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HOACHUTEJIBHASA 3AIINCKA

IIpu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
ompeNesieHus] TOAXO0A0B K (OPMUPOBAHUIO COJIEpkKAHUS Y4EOHOTO MpeameTa
«buonorus» cocraBwiM: KoHUenrtyaiabHble mnonoxkenus PIrOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIeH, COJEep)KaHus, pe3yJbTaTOB OOydYeHHUS W
TpeOOBaHUMN K YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LETAX U
OPUHIUIIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CPEIHETO
oO1ero o6pazoBanusi B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O CTielu(puKe
Ouosiornu, €€ 3HAYCHUW B TIO3HAHMM JKUBOW TMPUPOABI U OOeCTICYCHUU
CYIIECTBOBaHMsI 4esoBedeckoro ooOmiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTpeiesIieHbl OCHOBHBIE (DYHKITUU TTPOTPAMMBbI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma no 6uonoruu 1aét npeacTaBiIeHue o Lelsx, 00 001Iel cTpareruu
00yueHUs, BOCITUTAHUS U Pa3BUTHS 00YyUaIOIINXCsI CPEJCTBAMH yIeOHOTO TIpeMeTa
«buonorusy, onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIepKaHUE, €0 CTPYKTYPY,
pacripesieyieHue 1o paszjeiaM M TeMaM, PEKOMEHIYEeMYI IOCJeI0BaTEIbHOCTD
U3y4YeHUs y4eOHOro Marepuaia ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€l, JIOTMKM 0O0pa3oBaTEIbHOIO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaromuxcs.

B nporpamme 1o 610J0THN TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TMPEIMETHBIM pe3ysibTarTaM OOy4YEeHHUS B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HABATEIbHOMN
JeSTENbHOCTH/Y4eOHBIX JEUCTBUN 00yYarolmuXcsi IO OCBOCHHUIO COIEp>KaHUS
OMOJIOTMYECKOT0 00pa30BaHMS.

B mporpamme no 6monorum (10—11 kmaccel, 6a30BbIN yPOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Yy4YeHUW Owuonoruu, Onarogaps 4emy B Hei
NPOCMAaTPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTUE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS, IIEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILICHHUS, PEICTABICHHUI O 3I0pPOBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHUEM K OKpPYXalollel MPUPOIHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOIOTHUYECKUX TEOPHH, a TaKkKe 3HAHUH O
CTPOCHHHU JKUBBIX CUCTEM PA3HOr0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEIEHO BHUMAaHUE HMCIOJIb30BAHUIO
MOJTyYCHHBIX 3HAHWH B TIOBCETHEBHOM KU3HM IS PEIICHUS TMPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TeHETHYECKOT0 KOHCYJIbTHPOBAHUS, 000CHOBAHUS KOJIOTUUECKH IEJIECO00pa3HOTO
MOBEJCHUSI B OKPYXKAIOIIEH MPUPOJHOU CpEJie, aHAIn3a BIUSHUS XO35UCTBEHHOU
NEATEeNIbHOCTU YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX AKOCHUCTEM.
Ycunenne BHUMaHHWS K TPUKIATHON HAMPABICHHOCTH YYEOHOTO TpeaMera
«buronorus» NpoauKTOBaHO HEOOXOIUMOCTHIO 00ECIICUeHHS] YCIOBUM JJIsl pEIICHUS



OJIHOM M3 aKTyalbHBIX 3a]a4 IIKOJBLHOIO OMOJIOTMYECKOro 00pa3oBaHUs, KOTOPas
npeanoiaraer GOpMUPOBAHHE Yy OOYHAOUIUXCSI CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMs 3aHUMAET BaXHOE
mecto. OHa oOecrneunBaer (popMupoBaHHE y OOYy4YaIOIIUXCS MPEACTABICHUA O
HAyYHOU KapTHHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O KUBOW mpupojae, eé
OTJIMYUTENIbHBIX MpPU3HAKaX — YPOBHEBOW OpraHW3aldd M HBOJIIOLUHU, CO3JAET
yCIIOBUS  JUJIsi:  TO3HAHWA  3aKOHOB  JKMBOM  NpUPOABL,  (OpMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HU, IKOJIOTMYECKOT0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOJE
U YEIJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  odmero  00pa3oBaHMs,  COLUATM3ALUU
oOyuaromuxcs. M3ydenune 6uosorun oOecrednBaeT ycioBHs sl GopMUpOBaHUS
WUHTEJJICKTYalbHbIX, ~KOMMYHHUKAIMOHHBIX W HMH(QOPMALMOHHBIX HAaBBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMK OWOJOTHYECKUX 3HAHUHU C
NPEJICTABICHUSMHU U3 IPYTUX YUEOHBIX MTPEAMETOB, B YACTHOCTH, PU3KUKH, XUMUU U
reorpa¢uu. HaspaHHble MONOKEHUS O MpeAHA3HAYECHUH Y4eOHOro mpeaMera
«buonorus» CcOCTaBWIM OCHOBY JJisi ONpENeNieHUs MOIXOJ0B K OTOOpYy U
CTPYKTYpPUPOBAHHMIO €r0 COJIEpXKaHUs, MPEICTABICHHOIO B IMpOrpaMMe IO
OMOJIOTHH.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C TMO3ULUNA KYyJIbTYpPOCOOOPA3HOTO TMOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOKHBI OCBOMTH 3HAHUS M yMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIEH KyJIbTYpBI, OINpPEICISIONINE aJeKBaTHOE IOBEICHHE
YeJIoBeKa B OKPYJKAIOIIEH NMPHUPOIHON cpeje, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU W MPAKTUYECKOU aesTenbHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEPKaHMsI, KOTOPhIE CITYy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
[ICHHOCTHBIX ~ OpPUEHTALMAX  JMYHOCTH,  CIIOCOOCTBYIOIIUMX  T'yMaHHU3aIUH
OHMOJIOrMYecKOoro 00pa3oBaHuUs.

CtpykTypupoBaHHE cOAEpX aHHs Y4yeOHOro Marepuajga B IPOrpaMMe II0
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUYCHHUS 3HAHMHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW IPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLMHU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJIEJIEHBI CIEAYIOIIME COAEepKaTeabHble TUHUM: «buonorus kak Hayka. MeTobl
HAy4YHOro Mo3HaHusm», «KieTka kak Ouosormyeckas cucrteMa», «OpraHu3Mm Kak
Ouonornyeckas cucremay, «Cuctema U MHOrooOpazHe OpraHM4EeCKOro MHpay,
«IBOJIFOLHS KUBOU IPUPOABDY, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Henp m3yuyenus yuebHoro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE —
OBJajicHUE  OOydYalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETEeHUE YMEHUUN
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTxkeHue 1einu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a3oBoM
YPOBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3axX, MPaBUIax, CIy>KalluX OCHOBOMN
U1 GOPMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeToJaX Hay4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YpOBHSI OpraHU3AIluH, BBIAAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCIICAOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y 0OyYaromMUXCS TMO3HABATEIBHBIX, HHTCIUICKTYAJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TpOIIECCe aHaIu3a JaHHBIX O IMyTSAX Pa3BUTHUSA B
OMOJIOTMM HAyYHBIX B3IJISIOB, MJACH W TOAXOJOB K HM3YYCHHUIO JKHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aINY;

CTAHOBJIEHHE Yy OOydJaromuxcsi oOIed KyJabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBSCHATH U OLIEHUBATH SBIICHUS OKPYKAIOIIETO
MUpa KMUBOU MPUPObI HA OCHOBAHUY 3HAHUH U OIIbITA, IOJYyYEHHBIX IPU U3yYECHUU
OHoJIOTHNH;

dbopMupoBaHue y O0OyYaloOIUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESATENBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
IPUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIFOACHUS STUUSCKUX
HOPM TP MPOBEJICHUU OMOJOTUYECKUX UCCIICTOBAHMIA;

OCO3HAHHE IICHHOCTH OWOJIOTMYECKUX 3HAHUW ISl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYpPBI, IJIsi JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE TPHUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOMN KU3HM IS
OLICHKH IIOCJIEICTBUM CBOEU AEATEIILHOCTU MO OTHOLICHUIO K OKPY’KAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE U COONIOCHHE Mep NPOPUIAKTUKH
3a00IeBaHMA.

B cucreme cpemnero oOmiero obpaszoBanmsi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBISCTCS O0S3aTENbHBIM YUEOHBIM MPEAMETOM, BXOJSIIUM B
cocTaB npeaMeTHoN obsactn « EcTecTBEHHO-Hay4YHbIE IPEAMETHD.

