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INOACHUTEJIBHAA 3AIIMCKA

[Ipu pazpaboTke mporpaMMsbl 10 OUOIOTMH TEOPETUUECKYIO OCHOBY JJIsl OTIpeAeNIeHuUs IOIX00B K
dbopmupoBaHuUIo coaepxkanus yueOHoro nmpeamera «bronorus» cocTaBuiIn: KOHIENTYaIbHBIE TOJIOKEHHS
®OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJIEeH, COMEP)KaHMs, PE3YJIbTaTOB OOY4YeHHUS U TpeOOBaHUU K
YPOBHIO TIOJTOTOBKH BBIITYCKHUKOB, MOJOXEHUs 00 OOIMX IENsSX M MPUHIMIAX, XapaKTEePU3YIOMIHX
COBPEMEHHOE COCTOSIHME CHUCTEMBI cpeliHero oduero obpaszoBanusi B Poccuiickoit denepanuu, a Takxe
NOJIOXKEeHUs o crneuuduke Ouonoruu, €€ 3HAYCHUHM B TO3HAHMM JKMBOM TMPHPOIBI U 0OECICUeHUH
CYIIIECTBOBaHMs 4yesioBeueckoro obuiecTBa. CornacHoO Ha3BaHHBIM IMOJIOKEHUSIM, OIPEIETICHbl OCHOBHBIE
(GyHKIIMYM TpOrpaMMbl IO OMOJIOTUH U €€ CTPYKTYpa.

[MporpamMma mo Owuonorum nMa€T TpEACTABICHHWE O IENsAX, 00 oOImel cTpareruw OO0ydeHWS,
BOCIIUTAHUS M Pa3BUTUSL OOy4aromMxcs cpeicTBamMHu yueOHoro mnpenmera «buonorusy», ompezenser
00s3aTeNIbHOE IIPEIMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpYy, paclpeiesieHue IO pasjelnaM H TeMaM,
PEKOMEHIyeMYIO0 TOCIEA0BATEIbHOCTh M3yYeHHUs] y4eOHOro MaTepuaia ¢ YYETOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBs3€i, JIOTUKU 00pa3oBaTeNBLHOTO nporecca, BO3PaCTHBIX
0COOEHHOCTEH 00yJaroIuXcsl.

B nporpamme 1mo OMOJOrMM TakXe YUUTBHIBAIOTCS TPeOOBaHMUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM pe3yjbTaTaMm o0y4deHHUs B (JOPMUPOBAHUU OCHOBHBIX BHJIOB y4eOHO-
MIO3HABATEIBHOM  JIEATETbHOCTH/YICOHBIX JIEHCTBUI  OOYYaAlOMIMXCSl 10 OCBOCHHUIO  COJCPIKAHHS
OuoJI0ruYecKkoro 0opazoBaHusl.

B mporpamme mo Owomormm (10—11 xmaccel, 0a30BbIi ypOBEHb) pEaTM30BAH MPHUHIUI
MIPEEMCTBEHHOCTH B M3yUY€HUU OWOIJIOTHH, Oiaronaps 4emy B HeW MPOCMATPUBAETCSl HAMIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (DOPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, IEHHOCTHBIX
OpUEHTAIMI JINYHOCTH, IKOJIOTUYECKOTO MBIIUICHUS, MPEACTABICHUN O 3J0POBOM 00pasze >KU3HH H
OepeXHBIM OTHOILIEHMEM K OKpyKaroueil npuponHoit cpege. Ilostomy Hapsany ¢ u3ydeHUueM
0011eOMOIOrMUeCKUX TEOPHid, a TaK)Ke 3HAHUI O CTPOCHHUH KUBBIX CHCTEM Pa3HOrO paHra u CYHIHOCTH
OCHOBHBIX MpPOTEKAIOIMX B HHUX IMPOLECCOB B IporpaMme IO OHOJOTMU YAEICHO BHUMAaHHE
UCIOJIb30BAHUIO TOJYYEHHBIX 3HAHUI B MOBCEAHEBHOM JKU3HH ISl PEIICHUS MPUKIATHBIX 33734, B TOM
gyuciae:  NpOQUMJIAKTHKH  HACIEACTBEHHBIX  3a00JICBaHWI  YEJIOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHMs, OOOCHOBaHMSI SKOJOIMYECKH II€JIeCOO0pa3HOro TOBEACHUS B OKpyXKarolen
IPUPOJIHOM Cpefie, aHallu3a BIMSHUS XO3SMCTBEHHOM JAESITEIbHOCTH YeIOBEKa Ha COCTOSIHUE PUPOIHBIX
U UCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAaHUSA K MPUKIAAHON HAMpaBIEHHOCTH y4eOHOTO MpeMeTa
«buonorus» NpoAUKTOBAaHO HEOOXOIMMOCTbIO 00ECTIEUEHU sl YCIOBHM /1JIs pELIEHHsI OJTHOM U3 aKTyaJlbHbBIX
3aJa4 IIKOJBHOT0 OMOJI0rHYecKoro o0pa3oBaHusi, KOTopas mpeanoiaraeT popMupoBaHue y 00ydaromxcs
CIIOCOOHOCTH a/IaliTUPOBATHCS K M3BMEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCsS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpesiHero o0uiero oopa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa obecrieunBaeT
dbopMupoBaHUE Y OOYy4YaIOIIUXCs MPEJCTABICHUN O HAYYHOW KapTHHE MUpPA, pacuIupsieT U 0000IaeT
3HAHUS O KUBOH MPUPOJIE, €€ OTIIMUNTEIbHBIX PU3HAKAX — YPOBHEBOU OPraHU3ALIUU U HBOJIIOIIUH, CO3AAET
yCIIOBUSL JJIs: MO3HAHUS 3aKOHOB KMBOM HPHUPOJbI, (popmMHupoBaHUS (YHKIHMOHAJIBHOW TI'PaMOTHOCTH,
HaBBIKOB 370pOBOro u 0Oe3omacHOro oOpas3a KH3HH, 3KOJOTHYECKOTO MBIIUIEHHS, I[€HHOCTHOTO
OTHOIIECHHUS K )KUBOH NPUPOJE U YETIOBEKY.

Bonbioe 3HaueHne OMOIOTHS UMEET TAKXKe JIJISl PEIICHUS BOCIIUTATEIBbHBIX U Pa3BUBAIOIIUX 33124
cpemHero obmiero oOpa3oBaHMs, cOIMaIM3auu oOydaromuxcs. M3ydenwe OHONOTHH OOecredrnBaeT
ycIoBus sl GOPMUPOBAHUS MHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U WH(MOPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYpPbI, CIIOCOOCTBYET HMHTErpaluy OMOJIOTMYECKUX 3HAHUM C MpeICTaBICHUSIMH W3
IpYTUX y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3UKH, XUMUHU U Teorpaduu. Ha3zBaHHBIE MONOKEHHS O
npenHa3HayeHun ydeOHoro mpenmera «bHOJIOrHS» COCTaBWIIM OCHOBY JUIsI ONpEAENEeHUS MOJIXOJ0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 COACPIKAaHUS, IPEICTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

OT60p conepskanus yaeOHoro nipenamera «bromorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TTO3UIIHMA
KyJBTYpOCOOOpa3HOTO MOJX0/1a, B COOTBETCTBUHU C KOTOPHIM O0yYaroIIuecs: TOKHbI OCBOUTh 3HAHUS U
YMEHHMsI, 3HauuMble s (OPMUpPOBaHUS OOIIEH KYyJIbTYphl, ONpEAENsIoOlue aJeKBaTHOE MOBEICHUE
4eJI0BEeKa B OKPY’KAIOIIeH NMPUPOIHON cpesie, BOCTpeOOBaHHbIE B TOBCEAHEBHOM KHU3HU M MPAKTUUYECKOM
nesitenibHoCTH. Ocob0e MecTo B ATOM cUCTEME 3HAHUN 3aHUMAOT 3JIEMEHTHI CO/IEP KaHMsI, KOTOPbIE CITyKaT



OCHOBOM 7151 (hOPMHUPOBAHMSI MPECTABICHUN O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U
[ICHHOCTHBIX OPHEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3aIMK OMOJIOTHYECKOTO 00pa30BaHMUS.

CrtpykTypHupoBaHHe cofepx aHus y4eOHOro MaTepuaia B IporpaMmme 1o OMOJOTHU OCYILECTBICHO
¢ y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIIMYMTENBHBIX OCOOCHHOCTSIX JKUBOW NMPHPOJBI, O €&
YPOBHEBOM OpraHu3alil U SBOJNIONUH. B COOTBETCTBUM C 3THUM B CTPYKType Yy4eOHOro Mpeamera
«buonorus» BeIIEIEHBI CIEAYIOIINE COIEpKaTeIbHble TUHUM: «bronorus kak Hayka. MeToipl Hay4HOTO
no3HaHus», «KieTka kak Onosornyeckas cucreMay, «Opranusm Kak Ouosioruyeckas cucremay, «Crucrema
¥ MHOT000pa3ue OpraHnvecKkoro Mupay, «IBONIONHS )KUBOH MPUPOAB, « IKOCHCTEMBI U TPUCYIIIHE UM
3aKOHOMEPHOCTH».

Lenp wusyuenus yuebHoro mnpeamera «buosnorus» Ha 06a30BOM YpPOBHE — OBIJIAJICHUE
00yYaromuMHUCs 3HAaHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIBLHON OPTaHU3AIMH KUBBIX CUCTEM Pa3HOTO paHra
U IpUoOpeTeHre YMEHHI HMCIIOIb30BaTh 3TH 3HAHUS JJIsl TPAMOTHBIX JCUCTBUN B OTHOIIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHbBIX JKU3HEHHBIX MTPOOJIEM.

Joctuxenue 1end wu3ydeHust ydeOHoro mpenmera «buosnorus» Ha 0a30BOM  ypOBHE
oOecrnieunBaeTcs PEIICHUEM CIIEAYIOIUX 3a1au:

OCBOEHHE OOYYarOIIMMHCS CUCTEMbl 3HAHUN O OMOJIOTUYECKUX TEOpHUSAX, YUEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBWIIAX, CIYXAIIUX OCHOBOH i (POPMHUPOBAHUS MPEICTABICHUN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHUpPa, O METOJaX HAy4YHOrO IO3HAaHHWSA, CTPOECHUH, MHOrooOpazuu u
O0COOEHHOCTSIX KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy, BBIIAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX
UCCJIEIOBAHMIX B OMOJIOTUY;

dopmupoBanre y OOy4aromMXCsl IO3HABATEIbHBIX, HMHTEUICKTYaIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH B mpoliecce aHaIM3a JAHHBIX O MyTSX Pa3BUTHUS B OMOJOTMM Hay4HBIX B3TJISAOB, UACH U
MOJIXOJIOB K U3YYEHUIO KHUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy OOydYarommxcsi oO0IIeld KyJIbTypbl, (DYHKIHMOHAIBHOM TIPaMOTHOCTH, pa3BUTHE
YMEHHUH OOBSCHATH U OLICHUBATD SIBIICHUS OKPYXKAIOLIET0 MUPa KUBOU MPUPObl HA OCHOBAaHUM 3HAHUH U
OTIbITA, MOJYYCHHBIX [IPH U3YyYCHUH OUOJIOTHH;

(dbopmupoBaHre y 00yJarOIUXCs YMEHUN WILTIOCTPUPOBATH 3HAUYCHHE OMOJIOTHYECKUX 3HAHWUU B
MPaKTUYECKOW JIeATEIbHOCTH YEJIOBEKa, PA3BUTUM COBPEMEHHBIX MEIULMHCKUX TEXHOJOTHMH H
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKMBOM MPUPOBI,
HEOOXOUMOCTH OEpeKHOr0 OTHOIIEHUS K Hel, COOJIOAEHMsS] STHYECKMX HOPM IpU IMPOBEACHUU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HaHUE [IEHHOCTU OMOJIOTUYECKUX 3HAHUM IS TOBBILICHUS YPOBHSI SKOJIOTMUECKON KYJIbTYpPHI,
U1t pOpMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHHUH B TOBCEHEBHOM JKU3HU JIJIS1 OIEHKH MTOCIIeICTBHI
CBOEH /IeATENIbHOCTU TI0 OTHOLIEHMIO K OKpY)Karolle cpene, COOCTBEHHOMY 3710pOBbIO0, 00OCHOBAHUE U
cobroieHre Mep PO IIIaAKTUKH 3a00JI€BaHUIA.

B cucreme cpennero oduiero oopasoBanus «buosorus», nzydyaemasi Ha 0a30BOM YpPOBHE, SBIISETCS
00s13aTeNbHBIM Y4€OHBIM MIPEAMETOM, BXOSIINM B COCTaB MpeIMETHOM obnacti «EcTecTBeHHO-HayuUHbIe
MPEAMETBI».

Jliis n3ydenust Ouosnoruu Ha 6a30BOM ypOBHE CpeHETo 001Iero 00pa3oBaHusi OTBOAUTCS 68 4acoB:
B 10 xmacce — 34 yaca (1 gac B Hezenio), B 11 kiacce — 34 gaca (1 yac B Henenio).

COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnonorus kak Hayka.

buonoruss kak Hayka. CBsa3p Ouonoruu ¢ OOUIECTBEHHBIMH, TEXHHYECKUMH U JAPYTUMHU
€CTECTBEHHBIMH HayKaMH, priiocopueil, STUKOH, 3CTeTUKOI 1 mpaBom. Poinib 6uosioruu B popMupoBaHUH
COBpPEMEHHOM Hay4HOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HayK.

