCTBOBAHUE SI3BIKOBOM M UYHTATEIBCKOW KYyJBTYpPhl KaK CpEACTBa
B3aMMOJICUCTBHS MEXTY JIFOIBMH ¥ TIO3HAHUS MUPA;

MOHUMaHWe chnenupuku OUOJOTUM KaK HayKd, OCO3HaHuUA €€ poiu B
(GOpMHUpPOBAaHUN  PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUHA IEJIOCTHOTO
MPEJICTABIICHUS 00 OKpYyXKalolmeM MHpPE KaK O EIUHCTBE NPHPOJIBI, YEIOBEKA H
oOmiecTBa, B TIO3HAHWW TIPHPOJHBIX 3aKOHOMEPHOCTEH W pEImIEHUH TpoOsieM
COXPaHECHHS PUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHWOJIOTHHM IS COBPEMCHHOW ITUBHIIM3AIINN:
oOecrieueHUsT HOBOTO YPOBHS pPa3BUTHS MEIUIIMHBI, CO3JaHHE TIEPCIICKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX peIlaTh PECypCHBbIC MPOOJIEMBI Pa3BUTHS YEIOBEYECTBA,
MOWCKa IyTEH BBIXOJa W3 TJI00AJTBHBIX OJKOJOTHYECKHX MpobjieM H olecreueHus
nepexojia K yCTOHYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIOJIB30BAHUIO TMPUPOTHBIX
pecypcoB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB JKHU3HU;

3aMHTEPECOBAHHOCTh B IMOJTYYCHUU OMOJIOTHUCCKHX 3HAHUH B LEIAX MOBBIIICHUS
oOmmell KyJbTypbl, €CTECTBCHHO-HayYHOW TI'DAMOTHOCTH, KaK COCTaBHOW YacTH
(GYHKIIMOHAJIBHOW TPaMOTHOCTH OOyd4aromuxcsi, (GOpMHPYEeMOW TP HM3yYCHUH
OuoJjoruu;

NOHMMAaHWE CYINIHOCTH METOJOB TIO3HAHUS, HCIIONIB3YEMBIX B €CTCCTBCHHBIX
HayKaxX, CIOCOOHOCTH MCIOJIb30BaTh MOJTyYaeMble 3HAHMS JJIA aHalu3a U O0BICHEHUSA
SBJICHUN OKPYXAIOLIEro MUpPAa U MPOUCXOISIIMX B HEM H3MEHEHUU, YMEHUE NeNaTh
00OCHOBaHHBIC 3aKIIOYEHUS Ha OCHOBE HAYYHBIX (DaKTOB M UMEIOLIUXCS JaHHBIX C
EJIbIO TIOJTYYEHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITEIBHO ~MCIOJB30BATh OWUOJOTMYECKHE 3HAHHS A
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTH HAyYHOW JESITeNbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTBH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHUIO,
K aKTUBHOMY TIOJIYY€HHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B COOTBETCTBHUH C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yJbTaThl OCBOCHHSA YydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbICe Uil (DOpPMHUpOBAHHUS  MHUPOBO33PCHHUS  OOyYAIOIIUXCS
MEKIUCIMIUIMHAPHBIC  (MEXIIPEIMETHBIC) OOIICHAYYHBIC TIOHITHSA, OTPAKAIOIINE
IIEJIOCTHOCTh ~HAyYHOM KApTHHBI MHpa W CcHenuduKy METOAOB IO3HAHUSA,
HCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPrus, SBJICHHUE, MPOIIeCC,
CUCTEeMa, Hay4HbIH (HaKT, TNPUHIHIL, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClIeIOBaHUE, HAOJOJACHHE, U3MEPEHHE, AKCIEPUMEHT U APYTHX), YHUBEPCAIbHbBIC
y4yeOHble  aeicTBUs  (TIO3HABaTeNbHBIC, KOMMYHUKATUBHBIC,  PETYJISATHUBHBIC),
obOecneunBaromie (GpopMupoBaHUe (PYHKIMOHAIBHOW TPAMOTHOCTH U COIMAIbHOMN
KOMIIETCHITMA OOYYaIOIIUXCs, CIIOCOOHOCTh OOYYaIOIIUXCS HMCIIOJIb30BaTh OCBOCHHBIC
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MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKHUE 3HAHUA U YHHUBEpCaJIbHbIE Yy4eOHbBIC
JIEUCTBUS B IIO3HABATEILHOU U COLIMAJIBHOM MPAKTHUKE.

MertanpenMeTHble  pe3yibTaThl OCBOCHHUSI IPOrpaMMbl  CPEAHEro  OoOIIero
00pa3oBaHus JOJKHBI OTPAXKATh:

OBJajieHNe YHUBEPCAJbHBIMY Y4eOHBIMY M03HABATEIbHBIMHY J1€iCTBUSIMU:

1) 6a3oBbI€e JJOrHYECKHE JeHCTBHSA:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTpPUBATh
€€ BCECTOPOHHE;

UCIIOJIH30BaTh MPYU OCBOCHUU 3HAHUU MPUEMBI JOTUYECKOTO MBIIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHMs,  Kjaccudukanuu, 000OIIEHMs),  PACKPhIBATH  CMBICIH
OMOJIOTMYECKUX MOHATUH (BBIICIATh UX XapaKTEPHbIC MIPU3HAKU, YCTAHABIMBAThH CBS3U
C APYTUMU TOHSATUSIMHU );

OTpPENEeNATh 1M JESITCIBbHOCTH, 3ajaBas TapamMeTpbl U KPUTEPUH HX
JOCTHXKEHUS, COOTHOCHTh PE3YJIbTaThl ICSITEIBHOCTH C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIH30BaTh OWOJIOTUYECKHE TOHATUSA sl OOBsiCHEHUS (HAKTOB U SIBJICHUU
KUBOU TIPUPOJIBL;