Jlist u3ydenust Ouojaoruu Ha 6a30BOM yPOBHE CPETHETO O0IIero 00pa3oBaHUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 yaca
(1 gac B Henento).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb Guonioruu B popMupoBaHUU COBPEMEHHON HAy4YHOUH KapTHUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUEe, CTaTUCTUYEeCKas o0paboTka
JTAHHBIX).

JdeMoHcTpanum:

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

Tabmuier 1 cxembl: «MeTo bl MO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTUYeCKUe padoThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pazIUYHBIX METOJIOB MpPH
U3YYeHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBbI H X OPTraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOIBL.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alMN OMOCHUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOEHOTHIECKUI ), OMOChEpHBIN.

JdeMoHcTpanum:

Tabnuupr u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HU», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mmoenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Boa 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHune OelKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnnmblie 1 3aMEHNMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (ME€pBUYHASA, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHAA CTPyKTypa). XUMHUYECKHE CBoMcTBa OenkoB. buonorundeckue
GyHKITUN OEIKOB.



depmeHTh — Onosiorudyeckue katanuzatopbl. CTpoeHue pepMeHTa: aKTUBHBIN
HeHTp, cyoOctpatHas crneuudpuyHoct. Kodepmentsl. Butamussl. OTinuns
(hepMEHTOB OT HEOPTaHUUYECKUX KaTaIUu3aTOPOB.

VYrieBoabl: MOHOCaxXapu/ bl (TJIFOK03a, pu003a U 1e30KCupr003a), Tucaxapuiabl
(caxapo3a, JaKkTo3a) M TMOJUCaXapuabl (Kpaxmas, TJIMKOT€H, IIeJUTI0JI03a).
buonornueckue pyHKIIMM YTI€BOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
rupodoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIUIUJIOB KAK KICTOUHUKOB SHEPIUH.

HyxnennoBsle kucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKJIeuHOBbIX KUCIOT. Ctpoenne u ¢pynkuuu JTHK. Ctpoenune u ¢pynxinuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKINH.

[uTonorus — Hayka o kietke. Knerounas teopusi — npuMep B3auMOIEHCTBUS
ujel u (HaKToB B HAYYHOM MO3HAHUHU. METO/Ibl U3YyUCHHUSI KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapykHass MemOpaHa, Moiekyiasl JIHK kak reHernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tumbl KJIETOK: JyKapuoTHueckas | mpokapuoTudeckas. (OcoOeHHOCTH
CTpOEeHUsl MpoKapuoTHdeckoil kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTIWYMUS PACTUTENBHOHM, JKUBOTHOW U
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [nazmaruyeckas memOpana, e€ cBoiicTBa U pynkuuu. Lluromnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowiabl kietkw: OIIC, ammapat ['onbmkw,
an30coMbl. [lonmyaBTOHOMHBIE OpPraHOUABl KJIETKH: MUTOXOHAPHH, IIACTUIBI.
[Ipoucxoxxaenne MHUTOXOHApPUN W TuiacTua. Buapl mactun. HememOpanHbIe
OpraHOUJIbl KJIETKW: pPUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKH. OYHKIUU OPTaHOUIOB KJIETKU. BKiIroueHus.

SAnpo — perynaropusiii 1ieHTp kiaeTku. CTpoeHme smpa: siaepHas o00JI0YKa,
KapuoIUia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pauknun, K. M. bap.

Jnarpammel: «PacripenesieHne XuMUYECKUX 3JIEMEHTOB B HEKUBOW IPUPOAEY,
«PacmpenienieHne XUMHUYECKUX SJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuubr u cxemsl: «llepuoamdeckass TaOiauIa XUMHUYECKHUX DIIEMEHTOBY,
«CtpoeHne MOIeKyJbl BOJIb», «brocunTe3 6enkay, « CTpoeHHE MOJICKYJIbI OCIKay,
«Ctpoenne pepmentan, «Hykneunossie kuciaotel. JJHK», «CtpoeHne moiaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CtpoeHue pacTUTENbHON KIeTKW», «CTpoeHuE MPOKAPUOTHYECKON KIIETKUY,
«CtpoeHue sipa KIEeTKN», « YTIEBOABDY, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE MJid MPOBEICHHUS
HAOIIOJIEHUN, WM3MEpPEHUM, SKCIEPUMEHTOB, MHKPOMpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Jlaboparopnass pab6ora Ne 1. «M3yueHue KaTaJTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPEe aMIIIa3bl WK KaTalasbl)y.

JlaGopatopHast pabora Ne 2. «M3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIpEenaparax u HX
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALINS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB W JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tumnbr oOMeHa BelecTB: aBTOTpOodHBIN U rerepoTpodHbIin. Ponb pepmenToB B
oOMEHE BEIleCTB U MMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPeKTUBHOCTh POTOCUHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI KU3HH
Ha 3emuie. BausiHue ycnoBuii cpeipl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KyJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIOInue OakTepuu. 3HaUeHHEe XeMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHUE YHEPTUHU B KIJIETKE. DTaIlbl SHEPreTHUecKoro oomena. [ ukonus.
Bbpoxenune u ero Buabl. KuciopogHoe OKHUCIEHUE, WM KJIETOYHOE [IbIXaHUE.
OxucnutensHoe pochopmmmpoBanue. IPPEeKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHrte3a. [‘enernueckas wuHbpopmarus wu JIHK.
Peanuzanus reHetndeckoil mHboOpManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoiicTBa. Tpauckpunius — matpuanblii cuHTe3 PHK. Tpancnsuus — 6uocunTtes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OouocunHTese Oenka.

Hexnerounsle ¢popmbl xu3HU — BUpYychl. cTopus oTkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHUS U JKMU3HEHHOrO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesHn pacreHuid, KUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMBIC
Bupycamu. Bupyc ummyHnonedpuuura yenoreka (BUY) — Bo3doyautens CIIN/]a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpersr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumunpsses.

Tabnuier 1 cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMeH», «Xioporiacty, «Potocunres», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIMOHUPOBaHHE reHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupyce, «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukin Bupyca CIIN/]a,
O6aktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne IHK u Tpanckpummsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIW LUK KieTku. MHTepdaza u MuTO3.
[Ipomecchl, mpotekaronue B uHTepdasze. Pernmukarus — peakids MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOrMUEeCKEe OCHOBBI PA3MHOXEHHUS W  MHIWBUAYaJIbHOIO  PpPa3BUTHUSA
OpraHu3MOB.

Henenue kinerkn — Muto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Oecnonoro
Pa3MHOXXEHUS: JEJEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VMcKyccTBeHHOE KIIOHMPOBAaHHE
OpraHW3MOB, €r0 3HAYEHUE JJIS1 CEJEKIINU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Craguu Mmeiio3a. Ilporecchl, mpoucxoAsiiue Ha CTaAusX MeHo3a.
[ToBenenne xpomocom B menosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHHUE MEHo03a.

['ameTtorenes — mporecc 0Opa30BaHUsA TIOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CrnepmMaTo30ui, SAUIEKIETKa) — CIEePMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHHS SUIEKIETOK H crepmMaTo3ousoB. OIIoI0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(oMOpuorene3). DTanmbl IMOPUOHATBHOTO PA3BHUTHS y MO3BOHOYHBIX JKWBOTHBIX:
npoOyieHne, racTpyisnus, opraHoreHnes. I[loctamOpuonanbHOe pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIUYMHOuYHOE). BiusiHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOZICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DOpMBI pa3MHOXKEHHS OPraHU3MOBY», «/IBolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Menosz», «lIpsmoe u HenpsamMoe pa3BuThue», «I aMeToreHe3 y MIIEKOMUTAIOIINX U
4yenoBeka», «OCHOBHBIE CTaIUA OHTOTEHE3 ).

O6opynoBaHue: MMKPOCKOTI, MUKpPOIpENnapaThbl «CnepmaTo30usl
MJIEKOTTUTAIOIIEro», «SiekneTka MiekonuTaomero», «Kapuokuues B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-aliuiuKanus «JleneHne KIeTKku», MOJENb
JIHK, moxenp meTadhazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi pabora Ne 3. «HaOmromenwe mMuTO3a B KJIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpOEHHS TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsieicTBEHHOCTh M U3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus revetuku. Poss nuronoruu
U SMOpHOJIOTMH B CTAHOBJIEHWU TEHETHKU. BKiam poccuiickux U 3apyOeskKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (THOPHUIONIOTHYECKUH,
HUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TeHETH4YEeCKU). (OCHOBHBIE T'€HETHUYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnenem.
MonorubpugHoe CKpeuuBaHue. 3akoH eauHooOpaszust THOPUAOB MEPBOTO
nokosieHus1. [IpaBuiio qoMuHUpOBaHUs. 3aKOH pacIleIIeHHs] TPU3HaKoB. [ 'unoresa
yuCTOTHI raMeT. [1oyiHOe U HenoaHOe TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJICJIOBAHMS
npu3HakoB.  lluToreHeTnuecknue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHMS.
AHanusupyrouiee ckpemuBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUIs1 OTIpEIeSICHHs] TEHOTHUIIa 0COOU.

