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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OWUOJOTUU TEOPETHUECKYIO OCHOBY IS
OMpeNeNIeHUs] TOJAXO0/I0B K (OPMHUPOBAHUIO COAECPKAHUS Yy4eOHOro MpeaMera
«buonorus» cocraBwin: KoHuentyaiapHele mnosoxeHuas PIroC  COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJIepKaHus, pe3yIbTaTOB O0YUeHUS U TPEOOBAHUIMA
K YPOBHIO TIOJITOTOBKM BBIMTYCKHUKOB, MOJIOXXEHUSI 00 OOIIUX LENSIX U MPUHIUIIAX,
XapaKTEPU3YIOIIMX  COBPEMEHHOE COCTOSHHE CHCTEMBI  CPEIHETro  OOIIero
oOpazoBanuss B Poccuiickoit denepannu, a Takke TMOJOXKEHHUS O crenuduke
Ouosioruu, €€ 3HAYCHUM B T[O3HAHUMU SKUBOM TPUPOJALI M 0OEecreYeHUU
CYILIECTBOBAHUs 4ejoBedecKoro ooOmiecTBa. CoriacHO Ha3BaHHBIM IOJIOKECHUSIM,
oTpeiesIeHbl OCHOBHBIE ()YHKITUU ITPOTPaMMBbI 110 OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma o 6uosioruu JaéT MpejcTaBlIeHHUE O IeNsIX, 00 00IIeil cTpaTeruu
00y4eHUs, BOCIIUTAHUS U Pa3BUTHUS OOYYAIOUIUXCSl CPEJCTBAMH y4eOHOTO IMpeaMera
«buonorusy, onpeaenseT o0s3aTeILHOE MPEAMETHOE COJACP)KAHKE, €r0 CTPYKTYpPY,
pacnpenesieHue 1O paszjeliaM M TeMaM, PEKOMEHIAYEMYIO MOCJIeA0BATEIbHOCTD
U3y4YeHHUs y4yeOHOTO MaTepualia ¢ y4éTOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€H, JIOTMKHM 00pa30BaTeIbHOIO  MpOIlecca, BO3PACTHBIX  OCOOEHHOCTEH
00yJaromuxcs.

B nporpamme mo Guosioruu Takke YUUTBHIBAIOTCS TpeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpEeJAMETHBIM H TPEIMETHBIM pe3yibTaTaM oOOy4YeHUs B
bopMUpPOBaHUY OCHOBHBIX BUJIOB YYEOHO-TIO3HABATEIHHON JEATEILHOCTH/YUEOHBIX
NEeHCTBHM 00YyJaroNUXCs IO OCBOSHUIO COJIEPyKaHUsI OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo 6umomorum (10—11 kmaccel, 06a30BbI YpOBEHB) peain30BaH
IPUHITMIT TPEeMCTBEHHOCTH B H3YYEHHUHM OWOJIOTHH, Ojlaromapss 4emMy B HeH
MpPOCMATPUBACTCS  HAMPABJICHHOCTh HA  pPAa3BUTHE 3HAHMM, CBA3AHHBIX C
dbopMupOBaHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IICHHOCTHBIX OpHEHTAIIUN
JUYHOCTH, IKOJIOTHYECKOTO MBIIUICHHS, MPECTABICHUN O 3JI0POBOM 00pa3e KU3HU
1 OCpeXHBIM OTHOIICHHEM K OKpY)Karomen mnpupoaHou cpezae. Iloaromy Hapsaay ¢
M3y4eHHEM OOIICONOIOTUYECKUX TEOPUM, a TaKkKe 3HAHUW O CTPOCHUHM >KHBBIX
CHUCTEM pa3HOr0 paHra M CYUIHOCTHM OCHOBHBIX MPOTEKAIOUX B HHUX IPOILIECCOB B
nporpaMMe no OUOJOTHUU YAEIEHO BHUMAHUE MCIOIb30BAHUIO MOJYYEHHBIX 3HAHUM
B T[IOBCEIHEBHOM JKM3HM MJi1 pEUIEHUd TMPUKIAJHBIX 3aJlad, B TOM YHUCJE:
Mpo(UIaKTUKN HACIEACTBEHHBIX 3a00JI€BaHUN YEIOBEKAa, MEIMKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHMSI SKOJOTHYECKU LEJIeCO00pa3HOTO IOBEACHUS B
OKPY’KAIOIIEH MPUPOJHON CpeAe, aHAIM3a BIMSHUSA XO3SMCTBEHHOW JEITEIbHOCTH
YeJOBeKa Ha COCTOSIHME NPUPOJHBIX M HUCKYCCTBEHHBIX JKOCUCTEM. Y CHIICHHE
BHUMAaHHUS K TMPHUKIATIHOM HANpaBICHHOCTH y4eOHOro mpenmera «buomorus»
MPOJIMKTOBAHO HEOOXOJIUMOCTHIO OOECIEUEHHs] YCIOBUM ISl PElIeHUs OAHOU U3
aKTyaJbHBIX  3a7a4  IIKOJBbHOrO  OWOJOTMYECKOro  oOpa3oBaHUsA, KOTOpas



npeanoiaraer (OpMUPOBaHHE Yy OOYHYAIOMIMXCSA CIHOCOOHOCTH AaJalnTHpPOBAThCA K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpenHero oouero o0pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona oOecneunBaeT (GpopMUpOBaHUE y OOYYAIOMIMXCS MPEJCTABICHUN O HaydyHOU
KapTUHE MUpa, pacmupseT W o0000m@aer 3HaHUS O JKUBOM mpupoxae, e€
OTJIUYMUTENIbHBIX TMpPU3HAKAX — YPOBHEBOM OpraHU3allUM M SBOJIOLUH, CO3JAET
YCIIOBUS JUIsl: TIO3HAHUS 3aKOHOB JKUBOW MPUPOIbI, POPMUPOBAHUS (PYHKIMOHATBHON
IPaMOTHOCTH, HaBBIKOB 3[J0POBOTO M 0€30MacHOT0 00pa3a >KU3HHU, SKOJIOTUYECKOro
MBIILJIEHUS, IEHHOCTHOT'O OTHOILIEHHUS K )KMBOW MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TaKKe ISl pEelICHUs] BOCIIUTATEIbHBIX U
Pa3BHUBAIOLIMX 3aJlay CPEeJHEro o01Iero o0pa3oBaHusl, COUUATU3ALNNA 00 yUarOIMXCS.
Nzyuenue ouonoruu o0ecreynBaeT yCIIOBUSA TSt dbopmupoBaHUs
UHTEJUICKTYalbHbIX, = KOMMYHHMKAallUOHHBIX U  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETHUYECKOM KYJBTYpbI, CIIOCOOCTBYET HWHTErpalid OHOJOTMYECKUX 3HAHUU C
PEACTaBICHUSAMH U3 JPYTrUX y4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUU U
reorpaguu. Ha3BaHHbIE TMOJOXKEHHUA O TMpPEJHA3HAUYEHUH Y4YeOHOro mpeaMera
«buonorus» cocTaBWJIM OCHOBY JJIA ONpENCICHUs TMOAXOJAO0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €T0 COJIEP KaHUs, MPECTABICHHOrO0 B IPOrpaMMe 10 OHMOJIOTHH.

Otb6op conepxkanust yueOHoro mnpenMera «buonorusi» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIHUK KYJIBTYpOCOOOpPA3HOrO TMOAX0AAa, B COOTBETCTBUU C
KOTOpPBIM OOy4aroluecss AOKHBI OCBOUTh 3HAHMS M YMEHHMs, 3HAYUMBIEC ISt
dbopMupoBaHus 0011 KyJIbTYpHhI, ONPELISAIONINE aJIeKBATHOE TTOBEICHUE YelIOBEKa
B OKpYy’)Karolleil MpupogHOil cpene, BOCTpeOOBaHHBIE B TOBCEAHEBHOM KU3HU U
IPaKTUYECKON aesTenbHOCTH. Oco0oe MECTO B ATOM CHUCTEME 3HAHWM 3aHUMAIOT
AJIEMEHTBl  COJEP)KaHMs, KOTOpbIE CIy)XaT OCHOBOM i1  (QopMUpOBaHUS
MPEJICTABIICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MUPA U LIEHHOCTHBIX
OpUEHTAIUSAX  JIMYHOCTH, CIHOCOOCTBYIONIMX TyMaHM3alud  OHUOJOTHYECKOTO
o0Opa3zoBaHUsI.

CtpykTypupoBaHHE coJepKaHUs y4eOHOro Marepuaiga B TMporpamme IIo
OMOJIOrMHM OCYIIECTBJIEHO C Y4Y€TOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUM 00
OTJINYUTEIbHBIX OCOOCHHOCTSIX JKMBOM MPUPOIBI, O €€ YPOBHEBOW OpraHU3alUU U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIEAYIOUIME COJiepKaTeabHble JTUHUM: «buomorus kak Hayka. MeTojsl
HAy4YHOTO TMO3HaHWs», «KieTrka kak Owomormyeckas cuctemay, «OpraHmsm Kax
Oouwonormyeckas cucremay, «CmctemMa W MHOrooOpa3ue OPraHUYeCKOTO MHPay,
«OBOTIOLHNS KUBOU MPUPOIBD», « IKOCUCTEMBI ¥ IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yudeOHoro mnpenmera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIaJicHUE  OOydYalomMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKIIMOHAIBHOM
OpraHU3alUyU KUBBIX CUCTEM PA3HOI'0 paHra U MpUOOPETEeHUE YMEHHI HCIOIb30BaTh
ATU 3HAHUS JJIsl TPAMOTHBIX JIEUCTBUN B OTHOLIEHUH OOBEKTOB KUBOWU MPUPOJBI U
pelIeHus pa3InuHbIX )KU3HEHHBIX MPOOJIEM.



