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IHHOACHUTEJIBHASA 3ATIMCKA

Jlarnast mporpamMma 1o OMoJIOTHA OCHOBHOTO 00111ero oopa3oBaHus pa3padboTaHa B
COOTBETCTBUH ¢ TpeOOBaHUSIMH 00HOBIEHHOTO DeneparbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNILHOTO cTaHaapTa cpenHero obmiero oopaszosanus (PI'OC COO) u ¢ yuérom
[IpumepHoOit 0cHOBHOM 00pa30BaTEIbHON TPOrPAMMBbI OCHOBHOTO 00111€T0 00pa3oBaHus
(ITOOII COO).

[Iporpamma HanpaBieHa Ha HOPMUPOBAHHE €CTECTBEHHO-HAYYHOI IPAMOTHOCTH YYaIIHXCS
Y OpTaHU3aIMI0 N3YYeHHs OMOJIOTHH Ha JIeSITeTbHOCTHOM OCHOBE. B mporpaMme yauThIBaroTCS
BO3MOXHOcTUIpenmera B peanuzanuu Tpedosanuit @I'OC COO k miaHupyeMbIM,
JUYHOCTHBIM M METApeMETHBIM pe3ylibTaTaM 00y4YeHHs, a TAKIKE peaTn3arus
MEXIIPEIMETHBIX CBS3EH €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEMETOB Ha YPOBHE CPEIAHETO
o011ero 00pa3oBaHusI.

B nporpamme onpeenstoTesi OCHOBHBIE TIETTH U3ydeHus Onosioruu Ha ypoBHe 10 kimacca
OCHOBHOTO 00111er000pa30BaHusl, INTAHUPYEMbIE PE3YIbTaThl OCBOCHUS Kypca OMOJIOTHH:

JIMYHOCTHBIC, METAIPECAMETHBIC, ITIPEIMCTHEIC.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «BUOJIOI'US»

[Ipu pa3paboTke mporpamMmbl MO OWOJIOTUH TEOPETUYECKYIO OCHOBY JUISl ONpPEICIICHHUS
MOAXO0JI0B K (OPMUPOBAHUIO coJepKaHusl yueOHoro mnpeamera «buonorus» cocraBuiu:
koHnentyanbHbie mojoxkeHus GI'OC COO o B3auMoOOYCIOBIEHHOCTH IICJICH, COAEpKaHUS,
pe3ynbTaToB 00yueHUs: U TpeOOBaHMN K YPOBHIO NMOATOTOBKHM BBIMYCKHHKOB, IMOJIOKEHHUS 00
o0UMX LEeNsIX U MPUHIUINAX, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obuiero obpaszoBanus B Poccuiickoii denepanuu, a Takke MOJIOKEHUS O crienuuke OHOJIOTUH,
e 3HAUEHHWU B TO3HAHHMM KUBOW MPHUPOABI U OOECHEUYEHHUU CYHIECTBOBAHUS UEJIOBEYECKOIO
obuiectBa. CorjacHO Ha3BaHHBIM IOJIOKEHHSIM, OIPEIETICHbl OCHOBHBIE ()YHKIIMH MPOIPaMMBI
1o OnoJIoTHU U €€ CTPYKTypa.

[Iporpamma no 6uosoruu Ja€t mpencTaBiIeHHe O 1eNix, 00 obuieil cTparerun ooyueHus,
BOCIIUTAHUS W pa3BUTUA OOyYaromIMXCs CcpeacTBaMu ydyeOHOro mnpeamera «buonorusy,
ompezenseT o0s3aTeNbHOE TMPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpy, pacmupeiesieHue Io
paszenaM U TeMaM, PEKOMEHIyeMYIO IOCJIeI0BaTeIbHOCTh M3y4eHHs y4eOHOro marepuaia ¢
y4€TOM MEXIMPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa3oBaTeIbHOIO IMpoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUJaIOIINXCA.

B mporpamMe mo OWONOTMM TakKe YUUTHIBAIOTCS TPEOOBaHMUS K IUIAHUPYEMbBIM
JTUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3yabTaTaM oOy4deHus B (OpPMUPOBAHUU
OCHOBHBIX BHJIOB Yue€OHO-TI03HABATEIHHON JIESATEIbHOCTH/YUeOHBIX NEHCTBUN 00YyJaromuXcs 1Mo
OCBOEHHIO COJICPKaHUS OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme mo Gumonoruu (10—11 kmaccel, 6a30BbINl ypOBEHB) peaqnu30BaH MPUHIIMIT
MPEEeMCTBEHHOCTH B W3Y4YeHUHU Ouoyoruu, Omaromapss 4YeMmy B HeW MNpPOCMATPUBAETCS
HAIMpaBJICHHOCTh HA PAa3BUTUE 3HAHUH, CBSI3aHHBIX C (DOPMHPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUsS, LIEHHOCTHBIX OPHUEHTALMI  JIMYHOCTH, SKOJOTUYECKOTO  MBIILICHHUS,
MPEJICTaBICHUA O 370pOBOM 00pa3e >KM3HU W OEpeKHBIM OTHOIIEHHWEM K OKpYKaromei