CuermienHoe HacneaoBanue mpu3HakoB. Pabora T. Moprana o ciersieHHOMY
HacJIeI0BaHUIO F'eHOB. HapylieHune cuenieHrst FeHOB B pe3yJibTaTe KPOCCHHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHnEe KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeeHUE MoJjia. AyTOCOMBI U TOJOBbBIE
xpomocombl. ['omorametrHsle W TreTeporaMeTHble oOpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C IMOJIOM.

N3menunBOCTh. BHIbl HK3MEHYMBOCTH: HEHACEICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(MUKAIIMOHHON U3MEHUUBOCTH. BapualimoHHbIi psif ¥ BapualmoHHas KpuBasl.
Hopma peakumu npusnaka. KonuuecTBEHHBbIE M KaYE€CTBEHHBIE NMPHU3HAKU U UX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHnasi, uinud TeHOTHUINUYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Knaccudukanusi MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUUHBI MyTaluid. MyTareHnbie (pakTophl.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeAcTBeHHOW n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciaeACTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHeaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU. CoBpemMeHHOE OTpeesICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YUCIJIE C MOMOIIBIO
[M[[P-ananu3a. HacnencrtBeHHble 3a00eBaHUsl 4YeJlOBEKa: T'e€HHbIE OOJE3HHU,
0OJIE3HH C HACJEACTBEHHOW MPEIpacnoiioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue U reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPMIAKTUKY U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIMIIMHCKOM
TCHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00IeBaHUI YeTIOBEKA.

JdeMoHcTpanum:

[Toptpersl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabnuub! u cxembl: « MOHOTHUOPHUIHOE CKPEIIMBAHKUE U €T0 IUTOTCHETUYECKAS
OCHOBAaY, «3aKOH pacUICIVIEHUS U €r0 HUTOT€HETHYECKast OCHOBAY, «3aKOH YUCTOTHI
ramer», «Iurnopuanoe ckpemnBanuey, « L lutonornueckne OCHOBBI TUTUOPUAHOTO
CKpelmuBaHus», «Meno3», «BzaumoaencTBue auieabHbIX T€HOBY, «I eHeTHYeCcKue
KapThl PACTEHUI, KUBOTHBIX U 4YelloBeKa», «['eHeTnka mojay, «3aKOHOMEPHOCTH
HACJIEI0BaHUs, CLEIUIEHHOrO € MOJomM», «KapuoTumel 4enoBeKa W >KMBOTHBIXY,
«Buger m3menunBocTH», «MoaudukanmonHas M3MEHUYHMBOCThHY, «HacnemoBanme
pesyc-dakropay, «I'eHeTuka rpynm KpoBu», « MyTalimoHHAs U3MEHIUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKamun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «urubpuaHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MUKPOCKOI U MUKporpenapat «po3oduna» (HopMa, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU Teja), repOapuit «I'opoxX moceBHOM».



JlabopaTopHble U NpaKTH4YecKHe PadoOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO U
JUTHOPUAHOTO CKPEIIMBAHMS Y APO30(HIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaMOHHONW WU3MEHYUBOCTH,
IIOCTPOCHUE BapUALIMOHHOIO psifia MU BAPUALIMOHHOU KPUBOM».

Jlaboparopnast pabotra No 7. «AHanu3 MyTauuii y Apo30(uiabl Ha TOTOBBIX
MUKPOIMPEapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHue W aHaIU3 POJOCIOBHBIX
YeJIOBEKaY.

Tema 7. Cenieknusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3ap0oXkaAeHHe CEJEKIMH U TOMECTHUKALIUS.
VYyenne H. U. BapunoBa o neHTpax mpouCcX0kKACHUSI © MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCX0XKIEHUS JOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, ILITAMM.

CoBpeMeHHbIE METO/BI CeNEeKIMU. MaccoBbId U MHIUBHUIYATbHBIH OTOOPHI B
CEJICKIIMU pPACTeHM U KUBOTHBIX. OIlleHKa 3KcTepbepa. bIM3KOpOICTBEHHOE
ckpenBanue — HMHOpuAMHr. Ywucras nuHus. CKpellMBaHHE YUCTHIX JIUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUAMHT.
Otnanénnas rudbpuauzanus u e€ ycrnexu. MIckyccTBEHHBIN MyTareHes3 U MoJlydeHne
HOJIUIUIOUAOB. JIOCTHKEHUS CENEKIIUU PACTEHU, ) KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHAas WHXKEHEpHUs. ITallbl
co3nanust pexomOumHanTHOW JIHK wu TpaHcrenneix opranu3moB. KieTounas
uHxeHepus. Kiierounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTCHUI.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DKoJIoTMYeCKHe MU JITHdeckue  mpoonembl. [MO  —  TeHeTHYecKHu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuubr u cxembl: kKapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJIbTYPHBIX pacTeHuil», «I[loposbl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuity, «OtnanéHnas ruopuauzanusy, «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OOBEeKThl OuOTEXHONOTUW», «KieTouHble KynabTypsl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue 1 MEpeHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJsKH TUIOI0B M KOPHETIIIONOB JUKUX ()OPM U KYJTbTYPHBIX
COpTOB pacTeHui, repoapuit « CeabCKOX03IMUCTBEHHBIEC PACTCHUS».

JlaGopaTropHble M MpaKkTHYecKUue padoThI:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU pPACTEHUH U
YKABOTHBIX (Ha CEJICKIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,



COPTOMCHBITATEIbHBIM  YYacTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. JBoIIOLIHOHHASI OHOJIOT HSI.

[IpennochiiKu BO3HUKHOBEHUS HSBOJIOLMOHHONW TEOPUH. IBOJIIOLMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusiHME 3BOJIOUMOHHOM TEOPUM HA Pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBujerenscTBa ABOJONUHU. [lajieOHTOIOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BUJOB B TMaJlGOHTOJIOTHYECKOM JIETONUCH, TEPEeXOaHbIe (HOPMBEI.
buoreorpaduyeckue: cxoncTBo U paznuune GayH u GJop MaTepUKOB U OCTPOBOB.

OMOpUOIOTHYECKHUE: CXOJICTBA M Pa3Iu4us IMOPHUOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJOTUYHEIE,
pyAMMEHTapHBIE OpTraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKHX MyTeH y Bcex
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. IIpeanocbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONUM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TMPU OrPAaHUYEHHOCTH PECYPCOB, HEOIpEAEeNEHHAs N3MEHUYHBOCTD,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopust 3Boironnu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonmynsinus kak eITMHUIA BUIA U 3BOJIIOLINH.

JIBxymue cuibl ((paKTOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATHWBHAs W3MEHYMBOCTH. [lOMyssiiuoHHBIE BOJHBI M JpEud
reHoB. M3oas1us U Murpamnusi.

EcrectBennsiit orbop — HampaBisoomuid (akrtop 3BoaOIUUA. DOpMEI
€CTEeCTBEHHOTO 0TOOpAa.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
PUCTIOCOOJIEHN y OpTraHu3MOB. ApoMOp( 036l M UTNO0A AT TAIIHH.

Bun wu BumooGpazoBanme. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30oBaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBOMIONHH:  (pusieTHdYecKas, IUBEpreHTHAs,
KOHBEPTEHTHasI, mapajuienbHas. HeoOpaTuMOCTh 3BOITIOIHH.

[IpoucxoxkaeHue OoT HecleUHaTu3upOBaHHBIX MpeakoB. IIporpeccupyromas
crienuanu3anusa. AfanTUBHAs payalysl.

JdeMoHcTpanum:

[Moptperst: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 2. I'ekkens, @. Mroiuiep, A. H. CeBepiios.



