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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTUU TEOPETUYECKYIO OCHOBY JUISI OMpeAeNieHUs
MOAXOJI0OB K (OPMHUPOBAHUIO COJCpKaHUS Yy4eOHOTO Tmpeamera «BHONOTHS» COCTABHIIM:
koHnentyanbable mojoxeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH LieJiei, colep KaHus,
pe3ysnbTaToB OOyYeHUsT W TPEOOBAaHWU K YPOBHIO MOATOTOBKH BBHITYCKHHKOB, IOJIOXKEHUS 00
o0IMX HENsIX ¥ MPUHIUIAX, XapaKTEePU3YIOLUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPEIHETO
obmero obpaszoBanus B Poccuiickoit deaepanuu, a TakkKe MOJIOKEHUS O criennuduke OMOIOTHH,
e€ 3HAYCHWU B TIO3HAHHWM XUBOW MPHUPOJABI MU 00ECIEYCHUU CYIIECTBOBAHUS UYEIOBEUYECKOTO
obmectBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OIPEICICHBI OCHOBHBIC (DYHKITUH MPOTPAMMBbI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Gmosioruu naét mpencTaBiIeHUe O LETsX, 00 00IIel cTpaTerun o0ydeHus,
BOCIIUTAHMS M pPa3BUTHsA, OOYdYAIOIMIMXCS CpeacTBaMu y4yeOHoro mpenMera «buonorus»,
ompejeiseT 00s3aTeNbHOEC TPEAMETHOE COJIEPKAaHUE, €ro CTPYKTYPY, paclpelecHHe I10
paszenaM M TeMaMm, PEKOMEHIYeMYIO IMOCJIEI0BATEIbHOCTh M3yUeHUsl yu4eOHOro Marepuaia ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEILHOTO IMpoIiecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUJaIOLINXCSl.

B mporpamMe 1o OHOJIOTMH TakXe YUMTHIBAIOTCS TpeOOBaHUSA K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEJIMETHBIM H MPEIMETHBIM pe3yabTaTaM oOOy4YeHHs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB yU4€OHO-TTI03HABATEIBLHOM JNEATEILHOCTH/Y4eOHBIX NEHUCTBUN 00YJaIOmMUXCs 110
OCBOCGHHIO COJICP KaHUs OMOJIOTUYECKOTO 00pa30BaHUsI.