CTPOUTH JIOTUYECKHE PaCCyXJIeHHs (MHIYKTUBHBIC, ACAYKTUBHBIE, 110 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B pacCMaTPUBAEMBIX  SIBJICHUSX,
(bopMyITUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEICTBA ISl TMPEACTABICHUS CYIIECTBEHHBIX
CBSI3€l U OTHOIIICHUM B M3y4aeMBbIX OHMOJIOTHYECKHX OOBEKTAX, a TAKKE MPOTUBOPEUNI
Pa3HOTO0 POJia, BBISABICHHBIX B PA3IMUYHBIX HH(DPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIaH peEHIeHUS MPOOJIeMbl ¢ YYETOM aHAIM3a HWMEHOIIUXCS
MaTepUalbHbIX U HEMaTEPUAIIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JEATCIBHOCTb, OLICHHMBATH COOTBETCTBHE PE3YJIbTATOB
1[EJIIM, OIIEHUBATh PUCKU MOCIEICTBUU N€STEIbHOCTH;

KOOPJIMHUPOBATh M BBITIOIHATH PabOTy B YCIOBUAX PEATbHOTO, BUPTYAJIbHOTO U
KOMOHWHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCJIeT0BaTEIbLCKHE TeiiCTBUA:

BJIaJICTh HABBIKAMHU YYEOHO-HCCIICIOBATEIbCKOM M MPOCKTHOW JESATEIbHOCTH,
HaBBIKAMHU pa3pelIeHus MpoosieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY
MOMCKY METOJOB PEIICHHUS MPAKTUYECKUX 3a7ad, MPUMEHECHHUIO Pa3JIMYHBIX METOJIOB
TO3HAHUS;

KCTOJIb30BaTh PA3IWYHbIC BUJBI JEATCIHHOCTH MO IMOJYYECHUIO HOBOTO 3HAHMS,
€ro MHTEPHpETalNH, MPEeoOpPa30BAHUIO U MPUMEHEHHUIO B YUYEOHBIX CUTyallUsX, B TOM
YHUCJIe MPU CO3JaHUM YU€OHBIX U COIIMATBHBIX TPOCKTOB,;

dbopMHUpOBaTh, HAYYHBIM THIT MBIIIJICHUS, BJIAJCTh HAYYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMU TTOHSITUAMHU U METO/IaMU;

CTaBUTh W  (QOpMyJHMpOBaTh COOCTBEHHbIE 3aJauyd B 00pa3oBaTEIbHOU
JESATEIBHOCTH U )KU3HEHHBIX CUTYALIUSX;
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BBISIBIISITH IPUIMHHO-CJICACTBEHHBIC CBSI3H M aKTyaJIM3UPOBAThH 3a/1a49y, BBIIBUTAThH
TUIOTE3y € penieHus, HaXOUTh apTyYMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh IMapaMeTPbl U KPUTEPHH PEIICHUS;

aHAM3UPOBATh MOJYYCHHBIC B XOJI¢ PEIICHHs 3aJa4ydl Pe3yiIbTaThl, KPUTHUCCKU
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYAIIMSIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IICJICHANPABICHHBI TIOMCK IEepeHOca CPEICTB U CIIOCO00B
AeHCcTBUA B MPO(EeCCHOHATBHYIO CPEy;

yMETh TIEPCHOCHUTH 3HAHWS B TIO3HABATCIBHYIO M TPAKTHYECKYIO 00JIacTH
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIC HWJEH, MpeajiaraTh OPHUTHHAIBHBIC TOIXOIbI M PEIICHUS,
CTaBUTH NIPOOJIEMBI U 33J1a4H, JIOMYCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ uHpopMmanmeii:

OPUEHTUPOBATHCSA B Pa3IMYHBIX HMCTOYHUKAX HHMOpMaIuu (TEKCTe Y4eOHOTO
nocoOusi,  HAyYHO-TIONMYJISAPHOW  JUTEparype, OWOJOTHYCCKUX  CIIOBapsAX |
CIIPaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3ax JJdaHHBIX, B VHTepHETE), aHaIU3MpPOBATH
MH(POPMAIIMIO Pa3JIMYHBIX BHUJIOB M (POPM MpECTaBICHUSA, KPUTHUYCCKH OLICHUBAThH €€
JOCTOBEPHOCTH U HEMIPOTHBOPEUUBOCTH;

(GopMyTUpPOBATH 3aMPOCH] U IPUMEHSTH Pa3IMYHBIE METOBI TIPHU TIOUCKE U OTOOPE
ononormueckoit mHGopmanuH, He0OOXOAMMOMN TS BRIIOTHEHHSI YIeOHBIX 337124,

npuoOpeTaTh  OMBIT  WCIONB30BaHUS  WH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYpy AKTHBHOTO HCIIONB30BAHHS Pa3THYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BEIOMPATH ONTUMAIIBHYIO (hOPMY MPEICTABICHUS OMOJIOTHYECKOM
uHdopManmu (cXeMbl, TpaduKH, THarpaMMbl, TAOIUIbI, PUCYHKH B IPYTOEC);

UCTIOJIh30BaTh HAYYHBIH S3BIK B KAUECTBE CPEJCTBA MPH paboTe ¢ OMOIOTHIECKON
UHPOpMAIUCH: MPUMEHITh XUMHUYECKHe, (U3MUECKUE W MaTeMaTHYeCKHe 3HaKu |
CHUMBOIJIBI, bopmybl, ab0OpeBuatypy, = HOMEHKJIATYDY, UCIIONb30BaTh U
peo0pa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPECTBA HATIISTHOCTH;

BIIAJICTh HABBIKAMHU PACMO3HABAHUS W 3alIUThl MH(OpMAIMU, WHOOPMAITMOHHON
0€30MacCHOCTH JIUYHOCTH.

OByajeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JeHCTBUSMM:

1) oO1ienume:

OCYIIECTBIISITh KOMMYHHKAIIUA BO BCEX cepax >KM3HU, aKTUBHO Y4aCTBOBATH B
JMAJIOTe WIIA JUCKYCCUU TI0 CYIIECTBY 00CYKaaeMoi TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI,
BBICKa3bIBaTh CY)KIICHUS OTHOCHUTEIHHO BBITIOJIHGHUS TMpeajiaraeMo  3ajiaqd,
VYHUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3WIMK NPYTUX YYACTHUKOB JUAIOTa WU
JUCKYCCHH );

pacmo3HaBaTh HEBepOaibHBICE CpeACTBAa OOIICHUS, TIOHMMATh 3HAYCHHE
COIMAJILHBIX 3HAKOB, MPEINOCHIJIOK BO3ZHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlMil, yMETh
CMSATYATh KOH(DIJIUKTHI ¥ BECTH MTEPETOBOPHI;
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BIIQJICTh PA3IMYHBIMM CIOCOOaMU OOIICHUST W B3aUMOJACHCTBUS, MOHUMATH
HaMEpPEHUS JPYTUX JIOACH, MPOSBISATh YBAXKUTEIHLHOE OTHOILIEHHE K COOECEHUKY U B
KOPPEKTHOU popme (HopMyTUpOBaATH CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO W3JaraTh CBOIO TOYKY 3pPEHUSI C HCHOJb30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHas 1esiTeJIbHOCTD:

MMOHUMATh M WCHOJB30BaTh MPEUMYIIECTBA KOMAaHAHOWM U WHAUBUIYAIbHOM
paboThl MpU pelieHud OUOJOTUYECKOM MPoOsIeMbl, 0OOCHOBBIBATH HEOOXOIUMOCTH
MPUMEHEHHUS TPYIIOBBIX ()OPM B3aMMO/ICHCTBUSI IPU PEIICHUH YU4eOHOU 3a/1aun;

BBLIOMpATh TEMAaTUKy W METOJIbl COBMECTHBIX JEUCTBUH ¢ Y4ETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJIUICKTUBRA,;

MPUHUMATH 1T COBMECTHOM JIESITEIIbBHOCTH, OPTraHU30BbIBATH U KOOPAUHUPOBATH
JNEUCTBHS MO €€ JIOCTHIXKEHUIO: COCTABJSATH IUIAH JICHCTBUM, pacHpenesisiTh POJIH C
y4€TOM MHEHUN YYaCTHUKOB, 0OCYXKIaTh PE3yIbTaThl COBMECTHOU PabOTHI;

OIICHUBATh KAaueCTBO CBOEr0 BKJIAJIa M KaXJOr0 yYaCTHHKAa KOMaHJbI B OOIWMN
pe3yIbTAT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npejyiaraTb  HOBBIC IPOEKTHI, OIICHWBATh UACH C TIO3UIMH  HOBU3HBI,
OPUTHUHAJILHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TTO3UTUBHOE CTPATETUUYECKOE TOBEACHUE B PA3IUYHBIX CUTYAIIHSX,
IPOSIBJISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUITMATUBHBIM.

OBJajieHNe YHUBEPCAJIbHBIMH PeryJATHBHBbIMU JIeHCTBUSIMU:

1) camoopranusanus:

UCITOJIH30BaTh OMOJIOTHUECKUE 3HAHUS JJISl BBISBICHHUS TIPOOJIEM U MX PEIICHUS B
KU3HCHHBIX U YICOHBIX CUTYAIIHSIX;

BBIOMPATh HA OCHOBE OMOJOTHUUECKUX 3HAHUH 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B
CBOHMX JEHUCTBHAX W MOCTYIKaX IO OTHOIICHUIO K )KMBOM MPUPOJIC, CBOEMY 3I0POBBIO U
3I0POBBIO OKPYIKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBJIATh TO3HABATEIBHYIO JCATEIBbHOCTh, BBISBISATH
npoOaemMbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3aJa4ll B 00pa3oBaTEIbLHOU
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHHS NPOOJEMbI C YYETOM HMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsTh paMKH y4eOHOTO NMpeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHHUI;

JienaTh OCO3HaHHBINM BBIOOp, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrIocoOCTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBICHUIO IIUPOKOW APYIAUIIUU B PA3HBIX
00JacTAX 3HAHWM, TMOCTOSHHO TMOBBIMIATH CBOM 0OOpa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:
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JaBaTb OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LICIISAM;

BJIAJIeTh HaBBIKAMH I103HABATEIbHON pPEQIEKCUU KaK OCO3HAHUS COBEPILAEMbIX
JNEUCTBUU U MBICIIMTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIIOIb30BaTh
npu€mbl pedIeKCUU JUIsl OLIEHKH CUTYallMd, BIOOpA BEPHOIO PELICHHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBl W apryMEHTBl JPYIrUX [pU aHaIU3€ pPe3yJbTaToB
NEATEIIbHOCTH;