Tabnuupl u cxembl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie», «3apoIbIIIu

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Popmbl  OopbOBI  3a
cylectBoBaHue», «EctecTBeHHBI 0TOOP», «MHOroodpasue copToB pacTEHUN»,
«MHoroo6pasue  mopoa  KMBOTHBIXY, «ITomysamumy, «MyTanuoHHas

U3MEHYUBOCTE», «Apomopdo3by, «amoagantanuu», «OOmas gereHepausy,
«/IBmxymue cunbl sBomonun», «Kapra-cxema wapmpyra nyrtemectBus .
HapBuHa», «bopbba 3a cymiecTtBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«"eorpaduueckoe BUI000pa30BaHmE, « IKOJIOTHIECKOE BUI000PA30BAHMEY.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, KoyuieKius «IIpumepsl 3allUTHBIX TPUCTOCOOJEHUN Yy
KUBOTHBIX», MOfeinb «OCHOBHBIC HAMpPABJICHUS DBOJIONHUNY», 00bEMHAs MOJEIh
«CTpoeHHE TOTOBHOIO MO3Ta MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, Koyekius «DOpMbI COXPaHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHui», wMojaenp ammiukanua «llepekpéct
XPOMOCOMY, BIIayKHbIE MpenapaThl «Pa3BUTHE HACEKOMOTO», «Pa3BUTHE JSATYIIKWY,
MUKporpenapart «/[po3oduna» (Hopma, MyTanuu OpMbI KPEUTBLEB M OKPACKH TEJIA).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnasi pa6ora Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUION.

JlaGopatopnas padota Ne 2. «Onucanue NpucnocoO0JIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMmJIe.

JloHay4dHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuHble rumoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIUSI. AOHMOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB W3 HEOPTaHWYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOH 3BoJonuu. HavyanbHbie 3Tanbl
ouonormueckoi sposroruu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W KX HBOJIOLMUS.
dopMUpPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTAHU3MOB.

PazButne xu3nu Ha 3emuie 1o 3pam U nepuonaM. Karapxeil. Apxeiickas u
nporepo3oiickass d3pbl. [laneo3oiickas 3pa U €€ mnepuoapl: KEeMOPHUHCKHIA,
OPAOBUKCKHM, CHITYPUICKUM, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o030¥icKkas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3o0iickass 3pa u €€ 1epuoApl: NaJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapaKkTepuCTUKa KJIMMaTa U reoJIoTHYecKuX mporeccoB. OCHOBHbBIE 3Tarlbl
ABOJIIOIIUU PACTUTEIBHOTO W JKMBOTHOTO MHpa. ApomMopdo3bl y pacTCHHUU W
XKUBOTHBIX. [I0siBIIEHNE, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.



Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOJMoIUU. OCHOBHBIE
CUCTEMATHYECKUE IPYIIBI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrMs KaKk Hayka. Pa3Burre npencraBieHui o
IIPOUCXOXKIACHNN YeJIoBeKa. Mertonbl u3ydeHus aHTpororeHeza. (Cxonacrtsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBrxyiue cuiibl ((hakTopsl) aHTponorenesa. HacneactBeHHas K3MEHYMBOCTD
U ecTeCTBEHHBIM 0TOOp. OOuIecTBEHHBIN 00pa3 KHU3HHU, W3FOTOBJICHUE OpPYAUi
TPyJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMenblid, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKul, YemoBex
pa3ymHbIi. Haxonku #ckomaemMbIX OCTATKOB, BpEMsI CYLIECTBOBaHUS, O0O0JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 KU3HU, OPYIUsL.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi),  Herpo-aBCcTpajJiougHasi  (3KBaTOpHaJIbHAs]),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  YUepTbl  MPHUCHOCOOJIGHHOCTH  MpEACTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYyLIECTBOBaHUSA. EJMHCTBO 4enoOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3uukHoBeHue CoiHeYHOW cucteMbl», «Pa3Butue
opraHuyeckoro mupa», «PactutenpHas KieTka», <«KHBOTHas  KIETKay,
«IIpokaprornueckas kietka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHMSI YEJIOBEKAa U YEIOBEKOOOpA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YelloBeKay», «/lpeBHeumue moam», «peBHue moam», «llepBbie
COBPEMEHHBIE IO, «HeT0BEUECKHUE PACHDY.

O6GopynoBanue:  Mymsku — «lIpoucxoxkaenne — demoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIJICTIKU WIH
N300pakeHHsT KAMEHHBIX OpYyIWH NEepBOOBITHOTO 4YeloBeKa (KaMHU-YOMIIEPH,
pyomira, ckpebia), TEOXpPOHOJOTHUYECKas TaOnuIa, KOJUICKIUI «DopMbl
COXPaHHOCTH NCKOIIAEMBIX )KMBOTHBIX M PACTEHUI.

JlaGopaTropHble M MpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «/3yueHue nckonaeMblXx OCTATKOB PacTEHUU U
KUBOTHBIX B KOJUICKLIHSIX.

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIA UM KpaeBEUECKUIN My3€ell).

Tema 3. Opranu3Msbl 4 OKpYysKawlas cpeaa.



DKoJorus Kak Hayka. 3aJau U pasJeibl 3KOJOTUUA. MeTOobl KOOI MYECKUX
UCCJEeI0BAHUNA. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYIlHAas, MOYBEHHAs,
BHYTPUOpPTraHU3MEHHAs.

Okonornyeckue (Gakrtopel. Krnaccupukamuss 5KOJOTHYECKUX (PAKTOPOB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE HKOJIOTHMYECKHUX
(hakTOpOB HAa OPraHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DaKTOPOB.
buonoruyeckue puTMBbI.

buotnueckue dhaktopsl. Buasl 6MOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIINSI,
XUIIIHUYECTBO, cUMOMO3 U ero (opmel. Ilapasutusm, koomepauus, MyTyalusM,
KOMMEHCaIu3M (KBapTUPAHCTBO, HAaxXJIEOHUYECTBO). AMEHCAIU3M, HEHUTPAIU3M.
3HaueHne OHMOTHMYECKUX B3aMMOJICUCTBHUI JUIsl CYIIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuuu. OCHOBHBIE MOKa3aTeln
HOMYJISIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanud. J[lnHaMuka 4ucIeHHOCTH MOMYJISIIIUY U €€ peryJsius.

JdeMoHcTpanum:

[TopTpetsl: A. I'ym6onbar, K. @. Pynbe, D. ['ekkerns.

Tabmuupr u cxemsl: kapta «llpupoansie 30HbI 3emin», «Cpenbl oOUTaHUS
opranuzMoBy», «®Dotonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YHCJICHHOCTH NOMYJISIUU HHGY30puHu-Tyhenbku», «Ilumessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlabopatopnas pabdora Ne 3. «Mopdonoruyeckue 0cCoOOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BrnusHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCay.

[IpakTrueckas padora Ne 2. «I[loacu€T MIOTHOCTH NOMYJISLUI Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa 1 IKOJIOTHYECKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
OpOCTpaHCTBEHHas, Tpoduueckas (muienasi). Bunabl-momuHantel. CBs3M B
ouoreHose.

Okonoruyeckue cuctembl (dkocuctemsbr). [lonsitue 00 »dKocucreMe u
ouoreoneHoze. DyHKIMOHAIbHBIE KOMIIOHEHTHI JKOCHCTEMBI: IPOIYIEHTHI,
KOHCYMEHTBI, peayLeHThl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMHU B HKOCUCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3KocucTeMBbI. [TunieBrie 1ienu u cetu. OCHOBHbIE
MIOKAa3aTesd 3KOCHCTEMBblL: OHOMacca, NPOAYKLUS. OKOJOIMYECKHE NHPaMUJIbL:



MPOAYKIIMU, YHMCICHHOCTH, Ouomacchl. CBOICTBa SKOCHCTEM: YCTOWYMBOCTD,
camoperyJisanus, pasutre. CyKueccus.

[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EpP M peK. DKOCHUCTEMa XBOWHOIO
WM [IAPOKOJMCTBEHHOIO JIECa.

AHTpOIIOT€HHbIE ~ DKOCHUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X034iCTBEHHOE 3HAUEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopaznHooOpaszue kak Qakrop ycToumBoCcTH »dKocucteMm. CoxpaHeHue
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB U CTPyKTypa
ouocdepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOCcTH OHOcPephl Kak
r100anpHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBecHE M OOpaTHas CBs3b B
o6uocdepe.

KpyroBopoTh! BeliecTB U OMOT€OXMMHUUYECKUE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emin. AHTpororeHHbie M3MEHEHUsI B brocdepe.
['nobanbHbIE KOJIOTHYECKUE TPOOJIEMBI.