B mporpamme mo 6umonorum (10—11 xmaccel, 6a30BbI ypOBEHB) peaanu30BaH MPHUHITUI
MPEEMCTBCHHOCTH B M3y4YCHHHM OwWoyiormw, Onaromaps dYeMy B HEW mpocMaTpuBaeTcs
HaIpaBJIEHHOCTh HAa Pa3BUTHE 3HAHUMU, CBA3AHHBIX ¢ (DOPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33PCHHUS, I[ICHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, OKOJOTHYECKOrO  MBIILUICHUS,
MpEACTaBICHUNH O 3JI0pOBOM o00pa3e KM3HU W OEPEeKHBIM OTHOIIEHHWEM K OKpYyXKarouen
npupoaHoi cpexne. [losTomy Hapsay ¢ H3ydeHHEM OOIIEOMONIOTHYECKUX TEOPHd, a TaKke
3HaHUHN O CTPOCHHH JKMBBIX CHCTEM Pa3HOI'0 PaHra U CYITHOCTH OCHOBHBIX MPOTEKAIONMIUX B HUX
MPOLIECCOB B MPOrpaMMe IO OWOJOTHHU YACIICHO BHUMAHHE WCIOIH30BAHUIO MONYYECHHBIX
3HaHUH B TIOBCEHEBHOM KU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3a7a4, B TOM YHUCIIE: TPO(HIaKTUKI
HACJIC/ICTBEHHBIX  3a00JICBaHWN  YEJIOBEKa, MEIUKO-TEHETUYECKOTO0  KOHCYJIBTHPOBAHUS,
000CHOBaHHS IKOJOTUYECKH IIEJIECO00Pa3HOTO MOBEICHHS B OKPYKAIOIICH MPUPOIHON cpene,
aHAJIM3a BIMSHHUS XO3SWCTBEHHOW JEATCIIBHOCTH YEJOBEKAa HA COCTOSIHHE TPUPOIHBIX U
HMCKYCCTBEHHBIX JKOCHCTEM. YCHWICHHE BHMMaHUS K MPUKIATHON HAIMpPaBICHHOCTH y4eOHOTO
npenaMera «bHONIOTHS MPOJIUKTOBAHO HEOOXOIUMOCTBIO 00ECIICUCHHSI YCIOBHH ISl PEIICHUS
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJILHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpast MPEANoIaraeT
(dbopMupoBaHHe y OOYYAIOIIMXCS CIIOCOOHOCTH aJanTUPOBATHCS K W3MEHEHUSM JUHAMUYIHO
Pa3BUBAIOIIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHe cpeaHero oOuiero oOpa3oBaHHs 3aHMMaeT BaxHoe MecTo. OHa
obecreunBaeT (GOpMUPOBaHHE Yy OOYUYAIOIIUXCS TMPEACTaBICHUM O HaydyHOW KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HAHUS O KUBOU MPUPOJIE, €€ OTIMYNTEIIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLMHU, CO3MaET YCJIOBUSA JUIA: TO3HAHHWS 3aKOHOB >KUBOW MPHUPOJBI,
(dhopmupoBanus (YHKITMOHATHLHOW TPaMOTHOCTH, HABBIKOB 3JJOPOBOTO M Oe30omacHOro odpasa
KHU3HU, SKOJIOTUYECKOTO MBIIIJIEHHS, IICHHOCTHOTO OTHOIIICHUS K )KUBOU MPHUPOJIE U YETOBEKY.

Bospmoe 3HavueHWe OWOJIOTHS WMMEET TakkKe JUIS PEIICHUS BOCHUTATCIBHBIX U
Pa3BHUBAIOIIMX 33734 CPEHEro 00IIero oopa3oBaHus, cormanu3anuu odydatommuxcs. Uzyuenue
ouosoruu obecrieynBaeT YCIIOBHS TSt (dhopMUpOBaHUS WHTEJUICKTYaIbHBIX,
KOMMYHHKAIIIOHHBIX U HWH()OPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYIBTYPBHI, CIIOCOOCTBYET
WHTETpAIUU OMOJIOTMYECKUX 3HAHWH C TPEJCTABICHUSAMH M3 JPYTrUX YYeOHBIX IMPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUHU U Teorpaduu. Ha3BaHHBIE MOTOKEHUS O TpeJHA3HAYCHUH Y4eOHOTO



npeametra «buomorus» COCTaBUIM OCHOBY Ui OIpENeNeHUs] IOAXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHUIO €r0 CO/AEP KaHUS, TPECTABICHHOTIO B IporpaMMe Mo OMOJIOTHH.

OTt60p conepxanust yueOHOro nmpeameTa «bruonorus» Ha 6a30BOM yPOBHE OCYILECTBIEH C
MO3UIUHI KYJIBTYpOCOOOPA3HOTO MMO/AX0/1a, B COOTBETCTBUU C KOTOPHIM OOY4YarOIIUECs TOJIKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAUUMBbIE Ui (POPMUPOBAHUS OOIICH KYIbTYPHI, OMpPEaeIsIONIie
aJIeKBaTHOE IIOBEJIEHUE 4YEJIOBEKa B OKpYXarolled NpUpoJHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHON KHU3HU U MPAKTHUECKON AesTenbHOCTH. Ocoboe MecTO B ATOW CHUCTEME 3HAHUU
3aHMMAIOT D3JIEMEHTBHl COJAEp)KaHMSA, KOTOpbIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
NIPEACTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpPAa U LEHHOCTHBIX
OPUEHTAIMSIX TUIHOCTH, CITOCOOCTBYIOMINX TYMaHU3AIIUMN OMOJIOTHYECKOTO 00pa3oBaHus.