npupoaHoi cpene. llosTomy Hapsay ¢ M3ydeHHEM OOIMIEOMONOTMYECKUX TEOpHH, a TaKKe
3HAHMI O CTPOSHUM KMBBIX CHCTEM PA3HOTO PaHTra M CYITHOCTA OCHOBHBIX MPOTEKAIOIINX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJIOTHHM YACIECHO BHUMAHHE WCIOJIb30BAHUIO TOTYyICHHBIX
3HAHWI B TIOBCETHEBHOM KU3HU ISl PEIICHUS MPUKIAIHBIX 33/1a4, B TOM YHCIE: TPOQUIAKTUKA
HACJICJICTBEHHBIX  3a00JICBAHWN  YEJIIOBEKAa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHHMS,
000CHOBaHHS KOJOTHYECKH IEJIECO00Pa3HOTO MOBEACHUS B OKPYXKAIOIIEH MPHUPOTHON cpere,
aHaJIM3a BIMSHHUS XO3SWCTBEHHOW JIEATCIIBHOCTH 4YEJIOBEKa HA COCTOSIHHE MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHUJICHHEC BHUMAHUS K TPHUKIATHOW HAMPABICHHOCTH y4eOHOTO
npenMera «bHONOTHSY TPOJAUKTOBAHO HEOOXOIUMOCTBIO 0OCCIICUCHHS YCIOBUH UTSI PEIICHUS
OJIHOM M3 aKTyaJbHBIX 33J1a4 MKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOPAs MPEroaraet
(dbopMHpOBaHHE Y OOYYAOIIUXCS CIMOCOOHOCTH amalTHPOBATHCA K W3MEHECHUSM JTUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero oOuiero oOpa3oBaHMsI 3aHUMAaeT BakHoe MecTo. OHa
obOecnieunBaeT (GopMUpOBaHHE y OOy4aroUIUMXCs NPEJACTABICHUH O HAy4YHOW KapTHHE MHMpa,
pacmmpsieT 1 00001aeT 3HAHUS O )KHBOW MPUPOJEC, € OTINIUTEIBHBIX MPU3HAKAX — YPOBHEBOH
OpraHW3alliil W DBOJIONWU, CO3MaET YCIOBHS JUIA: IO3HAHUS 3aKOHOB JKHUBOH IPHUPOJIHI,
dbopmupoBanus (yHKIIMOHATHPHOW TPaMOTHOCTH, HaBBIKOB 3/JI0POBOrO0 U Oe3omacHoro obOpasa
YKU3HHU, IKOJIOTUIECKOTO MBIIIJICHHS, IEHHOCTHOTO OTHOIICHUS K )KHBOU MPUPOJIC U YCIIOBEKY.

Bonpiroe 3HaueHWe OWOJNOTHS WMEET TaKXkKe JUIS PEIICHUS BOCIUTATCIBHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO 00Iero oopazoBanusi, corMain3anuu odoydarommxcs. N3yuenue
onosoruun obecrieynBaeT YCIIOBUS TUTST (hopMupOBaHUS WHTEJUICKTYJTbHBIX,
KOMMYHHMKAIIIOHHBIX U WH(GOPMAIMOHHBIX HABBIKOB, SCTETHUECKON KYJIBTYpbI, CIIOCOOCTBYET
MHTErpauy OUOJIOTMYECKUX 3HAHUN C MPEICTABICHUSMU U3 JPYTHX Yy4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. Ha3BaHHbIE MMOJI0KEHUS O TPeJHA3HAYEHUH Y4€OHOTO
npenmera «buosnorus» cocraBWSIM OCHOBY [UIsl OMNpeAeieHHs] MOAXOJ0B K OTOOpy U
CTPYKTYPHUPOBAHUIO €TO COJIEPKaHUsS, TPEICTABICHHOTO B IPOTpaMMe 10 OUOJIOTHH.

OT160p conepkanus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYILIECTBIEH C
MO3UIUH KyJIbTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHsI, 3HAUMMbIe Ui (JOPMUPOBAHUS OOIIEH KyIbTYPHI, ONpPEIEsIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YeJIOBEKa B OKpYXalouleil MpHpoAHOINl cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOW JKU3HU U MPAKTHYECKOU aesTenbHOCTH. Oco00e MECTO B ATOM CHUCTEME 3HAHMM
3aHMMAIOT DJIEMEHTBHl COJEP)KAHUS, KOTOpble CIyKaT OCHOBOM s  (QOpMHUpOBaHUs
MPEJICTABJICHU O COBPEMEHHON eCTECTBEHHO-HAyYHOW KapTMHE MHpa W LEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUU OMOJIOrMYeCKOro 00pa3oBaHHUsL.