JlocTikeHue 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha 06a3zoBom
ypOBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIONMINX 3a/1a4:

OCBOCHUE OOYYaIOIIMMUCA CHUCTEMbl 3HAHUW O OHOJIOTUYECKUX TEOPUSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIOTe3aX, MpaBUjIax, CIYyXalldX OCHOBOM
U1 GOpMHUPOBAHUS TMPEJICTABICHUN O €CTeCTBEHHO-HAyYHOM KapTHUHE MHpa, O
METOJ[aX HAay4YHOTO TMO3HAaHUS, CTPOCHHHM, MHOTOOOpa3suu M OCOOEHHOCTSX J>KUBBIX
CHUCTEM PAa3HOTO YPOBHS OPraHU3AIMH, BBIIAIONIUXCS OTKPBITUAX M COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YaIOUIMXCS TO3HABATENIHHBIX, HHTEIUICKTYyaJIbHBIX M
TBOPYECKUX CHOCOOHOCTEH B MPOIECCE aHalu3a JaHHBIX O MYTSAX pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3TJISJ0B, MJIEHM W TOJXOJ0B K H3YYCHHUIO >KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTaHOBJIEHHWE y oOyyarommxcs oOmell  KyabTypbl, (GYHKIIMOHAIBHOM
IPAMOTHOCTU, Pa3BUTHE YMEHUU OOBSICHSATH M OIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOUM MPHUPOJBI HA OCHOBAHUM 3HAHHWM WM OIBITA, MOJYYCHHBIX TIPU U3YUCHUU
OHMOJIOTHH;

dbopmupoBaHue y OOydYalOMMXCSA YMEHHM WIIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TPAKTHYECKOW JEATETLHOCTH YeJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTU TIO3HAHUS YEIIOBEKOM IKUBOU
IPUPOJIBI, HEOOXOIUMOCTH OEpPEKHOT0 OTHOIIEHHUS K HEeH, COONIOACHUS 3TUYECKUX
HOPM TP MPOBEJEHUU OMOJOTUYECKUX UCCIIET0OBAHMIA;

OCO3HAHHE IIEHHOCTH OHWOJIOTUUECKUX 3HAHWUM [Jis TOBBIIICHUS YPOBHS
HKOJIOTHYECKOUN KYJIbTYpHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IPUMEHCHHE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOMN JKM3HU IS
OLICHKH MOCJEICTBUM CBOECH AEATEIBHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH Cpele,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHME U COOJIOJICHHE Mep MNPOPUIAKTHKA
3a00JIeBaHUA.

B cucreme cpemnero obmero obOpasoBanusi «buomorums», uzydaemas Ha
0a30BOM ypOBHE, SBISETCS O00S3aT€NbHBIM YYEOHBIM TMPEIMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOM o0actu «EcTecTBeHHO-HAYyYHBIE PEIMETHIY.

Jlist u3ydenus: Ouosiorny Ha 6a30BOM ypOBHE CpeIHEro oOmiero oopa3oBaHUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 vaca
(1 yac B Henento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUUYECKUMHU U
IpPYTMMH €CTECTBEHHBIMM HayKamu, ¢uiaocoduend, 3TUKOH, 3CTETUKOM M IMPaBOM.
Ponb Ouonoruu B popMUpOBAaHMU COBPEMEHHON HaydyHON KapTuHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TO3HAHMS KUBOW MPUPOJLI (HAOMIOJEHUE, DKCIIEPUMEHT, OIKCAaHUE,
U3MepeHue, Kiaccuukalus, MoJeIupoBaHue, CTaTUCTUYECKass 00pa0oTKa TaHHBIX).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTObI MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckass pab6ora Ne 1. «Mcmomb3oBaHUE pa3IMYHBIX METOJOB IpHU
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U HX OPraHU3AIUS.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeAMET u3ydeHus Ouonoruu. OTauyue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM M HUX pa3HOOOpa3ue. YPOBHU OpraHU3alud OMOCHCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJISIIIMOHHO-BUIOBOM,
KOCHCTEMHBIN (OMOTCOIIEHOTHICCKHM ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabnmuuer u cxembl: «OCHOBHBIE TPHU3HAKH JKU3HUY», «YPOBHH OpraHHU3aIluu
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KIJIETKU. XUMHYECKHE DJIIEMEHTBI: MaKpOJJIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

@OyHKIMM BOABI M MHHEpaJbHBIX BemeCTB B KieTke. llognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHUCIOTBI — MOHOMEPHI OEJKOB.
He3amenumMble M 3aMEHMMbBIE AMUHOKHUCIOTBI. AMHHOKHUCIOTHBIM COCTaB. YpPOBHU
CTPYKTYpbl ~ O€JIKOBOM MOJEKYJbl (MepBUYHAs, BTOPUYHAs, TpETUYHAs U
YeTBEPTUYHAS CTPYKTypa). XMMUYECKUE CBONCTBA OenKkoB. bruonornueckue GyHKIMN
OEJIKOB.

®depmeHThl — Ouosiornueckue Katanuzatopsl. CtpoeHue (epMeHTa: aKTUBHBIN
ueHtp, cyoctpatHas cneudduuHocts. Kodepmentsl. Butamubbl. Otaunuus
(epMEHTOB OT HEOPTraHUUYECKUX KaTaIUu3aTOPOB.



VYrneBoabl: MOHOCaxapubl (TJIIOKO3a, pubo3a U Ae30Kcuprb03a), AUcaxapuibl
(caxapo3a, JakTo3a) M MoJaucaxapuabl (Kpaxmal, TJIMKOT€H, LEeJIII0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlunupael:  Tpurnmuuepuasl,  ¢ochomunuabl, crepounbl. ['mapoduiabHO-
ruapodoOHbIe cBolicTBa. bruonoruueckue GyHkiuu aunuaoB. CpaBHEHUE YTIIEBOIOB,
OCJIKOB U JTUMUJ0B KaK UICTOYHUKOB YHEPTUH.

HyxknennoBele xucnorei: JHK wu PHK. Hykmeotuaer — MoHOMEpHI
HyKi1euHOBBIX KucioT. Ctpoenue u ¢pynkuun JAHK. Crpoenne u pynknuum PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

[utonorus — Hayka o kietke. Kietounas Teopusi — mpumMep B3aUMOJICUCTBUS
ujed u HaKkToB B HAYYHOM TTO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Knerka kak memnoctHas kuBasi cuctema. OOIMe MpU3HaAKU KJIETOK: 3aMKHYTast
HapykHas MemOpana, mosiekynbl JIHK kak reHeTudeckuii anmapar, cuctemMa CUHTE3a
Oenka.

Tunel KJIETOK: dyKapuOTHYECKasi U pokapuotuyeckas. OCOOCHHOCTU CTPOCHUSI
npokapuoTudeckod  kietku.  Knerounass — crenka — Oaktepuii.  CtpoeHue
AYKapUOTUYECKON KiIeTKH. OCHOBHBIC OTIUYUS PACTUTEIILHOM, )KUBOTHOW U TPUOHOM
KJICTKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAJIHMKC, HX
¢ynkiuu. [Inazmarnueckas MmemOpaHna, €€ cBoiicTtBa U ¢yHKkuuu. Lluronnazma u eé
opraHousibl. OgHomemOpannbie opranounbl kietku: OIIC, ammapar ['onpmxu,
nu30coMbl.  [loyaBTOHOMHBIE OpPraHOWAbl KIETKH: MHUTOXOHIAPHUH, ILUIACTUJIBI.
[Ipoucxoxnenne MUTOXOHApUNM U TuacTuld. Buasl miactua. HememOpanHbie
OpraHOUIbI KJIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, IIECHTPUOIN, PECHUYKH, KTy THKH.
OyHKIWU OPraHOUAOB KJIETKH. BKIIFOUEeHUA.

SAnpo — perynstopHblii 1eHTp kieTku. CTpoeHue sipa: saepHas 00010YKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEMIECTB B KIIETKE.

JdemoncTpanum:

IToptpertsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Junarpammel: «PacnipeneneHre XMMUYECKUX AJIEMEHTOB B HEXXUBOW MPUPOAELY,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJE».

Tabmuuer 1 cxemsl: «llepumomuyeckas TabmuIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHne MoJIEKYJbl BOAbI», «brocunTe3 Oenka», «CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenne depmentan, «Hykmneunosbie kuciaoTel. JJHK», «CtpoeHue monekysibl
AT®», «CTtpoeHue syKapuOTUYECKOU KIETKN», «CTpOEHHE KUBOTHOW KIETKUY,
«CTpoeHHe pPACTUTENBHOM KIETKW», «CTpOeHUE NPOKAPUOTHYECKOU KIIETKW,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD».



O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyJOBaHUE i MPOBEACHUS
HaOJIIOJICHUM, W3MEPEHUN, OKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTEIBHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

Jlaboparopnass pabora No 1. «M3ydeHue KaTaquTUUYECKON aKTUBHOCTHU
¢dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnas pabota Ne 2. «3yueHue cTpoeHus KIETOK PaCTEHUM, dKUBOTHBIX
1 OaKkTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCaHUuE».

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

OOMeH BellecTB, WKW METa00JMU3M. ACCUMWISIUS (TUJIACTUYECKUM OOMEH) U
TUCCUMWIIISIITUSL  (PHEPTeTUYECKU OOMEH) — JBE CTOPOHBI €IMHOIO mMpoliecca
Merabonu3Ma. Poyib 3aKOHOB COXpaHEHHS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(PHBIN U rerepoTpodHbIid. Posib hepMEeHTOB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunTte3. CBeroBast U TeMHOBasl ¢das3bl poTocuHTe3a. Peakimu ¢poTocuHTe3A.
OddexTuBHOCTh (GoTOCHMHTE3a. 3HaueHUe (POTOCHHTE3a MJisd JKHU3HU Ha 3emie.
Brnusaue ycnoBuiét cpeapl Ha (OTOCHHTE3 M CIOCOOBI  TOBBIIMICHHUS — €r0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMOCUHTE3. XEeMOCUHTEe3UpYIolIre OakTepuu. 3HAUYE€HHWE XEMOCHUHTEe3a st
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KieTke. PaclieruieHne BellecTB, BbIICICHUE U
aKKyMYJIMPOBAaHUE DHEPTUU B KJIETKE. DTalbl dHEpreTHdeckoro ooMena. ['mukonus.
bpoxenue u ero Buapl. KuUCIOpOAHOE OKHCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTH SIHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. I'enermyeckas wuHdopmamms u JHK.
Peanuzanus reHerndeckodt WHpOpMAIMU B KJIETKE. [ @HETHMYECKHUH KOJ M €ro
cBoicTtBa. Tpanckpunuus — matpuusblid cuHTe3 PHK. Tpancnsiuus — OuocuHTes
Oenka. Orambl TpaHchsauuu. KomupoBanue amuHOKHCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie ¢hopmbl xu3Hu — BUpychl. Mcropust otkpeitus Bupyco (. .
WNBanoBckuil). OCOOEHHOCTM CTPOEHUSI UM  KU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCAMHU.
Bupyc mmmynonedummura yenoeka (BUY) — BozOymutens CIIMJla. OOpartnas
TPAHCKPHIIHS, peBepTa3a u uHTerpasa. [IpodunakTuka pacnpocTpaHEHUSI BUPYCHBIX
3a00IeBaHM.

JdeMoHCcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. Banosckui, K. A. Tumupszes.

Tabmunbl U cxembl: «Tumbsl muTaHus», «MeTabomu3am», «MUTOXOHIAPHUIY,
«OHepretndeckuit oOMen», «Ximoporacty, «DotocunTted», «Ctpoenue JIHKY,
«Ctpoenne u (yHKIIMOHUpOBaHHE TeHay, «CHUHTE3 Oenkay, «[ eHeTHYeCKUui KOy,



«Bupyce», «bakrepuodarn», «Ctpoenne u xku3HeHHbId LUk Bupyca CIIM/a,
6aktepuodaray, «Permukamus JJHK».

