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HOACHUTEJIBHAS 3AIIMCKA

[Ipu paszpaboTke mnporpaMmbl MO OHUOJOTUU TEOPETUUECKYI0 OCHOBY IS
OMpeNeNieHUs] TOJAXO0/0B K (OPMHUPOBAHUIO COAECPXKAHUS Yy4eOHOro MpeaMera
«buonorus»  cocraBmwin:  KoHuenTtyanbHele nosnoxenns DPI'OC  COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIEH, COJIepkKaHuUs, pe3yJbTaTOB O0yUeHUsI U TpeOOBaHUI
K YPOBHIO TIOJITOTOBKM BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENSX U MPUHIUIIAX,
XapaKTEPU3YIOIIMX  COBPEMEHHOE COCTOSSHME CHCTEMBI  CPEIHEro  OOIIero
oOpazoBanuss B Poccuiickoit denepanuu, a Takke IMOJOXKEHUS O CHenudpuke
Ouosiornu, €€ 3HAYCHUU B TIO3HAHUM SKUBOM TIPUPOJABI U  OOECleueHUU
CYILIECTBOBAHUs ueoBeYeCKoro oOmiecTBa. CorjiacHO Ha3BaHHBIM TOJOXKCHUSIM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 1o O6mosioruu MaéT MpeacTaBlICHUE O IENAX, 00 0OIIel cTpaTeruu
0o0y4eHUsl, BOCIIUTAHUS U PA3BUTHUS O0yUYAIOIIUXCS CPEACTBAMH Yy4eOHOTO IMpeaMera
«buonorusy, onpeaenseT o0s3aTeILHOE MPEAMETHOE COJACP)KAHHUE, €r0 CTPYKTYpPY,
pacnpenesnieHue MO pasfesiaM W TeMaM, PEKOMEHIYEMYIO MOCJIEeI0BaTEIbHOCTD
U3y4YeHHUs y4yeOHOTO MaTepualia ¢ y4éTOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€l, JIOTUKKM 00pa30BaTeIbHOIO  MpOIlecca, BO3PACTHBIX  OCOOCHHOCTEH
00y4Jaromuxcs.

B mporpamme mo 6M0OJ0THN TakKe YYUTHIBAIOTCS TPeOOBaHUS K TUIAHUPYEMbBIM
JUYHOCTHBIM, METANpeJAMETHBIM M TPEAMETHBIM pe3ylibTartaM OOy4YeHHs B
(dbopMHUpPOBAaHNUU OCHOBHBIX BUIOB y4€OHO-TIO3HABATEIBHOU NEATEIbHOCTH/YUeOHBIX
JENCTBUM 00YyYarOIINXCS 10 OCBOCHUIO COJIEP KaHMsI OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mo 6uosorum (10—11 kmacchel, 0a30BBI YpOBEHB) peaiu30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HM3YyYCHHH OWOJIOTHH, Ojarojmapss demy B HeH
IpPOCMAaTPUBAETCS  HANpAaBICHHOCTh HAa  Pa3BUTHE  3HAHUM, CBSI3aHHBIX C
(dbopMHUpPOBaHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIUI
JUYHOCTH, HKOJOTHYECKOTO MBIIIJICHUS, IPECTABICHUN O 3J0POBOM 00pa3e KU3HU
1 OCpeXHBIM OTHOIICHHEM K OKpY)Kalomen npupoaHou cpeae. [loaromy Hapsaay ¢
U3ydeHHeM OOIEeONOIOTUYECKUX TEOpUH, a TakKe 3HAHWM O CTPOCHUU IKUBBIX
CHUCTEM pa3HOr0 paHra M CYUIHOCTHM OCHOBHBIX MPOTEKAIOIUX B HUX IPOILIECCOB B
porpaMme 1o OMOJIOTHH YAEJICHO BHUMAaHHE HCIOIb30BAHUIO MOJTYYCHHBIX 3HAHUM
B I[IOBCEIHEBHOM JKWU3HW MJI1 pEUIEHUS MPUKIAJAHBIX 3a/ady, B TOM YHCIIE:
Mpo(UIaKTUKN HACIEACTBEHHBIX 3a00JI€BaHUN YEIOBEKA, MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAaHMSI SKOJOTHYECKU 1EJIeCO00pa3HOTO IOBEACHUS B
OKPY’KAIOIIEH MPUPOJHON CpeAe, aHaIu3a BIUSAHUS XO3SWCTBEHHOW JESATEIbHOCTH
YeJOBeKa Ha COCTOSHHE NPHUPOJHBIX M HCKYCCTBEHHBIX SKOCHCTEM. Y CHIICHHE
BHUMaHMsI K TIPUKIQJAHOW HANpPABICHHOCTH YydeOHOro mnpenmera «buomorusy»
MPOJMKTOBAHO HEOOXOJIHUMOCTBHIO OOECIEUEHHs] YCIOBUM ISl PElIeHUsT OJHOU U3
aKTyaJbHBIX  3aJa4  IIKOJBHOTO  OHMOJOTMYECKOro  oOpa3oBaHuUs, KOTOpas



npeanonaraer (OpMHUPOBAHHE y OOYYAIOIIHUXCS CHOCOOHOCTH aJanTUPOBATHCS K
M3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpenHero oouero o0pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona oOecneunBaeT (opMUpOBaHHE y OOYYAIOMIMXCS MPEICTABICHUN O Hay4YHOU
KapTUHE MUpa, pacmupsieT W o0000maeT 3HaHMS O JKUBOM mpuponae, €€
OTJIUYUTENIbHBIX TNpPU3HAKAX — YPOBHEBOW OpraHu3alld M HBOJIOLMH, CO3AaET
YCIIOBUS JIsl: TIO3HAHUS 3aKOHOB JKUBOW MPUPOJBI, POPMUPOBAHMS (PYHKIMOHATIBHOM
IPaMOTHOCTH, HAaBBIKOB 3[J0POBOTO M 0€30MacHOro odpasza >KM3HHU, SKOJIOTHUYECKOI0
MBIILJIEHUS, HEHHOCTHOT'O OTHOILIEHHUS K )KMBOW MPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TaKKe ISl PEeUICHUS BOCIUTATEIbHBIX U
Pa3BHUBAIOLIUX 3aJ1ay CPEJHEro o01Iero o0pa3oBaHusl, COLMATU3AINN 00yJatOUIUXCS.
Nzyuenue Ounoaoruu o0ecreynBaeT yCIIOBUSA TSt dbopmupoBaHus
UHTEJUICKTYalbHbIX,  KOMMYHHMKAallUOHHBIX U  WH()OPMAIIMOHHBIX  HAaBBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIOCOOCTBYET HWHTErpaldd OHOJOTMYECKUX 3HAHUU C
IPEACTaBICHUSAMH U3 JIPYTrUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaguu. Ha3BaHHbIE TMOJOXKEHHUS O TMpPEJHA3HAUYEHUU Y4eOHOTo MpeaMera
«buonorus» cocTaBWJIM OCHOBY JUIsl ONpENEICHHs IMOAXOJAOB K OTOOpYy U
CTPYKTYPUPOBAHHUIO €T0 COJIEP KaHUs, MPECTABICHHOr0 B IPOrpaMMe 10 OMOJIOTUH.

Otb6op conepxanust yueOHoro mnpenmera «buonorusi» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C TMO3MIHMK KyJIbTYypOCOOOpPAa3HOTO TMOAXO/Ada, B COOTBETCTBUU C
KOTOPBIM OOy4aromuecs: JOJKHBI OCBOUTh 3HAHUS M YMEHHsS, 3HAUUMbBIC ISt
dbopMupoBaHus 0011 KyJIbTYphl, ONPECISAIONINE aIeKBaTHOE TTOBEICHUE YelIOBeKa
B OKpYy)Karolleil MmpupogHOil cpeie, BOCTpeOOBaHHBIE B TMOBCEAHEBHOM XKU3HU U
IPaKTUYECKON aesTeabHOCTH. Ocoboe MECTO B ATOM CHCTEME 3HAHHMK 3aHHMAaloT
AJIEMEHTBl  COJIEpKaHMs, KOTOpbIE CIy)XaT OCHOBOM nisi  (OpMHpPOBaHUS
MPEJICTABIICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHE MUPA U LIEHHOCTHBIX
OpUEHTAIUSAX  JIMYHOCTH, CIHOCOOCTBYIONIMX TyMaHM3alud  OHOJIOTHYECKOTO
o0pa3zoBaHUsI.

CTpykTypupoBaHHE CoOJepKaHUs y4eOHOro Marepuaia B TMporpamme IIo
OMOJNIOrMM  OCYIIECTBJIEHO € Y4Y€TOM MPUOPUTETHOTO 3HAUEHUS 3HAHUM 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX JKMBOM MPHUPOIBI, 0 €€ YPOBHEBOW OpraHu3aluu U
SBOJIIOLMU. B COOTBETCTBUM € 3THM B CTPYKType ydeOHoro mpenmera «buosorus»
BBIJICJIEHBI CIEAYIOUIME COJiepKaTeabHble JTUHUM: «buomorus kak Hayka. MeTozsl
HAy4YHOTO TMO3HaHMs», «KieTka kak Owomormyeckas cuctemay, «OpraHmsm Kak
Oouonornueckas cucrema», «CucremMa W MHOrooOpa3ue OpPraHMYECKOTO MHUPaAy,
«OBOTIOLHNS KUBOU MTPUPOIBI», « DIKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTI.

Lens wu3ydenuss ywyeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUe  OOy4YaloOUMMHCS  3HAHUSIMH O  CTPYKTYPHO-()YHKIIMOHAIBHOM
OpraHU3alUyU )KUBBIX CUCTEM PA3HOI'0 paHra U MpUOOPETEeHUE YMEHHUI UCIIOIb30BaTh
ATU 3HAHMS JJI1 TPAMOTHBIX JIEMCTBUN B OTHOLIEHUH OOBEKTOB YKMUBOW MPUPOJBI U
pelIeHus pa3INuHbIX )KU3HEHHBIX MTPOOJIEM.



JlocTimkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a3zoBom
ypOBHE 00eCcTIeUrBAETCS PEIICHUEM CICAYIONINX 3a1a4:

OCBOCHHE OOYYaIONIMMUCA CHUCTEMbl 3HAHUH O OUOJIOTMYECKUX TEOPUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIOTe3aX, MpaBUjIax, CIyXalldX OCHOBOMU
st GOpMUPOBAHUSL TPEACTABICHUNA O €CTECTBEHHO-HAyYHOU KapTHHE MHpa, O
METOJ]aX HAay4YHOTO TMO3HAaHUS, CTPOCHUH, MHOTOOOpPa3WHh U OCOOCHHOCTAX JKUBBIX
CHUCTEM Pa3HOTO YPOBHSI OPTraHU3AIMH, BBIIAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX
HCCJICIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOydYarOUIMXCS TO3HABATENIHHBIX, HMHTEIUICKTYyAJIbHBIX M
TBOPYECKUX CHOCOOHOCTEH B MPOIECCe aHalv3a JaHHBIX O NYyTSIX pPa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJSJ0B, HUJIEHM M TOAXOJAO0B K H3YUYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIINY;

CTAaHOBJIEHHWE Yy oOOydaromuxcs 0Omel  KyabTypbl, (YHKIHMOHAIBHOM
IPAMOTHOCTU, Pa3BUTHE YMEHUU OOBSICHSATH M OIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KMBOM MPUPOJIbI HA OCHOBAHWU 3HAHUU U OIBITA, MOJYYCHHBIX MPU U3YUYECHUH
OouoJjoruu;

dbopmupoBaHue y OOydYalOIIUXCS YMEHHMH WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B TPAKTHYECKOW JEATETbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHI U arpOOUOTEXHOIOTHIA;

BOCIUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEIIOBEKOM IKHUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEpPEeKHOT0 OTHOIIEHUS K HEH, COONIOACHHS dTUYECKUX
HOPM TP MPOBEJEHUU OMOJOTUYECKUX UCCIIET0OBAHMIA;

OCO3HAHHE IIEHHOCTH OHWOJIOTUYECKHX 3HAHWM JJis TIOBBIIICHUS YPOBHS
HKOJIOTUYECKOMN KYIBTYpPHI, ISl (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHCHHE MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEIHEBHOM JKU3HU IS
OLCHKH MOCJEICTBAM CBOECH IEATEIBHOCTH MO OTHOIIEHHUIO K OKPYXKAIOIIEH Cpele,
COOCTBEHHOMY 3JIOPOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTHKA
3a00sIeBaHM.

B cucreme cpemgnero obmiero oOpazoBanusi «buonorus», wu3ydaemass Ha
0a30BOM ypOBHE, SBJISETCS O0S3aTeNbHBIM YYEOHBIM TMPEIMETOM, BXOJIAIIUM B
COCTaB MpeaMeTHOU o0actu «EcTecTBeHHO-HAYyYHBIE PEIMETHIY.

st u3ydenusi Guoniornu Ha 06a30BOM ypOBHE CpeaHEro oOmiero odpa3oBaHUS
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 vaca
(1 yac B Henemto).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
IpPYTMMH €CTECTBEHHBIMM HayKamu, ¢uiaocopuend, 3TUKOH, 3CTETUKOM M IMPaBOM.
Ponb O6uonoruu B GopMHUpPOBAaHMU COBPEMEHHOM HaydyHOUH KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoapl TIO3HAHMS KWUBOW MPUPOJLI (HAONIOJAEHUE, SKCIIEPUMEHT, OIKCAaHUE,
U3MepeHue, Kiaccuukaius, MoJeIupOBaHue, CTaTUCTUYECKass 00padOTKa JIaHHBIX).

JdeMoHCcTpanum:

[Toptpers: Y. lapsun, I'. Mennens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuiipl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «Mcmomb3oBaHuEe pa3audHBIX METOJOB MpHU
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI H X OPraHU3AIUSA.

Kusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Ouosioruu. OTandue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHu3aiii OMOCUCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, TOMYJIAIHOHHO-BUIOBOM,
KOCHUCTEMHBIN (OMOTCOIIEHOTUIECKUM ), OMOChEPHBIH.