3) npuHATHE Ce0ONA M IPYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTMBBI M apryMEHTbl JpPYyIMX IIpU aHajlu3e pe3ysIbTaToB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[Ipenmertnbie pe3ynbTaThl ocBoeHUs mporpammbl COO no 6uosiorun Ha 0a30BOM
ypOBHE BKIIOYAIOT crneruduyeckue s yuyeOHoro mnpenmera «buosorus» HaydHbIe
3HaHMSI, YMEHHS U CIOCOOBl JEMCTBHII 1O OCBOCHMIO, WHTEPHpPETAlUU U
npeoOpa3oBaHUI0 3HAHUM, BUJIBI ACSTEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAaHWW B Pa3IUYHBIX Y4YEOHBIX CHUTYyallMsX, a TaKXe B peabHBIX
KU3HEHHBIX CHUTyallUsX, CBS3aHHbIX C Owuonorueit. B mporpamme mnpenMeTHbIe
PE3yNbTATHI IPEICTABICHBI TIO T0JIaM 00yUYEHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO npeameTa «buonorus» ¢ 10 knacce
TOJIKHBI OTPaKaTh:

c(hOpMHPOBAHHOCTh 3HAHMK O MECTE€ U POJIM OUOJOTMM B CUCTEME HAyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyUYHOMN
KapTUHBI MHpPa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCHUMCKUX U 3apyOEIKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAJIBRHOW TPAaMOTHOCTH YEJIOBEKa
JUISL PEIICHUS dKU3HEHHBIX 3a/1a4;

YMEHHUE PAcCKPBIBaTh COJACpPXKaHUE OMOJIOTHYECKUX TEPMHHOB U TOHSATHUHN: >KU3HB,
KJIETKa, OpraHu3M, MeTaboimn3M (0OMEeH BELIECTB U NMPEBpAIlEHUE YHEPTHH), TOMEOCTa3
(camoperynsauusi), ypoOBHEBas OpPraHU3alMs MKUBBIX CHUCTEM, CaMOBOCIPOM3BEICHHE
(penpoiyKuusi), HacJIeACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHUE;

YMEHUE H3j1aratb  OHOJIOTMYECKHE TEOpuu  (KJIETOYHAs, XPOMOCOMHas,
MyTAaIMOHHAS, ICHTPATbHAs JOTMa MOJICKYJISIpHOU Onosorun), 3akoHs! (I'. Mennmens, T.
Moprana, H. 1. BaBuiioBa) u yuyeHus (0 UEHTpax MHOTO0Opa3us U MPOUCXOXKICHUS
KyJnbTypHbIX pacteHuid H. . BaBuioBa), onpenensiTe TpaHHIbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHHUE BIAJETh METOJAAaMU HAay4YHOI'O MO3HAaHUS B OHMOJIOTMM: HAOJIIOJEHHE U
ONMCAHME KUBBIX CHUCTEM, IIPOLIECCOB U SBJICHUH, OpraHu3alMs W IPOBEJIECHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJBUKEHHUE THUIIOTE3bl, BBISIBICHUE 3aBHCHUMOCTH
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MEXIYy HCCICIyeMbIMH BEIUYMHAMH, OOBSCHEHHE TOJYYEHHBIX pPE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE JeJIaTh BHIBOJBI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YJIBTATOB;

YMCHHE BBIJICIATh CYIICCTBEHHBIC NPH3HAKH BHPYCOB, KIETOK TMPOKAPUOT H
AYKapHOT, OJHOKJICTOYHBIX H MHOTOKJIECTOYHBIX OPTraHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMEHa BEIIECTB M MPEBpAIEHUS YHEPTUU B KIIETKE, (DOTOCHHTE3a, MJIACTHYCCKOTO H
DHEPreTUYECKOTO OOMEHa, XEMOCHHTE3a, MHUTO03a, MeEH03a, OILIOJOTBOPCHHUSI,
Pa3MHOXCHUS, MHANBUIYATLHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHE3);

YMCHHE TIPUMCHITh TIOJYYCHHBIC 3HAHUSA JJI1 OOBSICHCHHS] OHOJOTHYCCKUX
IIPOIIECCOB U SIBJICHUH, JJISI IPUHSITHS MPAKTUYECKUX PEIICHUH B TIOBCETHEBHOM KU3HU
C IeNbl0 oOecTeueHuss OE30MaCHOCTH CBOETO 3JI0POBbS M 3JI0POBBSI OKPY)KAFOIIUX
JOJIeH, COOJTFOICHHSI HOPM TPaMOTHOTO MOBEJICHUS B OKPYXaIOIIeH MPUPOIHOH cpere,
NOHMMAaHWE HEOOXOIUMOCTH HMCIIOJIb30BaHUS JOCTHKCHUH COBPEMEHHOW OWOJIOTUH U
OMOTEXHOJIOTHUH ISl PAIIMOHATILHOTO MPUPOJIOIIOIB30BAHUS;

YMCHHE PEIIaTh AJIEMCHTAPHbIC TCHETUYCCKUE 3a7a4d Ha MOHO- W JIMTUOPHIHOE
CKpEIIMBaHUE, CIEIJICHHOC HACJACAOBAaHUE, COCTABIISITH CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JJIs MPECKa3aHus HacJIeI0BaHUs PU3HAKOB Y OPraHU3MOB;