O6opynoBanue: moxenu-anmnkauuu «Yasoenne JHK u Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHue KIeTKU», MoJenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounwlii 1mukn, win >KU3HEHHBIM 1K kieTku. MuTepdaza um muto3.
[Ipomecchl, mporekarmue B wuHTepdasze. Permkamus — peakius MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpoOMOCOMHBIM HabOop — KapUOTHII.
JIMTUTONIHBINA U TarIONAHBIA XPOMOCOMHBIE Ha0Opbl. XpoMatuasl. LluTonornyeckue
OCHOBBI Pa3MHOXEHUS U UHAUBUIYAJIBHOTO Pa3BUTHUSI OPTaHNU3MOB.

Henenne knetkn — mMuto3. Craaum murtosa. IIporecchl, mpoucxoasuye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi ruOENb KJIECTKA — aroITo3.

dopmbl pa3MHOKEHHsI OPraHU3MOB: Oecrosioe W TosioBoe. Buabl Gecrosioro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IIOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETreTaTUBHOE pPa3MHOXKEHHE. VCKYCCTBEHHOE KIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE NI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0rO0.

Meito3. Craguu wMeio3a. Ilporecchl, OTpOMCXOISIIME Ha CTaaAusAX Meno3a.
IToBenenue xpomocom B mernose. KpoccuHnrosep. brosornueckuii CMbICT U 3HaUYCHUE
Meno3a.

["ameTorenes — nporecc 00pa3oBaHus MOJTOBBIX KIETOK y )KMBOTHBIX. [los10BBIE
JKEJIe3bl: CEMEHHUKU U snyHUKHU. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK — I'aMeT
(cmepMarto3ou, AMIEKIETKA) — CliepMaToreHe3 u oporeHe3. OCOOEHHOCTH CTPOCHUS
AUIEKIETOK U criepMaTto3onaoB. Omnonorsopenue. [lapreHorenes.

NuauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpPHOHAJIBHOE  Pa3BUTHE
(amOpuorene3). Otanbl 3MOPUOHAIBHOTO PA3BUTHUA y TIO3BOHOYHBIX IKHUBOTHBIX:
npoOsieHne, TacTpylsanus, opraHorese3. llocTomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHUA: TIPSIMOE, HEMpsiMoe (IMYMHOYHOE). BrinstHue cpempl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOre€HE3 IBETKOBOI'O PACTEHHS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuer u  cxembl: «DOpMBI Pa3MHOKEHHS OpPraHU3MOBY», «JIBoWHOE
OIUIOJIOTBOPEHUE Yy ILBETKOBBIX pacTeHuil», «BereraTuBHoe pa3sMHOXKEHHUE
pactenuiy, «Jlenenue kinetku OakTepuin», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHue
xpoMocoMmbl», «Knerounsii mukn», «Pemmmkanus JHK», «Mwurto3», «Meiio3y,
«IIpsmoe n HenpsiMoe pa3BuTHe», «l'amMeToreHe3 y MIICKOMUTAIOMINX U YEIOBEKaY,
«OCHOBHBIE CTaIUX OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOI, MHKPOIPENapaThl «CnepmMaTo30u1bl
MJICKOIIUTAIOLIETO», <«SIHIIEKIIeTKa MIICKONMUTAIOWEro», «KapuoknHe3 B KIETKax



KOpEIIIKa JIyKa», MarHuTHas MOJieNIb-antnKanus «Jlenenue kietkn», moaens JHK,
Mo/iesib MeTa(azHOl XPOMOCOMBI.

JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Jlaboparopnass pabora Ne 3. «HabGmioneHue muTOo3a B KIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas padota Ne 4. «M3ydeHune CTpOCHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparTax».

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHMU3MOB.

[Ipenmer u 3anauu renetuku. Mictopus pa3BuUTUA IeHETUKU. PoJib uTonoruu u
AMOPHUOJIOTUU B CTAHOBJICHUU T€HETUKU. BKIag poCCUMCKUX U 3apyOeKHBIX YUEHBIX
B pPa3BUTHE I'€HETUKU. METO/Ibl TeHETUKU (THOPUIOIOTUUECKUH, [IUTOTCHETUUECKUH,
MOJICKYJISIpHO-TeHeTUUeCcKuit). OCHOBHbIE TI'eHeTUYecKue NOoHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUSI TPU3HAKOB, yCTaHOBIEHHbIE I'. MeHnenem.
MonorubpugHoe CKpeluBaHUWe. 3aKOH €AMHO-00pa3us TUOPUIOB  IEPBOTO
nokoJjieHus. [IpaBuino 1OMUHUPOBAaHUA. 3aKOH pacUICIICHUs] pu3HakoB. ['munoresa
YUCTOTHI raMeT. [1oJIHOE U HEeMoJIHOE TOMUHUPOBAHMUE.

JlurnbpuHoe ckpenMBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBAHUS MPU3HAKOB.
[uTorenernyeckue OCHOBBI JUTHOPUIHOTO CKpEIIUBaHMS. AHAIU3UPYIOIIEEe
ckpemrBaHue. Mcnonp30BaHUE aHATU3ZUPYIOMIETO CKPEIIMBAHMS [JISl ONpPEECICHUS
TE€HOTHIIA OCOOHU.

CuerienHoe HacienoBanue npusHakoB. Pabora T. Moprana no ciemnjieHHOMY
HacJEeJ0BaHUIO reHoB. HapyleHue clienieHus reHoB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOPHUS HACIECACTBEHHOCTHU. [ eHETUUECKUE KAPTHI.

I'enetuka mona. XpoOMOCOMHOE ONpENEIEHHE MoJa. AYTOCOMBI M IOJOBBIE
XpoMocoMbl. ['oMorameTHble M Te€TEpOoraMmeTHble OpraHu3mbl. HacnegoBaHue
PU3HAKOB, CLEIUICHHBIX C TIOJIOM.

N3menunBocTh. BUapl M3MEHUMBOCTH: HEHACJIEACTBEHHAS W HACJECICTBEHHAS.
Ponp cpenbl B HEHACJIEACTBEHHOW  W3MEHYMBOCTH. XapakTepucTrKa
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. BapuanMoHHBIN psii ¥ BapHallMOHHAS KPUBAs.
Hopma peakuuu npusHaka. KonnuecTBeHHbIE U KaUECTBEHHBIE ITPU3HAKUA U UX HOpMa
peakuuu. CBoicTBa MOIU(PUKAITMOHHOW U3MEHYHUBOCTH.

HacnenctBennasi, WM TeHOTUIUYECKAs, W3MEHYMBOCTh. KomOuHaTHBHAsS
W3MEHYMBOCTh. Melo3 W TOJIOBOM TpOIllecC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTallMoHHass M3MEHYMBOCTh. Knaccudukaiuss MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa W MpUYMHBI MyTanuid. MyTtareHHble (aKTOPHI.
3aKOH TOMOJIOTHYECKHUX PSI0B B HacaeAcTBeHHOM n3MeHunBocty H. . BaBuoga.

Bresnepnas HacneACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uenoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOJBI TE€HETHUKHU
YeJIOBEKA: I'€HEAJOTHYCCKUM, OJIM3HEIOBBIM, IIUTOTC€HETUUECKUH, OMOXUMUYECKUM,
MOJIEKYJISIPHO-TE€HETUYECKH. CoBpeMeHHOe ONpPEAEIEHNE TEHOTHIIA:



MOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[111P-ananmu3a. HacnencTBeHHbIe 3a001€BaHUs YeIOBEKa: T€HHBIC 00JIE3HH, OOJIe3HU
c HAaCJIEICTBEHHOU IPEAPACTIONIOKEHHOCTHIO, XPOMOCOMHBIE 0oJe3HMU.
Comarnueckue u TreHepaTuBHbIe MyTalnuu. CTBOJIOBBbIE KIETKU. [IpuHUMMBI
310pOBOTO 00pasza KWU3HM, TUATHOCTUKHU, MPO(PUIAKTUKU U JICUCHUS TC€HETUYECKHUX
O0one3Hel. MenuKo-reHeTUYeCKOEe KOHCYJIbTUpPOBAaHUE. 3HAYEHHE MEIUIUHCKON
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETUYECKUX 3a00JI€BaHI YeIIOBEKa.

JdeMoHcTpanum:

[loptpersl: I'. Mennens, T. Mopran, I'. ne ®@pusz, C. C. YerBepuxkos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuipl u cxembl: «MOHOTHOPHUIHOE CKPEUIMBAHUE U €T0 IIUTOTC€HETUYECKas
OCHOBa», «3aKOH PaCICIUICHUS] U €T0 IUTOT€HETUYECKass OCHOBaY», «3aKOH YMCTOTHI
ramer», «urubpuaHoe ckpeniuBanuey, «llutonornueckue OoCHOBBI AUTHUOPUTHOTO
CKpemuBaHus», «Menos», «B3auMonenucTBUE ajselbHBIX T'€HOBY», «l €HETHYECKHe
KapThl PACTEHUM, KUBOTHBIX M 4YeJIOBeKa», «l'eHeTnka mosay, «3aKOHOMEPHOCTH
HacJieIOBaHus, CUEIUICHHOTO C TMojomM», «KapuoTumbl 4denoBeka W >KMBOTHBIXY,
«Bunel um3meHunBOCTHY», «MoaudukanroHHas W3MEHYMBOCTHY, «HacnemnoBanue
pesyc-pakropay, «['eHeTuka rpynm KpoBu», «MyTallmoHHass U3MEHUUBOCTH.

O6opynoBanue: Mojenu-anIuiMkanuu  «MOHOTHOPHUIHOE  CKpEIMBaHUEY,
«Hemonnoe  momuHupoBanue», «Jurubpumnoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOT M MHKporipenapat «Jpozoduna» (Hopma, myTanuuu Gopmbl
KPBUILEB U OKPACKU Teja), repdbapuit «I'opox moceBHOMN».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHast pabora No 5. «lM3ydeHuwe pe3ynbTaToB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopHast padota No 6. «/3ydyenne MoAuMpUKAIMOHHON H3MEHUYMBOCTH,
MIOCTPOCHUE BAPUALTMOHHOIO PsA/Ia U BAPUALIMOHHOW KPUBOWY.

JlabopatopHast pabora Ne 7. «Ananu3 Myrtanuil y Apo30¢uiabl Ha TOTOBBIX
MHUKPOIIpEnapaTax».

[Ipaktrueckas padota Ne 2. «CocraBiieHHE U aHAIU3 POJOCIOBHBIX YEJIIOBEKA.