JdeMoHcTpanum:

Tabnuuelr 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HU», «YPOBHH OpraHU3alliu
KUBOU MPUPOIBI».

O6opynoBanue: Mmojenb Mmojiekyisl JIHK.

Tema 3. XumMnuyecKkuii COCTaB U CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KIETKH. XHUMHYECKUE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIIMM BOABI M MHHEpaJbHBIX BelIECTB B KieTke. Ilognepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe O€IKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
He3zameHumble ¥ 3aMEHUMbIE aMUHOKHUCIOTBI. AMHMHOKHUCIOTHBIM cOCTaB. YPOBHHU
CTPYKTYpbl ~ O€JIKOBOM MOJEKYyJbl (MepBUYHAs, BTOPUYHAs, TpETUYHAs U
YeTBEpTUYHAS CTPYKTypa). XMMUYECKUE CBONCTBA OenKoB. buomornueckne GyHKImm
OeNKOoB.

depmeHTHl — OMoNornyeckne kKaranu3zatopbl. CTpoeHne (epMeHTa: aKTUBHBIN
ueHtp, cyoctpatHas cneudduuHocts. Kodepmentsl. Burtamunbl. Otiaunuus
(epMEHTOB OT HEOPTraHUYECKUX KaTalUu3aTOPOB.



VYrneBoabl: MOHOcaxapubl (TJIIOKO3a, pubo3a U JAe30Kcuprb03a), Aucaxapuabl
(caxapo3a, JakTo3a) M MoJaucaxapuabl (Kpaxmal, TJIMKOT€H, LEeJJII0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununel:  Tpurnmuepuasl,  ¢ochomunuabl, crepounbl. ['mapoduiabHO-
ruapodoOHbIe cBolicTBa. bruonornueckue GyHkiuu aunuaoB. CpaBHEHUE YTIIEBOIOB,
OCJIKOB U JTUMUJ0B KaK HCTOYHUKOB YHEPTUH.

HyxknennoBele kucnorel: JHK wu PHK. Hykimeotuaet — MoHOMEpHI
HyKi1euHOBBIX KucioT. Ctpoenue u ¢pynkuuu JAHK. Crpoenne u pynknuum PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

[utonorus — Hayka o kietke. Kietounas Teopusi — mpumMep B3aUMOJICUCTBUS
ujen u HaKkToB B HAYYHOM MO3HAHUHU. METO/Ibl U3YyUEHUSI KIIETKH.

Knerka kak 1enoctHas uBas cucrema. OOmye Mpu3HAKU KIETOK: 3aMKHYTasl
HapykHas MemOpana, mosiekysbl JJHK kak renernyeckuii anmapar, cucTeMa CUHTE3a
Oenka.

Tunel KJIETOK: dyKapuoTHYECKasi U Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
npokapuoTHUecKkord  kieTku.  Kierounas  crenka  Oakrtepuit.  CTpoeHue
AyKapuOTUYECKON KiIeTKH. OCHOBHBIC OTINYHS PACTUTEILHON, JKUBOTHOW U TPUOHOM
KJICTKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAS CTEHKA, TIITMKOKAJIMKC, WX
¢ynkiuu. [Inazmaruueckas memOpaHna, e€ cBoiictBa M ¢yHKuuu. [luTonnazma u eé
opraHousibl. OpHomemOpanHble opranouasl kietku: OIIC, ammapar [onbxw,
nu30coMbl. [loyaBTOHOMHBIE OpPraHOWAbBl KIETKH: MHUTOXOHIAPHUH, IUIACTUJIBI.
[Ipoucxoxnenne MUTOXOHApUNA U TuacTuld. Buasl miactua. HememOpanHbie
OpraHOUIbI KJIETKU: pUOOCOMBI, KIIETOUHBIN IIEHTP, LIEHTPUOIHU, PECHUYKH, KTy THKU.
OyHKIWU OPraHOUAO0B KJIETKU. BKItoueHus.

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

TpaHCIOpPT BEIECTB B KIIETKE.

JemoHncTpanum:

Iloptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Junarpammel: «PacnipeneneHre XMMUYECKUX AJIEMEHTOB B HEXXUBOW IPUPOAELY,
«PacmpenienieHne XUMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJIEN.

Tabmuubslt u cxembl: «llepuogmyeckas TabauMIa XUMHUYECKUX HIEMEHTOBY,
«CtpoeHne MoJIEKYJbl BOAbI», «brocunTe3 Oenka», «CTpoeHHEe MOJIEKYJIbI OelKay,
«Ctpoenne depmentan, «Hykneunosbie kuciaotel. JJHK», «CtpoeHue mosekysibl
AT®», «CtpoeHue syKapUOTUYECKOW KIETKN», «CTpPOECHHE KUBOTHOM KIIETKHY,
«CTpoeHHEe pacTUTEIbHOM KIETKW», «CTpoeHHuEe MPOKAPUOTUYECKON KIIETKU,
«CTpoeHue sizipa KIETKH», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHUKpPOCKON, OOOpyJOBaHUE MJil MPOBEACHUS
HaOJIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKPOMPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHbIe M IpaKTHYeCKHe padoThI:

Jlaboparopnass pabora No 1. «M3ydeHue KaTaauTUYECKON aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnas pabota Ne 2. «3yueHnue cTpoeHus KIETOK PaCTEHUM, dKUBOTHBIX
1 OaKTepuii MoJi MUKPOCKOTIOM Ha TOTOBBIX MUKPOIIpENapaTax u uX OMUCAHUE.

Tema 4. ’KuzHenesiTeJIbHOCTb KJIETKH.

OOMeH BeliecTB, WX METa00Iu3M. AcCCUMWISIUS (TUTACTUYECKUM OOMEH)
JTUCCUMIISIIUSL  (SHEpPreTUYeCKuii OOMEH) — JBe CTOPOHBI €IMHOr0 IpoIriecca
Merabonu3Ma. Ponbk 3aKOHOB COXpaHEHMsI BEIIECTB M HSHEPrUU B IOHUMAHUU
MeTaboIn3Ma.

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

®dotocunte3. CBeTroBast U TeMHOBas (a3bl poTocuHTe3a. Peakumu dhoTocuHTe3A.
OddexTuBHOCTh GoTOCHHTE3a. 3HaueHHE (OTOCHHTE3a MJIsd JKM3HU Ha 3emie.
Brnusaue ycnoBuidt cpenbl Ha  (POTOCHHTE3 W CHOCOOBI  TIOBBIMICHHS €TI0
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMOCUHTE3. XEeMOCUHTE3UpyIolire OakTepuu. 3HAUYE€HHWE XEMOCHUHTEe3a ISt
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KieTKe. PaciieruieHne BelIecTB, BBIIACICHHUE U
aKKyMYJIMPOBAaHHUE DHEPTUU B KJIETKE. DTalbl dHEpreTHdeckoro ooMena. ['mukonus.
bpoxenue u ero Buapl. KuUCIOpOAHOE OKHCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnutensHoe pochopunupoBanue. IPPEeKTUBHOCTh FHEPTETUUECKOTO OOMEHA.

Peakniun wmatpuuHoro cuHre3a. [‘enermueckas wuHbpopmarus wu JIHK.
Peanuzanus reHeTmdeckod wuHpOpManMu B KIeTKe. ['€HEeTHYECKU KOJ U €ro
cBorictBa. Tpanckpunius — matpuusblii cuHTe3 PHK. Tpancmamus — OuocuHTes
Oenka. Orambl TpaHchsauuu. KomupoBanue amuHOKHCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie dhopmbl xu3Hu — BUpychl. Mctopust otkpeiTus BupycoB (. .
WNBanoBckuii). OCOOEHHOCTM CTPOEHUSI W  JKMU3HEHHOIO IIMKJIa  BUPYCOB.
bakrepuodaru. bone3nn pacTenwuii, )KUBOTHBIX U YEJIOBEKA, BHI3IBAEMbIC BUPYCAMHU.
Bupyc mmmynomedurnuta uenoexka (BUY) — BozOymurens CIIWJla. O6partnas
TPAHCKPHIIIHS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUsT BUPYCHBIX
3a00IeBaHM.

JdeMoHCcTpanum:

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

Tabmuubl U cxembl: «Tumbl muTaHuSA», «MeTabomu3am», «MUTOXOHAPHUSY,
«OHepretndeckuit oOMeHn», «Ximoporaacty, «DotocunTted», «Ctpoenue JIHK»,
«Ctpoenne u (yHKIIMOHUpOBaHHE TeHay, «CHUHTE3 Oenkay, «[ eHeTHYeCKUui KOy,



«Bupyce», «bakrepuodarny», «CtpoeHue u xku3HeHHbIM nukia Bupyca CIIM/la,
6aktepuodaray, «Permukamus JJHK».

Ob6opynoBanue: moxaenu-ammukauun «Yasoenne JHK u TpaHckpunuusy,
«buocuntes 6enkay, «CTpoeHue KIETKN», MoJenb cTpykTypsl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounslii 1uki, wiv KU3HEHHBIM WK KiIeTku. WMHTepdaza u MUTO3.
[Ipomecchl, mporekaromue B wuHTepdasze. Perumkanus — peakius MaTPUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpoMOCOMHBIM Ha0Op — KapUOTHII.
JIMTUTONIHBINA U TarIONAHBIA XPOMOCOMHBIE HaOopbl. XpoMatusl. LluTonornyeckue
OCHOBBI Pa3MHOXEHUS U UHAWBUAYAIBHOT'O Pa3BUTUS OPraHU3MOB.

Henenne knetkn — mMuto3. Craaumm mutosa. Ilpoiecchl, mpoucxoasye Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIETKUA — aroITo3.

dopmMbl Pa3MHOXKEHMSI OPraHU3MOB: Oecrosioe W moJyioBoe. Buabl Gecrosioro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IIOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETreTaTUBHOE pPa3MHOXKEHHE. VCKYCCTBEHHOE KIOHUPOBAHUE
OpraHu3MOB, €r0 3HAYEHUE JIJI CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOIOrO.

Meito3. Craguu wMeito3a. Ilpouecchl, mpouCXoAslIME€ Ha CTaAusX Meio3sa.
IToBenenne xpomocom B menose. KpoccuHrosep. bronornyeckuii CMpICI M 3HaYEHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KIETOK y )KMBOTHBIX. [los10BBIE
JKeJIe3bl: CEMEHHUKU U snyHUKU. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK — IF'aMeT
(ciepmaTo30MI, SIMIEKICTKA) — ClIepMaTOreHe3 U oBoreHes. OCOOCHHOCTH CTPOCHHUS
AUIEKIETOK U criepMaTto3ouaoB. Omnogorsopenue. [lapreHorenes.

NunuBuayanbHOe  pa3BUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). OTtanbl 3MOPUOHAIBHOTO PA3BUTHA y TIO3BOHOYHBIX JKHUBOTHBIX:
npoOsieHne, racTpyndnus, opraHoreHes. [loctamOpuonanbHOe pa3BuTHe. THIBI
MOCTAIMOPUOHAIBHOTO Pa3BUTHUA: TIPSIMOE, HEMpsiMoe (IMYMHOYHOE). BriustHue cpeapl
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 ILBETKOBOIO pACTEHUS: CTPOEHUE
CEMEHHU, CTAIUU PA3BUTHSL.

JdemoHncTpanum:

Tabmuubsl u  cxembl: «@DoOpMbl pa3sMHOKEHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOIOTBOPEHUE Yy LBETKOBBIX pacTeHuil», «BereraTuBHoe pa3MHOXKEHHE
pacTeHui», «Jlenenue kneTku 0akTepuin», «CTpoeHUE TOJIOBBIX KIETOK», «CTpoeHHe
xpomMocombl», «Knerounsii mukn», «Pemmkanus JHK», «Mwutosz», «Menosy,
«IIpsmoe m HenpsiMoe pa3BuThe», «l'amMeToreHe3 y MIICKONUTAIOMINX U YEIOBEKaY,
«OCHOBHBIE CTaIUX OHTOTCHE3A.

O6opynoBaHue: MHKPOCKOI, MHKPOIPENapaThl «CnepmMaTo30u1bl
MJICKOIIUTAIOLIETO», «SIMIEKIeTKa MIEKONMUTAKIIEro», «KapuoknHe3 B KIETKax



KOpEIIIKa JTyKa», MArHUTHAasg MOJeNb-annkanus «Jlenenue kinetkn», moaens JJHK,
Mo/iesib MeTa(azHOl XPOMOCOMBI.

JlabopaTopHbIe M IpaKTHYeCKHe padoThI:

Jlaboparopnasi pabora Ne 3. «HabGmionenue muTo3a B KIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpenapaTaxy.

Jlaboparopnas pad6ota Ne 4. «3yueHne CTpOeHHUsI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax».

Tema 6. HacsieACTBEHHOCTh U HK3MEHYMBOCTH OPraHMU3MOB.

[Ipenmer u 3amaun revetuku. Victopus pa3sBuTusa reHETUKUA. Posib uTonoruu u
AMOPHOJIOTUU B CTAHOBJICHUU T€HETUKH. BKiam poccuilckuX U 3apyO0eKHBIX YUEHBIX
B pPa3BUTHE M'€HETUKU. METO/Ibl TeHETUKU (THOPUIOIOTUUECKUH, [IUTOTCHETUUYECKUH,
MOJICKYJISIpHO-TeHeTUUeCcKuit). OCHOBHbIC TI'eHeTUYeCcKue NOoHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HAaCJIeIOBaHUs MPU3HAKOB, YCTaHOBJIEHHBbIE ['. Menpaenem.
MonorubpugHoe cKpelMBaHue. 3aKOH eauHOooOpasusi THOPHUIIOB  TEPBOIO
nokoJjieHus. [IpaBuino HOMUHUpPOBAaHUA. 3aKOH pacUICIICHUs] pu3HakoB. ['mumoresa
YuCTOTHI raMeT. [1osIHOE U HeMoIHOE TOMUHUPOBAHMUE.