YMEHHE BBITIOJHATH JJa0OPATOPHBIC M IPAKTUYCCKUE paOOTHI, COOJIIOIaTh MpaBHiIa
pu paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYI0BAHUEM;

yMEHHE  KPUTHYECKHM  OIIEeHMBAaThb U  HMHTEPIPETUPOBATH  MH(OpMALHIO
OMOJIOTUYECKOTO COJIEP KaHMs, BKIIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX
UCTOYHUKOB (CpelcTBA MaccoBOM WH(pOpMAIMU, HAYyYHO-TIOMYJISIPHBIE MaTepuabl),
ATUYECKUE AaCHEeKThl COBPEMEHHBIX HCCIEOBaHUN B  OHOJIOTMM, MEAMIIMHE,
OHMOTEXHOJIOTHH,

yMEHHE CO3/7aBaTh COOCTBEHHBIE MUCHMEHHBIC W YCTHBIE COOOIICHUS, 00001Ias
OMONOTUYECKYI0 MH(DOPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HCIIOIh30BATh
MOHSATUWHBIN armapat OUOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS yueOHOTO NpeameTa «buonorusy» ¢ 11 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE€ W pPOJIM OHOJOTUU B CHUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAyUYHOMN
KapTUHBI MHpPa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCHUMCKUX U 3apyOEIKHBIX
Y4EHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH, (PYHKIIMOHAJIBLHOW TPAMOTHOCTH YeJIOBEKa
JUTSL peIIeHUs KU3HEHHBIX 33]1a4;

YMEHHUE PACKPBIBATH COJIEPKaHHE OMOIOTHYECKUX TEPMHHOB WM TIOHSTHHA: BUI,
MOMYJSAUsA, TEeHOPOHM, OBOJIONMUSA, JBWXKYyIMHE CHIBI ((PaKkTOphl) IBOJIOIHH,
MPUCTIOCOOJICHHOCTh  OPTaHU3MOB, BHI000pa3OBaHME, JKOJOTHYECKHE (DaKTOPHI,
HKOCUCTEMA, MPOMYIICHTHI, KOHCYMEHTBI, PEAYICHTHI, 1M MHUTAHUS, HKOJIOTHIECKas
nMpaMujia, OUoreoneHo3, ouocdepa;

YMEHHUE Hu3JlaraTh OWojorndeckue Tteopuu (dBoironnoHHas teopus Y. JlapBuHa,
CUHTETHYECKAasi TEOpHUsS OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIBIIIEBOTO
cxoxnctBa K. M. bapa, yepenoBaHus r1aBHBIX HANPAaBICHUM W IyTed 3Bosirounu A. H.
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CeeproBa, yuenus o Ouochepe B. WM. Bepnaackoro), ompenensitb TpaHUIbl HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIAJAETh METOJAMH HAyYHOTO IO3HAHUS B OHOJOrMU: HAOIIOJEHUE U
ONMCAHHWE UBBIX CHUCTEM, IPOIECCOB M SBJICHUW, OpTraHW3allds MW IPOBEACHUE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIIBMIKCHHUE THUITOTE3bl, BBISBICHHEC 3aBHCHMOCTH
MEXIY HCCICIyeMbIMH BEIUYMHAMH, OOBSICHECHUE IIONYYCHHBIX pE3yJIbTaTOB,
WCITOJIb30BAaHHBIX HAyYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJBI Ha
OCHOBaHHH TOJTYYEHHBIX PE3YJIBTATOB;

YMEHHE BBIJICIATH CYIIECTBCHHBIC MPU3HAKHA CTPOCHHUS OMOJIOTHYECKUX O0BEKTOB:
BUJIOB, TOMYJISAINNA, TMPOJYIEHTOB, KOHCYMEHTOB, DPEIYIIECHTOB, OHOTCOIICHO30B H
IKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEICTBEHHOW M3MEHYUBOCTH, €CTECTBEHHOTO
otbopa, BUJ1I000pa30BaHuUs, MPUCIIOCOOJICHHOCTH OpPTaHU3MOB, el CTBUS
HKOJIOTHYECKUX (PaKTOPOB HAa OPraHMU3MBI, MEPEHOCA BEIICCTB M TOTOKAa JHEPTrUU B
DKOCUCTEMAX, AaHTPONOTEHHBIX W3MCHCHHMA B OKOCHUCTEMax CBOCH MECTHOCTH,
KPyroBOpoOTa BEIICCTB U OMOTCOXUMHUYECKUX ITUKIIOB B Orocdepe;

YMCHHE TIPUMCHSTH TOJYUCHHBIC 3HAHUSA I OOBSICHEHHS OHMOJIOTHYCCKUX
IPOIIECCOB U SIBJICHUH, /ISl IPUHSITHS MPAKTUYSCKUX PEIICHUI B TIOBCCTHCBHOM KU3HU
C Lenbi0 obecreueHus] O€30MacHOCTH CBOETO 3J0POBbSI M 3J0POBBS OKPYKAFOIIMX
JoJIeH, COOIIOICHHSI HOPM TPaMOTHOTO TOBEJIEHUS B OKpYXKalollel MpUpOAHON cpele,
NOHUMAaHHe HEOOXOIMMOCTH MCIOJIb30BAHUS IOCTHXKEHUIM COBPEMEHHON OMOJIOTHH J1JIs
PaIMOHAILHOTO MPUPOOTIOIH30BAHNUS;

YMEHHE pellaTh 3JIEMEHTAapHble OHOJOTHYECKHE 3aJadyH, COCTaBIATh CXEMbI
NEPEHOCa BEIIECTB U YHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUA );

YMEHHUE BBITIOJIHATH J1JA00PAaTOPHBIE U PAKTUYECKUE PadOThI, COOJII0IATh MTpaBUiia
pu paboTe ¢ ydeOHBIM U JJTa00paTOPHBIM 000PYI0BAaHUEM;

yMEHHE  KPUTHYECKH  OICHMBATh W  HHTEPHPETUPOBATH  UHGOPMAIIUIO
OMOJIOTUYECKOTO COJEPIKaHMS, BKIIOYAIONIYIO TMCEBAOHAYYHbIC 3HAHHS U3 PA3IMYHBIX
UCTOYHUKOB (CpeJCcTBA MaccoBOM WH(GOpPMAIMU, HAYyYHO-TIOMYJISIPHBIE MAaTepHUabl),
paccMaTpHBaTh II00ATBHBIE YKOJIOTHUYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH
M0 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HITHIO;