CtpyKkTypupoBaHHe coOJepX aHUs y4eOHOro Marepuana B NporpaMme IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTIX
JKUBOM IIpUPOJBI, O €€ YPOBHEBOM OpraHM3alMyd M HBOJIOLUU. B CcoOTBETCTBMM C JTUM B
CTPYKType yueOHoro npeamera «buonorus» BblIeIeHBI CIEAYIOUINE COAepKAaTeIbHbIe JINHUU:
«buonorus xkak Hayka. MeTo/ibl HAy4HOTO NO3HaHUs», «KieTka kak Ouoysoruyeckas CUCTEMaAy,
«Opranusm Kak Ouonoruueckas cucrema», «Cuctema ¥ MHOroodpaszue OpraHHuecKOro MUpay,
«OBOJIONHUS KUBOU TIPUPOIBD, «IKOCUCTEMBI U PUCYITUE UM 3aKOHOMEPHOCTH.

Henp usydyenust yueGHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJIEHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(YHKIHMOHAIBHOW OpraHU3alMyd >KUBBIX CHCTEM
pa3HOTO paHra v NpuoOpeTeHHe YMEHHUI UCIONIb30BaTh 3TU 3HAHMS Ui TPAMOTHBIX JEHCTBUN B
OTHOIICHUU OOBEKTOB JKUBOU MPUPOJIBI U PEIICHUS PA3TMYHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTkeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecreynBaeTcs pelieHueM CIEAYIOIUX 3a/1au:

OCBOGHHE OOYYalOIIMMHUCA CHCTEMbl 3HAaHUH O OHMOJOTHYECKHX TEOpHUAX, YUYCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTE3aX, MPABWIIAX, CIYKAIIUX OCHOBOW s (hOPMHPOBAHUS
MPEICTABICHUII O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOoJax HAyYHOro TO3HaHWI,
CTPOEHUH, MHOTOOOpa3sMM U OCOOEHHOCTSIX >KMBBIX CHCTEM pa3HOIO YPOBHS OpraHU3alluu,
BBIJIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

¢dbopmMupoBaHHE y O0yYaromIMXCsS ITO3HABATEIBHBIX, MHTEIUICKTYAJIBHBIX M TBOPYECKHX
CIIOCOOHOCTEH B IpOIecCe aHAMKM3a JAaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHMH HAYyYHBIX B3IJISJIOB,
uel 1 MoAX0/10B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJICHHE Yy OOydJarmuxcs oOIel KyabTyphl, (QYHKIMOHATBLHOW TIPaMOTHOCTH,
pa3BuUTHE YMEHUW OOBSCHATH M OIEHWBATH SIBIICHUS OKPYIKAIOIIETO MHUpA >KUBOW MPUPOIBI HA
OCHOBaHUU 3HAHUU U OMBITA, MTOTYYCHHBIX PU U3yUYECHUN OUOJIOTHUH;

(¢hopMupoBaHHE y OOYYAIOIIMXCS YMEHMI WUIIOCTPUPOBATh 3HAYEHHE OMOJOTHYECKHX
3HAHUN B MPAKTHUECKOM JEATETbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIUHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTHH;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXHOCTH TIO3HAHMS YEIOBEKOM >KHBOW MPHUPOJIBI,
HE00X0IMMOCTH OEpeKHOTO OTHOLICHHS K HEH, COOIIO/IEHUS] STUUECKUX HOPM MpU MPOBEACHUU
OMOJIOTMYECKUX UCCACAOBAHMIA;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHMN [JIsl TIOBBIIMICHUS YPOBHS SKOJIOTHYECKON
KYJIbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MHUPOBO33PECHHUS;

MpUMEHEHUE NPUOOPETEHHBIX 3HAHUW U YMEHUH B IMOBCEAHEBHOW KHU3HM JJII OLIEHKH
MIOCTIC/ICTBUM CBOEW JEATENBHOCTH IO OTHOIIGHUIO K OKpY)Kallled cpene, COOCTBEHHOMY
3JI0pOBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEP MTPOPIIIAKTUKH 3a00JICBAHUA.