JlurnbpunHoe ckpenMBaHue. 3aKOH HE3aBUCHMOTO HACJICJIOBAHUS MPHU3HAKOB.
[{uToreHeTHyeCKNEe OCHOBBI JUTHOPUIHOTO CKPEIIMBaHUSA. AHAIM3UPYIOIIEEe
ckpelrBaHue. Vcnonp30BaHUE aHAIU3UPYIOMIETO CKPEUIMBAHMS I ONPEIEIICHUS
reHOTHUIIa 0COOH.

CuerienHoe HacienoBaHue npusHakoB. Paborta T. Moprana no cuerjieHHOMY
HacJIEeJ0BaHUIO reHoB. HapylieHune clierieHust FTeHOB B pe3yJIbTaTe KpOCCHUHIOBEpA.

XpOoMOCOMHAas TEOPHUS HACIECACTBEHHOCTH. [ eHETUUECKUE KaPTHI.

I'enetuka mona. XpoOMOCOMHOE OMNpeNeNieHHe Moja. AyTOCOMBI M IOJOBBIE
xpoMocoMbl. ['omorameTHble U reTeporaMeTHble opraHu3Mbl. HacienoBanue
IPU3HAKOB, CLEIUICHHBIX C TIOJIOM.

N3meHunBoCcTh. BHIIBI M3MEHUMBOCTH: HEHACJIEICTBEHHAs M HACIIEICTBEHHAS.
Ponb cpenbl B HEHACJEACTBEHHOW  W3MEHYMBOCTH. XapakTepucTrKa
MOAU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanmoHHBIN psii ¥ BapUaIlMOHHAS KPUBAas.
Hopma peakuun npusHaka. KonuyecTBeHHbIE M KAUECTBEHHBIE MPU3HAKU U UX HOpMa
peakuuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacnencrtBennasi, wiM TeHOTUNUAYECKAs, W3MEHYMBOCTh. KomOuHaTuBHas
M3MEHYMBOCTh. Melo3 W TOJIOBOM TpoIlecC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTallmoHHass U3MEHYMBOCTh. Kiaccudukaiuss MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, T€HOMHbIE. YacToTa U mpUYMHBI MyTauuil. MyrtareHHble (haKTOpBHI.
3aKOH TOMOJIOTHUECKUX PSIAOB B HacieAcTBeHHOM n3MenunBocty H. 1. BaBunosa.

Bresnepnas HacneACTBEHHOCTh U H3MEHYUBOCTb.

I'enernka uenoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOJBI TE€HETHUKHU
YeJIOBEKA: T'eHEAJOTHUYECKUM, OJIM3HEIOBBIM, IUTOTC€HETHUECKUM, OMOXUMUYCCKHI,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpeMeHHOE ONpEAEIEHUE TEHOTHIIA:



MOJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[111P-ananmu3a. HacnencTBeHHble 3a00eBaHus YeIOBEKa: TeHHBIC 00JIe3HU, O00Je3HU
c HAaCJIEICTBEHHOU IPEAPACTIONOKEHHOCTBIO, XpPOMOCOMHBIE 0oJIe3HHU.
Comarnueckue u TreHepaTuBHbIe MyTaluu. CTBoJIOBbIE KIETKU. [IpuHUMIBI
310pOBOTO 00pasza KWU3HM, TUATHOCTUKHU, MPO(PUIAKTUKU U JICUCHUS TC€HETUYECKHUX
Oone3Hel. MenuKO-reHeTUYECKOEe KOHCYJIbTUPOBAaHUE. 3HAUEHHE MEIUIUHCKON
T€HETUKH B IPEAOTBPAIICHUH U JICUCHUU T€HETUYECKUX 3a00JIeBaHUN YeI0OBEKa.

JdeMoHcTpanum:

Iloptpersl: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. Uersepuxon, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuipl u cxembl: «KMOHOTHOPUAHOE CKPEUIMBAHUE U €0 IUTOTCHETHYECKasI
OCHOBa», «3aKOH PaCIICIUICHUS] U €r0 UTOTC€HETUYECKasi OCHOBA», «3aKOH YHUCTOTHI
ramer», «lurubpuaHoe ckpeniuBanuey, «llutonornueckue OCHOBBI AUTHUOPUHOTO
CKpemuBaHus», «Menos», «B3auMonenucTBUe ajselbHBIX T'€HOBY», «l €HETHYECKHe
KapThl PACTEHUM, >KUBOTHBIX M 4YeJOBeKa», «l'eHeThka moiyiay, «3aKOHOMEPHOCTH
HacJieIOBaHus, CLEIUIEHHOro ¢ moJioMm», «KapuoTumbl 4YenoBeka MU KUBOTHBIXY,
«Bunel um3MmeHunBOCTHY», «MoaudukanroHHas W3MEHYUBOCTHY, «HacnemnoBanue
pesyc-pakropan, «['eHeTuka rpynm KpoBu», «MyTalimoHHass ©3MEHUUBOCTH.

O6GopynoBanue: Mojeau-anmauKauu  «MOHOTHOPHIHOE  CKpeIlUBaHUE,
«Hemonnoe  pomuHupoBanue», «Jurubpumnoe ckpemmuBanue», «llepekpéct
XpOMOCOM», MUKPOCKON M MHKporipenapat «Jpozoduna» (Hopma, mytauuu Gopmbl
KPBUILEB U OKPACKU Teja), repdbapuit «I'opox moceBHOMN.

JlaGopaTopHble 1 MPaKTHYeCKHE PA0OTHI:

JlabopatopHast pab6ora No 5. «lM3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlabopatopHast padota Ne 6. «M3ydenune MoauuUKAIMOHHOW M3MEHUYMBOCTH,
MIOCTPOCHUE BAPUALIMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOW.

JlaGopatopHast pabora Ne 7. «AHanu3 MyTauuid y Ipo30(Hiibl HA TOTOBBIX
MHUKPOIIpEnapaTax».

[Ipaktrueckas padota Ne 2. «CocraBiieHUE U aHAJU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka M TpolecC. 3apoXKJICHHE CENEKIMU U JOMECTHUKALUS.
VYyenne H. M. BaBunoBa o 1ieHTpax MPOUCXOXKIECHUS U MHOTO00pa3usi KyJIbTypPHBIX
pactenuii. LleHTpbl MPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoAa, ITaMM.

CoBpeMeHHbIE METOJbI CeNeKIMUu. MaccoBblii U MHAMBUIYAIbHBII OTOOPHI B
CeJeKIIMM pacTeHUd U KUBOTHbIX. OIlleHKa »HKcTepbepa. bIM3KOpOACTBEHHOE
ckpemuBaHue — wWHOpuAWHT. Ywncras muaus. CKpemUBaHWE YHUCTBHIX JUHUH.
I'etepo3uc, unu rubpuaHas cuna. HepoJcTBeHHOE CKpellMBaHUE — ayTOPUIWHT.
Otnanénnas rubpuauzanus U e€ ycrexu. VICKycCTBEHHBIM MyTareHe3 W MOJy4eHHUe
MOJIUIUIOUI0B. JIOCTHKEHUS CeNIeKIIMU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorns Kak oOTpacib MNPOU3BOJACTBA. ['€HHAs WMHXKEHEPHUSA. OTarllbl
co3ganus pekomOuHantHo JIHK wu TpaHcrenneix opranusmoB. Kierounas
nHxkeHepusa. Kierounbele KynbTypbl. MUKpPOKIOHAIBHOE PAa3MHOKEHHE PACTEHHM.
KiloHnpoBaHne  BBICOKONPOAYKTHBHBIX  CEJIBCKOXO3SWCTBEHHBIX  OpPraHU3MOB.
Okonoruyeckue u satnyeckue npodaemel. [MO — renernueckn MoAU(GULIUPOBAHHBIE
OpraHU3MBlI.

JlemoHcTpanuu:

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

Tabmuupl u cxembl: kKapta «LIeHTpbl NPOUCXOXKAEHHS W MHOIroo0pas3us
KyJIbTYPHBIX pacTeHui», «llopoapl noMamHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenuity, «Otnanéunas rudpuausamusy», «Pabotel akagemuka M. @. MBaHoBay,
«Ilomumnongusi», «OObEKTH OUOTEXHOJOTUMY», «KileTouHble KyIbTYpHl U
KJIOHUPOBaHue», «KOHCTpyHUpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJsKU TUIOI0B M KOPHEIUIOJAO0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii «CelbCKOX0391CTBEHHBIE PACTECHUS».

JlaGopaTopHble 1 MPpaKTHYECKHE PA0OTHI:

Okckypcusi «OCHOBHbIE METOABI W JOCTHKEHHSI CEJIEKUMU PACTEHUH W
KUBOTHBIX (HA CEJIEKIIMOHHYIO CTAHIIUIO, TNIEMEHHYIO (PepMYy, COPTOUCIIBITATEIbHBIN
y4acTOK, B TEITMYHOE XO3SHCTBO, 1a0OPaTOPUIO arpOyHHWBEPCUTETA WIIM HAYYHOTO

LEHTPA)».



IINTAHUPYEMBIE  PE3VJIbTATBI OCBOEHHA  ITPOITPAMMLI 11O
BNOJIOI'MN HA BA3OBOM YPOBHE CPEJAHEI'O OBLIET'O OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBiuMBaIlOTCA TpeOOBaHMS K pe3yibTaTam
OCBOEHMS 00YYarOIUMUCS NPOTrPaMM CPEIHETO 00LIEro 00pa30BaHUs: IMUYHOCTHBIM,
MeTaIpeAMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATBI

B cTpykType NMYHOCTHBIX pPE3yJIbTATOB OCBOCHUSI NpeaMera «buoJIorus»
BBIZICJICHBI CIICYIONIME COCTAaBIISAIONIME: OCO3HAHME OOYYaIOUUMHCSI POCCHUHCKON
rpakJaHCKON MJEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTH U
CaMOOIIPEICIICHUIO, HaJIM4ue MOTHBAIUH K 00y4YEHUIO Oouonoruw,
I[eJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH U HWCTOPUYECKUX TPATUIUA Pa3BUTHUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOUIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA  1I€HHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKAMH, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  O00pa3oBaHUs, HaJUYUE  DKOJOTHYECKOrO0  IMPaBOCO3HAHUS,
CIOCOOHOCTU CTaBUTH 1LICIIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUS Mpeamera «buosiorus» mocturarorcs B
€IUHCTBE Yy4YeOHOW ¥ BOCIUTATEIIBHOW JEATEIbHOCTH B COOTBETCTBHUU C
TPaAULIMOHHBIMUA POCCUMCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUUYECKUMHU U J1yXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSAMH, MPHUHATHIMHA B OOIECTBE MpaBWJIAMH U HOpPMaMu
MOBEJICHUS M CIIOCOOCTBYIOT TIpolleccaM CaMOINO3HAHWS, CaMOBOCIUTAaHHS U
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEH MO3UILIUM JTUYHOCTH, MATPUOTU3MA, YBAXKEHUS
K 3aKOHY W MPAaBOMOPSJKY, YEJIOBEKY TPyJa M CTapllieMy MOKOJCHHIO, B3aUMHOTO
yBaXEHUS, OEPEKHOTO0 OTHOIIEHUS K KYyJIbTYPHOMY HACICIUIO W TPaaUIUSIM
MHOTOHAIlMOHAIBHOTO Haponaa Poccuiickorn denepanuu, MPUPOJIE U OKPYKAIOIIEH
cpene.

JIM4HOCTHBIC PE3yJbTaThl OCBOSHUS y4eOHOTo mnpeaMera «buosiorusy moMKHbBI
OoTpakaTb TOTOBHOCTb W  CIIOCOOHOCTh OOYYAlONIUXCS ~ PYKOBOJCTBOBATHCS
chopMUpOBaHHOW BHYTPCHHEH TMO3MUIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH,  TIO3UTUBHBIX  BHYTPEHHHUX  YOEKIEHHUM,  COOTBETCTBYIOIIHMX
TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBa, PACHIUPEHHE KU3HEHHOTO
ONbITa W ONbITA JEITEIBbHOCTH B MPOLECCE peaav3alMid OCHOBHBIX HampaBJICHUMN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kIaHCKOr0 BOCIMTAHMSI:

c(hOpMUPOBAHHOCTh T'PAKIAHCKOW MO3UIIMHA OOYYArOIIErocss KaK aKTHBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOW NIE€SATEIBHOCTH MPHU CO3/IaHUU YYEOHBIX
MPOCKTOB, pEIICHUHM Yy4eOHbIX U  T[O3HABAaTENIbHBIX  3a7a4, BBINOJHECHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OMpPEAESATh COOCTBEHHYIO MO3UIIUIO IO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBAaTb B CBOUX JEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU IEHHOCTSIMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B TIPOIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TO3HABATEJIBHBIX W  HCCIENOBATEIbCKUX  3a/lady, YBaXUTEJIbHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB TPU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKJIAHCKON HIACHTUYHOCTH, MaTPUOTHU3MA,
YBOKEHUS K CBOEMY HapOAy, UyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHo, ropioctu 3a
CBOM Kpail, cBOW PolanHy, CBOW S3BIK W KYJIbTYPY, HOPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHWE K MPUPOAHOMY HACJIEAUIO U MAMATHUKAM MPUPO/IBI,
IoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTDH OLIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE
OMOJIOTHH, TOHUMAHUS 3HAYCHHS] OMOJIOTUH B MO3HAHUM 3aKOHOB MPHUPOJBI, B )KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yO0exJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0O W 3amure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHMUE JTYXOBHBIX [IEHHOCTEN POCCHMCKOTO HApPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOMM DPOJMTENSM, CO3JAHHUI0 CEMBU HA OCHOBE
OCO3HAHHOTO IIPUHATHUS UEHHOCTEN CEMEUHOMN )KU3HU B COOTBETCTBUHU C TPAIULUSIMHU
HaposoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;

IMOHUMAaHHUE SMOLMOHAIIBHOTO BO3JCUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHHID B PAa3HBIX BHUJIAX MCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JIMYHOCTH;



S5) ¢usuueckoro BocnuTaHMsA, (OPMHUPOBAHHMA KYJbTYPHI 310POBbA H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