YMEHHUE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHMS, 00001Iast
OMONOTHYECKYI0 MH(DOPMAIUIO U3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIIOJIH30BaTh
MOHATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC
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HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne n/n NporpamMmbl Bceero ;I;)ﬁz:)l;il;l'lecxue o0pa3oBaTe/ibHbIE PeCypChl
bubmmoreka [IOK
I buonorus kax Hayka 2 0.5 https://m.edSO(])_.Iru/7f410292
2 JKuBble crcTeMBl M MX OpraHu3anus 1 bubmrorexa TIOK
https://m.edsoo.ru/7f41¢292
3 XHWMHUYECKUI COCTAB U CTPOEHUE KIETKH 8 1 bubmorexa TIOK
https://m.edsoo.ru/7f41¢292
bu6moreka [IOK
4 JKHSHEACATENLHOCTE KISTKH 6 https://m.edsocL).Iru/7f4lc292
5 Pa3zmHOXeHUE 1 MHIUBUIYAIBHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD ] 15 bu6moreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMst 1 Enbmiorexa OK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4
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11 KUJIACC
Koan4yecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
Ne n/n NPorpamMmbl Bcero HpaxTieckue o0pa3oBaTe/ibHbIE pecypchl
padoTsI
bu6mmoreka [{OK
I IBOMONMOHHAs OHONIOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubnuotexa [JOK
3emite ) https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpy>KaroIias cpeaa 5 1 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo0mrecTBa 1 SKOJIOTHIECKAE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
> Peseproe Bpewa 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 34 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE
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10 KIIACC
KoJsinuecTBO yacoB
Ne n/m Tema vDoKa n DJIeKTPOHHBbIE HU(PPOBHIE
) P Bcero paKTHieckue o0pa3oBaTe/ibHbIE PeCypChl
padoTsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUSA KUBOUW TPUPO/IBI.
) [IpaxTrueckas padora Ne 1 1 05 bubnuoreka [JOK
«Mcnonp30BaHNe pa3IMYHBIX METOIOB MPH ’ https://m.eds00.ru/863e6122
M3y4YEHUN OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bubnuoreka [IOK
H3yYECHUE https://m.edsoo.ru/863e6564
4 XuMHYecKui cocTaB KieTKku. Boja u 1 bubnuorexa [JOK
MUHEPAIIbHBIE COJIU https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHue OCIKOB 1 hitps://m.edsoo.ru/863e6b72
depMeHThI — OUOIOTHYECKHE
. JIab 6ota Ne 1
6 lysenne araTICCRoi aTHBHOCTH | 05 buGmiorera LIOK
ya ) https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha IpUMEpPEe aMHJIa3bl WU
KaTaJia3bl)»
bubmuoreka [JOK
7 YraesozeL. Jinmaas: 1 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 HyxennoBsle KucoTsl. AT® 1 https://m.edsoo.ru/863e6d5c
9 Hcropus n METOABI N3yUEHUS KIIETKH. 1 bubnuorexa [IOK
Knerounas teopus https://m.edsoo.ru/863e6e88
10 KieTka xak meaocTHas »KUBasl CUCTEMA 1 bu6mmoreka [JOK
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https://lesson.edu.ru/lesson/86¢c00dc3-

4fd0-40aa-b7ec-

3de0a656cf42?backUrl=%2F06%2F10

CrtpoeHnue sykapuoTHYECKON KIIETKH.
Jlaboparoprast padorta Ne 2 «3yuenue
CTPOEHUS KJIETOK PACTEHH, )KUBOTHBIX,

bubmmoreka [{OK

11 FOHGOE 1 6AKTEDHH O MIKDOCKOLIOM 1a 0.5 https://m.eds00.1ru/863e6ff0
P p A p https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax u ux
OIIMCaHUE
bu6moreka [IOK
12 OOMEH BEILIECTB WX META00IN3M hitps-//m.edsoo.ru/863¢766¢
bu6moreka [IOK
13 PotocunTes. XeMOCHHTES https://m.edsoo.ru/863e7c¢98
N bubnuoreka [JOK
14 JHeprerHecki ooMen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN LUK KISTKU. [{enenue
kneTkd. Muto3s. JlabopatopHas padora Ne
15 3 «HaOmronenue MI/ITOI;a BII)(J'ICTI?aX 0.5 bubnnorexa LIOK
’ https://m.eds00.ru/863e7dc4
KOHYMKA KOPEIIIKa JJyKa Ha TOTOBBIX
MUKpOIpenapaTax»
16 buocunTes 6enka. Peakuus maTpuaHOTO bubnuoreka [JOK
CHUHTE3a https://m.edsoo.ru/863e796¢e
bubmuoreka [JOK
17 Tpancaswis — Guocuntes Gerka https://m.edsoo.ru/863e796e
18 Heknetounsie Gpopmbl :KkU3HH — BUPYCHI bubmiorexa HOK
https://m.edso0.ru/863e7540
bu6mmoreka [JOK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6mmoreka [JOK
20 Me#o3 https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK. 0.5 bubnuoreka [IOK




30

OmnonotBopenue. JlabopaTopHas pabora
Ne 4 «3yuenue cTpoeHUs OJIOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»

https://m.edso0o0.ru/863e81b6

22 NnmuBuayansHoe pa3BUTHE OPraHu3MOB Bubmiorexa [TOK
Y P P https://m.edsoo.ru/863e8436

23 I'eneTnka — Hayka 0 HaCJIEeICTBEHHOCTH U bubnuoreka [IOK
U3MEHYUBOCTH https://m.edsoo.ru/863e86{2
3aKOHOMEPHOCTH HACTIEAOBAHUS

24 n I/I3HaK011: Momnoru6 I/IJjIHoe Bubmorexa IJOK

P ' P https://m.edso0.ru/863e8878
CKpEIIMBaHNE

75 JluruGpuHoe ckperuBaHuie. 3aKoH bubnuoreka [JOK
HE3aBUCUMOI'0 HACJIEAOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuermieHHOE HACJIeI0BaHKUE MPU3HAKOB.