Tema 7. Ceniekniusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka W TpolecC. 3apOKJICHHE CEJIEKIUU U JIOMECTHKAIUS.
VYuenue H. 1. BaBuioBa o nieHTpax MpOUCXOXKACHUS U MHOT00Opa3usi KyJbTYPHBIX
pactenuii. LleHTpbl MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoAa, ITaMM.

CoBpemMeHHBIE METOMBI CENeKIUU. MacCOBBbId M WHANBUAYATbHBI OTOOPHI B
CeJeKIIMM pacTeHUd U KUBOTHbIX. OIlleHKa J3KcTepbepa. bIM3KopoACTBEHHOE
ckpemmBaHue — wWHOpuAWHT. Ywucras muaus. CKpemUBaHWE YHUCTBHIX JUHUH.
I'erepo3uc, unu rubpuaHas cuna. HepojcTBeHHOE CKpellMBaHUE — ayTOPUIWHT.
Otnanénnas ruOpuauzanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U MoJIydeHue
MOJIUIUIOUIOB. JIOCTHKEHUS CeNIeKIUU PACTEHUM, )KUBOTHBIX U MUKPOOPIaHU3MOB.



buorexHonoruss Kak OTpacib IPOU3BOJACTBA. |'€HHAs HMHXKEHEpUs. OTarbl
co3ganusi pekomOuHantHod JIHK wu TpancrenHbix opranusmMoB. Kiertounas
nmxeHepusa. Kietounbele KynbTypbl. MUKpPOKIIOHAIBHOE PAa3sMHOKEHHE PACTEHHM.
KiloHnpoBaHne  BBICOKONPOIYKTHBHBIX  CEJIIBCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Okonoruyeckue u 3tudeckue npoodiaemel. MO — renernuecku MOAUPUIUPOBAHHBIE
OpraHU3MBlI.

JlemoHcTpanuu:

IToptpersi: H. W. BaBuiios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuupl u cxembl: kKapta «LIeHTpbl NPOMCXOXKAECHHS W MHOIro00pa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl noMamHuUX >KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenuity, «Otnanéunas rubpuauzamus», «Pabotel akagemuka M. @. MBanoBay,
«Jlomumnonausi», «OO0bEKT OUOTEXHOJOTUMY», «KileTouHble KyIbTYphl U
KJIOHUPOBaHue», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJs KU IUIOI0B M KOPHEIUIOJA0B AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuit «CenbCKOX03SHCTBEHHbBIE PACTCHUSI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHbIE METOABI M JIOCTHIKEHUSI CEJEKUUMU paCTCHUH W
KUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHIIUIO, MJIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIN
y4acTOK, B TEIUIMYHOE XO3SIMCTBO, JaOOPaTOpUIO arpOyHUBEPCUTETA WM HAYYHOI'O

LEHTPA)».
11 KJIACC

Tema 1. DBoIIOLIMOHHAA OMOJIOT HSl.

[IpeanochIKu BO3HMKHOBEHHUSI JBOJIIOLMOHHOW TEOPUH. BOIIOLMOHHAS
Teopuss U €€ MecTo B Ouojoruu. BrusHue SBONIONMOHHON TEOPUH Ha pPa3BUTHE
OMOJIOTHH U APYTHX HAYK.

CeugerenscTtBa 3BOIONMHM. [lasieoHTONOrMYECKUE:  TOCIENOBATENBHOCTD
MOSIBJICHUSI BUJOB B TMAJCOHTOJIOTHYECKON JIETOMUCH, TEpPeXOoAHbie (HOPMBI.
buoreorpadguueckue: cxoacTBo U paznuuue GayH u Giaop MaTEPUKOB H OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W pa3Nuyusi SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHE: TOMOJOTUYHbBIEC, aHAJOTUYHBIE,
pYyIUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHW3MOB HACJEJACTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTeHd Yy Bcex
OpraHU3MOB.

OpomonmonHas  teopuss Y. JlapBuHa. IIpeanochbUIikKM — BO3HUKHOBEHUS
napBuHU3MA. J[BKymue Ccuiibl JBOJIONMH BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE MpHU OTPAHUYEHHOCTH PECYpCOB, HEOMNpeaeNEHHas HW3MEHUYUBOCTb,
O0opnOa 3a CylecTBOBaHUE, €CTECTBEHHBIN O0TOOD).

Cunretnyeckas Teopus 3Boitoiuu (CTD) u e€ 0OCHOBHBIE MOJIOXKEHUS.

MuxkposBostonus. [Tonynsinusa kak eIMHUIA BUIA U 3BOJIIOLUU.



JBrxymue cuibl ((hakTopbl) SBONIOLUMU BUAOB B Ipupoae. MyTallMOHHBIN
npoLecc 1 KOMOMHATUBHAA U3MEHUMBOCTD. [lonmynsiioHHbIE BOJIHBI U Ipeiid) reHoB.
N3onsauusa u murpauus.

EctecTBeHHbIil o0TOOp — HampaBisoomuid (aktop 3Bomonuu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocOONIEeHHOCTh OpPraHM3MOB Kak pe3ynbTaT dBodouud. [Ipumepst
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMop(03bl U UIHO-aJANTALIHH.

Bun u  BupooOpazoBanue. Kpurepum  Buga.  OcHoBHbIE  (HOPMBI
BUJ1I000pa3oBaHus: Teorpaduueckoe, 3K0JIOTHIECKOe.

MakpoosBomonus.  Dopmbl  3BomOUMH:  puUIETHYECKAs,  JUBEpreHTHasd,
KOHBEpreHTHasl, napasienasHas. HeoOpaTuMOCTh 3BOJIOLMH.

[IpoucxoxeHue OT HecHelualu3upoBaHHBIX mpenkoB. IIporpeccupyromias
cnenuanu3anus. AganTuBHAs pajvalusl.

JdeMoHcTpanum:

[Toptperst: K. JIunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, @. Mromnep, A. H. Ceepiios.

Tabnuuel n cxembl: «Pa3Butre opranmdeckoro Mupa Ha 3emuie», «3apoAbIlIn
MO3BOHOYHBIX KUBOTHBIX», «ApXEOoNTepuKcy, «@opMbl O0PHOBI 3a CYIIECTBOBAHUE,
«EctecTBeHHBIN 0TOOpP», «MHOTOOOpa3ue COpPTOB pacTeHuit», «MHorooopasue
OpOJI AKUBOTHBIX», «Tomymsauumy, «MyrtaunonHas M3MEHYUBOCTBY,
«Apomopdo3sb», «Uaumoananranum», «OOmas aereHepanusy, <«JBIKyIIue CHIIbI
sBomoIny, «Kapra-cxema wmapuipyra myrtemectBusi Y. [lapBuna», «boprba 3a
cymectBoBanue»,  «lIpucnocobienHnocts  opranusmoBy»,  «['eorpaduueckoe
BUI000pa3oBaHuE», « IKOIOTHUUECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIMS HACEKOMBIX C Pa3IMYHBIMHU THIIAMHU OKPaCcKH, HAOOP
TUTOZIOB M CeMsH, KoJuleKius «[IpumMepsl 3alIUTHBIX TPUCTIOCOOICHUM Y JKUBOTHBIXY,
Monenb «OCHOBHBIC HAaNpaBlIEHUS OHBOJIIONHUNY, O0BEMHas wmonaens «CTpoeHue
TOJIOBHOT'O MO3T'a II03BOHOYHBIXY.

buoreorpapuueckas kapta MHpa, Kouiekuusg «QPopMBl  COXPaHHOCTU
MCKOITA€MBIX JKUBOTHBIX U PaCTEHUI», Mozenb anmunkanus «llepekpéct xpomocomy,
BIaXHbIE  Ipenaparsl  «Pa3ButHe  Hacekomoro»,  «Pa3BUTHE  JIATYIIKW»,
Mukpornpenapart «pozodpuna» (Hopma, MyTauun GOpMbl KPbUIBEB U OKPACKHU Tela).

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

JlabopatopHass pabora Ne 1. «CpaBHeHHE BHIOB MO MOP(POIOTHUUECKOMY
KPUTEPUIO».

Jlabopatopnas pabota Ne 2. «Onucanue nmpucrnocoOICHHOCTH OpTraHu3Ma U e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE )KU3HU HA 3emuie.

JloHay4yHble MNPENCTaBICHUS O 3apOoXACHUM KU3HU. HayuHble TrUIoTe3sl
BO3HMKHOBEHHUsl JKM3HM Ha 3emuie: aOuOreHe3 M MaHCHEpMHs. XUMHUYECKas
3BOJIIOLMS. AOWOTeHHBIH CHHTE3 OPraHMYECKUX BELIECTB M3 HEOPTaHMYECKHX.



DKCIMEPUMEHTAIBHOE TMOATBEPKICHUE XUMHUYECKON 3BoMonMu. HadanbHble 3Tarbl
ouonornyeckoil sBomtonuu. ['mnoresa PHK-mupa. ®@opmupoBaHue MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBECHHE NPOTOKJIETKU. [lepBble KIETKM M HMX SBOJIIOLHUS.
DopMUPOBAHUE OCHOBHBIX I'PYIII JKHUBBIX OPTAaHU3MOB.

Pasutre xu3Hum Ha 3emie mo 3paM u nepuojaM. Karapxeil. Apxelickas u
nporepo3oiickas a3pbl. [laneo3oiickas spa U €€ MNEepUOabl: KEeMOPHUICKUIA,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKUH.

Me3o30KcKas 3pa v €€ NEPUObL: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaiiHo3oiickass 3pa ®u €€ MNepuoAbl: MAJEOTCHOBBIM, HEOTECHOBBIM,
AHTPONOT€HOBBIM.

XapakTepucTuka KiIMMara M TeOJOTMYECKUX TMpoueccoB. OCHOBHBIE HTallbl
ABOJIIOIIMKM PACTUTEIIBHOTO M JKUBOTHOTO Mmupa. ApoMopdo3bl y pacTeHHl W
AKUBOTHBIX. [TosiBIIeHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4YeCcKOro Mupa Kak OTpakeHue -HBOIOUUU. (OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOIMUS YENOBEKA. AHTPOIONOrUsa Kak Hayka. Pa3BuUTHE NpeacTaBICHUN O
OPOUCXOKAEHUN YeloBeKa. Meroapl u3yuyeHus aHTpomnoreHe3a. (CxoacrtBa u
pazInyus YeI0BeKa U )KMBOTHBIX. CUCTEMAaTHYECKOE TTOJIOKEHUE YETIOBEKA.

JBuxyiue cuibl (hakTopsl) aHTponoreHesa. HacinencrseHHass ”3BMEHYUBOCTh U
ecTecTBeHHBIN 0TOOp. OOIIECTBEHHBIN 00pa3 *U3HU, U3TOTOBJICHUE OPYAHUM Tpyna,
MBIIICHHUE, PEYb.