MOHUMAaHKE U peau3aius 3[0pOBOro U 0e3omacHoro odpasa >Ku3HU (310POBOE
NUTaHue, COOI0IEHNE TUTMEHUYECKUX MPaBU U HOPM, COATaHCUPOBAHHBIN peKUM
3aHATHM M OTAbIXa, peryispHas (u3MYecKas aKTHUBHOCTb), OEpexXHOro,
OTBETCTBEHHOI0 M KOMIIETEHTHOTO OTHOUIIEHUS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE LEHHOCTH TMpaBWJ HWHAUMBUIYAIBHOIO M  KOJUIEKTUBHOTO
0e301acHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHME TMOCJIEACTBUI M HENPUATHUS BPEIHBIX MpHUBbIUEK (yrnoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIMTAHMS

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

FOTOBHOCTh K AaKTUBHOW JEATEIBHOCTH TEXHOJOTMYECKOW U COLMAJIbHON
HAIPABJIEHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TAKYIO J€ATEIbHOCTD;

UHTEpeC K pasnuyHbiM chepaM mpodeccuoHanbHOU NeATeIbHOCTH, yMEHHE
COBepIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun W peann3oBbIBATh
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OO0Opa3oBaHUI0O W CamMoOOpa3oBaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUYHUKY JKU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHA OKOJOTUYECKOW KYJIbTYphl: MPHOOPETEHHE OIbITa
IJIAHUPOBAHUA MOCTYIKOB U OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN I OKPYkKAIOIIEH
Cpenbl;

OCO3HAHHE TJIOOAJIBHOTO XapakTepa SKOJOTUYECKUX MpoOJeM M MyTel ux
pelLIeHHS;

CHOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MPU U3yUYEeHUN OMOJIOTMM 3HAHUS
M yYMEHHMS TpU  PEIIeHHH  MpoOJeM, CBA3aHHBIX C  pallMOHAIBHBIM
MIPUPOAOIIONTB30BaHUEM (COOIIIOICHHNE TIPABIII TIOBE/ICHUS B TIPUPOJIC, HAPABIEHHBIX
Ha COXpaHEHHE PaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUAOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JECUCTBUH, NMPUHOCAIIUX BPEIl OKPYKAIOWMIEW MPUPOIHON
cpene, yMEHHe MPOTHO3MPOBATh HEOJArompusATHBIE SKOJIOTMUECKHE IOCIEICTBUS
NpEeANTPUHUMAEMBIX JCUCTBUNA U MTPEIOTBPAILATh UX;

HaJM4yue Pa3BUTOr0 HKOJIOTUYECKOTO MBIIUICHUS, HKOJOTHUYECKON KYJIbTYpHI,
OMbITa JEATEIbHOCTUA SKOJOTMYECKON HANPaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
MMHU B MO3HABATEJIbHOW, KOMMYHUKATUBHOU U COI[MAIBHON MPAKTUKE, TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKOU JIESITENIbHOCTH KOJIOTHYECKOW HAMPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:



c(hOpPMHPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKHW W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe
KYJBbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHNUE S3BIKOBOH M YHTATEIbCKOW KYJIBTYPHI KaK CpEACTBa
B3aMMOJICHCTBHS MEXTY JIFOJBMH ¥ TIO3HAHUS MUPA;

MOHMMaHWe crenupuku OHOJOTMM KaK HayKHh, OCO3HaHUs €€ poiu B
(GOpMHUpPOBAaHUN PANMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO
MPEJICTABICHNUS 00 OKpY)KalIeM MHpPE KaK O CIMHCTBE IPHUPOJIBI, YEIOBEKA W
oOmmecTBa, B TIO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PpEIICHWH MpodeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHWOJIOTMM [III COBPEMCHHOW ITUBUIIM3AIINM:
oOecrieueHUsT HOBOTO YPOBHS pa3BUTHUS MEIWIIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX PelIaTh PECYPCHBIC POOJIEMBbl Pa3BUTHSI YE€JIOBEUYCCTRA,
MOWCKA TYyTEeH BBIXOJA M3 TJIOOATBHBIX JKOJOTHYCCKHX MPOOIEM M OOecredeHUs
nepexojia K yCTOMYUBOMY Pa3BHTHIO, PAIIHOHATILHOMY HCIOJIb30BAHHUIO MPUPOTHBIX
pecypcoB U GOPMHPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYCHUU OHWOJIOTMYSCKMX 3HAHUH B  IEIAX
TOBBIIIICHUS OOIIEH KYyJIbTYphl, €CTECTBCHHO-HAYYHOW I'PaMOTHOCTH, KaK COCTaBHOU
JacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTH 00yYarommxcs, GopMUpyeMoit pu U3ydeHun
OHOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTM UCIIOJIb30BaTh IOJIydaeMble 3HAHUS JUIsl aHaiuu3a |
OOBSICHEHUS SIBJICHHUI OKpYKAIOIIETO0 MUpa M MPOUCXOASIIMX B HEM H3MEHEHMHI,
yMEHHE JeNlaTh OOOCHOBaHHBIC 3aKIIOUEHHS Ha OCHOBE Hay4HbIX (AaKTOB U
MUMEIOIIUXCS TAHHBIX C LEIBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJb30BaTh OWOJOTHYECKUE 3HAHUSA JUIS
penieHus MpooJieM B peabHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHHME IIEHHOCTH HAY4YHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO M MCCIIEIOBATENIBCKYIO ACATEIBHOCTh WHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  O0pa3oBaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJYyYCHHUIO HOBBIX 3HAaHUW 1O OWONOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOEHUs ydeOHOro mnpenmera «buomorus»
BKJIFOYAIOT: 3HAYUMBbIC Il  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYUYAIOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAyYHbIE TOHATHS, OTPaXKAIOIINe
LEJTOCTHOCTh HAYYHOM KapTUHBI MUpa U crneruduKy MEeTOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, AHEPIus, SIBIICHHE, MpOLiecc,
CUCTE€Ma, HAYYHBIM (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,



UCCleI0BaHNue, HAOII0IeHUEe, U3MEPEHHE, SKCIIEPUMEHT U APYIHX), YHUBEPCAIbHBIE
yuyeOHble  JeicTBUS  (IIO3HABAaTENbHbIE, KOMMYHHUKAaTHUBHbBIEC, PETYJISITUBHBIE),
obecneunBatomue GopmMupoBaHue (YHKIIMOHATBHON TPAMOTHOCTH U COLUAILHOU
KOMIIETEHUUH  OOy4YalolHUXCs, CIIOCOOHOCTh  OOYYAlOLIUMXCS  MCIOJIb30BaTh
OCBOEHHBIE MEXJUCLUUITIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS W YHUBEPCAIbHbBIC
yueOHbIe TEUCTBUS B O3HABATEIBHOM U COLUANBHON MPAKTUKE.

MeranpenMeTHbIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl CpPEAHEro OOIIEro
00pa30oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaIbHbIMH y4eOHbIMU NMO3HABATeJIbHBIMH
NEeMCTBUAMM:

1) 6a30Bble JJOTrHYeCKHe eCTBHS:

CaMOCTOATENbHO  (QOopMyIHMpoOBaTh M aKTyaJlU3upoBaTh  MpodlieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOIO MBINIICHUS
(ananu3a, cuHTE3a, CpaBHEHHUSA, KiIacCHUpUKaIMU, 0000IIEHNUs), PACKPHIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIACIATh MX XapaKTepHble IMPU3HAKH, YCTaHaBIMBATH
CBSI3H C APYTUMU TIOHATUSMH);

ONpeNeNsITh IeJd JeATeIbHOCTH, 3ajJaBas IapaMeTpbl W KPUTEPUU UX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEIbHOCTH C TTOCTABJIEHHBIMU 1EJISIMU;

UCMOJIb30BaTh OMOJOTMYECKHE MOHATUS N7l OOBSICHEHHS (AKTOB U SIBICHUM
KUBOU IPUPOJIBI;

CTPOUTH JIOTMUECKUE pacCyKIAeHHs] (MHAYKTUBHBIE, JAEIyKTUBHBIE, I10
aHaJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEUMsI B paccMaTpUBAEMBbIX
ABJICHUSX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

IPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA IS MPEACTABICHUS CYIECTBEHHbIX
CBSI3¢ W OTHOIIEHMH B U3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
OPOTUBOPEUYMI PA3HOTO pOJA, BBIABICHHBIX B pa3IMYHBIX HMH()OPMALMOHHBIX
UCTOYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHHs MpoOJeMbl C Y4€TOM aHajlu3a HMEIOUIUXCA
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTAaTOB
LIEJISIM, OLICHUBATh PUCKH MOCIEACTBUI JAESITEIBHOCTH;

KOOPAUHHUPOBATH U BBIMIOJIHATH PabOTy B YCIOBUSAX PEaJIbHOr0, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJCHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPHU PEIICHUN KUZHEHHBIX MPOOIIEM.

2) 6a30BbIe HCCAET0BATEIbCKHE TeHCTBHA:

BJIAJ€Th HAaBBIKAMHM Y4E€OHO-UCCIIEI0BATEIBCKON M IMPOEKTHOM NEATEIBHOCTH,
HaBbIKAMHM  pa3pelieHus  mpoOsieM,  CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY IOMCKY METOJOB PEIICHUs MPAKTUYECKHX 3a]ad, NPUMEHEHUIO
pa3IMYHBIX METOAOB MMO3HAHUS;



WCIIOB30BaTh PA3JIMYHbIE BUABI JEATEIBHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTEepPIpETALNH, IPE0OPa30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYyAIUSIX, B TOM
YHCJIE MIPU CO3AaHUM YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(opMHUpOBaTh HAYUYHBIM THUI MBIIUICHHS, BJIAJETh HAYYHON TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (OPMYIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa30BaTENbHOMN
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh MPUYMHHO-CIIEJCTBEHHbIE CBSI3W M aKTyalM3UpOBaTh 3ajavy,
BBIIBUT'aTh TUNIOTE3Y €€ PEIIeHMs], HAXOIAUTh apryMEHThI JIJIs 10Ka3aTEeIbCTBA CBOUX
YTBEPKJECHUH, 3a]1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATH MOJIYYEHHBIEC B XOJI€ PEIICHUS 3a7a4l pe3yIbTaThl, KpUTHUECKU
OLICHMBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYyal[UsIM, OLICHUBATh TPUOOPETEHHBIN OMBIT;

OCYHIECTBIISITh 1EJICHANPABICHHBIA MMOUCK IEepeHoca CPeAcTB M CHOCOOOB
JENCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEpPEHOCUTh 3HAHUS B IIO3HABATEIbHYI0 M MPAKTUYECKYIO 00JacTh
KU3ZHEECATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJEH, MpeJiaraTh OPUTHHAJIbHBIE MOAXOAbl M PEIICHHS,
CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAOLINE aIbTEPHATUBHBIC PELICHMUS.

3) paboTa ¢ unpopMmanmeii:

OpPUEHTHUPOBATHCSI B Pa3IMUHBIX MCTOYHUKAX HMHPoOpMaluM (TEKCTe y4eOHOTo
nocoOus, Hay4YHO-TIONYJISIPHOM  JuUTepaType, OHOJOTMYECKHUX  CJIOBapsAX U
CIpaBOYHMKAaX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B lHTepHeTe), aHaIM3upoBaTh
UH(POPMAIUIO Pa3IMYHBIX BUJOB U (POPM MpPECTABICHUS, KDUTHUYECKH OLIEHUBATh €&
JOCTOBEPHOCTh U HENTPOTUBOPEYUBOCTH;

(GopMyaupoBaTh 3ampochl U NPUMEHSATh pa3iMyHblE METOAbI IPU IOUCKE U
otbope Owmoyornueckor uHGOpPMAIIMUA, HEOOXOIUMOW JJIsI BBIMOJHECHHS YYEOHBIX
3a/ay;

npuoOpeTaTh OMNBIT HCIOJIB30BaHUA HHGPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI, COBEPLIEHCTBOBATh KYJbTYPY AKTUBHOI'O HMCIIOJIB30BaHUS PA3JIMYHBIX
ITIOMCKOBBIX CHCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTUMaJbHYIO  (QOpMy  MpeICTaBICHUS
Oouonornueckoil nHPpopmMauu (cxemsbl, rpauKy, AUarpaMMbl, TaOIHUIIBI, PUCYHKH U
Jpyroe);

HCIIOJIb30BaTh HAYYHBIM $3BIK B KadecTBe CpeAcTBa Ipu pabore ¢
Oouonornueckol  uWH(poOpManuen: TPUMEHATh XUMUYECKHE, (PU3NYECKHEe U
MaTeMaTHUYeCKue 3HAKW M CHMBOJBI, (Qopmyibl, abOpeBHATypy, HOMEHKJIATYpY,
HCII0JIB30BaTh U MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATTISIAHOCTH;

BJIAJI€Th HABBIKAMHU PACIIO3HABAHMS U 3aILUTHI HH(POPMALU, THPOPMALIMOHHON
0€301acHOCTH JIUYHOCTH.



OByajieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMHU JI€CTBUSIMH

1) obmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMU BO BCeX cdepax )KU3HHU, aKTUBHO Y4aCTBOBATH B
JMajaore WM JUCKYCCHHM IO CYIIECTBY OOCyXaaeMoll Tembl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKACHUS OTHOCUTEIHHO BBINOIHEHUS TMpeajiaraeMon
3a/1a4M, YYWUTHIBaTh WHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTHX YYaCTHUKOB
Juanora Win JUCKyCCHH);

pacrio3HaBaTh HeBepOalibHbIe CpeACTBAa OOIICHUS, I[MOHUMATh 3HAYCHUE
COIMAIBLHBIX 3HAKOB, MPENOCHUIOK BOSHUKHOBEHUSI KOH(MIUKTHBIX CUTYaIUi, YMETh
CMATYaTh KOH(JIMKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh PA3IMUYHBIMU CHOCOOAMHU OOIICHUS W B3aUMOJCHCTBUS, MOHUMATH
HAMEPEHHUsl IPYTUX JIOJeH, POSIBISATh YBAXKUTEIBHOE OTHOIICHUE K COOCCETHUKY U
B KOppEKTHOU popMe popMyITHUpOBaTH CBOU BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIarath CBOK TOYKY 3PEHHUS C HCIOJIh30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMeECTHAS AT ILHOCTh:

MOHUMATh WU HCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWBUIYAIBHOM
paboTHl MpHU penieHnd OUOJOTUYECKON TpoOieMbl, 00OCHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHHMsSI TPYITIOBBIX ()OPM B3aMMOJICHCTBUSI TIPH PEIICHUH y4eOHOM 3a/1a4H;

BBLIOMpATh TEMAaTHKy W METOAbl COBMECTHBIX JCHCTBHH ¢ Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKI0TO YieHa KOJIJICKTURA,;

NpUHUMATh I COBMECTHOM  JIESITEIBHOCTH,  OpPraHW30BBIBATH M
KOOPJMHUPOBATh JCHCTBUA 1O €€ JOCTH)KEHHIO: COCTaBJIATh IUTAH JICWCTBUIA,
pacrpenensaTh poiad ¢ Y4€TOM MHEHUW YYaCTHHUKOB, OOCYXIaTh PE3yIbTaThl
COBMECTHOM pabOTHI;

OIICHUBATh KaUYECTBO CBOETO BKJIAJIa M KaXJOTO yYaCTHHKA KOMaHIbI B OOIINA
pe3yIbTAT 0 pa3padOTaHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IIPOEKTHI, OIEHUBATh WJEH C TO3WIMA HOBHU3HHI,
OPUTHHAJILHOCTH, MPAKTUICCKON 3HAUMMOCTH;

OCYIIIECTBIIATh TO3UTUBHOE CTPATETHUYECKOE TIOBEICHHUE B  Pa3IMYHBIX
CUTYAITUSAX, IPOSIBISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH HHUITUATHBHBIM.

OBJ1ajieHHe YHHBEPCAJIbHBIMH PeryJATHBHBIMH JIeHCTBUSIMU:

1) camoopraHu3amnus:

HCIIOIb30BaTh OMOJOTHYECCKNE 3HAHUS JIJIS BBISBJICHHUS MPOOJIEM M MX PCIICHHS
B KU3HEHHBIX M YUYCOHBIX CUTYaIIHIX;

BBIOMpaTh Ha OCHOBE OHWOJIOTMYCCKUX 3HAHWMA IICJIICBBIC W  CMBICIOBBIC
YCTAaHOBKM B CBOUX JEUCTBUAX W TOCTYIKAaX MO OTHOIICHHUIO K >XUBOM TMPUPOJIE,
CBOEMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEILHO OCYIIECTBIISATh TO3HABATEIBHYIO JEATCIBHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3aJlaud B 00pa30BaTENbHOM
NEATCIIbHOCTH 1 KU3HECHHBIX CUTYaITUsX;



CaMOCTOSITEJIbHO COCTAaBJIAThH IJIAH PEIICHUs MPOOJIEMbl ¢ YYETOM MUMEIOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUYTCHU;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacMpATh paMKH Y4eOHOTO IIPEeMETAa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

JIeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pelIeHue;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IIIMPOKOHN APYIUIUU B pa3HbIX
00JacTsAX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIA W KYJIbTYpPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalMsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISM;

BJa/I€Th HABBIKAMH MO3HABATEIBHONU peQIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX
JEUCTBUA W  MBICIUTENIBHBIX MPOLECCOB, HX pPE3yJAbTaTOB M OCHOBAaHWH,
UCIIOJIb30BaTh NPHUEMBI pediieKkcuu Jig OLIEHKH CHUTYyalld, BbIOOpa BEpPHOTO
peLIeHUS;

yMETh OLICHUBAaTh PUCKA U CBOEBPEMEHHO IIPUHUMATh pELICHUS 110 HX
CHIKECHUIO;

IPUHUMAThb MOTUBBI W AapryMEHTHl JPYyIUX IPU aHAIU3E PE3YyJbTATOB
NEeATEIIbHOCTH;

3) npuHATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTUBBI W AapryMEHTHl JPYyIUX IPU AaHAIU3E PE3YyJbTATOB
NEATEIIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JIPYrHMX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C HO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmetnbie pe3ynbTaThl OCBOeHUs mporpammbl COO 1o Ouomorum Ha
0a30BOM ypOBHE BKIIIOYAIOT crienuuieckue g yueOHoro npenmera «buomorusy»
HAy4YHbIC 3HAHHS, YMEHHSI U CIOCOOBI JCHCTBUI MO OCBOCHHIO, MHTEPIPETAIIUU U
mpeoOpa3oBaHUI0 3HAHWH, BUABI JACATEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUA U
MPUMEHEHUIO 3HAHWA B PA3IMYHBIX y4EeOHBIX CHUTyalMsX, a TaKKe B pPeabHBIX
KU3HCHHBIX CHUTYaIlUsX, CBS3aHHBIX C Owoimorueir. B mporpamme mnpeameTHbIC
PE3YNIBTATHI IPEJICTABIIEHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHble pe3ynabTaThl OCBOCHHS ydeOHOro mpenmera «buomorus» ¢ 10
KJlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE W POJIM OMOJOTMH B CHUCTEME HAYy4YHOTO
3HaHUSl €CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAayYHOU



KApTUHBI MHUpa U HAy4YHOI'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOeixHBIX
Y4€HBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH, (PYHKIMOHAIBHONW IPAMOTHOCTH YEJIOBEKA
IUISL peIeHUs KU3HEHHBIX 3a]1ay;

YMEHHUE pacCKpbhIBaTh COJEPKAHHE OHOJOTMYECKMX TEPMHUHOB U TOHSATHMA:
KU3Hb, KJIETKA, OpraHu3M, MeTabonu3M (0OMEH BEIIEeCTB U MPEBPAICHUE SHEPTHH ),
romMeoctaz  (caMoperyisiius), ypOBHEBas  OpraHu3alus  JKMBBIX  CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PEMPOYKLIHU), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JIaraTh OHOJIOTMYECKHE TeOopuH (KJIETOYHas, XPOMOCOMHasi,
MYTallMOHHAs, LIEHTpalbHas JOorMa MOJEKYJIsIpHON Ouosiorun), 3akoHsl (I'. Menaens,
T. Moprana, H. W. BaBunoBa) u yueHus (0 UeHTpax MHoOroodpaszus u
NPOUCXOXKIEHUS KyJIbTypHbIX pacteHuit H. . BaBuiosa), onpenensite TpaHULbl UX
NPUMEHUMOCTH K JKUBBIM CHUCTEMaM,;

yMEHHE BIAJIETh METOJAAMH HAyYHOrO MO3HAHUS B OMOJIOTMM: HAOIIOJEHUE U
OMKMCAHME >KUBBIX CHUCTEM, IPOIIECCOB M SBJICHUM, OpraHu3alus U MpPOBEJCHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBH)KEHHE TUIIOTE3bl, BBISBICHHE 3aBUCHUMOCTHU
MEXIYy HWCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJYYCHHBIX pE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJLI HA
OCHOBAHUU TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYLNIECTBEHHbIE NPU3HAKA BHUPYCOB, KIETOK MPOKApUOT U
DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEHIECTB M MPEBPAICHHsS] SHEPTUM B KIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecCKOro oOMeHa, XEeMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOJOTBOPEHUS,  PA3MHOXKEHUS, HHAUBUIYAJIbHOTO  pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHSTh TOJYYCHHBIC 3HAHUSA MJIs1 OOBSICHEHUS OMOJIOTMYECKHUX
MPOLIECCOB W SIBJICHUM, ISl TPUHATHSA IPAKTUYECKUX PEIICHHUH B MOBCEIHECBHOMU
KU3HA C LEeJbl0 o0ecreyeHusi Oe30MacHOCTH CBOETO 3/I0POBbsI U 3J0POBBS
OKpY’KaIOIUX JIIOJeH, COOJIIO/IEHNsT HOPM I'PaMOTHOTO TOBEIEHUS B OKpY’KarolIeH
OPUPOJIHOM cpesle, MOHMMAaHHWE HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHXKEHUHN
COBPEMEHHOM ounonoruu " OMOTEXHOJIOTUH TUIS PaLMOHAIIBHOTO
IIPUPOAOIIOIB30BAHNUS;

YMEHHE pelllaTh HIEMEHTapHbIE TeHETUUYECKUE 3a7]aul HA MOHO- U AUTUOPUHOE
CKpeIlMBaHUE, CIETUICHHOE HACIEeI0BaHUE, COCTABISATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs JJIs PEJCKa3aHus HAaCJleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE W MpakTUYecKue paboThl, COOII0IaTh
mpaBwiIa nmpu paboTe ¢ yueOHBIM U JaO0paTOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHUYECKHM OLEHMBaTh M  HMHTEPIPETHPOBATH  HH(OPMALUIO
OMOJIOTUYECKOTO  COJEpKAaHMs, BKJIIOYAIOLIYKD IICEBJOHAYYHBIE 3HAHUS U3
pa3IMYHBIX MCTOYHUKOB (CpeICTBa MAacCOBOM HH(OpMAnUM, HAay4YHO-NOMYJISPHBIE



Marepualbl), 3TUYECKHE aCMEeKThl COBPEMEHHBIX HCCJIEAOBAaHUNA B OHOJOTHH,
MeJIUIIMHE, OMOTEXHOJIOTUY;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOUIEHUS, 00001as
OMOoJIOrM4ecKyto HHGHOPMAIIUIO U3 HECKOJIBLKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh
MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHble pe3ysibTaThl OCBOEHUs ydeOHoro mnpenmera «buomorus» ¢ 11
K1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE€ W POJU OMOJOTUU B CHCTEME HAyYHOIO
3HaHUSl €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAayYHOM
KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIaJIe POCCUUCKUX U 3apyOEKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKIIMOHATILHOW ITPAaMOTHOCTH 4eJIOBEKa
JUTSL PEIICHUS )KU3HEHHBIX 3a/1a4,

YMEHHUE PACKPBIBATH COJICp)KaHUE OMOJIOTUYECKUX TEPMHUHOB U TOHSTHI: BUJI,
NOMyJIAMs, TeHO(MOHJ, SBOJIONMS, JBIXKYIIUE CHIbl ((PaKTOPhl) DBOJIOLUH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BHA000pa30BaHUE, HKOJOTHYECKUe (HAKTOPHI,
AKOCHUCTEMA, MPOAYLECHTHI, KOHCYMEHTHI, PEIYIICHTHI, LIETIH MUTAHUS, SKOJIOTHUECKas
nupamua, OMoreoleHos, onocdepa;

yMEHHE u3JiaraTh Ouosiorudyeckue teopuu (3BostorionHas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs SBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apObIIIEBOIO
cxonctBa K. M. bapa, uepenoBaHus TJIaBHBIX HaNpaBiIeCHUM U myTen 3Bomtonuu A. H.
CesepuioBa, yuenuss o Ouocthepe B. M. Bepnanckoro), ompenenstb TpaHHUIbI HX
NPUMEHUMOCTH K >KUBBIM CHUCTEMaM,;

yYMEHHE BJIaJIETh METOJAaMH HAYyYHOTO MO3HAHUS B OMOJIOTMH: HAONIOJCHHUE U
OMMCAHHUE >KUBBIX CHUCTEM, IMPOIIECCOB M SBJICHUM, OpraHu3alus M TPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBIDKCHHE THUIIOTE3bI, BBIABICHHUE 3aBUCUMOCTHU
MEXIYy HWCCICAYEMbIMU BEIMYUHAMHU, OOBSICHEHHE TOJNYUYCHHBIX pE3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX MMOHSTUN, TEOPUN U 3aKOHOB, YMEHHUE JIeNIaTh BHIBOJBI HA
OCHOBAHUU TMOJTYYEHHBIX PE3YIIbTATOB;

YMEHUE BBIACNATh CYIIECTBEHHBIE MPU3HAKA CTPOCHUSI OMOJIOrMYECKHUX
OOBEKTOB: BWJIOB, TOMYJSAIUMH, TMPOAYIEHTOB, KOHCYMEHTOB, PEAYILICHTOB,
OMOTreOIeHO30B M DKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB:  HACJEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsA, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JIEUCTBUS IKOJIOTHIECKUX (aKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB
Y MIOTOKA SHEPIUU B SKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB  OMOTEOXMMHUYECKUX IIUKJIOB B Onocdepe;

YMEHUE NPUMEHATh MOJYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOrMYEeCKUX
MPOLECCOB W SIBIICHUM, JUISI NPUHATUA MPAKTUYECKUX PEIICHUH B IOBCEIHEBHOU
KU3HU C LeJblo oOecredeHus O€30MacHOCTH CBOEro 3J0pPOBbS M 3/I0POBBS
OKPYKaIOUUX JIIOJEH, COONIOJEHNUS HOPM IpaMOTHOTO MOBEJCHUSI B OKpYKaroulen
MPUPOJIHOM cpelle, TMOHUMaHUE HEOOXOJMMOCTH MCIOJIB30BAHUSI JTIOCTUKEHUN
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOIOIOIb30BAHUS;



YMEHHUE peuliaTh 3JI€MEHTapHble OHMOJIOTMYECKHE 3a7auM, COCTaBISATH CXEMbI
MepeHoca BEIIECTB U DHEPTUU B IKOCUCTEeMax (LIeTH MTUTaHus);

YMEHHUE BBINNONHATh JA0OpAaTOPHbIE W TMPAKTHYECKUE padoThl, COOJIIOAATH
npaBujia rpu padboTte ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