JlabopaTtopHnas padota Ne 5 «3y4ueHue
pe3ynbTaTOB MOHOTHOPHUIHOTO 1 bubnuoreka [IOK

26 0.5
JTUTHOPUTHOTO CKPEIIUBAHUS Y https://m.edsoo.ru/863e8c60
JpO30¢HITBI HA TOTOBBIX
MHUKpOTpernapaTax»

I'eneruka nona. HacinenoBanue npu3HaKoB, bubnuoreka [IOK

27
CLICIUICHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacnencreennas
U3MeHUUBOCTb. JlaboparopHas padoTa Ne
6. U3yuenne MmoaudukamoHHON bubnuorexa [IOK

28 0.5
U3MEHYUBOCTH, IIOCTPOCHUE https://m.edsoo.ru/863e8efe
BAapHUAIIMOHHOTO PAJia U BApUAITMOHHOMN
KpUBOM»

HacneacrBeHHass U3MEHYUBOCTD.

29 JlaGopaTopnas pabora Ne 7. «AHanu3 05 bubnuorexa [IOK
MyTalui y 1po30¢uiibl Ha TOTOBBIX ’ https://m.edsoo.ru/863e8efe
MUKpOTIpenaparax»

30 I'enernka yenoBeka . O00O0IIEHHUE IO TEME bu6mmoreka [JOK

"HacieacTBEHHOCTh U U3MEHUYUBOCTD"

https://m.edsoo.ru/863e8d78
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31 I'ooBast KOHTpOJIBHAS paboTa 1
32 Cenekuus Kak HayKa M IIpoLiecc 1 bubmorexa [JOK
https://m.edsoo.ru/863e9214
33 MGTOI[I)IUI/I JIOCTHKEHUS CEJICKIINHU 1 bu6mmoreka [{OK
pacTeHuil U JKUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHosorus kak oTpacib 1 bubnuorexa [JOK
IPOU3BOJICTBA https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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11 KIIACC
Koun4yecTBo 4acos
DJIeKTPOHHBbIE HU(PPOBHIE
Ne n/m Tema ypoka IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 DBOJIIOIHS U METOJIBI €€ U3yUCHUS 1 bubmmorexa LOK
https://m.edsoo.ru/863ea20e
2 Ucropus pazButus npeacraBieHuii 00 SBOTIONNN 1 bubmorexka [JOK
prAp pe B https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 MuKposBOTIONH I https://m.edsoo.ru/863e9cle
[Tomynsamms Kak deMeHTapHas eUHUIIA BUIA U
4 sBostonun. Jlabopatopuas padora Ne 1 1 05 bubnuotexa [JOK
«CpaBHeHHE BUIOB 110 MOP(OIOTHIECKOMY ’ https://m.edsoo.ru/863e99c6
KPUTEPUIO»
5 JIBKyIIue CUitbl (3JeMeHTapHbIe (PaKTOPHI) 1 bubnuoreka [IOK
SBOJIIOIMH https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOpMBI 1 hitps://m.edsoo.ru/863e9ed0
Pe3ynbTarhl 3BOIONUHN: TPUCTIOCOOIEHHOCTD
7 OpraHu3MOB M BH1000pa3oBanue. JlaboparopHas 1 0.5 bubnuoreka [JOK
pabota Ne 2 «Onucanue npucrnocooIeHHOCTH ’ https://m.edsoo.ru/863e9fde
OopraHu3Ma 1 €€ OTHOCUTEIILHOTO XapaKTepay
8 Hanpasnenust u mytu Makpo3BOJIIOIUU 1 bubmiorexa [JOK
p T P = https://m.edsoo.ru/863e9cle
9 Heo6parumocTh 3BOTIONHH 1
10 Hcropus xKu3HU Ha 3eMIIe U METOBI €€ U3YyUCHUS 1
11 ['mnoTte3bl NPOUCXOXKACHUS KUZHU HA 3eMIie 1 bubmiorexa [JOK
p a https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMIle 110 3paM U NeproJam 1 bubmmorexa LIOK

https://m.edsoo.ru/863eabbe
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OcCHOBHBIE dTalbI 9BOJIIOLIUHA PACTUTCIIBHOI'O U
XKUBOTHOTO Mupa. [IpakTuueckas padora Ne 1

bu6mmoreka [IOK

13 «M3ydyeHne HCKONIaeMbIX OCTATKOB PACTCHUM U I 0-5 https://m.edsoo.ru/863ea8bc
SKUBOTHBIX B KOJUIEKIIHSIX»