B cucreme cpennero obmiero odpasoBanus «buonorus», uzydyaemas Ha 6a30BOM YpOBHE,
ABIISIETCS OO0s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOASIIMM B COCTaB MpPEeIMETHOW o0sacTu
«EcTecTBEeHHO-HAay4YHbBIE MTPEIMETHI.

Jlnst u3ydenusi Ouonoruy Ha 6a30BOM YPOBHE CPEIHETO OOIIEero 0Opa3oBaHUs OTBOJAUTCS
68 yacos: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezelno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak HayKka.

buonorus xak Hayka. CBsi3p OMOJIOTUH C OOIIECTBEHHBIMM, TEXHUUYECKUMHU M IPYTUMHU
€CTEeCTBCHHBIMU HaykKaMu, ¢unocodueit, dTUKOH, ACTETUKOW W mpaBoM. Pomp Ouonoruu B
(hopMHUPOBaHUN COBPEMEHHOW HayYHOH KapTHHBI Mupa. CucTtemMa OMOJIOrMYeCKHX HayK.

MeTtopl TO3HAHUS KUBOUM NpHUpOAbI (HAOII0IeHNE, SKCIIEPUMEHT, OMKMCaHUE, U3MEpPEHHE,
KJ1accu(uKanus, MOAETUPOBaHNE, CTATHCTUUECKass 00pabOTKa TaHHBIX).

JdemoncTpanuu:

[optpetsr: Y. apBun, I'. Mennens, H. K. Konbios, [{x. Yorcon u @. Kpuk.

Tabnuip! U cxembl: «MeTOo bl MO3HAHUS KUBOW TIPUPOIBD».

JlabopaTopHble H IpaKkTHYeCKHe padoThI:

[IpakTrueckas pabora No 1. «lcmonp3oBaHue pa3TUYHBIX METOJOB MPH H3YYEHUU
OHMOJIOTUYECKIX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl U MX OPraHHU3aIus.

JXKusbie cuctembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouosoruu. OTiaHyhe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OmocucTeM H HX pa3HOoOOpa3ue. YPOBHU OpraHU3alid OUOCHUCTEM:
MOJIEKYJISIPHBIN,  KJIETOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIA,  MOMYJSIIMOHHO-BUIOBO,
9KOCHCTEMHBIH (OHOTE0IEHOTUYECKHIA), OMOC(HEPHBIA.

JdemoncTpanuu:

Tabmuuel u cxembl: «OCHOBHbIE NpPU3HAKU KU3HW», «YPOBHU OpraHU3alluu >KUBOMN
IPUPOJIBI.

Oo6opynoBanue: Mojaens Monekysl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKHU. XUMUYECKUE  DIJIEMEHTHI: MaKpOd3JIEMEHTBHI,
MUKpO3JeMeHThl. Bojia 1 MUHEpabHbIE BEIlecTBa.

OyHKIMKM BOABI M MHUHEpaJbHBIX BelllecTB B Kkierke. [loxnepikaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHne 6eKoB. AMUHOKUCIOTH — MOHOMEpHI OenkoB. Hezamenumbie
U 3aMEHHMbIE AaMUHOKHMCIOTHL. AMUHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl O€lKOBOH
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUUHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GyHKIMHM OETKOB.

®epMeHThl — Ouosormyeckue kKaranuzaTopbl. CTpoeHue (epmeHTa: aKTUBHBIM IIEHTP,
cyocrpatHas  crneuuduuHocts. Kodepmentsl. Burtammubel.  Otianuus  (pepMeHTOB  OT
HEOpPraHMYECKHUX KaTalu3aTopoB.

VYraeBoasl: MOHOCaXapH bl (TJII0K03a, pubo3a U J1e30KCHuprd03a), Aucaxapusl (caxaposa,
JAKTO3a) MW TMojucaxapuibl (Kpaxmaj, TJIMKOTeH, IIeJUTI0JI03a). buosorndeckue QyHKIUN
YIJIE€BOJIOB.