Metoabl TO3HAHUS KUBOM MNpUPOJbl (HAOIIOAEHUE, SKCIIEPHUMEHT, OIHUCAHHWEe, H3MEpEHHe,
KJaccuuKanmsi, MOJETMPOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdemMoHcTpanum:

IMoptpetsl: Y. dapBun, I'. Mennens, H. K. Konbuos, /[x. Yorcon n ®@. Kpuk.



Tabnuibl U cxembl: «MeTo bl TO3HAHUS KUBOW TTPUPOIBI.

JlabopaTopHble H IpaKTHYeCKHe padoThI:

[TpakTrueckas padora Ne 1. «/cronp3oBaHne Pa3TMYHBIX METOOB MPU U3YICHUH OUOTOTHIECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3aIUs.

XKusble cucteMbl (OMOCHCTEMBI) KaK IpeaMeT u3yueHus: ouonoruu. OTINYHME KUBBIX CUCTEM OT
HEOPraHUYECKOU HPUPOJIBI.

CaoiicTBa OMocucTeM U UX pa3HOoOpaszue. YPOBHU OpraHU3alUU OMOCHUCTEM: MOJICKYISIPHBIMH,

KJICTOUHBIH, TKAHEBBIH, OpraHu3MEHHBIH, MOIMYJISUUOHHO-BUOBOM, 9KOCUCTEMHBIN
(buoreorneHOTHYECKHI ), OMOC(EPHBIN.
JdemMoHcTpanum:

Tabauie! u cxeMbl: «OCHOBHBIC IPU3HAKHU JKH3HNY, Y POBHU OpraHHU3aIMU KHBOH TIPHPOIBI».
Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHNE KJIETKH.

XHUMHUYECKUH COCTaB KIETKU. XUMUYECKHE JIEMEHTBI: MAaKpOJIEMEHTHI, MUKPOJJIEMEHTHI. Boia u
MUHEPAJILHBIE BELIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanue ocMoTHUecKoro 6anaHca.

benaku. CoctaB u cTpoeHue OenkoB. AMHMHOKHUCIOTBI — MOHOMepbl OenkoB. HezameHumble u
3aMEHUMbIE AMUHOKHCIOTHl. AMHHOKHUCIOTHBI COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM MOJIEKYJIbI
(mepBuuHas, BTOpPUYHAs, TPETUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHUE CBOHCTBA OEJIKOB.
Buonornyeckne pyHKIuu OEIKOB.

depMeHThI — OuosIornyeckre KaTaau3aTopbl. CTpoeHHue pepMeHTa: akTUBHbIN LEHTp, CyOcTpaTHas
cnenupuynocts. Kopepmentsl. Butamunbl. OTimynst GepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOpPOB.

YrneBoabl: MOHOCaxXapu/ bl (TITI0K03a, pud03a U Ae30Kcupr003a), rucaxapusl (caxaposa, T1akTo3a)
U TIoJIMcaxapuibl (Kpaxmall, IIIMKOTeH, 1eJUIt0103a). bruonornyeckue pyHKIMM yriaeBOI0B.

Junuapl: TpuraMuepuasl, ¢ocoaunuasl, crepousl. 'mapodunbHO-THAPO(POOHBIE CBOWCTBA.
buonornueckue ¢pyHkiuu aunuioB. CpaBHEHHE YTIIIEBOJOB, OEJIKOB U JTUIUA0B KaK HCTOYHUKOB DHEPTHH.

Hyxneunnossie kucnotsl: JITHK n PHK. Hykiieotnibl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT. CTpoeHue
u ¢pyukiuu JJHK. Crpoenne n pynkuuu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[Mutonorus — Hayka o kijerke. KinetouyHnas teopus — npumep B3auUMOJEHCTBUS UIeH U (HaKkTOB B
Hay4YHOM ITO3HaHUU. MeTObl N3yUEHUs KIIETKH.

Knerka kak nenoctHas »xwuBas cucreMa. OOIMe MNpU3HAKU KJIETOK: 3aMKHYTas HapysKHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oenka.

Tunsl  KJE€TOK:  JykKapuoTHueckas UM IpokapuoTuueckas. OcCOOEHHOCTH  CTPOEHHS
npokapuoTuyeckoi kietku. Kierounas crteHka Oaxtepuil. CTpoeHHE SYKApHOTHUECKOW KIIETKH.
OcCHOBHBIE OTINYHUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKAa, IJIMKOKAIUKC, HUX (QYHKLIHUH.
[InazmaTnueckast memOpaHa, €€ cBoicTBa U QpyHkuu. [{uTomnasma u e€ opranonasl. OgHOMEMOpaHHbIE
opraouasl kuetku: OIIC, ammapar ['onbmxu, nm3ocomsl. IloayaBTOHOMHBIE OPraHOMIBI KIIETKH:
MUTOXOHJIpHH, MacTubl. [Iporcxoxaenne MUTOXOHAPUN U TutacTul. Buasl miactua. HememOpanHbie
OpPraHOMJbl KJIETKU: PHOOCOMBI, KIETOYHBIM IIEHTp, LEHTPUOJIM, PECHUYKH, JKIYTHKH. DyHKIUH
OpraHOMJOB KJIETKH. BKirroueHus.

Snpo — perynaropHblii HeHTp KieTku. CTpoeHue sjpa: siiepHas o000J0YKa, KapHOoIUla3Ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

Hoptpetsl: A. JleBenryk, P. 'yk, T. lIBanu, M. lllneitnen, P. Bupxos, Jx. Yorcon, @. Kpuk,
M. Vunkunc, P. ®panknun, K. M. bap.



Juarpammel: «Pacnipenenenne XUMHYECKUX AJIEMEHTOB B HEXHBOW mpupojne», «Pacnpenenenue
XUMHUYECKHX 3JIEMEHTOB B KUBOU MPUPOJIE.

Tabauie! u cxemsl: «llepuonnyeckas Tabaua XUMUYECKUX 3JIEMEHTOBY», «CTpOEHHUE MOJIEKYIIbI
BOJbI», «buocunTe3 Oenkay, «CTpoeHune Monekynbl Oenkay», «Ctpoenue ¢epmenta», «HykienHoBbie
kucinotel. [JHK», «Ctpoenue momnekynbl AT®», «CtpoeHune 3ykapuoTHUYECKOW KieTkn», «CTtpoeHue
JKUBOTHOU KJEeTKN», «CTpoeHHE pacTUTENbHOU KIETKU», «CTpoeHHe MNPOKAPUOTHUECKON KIIETKI,
«CTpoeHue sijipa KIETKI», «YTIeBOAb, «JIunuas».

OO6opyioBaHue: CBETOBOM MUKPOCKOII, 000pYyI0BaHUE JUISI TPOBEACHUS HAOIIOICHUH, U3MEPEHUH,
9KCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX KIETOK.

JlabopaTropHble H IpaKTHYecKue padoThbl:

JIaGoparopnast pabora Ne 1. «/3yyeHHne KaTaaUTUYECKOH aKTUBHOCTH (DEPMEHTOB (Ha MpHMEpe
aMUJIa3bl WK KaTajasbl)y.

JlaboparopHast pabora Ne 2. «M3ydeHne CTPOSHUS KJICTOK PACTCHHI, )KHBOTHBIX M OaKTEpUi MO
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnapaTax u UX OMHCAHUE».

Tema 4. /KusHeaesTeJIbHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTa0oMM3M. ACCUMWIAIMSA (IUIACTUYECKUA OOMEH) M JUCCUMUJISALINS
(oHepreTHUvecKuil 0OMEH) — JIB€ CTOPOHBI €IMHOIrO Ipoliecca MeTabonu3ma. Posib 3aKOHOB coXpaHEHUs
BEILIECTB U YHEPIUH B IOHUMAHUU META00IMU3MA.

Tumbr oOMena BemecTB: aBTOTpO(dHBIN 1 reTrepoTpodHbId. Ponbs hepMeHTOB B OOMEHE BEIIECTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.

®otocunTtes. CBeToBast u TeMHOBas (as3bl PpoTocuHTe3a. Peakuun portocunresa. S phekTuBHOCTH
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3a JUIsl )KU3HU Ha 3emuie. BausHue ycnoBuii cpeabl Ha (POTOCHHTE3 U
CIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCHUHTE3UpYIoLIe OakTepuu. 3HaYeHHe XeMOCUHTe3a [yl KHU3HHU Ha 3emiie.

OHeprerudeckuii oOMeH B KieTke. PacmiensieHue BelecTB, BBIJCIECHHE U aKKyMYJUPOBaHUE
SHEpPruu B KIJIETKe. DTarbl sHepreTuyeckoro ooOMena. I'mukonu3s. bpoxenue u ero Bunel. Kuciaopoanoe
OKHCIICHHE, WM KJerodyHoe apixanue. OxucnutensHoe QochopmmmpoBanue. IPPEeKTUBHOCTD
9HEpPreTH4ecKoro oOMeHa.

Peakuuu marpuunoro cuntesa. ['enernueckas nndopmanus u JIHK. Peanusanus renernyeckoit
uHpopMaluu B KieTke. ['eHeTnyeckuit koa u ero coiicta. Tpanckpunuus — MaTpuuHbliil cunres PHK.
Tpancasus — OunocunHTte3 Oenka. Ortamnbl TpaHcasuuu. KoaupoBanue amuHokuciaor. Pons pubocoM B
O6uocuHTe3e OenKa.

Heknerounsle ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitus Bupycos (. W. MBanoBckuit).
OcoOeHHOCTH CTPOEHUS U )KU3HEHHOTO IMKJIa BUpYcoB. baktepnodaru. bonesnu pacteHui, 5)kUBOTHBIX U
YyeJloBeKa, BbI3bIBacMble Bupycamu. Bupyc nmMmmyHnonepuuurta yenoseka (BIY) — Bo3doyaurens CIIN/a.
OOparHasi TpaHCKpHUIILMS, peBepTaza W uHTerpasa. lIpodunakTuka pacrnpoCTpaHEHHs BUPYCHBIX
3a00J1€BaHUH.

JdemMoncTpanum:

IMoptpetst: H. K. Konsuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuuel u cxemsl: «Tunel nutanus», «Merabonusm», «MHUTOXOHAPHSY, «IHEPreTHYECKHUM
obmeny, «Xmoporacty, «DorocunTesy, «Ctpoenue JJTHK», «Ctpoenne u GyHKIHMOHUpPOBAHUE TEHAY,
«Cunre3 Genka», «'enetTnueckuii kon», «Bupyco», «bakrepuodaru», «CTpoeHue M >KU3HEHHBIN UK
Bupyca CIIN/1a, 6axreprodaray, «Pemmukauus JJHK».

Ob6opynoBanue: moaenu-anminkanun «Y asoenne JIHK u Tpanckpunuus», «buocuntes Oemkay,
«CTtpoeHue KieTkn», Moaenb cTpykryps! JJHK.

Tema 5. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.
Knerounslif 1uKI, WM KU3HEHHBIH UK Ki1eTku. MHTepdasa u muros. Ipoueccsl, npoTekaromue
B uHTep(aze. Perumkamus — peakuus matpuyHoro cuntesa JJHK. Ctpoenne xpomocom. XpoMOCOMHBIH



Ha0Op — KapHOTHUIIL. JIUTITOMAHBINA U TAIJIONJIHBIA XPOMOCOMHBIE HaOOphl. XpoMatubl. [{utonornvyeckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIYAJIbHOTO PA3BUTHUSI OPTaHU3MOB.

Jenenue kietkn —MuTo3. Ctaguu Muto3za. [Iponeccel, nporncxoasiye Ha pa3HbIX CTaAUSAX MUTO3a.
buonornueckuii cMbICII MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — aloInTo3.

@opMBbI pa3MHOXKEHHUSI OpPraHU3MOB: O€CIosoe W TMoJIoBoe. Buael 0Oecronoro pa3MHOMKEHHUS:
NEJICHWe HaJBO€, IIO0YKOBaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHe, BEreTaTUBHOE
pasmHoskeHnue. ckyccTBeHHOE KIIOHUPOBAHME OPraHU3MOB, €0 3HAYCHUE JIJIsl CEICKIIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIMYHUS OT OECIOIOrO.

Meiio3. Ctaguu meitosa. [Iponeccsl, npoucxoasiuime Ha cTaausax Meiio3a. [loBeaenne xpoMocoM B
Mmenose. Kpoccunrosep. bruonornyeckuii CMbICI ¥ 3HaYEHUE MEN03a.

'amerorene3 — mpoiuecc oOpa3oBaHHsS TIOJOBBIX KIETOK Y JKUBOTHBIX. [lOJOBBIE >Kene3bl:
CEMEHHMKH U sIMYHUKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30M/1, SIULEKIIETKA)
— criepmaToreres3 v oBoreHe3. OCOOEHHOCTH CTPOCHUS SHUIEKIIETOK U criepMaTo30u0B. OIIog0TBOPEHUE.
[Taprenorenes.

NunuBuayanpHOEe pa3BuTHE (OHTOreHE3). OMOPHOHAIBHOE pa3BUTHE (AMOpHOreHe3). ITarlbl
AMOPHOHATLHOTO DPAa3BUTUSI Y TIO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHWE, TacTPYJSLMs, OPraHOTeHE3.
[ToctomOpuoHanbHOE  pa3BUTHE. THUMNBI  MOCTIMOPHOHATBHOTO  Pa3BUTHUSA: NPSIMOE, HENpSIMoe
(mmumHOYHOE). BusiHre cpeibl Ha pa3BUTUE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YPOACTBA.

Pocrt u pa3Butue pactenuii. OHTOT€HE3 IIBETKOBOTO PACTCHUS: CTPOCHHUE CEMEHU, CTA/IUU PA3BUTHSL.