OCHOBHbBIE CTaguU W BETBU HBOJIOLMM YEJIOBEKA: aBCTPAIOMUTEKH, HemoBek
yMelblii, YenoBek npsMoxoasmnmi, YemoBek HeaHiepTanbCKkuil, YeloBeK pa3yMHBIH.
Haxoaku rickomaemMbIX OCTaTKOB, BPeMsi CYIIECTBOBAaHMsI, 001aCTh paCIpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIITUE paChl: €BpOTICOU IHAS (€Bpa3UCKast),
HErpo-aBCTPAJIOMIHAS (PKBATOpUAJIbHAS), MOHTOJIOW/IHAS (a3MATCKO-aMEPUKAHCKas).
UepTbl NOpUCHOCOOIEHHOCTH TMPEICTaBUTEIEH YETOBEYECKHX pPac K YCIOBUSIM
cymectBoBanus. EquHcTBO yenoBeueckux pac. Kputuka pacusma.

JdemoncTpanum:

IToptpetrsl: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel W cxembl: «BosnukHoBenne ConHEYHOM cucteMbl», «Pa3Butue
Opranm4eckoro  mmpa», «PacturenbHas  wietka», <« KuBOTHas  KIeTKay,
«IIpokapuotnueckas kineTka», «CoOBpeMeHHasi CHUCTeMa OPraHUYECKOr0 MHpPay,
«CpaBHEHME aHATOMUYECKUX YEpPT CTPOCHHS 4YEJIOBEKa U YEJIOBEKOOOpPa3HbBIX
00e3bsiH», « OCHOBHBIE MECTa MAJICOHTOIOTHUYECKIX HAXO0/IOK MPEIKOB COBPEMEHHOTO
yenoBeKkay, «/lpeBneimme mroam», «/peBHue mroam», «llepBbie COBpeMEHHBIE
moany, «YenoBeueckne pachi».

OG6opynoBaHue: MYJISIKA «ITpoucxoxaenne YeJIOBEKa» (6r0CTHI
aBCTPAJIONUTEKA, MNHUTEKAHTPOIA, HEaHAepTalblla, KPOMAHBOHIA), CJENKA WIH



M300paXKeHUs KAMEHHBIX OpYyIud MEepBOOBITHOIO YEJIOBEKa (KaMHU-YOIIEPHI,
pyouna, ckpebiia), reoXpoHoJIoruyeckas Taonuia, Kouiekuus «PopMbl COXpaHHOCTH
HCKOIIA€MbIX )KUBOTHBIX U PACTECHUI.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

[Ipaktuueckas pabora Ne 1. «J3ydyeHHe HCKOMAaeMbIX OCTaTKOB PAaCTEHUU U
KUBOTHBIX B KOJUICKIIHASIX).

OKcKypeus «IBOJIIOLMS OPraHMYecKoro Mupa Ha 3emuie» (B €CTECTBEHHO-
HAy4YHbIN WK KpaeBeaueCcKUil My3eil).

Tema 3. Oprann3Msbl 4 OKpYy:Kawiuas cpeaa.

DKOJIOTMSl KaK Hayka. 3aJjayd U pa3Jeibl 3KOJIOrMU. MeToabl 3KOJIOTMYECKUX
UCCIIEN0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHHUS OpPraHM3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAas,
BHYTPUOpPTaHU3MEHHas.

Okonornyeckue Qakropsl. Kiaccudukanusa skomoruueckux — (QakTopoB:
abuotnyeckue, OWOTMYECKME M AaHTPOIMOTeHHble. JIeHCTBHME 9IKOJOTHYECKHX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckue (akToOphl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPHOAU3M.
[Ipucnocobnenust  OpraHU3MOB K JIEWCTBUIO  aOMOTHYECKHX  (PAKTOPOB.
buonornueckre puTMsl.

buotnueckue dakTopsl. Buasl OMOTHYECKUX B3aUMOJEUCTBHI: KOHKYPEHIIHS,
XMIHUYECTBO, CUMOMO3 u ero Qopmel. [lapazutusm, koomepanus, MyTyajau3M,
KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIEOHWYECTBO). AMEHCAINU3M, HEUTpaIU3M.
3HaueHne OMOTHYECKMX B3aUMOJCHCTBUN [IJIi CYIIECTBOBAHHS OpPraHU3MOB B
IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE  XapaKTepUCTUKH  nomyiasuud. (OCHOBHBIE  MOKa3aTENH
NOMYJIALMK: YHUCJIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTh, IPHUPOCT,
murpanus. J[nHaMuKa YuCICHHOCTH MONYJISIUN U €€ PeryJIsiusl.

JdemoncTpanum:

[Toptpetsl: A. I'ymOoabar, K. @. Pynwe, 3. ['ekkensb.

Tabmuier u cxembl: kapta «lIpupomnbie 30HBI 3emiu», «Cpenbl OOWTaHUS
opranu3mMoBy», «®Dortonepuoauzm», «llonmynsauun», «3aKOHOMEPHOCTH PpOCTa
YHUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

Jlabopatopnas pabora Ne 3. «Mopdomorunueckne 0cOOEHHOCTH PACTCHUU W3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnustHue cBeTa Ha POCT W Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTtuueckast pabora Ne 2. «Iloncu€tr MIOTHOCTH MOMYISUUNA Pa3HbIX BUAOB
PaCTEHHI.

Tema 4. Coo01iecTBa M IKOJOTHYECKHE CUCTEMBI.



CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypel OHMOLIEHO3a: BHIOBaf,
MpPOCTpAaHCTBEHHas, Tpoduueckass (mumieBas). Buabl-momuHantel. CBs3U B
OMOLIEHO3E.

Okonoruyeckue cucteMbl (dkocuctemsbl). [loHsTHe 00 d3KOCHUCTEME W
ouoreorieHoze. @DYHKIMOHAIBHBIE KOMIIOHEHTBI  JKOCUCTEMBI: MPOYIEHTHI,
KOHCYMEHTBI, peIyleHThl. KpyroBopoT BEIIECTB M IMOTOK YHEPTrUH B IKOCHUCTEME.
Tpoduueckue (nuumieBbie) ypoBHU dKOcucTeMbl. [Iumesslie nenu u cetu. OCHOBHbBIE
MOKa3aTeNld SKOCUCTEMBI: Ouomacca, MNPOAYKLIMS. ODKOJIOTMYECKHUE MHUPAMMIIbIL:
MPOAYKUMHU, YHCIEHHOCTH, OunomMaccol. CBOHCTBa SKOCHUCTEM: YCTONYHUBOCTb,
camoperymsiuus, pazsutue. CyKieccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOMHOTO UITU
IMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIOT€HHBIE OKOCHUCTEMBI. ATpPOIKOCHUCTEMBI. Yp603K0CUCTEMBI.
buonoruyeckoe 1 X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak ¢akTop yCTOWUMBOCTH dKocucrteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. WM. Bepuanckoro o Omocdepe. 'panHuiipl, coctaB U CTPyKTypa
ouocdeprl. Kupoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocepbl Kak
rII00aIbHOM  dKOCUCTeMBl. J[MHaMHueckoe paBHOBecHE€ M OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMUYECKHE LMKl AJIEMEHTOB (Yriiepona,
a3oTa). 30HabHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBOo B O6nochepe 3emian. AHTpONOTreHHbIE M3MEHEHUsI B Ouocdepe.
I'moGanbHbIC 2KOJIOTHYECKHUE TTPOOIEMBI.

CocymiecTBoBanue npupojibl U yenoBedyectBa. CoxpaHeHue OmopazHO0Opasus
KaKk OCHOBa ycrToWumBocTu Ouocdepsl. OCHOBAa paAIMOHAIBHOIO YIPaBICHUS
NPUPOJHBIMU pECypcaMH M UX HCHoNb3oBaHHWe. JlocTHKeHUs OMOJIOTHMH M OXpaHa
MIPUPOJIBI.

JdemoncTpanum:

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

Tabmuuer u cxembl: «llumesbie 1enu», «bUOIEHO3: COCTAaB M CTPYKTypay,
«IIpupogueie coobmecTBa», «llenn nuTaHUs», «IKOJIOTHYECKAS] MHPAMHIAN,
«buocdepa m demomek», «IKocUCTEMa MIUPOKOIUCTBEHHOTO Jecay, «IKOCUCTEMA
XBOWMHOrO  Jieca»,  «bwuoreHo3  Bojmoéma»,  «ArpoueHo3»,  «lIpumepHsie
AHTPOIIOT€HHBIC BO3JECHCTBUSL HAa MPUPOY», «BakHeWlne NCTOYHUKHU 3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOn», «I[louBa — BaxkHelmias cocrtaBistomas Ouochepb»,
«®DakTopsl nerpamanuu mouBy, «llapHukoBeii A3 GexT», «PaKTOPHI PaAHOAKTHBHOTO
3arpsisHeHust Ouocdeps», «OOmas crpykrypa Ouochepsl», «PacnpoctpaHeHue
KU3HU B Ouocdepe», «O30HOBBIM 3KkpaH Ouochepr», «KpyroBopor yriepona B
ouocdepe», «KKpyroBopot a3zora B Ipupoe».



O6opynoBanue: Monenb-anmMkauus «Tunuunele OWOIEHO3BD», repOapuit
«PactutenbHble cooOliecTBay, Koyekuuu «buonenos», «Bpeautenu BakHEWIIHUX
CENIbCKOXO3AMCTBEHHBIX KYJIbTYp», FepOapuu U KOJJIEKLIIMH PACTEHUU M KUBOTHBIX,
MIPUHAJIEKAIINE K Pa3HbIM JKOJOTMYECKUM TpylnnaM OJHOTO BuAa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUs OXPAHSIEMBIX BUJOB PACTEHUN U KUBOTHBIX.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS [TIPOI' PAMMBI 110
BNOJIOI'MN HA BA3OBOM YPOBHE CPEJAHEI'O OBIIET'O OBPA3OBAHNWA

Cornmacuo ®I'OC COO, ycraHaBiIuMBalOTCS TpeOOBaHMUS K pe3yibTaTam
OCBOEHMS 00Y4YarOIMMUCS IPOrPAMM CPEJHET0 00LIET0 00pa30BaHMs: JIMUYHOCTHBIM,
MeTaInpeAMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI NpeaMera «buosiorus»
BBIZICJICHBI CIICYIONIME COCTAaBIISAIONIME: OCO3HAHME OOYYaIOUUMHCSI POCCHUHCKON
rpaXkJaHCKON UAECHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTU U
CaMOOIIPEICIICHUIO, HaJIM4Yue MOTHBAIUH K 00y4YEHUIO ouonorum,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOCKICHUH JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH U HWCTOPUYECKUX TPATUIUA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATENbHOCTA IIEHHOCTHO-CMBICJIOBBIMUA ~ YCTAaHOBKAMH, TMPUCYIIMUMHU CHUCTEME
OMOJIOTMYECKOTO  O00pa3oBaHUs, HaJUYUE  DKOJOTHYECKOrO0  IMPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIETIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS Mpeamera «buosiorus» nocTurarorcs B
€IUHCTBE Yy4YeOHOW ¥ BOCIUTATEIIBHOM JEATETLHOCTH B COOTBETCTBHU C
TPAAULIMOHHBIMUA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U JyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMH, MPHUHATHIMHA B OOIIECTBE IMpaBWJIIAMH U HOpPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT TIpolleccaM CaMOINO3HAHHWS, CaMOBOCIUTAaHHS U
CaMOpa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UILIUM JTUYHOCTH, MATPUOTU3MA, YBAKEHUS
K 3aKOHY W MPAaBOMOPSIKY, YEJIOBEKY TPyJa M CTapllIeMy MOKOJCHHIO, B3aUMHOTO
yBaXEHUS, OEPEKHOTO0 OTHOIIEHUS K KyJIbTYPHOMY HACICIUIO W TPaaUIUSM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoint denepanuu, NpUPOAE M OKPYKAIOMIEH
cpexne.