CocymiecTBoBaHM€e MPUPOIBI U yenoBeyecTBa. CoxpaneHue 6uopazHooOpasus
KaKk OCHOBa YycroilunmBoctH Ouocdepsl. OCHOBa palMOHATBLHOTO YIPABICHUS
IPUPOJHBIMU PECYpCaMU U UX UCIONb30BaHuE. JlocTHKeHUsT OMOJIOTUN U OXpaHa
IPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsl: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubr u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubsie coobmiectBay, «llenmn nutanus», «IKoJorMyeckas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA
XBOMHOro Jjeca», «bwuorenos Bomoéma», «ArponeHos3», «lIpumepHsie
AHTPOIIOT€HHBIEC BO3/ICVCTBUS HA MPUPOAY», « BaskHEHIIINE HICTOYHUKH 3arps3HCHUS
BO3/lyXa M TPYHTOBBIX BOA», «IlouBa — BakHeiimias cocTaBistomias ouochepsn,
«®Daktopel  gerpamanuu  mouB»,  «llapHukoBelii  dddexT»,  «DakTOpHI
PaAMOaKTHBHOTO 3arps3HeHust Oumochepr», «OOmas crpykrypa Omochepb,
«Pacnipoctpanenune xu3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopot azota B mpupoie».

O6opynoBanue: Mojaenb-amIukanus «Tunuaable OMOIEHO3b», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoeKiuu «buorenosy, «Bpeaurenun BakHEHIITUX
CEIbCKOXO03MCTBEHHBIX KYJIbTYpP», TepOapuu U KOJUIEKIIUHA PACTEHUN U AKUBOTHBIX,
NpUHAIeXKAIINE K Pa3HbIM SKOJIOTUYECKUM TpyIlaM oJHoro Buaa, KpacHas kHura
Poccuiickoit  ®enepauuu, H300pKEHUST OXpAHSEMBIX BUJIOB pACTEHHN U
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNUOJIOT N HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiMBarOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI  OOydYaloIUMHCS TporpamMM  cpeaHero oOimero  oOpa3oBaHMUS:
JTMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
rpaXJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONPEJCIICHUIO, HaJuyue MOTHBAlMM K OOy4YyeHHIO0  OHOJIOTHH,
I[eJICHANIPABIIEHHOE pa3BUTUE BHYTPEHHUX YOCXKIACHUNW JHUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAIUIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU ~YCTAaHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTUYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEIIU U CTPOUTH KU3HCHHBIC TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS Npeamera «buosorus» mocturarorcs B
€IUHCTBE YyYeOHOM U BOCIHUTATCIBHOW JIESITEIHPHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMUA POCCUUCKUMU COIIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE NMpaBWJIAMH W HOPMaMHU
MOBEJICHUS W CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHS, PpA3BUTUS BHYTPEHHEH TMO3ULUMM JIMYHOCTH, MaTPUOTU3MA,
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplIeMy IMOKOJCHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOrO0 OTHOIICHHUS K KYJbTYPHOMY HACJICAUI0 U
TpaJIuUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pe3yJIbTaThl OCBOCHUSA YyueOHOro mpenmeTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMCH JHUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAlIMN, TIO3UTUBHBIX  BHYTPEHHUX  YOEXJCHHM, COOTBETCTBYIOIIHUX
TPaAUITMOHHBIM IIEHHOCTSIM POCCHHCKOr0O OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOIECCE peaau3ali OCHOBHBIX HampaBJICHUU
BOCHUTATEIbHOMN JESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOTO BOCTIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yYaIomIerocsl Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HAa POCCUMCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 0053aHHOCTEH, YBaXKEHHE 3aKOHA
Y MPAaBOMOPSIAKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEILHOCTU MIPHU CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4eOHBIX ¢ T[O3HABATENIbHBIX 3a/lad, BBHIMIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBHUS JIIOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOILECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEJbHBIX M HCCIEIOBATEIBbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB IMpU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEBHOCTH;

2) NIaTpUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaKIaHCKON UACHTUYHOCTH, MATPUOTHU3MA,
YBOKEHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepe; PonuHoil, roparoctu
3a CBOM Kpail, cBor0 PoauHy, CBOHl SI3BIK M KYJIBTYpYy, MPOLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSATHUKAM MPUPOMBL,
NOCTHXEeHUsIM Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OWOJOTHMH, TOHUMAaHUS 3HAYCHHUA OWUOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE YXOBHBIX IECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAash 3CTETUKY ObITa, HAy4YHOrO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1d, OOIIECTBEHHBIX OTHOIICHHUI;



IIOHUMAHUE YMOLIMOHAIIBHOT'O BO3AEUCTBUS )KUBOU IIPUPOJBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISITh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usuyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbI 310POBbS U
IMOLHMOHAIBHOIO 0JIArONOyYHs:

MOHUMAHUE U peau3alius 3J0poBOro u 0€30mMacHOro o0pasa Ku3HH (310pOBOE
NUTaHue, COOJI0ICHIE TUTUEHUYECKUX TIPaBUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM M OTHbIXa, peryispHas (Qu3nyeckas aKTUBHOCTB), OEpexKHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
NCUXUUYECKOMY 3/I0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYAIBHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBEJICHUS B CUTYyallUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (YMOTpeOiIeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHU );

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW W COLUAIbHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHSTh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3iuyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAaHHBIM BBIOOp Oyaymied mnpodeccud ¢ Peanu30BBIBATH
cOOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU )KU3HU,

7) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKM WX BO3MOXHBIX MOCIEACTBUI AJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBIC TP U3YUCHUH OMOJIOTUH 3HAHUS
U YMEHHMS [OpHU PEIICHUH TMpoOJeM, CBSI3aHHBIX C  palMOHAIbHBIM
OPUPOJONOJIB30BAHUEM  (COONIOJIEHHE  MpaBWJ  TOBEACHUS B  NIPUPOJE,
HAIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUSI B DKOCUCTEMAaX, OXpPaHy BHJOB,
aKocHucTeM, Orochepsnl);



AKTUBHOE HENPUATHUE IEUCTBUH, IPUHOCAILUX BPEJ OKPYKAIOLIEH TPUPOJHON
cpene, yMEHHE MPOTrHO3UPOBATh HEOJArONMPUSATHBIE SKOJOTMYECKUE MOCIEICTBUS
NPEINPUHUMAEMBIX NEHCTBUN U NPENOTBPALIATD UX;

HAJIMYUE PA3BUTOIO HKOJOIMYECKOTO MBILIJICHUS, DKOJIOTMYECKOU KYJIbTYPBIL,
OIbITa NEATEIIbHOCTH JKOJIOTUYECKOU HaIIPaBJIECHHOCTH, YMEHUSA
PYKOBOJCTBOBAaTbCSI UMHU B II03HABATEIbHOM, KOMMYHUKATUBHOM U COLIMATIBHOU
IIPAKTUKE, TOTOBHOCTHU K YYAaCTHUIO B IIPAKTUYECKOU AEATEILHOCTHA YKOJIOTUYECKOU
HaIIpaBJIICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKHd M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HA JUAJoOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIBTYpPbl KakK CpelICTBa
B3aUMOJECHCTBHS MEXIY JIFOJbMU U MTO3HAHUS MUPA;

NOHMMaHWe creuuuku OUOJOTMM KaK HayKd, OCO3HaHUs €€ poju B
(GbOopMHUpPOBaHUHN PALMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
NpesICTaBleHus 00 OKpYXKAloIIeM MHpE Kak O €JIMHCTBE MPHUPOIbI, YeJIOBEKa U
oOmiecTBa, B IMO3HAHUM MTPHUPOAHBIX 3aKOHOMEPHOCTEH M pELICHUU NpodsiemM
COXpaHEHMs IIPUPOJHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAUMMOCTH OHOJIOTMH ISl COBPEMEHHOM LMBUIM3ALUU:
o0ecrieyeHnss HOBOTO YpPOBHSI pa3BUTUS MEIULIMHBI, CO3JJaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh pPEeCypcHble  IpoOJeMBbl  Pa3BUTHS
YeJI0BeUeCTBA, MIOMCKA MyTel BBIXO/A U3 IVIOOATBHBIX 3KOJOTMYECKUX MpoOIeM U
o0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALUOHAIBHOMY
UCTOJIb30BAaHUIO MPUPOJIHBIX PECYPCOB U (OPMHPOBAHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOIMYECKUX 3HAHUN B LEIsIX
HOBBIIICHUs OOLIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarommXcs, GOpMHUPYEMOit
IpY U3y4E€HUU OHOJIOTHH;