JdeMoHcTpanum:

Tabauiel U cxeMmbl: «@OpMBbl  Pa3MHOKEHUS OPraHU3MOBY», «J[BOWHOE OIUIOJOTBOpPEHUE Y
[[BETKOBBIX pacTeHHil», «BereraTuBHOe pa3MHOKEHUE pacTeHUl», «JleneHne KIeTKH OaKTepuiiy,
«CTpoeHHEe TONOBBIX KJIETOK», «CTpoeHne XpoMocombly, «Kmerounsri nukny, «Pemmukanms JTHK»,
«Mutos», «Meito3», «lIpssmoe n HenpsiMoe pa3BuTUE», «I 'aMeToreHe3 y MIEKOMUTAIOMINX U YETIOBEKAY,
«OCHOBHBIE CTAJIUH OHTOTEHE3a.

O6opyaoBaHKe: MUKPOCKOTI, MUKpOIpenaparbl «CnepmMaTo301/1bl MJIEKOIUTAIOILIETOY,
«Siueknerka mekonuTaroniero», «KapuoknHe3 B KJETKax KOpelIKa JyKay, MarHUTHas MOJEIb-
anmuukanus «Jlenenue knetku», moaens JIHK, monens meradasHolt XpoOMOCOMBL.

JlaGopaTopHble U IpaKTHYeCKUE PadoThI:

JlaboparopHas padota Ne 3. «HabmroieHrne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparaxy.

JlaboparopHass pabota Ne4. «M3ydeHwe CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3amaum reHeTuku. Vcropust pa3Butusi reHeTUKU. Posib IUTOJIOTHH U SMOPHOJIOTUH B
CTaHOBJICHUM TeHETHKH. BKIaq pocCHUCKHX M 3apyOeKHBIX YUYEHBIX B Pa3BUTHUE Te€HETHKH. MeTozbl
TeHEeTUKH  (TMOPUIOJIOTMUECKUH, [UTOTCHETHYECKUH, MOJEKYIsIpHO-TeHeTnYeckuii). OCHOBHBIC
T€HEeTUYECKHe MOHATUSA. [ 'eHeThuecKkass CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACTEAOBaHUS TPHU3HAKOB, ycTaHOBJIeHHBIE . Menaenem. MoHoruGpumaHoe
CKpeIlIMBaHue. 3aKOH eIUHO00pa3usi THOPHUIOB MepBOro mokoneHus. [IpaBuino noMuUHHpPOBaHUS. 3aKOH
paciuerneHus npu3HakoB. ['unore3a unctorsl rameT. [lonHOe 1 HEMOIHOE TOMUHUPOBAHUE.

JurubpumHoe cKpemuBanue. 3aKOH HE3aBUCUMOTO HACJIeIOBaHU MPU3HAKOB. [{uTorenernyeckue
OCHOBbI ~ JUTMOPUIHOIO  CKpelmMBaHMs.  AHamu3upymomee  ckpemuBaHue.  Vcnonb3oBaHue
AHATM3UPYIOIIETO CKPEIIMBAHUS JIJIs ONIPEIeTICHHsI TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue Tpu3zHakoB. Pabora T. Moprana mo CIeruieHHOMY HaclieJOBaHHUIO
reHoB. Hapymienue cuernuienns reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOMOCOMHasi TEOpUS HACIIECTBEHHOCTH. | eHeTHuecKrue KapThl.

I'enernka mnosa. XpoMOCOMHOE OIpeAeiaeHue IMosa. AYyTOCOMBl U TIOJOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble opraHnu3Mbl. HacnenoBanue npu3HakoB, CLHEIJICHHBIX C ITOJIOM.



N3MmeHunBOCTb. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HacleACTBEHHas. Poib cpenbl B
HEHACJIEICTBEHHON N3MEHUMBOCTHU. XapaKTEPUCTHKA MOTU(PUKAITMOHHON N3MEHYMBOCTH. BapuannoHHbIi
psn ¥ BapuannoHHas kpusas. Hopma peakuuu npusHaka. KonnmuecTBeHHbBIE M KAYECTBEHHBIE TIPU3HAKU U
ux HopMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON N3MEHYHBOCTH.

HacnencrBenHast, Wi reHOTUIIMYECKAsi, N3MEHYUBOCTh. KoMOMHAaTHBHAS H3MEHYMBOCTh. Meiio3 u
MOJIOBOM  TIpoIlecC — OCHOBa KOMOMHATUBHOW HM3MEHUYMBOCTH. MYyTallMOHHAs H3MEHYUBOCTb.
Knaccugukanus Myrtauuid: TeHHble, XPOMOCOMHbIC, TI'€HOMHblE. YacToTa W NPUYMHBI MyTaluil.
MyTtarennsie (hakTopbl. 3aKOH TOMOJIOTUYECKUX PAJOB B HacencTBeHHOH n3menunBocty H. 1. BaBumosa.

BHesnepHast HacaeICTBEHHOCTb U H3MEHUYUBOCTbD.

I'enernka w4yenoBexka. Kapuortun denoBeka. (OCHOBHBIE METOJbl TI'€HETHKM  YEJIOBEKa:
TeHEATOTUYECKHA, ONM3HELOBBIH, HUTOICHETHUECKUI, OMOXUMHYECKUH, MOJEKYISIPHO-TEHETUYECCKHA.
CoBpeMeHHOE OnpeeNIeHEe TeHOTUIIA: IIOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE
¢ momomreio [IIP-ananu3a. HacnencTtBeHHbie 3a0oJieBaHUs YEIOBEKA: T'CHHBIE OOJE3HU, OOJIE3HH C
HACJICICTBEHHON MPEeApacloyoKeHHOCTbIO, XPOMOCOMHbIE Oojie3HH. CoMaTHuYeCKHue M TIeHepaTHBHBIE
mytanu. CTBOJIOBBIE KJIETKU. [IpUHIMITBI 310pOBOr0 00pasa KM3HH, AMATHOCTHKH, MPOQPHIAKTUKU H
JIeYCHUs TeHETUYEeCKUX Oose3Held. MenuKo-reHeTH4eCKOe KOHCYJIbTUPOBAaHNE. 3HAUEHUE MEIUIIMHCKON
TCHETUKH B MPEIOTBPAIICHUH U JICYCHUN TEHETHYECKHX 3a00JIeBaHUI YellOBeKa.

JdeMmoHcTpanum:

Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecopckuid,
H. 1. BaBunos.

Tabmuier u cxembl: «MOHOTHOPHIHOE CKPEIIMBAHUE M €r0 IMUTOTEHETHYECKas OCHOBAY, «3aKOH
pacuienjieHuss W ero LHUTOreHeTHYecKas OCHOBa», <«3aKOH YHCTOThI ramer», «/lurnbpuanoe
ckpemuBanue», «Llutomornyeckue 0CHOBbI IUTMOPUIHOIO CKpELIUBaHUY, «Melio3», «B3aumonelicteue
aJUIENIbHBIX TI'€HOB», «l'€éHeTudecKkue KapThl PACTEHUM, JKUBOTHBIX U YEIOBEKa», «l'eHeTuka moiax,
«3aKOHOMEPHOCTHU Hacle0BAHUS, CLIETNIEHHOTO € MOJI0M», «KaproTHIIbl 4eoBeKa U KUBOTHBIX», «Busl
U3MEHYUBOCTHY», «MoaudukannoHHas HW3MeHYMBOCTb», «HacienoBanue pesyc-daxTtopa», «I'eHeTnka
rpynn KpoBu», «MyTalMoHHAasi U3MEHYUBOCTbY.

Ob6opyioBaHMe: MOJENIU-ANIIIMKALUN «MoHorubdpuaHoe CKpEILUBAHUEY, «Henonnoe
JOMHUHUpOBaHME», «JlurubpugHoe ckpemuBaHue», «llepekpéct  XpoMocoM», MHUKpPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTanuu (GopMbl KpbUIbEB U OKpacKu Tena), repOapuit «I opox
ITIOCEBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopatopHass pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIIHOTO U JTUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(UIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlabopatopHass pabora Ne 6. «M3yyenue MoaUPUKAIMOHHON HM3MEHUYHMBOCTHU, TOCTPOCHHUE
BapHaLlMOHHOTO psifia U BapUallMOHHOW KPUBOI.

JlabopaTtopHas pabota Ne 7. «AHanu3 mytanuii y 1po30( bl Ha TOTOBBIX MUKpPOIIpenaparaxy.

ITpakTrueckas padora Ne 2. «CocTaBiieHHE U aHATIU3 POIOCIOBHBIX YEJIOBEKay.

Tema 7. Cesekunsi opranu3moB. OCHOBBI O0HOTEXHOJIOTHH.

Cenexuus Kak HayKa M IpoLecc. 3apoXkKACHHE CeIeKIIMM U fJoMecTukanus. Yuenue H. . Basunosa
0 IIEHTpaX MPOUCXOXKIEHUS U MHOT000pa3us KyJbTypHBIX pacTeHU. LIeHTpbl MporCX 0K IeHUS JOMAITHIX
XKUBOTHBIX. COpT, MOpOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI celeKuU. MaccoBbIN U MHANBUAYAJIbHBII OTOOPHI B CEJIEKIINHN PACTEHUN U
KHUBOTHBIX. OIleHKa HKcTephepa. BIU3KOpOACTBEHHOE CKpelMBaHue — WHOpUAUHT. Yucras TUHMA.
CkpeuBanue 4ucTthix JuHUHM. ['ereposuc, mnu rubpuanas cuina. HepoicTBeHHOE CKpelIUBaHUE —
ayropuaunr. OtganéHHas rulOpuamsanmuss ¥ e€ ycnexu. VICKYCCTBEHHBIM MyTareHe3 M IOJIy4eHHue
MOJIMIUTOUAOB. JJOCTHKEHUS CEIEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHomorust Kak OTpaciab NPOU3BOACTBA. ['€HHas MH)KEHEpHUs. OTalbl  CO3JaHMS
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kierounas umkeHepus. KieTouHble KylabTYphI.
MUKpPOKIIOHATIBHOE pa3MHOXKEHUE pacTeHUN. Knonuposanue BBICOKOITPOIYKTUBHBIX



CETbCKOXO035MCTBEHHBIX OPTaHU3MOB. DKOJOTHYECKHE W dThueckue npodsembl. [MO — reHeTudecku
MOIU(DUIIUPOBAHHBIE OPTAHU3MEI.

JleMoHCTpanuu:

IHoprpetsr: H. K. BaBuiios, U. B. Muuypun, I'. /. Kapneuenko, M. ®@. NBaHOB.

Tabauiel u cxembl: kapTa «LleHTpBI MPOMCXOXKIEHUS U MHOT00Opa3usi KyJIbTYPHBIX PACTEHUI,
«Ilopoabl JAOMAITHUX >KUBOTHBIX», «CopTa KyJIBTYpHBIX pacTeHui», «OTnanéHHas ruOpuan3anusy,
«Pabotel akamemuka M. @. MBanoBay, «llomumiongusy, «OO0BeKTbHl OHOTEXHOJNOTHHY, «KieTouyHbIe
KYyJIbTYpbI ¥ KJIOHHUpOBaHUE», «KOHCTpyrpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKU TUIOJIOB U KOPHEIIONOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB PacTEHH,
repbapuii «CeabCKOX03iCTBEHHBIC PACTCHUS.

JlaGopaTopHble U NpaKTHYeCKue padoThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTHDKEHUS CEJIeKIMU pPACTeHUHM U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YIaCTOK, B TEITAYHOE XO3SHCTBO,
1a00paToOpUI0 arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KUIIACC

Tema 1. DBoIrOLMOHHAsA OHOJIOTHS.

[Ipennochiiku BO3HUKHOBEHUS SBOJIIOIMOHHON TEOpHH. DBOJIOLMOHHAS TEOpHUs U €€ MECTO B
Ouosnoruu. BiusHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U APYTUX HaAYK.

CuuerenbcTBa dBoMONMK. [laneoHTomOrnyeckue: MOCiIeI0BaTeIbHOCTh IOSBICHHUS BHIOB B
MAJICOHTOJIOTHYECKOM JIETOMUCH, TiepexofHbIe (hopmbl. bruoreorpadudeckue: cxoacTBO U paznuune GpayH
U GII0p MaTEPUKOB U OCTPOBOB.

OMOpPHUOIOrMYECKHE: CXOJCTBA UM DPA3IMyusi HMOPUOHOB pa3HbIX BUJOB I103BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHbIC, PYIUMEHTAPHBIE OPraHbl, ATaBU3MBI.
MounekynsipHO-OMOXUMUYECKHUE: CXOJICTBO MEXAHU3MOB HACJIEICTBEHHOCTU U OCHOBHBIX META00JINYECKIX
nyTel y BCeX OpraHu3MOB.

OpomtonmonHas teopust Y. Jlapeuna. Ilpeanoceuiku BO3HUKHOBEHHUS JapBUHM3MA. JIBIOKylue
CWJIBI 3BOJIONUU BHUAOB 1O JlapBuHY (M30BITOYHOE Pa3MHOMXKEHUE IMPU OrPAHUYCHHOCTH PECYPCOB,
HeomnpeaenéHHas N3MEHYUBOCTb, 60pb0a 3a CyIIeCTBOBAaHHE, ECTECTBEHHBII 0TOOP).

Cunternyeckas Teopus Bostoruu (CTI) u e€ 0OCHOBHBIE OJIOKEHHUS.

Muxkpososntornus. [lonynsnus Kak eTuHUIA BUIa U 3BOJIOLUY.