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHHS y4eOHOro mnpeaMera «bruosorusy aoMKHBI
OTpa)kaTb TOTOBHOCTh W  CIIOCOOHOCTh OOYYaIONMIUXCS  PYKOBOJCTBOBATHCS
chopMUpOBAaHHOW BHYTPCHHEH TMO3WUIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH,  TMO3WUTHUBHBIX  BHYTPEHHHUX  YOSKIEHHUM,  COOTBETCTBYIOIIHMX
TPAJAUITMOHHBIM IICHHOCTSIM POCCHICKOT'O OOINECTBA, PACIIMPECHUE >KU3HESHHOTO
ONbITa W ONbITA JESITEIBbHOCTH B MPOLECCE peaav3alMd OCHOBHBIX HampaBJICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON IMO3UIIMK O0Yy4YarolmIerocs KaK aKTUBHOTO M
OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYLHOHHBIX IpaB M 00S3aHHOCTEH, yBaKCHHE 3aKOHA
Y MPaBOIOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW NESATEIBHOCTHU MPHU CO3IaHUU YYEOHBIX
MPOCKTOB, PEIICHUU Yy4eOHbIX U  [O3HABAaTEIbHBIX  3a7a4, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OMpPEAEsATh COOCTBEHHYIO MO3UIIUI0 IO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBATh B CBOUX JEHUCTBUSX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOICH C pa3HBIMU YOEXKICHUSIMU, KYJIbTYPHBIMU IEHHOCTSAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYIAHUYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEJIBHBIX W  HCCIENOBATEIbCKUX  3a/lady, YBaXUTEIbHOTO
OTHOIIIEHHUSI K MHEHHUIO ONIMOHEHTOB TMIPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOMU JIESITEIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPaKTAHCKON HMJICHTHYHOCTH, MAaTPUOTHU3MA,
YBOKEHUS K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu 3a
CBOM Kpail, cBOW PoanHy, CBOW S3BIK W KYJIbTYPY, HOPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapojaa Poccuu;

LHEHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACIEOUI0O U NaMATHUKAM IPHUPOJBI,
NoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTDH OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAHOBIICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAHUS 3HAYEHHUS] OMOJIOTHHU B TTO3HAHUHU 3aKOHOB MPHUPOABI, B KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIEeCTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIykeHHI0O u 3ammure OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CyIH0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJIMTENSM, CO3JaHUIO0 CEMBH HA OCHOBE
OCO3HAHHOTO NMPUHATHUS LIEHHOCTEN CEMEUHOMN KU3HU B COOTBETCTBUU C TPATULIUSIMU
HaposoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAs SCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW NPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B pPa3HbIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMYHOCTH;



5) ¢usuueckoro BocnuTaHMsA, (GOPMUPOBAHHUA KYJAbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

MMOHMMAaHHE U peau3alus 3[0poBOro U 0€30macHoro oopasa >XKU3HU (310POBOE
MUTaHUE, COOMIOAEHUE TUTHEHUYECKUX MPaBUI U HOPM, COQIaHCUPOBAHHBIN PEKUM
3aHATHM M OTAbIXa, peryispHas (u3MYecKas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIIEHHS K COOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE UEHHOCTH TMpaBWI  HWHIAUMBUAYAIBHOIO M  KOJUIEKTUBHOTO
0e301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCJEJACTBUM W HENPUATHUS BPEAHBIX MNPUBBIUEK (YIOTPEOICHUS
AJIKOTOJIs1, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K AaKTUBHOW JESTENIBHOCTH TEXHOJOTMYECKOW U COLMAJIbHON
HANpPaBJICHHOCTH, CIHOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSITH TAKYIO JICSTEILHOCTb;

UHTEpeC K pasiaudHbiM cdepam npodecCHOHATBHOU JesATEIbHOCTH, yMEHHE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun W peann30BbIBATh
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OO0pa3oBaHUI0O W CcaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEU )KU3HU;

7) 3K0JIOTHYECKOTr0 BOCITUTAHUS:

HKOJIOTHYECKH 1€JI€CO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJOTUYECKOW KYJIbTYphl: NPHOOPETEHHE OIbITa
IUIAHUPOBAHUSA MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCJEACTBUN JIJIs1 OKPYKAIOIIEH
Cpenbl;

OCO3HAHUE TJIOOATBHOTO XapaKTepa SKOJOIMYECKUX Npo0ieM MU MyTed HuX
pelLIeHHS;

CHOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble MPU U3yUYE€HUU OHOJIOTHM 3HAHUS
M yMEHHMS TpU  PEIIeHHH  MpoOJeM, CBA3aHHBIX C  palMOHAIBHBIM
MIPUPOJIONOIB30BAHUEM (COOIIIOACHUE MTPABUI IOBEAEHUS B IPUPOJIE, HAITPABICHHBIX
Ha COXpaHEHHE PAaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUAOB, IKOCHCTEM, Onochepsl);

AKTUBHOE HENPUATHE JEUCTBUH, NMPUHOCAIIUX BPEI OKPYKAIOMIEW MPUPOITHOU
cpene, yMEHHe MPOTHO3UPOBATH HEOJArOnpUATHBIE 3KOJOTHYECKHE IOCIEICTBUS
NpEeANTPUHUMAEMBIX JIEMCTBUNA U MTPEIOTBPAILATh UX;

HaJUYME PA3BUTOrO0 3KOJOTMYECKOTO MBIIUICHHS, 3KOJIOTHYECKOU KYJbTYpHI,
OMbITa JEATEIbHOCTUA SKOJOTHUYECKON HAMPaBICHHOCTH, YMEHUS PYKOBOJICTBOBAThCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHOW U COLMAJIbHON MPaKTHKE, TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKOM JIESITENIbHOCTH KOJIOTHYECKOW HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:



c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHA HAyKM U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE S3BIKOBOM M YMTATEJIbCKOW KYyJIbTYPhl KaK CpencTBa
B3aMMOJICUCTBHS MEXTY JIFOJbMH U MO3HAHUS MUPA;

NOHMMaHWe cHelu(puKr OUOJOTMM KaK HayKH, OCO3HaHUs €€ pOoJau B
(GOpMHUpPOBAaHUU PALMOHATBLHOTO HAYYHOTO MBILUIEHUS, CO3JaHUM LEIOCTHOTO
IpeacTaBieHus 00 OKpYXKalIeM MHUPE KaK O €IWHCTBE NPUPOAbI, YEIOBEKAa M
oOmecTBa, B TO3HAHMM TPUPOJHBIX 3aKOHOMEPHOCTEM M pelleHuu MpodieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMH JJII COBPEMEHHOW IMBUIIM3ALIUU:
oOecrieyeHus: HOBOTO YPOBHS pPa3BUTUS MEIUILIMHBI, CO3JJaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CTIOCOOHBIX pelIaTh PECYpCHbIE MPOOIeMbl Pa3BUTHSI YEIOBEUYECTBA,
NoMcKa MyTeW BBIXOJAa M3 TIOOANBHBIX 3KOJOTMYECKUX MpoOieM M olecreyeHus
nepexo/ia K yCTOMYMBOMY PAa3BUTHIO, PAIIMOHATLHOMY HCIOJIB30BAHUIO MTPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHUOJIOTMYECKMX 3HAHUM B  IEIIX
MOBBILIECHUSI O0IIEH KYJIbTYphl, €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, KaK COCTAaBHOM
yacTu (PyHKIMOHAIBHOM IPaMOTHOCTH 00ydJaromuxcsi, GopMUpyeMoil Ipu U3y4eHUn
OHOJIOTHH;

[IOHMMAaHUE CYIIHOCTH METOJOB IO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIIOJIb30BaTh I[IOJIydaeMble 3HaHMs JUIsl aHalu3a |
OOBSICHEHMSI SIBJIICHUH OKPY>KAIOIIEr0 MHUPA U MPOUCXOASIIMX B HEM H3MEHEHMI,
yMEHHE JenaTh OOOCHOBaHHBIC 3aK/IIOUEHUS Ha OCHOBE Hay4dHbIX (DAaKTOB U
MMEIOIINXCS JAHHBIX C 1IEJIbIO MTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OHMOJOIMYECKUE 3HAHUS IS
peleHust npoo6JyieM B peabHbIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAHHME LIEHHOCTH HAy4YHOW JEATENbHOCTH, T'OTOBHOCTH OCYIIECTBIISTh
IIPOEKTHYIO M HCCIIE0BATENIbCKYIO AEATEIBHOCT HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh U  CHOCOOHOCTH K  HENpPEephIBHOMY  OOpa3oBaHHMIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYyYEHHIO HOBBIX 3HAHMM IO OHOJOTHU B
COOTBETCTBHH C KU3HEHHBIMU ITOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOEHUs ydeOHoro mnpenmera «buosmorus»
BKJIFOYAIOT: 3HAYUMBbIC JUIsi  (OpMUpOBaHUS MHUPOBO33PEHUS  OOYUAFOIIMXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIICHAYUYHbIE MOHATUS, OTpa)XKarollne
LEJTOCTHOCTh HAyYHOW KapTUHBI MuUpa M crnenuduky METOJ0B TO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, AHEPIUs, SIBICHHE, MpPOLecC,
CHUCTE€Ma, Hay4HbIM (akT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,



Uccle10BaHne, HAOMI0eHUE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTUX), YHUBEpPCAIbHBIC
yuyeOHble  JeicTBUS  (IO3HABAaTENbHbIE, KOMMYHHUKAaTHUBHbBIEC, PETYJISTUBHBIE),
obecneunBatomue GopmupoBaHue (YHKIIMOHATBHON TPAMOTHOCTH U COLUAIbHOU
KOMIIETEHUUH  OOYy4YalollUXCs, CIOCOOHOCTh  OOYYAlOLIUMXCS  MCIOJIb30BaTh
OCBOEHHBIE MEXIUCUUIIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE
y4eOHbI€ TEUCTBUS B O3HABATEIBHOM U COLUANBHON MPAKTHUKE.