YMECHHE KPUTHYCCKH OIEHWBATh W  HWHTEPIPETUPOBATH  HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJIEp)KaHMsI, BKJIIOYAIOLIYI0 IICEBJOHAYYHBIE 3HAHUS U3
Pa3IUYHBIX MCTOYHUKOB (CpEICTBa MacCOBOH HWH(OpPMAIUU, HAYYHO-TOMYJISIPHBIC
MaTtepualbl), paccmaTpuBaTh rio0anbHbIe JKOJIOTUYECKHUE poOJIeMbI
COBPEMEHHOCTHU, (POPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIeHUs, 00001as
OMOJIOrMYEeCKY0 HH(GOPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJIb30BaTh
NOHSTUMHBIN anmnapaTt OUOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

buonorus kak Hayka

JKuBrIle cucTeMBI 1 UX opraHu3anusa

XHWMHUYECKUH COCTAB U CTPOEHUE KIETKH

}KI/ISHCIIGHTCJ'IBHOCTI) KJIICTKH

PasMHOXeHNE U MHIUBUIYaIbHOE Pa3BUTHE
OpraHu3MOB

HaCJ'Ie,Z[CTBeHHOCTI) 1 UBSMCHYHBOCTD
OpPraHnu3mMoB

Cenexuusi opranu3MoB. OCHOBBI
OHOTEXHOJIOTHH

PesepBHOE Bpems

KoaunuyecTBo 4acoB

Bcero

34

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

0.5

1.5

DJIeKTPOHHbIE
(uu¢poswIe)
oOpa3oBaTtejibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

bu6morteka [IOK
https://m.edsoo.ru/7f41c292

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bubnuoreka [[OK
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

IHOYPOYHOE IIVIAHUPOBAHHUE

n/n

10

10 KVIACC

Tema ypoka

buosorus B cucreme Hayk

Merto b1 mo3HaHUs kUBOM ipupoibl. [IpakTrueckas padora Ne 1
«Hcronb3oBaHue pa3IMuHbIX METOJIOB NPU U3yYEHUH
OMOJIOTMYECKUX O0BEKTOB

buonornueckue CHUCTEMBI, IPOUCCCHI U UX U3YUCHUC

XUMUYECKUHN COCTaB KJIETKU. Boja 1 MUHEpaJIbHBIE COJIU

benku. CoctaB u cTpoeHue OEJIKOB

®depMeHTh — OuoJioruyeckue karanuzaropsl. JlaboparopHas
pabota Ne 1 «M3yyeHue KaTaauTHIECKON aKTUBHOCTH ()EPMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTaaasbl)»

VYraesoasl. JInnuael

Hyxnennossie kucnotsl. AT®

I/ICTOpI/IH 1 MCTOABI U3YUCHUS KIICTKH. Knerounas TCOpHUA

Knerka kak OCJIOCTHAA )KUBasi CUCTEMaA

KoanyecTBo yacoB

Bce
ro

Kountpoa
bHbIE
padoThI

IIpakTHYeckue
padoThbI

0.5

0.5

Jara
U3ydeHus

1lHen

2Hepn,

3Hepq,

dHep,

SHep,

6Hep,

7Hep,

8Hep,

9Hep,

10Hepn,

DJIeKTpoHHbIE U (POBLIE
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [IOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bu6moreka [IOK
https://m.edso0.ru/863e6122

bu6moreka [IOK
https://m.edsoo.ru/863e6564

bu6mmoreka [IOK
https://m.edsoo.ru/863e674e

bu6mmoreka [JOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [JOK
https://m.edso0.ru/863e6b72

bubmuoreka [JOK
https://m.edso0.ru/863e6870

bu6mmoreka [JOK
https://m.edso0.ru/863e6d5¢c

bu6mmoreka [JOK
https://m.edso00.ru/863e6e88



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

11

12

13

14

15

16

17

18

19

20

21

22

Crpoenue sykapuoTHueckoi kinetku. Jlaboparopnas padorta Ne 2

«V3ydenue cTpoeHus KJIETOK pacTeHHi, 5)KUBOTHBIX, TPUOOB U

OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax u ux

OITMCAaHHC»

OOMEH BeELIECTB WX META00IU3M

dortocunaTe3. XeMOCHUHTES

DHepreTu4ecKuii 0OMeH

JKu3HeHHBIN UK KIeTKH. [lenenne kineTku. MuTos.
JlabopaTtopHnas pabota Ne 3 «HaOmronenre MuTo3a B KJIIETKaxX
KOHYHKA KOPEIIIKa JIyKa Ha TOTOBBIX MUKPOTIperapaTax»

buocunTes 6enka. Peakiius MaTpuyHOTO CHHTE3a

Tpancnsmus — 6uocuHTE3 OENKa

Heknetounsie popmbl :kU3HH — BUPYCHI

@DopMBbI pa3MHOKEHUS OPraHU3MOB

Meiios

O6pa30BaHHe H PAa3BUTHC ITIOJIOBBIX KJICTOK. OHJ'IO,[[OTBOpeHI/IC.

JIaboparopHas padota Ne 4 «3y4yeHre cTpOCHUS TOJIOBBIX
KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax»

I/IH,Z[I/IBI/L[[yaJ'IBHOC Pa3BUTUC OPraHU3MOB

0.5

0.5

0.5

11lHep

12Hep

13Hen

14Hep

15Hep

16Hep,

17Hep

18Hep,

19Hep,

20Hep,

21Hep,

22Hep,

bu6mmoreka [{OK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bub6mmoreka [{OK
https://m.edso0.ru/863e766¢

bubmmoreka [{OK
https://m.edsoo.ru/863e7c98

bubmmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK
https://m.edso0.ru/863e796e

bu6mmoreka [IOK
https://m.edso0.ru/863e796e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7540

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a

bu6mmoreka [JOK
https://m.edso0.ru/863e81b6

bu6mmoreka [JOK
https://m.edso00.ru/863e8436



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
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

23

24

25

26

27

28

29

30

31

32

33

34

I'enetuka — HayKa O HAaCJICACTBCHHOCTHU U UBMCHYUBOCTH

3aKOHOMEPHOCTH HACJIEAOBAHU MTPU3HAKOB. MOHOTHOpHUIHOE
CKpeluBaHue

JurubpunHoe cKpemBaHue. 3aKOH He3aBUCUMOTO
HacCJIeJOBaHUS PU3HAKOB

CueruieHHOe HaclieZjoBaHUEe MpU3HaKoB. JJabopaTopHast paboTta Ne
5 «M3y4yenue pe3yibTaToB MOHOTHOPUIHOTO U JUTUOPHUIHOTO
CKpEILMBAHUS Yy IPpO30(UIIbl HA TOTOBBIX MUKpOINpEnapaTax»

I'eneruka nona. HacnegoBanue Npu3HAKOB, CIETUIEHHBIX C MTOJIOM

N3menunBocTh. HeHacneACTBEHHAS U3MEHUYHUBOCTb.
JlabopaTtopHnast pabota Ne 6. M3yuenne Mo auduKarimoHHOM
W3MEHYMBOCTH, IOCTPOCHHE BApUALIMOHHOTO psija U
BapHallMOHHOW KPUBOW»

HacnencrBennas usmenunBocth. JlaboparopHas pabora Ne 7.
«AHaAIM3 MyTaIil y Ipo30(GHIbl HA TOTOBBIX MUKPOITPETIapaTaxy

I'enetuka yenmoBeka

PesepBHbIil ypok. O6006meHue no temMe «HacinencTBeHHOCTh U
W3MEHUYUBOCTb OPraHU3MOBY

CeHeKHI/IH KaK HayKa U [mponecc

MeToapl U JOCTHKEHHS CENSKIINU paCTeHI/Iﬁ M JKMBOTHBIX

buoTtexHonorusa kak 0Tpaciib NPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

0.5

0.5

0.5

23Heps,

24Hep,

25Hepq,

26Hepn,

27Hep,

28Hepq,

29Hep,

30Hepm,

31Hep,

32Hep,

33Heps,

34Hep,

bu6mmoreka [{OK
https://m.edso00.ru/863e86f2

bub6mmoreka [{OK
https://m.edso0.ru/863e8878

bub6mmoreka [{OK
https://m.edsoo.ru/863e89a4

bubmmoreka [IOK
https://m.edso0.ru/863e8c60

bubmmoreka [IOK
https://m.edsoo.ru/863e8c60

bu6moreka [IOK
https://m.edsoo.ru/863e8efe
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

* buonorus. O6mas 6uomnorus, 10 kinace/ Cubornazos B.U., Aradonosa U.b.,
3axaposa E.T., O611ecTBO C OTpaHUYE€HHON OTBETCTBEHHOCTHIO «/[PODAY;
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienuey

* buonorus / ITaceunuk B.B., Kamenckuii A.A., Py6nios A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o0mectBo «M3aarensctBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1.B.C.PoxsoB. TemaTtuueckuii U UTOTOBBINA KOHTPOJIb. COOPHUK MPOBEPOUHBIX
pab6ot. buonorus. 10 knacc. Mocksa 2014r.

3. O.I1. dyaxuna. buonorus 6-11 kiaccel. [IpoBepouHbie TECTHI, pAa3HOYPOBHEBBIE
3aganus. Bonarorpan: Yuutens, 2012r

4. H.A.bornanoB. KoHTpoJsibHO-U3MepuUTeNnbHbIE MaTepualibl. buonorus 10 kiacc.
®I'OC. Mocksa. Bako, 2016r.

5. A.A.Kupunenko. buonorus. Paznen «9Bomtoius OpraHuuecKkoro Mupa.
Teopust, TpeHnpoBOYHBIE 3a1anus. Jlernon, 2016r.

6. A.A.Kupunenko. buonorus. Paznen «I'eneruxka». Bce Tumsl 3a1ay.
TpenupoBouHas Terpajib. Jlernon, 2016t

7. C.1.KonecuukoB. buonorus. Paznen «9xonorus». Teopusi, TpEHUPOBOUHBIE
3amanud. Jleruon, 2016r.

8. B.C.PoxiioB. Temarudeckuii U UTOTOBbIN KOHTPOJIb. COOPHHUK MPOBEPOUHBIX
pab6ot. buonorus. 11 knacc. Mocksa 2014r.

[IBeroB. buonorus. O6mras 6uonorus 10-11 xkmaccel. Mocksa. JIpoda.2012r.

10. H.A.bornanoB KoHTpoabHO-U3MeEpUTENbHBIE MaTepralbl. buonoruss 11
kinacc. ®I'OC. Mocksa. Bako, 2016r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET

«Emunas koyutekius Lnppoeeix O0paszoBarenbHbix PecypcoB» (Habop LudpoBbIX pecypcoB K
yueonukam suaun B.B. IMaceunuka) (http://school-collection.edu.ru/).
http://bio.1september.ru/urok/ -Matepuainsl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/1aH
caiiT, ObLIH OIyOIIMKOBaHbI B razeTe "buonorus". ABTOpamu caiita mpojenana 0osbinasi paboTa
[0 CHCTEMATH3UPOBAHUIO T'a3€THBIX CTATEH C YUETOM IIKOJIBHON YUeOHOM MporpaMMsI 110
npeaMerty "buosorus".

http://ebio.ru/ - Dnexrponnslii yueOHuK «bruonorus». ColepKUT BCe paszeibl OUOIOTHH:
0OTaHMKY, 300JI0THI0, AHATOMHUIO U (PH3HUOJIOTHIO YEIOBEKa, OCHOBBI IIUTOJIOTUH U TCHETUKH,
ABOJTIOL[HOHHYIO TEOPHUIO M 3KOJIOTHI0. MOXKET ObITh PEKOMEH/IOBaH YJIaIIUMCS IS
CaMOCTOSITEIBbHOM PabOTHL

http://djvu-inf.narod.ru/ - anekrponnas OuGIMOTEKA

http://biology.ru/index.php - Caiit siBnsiercst IHTEepHET — Bepcueit yueOHOTO Kypca Ha KOMITAKT-
mucke "OtkpeiTas buonorus".



PabGouasi nporpaMMa OpMEHTHPOBAHA HA Y4eOHHUK:

CusorinazoB B.1., Aradonosa .b., 3axaposa E.T.O6mas 6uonorus. 11 knaccel. ba3oBbrit
ypoBeHb.- M.: lIpoda, 2020. (I'pud: PexomennoBano MuHUCTEpCTBOM 00pa30BaHUS M HAYKH
PO)

ILlnanupyemblie pe3yJabTaThbl 00y4eHHs

B pesynbraTe uzydyenus: 6uosiorun Ha 6a30BOM YPOBHE YUEHUK JIOJHKEH 3HATh M IOHUMATh:

e  OCHOBHbIE MOJIOKEHUA BUONOTMYECKUX TEOPUI (KNeToYHas Teopusa; XpOMOCOMHas Teopuma
HacneACTBEHHOCTU; TEOPUSA FeHa; CUHTETMYECKAn TEOPUA 3BOIIOLMM, TEOPUSA aHTPOoMNoreHesa);
3aKoHOB (pacwennexHusn . MeHaens; HesaBUCMMOTO HacnedoBaHua . MeHgena; cuenneHHoro
HacnegoBaHuA T. MopraHa; roMo/IorMYeCcKMX pAL0B B HAaCc1eACTBEHHOW MU3MEHYMBOCTY;
3apoAblLLeBOro cxo4CcTBa; buoreHeTUHECKU); NpaBun (GoMUHUpPoBaHuA . MeHaens;
9KONIOTMYECKOM NMpammuabl); runoTes (YMCTOTbl FaMeT, CYLLHOCTU U NPOUCXOXKAEHUSA }KU3HMU,
NPOUCXOXKAEHNA YeTOBEKA); 3aKOHOMEPHOCTEN (M3MEHUMBOCTU; CLLEMNIEHHOTO HacN1e40BaHUS;
HacneAoBaHMWA, CLLENIEHHOro C MO/IOM; B3aUMOZENCTBUA FEHOB U UX LMTOIOTMYECKME OCHOBDI);
yyeHuit (o NyTAX U Hanpas/eHuax asoaounn; H.U. BaBunosa o LeHTpax mHoroobpasus u
NPOUCXOXKAEHNA KYNbTYPHbIX pacTeHnid; B.W. BepHaackoro o buochepe n Hoocdepe);

e 0COBEeHHOCTU BUOIOTUYECKUX NPOLLECCOB U ABNEHU: 0BMEH BeLLLEeCTB U NpeBpaLleHna SHeprumn B
KneTke; pOTOCUHTES; NNACTUYECKUI N SHEPreTUYECKUin 0bMeH; BPOXKeHNE; XeMOCUHTES; MUTO3;
Meli03; pa3BUTME raMeT Yy PacTEHUI U }KUBOTHbIX; Pa3MHOXeHNe; ONI0AO0TBOPEHUNE Y PacTEHUIA U
YUBOTHbIX; UHANBUAYabHOE Pa3BUTUE OpraHM3Ma (OHTOreHes); NnoyyeHue reTeposmca,
NoAMNAONA0B, OTAANEHHbIX TMBPUA0B; AeNCTBUE UCKYCCTBEHHOTO, ABUNKYLLETO U
cTabunmsumpytowero otbopa; reorpadmyeckoe 1 skoornyeckoe BnaoobpasoBaHue;
dbopmupoBaHme npmucnocobieHHOCTU K cpeae 0bUTaHMA; KPYroBOPOT BELLLECTB U NpeBpalleHue
3Heprum B akocucTemax u buocoepe; agonouma buocoepsl;

e  0COBEHHOCTU CTPOEHMA BUONOTNYECKMX OOBEKTOB: KNETKM (XMMMUYECKUIA COCTaB U CTPOEHMUE);
reHOB, XPOMOCOM, }KEHCKUX U MYXKCKMX raMeT, KNeTOK NPOKapuOT U 3yKapuoT; BUPYCOB;
OAHOK/NETOYHbIX U MHOFOKNETOUYHbIX OPraHU3MOB; BUAA W 3KOCUCTEM (CTPYKTypa);

e MPUYNHbI 3BONOLUUN, UBMEHAEMOCTU BUAOB HacAeACTBEHHbIX 3a601eBaHNIN, MyTaUuUiA;
YCTOMUYMBOCTU, CAMOPETYNALUUN, CAMOPA3BUTUA U CMEHbI SKOCUCTEM.