Jlunuaer:  tpurmnepunbl, dochomunuabl, crepounsl. [ uapoduibHO-THAPOGOOHBIC
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB M JUMHIOB KakK
HMCTOYHUKOB YHEPIUH.

Hyxneunossie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpB! HYKJIEHHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenme m ¢ynxkumm PHK. Buger PHK. AT®: crtpoenue u
¢byHKINN.

[utonmoruss — Hayka o kietrke. KnertouHass Teopus — mpuMep B3aUMOJCUCTBUSL HJCH U
(akTOB B HAYYHOM MO3HAHUH. METOIbI N3YUEHUS KIIETKH.

Knetka kak nenoctHas >kuBasi cucrema. OOmiye Mpu3Haky KIETOK: 3aMKHYTas HapyKHas
MemOpana, mosexynsl JIHK kak reHeTHueckuii anmapar, cuctemMa CUHTe3a OeJka.



Tumbl KJIETOK: »JyKapHOTHUYecKass M mOpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHIECKOM KieTku. KineTounas crenka 6akrepuii. CTpoeHHE dyKapHOTHUYECKOU KIETKH.
OCHOBHbBIE OTJIMYHS PACTUTENILHON, )KUBOTHOM U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTE€HKA, TIIMKOKAIMKC, UX (YHKIHH.
[Inasmatuueckas memOpana, e€ cBoiictBa M ¢yHkiMU. l[luromnazma u e€ OpPraHOMIBL
OpnnomeM6pannbie opranouas! kietku: JIIC, anmapat ['onbaxku, nu3ocomsl. [lonyaBTOHOMHBIE
OpraHoujbl KJIETKU: MHUTOXOHApPUH, IIacTHibl. IIpomcxoxkneHne MUTOXOHIAPUA M IUIACTHUA.
Bunet mnactun. HememOpanHble opraHOUAbl KJIETKU: puOOCOMBI, KJIETOYHBIA LEHTP, LIEHTPUOIIH,
PECHUYKH, KI'yTUKU. DyHKIIMY OPraHOUI0B KIIETKU. BKitoueHus.

SAnpo — perynaropHsii HieHTp KieTku. CTpoeHue sapa: siaepHas 000J09Ka, Kapuoruiazma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpancnopT BEMIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [Ix. YorcoH, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Juarpammel:  «PacnpeneneHue XUMHUYECKHX 3JIEMEHTOB B HEXHMBOW MPUPOIEY,
«PacrnpenenieHue XUMAYECKUX JIEMEHTOB B JKUBOU PUPOIEN.

Tabmuuer u cxembl: «llepuoguueckas Tabmuia XUMHYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «brocunTe3 Oenka», «CTpoeHne Mosekynsl Oenkay, «CtpoeHue GpepmeHTay,
«Hyxnennosie kucinotel. [JHK», «Ctpoenue monekynsl ATD», «CTpoeHre 3yKapuOTHYECKOM
KIeTKn», «CTpoeHue XHUBOTHOM KiIeTKW», «CTpoeHue pacTUTENbHOM KIeTKn», «CTpoeHue
MIPOKAPUOTUYECKON KIIETKN», «CTpOCHHE SApa KIETKU», «YTIEBOABDY, «JIunmuasm».

ObopynoBaHue: CBETOBOM MHKPOCKOIN, OOOpYZOBaHWE MJIsi MPOBEACHUS HAOIIOIACHUH,
M3MEpEeHUH, HKCIEPUMEHTOB, MUKPOTpPENapaThl PaCTUTEIbHBIX, KUBOTHBIX U OaKTepHAbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

JlaboparopHast padora Ne 1. «/3ydeHue KaTaTMUTUYCCKOW aKTUBHOCTH ()EPMEHTOB (HA
MpUMepe aMUIa3bl WIH KaTaaasbl)y».