IIOHUMAHHE CYIIHOCTH METOJOB IO3HAHMs, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HaHUS Ui aHaiu3a |
OOBSICHEHHSI SIBICHUHM OKPY’KAIOIIEro MUpPa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JenaThb OOOCHOBAaHHBIE 3aKJIIOYEHHUS HAa OCHOBE HAy4yHBIX (DaKTOB U
MMEIOIINXCS JAHHBIX C LIEJIBIO NOJIYYEHHUs TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIPHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTyalUsX;

OCO3HAaHHE LEHHOCTH HAay4YHOH HESITEIBbHOCTH, TOTOBHOCTH OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENIBCKYIO NEATENBHOCTD HHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHHUS ydeOHOro mpeameTa «buomorusy»
BKITFOYAIOT: 3HAYUMBIE 11  (OPMUPOBAHUS MHPOBO33PCHUS OOYYAIONTUXCS
MEXTUCIUIUIMHAPHBIC (MEKITPEIMETHBIC) OOIIEHAYYHBIE TOHITHS, OTPaKAroIIHe
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHUPA W CIHCHU(PUKY METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBECHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBICHUE, MPOIIECC,
CUCTEMa, HAy4YHBIM (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClieIoBaHre, HAOI0IeHUE, U3MEPECHHE, SKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
ydeOHbIe JCHCTBUS (ITO3HABATEJbHBIC, KOMMYHHKATHUBHBIC, PETYJSITHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE (YHKIIMOHAIBHONW TPAMOTHOCTH M COITUATBLHOM
KOMIIETEHIIMA ~ OOYyYaroIIMUXCsA, CIOCOOHOCTh OOYYaIIIUXCS  HMCIOJb30BaTh
OCBOCHHBIEC MCKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
ydeOHbIC ICUCTBHSI B TIO3HABATEILHON M COIMAIBLHOM MPAKTHKE.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUSA IMPOTPAMMBI CPEIHEro OOIIero
o0pa3oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaJbHbIMH yueOHBIMU MO3HABATEJIbLHBIMH
AeUCTBUAMM:

1) 6a3oBble JJOrHYEeCKHe TeCTBHS:

CaMOCTOATENbHO  (OPMYJNHMpPOBaTH W AKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(aHayIM3a, CHHTE3a, CpaBHEHUS, KilacCU(pUKAIUU, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIMBATH
CBSI3M C IPYTUMHU TTOHSATUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU UX
JOCTHXKEHUSI, COOTHOCUTH PE3YyJIbTATHI ICSITENIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMONIOTHYECKUE TOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOW IIPUPOJIBIL,

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, JICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PACCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MO/JIETTLHBIE CPEICTBA IS TIPEICTABICHUS CYIIECTBEHHBIX
CBsS3€il W OTHONICHWH B H3yYaeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJA, BBHISIBICHHBIX B PA3JIMYHBIX WH()OPMAITMOHHBIX
HMCTOYHUKAX;



pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepUalibHbIX U HEMATEepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIECTBUI AESTEIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH pabOTy B YCIOBUSIX PEaTbHOI0, BUPTYaJIbLHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILJICHUE MPU PEIICHUHU KU3HEHHBIX MPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHA:

BJIAJICTh HaBbIKAMH y4€OHO-UCCIIEIOBATEILCKON U TPOCKTHOM JIESITEILHOCTH,
HaBBIKAMHU  paspelnieHus mpodsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYSCKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIUYHbIE BUJbBI JEATCIBHOCTH IO MOJY4YEHUIO HOBOTO
3HaHUS, €r0 MHTEPNpEeTalnH, MPeoOpPa3oBaHUIO W NPUMEHEHHUIO B YYEOHBIX
CUTyaIUsX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COIMATIbHBIX MPOEKTOB,;

dbopMupoBaTh HAYYHBIM THUI MBIILUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KJTFOUCBBIMU TTOHSATUSMHU U METOaMU;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B 0O0pa30BaTEIILHOU
NEeSTEHbHOCTU U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajauvy,
BBIIBUTATh TUIIOTE3Y €€ peIllIeHus, HAXOAUTh apTyMEHTBI JIJIs I0Ka3aTeNIbCTBA CBOMX
YTBEPKJIEHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYEHHBIE B XOJE pEIIeHHUs 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

J1aBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JENUCTBUS B TPO(PECCHOHATIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3ZHEICATEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpEAJiaraTh OPUTHMHAIBHBIE MOJIXOAbl U PELICHUS,
CTaBUTb MNPOOIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(POPMAINH (TEKCTE YIEeOHOTO
nocoOusi, HAay4YHO-TIOMYJSIPHOW JHTEepaType, OWOIOTHYECKUX CJIOBApAX W
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B VHTepHeTe), aHAIU3UpPOBATH
MH(pOpMALINIO pa3TUYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTUUYECKH OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



dbopMyIHpOBaTh 3alPOChl U MPUMEHSTh PA3IUYHBIE METOJbI MPHU MOUCKE U
otOope Ouonornueckoil mHpOpMaIUU, HEOOXOIUMOU JJIsi BHIOJHEHUS YUYEeOHBIX
3a/ay;

MpuoOpeTaTh OMbBIT HCMOAB30BaHUA HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOIL30BaHUS PAa3TMUYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMANIbHYIO  (GOpMYy  TIpEACTaBICHUS
Oouonornueckoi nHhopmanuu (Cxemsl, rpaduku, TUarpaMmbl, TAOJIUIIbI, PUCYHKHU U
Jpyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornyeckor umHOpMaNME: TPUMEHSTh XUMHYECKHUe, (PU3HMYECKUEe U
MaTeMaTHYeCKHUe 3HAKHM M CHUMBOJIBI, (OpPMYJbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHME  CPEICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pACO3HABAaHUS U 3alUThl  WH(OpMAaINH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) o0meHue:

OCYUIIECTBIISITh KOMMYHHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO Y4aCTBOBAThH
B JMAJIOT€ WM TUCKYCCHUU TIO CYIIECTBY OOCYyXIaeMoW Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIUMN IPYTrUX YYACTHHKOB
JUanora Wi JUCKYCCHUH);

pacno3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIUKTHBIX CHUTYaIlHi,
YMETh CMSITYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEeHUs IPYTUX JIOACH, MPOSBISTh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyIHpOBaTH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMECTHAS IesITeTbHOCTD:

NOHUMAaTh U MCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJIbHOU
paboThI U penIeHUH OMOTOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHS TPYIIOBBIX ()OPM B3aMMOACICTBUS IPU PEILICHUH YUeOHOH 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEUCTBUN C YUYETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTUXKEHHUIO: COCTABJATH IUIAH JEHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0O BKJIAJa M KaXK/I0I'0 yYaCTHUKA KOMaH/ bl B OOIIHIA
pe3yNbTaT MO pazpabOTaHHBIM KPUTEPUSM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIISITh MO3UTUBHOE CTPATETMYECKOE IMOBEJACHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISTh TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJTbHBIMY PeryJATHBHBIMY IeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBISIBJICHUS MpoOJIeM M uX
pelieHns B )KU3HECHHBIX U yUEOHBIX CUTYyaIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKHM B CBOUX JICMCTBUSX M MOCTYIKaX IO OTHOIICHHUIO K KUBOU MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHOM
NEATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIILHO COCTABIIATH IIJIaH PEIICHUs] TPOOTIEMBI C YUETOM UMEIOIIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIOYTECHUIA;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacHIMPATH paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO IIMPOKON SPYIUIINH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBHIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA U MBICIUTENbHBIX MPOILECCOB, HX Pe3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUHU ISl OIEHKUA CHUTyalldd, BHIOOpA
BEPHOTO pELICHUS;

yMETh OLICHUBAaTh PUCKHM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKEHHUIO;

MPUHUMATh MOTHBbI M AapryMEHThl JAPYTMX MpH aHAJIU3€ PE3yIbTAaTOB
NEeATEeNbHOCTH;



3) npuHsTHE CeON U APYTrHUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYTMX I[PH AHAIN3E PE3YIbTAaTOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEJMETHBIE PE3YJIBTATbBI

[Ipeamernbie pes3ynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOYAIOT cnieruuyeckue s yueoHoro npeamera «buonorusy»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBHUM MO OCBOCHHIO, MHTEPIIPETALIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHMIO 3HAHUM B PA3JIMYHBIX YYEOHBIX CHUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyaIlUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamMeTHbie
pe3yabTaThl IPEACTABICHBI IO TOJaM 00yUYCHHS.