JBwkymme cunbl  ((akTopsl) HBONIONUHM BUAOB B MpUpoje. MYTAllMOHHBIN TIpoIecc H
KOMOWHATHBHASI U3MEHUYUBOCTD. [loMyI1noHHbIe BOJHBI U ipeiid reHoB. V30msmus 1 MUTpars.

EcrecTBeHHbII 0TOOp — HanpaBiIsIOIUI (akTop IBOIOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpraHU3MOB Kak pe3yibTaT 3Boitouuu. [lpumepsl npucnocobieHuit y
Opranu3MoB. ApoMOp(03bl U UAUOATANTALINH.

Bun u Bunoo6pazosanne. Kputepun Buna. OcHoBHBIE (POpMBI BU1000pa30BanHus: reorpaduyeckoe,
9KOJIOTMYECKOE.

MaxkposBomtorusi.  PopMbl  3BONIOLMM:  (puTeTHYECKas, JMBEpPreHTHas, KOHBEpPreHTHas,
napaniensHas. HeoGpatumocTs 3BoMONNN.

[Ipoucxoxaenre OT HecHneUUalIU3UpOBAaHHBIX MNpeakoB. I[lporpeccupyromas crenuanu3aus.
AnanTuBHAs pagraiys.

JdemoHcTpaumnu:

Hoptpertsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, O. ['exkens,
®. Mromiep, A. H. Cesepiios.

Tabnuuel u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emie», «3apoJbllIM MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «@PopMbl OOpbObl 3a cyliecTBOBaHUE», «EcTecTBeHHBI 0TOOP»,
«MHoroo0pasue copToB pacTeHHit», «MHOroodpasue nopo1 >kuBOTHEIX», «Ilomynsauuny, «MyTanoHHas
U3MEHUYUBOCTB», «Apomopdo3sl», «Maumoamantanumn», «OOmas aereHepauus», «/[Bmxyiue cuibl
sBomonnny, «Kapra-cxema wmapmpyra nyremectsus Y. Jlapsunay, «boppba 3a cymiecTBoBaHHEY,
«IIpucmocobieHHOCT,  OpraHu3MoB»,  «l'eorpaduyeckoe  BHI000pa3oBaHUE»,  «IKOJIOTHUECKOE
BU000pa30BaHUE.




OOopynoBaHue: KOUIEKIHS HACEKOMBIX C PAa3IMYHBIMU THITAMH OKPACKH, HA0Op TUIOJIOB U CEMSH,
KOJUJICKIIU A ((HpI/IMepBI 3alllUTHBIX HpI/ICHOCOGHGHI/Iﬁ Y KHUBOTHBIX», MOICIIb «OcHOBHEBIE HaIpaBJICHU A
IBOTIONNNY, 00BEMHAs MOIeNb «CTPOESHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX .

buoreorpaduueckas kapra mupa, Koywiekuus «DopMbl COXPaHHOCTH HCKOIAEMbIX JKHBOTHBIX U
pacTeHuii», Mmoaens ammukanus «llepexpéct xpomocomy, BiIaKHbIe Ipenapatsl «Pa3BUTHE HACEKOMOTOY,
«PazBuTHeE NAryHIKK», MUKponpenapar «/Ipo3opuiay (Hopma, MyTaiuu GOpMbI KPbUIBEB U OKPACKH TEJa).

JlabopaTropHble H IpaKTUYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHue BHIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlabGopatopras padorta Ne 2. «Onmcanue MpUCIOCOOICHHOCTH OpPraHu3Ma M €€ OTHOCHTEIBHOTO
Xapakrepay.

Tema 2. Bo3HuKkHOBeHHE M pa3BUTHE KU3HHU HA 3eMuie.

JloHayuyHble IPEACTaBICHUS O 3apOKACHUM )KU3HU. HayuHble runoTe3pl BO3HUKHOBEHUS KU3HU Ha
3emiie: aOWOTeHE3 U MAHCTIEPMUs. XUMUYECKas YBOJONHS. AOUOTEHHBINM CUHTE3 OPraHUIECKUX BEIIECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON 3BOJIIOIMU. HavyanbHble 3Tarsl
Oouonornyeckoit sBomonuu. lunoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBEHHUE MTPOTOKIIETKH. [IepBble KIIETKH U UX 3BOIIOLUSA. POPMUPOBAHME OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

PazButue xu3Hu Ha 3emiie mo spam u nepuonaamM. Karapxeil. Apxeiickas U IpOTEPO30MCKast IPBI.
[Taneo3oiickast spa u €€ mepuoabl: KEMOPUUCKHUI, OPIAOBUKCKHM, CHIIYPUMUCKUN, JIEBOHCKHA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3o30iickas 3pa u €€ epuoIbl: TPUACOBBIN, FOPCKH, MEJIOBOM.

Kaiino3zoiickast apa u €€ nepuo/ibl: MajeoreHOBbIM, HEOr€HOBBIN, AaHTPOIIOT€HOBBI.

XapakTepucTuka KiuMaTa U TeOJOTHYeCKHX ImporeccoB. (OCHOBHBIE ATallbl 3BOJIIOIUU
pPacTUTEIBLHOTO M >KMBOTHOTO MUpPA. ApoMopdo3bl Yy pacTeHUW M KUBOTHBIX. llosiBieHue, pacuBer u
BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCKOro Mupa Kak oTpakeHue 3BOJIIOIUU. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI
OpraHU3MOB.

DBOJIIOLMS YesIoBeKa. AHTPOINOJIOTUS KaK Hayka. Pa3BuTHE NpenCTaBICHU O MPOUCXOXKIECHUU
yenoBeka. Meroabsl HW3ydeHHs aHTpororeHe3a. CXoAcTBa W pa3idyvs YeNOBEKAa U JKUBOTHBIX.
CucremMaTH4ecKoe MOJI0KEHHUE YET0BEKa.

JBwxymue cuibl (hakTopbl) anTpornorene3a. HacnencTBeHHass M3MEHUYHMBOCTh U €CTECTBEHHBIN
ot0op. Ob1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.

OCHOBHBIE CTAIUU M BETBU DBOJIIOIIMHU YEJIOBEKA: aBCTpaJonuTeku, YenoBek ymensiid, YemoBek
NPAMOXOIALIMI, YenoBeK HeaH 1epTallbCKui, YenoBek pa3yMHblid. HaxoIKH HCKOITaeMBIX OCTATKOB, BPEMS
CyIIIECTBOBaHMS, 00JIACTh PACTIPOCTPAHEHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

UYenoBeueckne packl. OCHOBHBIE OOINBIINE pachkl: eBpomneougHas (eBpas3uiickas), HErpo-
aBCTpaJION THAs (3xBaTOpHaNbHas), MOHTOJIOUAHAS (a3maTcko-aMepHuKaHCKas). YepTsl
MPUCTIOCOOTICHHOCTH TPEACTaBUTENICH YENTOBEYECKUX pac K YCIOBHSAM CYIIECTBOBaHMSA. EAMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Moptpetsl: @. Penu, JI. ITactep, A. . Onapun, C. Mumiep, I'. FOpwu, Y. JapBus.

Tabauiet u cxembl: «Bo3HukHOBeHHEe COTHEUHON cuCTeMbl», «Pa3BUTHE OPraHUYECKOTO MHUPA,
«PactutenpHas kieTka», «KuBoTtHas kineTka», «[Ipokapumormueckas kieTka», «CoBpeMeHHas CHCTEMa
OpraHUYECcKOro Mupay», «CpaBHEHHWE AHATOMHYECKHX YepT CTPOSHHUS YeOBEeKa U UYeIOBEKOOOpa3HBIX
00e3psiH», «OCHOBHBIE MeECTa TMAaJCOHTOJOTUUYECKHX HAXOJOK IPEAKOB COBPEMEHHOTO YEJIOBEKaY,
«/peBHeiiue moan», «Jpesaue moan», «llepBsie coBpeMeHHBbIE JII0an», «HenoBeueckue pacb».

ObopynoBanue: mysiku «I[Iponcxoxaenne demoBekay (OIOCTHI aBCTPATIONNUTEKA, TUTEKAHTPOTIA,
HeaH/epTaliblla, KPOMAaHbOHIIA), CJICTIKH UM U300paKEHUSI KaMEHHBIX OPYIHil MepBOOBITHOIO YelIOBEKa
(kaMHU-YOMITIEpHI, pyOmIIa, ckpedia), reoXpoHoJoTuUecKasi Tabiauia, KouieKiusa «DopMbl COXpaHHOCTH
MCKOIIA€MBbIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHble U pPaKTHYeCKUEe PadoThI:




[Ipaktnueckas pabota Ne 1. «l3ydyeHwe HCKONAaeMbIX OCTAaTKOB pPACTEHUW M JKUBOTHBIX B
KOJUICKIUSX ).

DOKCKypcusi «DBONIONUS OPraHUYecKoro Mupa Ha 3emse» (B €CTECTBEHHO-HAYYHBIM WIH
KpaeBeIUECKU My3eil).

Tema 3. Opranusmbl 4 OKpY Kal0LIas cpejaa.

OKoJorus Kak Hayka. 3ajaud M pasfesibl dKOJIOIMH. METOoJbl IKOJIOIMUYECKUX HCCIEI0BAaHUM.
DKOJOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YeJIOBEKA.

Cpenbl 0OuTaHus OPraHu3MOB: BO/IHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonoruveckne  ¢akropel. Kiaccupukamust 3KoIOTHYECKUX  (aKTOpOB:  aOMOTHUYECKHE,
OHOTHYEeCKUE U aHTpOIOreHHbIe. JlelicTBre IKOJIOTHYECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGunornyeckue (akTopel: CBET, TemrmepaTypa, BIaXHOCTh. Poronepuoausm. [IpucmocobneHus
OpPraHU3MOB K JICUCTBUIO a0NoTHYecKuX (pakTopoB. buonoruueckue puTmsl.

buotnueckue ¢axtopsl. Buasl OMOTHYECKHMX B3aWMOJEHCTBHIA: KOHKYPEHIUS, XWUIIHUYECTBO,
cum6buo3 u ero dopmel. I[lapasuTusm, koomepanus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPaHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEHUTpamu3M. 3HauYeHHE OWOTHYECKUX B3aWMOJCHCTBHMA IS
CYIIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJOTMYECKHE XapaKTePUCTUKU Nonyasuuu. OCHOBHBIE NTOKA3aTENH MOIMYJISILIMUA: YUCIEHHOCTb,
IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. J[MHaMUKa YMCICHHOCTH MOMYJSIUU U e€
perymsiuus.

JdeMoHcTpanum:

Hoptpertst: A. 'ymbonsar, K. @. Pynse, O. ['ekkens.

Tabnouiel 1 cxemsbl: kapta «[Ipupogusie 30HbI 3emuuy», «Cpeabpl 0OUTaHUS OPraHU3MOBY,
«Dotomnepuoguszmy, «llomynsanuny», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH IMONYJISIuu HHDy30pHuu-
Tydenbkuy, «[lumessie nenm.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHass pabora Ne 3. «Mopdonoruueckue OcCoOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
oOUTAHUSY.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEycay.

[TpakTuueckas padota Ne 2. «[Toacu€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUOB PACTCHUI.

Tema 4. Coo0mecTBa M IKOJTOTHYECCKHE CHCTEMBI.

CoobmiectBo opranu3MoB — OuorieHo3. CTpyKTyphl OHMOIIEHO3a: BUOBasi, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuiesas). Bunpl-nomuHanTel. CBs3M B OHOLIEHO3E.

Okojoruyeckue cucreMbl (9kocuctemsl). Ilondarne 00 skocuctemMe U OHOreolEeHO3e.
@DyHKIMOHATbHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: IMPOJYLEHTHI, KOHCYMEHTHI, peayleHTbl. KpyroBopoT
BEIIECTB U TIOTOK YHEPTrHuH B dKocucTeMe. Tpoduyeckre (MUIIeBbie) ypOBHU 3KOCUCTEMBI. [IHieBbie ienu
u cet. OCHOBHBIE MOKa3aTeIM HKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJIOIMYECKHE IHpPaMHJIbL:
IPOJYKINH, YACICHHOCTH, OroMacchl. CBOHCTBA HKOCHCTEM: YCTOMYUBOCTh, CAMOPETYJIISIUS, Pa3BUTHE.
Cykueccusi.

[IpupomHble  SKOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. OKOCHCTEMa XBOWHOTO  WJIH
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpOTIOTEHHBIE  YKOCHCTEMBI. ATPOIKOCHCTEMBL.  YpOOIKOCHUCTeMBI.  buosjormueckoe w
XO03sICTBEHHOE 3HaUEHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢akTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHEe OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mochepe. I'panunbl, coctaB u cTtpykrypa omochepsl. Kuoe
BemecTBO U ero (yHkiuu. OcobGeHHOCTH Ouocdepbl Kak Ino0aabHON sKocucTeMbl. JIMHaMuueckoe
paBHOBecHe U oOpaTHasi CBsI3b B Orocgepe.

KpyroBopoTs! BemecTB 1 OMOre0XMMHUYECKUE IUKIIbI DJIEMEHTOB (yriepo/ia, a30Ta). 30HAIbHOCTD
o6uocdepsl. OCHOBHBIE OMOMBI CYIITH.



UenoseuectBo B Omocdepe 3emnn. AHTpomoreHHble W3MeHEHHs1 B Ouocdepe. [nmodanpHBIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocyecTBoBaHue npupoabl M uenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpazus KaK OCHOBA
ycroitunBoctd Omocepsl. OCHOBa palOHAIBHOTO YIPaBICHHUS MPUPOJHBIMH pecypcaMH U HX
ucnosb3oBaHue. JloCTHKeHHs OMOIOTUU M OXpaHa IPUPOIbI.