YMeth (Bl1afieTh Cloco0aMu JCSTEIHHOCTH):

e 06bACHATbL: ponb 6uonoruu 8 GoOpMUPOBaAHNN COBPEMEHHOM ecTecTBeHHOHaYYHOW KapTUHbI MUpa,
B MPaKTUYECKOM AeATeNbHOCTU N0Ael N CaMOro yYeHMKa; POoACTBO, OBLLHOCTb NPOUCXOXKAEHUA U
3BOJIIOLMIO PACTEHUI N UBOTHbIX (Ha NpUMepe ConocTaBAeHUA OTAENbHbIX FPynn); posib
Pa3/IMYHbIX OPraHU3MOB B }KM3HW YenoBeKa U cOBCTBEHHOMN AeATeNbHOCTU; B3aMMOCBA3U
OpraHM3MoB U OKpy¥KatoLei cpeabl; buonormyeckoro pasHoobpasmns B coxpaHeHun 6uocdepbl;
HeobX0AMMOCTb 3allMTbl OKPY3KatolLe cpedbl; POACTBO Ye/0BEKa C MAEKOMUTAOLWNMU
YKMBOTHbIMW, MECTO N PO/Ib Ye/I0BEKa B NPUPOAE; B3aMMOCBA3M YeI0BEKa U OKPYXKatoLLen cpeapl;
3aBUCMMOCTb COBCTBEHHOTO 340P0BbA OT COCTOAHUA OKPYKaloLLel cpeabl; NPUYUHbI
HacneACTBEHHOCTU U M3MEHUYMBOCTU, NPOABAEHWNA HacNeACTBEHHbIX 3a601eBaHUIA, UMMYHUTETa Y
YyenoBeKa; Po/ib TOPMOHOB WU BUTAMMUHOB B OpraHM3mMe;

e M3yyaTb BUONOrMYEcKMe 06bEKTbI MU NPOLECChI: CTaBUTb BMONOTMYECKUE SKCMEePUMEHTbI,
ONUCbIBATb U 0B6BACHATL pe3y/ibTaTbl ONbITOB; HablOAaTb 32 POCTOM M Pa3BUTUEM PACTEHUIA U
YMBOTHbIX, NOBEAEHUEM }KUBOTHbIX; PACCMaTPUBaTb Ha FOTOBbLIX MUKpOMpenapaTax U OnucbiBaTb
bunonornyeckne obbvEKTbI;

e pacnosHaBaTb M ONMUCbIBaTb: Ha Tab/MLLAX OCHOBHbIE YacTW U OpraHoMAbl KNETKMU, OpraHbl U
CUCTEeMbl OpraHoB YenoBeKa; Hanbonee pacnpocTpaHeHHbIe PAacTEHUA U XKUBOTHbIX CBOEN
MECTHOCTHU, KYNbTYPHbIE PacTeHMA U AOMALLHUX XUBOTHbIX, CbeJ0bHbIe 1 AA0BUTbIE TPUBBI,
onacHble A8 YeN0BeKa PaCcTeHMA U }KUBOTHbIE;



e  CpaBHMBATb bUoNOrMyeckne 06beKTbI (KNETKM, TKaHW, OpraHbl U CUCTEMbI OPraHoOB, OPraHMU3Mbl,
npeacTaBuUTeNen OTAENbHbIX CUCTEMATUYECKUX TPYMN) U AenaTb BbiBOAbI HA OCHOBE CPAaBHEHWS;

e onpeaenatb NPUHAANENKHOCTb bMONOrMYecKMX 06 BEKTOB K OnpeaesieHHOM cucTemaTnyeckom
rpynne (Knaccudmkauma);

e  aHaAM3MpPOBaTb U OLLEHMBATb BO34ENCTBME GAKTOPOB OKpY:KatoLwen cpesbl, aKTOPOB pMCKa Ha
3[,0pOBbe, NOCNEACTBUI AEATENBHOCTU YENIOBEKA B 9KOCUCTEMAX, BANAHNE COOCTBEHHbIX MOCTYMNKOB
Ha YKMBble OPraHM3Mbl U SKOCUCTEMDI;

e MPOBOAMTb CAMOCTOATE/IbHbIN NOUCK BUoorMyeckon MHGopPMaLMKU: HaXxoAUTb B TEKCTE y4ebHUKa
OTAINYUTENbHbIE NPU3HAKN OCHOBHbIX CUCTEMATUYECKUX TPYNN; B BUONOrMYECKUX CIOBAPAX U
CNPaBOYHMKAX 3HAYEHUA BMONOrMYECKNX TEPMUHOB; B Pa3/INYHbIX UCTOYHUKAX HEOOXOANMMYHO
MHDOPMALMIO O XKMBbIX OpPraHM3Max (B TOM YMC/e C UCMNOJIb30BaHMEM MHOPMALMOHHbIX
TEXHONOrnI);

Wcmonap3oBarts HpI/IO6peT€HHI)I€ 3HAaHUA 1 YMCHUS B HpaKTHqCCKOﬁ JCATCIIBHOCTHU U HOBCGI[HGBHOﬁ
KU3HN (6I:ITI: KOMIIETEHTHBIM B 00JIaCTH PalOHAIIBHOTO IMTPUPOAOIIOJIB30BaHNU A, 3allIUTHI
OKPYXaIOIIeH Cpeibl U COXPAaHEHUSI COOCTBEHHOTO 3/I0POBBS):

e cobntopatb M 060CHOBLIBATL NPABUAA NOBEAEHMA B OKPYKatoLLel cpeae 1 obecneyeHun
6e30MacHOCTN COBCTBEHHOM KU3HEAEATEIbHOCTU B YPe3BbIYalHbIX CUTYALMAX MPUPOAHOIO U
TEXHOTEHHOro XapaKTepa, Mepbl MPOPUAAKTUKM PACTIPOCTPAHEHNA BUPYCHBIX (B TOM Yncie BUY-
NHbEKUUN) 1 Apyrnx 3abonesaHuii;

e  OKa3blBaTb NePBYO MOMOLLb NPV 06MOPOKEHUAX, OXKOrax, TPAaBMaX; NOPaArKEHUN INEKTPUYECKUM
TOKOM, MOJIHWEW; CMAaCeHMM YTOMAKOLLEro;

e  OUEHKM 3TUYECKMX acMeKTOB HEKOTOPbIX UCCNeA0BaHUIM B 061acTM BUOTEXHOI0TUK
(KnoHWpOBaHWeE, UCKYCCTBEHHOE ONN0AO0TBOPEHME).

Copep:xxanue nNporpamMmasl
Pasgen IV. Bua. (21 u)

Tema 4.1. UcTopusa 3BONOLMNOHHBIX naen (4 yaca)

CYLI.I,HOCTb 9BOJIIOLMOHHOIO Noaxo4a M ero metogonoruyeckoe sHadyeHue. OCHOBHble NMPU3HaKn
6uonormyeckomn aBonunn: aaanTUnBHOCTD, I'IOCTyFIaTe.I'IbeIﬁ XapaKktep, WUCTOPUYHOCTb. OcHoBHble
FIpOGI'IEMbI N MeTodbl 3BONNIOUMOHHOIO y4eHHnA, ero CUHTETUYECKUM XapaKTtep.

OcHOBHble 3Tanbl PasBUTUS 3BONIOLMOHHBLIX UAeW. 3HayeHue pabot K. JlHHeda, ydyeHua K.B.
Namapka, Teopum X.KioBbe. MpennocbiikM BO3HMKHOBEHMA ydyeHua Y.[lapBuHaA. DBONOLMOHHAA unaen
Y.[apBuHa.

3HayeHMe [JaHHbIX APYyrnx HaykK Ana AO0Ka3aTenbCTBa 3BO/IKOUMKM  OpraHMYeCKoro mwumpa.
KomnneKkcHOCTb meToA0B n3y4yeHunAa aBoJIIOUMOHHOIO npotecca.

DemoHcTpauun. KapTa-cxema MapuwpyTta nytewectsma Y.[JapsBuHa. [epbapHble maTepuansi,
doTorpadun, Konnekumu, ppyrue maTepuanbl, MNOKasbiBaloWMe WHAMBUAYANbHYIO M3MEHUYMBOCTb M
pa3Hoob6pasne COPTOB KYNbTYPHbIX PAacTEHMIA U NOPOA AOMALLIHUX XKUBOTHbIX.

Tema 4.2. CoBpemeHHOe 3BOJILUOHHOE yueHue. (10 yacos)

Bua. Kputepun suaa. BugoobpasosaHue. MNoHATME MUKPO3BOAOUMK. TONYAALMOHHAA CTPYKTYpa
BuAaa. Monynaumna Kak anemeHTapHan 3BONIOLMOHHAA eanHNLA. PaKTOpbl 3BOIIOLMM U UX XapaKTepPUCTUKA.

EcTecTBeHHbIN OTOHOP — ABMNKYLLAA U Hanpasaalollas cuna 3soaounn. MpeanocbiiKM AeACTBUA
ectecTBeHHoOro otbopa. HacneacrseHHas reteporeHHocTb ocobeit, buotudecknin noteHuman u 6opbba 3a
cyuwectsoBaHme. ®opmbl 60pbbbl 33  cyulectBoBaHMe. bBopbba 3a CyllecTBOBaHME KaK OCHOBA



ectectBeHHoOro otbopa. MexaHunam, o6beKT 1 chepa geictena otbopa. OcHoBHble popmbl oTOOpa. Posb
ecTecTBeHHOro otbopa 8 $opmMUpPOBAHNUMN HOBbIX CBOWMCTB, MPU3HAKOB U HOBbIX BUA,0B.

Bo3HMKHOBEHMWE aganTauMuM M UX OTHOCUTE/IbHbIM XapakTep. BsanmmonpucnocobneHHoCcTb BUAOB
KaK pe3ynbTaT AeNCTBUA ecTecTBeHHOro otbopa.

3HayeHUe 3HaHMI O MWKPO3BOIOUUM ANA YNPABAEHUA MPUPOAHLIMU MONYAALUUAMM, PELUEHUA
npo6siem oxpaHbl NPUPOAbI U PaLMOHAILHOIO NPUPOAONO/b30BaAHMS.

MoHATME O Mmakpo3asoounn. COOTHOLIEHME MUKPO- M MaKposBoJiouMu. MaKpossosouma U
dunoreHes.

OndbdepeHumaumnsa opraHn3moB B xoge ¢puaoreHesa Kak BblpaxKeHWe MNPOrpeccMBHON 3BOJOLMM.
OcHOBHble NPUHUMNbI NPeobpa3oBaHMA OPraHoOB B CBA3M C UX PyHKUMEN. 3aKOHOMEpPHOCTU ¢puoreHesa.

[NaBHble HaMpaB/aeHUA 3BOJIOLMOHHOIO Npouecca.
JloKa3aTeIbCTBa 3BONKOLIMM OPraHMYECKOro Mmumpa.
AemoHcTpauuu.

Cxema, UANIOCTPUPYIOLLAA KpUTepuu Buaa. Tabauubl U cxembl: «[BUXKYLIME CU/bI 3BOSIOLUNY,
«ObpasoBaHMe HOBbIX BUA0B», «CXOACTBO HayaibHbIX CTaANN SMOPUOHANBHOTO Pa3BUTUSA NO3BOHOYHbIXY.
lepbapHble maTepuansl, ¢oTorpadum, KOANEKUMW, JApyrMe MmaTepuanbl, a TaKKe pesy/bTaThl
NpUCNocobeHHOCTM OpraHM3MoB K cpefe 06uTaHuAa U pesyabTaTbl BMAOOOpasoBaHuA. [pumepbl
FOMOJIOTMYHbIX M @HA/IOTMYHBIX OPraHOB, UX CTPOEHMA U MPOUCXOXKAEHUA B NMPOLECCE OHTOTEHE3a; CXEM,
WANIOCTPUPYIOLLMX Mpouecchl BUA006pa3oBaHMA M COOTHOLLIEHWE MyTeil MPOorpeccuBHOM BMONOrMYECcKow
3BOJIOLLUMN.

NabopatopHble paboTtbl. OnucaHue ocobelr BMga no MopdOAOrMYEecKoMy Kputepuio. BbiaBneHue
M3MeHYMBOCTM y ocobelt ogHoro BMaa. BoiaBneHue npucnocobneHuii opraHn3smMoB K cpese 0buTaHums.