CtpykTypupoBaHHE cOJep)KaHUs y4eOHOro Marepuana B MporpamMme Mo OuoJIOTHUH
OCYILIECTBIICHO C YY€TOM MPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENBHBIX OCOOEHHOCTSAX
KUBOM MpUPOIBI, O €€ YpOBHEBOIl OpraHM3alMd U SBOJIONUU. B cOOTBETCTBUM C 3TUM B
CTPYKType ydueOHOTo npeamMera «bHuonorus» BBIACIEHBI CIEIYIOUINE COAep)KaTeIbHbIe JIMHUU:
«buonorus kak Hayka. MeToabl HAy4HOTO TO3HaHUs», «KieTka kak OHMoorndyeckas CUCTEMay,
«OpraHusm Kak Ouosioruueckas cuctema», «CucremMa U MHOTOOOpa3ue OpraHUuuecKoOro MUpay,
«OBOJIIOLINS KUBOU MPUPOBI», « IKOCUCTEMBI U TIPUCYITUE UM 3aKOHOMEPHOCTH.

HEJIX U3YYEHUSA YYEBHOI'O ITIPEJIMETA «bHOJIOT US1»

HCJ’IL HU3YUCHHUA y‘-ICGHOFO npeameTa «buonorus» Ha 0a30BOM YPOBHC — OBJIaJICHUC
O6y‘~IaIOH_II/IMI/IC${ 3HaHUAMU O CTPYKTypHO-(I)YHKHHOHaHLHOﬁ OpraHru3al KUBBIX CHCTCM



pPa3HOro paHra u npuoOpeTeHrne YMEHUN UCIO0JIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JICUCTBUHN B
OTHOIICHUH OOBEKTOB JKUBON MIPUPOJIBI U PEIICHUS Pa3IMIHBIX KU3HEHHBIX TIPOOIIEM.

JlocTiokeHne neiau u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
o0ecrieynBaeTcsl PEICHUEM CIIEAYIONUX 3aay:

OCBOCHHE OOYYAIOIMIMMHUCS CHUCTEMbl 3HAHMA O OWOJIOTUYECKUX TEOpPUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, I'MIOTEe3axX, MpaBWiaxX, CIY)XKallUX OCHOBOM isl (popMHpOBaHUS
IIPEJICTAaBICHU O ECTECTBEHHO-HAYyYHOM KapTHHE MHpa, O METOJaX HAay4YHOI'O I[O3HaHUA,
CTPOEHUHM, MHOTOOOpa3sMH U OCOOEHHOCTSIX >KMBBIX CHCTEM pPAa3HOTO YPOBHSI OpraHU3allMH,
BBIJAFOIIHUXCSI OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

(dbopMupoBaHHEe y OOYJArOIIMXCS IMO3HABATEIBHBIX, WHTCIUICKTYaIbHBIX W TBOPYCCKHX
CIOCOOHOCTEH B Ipollecce aHaNIM3a JaHHBIX O MyTSX Pa3BUTHUSI B OMOJIOIMM HAay4YHBIX B3IJISAOB,
UJIEN U TI0/IX0/I0B K M3YYEHHUIO JKUBBIX CHCTEM PA3HOTO YPOBHS OPraHHU3aIUu;

CTaHOBJIEHHME Yy oOydaromuxcs oOmei KyiabTypbl, (YHKIHMOHAIBHOM TI'paMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLIEHWBATH SIBJICHUS OKPYXAIOIIEr0 MUpA >KUBOW MPUPOIBI HA
OCHOBAHUWU 3HAHWN U OTIBITA, TTOJYYCHHBIX TIPH U3YYCHHH OMOJIOTHH;

(dbopmupoBaHHe y OOyYaroIIMXCsl YMEHHH WIUIIOCTPUPOBATh 3HAYEHUE OHOJOTHYECKHX
3HAHUW B TPAKTHYECKON NIEATETHHOCTH YEJOBEKA, Pa3BUTUM COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTUH ¥ arpoOUOTEXHOJIOTHIA,

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM KHUBOW TPHPOJIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIIEHHS K HEW, COOMIOICHUS] STUYECKUX HOPM TpU NMPOBEACHUN
OMOJIOTMYECKUX HCCIIEI0BAHUM;

OCO3HAHHE LIEHHOCTU OMOJIOTUYECKUX 3HAHWM JUIsl TIOBBIIICHHUS] YPOBHS 3KOJOTHYECKON
KYJIbTYpBbI, 7151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE MPUOOPETEHHBIX 3HAHUNW U yYMEHUN B IMOBCEJAHEBHOM >XWU3HU JJISI OLEHKU
MOCJICICTBUN CBOEH JIEATEIIBHOCTH IO OTHOIICHHWIO K OKPYXKAIOIIEeH cpene, COOCTBEHHOMY
3I0POBBIO, 000CHOBAHUE U COOIIOIEHHE Mep TTPO(DUIaKTHKY 3a00IeBaHU.