JdemMoHcTpanum:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuier u cxemsl: «lIumeBbie nenu», «buoneHo3: coctaB u cTpykTypa», «llpupoaHbie
coobuiectBay, «llenu nmuTtanusay», «konoruyeckas nupamuaa», «buocdepa u yenosek», «IKocucrema
IIMPOKOJIMCTBEHHOIO Jieca», «JKOocucTeMa XBOWHOro Jieca», «buoneHo3 BogoéMmay, «ArpoueHo3»,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3AEHCTBHS HA IIPUPOLY», «BakHEHIIne NCTOYHUKY 3arpsA3HEHUS BO3AyXa
U TPYHTOBBIX BOoa», «llouBa — BakHeimas cocraBisoomas ouocdeps», «DaKToOphl Aerpajaluy IOYBY,
«[TapaukoBblii 3¢dexr», «DakTopbl paarOaKTHBHOTO 3arpsizHeHHst Ouochepsr», «OOmas CTpyKTypa
ouocdepnl», «Pacnpoctpanenne xu3HU B Ouochepe», «O30HOBBIN 3kpaH Ouochepr», «Kpyroropot
yraepojaa B 6uocheper, «KpyroBopot azora B mpupoae».

OO6opynoBanue: Mmojenp-anmiankanyus «Tunuunele  OMOLEHO3bI», Trepbapuil «PacTuTenbHble
cool1ecTBa», Koiekuuu «buorenos», «Bpeautenu BaxHEHIINX CEIbCKOXO3SIMCTBEHHBIX KYIbTYPY,
repbapuM U KOJUICKIUHM PACTEeHUH M >KMBOTHBIX, IIPUHAJICKALIME K Pa3HbIM 3KOJIOTMYECKUM TpyIam
onHoro Buja, Kpacnas xuura Poccuiickoii denepanuu, n3o0pakeHus OXpaHsAEMbIX BHJIOB PAaCTEHUN U
KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOTPAMMEI 110 BUOJIOTUN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUMA

Cornacao ®I'OC COO, ycraHaBIMBaKOTCS TPEOOBAHUS K Pe3yJIbTaTaM OCBOEHHS 00Y4atoMMHCS
POTPaMM CPEIHETO O0IIEro 00pa30BaHMs: IUYHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpyKType JIMYHOCTHBIX PE3YIBTATOB OCBOEHHUS IpeaMeTa «broIorus» BBIACIEHBI CIEIYOIINE
COCTaBJISIIOLIME: OCO3HAHNE O0YYaIOIIMMHUCA POCCUMCKONW Tpa’kKJaHCKOM MIEHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTUA M CAaMOOTIPE/IENIEHNI0, HATMYME MOTUBAIIMU K O0Y4EHUI0 OUOJIOTHH,
1eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUW JTUYHOCTH HA OCHOBE KJIFOUEBBIX IEHHOCTEH W
UCTOPUYECKHUX TPAAMIIMNA Pa3BUTHS OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh O0YYarOIINXCS
PYKOBOJACTBOBATLCA B cBOEH ACATCIBHOCTH IECHHOCTHO-CMBICJIIOBBIMU YCTAHOBKaMU, IIPUCYIIUMH CUCTEME
OMOJOTUYECKOr0 00pa30BaHUs, HATHYHUE SKOJIOTHIYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IENU U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «bruonorusy TOCTUraloTcs B €IMHCTBE y4eOHOH U
BOCIIUTATEIILHOMN ACATCIBHOCTH B COOTBECTCTBHUU C TPAAUIIMOHHBIMU pOCCI/II\/'ICKI/IMI/I CONOKYJIbTYPHBIMH,
UCTOPUYECKHUMH M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMHU, MPHHITHIMH B OOIECTBE MpaBUIaMU H
HOpPMaMH TIOBEACHHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U CAMOPA3BUTHS,
Pa3BUTHS BHYTPEHHEN MTO3ULMU JUYHOCTH, IATPUOTU3MA, YBAXKEHUS K 3aKOHY U ITPABOIIOPSIKY, YETOBEKY
TpyJa U cTaplieMy IOKOJICHUIO, B3AUMHOTO YBaXXEHHsI, 0EpEKHOI0 OTHOIIEHUS K KYJIbTYPHOMY HacCJEeINIO
Y TpaJuLHsIM MHOTOHALMOHAIILHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKaroLen cpele.

JImaHOCTHEIE PE3YIbTATBl OCBOCHUA yqe6Hor0 npeamera «buomorus» JAOJDKHBI  OTpaXaTb
TOTOBHOCTh U CITIOCOOHOCTH 00YUAIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHPOBAHHON BHYTPEHHEH MO3UITHEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpPHUEHTALlUH, TO3WTUBHBIX  BHYTPEHHHX  YOEKICHUI,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, paCIIMPEHUE )KU3HEHHOTO OIBITa
" OIIbITAa ACATCIBbHOCTH B IIPOLECCCC pCain3aliliii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIUTATEIILHOMN JCATCIIBHOCTH,
B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOTr0 BOCIIUTAHUS:



C(OPMHUPOBAHHOCTh TI'PAXKJIAHCKOW MO3UIUHN OOYYalOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIeHa POCCUIICKOTO 00IIecTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOU TBOPYECKOH AESATEILHOCTH P CO3aHUH y4EOHBIX TPOEKTOB, PEIICHUH
y4EOHBIX U N103HABATEIbHbBIX 33Jay, BHIIOJHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAETATh COOCTBEHHYIO MO3MIMIO 10 OTHOIICHUIO K SBJICHHSIM COBPEMEHHOU
KHU3HU U OOBSICHATS €€;

YMEHHUE YUYUTHIBaTh B CBOUX JCHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBHUS
JrO/IEe C pa3HbIMU YOEXKACHUSAMU, KYJIbTYPHBIMHU LIEGHHOCTSIMU U COLIUANIBHBIM IIOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJIHEHHS YU€OHbIX, IT03HABATEIbHBIX
U HCCIICZOBATENILCKUX 3ajad, YBKUTEIBHOTO OTHOLICHHWS K MHEHHUIO ONIIOHEHTOB MpPHU OOCYXICHHH
CIIOPHBIX BONPOCOB OMOJIOTMUYECKOTO COACPKAHUS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS

c(OPMHUPOBAHHOCTH POCCUMCKON TPaXKIaHCKOM UJIEHTUYHOCTH, TATPUOTH3MA, YBAKECHUS K CBOEMY
HapoAdy, YyBCTBA OTBETCTBEHHOCTHU mepea PoauHoM, ropaocTu 3a CBOM Kpai, cBOK PoauHy, CBOU S3bIK U
KYJIbTYpY, IPOILIOE U HACTOSIIEE MHOIOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHHE K MNPUPOJHOMY HACIEIUIO M MNaMATHUKAM MPHUPOJbI, TOCTHKECHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCHHCKUX YYEHBIX B CTAHOBJIICHHE H Pa3BUTHEC OHOJIOTHH,
MOHMMAaHUS 3HAYEHUs OUOJIOTMM B MO3HAHUM 3aKOHOB IMPHUPOJBI, B KU3HU YEIOBEKAa M COBPEMEHHOIO
o0111eCcTBa;

ujeiHas yoexx1EHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3anute OTeuecTBa, OTBETCTBEHHOCTD 3a €ro
cynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOT0 Hapoaa;

c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIIeHUs, OPHUEHTHUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWeE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSIM, CO3/IaHUIO CEMbH Ha OCHOBE OCO3HAaHHOIO
MPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULIUIMU HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETMYECKOE OTHOIIEHWE K MHpY, BKJIIOYash OJCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHUMAaHHE SMOIMOHAIBHOTO BO3ICHCTBUS KHUBOM MTPUPOJILI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJAaX HMCKYCCTBA, CTPEMIJICHHE IMPOSBIIATH KayeCcTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pusnyeckoro BocnUTaHUsl, (POPMHUPOBAHHUS KYJIbTYPbI 30POBbSI W IMOIHOHAJIHLHOIO
Os1aromosyqusi:

MOHMMAaHHWE W peau3aius 370pOBOr0 W 0Oe30macHOro ooOpasza >KM3HU (370pOBOE MHTAHUE,
COOIOZICHHE TUTUEHNYECKHX TPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM 3aHATUN U OT/IbIXA, PEryIsipHast
¢du3ndecKass akTHBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY
bU3NYECKOMY U TICHXUYECKOMY 37I0POBBIO;

MOHWMAaHNE IEHHOCTH TPaBWUJ WHAWBUIYATBHOTO U KOJJICKTHBHOTO O€30IMacCHOTO TOBENCHUS B
CUTYaIIUSX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUE MOCJEJACTBUIN U HEMPHUATHUS BPEIHBIX TPUBBIUCK (YIIOTPEOIICHHS aJTKOTOJIsl, HAPKOTUKOB,
KYpEHHUs);



6) TPy10BOT0 BOCTIMTAHMS:

TOTOBHOCTH K TPyAYy, OCO3HAHWC LICHHOCTU MAaCTCPCTBA, prIIOHIOGI/IC;

TOTOBHOCTh K AKTHBHOM JIEATEILHOCTH TEXHOJOTHYECKONH M COIMAIBHOW HAIPaBICHHOCTH,
CHOCO6HOCTB WHUIUUPOBATDH, INIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJIHATL TAKYH0 JCATCIIBHOCTD,

UHTEpEC K pa3iuyHbiM chepaM TPOPEeCcCHOHAIBHON JeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyaymIei mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTH M CIIOCOOHOCTD K 0OPa30BaHHUIO U CAMOOOPa30BaHMIO HA MIPOTSHKEHUM BCEH JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

9KOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOIE KaK UCTOYHHUKY KU3HU HA 3eMJie, OCHOBE
€€ CylIeCTBOBaHUS;

MOBBILICHUE YPOBHS SKOJIOTHYECKON KYJIbTYpBL: MPHUOOPETEHUE OMNbITA IJIAHUPOBAHUS TTOCTYIIKOB
Y OLEHKHU MX BO3MOKHBIX IMOCIEACTBUI JJIsI OKPYKAKOLIEH CPEbI;

0CO3HaHUE T100aTbHOr0 XapaKkTepa dKOJOTHYECKUX MPOoOJIeM U MyTeil UX pelIeHUs;

CIIOCOOHOCTH HMCIOJIb30BaTh MPUOOpETaeMble NPU M3yYEeHUW OWOJIOTUU 3HAHUS W yYMEHUS TMPHU
pelieHny MpodsieM, CBSA3aHHBIX C PAlUMOHAIBHBIM IPUPOIOIOIB30BaHUEM (COONIOICHHE TPaBUII
MOBEJICHUSI B NPUPOJIE, HANPABJICHHBIX HA COXPAHCHHE PABHOBECUS B AKOCHCTEMAax, OXPaHy BHUJIOB,
JKOCHUCTEM, Onocdepsl);

AKTUBHOE HENPUITUE JCHUCTBHUM, MPUHOCIUIMX BPEI OKPYXKAKOIIEH NPUPOJHOM Cpene, YMEHHE
MPOTHO3UPOBATh HEONArOMPHUATHBIE HKOJIOTMYECKHE IOCIEACTBUS MPEeANPUHUMAEMbIX JCUCTBUNA U
MpEaOTBpaALIATh HX;

HaJIM4YMe Pa3BUTOr0 SKOJOTUYECKOIO MBIIIJIEHUS, IKOJIOTMYECKON KYJIbTYpbl, ONIbITA AEATEIBHOCTH
DKOJIOTMYECKOW  HANpPaBJICHHOCTH, YMEHHMS  PYKOBOJACTBOBAaTbCS MMH B  IIO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJIIBHOM IPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MPAKTHUYECKOW AESITEIbHOCTU
AKOJIOTMYECKOW HAIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU
U OOILECTBEHHOH MPAaKTHKH, OCHOBAHHOI'O Ha JUAJIOre KYyJbTYp, CIOCOOCTBYIOILEIO OCO3HAHHUIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHNUE S3bIKOBOM M UNTATEJIBbCKOW KyJbTYpPbI KaK CPEICTBA B3AUMOACUCTBUS MEKIY
JIOJbMU U NTO3HAHUS MUPA;

MOHMMaHUe cHernupukd OHOJOTMM Kak HayKH, OCO3HaHHMA €€ poiu B (QOPMHUPOBAHUU
palMOHATIBHOI0 HAYYHOT'O MBIIIJICHHSI, CO3/ITaHUH LIEJIOCTHOTO MPEJCTaBICHHs 00 OKpYXKAIOIEeM MUPE Kak
0 €IUHCTBE NPUPObI, YEJIOBEKa U OOIIECTBA, B IMO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHUU
po0JeM CoXpaHeHHs! TPUPOTHOIO PABHOBECHUS;

yOEeKAEHHOCTh B 3HAUUMOCTH OMOJIOTHU JJII COBPEMEHHON LUBUIM3ALMKN: 00€CreYeHNsT HOBOTO
YPOBHSI Pa3BUTHUS MEIULIUHBI, CO3aHUE NTEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh PecypcHbIe
po0JIeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA MyTeH BbIXOAA M3 INI0OAJBHBIX HKOJIOTMYECKUX MPOOIeM U
o0ecrieyeHHs NepexoAa K YCTOWYMBOMY pPAa3BUTHIO, PALMOHAIBHOMY HMCIIOJIB30BAaHUIO TPHPOTHBIX
pecypcoB U (hOpPMHUPOBAHUIO HOBBIX CTAaHIAAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B MOTYYEHUN OMOJIOTMYECKUX 3HAaHUH B IIEIIAX MOBBIICHUS 001IEeH KyIbTYpHI,
€CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH ()YHKUIHMOHAJIbHOM TI'PaMOTHOCTH
oOyyaromuxcsi, GOpMUPYEMOI TPH N3YUYEHUH OUOJIOTHH;

MMOHMMAaHHE CYIIHOCTH METO/I0B MTO3HAHUS, UCTIOJIb3yEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJy4YaeMble 3HAHUS JJIS aHadu3a M OOBACHEHMs SBICHHHA OKPY)KAIOLIEro MHpa H
IPOUCXOAIMINX B HEM M3MEHEHUI, yMeHHue JenaTh 00OCHOBaHHBIE 3aKIIOUYEHHS Ha OCHOBE HAyYHBIX
(aKTOB M MMEIOLIUXCS TAaHHBIX C IIEbI0 MOTYUYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIOJIb30BATh OMOJIOTUYECKUE 3HAHUA JJIsl PELICHHs MpoOJeM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAaHHE IIEHHOCTH HAy4YyHOW JAESTeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATh HPOEKTHYIO U
HCCIIEIOBATEILCKYIO AESITEILHOCTh HHAUBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOPA30BAHUIO, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUH 110 6HOJIOFI/II/I B COOTBETCTBUU C ) KU3HCHHBIMU HOTpGGHOCTHMI/I.