Tema 4.3. MpoucxoxgeHne XU3Hu Ha 3emne (3 yaca)

B3arnaapl, rmnotesbl u TEOPUN O NMPOUCXOXKAEHUUN HKU3HWN. OpFaHM‘-IECKMVI MUP KaK pe3yabTaT
3BOIOUUMN. KpaTKaﬂ ncrtopnAa pasBuTnUA opraHn4eckoro mupa. OcHoBHble apomopd)osbl B 3BoaOUUMN
OopraHn4ecKoro mumpa. OcHoBHble Hanpas/1e€HWA 3BOIIOUNN Pa3/IMYHbIX rpynn paCTEHMVI N XXUBOTHbIX.

dunoreHeTUYECKNE CBA3M B }KNBOW npupoae. COBpEMEHHbIe K/'IaCCMd)MKaLI,MM XKHNBbIX OPraHN3moB.

DeMoHCcTpauun. okameHenocTel, OTNeYaTKOB PACTEHUI M KMBOTHBIX B APEBHMX NOPOAAX; PENPOAYKLMIA
KapTWH, oTparkatowmx ¢paopy 1 dayHy pas/iMuHbIX 3p U NEpMOA0B.

JNabopaTopHble U NpaKTUYecKkue paboTbl. AHAIM3 U OLEHKA PA3/IUYHbBIX TMNOTE3 MPOUCXOKAEHNA KUIHU.
Tema 4.4. MNpoucxoxgeHne yenoseKa (4 yacos)
MecTo yenoBeka B cMcTeme opraHU4eckoro mupa.

[oKa3aTeNnbCcTBa MPOMUCXOXKAEHUA YeNOBEKAa OT KMBOTHbIX. [BMXKyLIME CUbl aHTpOMoreHesa.
Buonornyeckne u coumanbHble ¢akTopbl aHTponoreHesa. OCHOBHble 3Tanbl 3BOJIIOLMM  YeNOBEKa.
MpapoauHa YenoseyectBa. PacceneHune yenoseka u pacoobpasosaHue. MonynAuUMOHHAA CTPYKTypa BMAA
Homo sapiens. AganTueHble TWMbl YenoBeKka. PasBUTME MaTepuanbHOM M AYXOBHOM  KyAbTypbl,
npeobpasoBaHune npupoapl. PakTopbl 3BOMOLMM COBPEMEHHOrO 4YenoBeKa. BauAHWe aeATenbHoOCTU
yesnoBeKa Ha buocdepy.



DemoHcTpauma. Mogenm cKkeneToB 4YesioBeKa M MO3BOHOYHbLIX KMBOTHbIX; moaenn «lpoucxoxaeHune
yesoBeKa» M OCTAaTKOB MaTepPMasibHOM Ky/bTypbl.

Na6opaTopHble U nNpaKTUueckue paboTbl. BbiABneHMEe MPU3HAKOB CXOACTBA 3apOoAblllei YyesioBeKa W
APYrMX MJIEKOMUTAIOWMX KaK [0Kas3aTenbCTBO MX POACTBA. AHa/NM3 M OLEHKa PasAuYHbIX runotes
MPOMCXOXAEHNA Yesl0BeKa.

Pasgen V. 9Kocucrtemol. (12 y)
Tema 5.1. dKonornueckue dpaktopbl (3 yaca)

OpraHusm u cpega. Ikonorndyeckme daktopbl. Abnotmyeckme dpaktopbl. Buotnyeckne daktopsbl. BansHue
YyesioBEKa Ha SKOCUCTEMDI.

[AemoHcTpauun. HarnagHble maTepuansl, LeMOHCTPUPYHOLIME BAWAHME 3SKoM0rMYeckne GakTopbl.
Mpumepbl cumburosa B Npupose.

Tema 5.2. CTpyKTypa akocuctem. (4yaca)

CprKTypa aKocuctem. brnoreoueHosbl neca, sogoema. Muwesslie cBA3M. prrOBOpOT Beuw,ecTts U aHeprum B
aKocuctemax. BauvAaHue denoBeKa Ha 3SKOCUCTEMDI. an/I‘-II/IHbI yCTOﬁ‘-IMBOCTVI M CMEHbl 3KOCUCTEM.
MCKYCCTBGHHbIe C006I.Ll,eCTBa — arpoueHosbl.

DemoHctpauun. Cxema  «[pOCTPaHCTBEHHAs  CTPYKTypa  3Kocuctema». Cxembl UM Tabauubl,
AEMOHCTPUPYIOLWME MULLEBLIE LLENU U CETU; IKOJIOTUYECKME NMUPAMUAbI; KPYrOBOPOT BELLECTB U SHEPTUN B
aKocucTeme.

Na6opaTopHble U NpaKTUYecKue paboTbl. BbisBieHWe aHTPOMOreHHbIX U3MEHEHWUI B 3KOCUCTEMAX CBOEM
MECTHOCTH.

CpaBHVITeI'IbHaFI XapaKTePUCTUKA NPUPOAHDbLIX SKOCUCTEM U alrPO3KOCUCTEM CBOEI MECTHOCTM.
UccnepoBaHue M3MEHEHUI B 3KOCUCTEMAX Ha BUONOTUYECKUX mogenax (aI-(BapMYM).
PeleHne aKoNOrn4yecKkmx 3agay.

Tema 5.3. buocdepa - rnobanbHas skocuctema (2 yaca)

Buocpepa, €€ BO3HWKHOBEHME M OCHOBHblE 3Tanbl 3BOMOUMKW. DYHKUMM KMBOFO BELLECTBa.
BYOreoXMMmnYECKUn KPYroBopoT BELLECTB M 3HepretTudeckue npoueccbl B 6uocdepe. CoctaB U CTPyKTypa
6uocoepbl. YueHne B. WU. BepHaackoro o 6uocoepe. Ponb XuBbix opraHusmoB B 6uocdepe. Bromacca
3eMnun. BMonorMyeckuii KpyroBopoT (Ha MpMMepe KpyroBopoTa BoAbl U yraepoaa).

DemoHctpauyma. Tabamubl 1 cxembl: «CTpyKTypa 6uocdepbl», «KpyrosopoT Boabl B 6uochepen,
«KpyrosopoT yrnepogsa B 6uochepe». HarnagHbid maTtepuan, oTpaKalowWwmii BMAOBOE pa3Hoobpasue
¥KMBbIX OpraHM3amoB 6uocoepbl.

Tema 5.4. buocdepa u uenosek (4 yaca).

MecTo 1 ponb Yenoseka B 6uocdepe. AHTponoreHHoe Bo3geicTene Ha Guocdepy. MNoHATHE O
Hoocoepe. HoocdepHoe MmblwneHne. MexkayHapoaHble M HaumoHasbHble NPOrpaMmbl 034,0POB/EHUA
npupoaHoi cpeapl. NocneacTena AeATeNbHOCTU YeNoBEKa ANA OKpYKatowel cpeabl. Mpasuna nosegeHMs
B NpupoaHoi cpege. OxpaHa NpMpoabl U paunoHaabHOEe UCMO/b30BaHWe NPUPOAHbIX PECYPCOB.



DemoHcTpauuma. Tabavubl, MANKOCTPUPYIOLWMX CTPYKTYPY Brocdepsi;

CXeMbl KPYroBopoTa BELLECTB M NpeBpaLLeHNA 3Heprum B buocoepe;

B/IMAHME XO3ANCTBEHHON AEATENbHOCTU YEeNOBEKA HA Npupoay;

moaenu-annankaumm «buocdepa 1 YenoBek»;

KapTbl 3aN0Be4HNKOB Halleln CTPaHbl, 3aKa3HWKKU, HaLMOHA/bHbIe NapKW. KpacHasa KHura.

PesepBHoe Bpems — 1 4.

TemaTunueckoe naaHMpoBaHue pasgena «06wan 6uonorua. basosblit ypoBeHb» 11

Knacc
HanmeHoBaHue Tem Yucno NabopartopHble,
yacos

npaKkTuyeckue pabotbl U camoHabnogeHuna

Paspen IV. Buga, 21 -

Tema 4.1. UcTopuma 3BONOLMOHHbIX Nnaen 4 -

Tema 4.2. CoBpemeHHOe 3BONOLNOHHOE 10 Nn/p OnucaHue ocobeit BMAa no

yueHue. Mmopdonornyeckomy Kputeputo. BoissneHune
M3MEHYMBOCTM Yy o0cobeil opHoro BuAa.
BoianeHune npucnocobaeHnin opraHn3mos K
cpeane obutaHus.

Tema 4.3. MNpouncxoxaeHne K1U3Hn Ha 3emne 3

Tema 4.4. NpouncxoxaeHne YenoseKka 4 M/p AHann3 1 oUeHKa pa3NNYHbIX TMNoTes
NPOUCXOXKAEHNA YeNoBeKa

Pasgen V. 9kocmuctemsl. 12 -

Tema 5.1. IKonornyeckune paktopbl 3 -

Tema 5.2. CTpyKTypa aKocmcTeMm. 4 M/p«CocTaBneHne cxem nepeaaym BeLLECTB
W aHeprum (uenen NUTaHUA)»

Tema 5.3. Buocoepa - rnobanbHan skocuctema 2 -

Tema 5.4. buocdepa n yenosek 3 -

3aKNtounTENbHBIM YPOK 1 -

Peseps 1 -




KaneHpapHo - TemaTtuueckuii nnaH 11 knacc (6a3oBblit ypoBeHb)

Ne n/n Tema ypoka Konunu. Data
YPOKa yacos
naaHoBsasn ¢aKkTHnyeckKan
Pasaen 4.Bug (21)
Tema 4.1. UcTopuA 3BONIOLMOHHDBIX naen (4 yaca)
1. PassuTHe 6MoN0OrMM B 4,04aPBUHOBCKMIA Nnepmog. PaboTbl 1 03.09
K.JInHHeA
2. JBositoumoHHas Teopus X.b. Jlamapka 1 10.09
3. MpepgnocblikK pa3sutus Teopun Y.[apsuHa 1 17.09
4, 3BONOUMOHHAA Teopua Y. [apBrHa 1 24.09
TEMA 4.2. COBPEMEHHOE 3BOJ/IIOUMOHHOE YYEHME (10 yacos)
1.(5) Bua. Kputepuu suaa. 1 01.10
2.(6) Monynauma Kak CTPYKTYpHasa eanHULa BLMaa. 1 08.10
3.(7) MNonynAauma Kak anemeHTapHaa eguHMLA 9BONOLMN. 1 15.10
4.(8) dnemeHTapHble GaKToPbl 3BONOLUMN. 1 22.10
5.(9) EcTecTBeHHbIN OTOOpP — rNaBHan ABWKYLLAS CUA 3BONHOLLUN 1 29.10
6.(10) AganTaumm opraHM3MoB K cpeae obuTaHua 1 12.11
7.(11) | BnpoobpasosaHue 1 19.11
8.(12) CoxpaHeHne mHoroobpasus BUA,0B Kak OCHOBA YCTOMYMBOTO 1 26.11
pa3suTUs 6uocdepbl. 3aKOHOMEPHOCTU IBONIOLMOHHOTO
npouecca.
9.(13) | [AoKasaTenbcrsa 3BOOLMM OPraHUYECKOro Mupa. 1 03.12
10.(14) KoHTposbHan paboTta N2l «OCHOBHble 3aKOHOMEPHOCTU 1 10.12
aBoaloUUm»
Tema 4.3. MPOUCXOKAEHUE XKU3HU HA 3EMJIE (3 yaca)
1.(15) Pa3BuTMe NpeacTaBAEHUI O NPOUCXOXKIAEHUN KMU3HU HA 3emne. 1 17.12
2.(16) CoBpemeHHble NpeaCcTaB/eHNA O BO3SHUKHOBEHWUN XKU3HMN. 1 24.12
3.(17) PassuTme *n3HM Ha 3emne. 1 14.01
Tema 4.4. MPOUCXOKAEHUE YENOBEKA (4 yacos)
1.(18) IMnoTesbl NPONCXOXKAEHUA YeNoBeKa. 1 21.01
2.(19) MonoxeHune YyenoBeKa B CUCTEME }KUBOTHOIO MUpa. 1 28.01
3.(20) dBoNOUMA YenoBeKa 1 04.02




4.(21) | Yenoseuyeckue pachl. 1 11.02

YpoK 0606LeHNsa 1 cuctemaTusaumm 3HaHUM No Teme:

«[TponcxoxkaeHne yenoBeka»

PA3AEN V. SKOCUCTEMDI (12 yacos)
Tema 5.1. 3KONNOTMYECKUE GAKTOPbI (3 vaca)
1.(22) OpraHusm u cpega. dkonormyeckme GpaKkTopbl. 1 18.02
2.(23) | Abuotnueckune dakTopsl 1 25.02
3.(24) BuoTtnueckue dpaKktopsbl cpebl. 1 03.03
Tema 5.2. CTPYKTYPA SKOCUCTEM (4 yaca)10.03

1.(25) CTpyKTypa sKocuctem 1 10.03
2.(26) Muwesble cBsA3n. KpyroBopoT BELLLECTB U SHEPTUM B 1 17.03

9KOCUCTEMAX.
3.(27) | NpWYMHbBI YCTONUMBOCTM U CMEHbI SKOCUCTEM. 1 07.04
4.(28) BanaHMe yenoBeka Ha 3KOCUCTEMBI. 1 14.04

Tema 5.3. BUOCPHEPA — TNMOBA/IbHAA SKOCUCTEMA (2 yaca)
1.(29) | buocdepa-rnobanbHan skocucTema. 1 21.04
2.(30) Posib *KMBbIX OpraHM3mMoB B buocoepe. 1 28.04
Tema 5.4. BUOCPHEPA N YENOBEK (4 yaca+1 yac Ha 3aKA. YpOK)

1.(31) | buocdepa n yenosek 1 05.05
2.(32) OcHoBHble 3Koiornyeckue npobiembl COBPEMEHHOCTHU, MYTU UX 1 12.05

peleHus.
3.(33) | KoHTponbHaa pabota Ne2 «3kocuctema» 1 19.05
4.(34) Ponb 6uonornu B byayuiem 1 26.05