B cucreme cpeanero obuiero o6pasopanus «buonorus», usydaemas Ha 6a30BOM ypOBHe,
SBJISETCA 00s3aTeIbHBIM Y4Y€OHBIM IPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW oOnactu
«EcTecTBEHHO-HAYUYHBIE ITPEIMETHI.

Jliia u3ydenus 6uosioruu Ha 0a30BOM YpOBHE CpeHEro o0Iiero oOpa3zoBaHUs OTBOAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kimacce — 34 gaca (1 yac B HeeIno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM MPUPOABI (HAOMI0IEHUE, SKCIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /[x. Yorcon u ®@. Kpuk.

Tabmuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPAKTHYECKUE PA0OTHI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHuE pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiicTBa OwocucTeM ¥ HX pa3HOOOpa3ue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxeMbl: «OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpPraHU3AINH KUBOM
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHUYECKHME  3JIEMEHTBhl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHThI. Boia 1 MuHepabHbIE BEILIECTBA.

@yHKIMK BOJbI M MHUHEpAIbHBIX BeELIECTB B KieTke. [loanep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnumeie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpWUYHAs, TPETHYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

@®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubel. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKHX KaTaln3aToOpPOB.

VYraeBoJipl: MOHOCaxapupl (II0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeIoio3a). buomorndyeckue GyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-THAPO(YOOHBIE
cBoiicTBa. buonornyeckue ¢yHkuuu nunuaoB. CpaBHEHHE YIIeBOAOB, OCIKOB U JMIIHJOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorua — Hayka o kiuerke. Kileroynas teopus — npumep B3auMMOJCHCTBUS UACU U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MeMmOpana, mosekynbl JJHK kak renernueckuii anmapar, cuctemMa CHHTe3a Oelka.

Tumbl  KIETOK: dyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTpPOCHHS
npokapuoTHdeckoi kietku. Kinetounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIMUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHoUIbI.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoufipl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxkaeHne MUTOXOHIPUA W IUIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBINA LEHTP, HEHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: sijaepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MIPUPOJIE»,
«PacrpeneneHne XMuMUYECKUX MIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JI€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «buocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunossie kucinotel. [JHK», «Ctpoenne mosekynsr AT®y», «CTpoeHne 3yKapuoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEPEHUH, HKCIIEPUMEHTOB, MHUKPOIpENnapaTbl pacTUTENbHBIX, )KMBOTHBIX M OaKTEpUaJIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydyeHue CTpOEHHs KIETOK pAacTEHUH, UBOTHBIX HU
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISANMS (MJIaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpO(HBIA U rereporpodHslii. Pons depMenToB B 0OMeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTeza. Peakuuu (dorocuHTesa.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A IS *KU3HU Ha 3emiie. BausHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XeMOCHUHTE3UpPYIOLMe OaKkTepuu. 3HAUCHHE XEMOCHHTE3a JIs KU3HHU Ha
3emuie.

Ouepreruyecknii oOMeH B  KieTke. PacimieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHEpreTuueckoro oomMena. I'nnkonus. bpoxenue u
ero Buabl. KuciopogHoe OKuCI€HHME, WIM KJIETOYHOE JbIXxaHue. OKHUCIUTENIbHOE
dbochopunmpoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYeCKON MHpopMaluu B KieTke. ['eHeTuueckuil koJ U €ro CBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres Oenka. Jrtansl TpaHciasiuuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
WBanoBckuit). OcoOEHHOCTH CTPOEHHUS U )KU3HEHHOTO LIMKIIa BUpycoB. bakrepuodaru. bonesnn
pacTeHMi, )KUBOTHBIX U Y€JIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMMyHoepuIuTa 4eaoBeka

(BUY) - Bozoymutenr CIIM[la. OOpaTHasi TpaHCKpHUIIIIMSA, peBepTaa U HHTErpasa.
[TpodunakTrka pacpocTpaHeHHUs] BUPYCHBIX 3a00I€BaHUIA.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuuer wu  cxembl: «Tunel  muranmsy, «Metabomuzm», «MUTOXOHIPHUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHHEe TeHa», «CuHre3 Oenka», «l'eHeTnueckuir  kom», «Bupycs»,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIHWa, Oaxrepuodaray,
«Pemmukarus JTHK».