METAIIPEJMETHBIE PE3YJIbTATBI

MetanpeamMeTHble pe3yabTaTbl OCBOEHUS yUeOHOTOo npeaMeTa «bruosiorush BKIIOYAIOT: 3HAUUMBbIE
Uit (OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCS  MEKIUCIHUIUIMHAPHBIE  (MEXIIPEIMETHBIC)
oOIIeHayYHbIC TOHATHS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHOH KapTUHBI MUpa M CIEHU(PHUKY METOJO0B
MO3HAHMS, MCIIOJIIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILEeCTBO, SHEPrus, SBJIEHHUE, MPOIIECC, CUCTEMA,
HAYYHbIH (DaKT, TPUHIMI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIeAO0BaHHE, HaOIroaeHue,
U3MEpEeHHe, OSKCIepUMEHT U JAPYruxX), YHHUBEpcalbHbIe YyueOHbIe JeicTBUS (TO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIE, PETYJISITUBHBIE), oOecneunBatomiie GopMupoBanue HyHKIMOHATLHONW TPAMOTHOCTH
U COLIMAJIHHOW KOMIIETEHIIMH OO0y4arouuxcs, CIOCOOHOCTh 0O0ydaroluXcsl HCIOJIb30BaTh OCBOCHHbBIE
MEKIUCIUIUTMHAPHBIE, MHPOBO33PCHUYCCKUE 3HAHMS M YHHMBEpCAJbHbIE y4yeOHbIE [EHCTBHA B
MIO3HABATEJIbHON U COLIMAJIBHOW MTPAKTHUKE.

MeTtanpeameTHble pe3yiabTaTbl OCBOEHUS IPOrpaMMBbl CPEAHET0 00IEro oOpa3oBaHUS JOKHBI
OTpaXKaTh:

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJOrHYeCKHUe TeHCTBUS:

CaMOCTOSITEIILHO (POPMYITHPOBATH M aKTYaIIM3UPOBATH MPOOJIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHHWM 3HAHWW TPHEMBI JIOTMYECKOTO MBIIUICHUS (aHamu3a, CHHTE3a,
CpaBHEHUs, KiIacCH(pUKAIMK, 0000IIECHNS ), PAaCKPhIBATh CMBICT OMOJOTHMYECKUX TMOHATHH (BBIICIATH MX
XapaKTepHBIC IPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTHMH ITOHSATHSIMH ),

OTIPENENIATh LENN JCSITeIBHOCTH, 3aJaBasi MapamMeTpbl U KPUTCPUH HX JOCTHIKCHHS, COOTHOCHTD
PE3YIIBTATHI ISATEIIBHOCTH C ITOCTABIICHHBIMHE LIETISIMHU;

WCII0JIH30BATh OMOJIOTUYECKUE TIOHATHS I O0OBSICHEHUS! (PaKTOB U SIBJICHUI YKHUBOW IPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyXICHUs (MHIYKTUBHBIC, JCTyKTHUBHBIC, 10 AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH M TIPOTHBOPEUMS] B pPACCMAaTPUBAEMbBIX SBICHHSX, (OPMYIHPOBATh BBIBOJBI H
3aKJTFOYCHHS,

MPUMEHITh CXEMHO-MOJICbHBIE CpPEACTBA JUIsl TPEJICTaBICHHS CYIIECTBEHHBIX CBSI3ed U
OTHONICHHUN B U3y9aeMbIX OMOJIOTHYECKIX 00BEKTaX, a TAKXKE MPOTUBOPEUUH PAa3HOTO POJIa, BEISTBICHHBIX
B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabareiBaTh IUIAH PEIICHUS MPOOJIEMBbI ¢ YU4ETOM aHAIM3a WMCIOIIUXCS MaTepHUATbHBIX U
HEeMaTepUaIbHBIX PECYpPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEIHLHOCTh, OIEHUBATH COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIICHUBATH
PHUCKH TIOCTIEACTBUI e TENbHOCTH;

KOOPJIUHUPOBATh W  BBHINOJHATH pPabOTy B  YCIOBUSX  pPEaTbHOrO, BHPTYaJbHOTO |
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBaTh KPEATUBHOE MBITIICHUE TTPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 6a30BbIe HCCIE0BATEIbLCKHE IeHCTBHUS:

BJIaJCTh HaBbIKaMH y‘{CGHO-HCCHCHOBaTCHLCKOﬁ n HpOGKTHOfI ACATCIIBHOCTH, HaBbIKaMH
pPaspCuICHuA np06neM, CITOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIbBHOMY IMOUCKY METOJ0B PCUHICHUA
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS;

HCIIOJIB30BAaTh  Pa3IMYHbIC BHJbI ACATCIIBHOCTH 110 IOJYYEHUIO HOBOI'O 3HaHUA, €TI0
HUHTCpIIpCTAllNH, Hp606p8.30BaHI/IIO U MMPUMCHCHUIO B qu6HLIX CUTyalusx, B TOM YHUCJIC IPU CO3OaHUN
y‘IG6HBIX " COLMAJIbHBIX ITPOCKTOB,

(bOpMI/IpOBaTB Hay‘-IHBII\/'I THUII MBbBIIIJICHUA, BJIAaACTh HaquOﬁ TepMHHOHOFHCﬁ, KIIFOYCBbBIMU
IIOHATHUAMU U METOJaMH,



CTaBUTH U (HOPMYINPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHOMN JAEATEIbHOCTH U )KU3HEHHBIX
CUTYaIUsX;

BBISIBJISITH NIPUYUHHO-CIICACTBEHHBIE CBA3M U aKTyaJU3WpOBATh 3aJady, BBIABUIATh TUIIOTE3y €&
pelieHusi, HaXOAUTh APryMEHTHI IJIsl JIOKAa3aTeIbCTBA CBOMX YTBEPXKICHUMU, 3a7aBaTh MapameTpbl U
KPUTEPUU PELICHHUS;

AHAIM3UPOBAThH IMOJIYYCHHBIC B XOJE PEILICHUS 3a/auyd Pe3yJbTaThbl, KPUTUUYECKH OLIEHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JlaBaTh OLEHKY HOBBIM CHUTYAIIUsM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh IEJICHANIPABICHHbIII TIOMCK TepeHoca CpPeACTB M CHocoOOB JeiCTBUS B
npodheccCuoHaNbHYIO Cpery;

yYMETh MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO U MPAKTUICCKYIO0 00JIACTH JKU3HEICATEIIHHOCTH;

YMETbh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJICH, MPEIAraTh OPUTHHAIBHBIC TIOIXO0/bI U PEIICHUS, CTABUTH MPOOIEMBI
3aJa4, JOIyCKaIOUI1e aJlbTepPHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:

OpPUEHTUPOBATHLCS B PA3UYHBIX MCTOYHHKAX MH(OpMammu (TeKcTe yaeOHOro mocoOwus, HaydHO-
HOIYJISIPHOM JTUTEpaType, OMOJIOTHYECKUX CIOBApsX U CIIPABOYHHKAX, KOMITBIOTEPHBIX 0a3ax TaHHBIX, B
WHTepHeTe), aHATU3UPOBATh MH(YOPMAIMIO PA3IUYHBIX BUAOB U (POpPM MpeAcTaBlieHUS, KPUTHUECKU
OILICHUBATh €€ JIOCTOBEPHOCTh ¥ HEITPOTHBOPECUYUBOCTH;

(hopMyIIMPOBATh 3aMPOCH] U IPUMEHSTH PA3JIMYHBIC METOBI IIPU TIOUCKE U OTOOPE OMOJIOTHICCKON
UHpOpMaIKU, HeOOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a/1ay;

MpUOOpeTaTh  ONBIT  WCIIOJIB30BAHHUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3JIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BBIOUPATH ONTHMAIBHYIO ()OPMY TIPEICTABIICHUS OMOJOTUYECKON MH(OpMAIIUN
(cxembl, TpaduKH, JUArpaMMBbI, TAOJIUIIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPEJICTBA MPHU PabOTE C OMOIOTrUIECKON MHPOpMAITUCH:
NPUMEHSITh XUMHYECKHE, (U3NUYECKUE U MaTeMaTUYeCKHe 3HaKU U CUMBOJIBI, (hOpMYyJibl, a0OpeBUaTypy,
HOMECHKJIATYPY, UCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CHMBOJIMYECKHIE CPEJICTBA HATIISAHOCTH;

BIIaJIETh HAaBBIKAMU PACIO3HABaHUS U 3alIUThl WH(GOpManuu, WHHOPMAIMOHHONW 0€30MacHOCTH
JTUYHOCTH.

OBJ1ajieHHEe YHUBEPCAILHLIMA KOMMYHHKATHBHLIMH € CTBHSIMM:

1) oomenne:

OCYHICCTBIIAT KOMMYHHKAIIUU BO BCCX C(l)epax JKU3HHU, aKTUBHO Y4YaCTBOBATbH B JUAJIOrC HJIHU
JIMCKYCCHHU TI0 CYIIECTBY OOCYKIaeMOi TeMbl (YyMEHHE 3a/1aBaTh BOMPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCUTCIIbHO BBIITOJIHCHUS HpenﬂaraeMOﬁ 3ala4i, YUUTBIBATb MHTCPECChI U COIIAaCOBAHHOCTDH HO3I/IIIHI>1
JPYTUX YYaCTHUKOB JIMAJIOTa WIIH TUCKYCCHH);

pacrosHaBaTh HeBepOalbHBIE CPEACTBA OOIIECHMS, MOHMMATh 3HAUEHUE COLMAIBHBIX 3HAKOB,
IPEINOCHUIOK BO3HMKHOBEHHS KOH(JIMKTHBIX CHTYalldif, YMETh CMsAr4arh KOH(DJIMKTBEI M BECTH
IIEPErOBOPBL;

BJIAJIETh Pa3IMYHBIMHM CIIOCOOAMHU OOIIEHHMS W B3aUMOJCHCTBHS, [TOHMMATh HAMEPEHUS IPYrUX
JIOJIeH, MPOSBIIATh YBaKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHON Gopme (popMyInupoBaTh
CBOM BO3PayKEHHSI;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOKO TOYKY 3PEHHUS C MCIOJIL30BAHUEM A3bIKOBBIX CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh U UCIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW U MHIMBUAYATbHONU paOOThI MPH pEeIICHUH
Ouonoruueckod  MmpoOieMbl, OOOCHOBBIBaTbH HEOOXOJUMOCTh MPUMEHEHUS TPYNIOBBIX  (opm
B3aMMO/ICHCTBUS NIPU PELICHNU YueOHOH 3a/1a4H;

BBIOMpATh TEMAaTUKY M METOJIbI COBMECTHBIX JEHCTBUI € y4y€TOM OOLIUMX HWHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,



IIPUHUMATH LIEJIM COBMECTHOM NEATEIBHOCTH, OPIraHU30BBIBATh M KOOPJUHUPOBATH JEHUCTBUA 110 €€
JOCTHKEHUIO: COCTABIISTD IJIaH ACHCTBUM, pacpeieisiTh PO ¢ yUETOM MHEHUH y4aCTHUKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJa M Ka)XJIOT0 Y4YacTHHUKAa KOMAaHIbl B OOIIMH pe3ynbTaT IO
pa3paboTaHHBIM KpUTEPUSIM;

IpealaraTb HOBBIE IIPOEKTHI, OLICHUBAaTh HJEU C IO3ULHUHA HOBHU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATEIMYECKOE IIOBEACHHUE B PA3JIMYHBIX CUTYALMSX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

OBJ1a/ieHHe YHHBEPCAIbHBIMH PEryJIATHBHBIMU JeiiCTBUSIMH:

1) camoopraHu3anus:

HUCIIOJIB30BAaTh 6I/IOJIOI‘I/ILICCKI/IG 3HAHUA OJIA BBIABJICHUSA HpO6JIeM " UX PCIICHHA B KU3HCHHBIX U
y4eOHBIX CUTYaIHsX;

BBIGI/IpaTB Ha OCHOBC 6I/IOJIOI‘I/I‘-IGCKI/IX 3HAHUU HCJICBBIC W CMBICIIOBBIC YCTAHOBKHM B CBOHX
JEHCTBUSIX U OCTYIKAX [0 OTHOLICHHIO K )KUBOI IIPHPO/IE, CBOEMY 3/I0POBBIO M 370POBBIO OKPYKAIOIIHX;