MeranpenMeTHbIE PE3yNbTaTbl OCBOEHUS MPOTrpaMMbl CpPEIHEro OOLIEro
00pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHBepPCAJIbHBIMU y4eOHbIMU NMO3HABATEeJIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBUS:

caMOCTOATENIbHO  (opMynupoBaTh U aKTyalM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBILIICHUS
(ananu3a, cuHTe3a, CpaBHEHHUSA, KilacCUpUKaIMU, 0000IIEHHUs), PACKPHIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKH, YCTaHABIMBATH
CBSI3H C APYTUMU TIOHATUSIMH);

ONpeNeNsITh IeNu JeATeIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX
JTOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThl AESATEIbHOCTHU C MOCTABIECHHBIMU LIETSIMU;

UCMOJIb30BaTh OMOJIOIMYECKHE MOHATUS A OObsICHEHMsS (AKTOB U SIBICHUU
KUBOU IPUPOJIBI;

CTPOUTH JIOTMUECKUE PpacCyKIAeHHs] (MHIAYKTUBHBIE, JEIyKTHUBHBIE, 110
aHaJIOTHHU), BBISABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUMsI B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKITFOUEHUS;

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEJCTBA JJISl MPEJCTABICHUS CYIIECTBEHHBIX
CBSI3¢ W OTHOIIEHMH B U3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
OPOTUBOPEYMI PA3HOTO pOJA, BBIABICHHBIX B pPa3IMYHBIX HMH()OPMALMOHHBIX
HCTOYHHKAX;

pa3palaTeiBaTh IUIaH pEIIeHUs MpoOJeMbl C Y4€TOM aHajau3a HMEIOIINXCS
MaTepHaAIbHBIX 1 HEMAaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YyJbTAaTOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJAMHUPOBATh U BBINOJHATH padOTy B YCIOBHIX PEaIbHOr0, BUPTYaJIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJCHCTBYS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE IPH PELIEHUH )KM3HEHHBIX TPOOJIEM.

2) 0azoBbIe HCCJIEI0BATENbCKHE TeHCTBHS:

BJa/IeTh HABBIKAMM Y4E€OHO-MCCIIEIOBATEIBCKON M IMPOEKTHOW AESATEIBHOCTH,
HaBbIKAMU  paspelieHusi  OpoOieM, CHOCOOHOCTbIO W TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJOB PELICHUs MPAKTUYECKHX 3ajad, TPUMEHEHHUIO
pPa3IUYHBIX METOJOB O3HAHUS;



UCITI0JIb30BaTh Pa3JIMUHbIE BU/bI JACSITEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS,
€ro MHTEpIpETaLNH, IPE0OPa30BaHUIO U MPUMEHEHHIO B yYEOHBIX CUTYyalUsiX, B TOM
YuCJIe MIPU CO3aHUM YUEOHBIX U COLUATIBHBIX IPOEKTOB;

(opMHUpOBaTh HAy4YHBI THUN MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOU
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISTh NPUYMHHO-CIEACTBEHHBIE CBA3M U aKTyaJM3MpOBaTh 3ajady,
BBIIBUTATh TUNIOTE3Y €€ PElleHUs, HAXOIUTh apryMEHTHI JUIsl I0Ka3aTelIbCTBa CBOUX
YTBEPKJECHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MOJIYYEHHBIEC B XOJI€ PEUICHUS 3a7a4l pPe3yIbTaThl, KpUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYHIECTBIISITh 1EJICHANPABICHHBIA MMOUCK MEepeHoca CPeAcTB M CHOCOO0O0B
JENCTBUS B TPO(PECCUOHATIBHYIO CPEAY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO 00JacTu
KU3ZHEEATEIHHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEH, MpejaraTb OPUTMHAIBHBIE MOJIXOIbl M PELICHUS,
CTaBUTH MPOOJIEMBI U 33J1a4H, IOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

3) paboTa ¢ nunopmaumeii:

OpPUEHTUPOBATHCS B PANTMUHBIX HUCTOYHUKAX MHPOpMALUU (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISAPHON  JUTepaType, OMOJOTHYECKUX  CIOBapsX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3zax JaHHBIX, B lHTepHeTre), aHaIM3UpOBaTh
UHGOPMAIINIO PA3TUYHBIX BUJIOB U ()OPM TIPE/ICTABICHUS, KPUTUUECKH OIICHUBATH €€
JOCTOBEPHOCTh U HEIPOTHBOPEUNBOCTH;

dbopMynHpoBaTh 3ampOChl U MPUMEHSATH Pa3IWYHBIE METOJbI NPU TOUCKE U
otOope Omomornyeckoi wHPOpMaUKU, HEOOXOMUMOW Jisi BBHIMOJHEHUS Y4eOHBIX
3azay;

npuoOpeTaTb OMBIT HCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI, COBEPILIEHCTBOBATh KYJbTYPY AKTMBHOI'O HMCIOJIB30BAHUS PA3IHYHBIX
ITIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTUMalbHYI0  (opMy  mpeacTaBiIeHUS
Oouonornueckoil mHpopmMauu (cxemsbl, rpaduKy, AUarpaMMbl, TaOIUIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAay4HbId S3bIK B KauyecTBE CpeAcTBa IIpU padore C
Oouonornueckol  uWH(pOpManuen: NPUMEHSITh XUMHYECKHE, (PHU3UUECKHEe U
MaTeMaTU4eCKUe 3HAKU M CHUMBOJBI, (opmyiibl, abOpeBUaTypy, HOMEHKIATYpY,
HCII0JIb30BaTh U MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATTISIAHOCTH;

BJIAJIETh HaBbIKAMU PACMO3HABAHUS U 3aIUTHl HHPOpMAIINU, UHPOPMAILITMOHHOM
0€301acHOCTH JUYHOCTH.



OByajieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMHU JI€HCTBUSIMH:

1) obmeHue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCceX cdepax KU3HHU, aKTUBHO YYacCTBOBATH B
JMajore Wih AUCKYCCHUM MO CYIIECTBY OOCYyXJaemMoil TeMbl (yMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCHUTEJIHHO BBIMOJHEHUS MpesjiaracMoit
3a/1a4M, YYWUTHIBaTh WHTEPECHl U COTJIACOBAHHOCTH MO3UIUN JIPYTHX YYaCTHUKOB
Juanora Win JUCKYyCCHH);

pacrio3HaBaTh HeBepOalibHbIE CpEACTBAa OOIICHUS, I[MOHUMATh 3HAYCHUE
COITMAIBHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(MIUKTHBIX CUTYaIi, YMETh
CMATYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIAJIETh PA3JIMUYHBIMU CHOCOOAMHU OOIICHUS W B3aUMOJCHCTBUS, MOHUMATH
HaAMEpEHHUsl IPYTUX JIOJeH, IPOSIBISATh YBAXKUTEIBHOE OTHOIICHUE K COOCCETHUKY U
B KOppPEKTHOU popMe GopMyITHUpOBaTh CBOU BO3PAKEHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHAsI JIeSITEIbHOCTD:

MOHUMATh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAHJAHOM W WHIUBUAYAJIbHOU
paboTHl MpU penieHnd OUOJOTUYECKON TpoOieMbl, 00OCHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHS TPYNIOBBIX (POPM B3aUMOICHCTBUS NP PELICHUU yueOHOM 3a1a4u;

BBIOMpATh TEMAaTHUKy WU METOJIbl COBMECTHBIX JEHCTBUNA C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OpUHUMATh  I[IeId  COBMECTHOW  JICSITENIbHOCTH,  OpPraHU30BbIBAaTH U
KOOPJIMHUPOBATH JEHCTBUA MO €€ JOCTHIKEHHUIO: COCTaBJIATh IUIaH JEWCTBHIA,
pacmpenensiTh poid ¢ Y4YETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OILICHMBATh KAYECTBO CBOETO BKJIAJA M KaXXIOT0 YYaCTHHKAa KOMaHJbl B OOIINI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IIPOEKTHI, OIEHWBATh HJEU C TIO3UIUU HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHHWE B  Pa3IMYHbBIX
CUTYaIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUITUATUBHBIM.

OBi1ajleHUe YHUBEPCAJIBHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:

1) camoopranu3amms:

MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IJISl BBISIBJICHHS MPOOJIEM M UX PEIICHUS
B )KU3HCHHBIX U YYCOHBIX CUTYAIUSX;

BHIOMpAaTh HAa OCHOBE OWMOJOTHYECKUX 3HAHWWA I1I€JIEBBIE W CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHUCTBHUSIX M IMOCTYyNKax MO OTHONIEHUIO K JKMBOHM MpUPOJE,
CBOEMY 3JIOPOBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JAESTEIbHOCTh, BBISBISATDH
npoOJieMbl, CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3aJlaud B 00pa30BaTENIbHOU
JESITETHPHOCTH U )KU3HCHHBIX CUTYAITUsX;



CaMOCTOSITEJIbHO COCTAaBJIAThH IJIAH PELICHUs MPOOJIEMBI C YYETOM HUMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaLIUsIM;

pacIMpATh paMKH Y4eOHOTO ITPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JIenaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a
pelIeHue;

OLICHUBATh NPUOOPETEHHBIHN OTIBIT;

CIocOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOHN SPYIULIUU B pa3HbIX
00JacTsX 3HaHUM, MOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIA U KYJIbTYpPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/I€Th HABBIKAMM MO3HABATEIBHOU pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbBIX
JEUCTBUA W  MBICIUTENIBHBIX MPOLECCOB, HUX pPE3YyJIbTaTOB M OCHOBaHUH,
UCIIOJIb30BaTh NPHUEMBI pediieKcuu Jis OLIEHKH CHUTYyalld, BbIOOpa BEpPHOTO
peLIeHUS;

yMETh OLICHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHMMATh pELICHUS 110 HX
CHUKEHUIO;

IIPUHUMATh MOTHUBBI M AapryMEHThl [JpPYyIUX IIPU aHAIU3EC pe3yJbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMAThb MOTHUBBI M AapryMEHTBl [JpPYyIUX IPU aHAIU3EC pe3yJbTAaTOB
NEeATEIIHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpeamerHble pe3ynbTaThl ocBoeHHMs mporpammbl COO no Ouonoruu Ha
0a30BOM YypOBHE BKIIIOYAIOT crenupuyecKkue s yaeOHoro mpeamera «buosorus»
HAy4YHbIC 3HAHWS, YMEHHSI M CIOCOOBI JEWCTBUI MO OCBOCHHIO, MHTEPIPETAIIUU U
mpeoOpa3oBaHUI0 3HAHWH, BUABI JACATEIHHOCTH MO TMOJTYYEHHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHWA B PA3IMYHBIX yYEeOHBIX CHUTyalMsX, a TaKKe B pPeabHBIX
KU3HCHHBIX CHUTYaIlUsAX, CBSI3aHHBIX C Owoiorueir. B mporpamme mnpeameTHbIC
PE3YNIBTATHI IPEICTABIIEHBI TI0 TOJIaM 00yJYeHUSI.

[IpeameTrHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buonorus» ¢ 10
Kjacce TOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUK O MECTE W POJIM OMOJOTHM B CHUCTEME HAy4YHOTO
3HaHUSl €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAyYHOU



KApTUHBI MHUpa U HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJE€ POCCUUCKUX U 3apyOeikKHBIX
Y4€HBIX-OMOJIOrOB B Pa3BUTHE OMOJIOTMH, (PYHKIMOHAIBHOM I'PaMOTHOCTH YeJIOBEKa
IUISL peIeHUs KU3HEHHBIX 3a]1ay;

YMEHHE pacKpbIBaTh COJAEp)KaHWE OHOJOTMYECKUX TEPMUHOB M MOHSITHUM:
KU3Hb, KJIETKA, Opranu3M, MeTaboiau3M (0OMEH BEIIECTB U MPEBPAICHUE SHEPTHH),
romMeoctaz  (caMoperyisius), ypOBHEBas  OpraHu3alus  JKMBBIX  CHUCTEM,
CaMOBOCIIPOM3BEICHHUE (PENPOIYKIIHNS), HACIEICTBEHHOCTh, U3MEHUYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3JIaraTh OHOJIOTMYECKHE TeOopuH (KJIETOYHas, XPOMOCOMHasi,
MYTallMOHHAs, LIEHTpaIbHas JOorMa MOJIEKYJIsIpHON Ouosiorun), 3akoHsl (I'. Menaens,
T. Moprana, H. W. BaBunoBa) u yueHus (0 ULEHTpax MHOrooopasus u
NPOUCXOXKIEHUS KyJIbTypHbIX pacteHud H. M. BaBunosa), onpenensTb rpaHUIbl X
NPUMEHUMOCTH K JKUBBIM CHUCTEMaM,;

yMEHHE BIAJIeTh METOJAaMHU HAyYHOrO MO3HAHUS B OMoJorHM: HAOIIOJEHUE U
ONMHMCAHHWE >KMBBIX CHUCTEM, IMPOLIECCOB M SIBICHUM, OpraHu3anus U MpPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIDKCHHE TUIIOTE3bl, BBHIABICHHUE 3aBUCHMOCTH
MEXIYy HWCCICAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE TIOJYUYEHHBIX pE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUHN U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJbI Ha
OCHOBaHHH ITOJTYYEHHBIX PE3YJILTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHBIC NPU3HAKU BUPYCOB, KIETOK IPOKApHOT M
9YKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IpOIIECCOB: OOMEHa BEIIECTB M IPEBPAILLEHUS SHEPrUU B KIETKe, (OTOCHUHTE3A,
IUIACTUYECKOTO W JHEPreTHYEecKOro OOMEHa, XEeMOCHHTe3a, MHUTO03a, Meho3a,
OIUIOZIOTBOPEHMS,  PAa3MHOXKEHHs, HHAMBUAYAJbHOTO  DPAa3BUTHA  OpPraHM3Ma
(oHTOTEHER);

YMEHUE MPUMEHSTh IOJIYYCHHbIE 3HAHUS ISl OOBSICHEHHS OHOJOTHYECKHX
MPOLIECCOB W SIBJICHUM, IJIA MPUHATHS NPAKTUYECKUX PEIICHUM B IMMOBCEIHECBHOU
KHU3HU C Leiblo obecriedeHuss O€30MaCHOCTH CBOETO 3I0pPOBbS U 3/10pPOBbA
OKpY’KaIoIUX JII0JeH, COOII0IEHUs] HOPM TPaMOTHOTO TOBEACHUS B OKpY’KaroLIeH
OPUPOJHOM cpesne, MOHMMAaHHWE HEOOXOJUMOCTH HCHOJIb30BaHUS JAOCTHXKEHUHN
COBPEMEHHOM ounonoruu " OMOTEXHOJIOTUH TUIS pPaLMOHAIIBHOTO
IIPUPOAOIIOIB30BAHNUS;

YMEHHE PEeIIaTh IEMEHTAPHbIE TEHETHUECKHUE 3a]]Ja4l HA MOHO- U JUTHOPUAHOE
CKpeIllMBaHUE, CIICTNICHHOE HAacJelI0BaHUE, COCTaBJSATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JJIs PEJCKa3aHus HAaCJleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHUE BBIMIOJNHATh JIa0OpPaTOPHbIE U MPAKTUYECKUE PabOThl, COOJIIOAATH
npaBuiia Ipu padoTe ¢ yueOHBIM U TaOOPaTOPHBIM 000pYI0BaHUEM;

YMEHHE KPUTHYECKHM OLEHHWBAThb W  HHTEPHPETUPOBATH  HMHPOPMALMIO
OMOJIOTUYECKOTO  COJIEpPKAHMs, BKJIIOYAIOLIYKD IICEBJOHAYYHBIE 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpeICcTBa MAacCOBOM HH(OpManUW, HAy4YHO-IOMYJISPHBIE



Marepualbl), STUYECKHWE aCMEeKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHOJIOTHH,
MeJIUIIHE, OMOTEXHOJIOTUY;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as
OMOoJIOrM4ecKyo HHGOPMAIMIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCITIOJIB30BaTh
MOHATUIHBIN anmapaT OMOJOTUH.

[IpenmerHbie pe3ynbTaThl OCBOEHUS ydeOHOro mnpenmera «buonorus» 6 11
Kjlacce NOJKHBI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE€ W POJU OUOJOTUU B CHUCTEME HAyYHOIO
3HaHUSl €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAyYHOU
KapTUHBI MUpa U HaYYHOTO MHUPOBO33PEHUS, O BKJIAJC POCCUUCKUX U 3apYyOCHKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OWOIOTUM, (PYHKIIMOHATIBHOW IPaMOTHOCTH YeJIOBEKa
JUTSL PEIICHUS )KU3HEHHBIX 3a/1a4,

YMEHUE PACKPBIBATH COJIEp)KaHUE OMOJIOTMYECKUX TEPMHUHOB U TOHSTHH: BUI,
nonyJsanus, TeHOMOH, OHBOJIONMS, IBIXKYIIME CWIbl ((PakTopbl) HBOJIIOINH,
PUCTIOCOOJIEHHOCTh OpPraHU3MOB, BHI000pa30BaHHE, 3KOJOTUYECKHE (AKTOPHI,
AKOCHUCTEMA, MPOAYLICHTHI, KOHCYMEHTHI, PEYIICHTHI, 1SN MUTAaHUsI, SKOJOTUUECKas
nupamua, OMoreoleHos, ornocdepa;

yMEHHE u3JlaraTh Ouosiorudyeckue tTeopur (3BostorionHas teopus Y. JlapBuna,
CUHTETHYECKasi TEOpHUs SBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxonctBa K. M. bapa, uepenoBanus riaBHbIX HalpaBiIeHUM U myTeu aBomonuu A. H.
CesepuioBa, yuenuss o 6uochepe B. U. Bepnanckoro), ompenensiTb I'paHHIIbl HUX
IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHHE BJIAJIETh METOJAaMHU HAyYHOrO MO3HAHUs B Omoyioruu: HAOIIOJEHUE U
ONMMCAHUE JKHUBBIX CHCTEM, IPOLECCOB M SBJICHHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIIBIDKCHHE TUIIOTE3bI, BBIABICHHUE 3aBUCHMOCTH
MEXIY HWCCICAYEMbIMU BEIMYMHAMHU, OOBSICHEHHE TIOJYUYCHHBIX PE3YJIbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX IMOHATUH, TEOPUN U 3aKOHOB, YMEHUE JI€JIaTh BBIBOJbI Ha
OCHOBAHUU IMOJIYYECHHBIX PE3YIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKA CTPOCHHS OHOJOTUYECKUX
OOBEKTOB: BWJIOB, TOMYJISAIUMH, TMPOAYIEHTOB, KOHCYMEHTOB, PEAYILICHTOB,
OMOreoleHO30B U  JIKOCHCTEM, OCOOCHHOCTH IPOLIECCOB:  HACIEACTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUsA, IPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JEHCTBUS DKOJIOTHIECCKUX (PaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB
Y MOTOKA SHEPIUU B SKOCUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHUM B IKOCUCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXMMHYECKHUX IUKIIOB B Onocdepe;

YMEHUE MPUMEHATHh IOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOrMYECKUX
MPOLECCOB W SIBIICHUM, JUIA NPUHATHS NPAKTUYECKUX PEUICHUN B ITOBCEJHEBHOM
KU3HU C LENbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 30pOBbs W 3740pPOBBSA
OKPY’KaIOIUX JIIOAeH, COOJIIOJCHUSI HOPM T'PAaMOTHOIO TOBEACHUS B OKpYKaroulen
MPUPOJIHOM cpelle, TMOHUMAaHUE HEOOXOJMMOCTH MCIOJIB30BAHUSI JTIOCTUKEHUN
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOIOIOIb30BAHUS;



YMEHHE pellaTh 3JIEMEHTApHbIE OHWOJOTMYECKUE 3a7aud, COCTABIATH CXEMbI
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMax (e MUTaHus);

YMEHHUE BBIMOJHATH J1a0OpPAaTOPHBIE U MPAKTUYECKHE pPadOThl, COOIIOAAThH
npaBuiia rpu padboTte ¢ y4eOHBIM U JTa0OpPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIEHWBATh W HHTEPIPETHPOBATH  HHOOPMAIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIOLIYI0 TICEBJOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX MCTOYHUKOB (CpeICTBa MacCOBOH HWH(OpPMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTtepualbl), paccmaTpuBaTh r100aibHbIe JKOJIOTUYECKUE npoOJieMbl
COBPEMEHHOCTHU, (POPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIIEHUS, 00001Ias
OMOJIOrMYeCKY0 HHPOPMAIIUIO U3 HECKOIBKUX UCTOUYHUKOB, TPAMOTHO HUCIIOJb30BaTh
NOHSTUIHBIN anmnapaTt OUOJIOTHH.



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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