O6GopynoBanue: moaenu-ammiukanuu «Yaoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounsrii muKm, WM >KU3HEHHBIM MK Kietku. MHATepdasza m muto3. Ilpomecchr,
npoTekaromue B uHTepdase. Permmkamus — peakuus marpuuHoro cuHTe3a JIHK. Crtpoenwme
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHUIL. JMIUIOMIHBIM M TalUIOWAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[IporpammupyemMast rubesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHMUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAHUE OPraHU3MOB, €r0 3HAYEHUE JUIS
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meiio3. Cragun wmeio3a. I[lpomeccel, nmpoucxonsmue Ha cragusx meiosza. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mpoiiecc 0Opa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [1070BEIE jKeTe3bl:
CEMEHHHUKU M sSu4HUKH. OOpa3oBaHHE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30uj,
SiIIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OcoOeHHOCTH CTpOeHUs SUIEKIETOK W
cnepmaTto3onioB. OmnoaorBopenue. Ilaprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOpHOTEHE3).
Oranbel 3MOPHOHATIBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHWE, TacTPYIISIus,



opranorenes. IloctamOpuonanpHOEe pa3BuTHE. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHSA: MPSIMOE,
HenpsMoe (JIMYMHOYHOE). BimsiHue cpensl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOECHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOKEHHE pacTCHUN», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIN ITHKID»,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsamMoe paszButue», «l'amerorenes y
MJICKOTIUTAIONINX U YesloBeKa», «OCHOBHBIE CTa/IUN OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«lifuexnerka miexkonurawoomero», «KapuoknHes B KiIeTKax Kopelika JyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HaOmroneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Hcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOpHUOJIOTUH B CTAHOBJICHUH T'€HETHKHU. BKitag pocCUiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TeHETUKH (TUOPUIOJIOTUYECKHM, LHUTOT€HEeTUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATH. ['eHeTnueckasi CMUMBOJIMKA, HCTIOIb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACIEIOBaHWS  MPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe cKpelnBanue. 3aKkoH eIMH0-00pa3us THOpUIOB nepBoro nokosienus. [Ipasuo
JOMUHUPOBaHUS. 3aKOH pacleryieHuss npu3HakoB. [‘mnore3a uucrtotel ramer. [lomHoe u
HEIOJHOE JOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH  HE3aBUCUMOTO  HACJIENOBAaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonp30Banne aHAIU3UPYIOIIETO CKPEUIUBAHUS 7Sl OTIpeAeTICHUS] TEHOTHIIa OCOOH.

CuerienHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cuemieHHOMY
Hacje10BaHUIo reHoB. HapyllieHue clienieHHs TeHOB B pe3ysbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUecKre KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10Jia. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
['omoramerHble M rereporaMeTHble OpraHu3mbl. HaciiemoBaHue INpU3HAKOB, CHEIUVIEHHBIX C
MIOJIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpenpl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuoHnHas kpuBas. Hopma peakuuu npusHaka. KosmdecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS U3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBA KOMOMHATHMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHYuBOCTh. Krnaccuukamuss myranmii: reHHble, XpOMOCOMHbIE, TreHOMHbIe. YacTtoTa W