CaMOCTOATCIIbHO OCYHICCTBIIATE NO3HABATCIIbHYIO JICATCIbHOCTD, BBIABIIATD HpO6JIeMBI, CTaBUTh U
(GopMyupoBaTh COOCTBEHHBIC 33/1a4U B 00pa30BaTEIIbHOM ACATEIBHOCTH M )KU3HCHHBIX CUTYAIHSX;

CaMOCTOSITEIIPHO COCTAaBJIATh IUIAH PEIICHUs TMPOOJeMbl € YYETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHNUH;

AaBaTb OLCHKY HOBBIM CUTYAlLlUsIM;

PACIIUPSATh pAMKH Y4eOHOTO MPeAMeTa Ha OCHOBE JINUHBIX MTPEANIOYTCHHUH;

JieTIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;

OLICHUBATH NTPUOOPETEHHBIN OIIBIT;

CTIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBIICHUIO IIMPOKOH SPYAUIIMHU B Pa3HBIX 00JacTAX 3HAHUH,
IIOCTOSIHHO IOBBIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIGHKY HOBBIM CHUTYyal[HsM, BHOCHTb KOPPEKTHUBBI B [EATEIBHOCTb, OLCHUBATH
COOTBETCTBHUE PE3YJILTATOB LICIISIM;

BJIJICTh HAaBBIKAMU I103HABATENIBHOW peIekCcHH KaK OCO3HAHUS COBEPILIAEGMBIX ACHCTBHH U
MBICITUTENIbHBIX MPOIIECCOB, X PE3YJIbTATOB U OCHOBAHUM, UCTIOIB30BAaTh IPUEMBI pe(IIEKCUHN JIJIS1 OLIEHKU
CHTYAIINH, BBIOOpA BEPHOT'O PEIICHHS;

YMETb OLICHUBATDb PUCKHU U CBOCBPEMCHHO INPUHUMATDL PCHICHUS 11O UX CHUKCHUTO,

HNPUHAMATh MOTHBBI U apI'YMEHTHI APYTUX TIPH aHAIU3€ PE3YIbTATOB JCSTSIbHOCTH;

3) npuHsiTHE Ce0sT U APYTUX:

NPUHUAMATH ce0s1, TOHMMasl CBOM HEOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPH AHAIIN3€E PE3yJIbTaTOB ACSITEIbHOCTH;

NpPU3HABATh CBOE MPABO U MPABO APYTUX Ha OIIUOKH;

pa3BHBATh CIIOCOOHOCTh TOHUMATh MUP C MO3MIIUH JPYrOro YeIOBeKa.

NHNPEAMETHBIE PE3YJIBTATBI

[Ipenmernsie pesynbTaThl ocBoeHus mnporpammbel COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «brosorus» HaydHble 3HaHUS, YMEHHUS U CIIOCOOBI
JEHCTBUAN o OCBOCHHIO, MHTEpIIpeTauu
U IpeoOpa30BaHUIO 3HAHUI, BUJIbI I€ATEIILHOCTH TI0 MOJYYEHHIO HOBOTO 3HAHHS M PUMEHEHHUIO 3HAaHUI
B Pa3JIMYHbBIX YUYEOHBIX CUTYAIUAX, @ TAK)KE B PEAJIbHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C OMOIOTHEH.
B nmporpamme npeMeTHbIe pe3ysbTaThl MPEACTaBICHBI 10 roJaM 00yUeHHs.

IIpenmerHble pe3ynabTaThl OCBOEHHUs ydeOHoro mnpenmera «buosnorus» ¢ 10 Knacce NONKHbBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOT'O 3HAHUSI €CTECTBEHHBIX
HayK, B (DOpPMUPOBAHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUpPA U HAYYHOTO MUPOBO33pEHUS,



0 BKJAQJE€ POCCHHCKHX M 3apyOC)KHBIX YUYEHBIX-OHMOJIOTOB B pPa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBLHON
IPaMOTHOCTH YeJIOBEKa JIJIsl pELICHHS )KU3HCHHBIX 33]1a4;

YMEHHE pacKpbIBaTh COJEp)KaHUE OMOJIOTMYECKMX TEPMHUHOB U TMOHSATHM: XHU3Hb, KIETKa,
opranm3M, MeTabonm3M (OOMEH BEHIECTB W MPEBpALICHHE JHEPTHH), TOMEOCTa3 (CamMOperyJIsius),
YpOBHEBAasi OpraHU3allvs *XUBBIX CHUCTEM, CAMOBOCHPOHU3BEJEHUE (PErmpOAYKIMs), HACIEICTBEHHOCTb,
U3MEHYMBOCTb, POCT U pa3BUTHE;

yYMEHHE U3JlaraTb OMOJIOTHYECKHe TeOpUH (KJIETOUHAsl, XpPOMOCOMHAsl, MyTallUOHHAsI, IEHTpaIbHas
JorMa MOJIEKYJsApHOH Ouonorun), 3akoHsl (I'. Mengensi, T. Moprana, H. WM. BaBunosa) u yuenus (o
HEHTPax MHOT000pa3us U MPOUCXOXKACHUS KyIbTypHBIX pacTenuii H. . BaBuiiosa), onpenensiTs rpaHUIbI
UX IPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHUE BJIAJETh METOJaMU HAYYHOTO MO3HAHUS B OMOJOTHH: HAOIIOIEHHE W OMUCAHUE KHUBBIX
CHUCTEM, MPOLIECCOB U ABJICHUH, OpraHU3aIHs U IPOBEJCHIE OUOIOrMUECKOT0 SKCIIEPUMEHTA, BHIBIDKEHUE
THIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXAY HCCIEIYyeMbIMH BEIMYMHAMH, OOBSCHEHHE MOJTYYEHHBIX
pe3yJIbTaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE JeJaTh BBIBOJbI Ha
OCHOBAHMU TIOJYYEHHBIX PE3yIbTATOB;

YMEHHE BBIICTATh CYIIECTBEHHbIE MPHU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH IIPOLECCOB: OOMEHa BEMIECTB H
MpEeBpaIeHHs] DHEPTHH B KJIETKe, (POTOCHHTE3a, MIACTUYECKOTO U SHEPTreTHUYECKOro 0OMEHa, XEMOCHHTE3a,
MHTO3a, MeH03a, OTUTIOIOTBOPEHHS, PA3MHOKEHUS1, HHMBHIyaJIbHOTO PAa3BUTHsI OpraHU3Ma (OHTOTEHE3);

YMEHHE MPUMEHSTH OTyYeHHbIC 3HAHUS TSI OObSICHEHHUS OMOJIOTUYECKUX MPOIIECCOB U SIBJICHHI,
JUTS TIPUHATHS TPAKTUYECKUX PEIICHWH B IMOBCETHEBHOW JKM3HU C IIENbI0 oOecredueHus: 0e30macHOCTH
CBOETO 3JI0pPOBbS M 3JI0POBbS OKPYKAIOIIUX IOJEH, COOMIOEHUS HOPM TPAaMOTHOTO TIOBEIACHUS B
OKPY>KaIoIle IPUPOIHON Cpelie, MIOHUMaHUE HEOOX0IMMOCTH UCTIOIb30BAHMS JOCTUKEHUI COBPEMEHHOM
OO0 ¥ OMOTEXHOJOTHH 711 pallMOHAILHOTO MPUPOIOIIOJIb30BAHNUS;

YMEHHE pemaTh 3JIEMEHTAapHbIC TeHEeTHYECKHE 3314l Ha MOHO- M JTUTHOPHUIHOE CKpEIIMBaHHE,
CIIETUIGHHOE HACJIEIOBAaHUE, COCTABISATH CXEMbl MOHOTHOPHAHOTO CKPEIIMBAHUSA [UIsl MpeAcKa3aHus
HaCJIIOBaHHS TPU3HAKOB y OPTaHNU3MOB;

YMEHHE BBITIONHATH J1a00OpaTOPHBIE U MpaKTHUeCKue paboThl, COONIOAATh MpaBuiia mpu padboTe ¢
y4eOHBIM U JTa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHME KPUTUYECKH OIICHHBaTh M HWHTEPIPETUPOBATh HHPOPMAIUIO  OHOJIOTHYECKOTO
COJIepKaHMsl, BKIIFOUYAIONIYIO TICEBJOHAYYHBIE 3HAHUS W3 PA3IMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
uH(pOpMaIlMK, HAYYHO-TIONYJISPHBIE MaTepHalbl), STUYECKHE ACIEKThl COBPEMEHHBIX HCCIEIOBaHHUI B
Ouosornu, MeAUIMHE, OMOTEXHOJIOTHH;

yMEHHE cOo3[aBaTh COOCTBEHHbIC MUChMEHHbBIE U YCTHBIE COOOIIEeHHs, 0000111as OMOI0rHYECKYIO
MHPOPMAIINIO U3 HECKOIBKMX MCTOYHUKOB, TPAMOTHO MCIOJIh30BATh MOHATHWHBIN amnmmapar OHOJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOEHUS yueOHoro mpeamera «buosnorus» ¢ 11 kaacce nOMKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOT'O MUPOBO33PEHUS,
0 BKJIQJIE POCCUUCKHX M 3apyOexHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHATHLHOU
TPAaMOTHOCTH YeJIOBEKa JIJIsi PEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpBIBATh COJEp)KaHUE OMOJOTUYECKMX TEPMHUHOB M TIOHATHN: BHJ, TOMYJISIIHS,
reHO(OH/I, HBOJIOIMSA, JABWXKYIIHE CHIBI ((PaKTOPBI) IBOJIIOIUHU, MPUCIIOCOOIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHYECKHE (DAKTOPBI, SKOCUCTEMA, MPOIYIICHTHI, KOHCYMEHTBI, PEAYIIEHTHI, LIEMH
MATaHUs, YKOJIOTHYECKast MUpaMuia, OMoreoreHos, onocdepa;

yYMEHHE U3Jarath Ouonornueckue teopuu (dBosrormonHas Teopus Y. JlapBuHa, CHHTETHYECKAS
TEOpHs ABOJIONNN), 3aKOHBI W 3aKOHOMEpHOCTH (3aponbimeBoro cxojactBa K. M. bapa, uepenoBanus
TJIaBHBIX HampasiieHuid u mytei sBomonnu A. H. CeBepuosa, yuenus o 6uocdepe B. W. Bepnanackoro),
OTIPEIETIATh TPAHUIIBI UX PUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIJIETh METOJIaMU HAYYHOTO MMO3HAHUs B OMOJIOTHU: HAONIOJICHUE U OMUCAHHUE YKUBBIX
CHCTEM, MTPOIIECCOB U SBJICHHH, OpraHU3aIinsl ¥ TPOBEICHIE OMOIOTUUECKOT0 YKCIIEPUMEHTA, BBIJIBUKEHNE



THITOTE3bI, BBIABICHHE 3aBHCUMOCTH MEXIy HCCIEIyeMBbIMH BEIHYMHAMH, OOBSICHEHHE TOITYYECHHBIX
pEe3yNbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX MOHITHIA, TEOPUH W 3aKOHOB, YMEHHE JENaTh BBHIBOJABI Ha
OCHOBAHHU TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHBIC MPHU3HAKK CTPOEHHUS OHMOJOTHYECKHX OOBEKTOB: BHJIOB,
HOMYJISIIAH, TPOJYIIEHTOB, KOHCYMEHTOB, DPEIYyLEHTOB, OHMOTEOIEHO30B M IKOCHUCTEM, OCOOCHHOCTH
IPOIIECCOB:  HACJIEJCTBEHHOM  W3MEHYMBOCTH,  €CTECTBEHHOTO  0TOOpa,  BHI000pa3oBaHus,
PUCIIOCOOJICHHOCTH OPTaHU3MOB, JICHCTBHS YKOJOTHUECKUX (PAKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB
U TIOTOKa PHEPTUU B JKOCHCTEMaX, AHTPOIOTEHHBIX HM3MEHEHUH B JKOCHCTEMaxX CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB M OMOTC€OXUMHUYECKUX IIUKIIOB B OHocdepe;

YMEHHUE TIPUMEHSITh MOJTy4YCHHBIC 3HAHUS [T OOBSICHEHUSI OMOJIOTHYECKUX TPOIIECCOB U SIBJICHUH,
JUIS TIPUHATHA TPAKTUYECKUX PEIICHUH B MOBCETHEBHOW JKM3HU C IIENbI0 oOecreueHus: 0e30macHOCTH
CBOETO 3JIOPOBBSI W 3JIOPOBBSI OKPY)KAIOIIMX JIFOJCH, COOJIOJCHUS HOPM T'PAaMOTHOTO TIOBEICHUS B
OKpY’KarolIen MPUpPOTHON Cpe/ie, MTOHMMaHNE HEOOX0IMMOCTH MCIIOJIb30BAaHMS IOCTHKEHUI COBPEMEHHOM
OHMOJIOTHY JIJIsl PAIIMOHAIILHOTO TIPUPO/IOTIONB30BAHUS;

YMEHHUE pelaTh 3JIeMEeHTapHbIe OMOJIIOTHYECKHE 3a/1a41, COCTABIIATh CXEMbI IIEPEHOCA BELIECTB U
SHEPIruU B IKOCUCTeMax (IeTH MUTaHUs ),