[IpeameTrHbIe pe3yabTaThl OCBOCHUS ydeOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTHHBI MUpPa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OUONOTUH, (PYHKIIMOHATIBLHON
IrPAaMOTHOCTH Y€JIOBEKA I PELICHUS )KU3HEHHBIX 33/1a4;

YMEHHUE PACKpBIBaTh COJEP)KaHUE OMOJOTMYECKUX TEPMUHOB M TIOHATUM:
KU3Hb, KJI€TKa, OPraHu3M, MeTa0o13M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN),
romMeoctad (CamMOperyJysiiusi), ypOBHEBas OpraHU3alMsl JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEAEHUE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHYMUBOCTbD, POCT U
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OHOJOTMYECKUE TEOpuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHAas JIOTMa MOJICKYJIsApHOW Ouonorum), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 meHTpax MHOTOOOpasus u
NPOUCXOKACHUS KyIbTypHbIX pacTteHui H. 1. BaBuiosa), onpeaensitb rpaHUIbI UX
IIPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yYMEHHUE BIAJETh METOJAMU HAYYHOI'O NMO3HAHUS B OUOJIOTHUU: HAOIIOJICHUE U
ONMCAHUE KUBBIX CHCTEM, MPOLECCOB U SIBICHUW, OpPraHU3alMs U IMPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUIKEHNE THITOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXIY WCCICAYEeMbIMU BETUYHMHAMH, OOBSICHEHHE TIOMYyYEHHBIX pPE3yIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHATHMI, TEOPUN U 3aKOHOB, YMEHHE JE€JIaTh BBIBOJbI
Ha OCHOBAHHH MOJIYUYECHHBIX PE3YJIbTATOB;



YMEHHUE BBIICISTh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: 0OMEHAa BEILIECTB W MPEBpAIICHUs] PHEPruu B KIETKe, (OTOCHHTE3A,
IJIACTUYECKOIO0 W SHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OTUIOJIOTBOPEHUS, Pa3MHOXKEHUS, WHIAUBUIYAJIBLHOTO Pa3BUTHS  OpPraHu3Ma
(OHTOTEHE3);

YMEHUE TPUMEHATH MOJYYEHHbIE 3HAHUS VISl OOBSCHEHUS OHUOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUH, JJIsl IPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEeJpl0 obecriedeHHsi O€30MaCHOCTU CBOETrO 3/I0POBbsl M 370POBbS
OKpYXaIOIUX JI0feH, COOMI0IEeHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKpY X arolen
OPUPOAHON cpelle, NMOHMMaHUE HEOOXOJMMOCTH MCIOIB30BAHUS JIOCTHXKEHHIM
COBPEMEHHOMU ounonoruu u OMOTEXHOJIOTUHI UL PalMOHAILHOTO
PUPOIOIIOIH30BAHUS;

yMEHUE peniaTh »dJEMEHTapHble TEeHETHYEeCKHEe 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CLEIJICHHOE HACIEOBAaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAHUS JJIs MPECKa3aHusl HACIeIOBaHUS MPHU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJNHATH JA0OpPATOPHBIE U TPAKTHYECKUE PaldOThI, COOMIOAATH
paBuja pu padbore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYyI0BAaHUEM;

YyMEHUE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOUAIONIYIO TICEBJOHAYYHBIE€ 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAcCOBOM MH(OpMAIUHU, HAYYHO-TIOMYJISpHbIE
MaTepHalibl), ITUYECKHWE aCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037]aBaTh COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMONIOTHYECKYI0 HHPOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHWHBIN armapaT OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OHMOJIOTHH B CHCTEME HAyYHOTO
3HaHHUS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAPTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATBHOU
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHHUE PACKPHIBATH COJICPKAHUE OMOTOTUIECKUX TEPMUHOB U TTOHSITHI: BUI,
MOy, TEHO(POH], SBOJIONMUSA, NIBIKYIIUE CHIBI ((PakToOphl) 3BOIIOINH,
NIPHUCTIOCOOJIEHHOCTh OPTaHW3MOB, BHI000pa30BaHUE, HKOJOTHYECKUE (DAKTOPHI,
AKOCHUCTEMA, NPOJAYUEHThI, KOHCYMEHTBI, pPEAYLEHTbl, LENU I[UTAHUS,
JKOJIOTHYECKas MUpamuia, OnoreoreHos, onocdepa;



YMEHUE H3/IaraTh OWOJIOTMYECKHE TeopuH (PBOJIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUS DBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K. M. bspa, uepenoBaHusi TJIaBHBIX HANpaBlIEHUW U
nytedt sBomornuu A. H. CeepuoBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIPEEISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHUE BJIAJIETh METOAAaMU HAYYHOT'O MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OIMCAHKME JKUBBIX CHCTEM, IPOIECCOB U SIBICHHM, OpraHW3alMs W IPOBEICHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBIIKEHUE THITOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXITy HCCICAYCMBIMU BEIUYMHAMH, OOBSICHCHHE TIOJYyYCHHBIX PE3YyJbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSATUH, TCOPUH U 3aKOHOB, YMCHHE JI€JIATh BBIBOIBI
Ha OCHOBAHWH TMOJyYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICTATh CYIICCTBCHHBIE NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
OOBEKTOB: BHJOB, TOMYJIALWN, TMPOIYIEHTOB, KOHCYMEHTOB, pEIYyICHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOJIEHHOCTH
OpPTaHM3MOB, JIEHCTBUS DSKOJIOTHMUECKHX (DAKTOPOB HAa OPraHM3MBI, MEpPeHoca
BEIICCTB M IIOTOKA DHEPrUM B IKOCUCTEMAaX, aHTPOIOTCHHBIX H3MCHCHHHA B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB W OMOT€OXMMHYECKHUX
ITUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTH MOJTYYEHHBIE 3HAHUA A OOBSICHEHUs OMOJIOTMYECKUX
IPOLIECCOB U SBJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOMU
KU3HA C LEJIpl0 oOecreyeHus O€30MacHOCTH CBOEro 3/I0POBbS U 3/I0POBbS
OKPYXAIOIIUX JI0eH, COOMI0IEHNsI HOPM I'PaMOTHOT'O TOBEICHUS B OKpYXKarolen
NPUPOJHON Cpelle, MOHHMMaHUE HEOOXOJWMOCTH HCIOIB30BAHMS TOCTHKECHHIM
COBPEMEHHOW OMOJIOTUH ISl PAallUOHATBHOTO MPUPOIOTIOIE30BAHUS;

yMEHHUE pemniaTh dJeMEHTapHbIe OMOJIOTHYECKUE 3a/1aul, COCTABISITH CXEMBI
MEpEeHOCca BEIIECTB M SHEPTUU B AKOCUCTEMax (1IN MUTaAHUS );

yMEHHE BBITIONHATh J1aOOpaTOpHBICE W TpaKTUYeCKue paboThl, COOIIOIAThH
IpaBWiIa MpU padoTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHUBAaTh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIUK, HAYYHO-TIOMYJISIPHBIC
MaTepHalbl),  paccMaTpuBaTh  TJIOOQIBHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO037]aBaTh COOCTBEHHBIE THMCHMEHHBIE W YCTHBIE COOOIICHWS,
000011asi OMONOTHYECKYI0 HH(POPMAIIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh MOHSITUNUHBIN ammapat OUOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! broorus kak Hayxa 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHu3aIus 1 bubnmorexa [JOK
p H https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOEHUE KIETKH 8 1 httns:/m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edso0.ru/7f41c292
PazmHOXeHuEe U MHAUBUIYJIbHOE Pa3BUTHE bubnmuorexka [JOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3moB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
8 Pesepatioe npems L https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
! IBOIMIOUHOKKAs GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
9 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 Opranu3Mbl ¥ OKpYIKaromias cpeja S https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa ¥ SKOJIOTHUYECKUE CUCTEMBI 9 https://m.eds0o.ru/7fA1ccTA
bu6mmoreka [IOK
> Pesepiioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O
- 34 0 2.5