MPUYMHBI MyTarii. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEJACTBCHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum uyenoBeka. (OCHOBHBIE METOJbI TEHETHKH YeEJIOBEKA:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHernyeckuil. COBpEMEHHOE OIpENeICHUEe TIEHOTUIIA: IOJHOI€HOMHOE CEKBEHHPOBAHMUE,
TeHOTHUIUPOBaHKUE, B TOM umcie ¢ nomoibio [II[P-ananmu3a. HacnencrBeHHsie 3a0o0eBaHMs
YeJoBeKa: TeHHble OoJie3HH, OOJIE3HM C  HACIEACTBEHHOW IPEapacloIOKEHHOCTHIO,
XpoMOcoMHBIE Oosie3HH. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro odpasa KM3HU, JUATHOCTUKH, MTPO(PHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MeaMKO-TeHETUUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEIAMIIMHCKOW TE€HETHUKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOT€HETHYECKass OCHOBAY,
«3aKOH pacHIeIIeHUss M €ro IMTOTeHEeTHYecKass OCHOBa», «3aKOH YHCTOThI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBre auieNbHbIX T€HOBY, «I €HeTuYecKnue KapThl pACTEHUM, KUBOTHBIX
U 4esoBeka», «['eHeTuka mojay, «3aKOHOMEPHOCTH HACJENIOBaHHUS, CLEIJIEHHOTO C MOJIOMY,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmiiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IoMHUHUpOBaHHe», «urulOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «J[po3odunay (Hopma, myranuu GOpMbl KPBIJILEB U OKPACKH Teja), repdbapuid
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas pabota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlabopaTtopnast pabota Ne 6. «3yyeHre Moau(pUKAITMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psfia U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanu3z wmyrtamuil y Jpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Ipolecc. 3apoxkIeHUE CEIeKUUH U goMecTukanusa. Yuenue H. .
BaBuiioBa 0 ImeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOBI CelIeKIMU. MacCoBBIi U WHANBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u )UBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpoACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JuHUN. ['erepo3uc, wuiam TUOpUgHAsS CuUIIA.
HeponctBennoe ckpemmuBanue — ayropuaur. OtganéHHas TuOpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIN MyTareHe3 M NOJIyd€HUE MOJHUIIONA0B. JIOCTHXKEHUS CENEKLIHMH PacTeHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas WHXKEHepus. OTalbl CO3/aHus
pexomOunantHo JIHK u Ttpancrennbix opranu3moB. Knerounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHUE pacTeHuid. KiloHMpoBaHKE BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OdTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemumka M. @. HWeanoBay, «llomumiongusy, «OOBEKTHI
ouorexHonorun», «Kierounsle KylbTypbl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHUE U TNEpEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0J0OB M KOPHEIUIOAOB JUKHUX (POPM M KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOABI U JIOCTHXKEHUS CEJIeKIUU PAcTeHHUU M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».
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IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 BUOJIOTUA
HA BA30BOM YPOBHE CPEJJHEI'O OBLIIET'O OBPA30BAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CperHero oomero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs Npeamera «bHOJIOrus» BBIIEIEHBI
CIIEAYIONINE COCTABIIAIONINEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBLHOCTH W CaMOOIPEICIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/II/I, OCJIICHAIIPAaBJICHHOC Pa3BUTUC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MpucymunumMu CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHMs, HaJWYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMPEAMCTA «bunonorusa» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/II U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBETCTBHUH C TpaJUIIMOHHBIMU pOCCI/II\/’ICKI/IMI/I
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU, MMIPHUHATBIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH MOBEAEHUS U CIOCOOCTBYIOT MpOIEcCcCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3UIMH JIMYHOCTH, MAaTPHUOTHU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aHMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClE€OUI0 U TpaJulUsaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNIbTaThl OCBOEHHS yueOHOro mpeamera «buomorus» MOJKHBI OTpaKaTh
TOTOBHOCTb U CIIOCOOHOCTH OOy4alONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSM POCCHUHCKOTO  0OIIEecTBa,
pacivpeHe >KU3HEHHOTO OIbITa U ONbITa JESTENbHOCTU B IPOILIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydaromerocs Kak akTHUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHnn y4eOHbIX U M03HABATENbHBIX 3a/1a4, BHIIIOJIHEHUU OMOJIOTMYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMH yOSKIEHUSMU, KyIbTYPHBIMU IIEHHOCTSIMU U COLIUATIBLHBIM
MOJIOKEHHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
MO3HABATEJBHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXXUTEIHLHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOM fA3bIK U KYJBTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIIEHHME K MPUPOJHOMY HACJIECIWIO ¢ TaMSATHUKAM TPUPOJIbI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHX YUYEHBIX B CTAHOBJIIEHHE M pa3BUTHE
OMOJIOTUH, IOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOJMTENSM, CO3JAHUI0 CEMbM HAa OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEHHOM KU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHUPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHHE U peanu3alus 3J0pOBOro U 6e30MmacHoro o0pasa >KU3HU (30pOBOE MUTAHHE,
coOroieHHe TUTHEHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITHI U OTAbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYaIUSX, YIPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOACH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHUS aIKOTOJI,
HapKOTHUKOB, KypeHHs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJOTHYECKON U COLMAIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHo
NEeSTENbHOCTb;
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MHTEpEC K Pa3iM4HbIM cdepaMm MpodecCHOHANBHON NeSTeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOpP Oymymiei mpodeccuu u pearn30BbIBaTH COOCTBEHHBIC JKU3HCHHBIC TIAHBL;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HAa MPOTSHKEHUHM BCEi
KU3ZHU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHUE YPOBHS AKOJOTHYECKOW KyIbTYphI: MPHOOPETEHHE OIBITa IUIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI /17151 OKpYKAIOLIEH cpeapl;

OCO3HAaHHE TJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOJIeM U MMyTeH UX pelIeHMUs;