YMEHHE BBIIOJIHATH Ja00paTOpHbIE U MPaKTHUYECKHE paboThl, COONMOAATh MIpaBUila MpU padoTe C
y4eOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPHUTUYECKH OIICHWBATh M HMHTEPIPETUPOBATh HH(OpPMAIMIO OHOIOTHIECKOTO
COJICpKaHUsI, BKJIFOYAIOIIYIO TICEBJOHAYYHbIC 3HAHUS W3 PA3IMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
UH(POpPMAaLINH, HAyYHO-TIOMYJISIPHBIE MaTePHAaJIbl), pACCMaTPUBATh III00ATBHBIE SKOJIOTUIECKHUE TPOOTEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO37[aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIC COOOIICHHUs, 0000mas OHOIOTHUECKYIO
UH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, 'PAMOTHO MCIOJIh30BATh MOHSATHIUHBIN amapar OHOJIOTrY.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Koau4decTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue
n/ a37eJI0B M TeM B K II (ungposeie)
; E OI; - cer OH;po.]Ibel pa:chnquKn 06pazoBaTebHbIe
porp 0 € padoThI € paooTsIl pecypebl
bubnunoreka LIOK
Buoinorus kax https://m.edso0.ru/7f41c29
1 2 0,5
HayKa. 2
bu6nmoreka [IOK
9 JKuBsbie cucteMsl U 1 https://m.edsoo.ru/7f41c29
WX OpraHu3aIus 2
T e— bubnunorexka LIOK
https://m.edsoo.ru/7f41c29
3 COCTaB U CTPOCHHE 8 1 5
KJIETKU =
bubmuoreka [{OK
4 KusuenesrenpHoc 5 https://m.edso0.ru/7f41c29
T KJIETKH. 2
PasmHOXeHUE U bubmuoreka [{OK
5 VHIUBHyaJIbHOS 5 1 https://m.edsoo.ru/7f41c29
pa3BUTHE 2
OpPTaHU3MOB.
Hacnencrsennoct bubmiorexa LIOK
a https://m.edsoo.ru/7f41c29
6 b U U3MEHYNBOCTH 8 1 15 2
OpTaHU3MOB. =
Se:;;(;fhf% bubmmoteka IIOK
7 P ' 3 https://m.edsoo.ru/7f41c29
OCHOBEI 2
OMOTEXHOJIOTHH. =
bubmmoteka IIOK
8 PesepBHoe Bpems 1 https://m.edsoo.ru/7f41c29
2
OBIIEE
KOJIMYECTBO
YACOB I10 34 1 4

ITPOTPAMME



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
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

TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbBIE

HaumenoBanue

Ne (undposbie)

n/m  PA3ACIOB U TeM Beero | [KonTponbnbie Ilpakruuieckue ofpazopatebubie
NporpamMmmel padoThI padoThI pecypesl

. ")BOJIOLHOHHAS 9 . bu6mmoreka [IOK
ononorus https://m.edsoo.ru/7f41cc74
Bo3uukHOBEHNE U Bu6muorexa [JOK

2 pasBuTHE XU3HU HA | 9 0,5
3eMie. https://m.edsoo.ru/7f41cc74

3 OpraHu3MBI I . . bu6mmoreka [IOK
OKpYykaromas cpeaa. https://m.edsoo.ru/7f41cc74
CooOuiecTBa n bubmuoreka [JOK

4 SKOJIOTHYECKUE 9
CHCTEMEL https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
5 PesepBHOE Bpems 2
https://m.edsoo.ru/7f41cc74

OBHIEE KOJIMYECTBO

YACOB I1O 34 2,5

ITPOI'PAMME



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

INOYPOYHOE IIJTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoibu

Bcero
ble padoThI

IIpakTHyec
KHe
padoThI

Ilnan

Jara

dakr

buonorus B cucteMe

HayK.
MeTtoap! TO3HAHUS
JKUBOU TIPUPO/IBI.
[IpakTuyeckas pabora Ne
1»Hcnonp3oBanue
Pa3IUYHBIX METOJIOB TIPHU
U3Y4YEeHUU
OMOJIOrIYECKHUX
00BEKTOBY

0.5

buonornueckue
CHCTEMBI, POLIECCHI U UX
U3y4YEHUE.

XUMHYECKHH COCTaB
KJeTkd. Bona u
MHUHEPAIbHBIE COJIU.

benku. CocraB u
CTpOocHHUE OCJIKOB.

DOepMEHTHI —
OuosIoruUecKne
KaTaJn3aTophl.
JlaGopaTtopHnast pabota
Nel «M3yuenune
KaTaJTUTUYECKOMN
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMHIIa3bl
WJIM KaTamasbl)»

0.5

Yraepoasl. JInnuael.

Hyxnennossie
KUCTIOThI. ATO.

HcTopus u metoasl
W3YYEHUS KIIETKU.
Kiterounas Teopus.

10

11

Knerka xak 1ieigoctHas
JKUBasl CUCTEMA.

Ctpoenue
YKapuOTHUYECKOMN
kieTku. JlabopaTopHas
pabota Ne2 «3yuenue
CTPOEHUS KJIETOK
pacTeHUM, )KUBOTHBIX,
rpuOoB U OaKTepuil MO/

0.5




12

MUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTIpenaparax U ux
OTUCAHUE»

OOMEeH BeLIECTB U
METa00JIN3M.

13

14

dortocunTes.
XeMOCHHTE3.

DHepreTU4ecKuit
0OMeH.

15

JKU3HEeHHBIN UK
KJIeTKU. [leneHue
KJIeTKH. MuTO3.
JlaboparopHas pabota
Ne 3 «HaOmronenune
MHTO3a B KJIETKaxX
KOHYMKA KOpEIIKa JIyKa
Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

16

17

buocunTes Oenka.
Peakiius MatpuaHOTO
CHUHTE3A.
Tpancnsauus —
OMocHHTE3 OeIKa.

18

19

Hexknerounsie ¢popmbl
JKU3HU — BUPYCBHL.
DopMBI pa3MHOKEHUS
OpraHU3MOB.

20

Meiio3.

21

22

O6pazoBanue u
pa3BUTHE TOJIOBBIX
KJIETOK.
Omnno10TBOpEHHE.
JlaGopaTtopHnast pabota
Ne 4 «3yuenune
CTPOEHHS TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax

NuauBunyansHOE
pa3BUTHE OPTraHU3MOB.

0.5

23

I'eneruka — Hayka O
HaCJICACTBCHHOCTH U
N3MCHYHUBOCTH.

24

3aKOHOMEPHOCTH
HaCJICTOBAHHSI
NPU3HAKOB.
MonorubpuaHoe
CKpeI1BaHHE.

25

Jurubpunxoe
CKpelIuBaHue. 3aKOH




HE3aBHCHMOTO
HaCJIEeI0BAHUS
MPU3HAKOB.

26

27

CreruieHHOE
HacJeJ0BaHHE
NPU3HAKOB.
JlaboparopHas paboTa
No 5 «M3yuenune
pe3yibTaToB
MOHOTHOPHUIHOTO U
JTUTUOPUIHOTO
CKPCUIMBAHUS Y
Ipo30(hUIBEl HA
TOTOBBIX
MUKpOIIpernapaTax»

I'eneruka nomna.
Hacnenosanne
MPU3HAKOB,
CHCIUICHHBIX C ITOJIOM.

0.5

28

N3MeHUnBOCTSE.
Henacnencrsennas
U3MEHYUBOCT.
JlaGopaTtopHnast pabota
Ne 6 «13yuenue
MOTU(DUKAITHOHHOM
M3MEHYHUBOCTH,
[IOCTPOEHUE
BApUALIMOHHOTO psija U
BapHUAIMOHHOMN
KpHUBOW»

0.5

29

30

31

32

Hacnencrsennasa
U3MEHUYHUBOCTD.
JlaGopaTtopHnast pabota
Neo 7 «Ananu3 myranuit
y 1po30¢uiIel HA
TOTOBBIX
MUKPOTIpErapaTax»

T'eHeTHnka yenoBexa.

PesepBHBIi ypOK.
O0o001IeHNE TT0 TEME
«HacnencrseHHOCTE U
W3MCHYHUBOCTD
OpPTaHU3MOBY

Cenekuus Kak HayKa 1
npotiecc.

0.5

33

Metoap! 1 OCTHKEHUS
CEJIEKI[MU PACTCHHI 1
JKUBOTHBIX.

34

buorexHomorus Kkax
O0Tpacib TPOU3BOJICTBA.




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34 1

INOYPOYHOE IINTAHUPOBAHUE
11 KJIACC

n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpobH

Bcero
ble paboThI

IIpakTHyec
KHe
padoThI

Ilnan

Jara

dakr

OBoJIIOLIUS U METO/IbI €€
U3YYEHHUS.

Hcropus pazsurus
npejcTaBieHuit 0o
HBOJIIOLHH.

Mukpo3BoIOIHS.

[Honmynsauums kak
AJIEeMEHTapHasl €IUHUIIA
BHJIA U DBOIIOLUH.
JlaGopaTtopHnast pabota
Nel «CpaBHeHue BU0B
110 MOP(OJIOTHIECKOMY
KPUTEPHUIOY

0.5

JBrKy1ue cuiibl
(3memeHTapHbIE
(bakTOpbI) SBOIOIHH.

EcrectBenHblIi 0TOOp U
ero GopMsl.

Pe3ynbTatel 3BOIIONMN:
IpUCIOCOOTIEHHOCTh
OpPTraHU3MOB U
BU000pa30BaHUeE.
JlaGopaTtopHnast pabota
Ne 2 «Onucanue
PUCTIOCOOJIEHHOCTH
OpraHusMa u ee
OTHOCHTEJIBHOTO
XapakTepay

0.5

HampaBnenus u nytu
MaKpO3BOJIIOLMH.

10

HeoGparumocts
IBOJIIOIHH.

Hcropust )xu3HM Ha

3emMiie 1 METOEI €€
A3YYCHUSL.




11

I'unote3nl
HpOI/ICXO)I(I[eHI/ISI JKHN3HHU
Ha 3eMIIe.

12

Pa3BuTne xu3Hu Ha
3emJie o 3paM U
neproaam.

13

OcHoOBHBIE 3TaIbI
HBOJIIOLIAU
pPacTUTEIBHOTO U
JKUBOTHOT'O MUpa.
[TpakTnyeckas pabora
Ne 1 «3yuenue
HCKOIIa€MBIX OCTaTKOB
pacTEeHUN U KUBOTHBIX B
KOJUIEKLIASAX»

0.5

14

15

CoBpemeHHasl cuctemMa
OpPTaHHYECKOTO MHPA.
DBOJTIONHS YEITOBEKA
(a"TpOMIOTEHE3).

16

17

JBroKyIue CHIIbI

(daxTopsr)
AHTPOIIOTEHE3A.

OCHOBHBIE CTaaNN
JBOJIFOLIMY YEIOBEKA.

18

Yenoseueckue pachl U
MIPUPOAHBIEC alaNTaAllUN
yeJIoBEKa.

19

PesepBHBIil ypOK.
O00011eHNE 110 TEME
«BoO3HUKHOBEHHE U
pa3BUTHE KU3HU Ha
3emie»

20

DKoJIorus Kak HayKa.

21

22

Cpensl oOuTanus u
9KOJIOTUYECKUE
(bakTopsbI.

AOuoTuyeckue
baxTopBbl.
JlaGopaTtopHnast pabota
Ne 3
«Mopdonoruyeckue
0COOEHHOCTH pacTeHui
U3 pa3HbIX MECT
oOUTaHUSDY.
JlaGopaTtopHnast pabota
No 4 «Bnusnue cBeta Ha
POCT U pa3BUTHE
YepeHKOB KOJIeyca

0.5

23

Buotnueckue hakTopsl.




24

25

26

DKOIOTHIECKHUE
XapaKTePUCTUKU

MO YJISIIAH.
[IpakTuyeckas pabora
Ne 2 «Iloncuer
TUIOTHOCTH TIOMYJISIIAN
Pa3HBIX BUOB
pacTeHun»

Coo0OmiecTBa
OpPTaHU3MOB —
OHOILIEHO3.

DKOJIOTUYECKHUE
CHUCTEMBI (SKOCHCTEMBI).

0.5

27

OCHOBHBIE ITOKa3aTeIN
DKOCUCTEMEL.
DKOIOTHYECKHE
nupamuipl. CBolicTBa
skocucteM. CyKieccusl.

28

29

30

[Tpuponnsie
HKOCUCTEMBI.
AHTpPONIOT€HHbIE
HKOCUCTEMBI.

buocdepa — rimodanpuas
9KOCUCTEMA 3EMIIN.

31

3aKOHOMEPHOCTH
CYIIIECTBOBAHHMS
ouocdepsl.

32

33

34

YeaoBeuecTBO B
o6uocdepe 3emiu.

CocymiecTBoBaHUE
MPUPOJIBI U
YeJI0BEYECTBA.
PesepBHBIil ypOK.
O00011eHNE TEMBI
«CoobmecTBa 1
HKOJIOTUYECKHE
CUCTEMBD»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

buonorus. O6mas ouonorus, 10 kmace/ Cupornazos B.U., Aradponosa W.b., 3axaposa E.T., O0mecTBo
C OrpaHMYeHHON OTBETCTBEHHOCThIO «J/[PODAy»; AkmuoHepHoe obOmectBo «M31aTenbCcTBO
«ITpocaernienue»
* buonorus. O6mas 6uonorus, 11 kmace/ Cusornazos B.U., Aradonosa M.b., 3axaposa E.T., O6mectBo
C OrpaHMYeHHOW OTBETCTBEHHOCThIO «J[PODAy; AkmmonepHoe o0miectBo  «l31aTenbCTBO
«IIpocsemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

U P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
but6mmoreka [IOK
POII
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