I[TPOTPAMME



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

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeToapl TO3HAHUS KUBOK
npuposl. [IpakTideckas padota
2 NI: lp«I)/IICHOJ'II:)SOBaHI/Ie a:fmqﬁmx 1 0.5 bubmorexa TOK
) P ' https://m.edso00.ru/863e6122
METOIOB TP U3yYCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucTeMHl, 1 bubmuoreka [JOK
MPOLECCHl U UX U3YUYCHUE https://m.eds00.ru/863e6564
XuMHYecKui cocTaB KiIeTku. Boaa bubmuoreka [JOK
4 1
Y MUHEpaAJIbHBIE COJIHA https://m.eds00.ru/863e674e
bubmuoreka [JOK
5 benku. CoctaB u cTpoeHue 6e1KoB 1 https://m.edsoo.ru/8636b72
depMeHThI — OMOJIOTHYCCKUE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIas3bl
WJTU KaTajiasbl)»
7 Vraesonasl. JIunuael 1 Eubmiorexa OK

https://m.edso00.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 Hyxentossie kciorst. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus n meTonp! n3ydeHus bubnuorexa [JOK
Kkietku. Knerounas reopus https://m.eds00.ru/863e6e88
10 Knerka kak nenoctHas xxuBas
cucremMa
CrtpoeHue 3yKapuoTUYECKON
kietku. Jlaboparopnas padora No 2
«/3yueHne CTpOeHUs KIETOK Bubnuoreka ITOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxkTepuil Mol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTIpEiapaTax u ux
OTIICAaHUEY
bu6mmoreka [IOK
12 OOMeH BEILECTB KT META00MH3M https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
13 Potocunres. Xemocuires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 JHepreTHieckui 0omen https://m.edso0.ru/863e7aae
JKU3HEHHBIN IUKIT KIETKH.
Jlenenue KiaeTku. MuTo3.
15 JlabopartopHas padota Ne 3 05 bubnnoreka [JOK
«HabmroneHne MUTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOIO CUHTE3a https://m.eds00.ru/863e796e
17 Tpancnsanus — 6unocuHTe3 6enka bubmmorexa [JOK

https://m.eds00.ru/863e796e



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

18 Hexnerounsie ¢popMbl )KU3HA — bubmuorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubmmoreka [{OK
19 @opMBI Pa3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuoreka [JOK
2 M
0 eHos https://m.edso00.ru/863e7f4a
OO6pa3zoBanue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpeHue.
21 JlabopatopHas padorta Ne 4 05 bubmuorexa [JOK
«M3y4eHne CTpOEHUS MOJTOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
99 NuauBuayanbsHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneruka — Hayka o
23 HAaCJIEACTBEHHOCTH U bubmorexa HOK
8 https://m.eds00.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MPU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] pr https://m.edso00.ru/863e8878
CKpeIllBaHHE
UTHOpPUIHOE CKPELMBaHUE.
25 };[aKOH iefaBHCHDfO;J; Bubmmorexa LIOK
https://m.edso0.ru/863e89a4
HacJIeIOBaHMS MPU3HAKOB
CuersieHHOE HaClIeJJOBaHHE
26 npusHakoB. JJabopaTopHas paboTta 05 bubnuoreka [IOK

Ne 5 «3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUIAHOTO

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



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

CKpELIMBaHUA y Jp030(UiIbl Ha
TFOTOBBIX MUKpPOIIpENapaTax»

97 I'eneTnka nosa. HacnenoBanue 1 bu6mmoreka [{OK
MPU3HAKOB, CUEIUICHHBIX C ITOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHYUBOCTh. JlabopaTopHast
pabota Ne 6. U3yuenue bubnuorexa [JOK

28 . 1 0.5
MOIU(UKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MTOCTPOSHUE BApUAIIMOHHOTO Psia
Y BApUALIMOHHON KPUBOIN»

HacnencrBennas N3MEHYHBOCTE.
Jlabopatopnas padorta Ne 7. bubnuorexa [JOK

29 . 1 0.5
«AHanu3 MyTarui y 1po30Quisl https://m.edso00.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEiapaTax»

bu6mmoreka [IOK

30 Peneriica ueropexa L https://m.eds00.ru/863e8d78
PeseprubIit ypok. O6001IeHIE 10

31 teMme «HaciencTBeHHOCTD U 1
W3MEHYUBOCTh OPraHU3MOBY

bubmuoreka [JOK

32 Cenekuuns Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeTopl U TOCTHKEHUS CEISKINU 1 bubnuoreka [JOK
pacTEeHUN U KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHonorus kak oTpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpobusie | Ipaxrieckie u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 bubmmorexa LOK
https://m.edso0.ru/863ea20e
5 Hcropus pasBuTHs NpeaCcTaBICHUN 1 bubnuoreka [IOK
00 3BOJIOLUHU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MiticpooBomiowts L https://m.edso0.ru/863e9cle
[Tomynsius Kak sIeMeHTapHast
€IMHUIIAa BUJIA ¥ SBOJIOIUH.
4 HL;6OPI:TOPHI;${ pabora Jﬁg 1 1 0.5 bubmorexa [TOK
https://m.eds00.ru/863e99c6
«CpaBHeHHE BHJIOB 110
MOP(OIOrHIECKOMY KPUTEPHUIO»
5 JIBmKyye criibl (3JIEMEHTapHBIC 1 bu6mmoreka [JOK
(haKTOPBI) SBOJIOLUH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EcrectBenHbIi 0TOOP ¥ €T0 (GOPMBI 1 httos://m.edsoo.ru/863e9edo
PesynbTatsl 3BOIIOIUY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHUI000pazoBanue. JlaboparopHas 1 05 bubnuoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u
€€ OTHOCUTETILHOT'O XapaKTepay
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MaKpO3BOJIFOIINHN

https://m.edso0.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
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https://m.edsoo.ru/863e9c1e

HeoOpatuMocTs 3BOTIOIUN

Wcropus xu3Hu Ha 3emiie u

10 "

METO/IbI €€ U3yUCHUS

11 ['mnoTe3bl MpOUCXOXKIACHUS KUZHH bubnuorexa [JOK
Ha 3emuie https://m.edso0.ru/863ea5a6

12 PazButuHe xxu3HM Ha 3emiie o 3pam bubnuorexa [JOK
U IEpHOIaM https://m.edsoo.ru/863ea6be
OCHOBHBIE ATarbl YBOIOIUN
PacCTUTEIBHOTO U JKHBOTHOT'O MHPA.

[IpakTnueckas padota Ne 1 bubnuoreka [IOK

13 0.5
«/3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTIEKIIMSIX»

14 CoBpemeHHas cucrema bubnuoreka [IOK
OPraHU4YeCcKOro Mupa https://m.edso0.ru/863ea48e
OBOJIIOINS YeJI0BEKa bubmuoreka [JOK

15
(anTpOMIOTEHE3) https://m.edso0.ru/863eac2c
JBwxymiue critbl ((hakTopsl) bubnuoreka [JOK

16
aHTpOIOTreHe3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaJ1H 3BOJIIOLIMHI
YeloBeKa

18 YenoBeyeckue packl U MPUPOJIHBIC bubnunoreka [JOK
ajanTalyuy 4ejIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrIit ypok. O60011eHNE TTO

19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KU3HU Ha 3eMIie»

20 DKOJI0rus Kak HayKa



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

Cpenbl OOUTaHHS B SKOJIOTHUECKUE

bubmuoreka [JOK

21 (baxTopbI https://m.edsoo.ru/863eafec
AbGunotndeckue paKTopsl.
JlabopatopHas pabora Ne 3.
«Mopdonorudeckre 0COOCHHOCTH

22 paCTSfoI 13 Pa3HBIX MECT 0.5 brmmorexa [TOK

https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHast pabora
Ne 4. «BnusiHue cBeTa Ha poCT U
pPa3BUTHE YEPEHKOB KOJICYCa
bu6mmoreka [IOK

23 buornieckie GakTope! https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XaPAKTEPUCTUKHI
nonyysiuu. [IpakTudeckas padota

24 Ne 2 «IToacuéT mIoTHOCTH 0.5
TOMYJISIINI pa3HBIX BUIOB
pacTeHui»

o5 Coo01recTBa OpraHu3MoOB — bubnunoreka [JOK
OHOIIEHO03 https://m.edsoo.ru/863eb46a

26 OKOJIOTHYECKHUE CUCTEMBI bubnuorexa [JOK
(KOCHCTEMBI) https://m.edso00.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN

97 3KOCHUCTEMBI. DKOJIOTUYECKUE bubmuoreka [JOK
nupaMuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 IIpuponHbIe 3KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — rinodanbHas bubnuorexa [IOK

3KOCUCTEMA 3EMIIU

https://m.edso0.ru/863ebb5e



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

31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouochepsl https://m.eds00.ru/863ebd16

32 YenosedecTBo B bnocdepe 3emin 1

33 CocymiecTBoBaHUE MIPUPOJIBI U 1 bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepubIit ypok. O60061eHe

34 TeMbl «Coo0I1ecTBa u 1
IKOJIOTHYECKUE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 55

[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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