14 CoBpemeHHast cucTeMa OpraHu4eckoro Myupa 1 bubmorexa [JOK
https://m.edsoo.ru/863ca48e
bubmmoreka [{OK

15 DBOJIIOIHS YeJI0OBEKa (AaHTPOTIOTEHE3) 1 hitps-/m.edsoo.ru/863cac2c
bubmmoreka [{OK

16 JIBwxyimue cuitbl ((pakTophl) aHTPOTIOTEHE3a 1 hitps-//m.edsoo.ru/863cadd4

17 OCHOBHEBIE CTaJINHU DBOJIIOINY YEJIOBEKA 1

YenoBeueckue packl U TPUPOIHBIC aJaNITALIUN bu6mmoreka [IOK
18 1

qeI0BeKa https://m.edsoo.ru/863ecaea2
19 PeseprubIit ypok. O6001IEHNE TIO TEME 1

«BO3HUKHOBEHHE U Pa3BUTHUE KU3HU HA 3EMIIC»

20 DKOJIOTHS KaK HayKa 1
bu6moreka [IOK

21 Cpenpl 00uTaHUS U SKOJIOTHYECKUE (HaKTOPhI 1 hitps:/m.edsoo.ru/863eafec

AbuoTtudeckue daktopsl. JJaboparopras padora No
3. «Mopddonornueckrie 0cCOOEHHOCTA PACTEHHI U3
22 aSHBIXpl\(/lI)CCT obOuranusy. Jlaboparo Ifaﬂ abora Ne 1 0.5 bubmiorexa LHOK
p ’ paTopHas p - ’ https://m.edsoo.ru/863eb10e
4. «BrnusiHME CBETa HA POCT M Pa3BUTHE YEPCHKOB
KoJIeyca»
bubmuoreka [JOK
23 Buotiieckue paxtopsl 1 https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKH MOMYISIUH.
24 ITpaktuyeckas padora Ne 2 «Iloacuér niaoTHOCTH 1 0.5
MOMYJISALMKN pa3HbIX BUJOB PACTCHUIN
bu6mmoreka [JOK
25 CooOriecTBa OpraHu3MoOB — OHOIIEHO3 1 hits:/m. eds0o.ru/863¢b46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) 1 bubmuoreka [JOK
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https://m.edsoo.ru/863eb46a

OcHOBHBIC ITOKA3aTSIU YKOCUCTEMEL.

bu6mmoreka [{OK

27 gxﬁzzf;zmne nupamuisl. CBONCTBA SKOCHUCTEM. 1 hitps://m.edsoo.ru/863eb5a
28 [IpupoaHbIe 3KOCHCTEMBI 1
bubmmoreka [{OK
https://lesson.edu.ru/lesson/6231556e-
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1 1 3?5_ Affo-bada-
21a490fd5156backUrl=%2F06%2F11
30 buocdepa — riobanpHas sxocucTeMa 3eMIiTH. 1 bubnuoreka [IOK
3aKOHOMEPHOCTH CYIIECTBOBAHUS OHMOCHEPHI https://m.edsoo.ru/863ebb5e
31 ojgoBas KOHTpOIEHAs paboTa 1 Et?ti?;r?l?:;sigﬁg636bdl 6
32 UenoseuecTBo B Onochepe 3emin 1
33 CocyniecTBOBaHHE TPUPOJIBI U YETOBEYECTBA 1 bubmrorexa IIOK
https://m.edsoo.ru/863ebale
34 Peseprubrit ypok. O6006menue remsr «Coo0biecTna 1
Y DKOJIOTUYECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ1d YYEHUKA

* buonorus. O6mas Ouonorusi, 10 kmacc/ CupornazoB B.U., AradonoBa U.B.,
3axapoa E.T., OOmectBo ¢ oOrpaHM4eHHOM OTBETCTBEHHOCThIO «J[PODAY;
AKIIMOHEPHOE 0O0LIECTBO «3narenscTBO «IIpocsemienue»
* buonorus. O6mass Ouonorusi, 11 xmacc/ CupornazoB B.M., Aragonoa U.B.,
3axapoBa E.T., OOmectBo ¢ OrpaHM4eHHONM OTBETCTBEHHOCTHIO «JIPODAy;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOANYECKUE MATEPUAJIBI 1JIS1 YUUTEJIA

buonorusa. 10 knacc. Meroguueckoe mocooue . MumakoBa Banentuna HukoiracBHa,
K.n.H., monent xadeapsl aumaktuku u dactHbIX MmeTonuk WITKuIIITPO OI'TIY (r.
Open6Oypr), AradonoBa HMuna bopucona, CusormazoB Bmaaucna HWBanoBuy,
Kanauaar memarormdeckux Hayk, MOYETHBIM pabOTHHK oOmiero obpasoBanus PD,
naypeat npemuu npesusienta PO B obiactu o6pa3zoBanus, aBrop YMK mno Guonoruu
N3narenscTBa «IIpocsemienue".
buonorus. 11 kmacc. Metonuueckoe nmocooue k yueobnuky M. b. Aradonosoii, B. U.
CusornazoBa «buosorusa. 11 kmacc. bazoBeiii ypoBeHb» 5087 aBTOophl: Muiakosa
Banentuna Huxonaena, K.m.H., AOLEHT KadeApbl TUAAKTUKH M YACTHBIX METOJUK
UIIKulIITPO OTI'ITY (r. OpenOypr), AradonoBa HMuua bopucoBna, CuBoriazon
Bnagucnas UBanoBuy, Kanauaat negarornyeckux Hayk, MOYETHBIN paOOTHUK OOIIETo
obpazoBanus P®, maypeat npemuun mnpesujacHTa PO B oOmactu 00pa3oBaHUs, aBTOP
YMK o OHnosIornuun HN3narenscTBa «IIpocBemenue»

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI MU PECYPCbHblI CETH
MHTEPHET

https://m.edsoo.ru

https://resh.edu.ru

https://dnevnik.ru
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 76303107728233964789397311633874605151848191082
Brnageney Pemuesa CeeTnaHa AnekceeBHa

OeicTevrened C 10.04.2024 no 10.04.2025
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