CIIOCOOHOCTH MCHOJIb30BaTh MPUOOpPETaeMble MPU U3YUYEHUU OMOJIOTHH 3HAHUS U YMEHUs
IIpU pElIeHHH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHUE
MpaBWJI MOBEJAEHUS B NPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSIIMX BpEd OKpYyXKalolled NpUpPOJHOU cpene,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE SKOJIOTMUYECKUE MOCIEACTBUS MpPeIIpUHUMAEMBbIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HaJM4ue Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NEeSITeIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBAaTbCS HUMH B
M03HABaTEIbHONW, KOMMYHUKATUBHOW M COLIMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M UNTATEIBCKON KyJIbTYPhl KaK CPEJICTBA B3aUMOICHCTBUS
MEXKy JIIOJIbMU U MIO3HAHUS MUPA;

MOHMMaHue creuuduk OUOJIOTUM KaK HayKd, OCO3HaHUA €€ poiu B (OPMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEeICTaBICHUsI 00 OKpYXKaIoLeM
MUpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHruH NpoobIeM COXpaHEeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OUOJIOTHU JJIi COBPEMEHHOW IMBIIIM3AIMU: OOeCreueHus
HOBOTO YPOBHS Pa3BUTHUS MEAUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemarh pecypcHble mpooOieMbl pa3BUTHUSI YE€TIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 II00ATbHBIX
AKOJIOTHUECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIUOHATBHOMY
WCIOJIb30BAHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B IIEJSAX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOMW 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yueHUU OUOJIOTHH;

MMOHMMAHHME CYIIHOCTH METOJIOB IO3HAHMS, HMCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TOJy4aeMble 3HAHUS JUIs aHajiu3a M OOBSCHEHUS SIBICHUUN
OKpYXKAloIlEero MHpa M HPOMCXO/IUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBaHHbIE
3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (AaKTOB M HMEKOIIUXCS [aHHBIX C [ENbI0 TMOTYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BaTh OHMOJIOTUYECKUE 3HAHUS sl pelIeHUs
mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYAIUSX;
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OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIbHOCTh HHAUBAAYAILHO U B IPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HEIPEPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 1O OHOJIOTMM B COOTBETCTBHH C >KHU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOCHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U creruuKy METOIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJIICHUE, MPOLECC, CUCTEMa, Hay4yHbIM (haKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIEeJOBaHUe, HAOMIOJEHUE, U3MEPEHUE, SKCIEPUMEHT M JIPYTHX), YHUBEpCaIbHbIE
yueOHble JIeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAOIINE
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OOYJaroIInxcs,
CIOCOOHOCTh oOyyarouxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE JEWCTBHUSI B I03HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OCBOEHHUS IMPOrPaMMBbI CpEeIHEro oOIiero oOpa3oBaHUA
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (pOpMYNIHMpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukaiuy, oOOOIIeHHs), PACKPBIBATh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKEHHUS,
COOTHOCHUTH PE3YyIbTAThI AEATEIHHOCTHU C MOCTABICHHBIMU IIEJISIMU;

HCIO0JIb30BaTh OHOJOTHMYECKUE MOHATHS JUIsi OObsCHEHUs (AKTOB M SIBICHUN >KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE pACCyX ACHHsS (MHIYKTHBHBIC, JIEIyKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCJIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIeT0BAaTEIbCKHE AeiCTBHA:
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BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIE BUIBI JIEATEIHHOCTH TIO IIOJYYEHHIO HOBOTO 3HAHHWS, €TI0
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSIMHA M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUTNOTE3y €€ peIICHHs, HaxXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPXKICHHIA,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICHUCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC HJIEH, IpeIUIaraTb OPUTHHAIBHBIC TOIXOIbI W PEUICHHS, CTaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(PoOpManuu (TEKCTe ydeOHOTO Mmocoows,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTUIECKUX CIOBAPSX U CHPAaBOYHUKAX, KOMIIBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpoBaTh 3ampochl W TNPUMEHATh pPa3IMYHbIE METOABI NPH IOWCKE U O0TOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHMAJIbHYIO (OpPMY TPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIIUHN APYTUX YUACTHUKOB AUATIOTA I JUCKYCCHH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIM, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMHU CIIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATETLHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM pabOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETHMYECKOE IIOBENCHHWE B PAa3jIMYHBIX CHUTYaLMsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHS NpoOJIEM M HX pELICHUsS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSTEJIBHO OCYILLECTBIIATh MO3HABATENIbHYIO AEATENBHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHHUIO IIUPOKOM 3pYUIIMN B Pa3HBIX 007acCTIX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIaJIETh HABBIKAMH TIO3HABATENILHON pedIeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBUN
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI ¥ apTyMEHTBI IPYI'UX [IPY aHAJIU3€E PE3YyNbTATOB ACSITEIBHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JIPYrOro YEJIOBEKA.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosnorus» HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOGHHMIO, HHTEpPIpETalUd U MpeoOpa3oBaHHUIO 3HAHUM, BUIbI
NEeSITENbHOCTH 0 TOJYYeHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MIporpaMMe MpeIMeTHbIE Pe3yIbTaThl IPEACTABIEHBI 10 ToaM 00ydeHHUs.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OMOJOIMH B CHUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp:KaHUE OMOJIOIMYECKMX TEPMHHOB M MOHATUI: KU3Hb, KJIETKA,
opraHusM, Merabosu3M (0OOMEH BEHIECTB H  IPEBpallleHHEe JSHEPTrHH), TOMEeoCTa3
(camoperynsuus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCHPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3jiaraTb OHOJOIMYECKHE TeOopuu (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHas,
LEHTpaJbHAsl JIOTMAa MOJICKYISIpHOW Ouosorun), 3akoHbel (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LieHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIa/IeTh METOJaMHM HAy4yHOro IO3HAHUS B OMOJIOTMU: HAOJIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIEHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HCCIEAYeMbIMU
BEJIMYMHAMH, OOBSACHEHHE IOIYYEHHBIX pe3yJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHATHH,
TEOpUi U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU TMOJIY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BEILIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yYMEHHUE NMPUMEHATH MOJTy4yeHHbIE 3HAHUS IS OOBSICHEHUs OMOJIOIMYECKHX MPOIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
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IPaMOTHOTO IOBEJCHUSI B OKpPYKAIOLIEH MPUPOAHOM Cpele, NOHMMaHUE HEOOXOIUMOCTH
WCTIOJIb30BAHUS JOCTIKCHUH COBPEMEHHOW OHOJOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TI'E€HETMYECKHE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHUE, CLEIUIEHHOE HACJIEJI0BaHUE, COCTABIISITh CXEMbl MOHOTMOPUIHOIO CKPELMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThI, COONIOIATh MpaBHia IPU
paboTe ¢ yaeOHBIM U Ja00opaTOpHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHUYECKH OIICHMBATh M HWHTEPHPETHPOBATh HH(OPMAIMIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE ITMCBMEHHBIE U YCTHBIE COO0OIIeHus, 00o0O0as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MecCTe M POJM OMOJIOTMHM B CHCTEME HAy4YHOTO 3HaHUSA
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBeKa JIJIsl peLIeHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJSIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHIBl ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OSKOJOTHMYECKue (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peAYLICHTHI, [IeNH MUTaHUs, SKOJOrHuecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHHME Wu3jaraTh Ouosoruueckue teopuu (BosounoHHass Tteopuss Y. JlapBuHa,
CUHTETUYECKasi TEOPHs SBOJIIOLIMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHbIX HampaBieHud u nyTted sposround A. H. CeBeproBa, ydeHus o
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTHU: HAONIOJEHUE U ONHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB W SIBJICHUN, OpraHu3alus M MPOBEICHHE OHOJOrMYEeCKOro
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEITUYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJTY4YCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHUCTBHUS IKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U NMOTOKA SHEPIHU B HIKOCUCTEMAaX, aHTPOIIOTEHHbIX U3MEHEHUI
B DKOCHUCTEMax CBOEW MECTHOCTH, KPYrOBOpOTa BEIIECTB MW OHMOr€OXMMUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE NMPUMEHATH MOJy4yeHHbIE 3HaHUS Ui OOBSICHEHUS OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00eCcTIeYeHns
0€30MaCHOCTH CBOETO 3[0POBbS UM 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOpPM
IPaMOTHOTO TOBEJIEHUSI B OKPY)KAIOLIEH NPUPOAHON cpenre, MOHMMaHUE HEOOXOIUMOCTH
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WCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun ULt panroHaIbLHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE pellaTh >JIeMEHTapHble OHOJOTMYECKHE 3aJaud, COCTABIIATH CXEMbI IEpeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOThl, COONIOIATh MpaBHiIa TPU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIepKaHUsA, BKJIIOYAIONIYIO ICEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpencTBa
MaccoBOil wMH(pOpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepUalbl), pPaccMaTpuBaTh TIJI0OAIbHBIC
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
MOHATUIHBIN anmapaT OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 4 1 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 : 7 1 1
Korerka: xumiseckuii coctan 6 https://m.edsoo.ru/7f41c292
3 Knertka: ctpoenue 3
bu6moreka [IOK
4 :
Knetka: mporeccel )Ku3He eI TETbHOCTH 5 https://m.eds0o.ru/7f41c292
bu6mmoreka [IOK
5 P 6 1
AIMHAOIKCHHE 1 OHTOTEHES https://m.edsoo.ru/7f41c292
bu6 OK
6 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 5 1.5 h gp::?/(:;.eezzti.ru 176416292
7 3aKOHOMEPHOCTH U3MEHYUBOCTH 2 bubmorexa HOK
P https://m.edsoo.ru/7f41c292
8 I'enernka uenoBeka 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
9 Cenexuusi opranu3MoB. OCHOBBI 1 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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