JlaGopaTopHast padota Ne 2. «M3ydeHue cCTpoeHUs KJIETOK PACTCHHM, >KUBOTHBIX M
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpeNapaTax U X OMUCAHHUE.

Tema 4. /KusHe1eATEIbHOCTH KIETKH.

OOmen BemiecTB, WIM MeTa0ONM3M. ACCUMWISIHS (IJIACTUYECKH OOMEH) U
JUCCUMMWIALINS (PHEpreTuyecKuit 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metaboausma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B IOHUMAHUU METa00IU3Ma.

Tuner oOMena BemniecTB: aBTOTPOo(HBIA U TeTepoTpodubd. Pons dhepMeHTOB B 00MEeHE
BEILECTB U NIPEBPALLEHUH S3HEPTHH B KIIETKE.

®ortocunte3. CseroBas u TeMHOBas (Ha3el (QorocuHTeza. Peaknuu (doTocuHTE3A.
DddextuBHOCTh poTOCHHTE3a. 3HAUEHUE POTOCUHTE3A IS KU3HU Ha 3emiie. BriusHue ycnoBwuii
cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 IPOJAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIIue OakTepuu. 3HAYCHHE XEMOCHHTe3a ISl KU3HU Ha
3emuie.

OHepreTuyecknii oOMeH B KieTke. PaciuieruieHme  BEIECTB, BbIICTICHUE U
aKKyMYJIMPOBAaHUE SHEPTUU B KIIETKE. DTaIbl HEpreTuyeckoro ooMena. I'ukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHue, WIM  KJIETOYHOE  JbIxaHue. OKHCIUTENbHOE
dhochopmmpoBanue. DPHEKTUBHOCTH IHEPreTUIECKOro 0OMEHa.

Peakuun wmarpuuyHoro cuHre3a. leHermueckas wunpopmamma u JIHK. Peammzamus
reHeTH4eckord MHpopmaIuu B KiIeTKe. [ €eHeTHMUeCKHil KOJ M €ro CBOWCTBA. TpPaHCKPHUIIUS —
MaTpuuHblid cuHTe3 PHK. Tpancnauus — 6uocuntes Oenka. Jransl TpaHcnsiuun. Koauposanue
aMUHOKHCIIOT. Poss prbocom B OmocuHTE3€e OerKa.

Hexnerounsie ¢opmbl XKu3HM — BUpPYCHl. Mctopust oTkpeiTusi BupycoB (. W
NBanoBckuit). OCOOEHHOCTH CTPOEHUS M KU3HEHHOTO ITMKJIa BUPYcoB. baktepuodaru. bonesnu



paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA, BbI3BIBACMLIC BUPYCAMMU. BI/IPYC I/IMMyHOI[C(I)I/IL[I/ITa YCJIO0BCKa

(BUY) - Bozoymurens CIIM/la. OOpaTHast TpaHCKpHUIIIMSA, peBepTa3a M HWHTErpasa.
[IpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00J€BaHUN.
JdemoHcTpauuu:

Ioptpetsr: H. K. Konsnos, JI. . UBanosckui, K. A. Tumupszes.

Tabmumpt w  cxembl: «Twumel  maTadus», «Metabomusm»,  «MHUTOXOHAPHUSY,
«OHepreTrueckuii 0omeny», «Xmnoporuacty, «Porocunred», «Ctpoenue JIHK», «Ctpoenue u
dbyHkuuoHupoBanue  TeHay, «CuHTe3  Oenkan, «[eHermueckmii  kKom», «Bupycem,
«bakrepuodparn», «Ctpoenume u >xku3HeHHbIH 1wukn Bupyca CIIM/la, OGakrepuodaray,
«Pennmukanus JJHK».

O6opynoBanue: Moaenu-anmukamuu «Yapoenue JIHK u tpanckpunmmsy», «buocunTes
oenkay, «CTpoeHHe KIETKN», MoJieib cTpykTypsl JJHK.

Tema S. PazMHOKeHHe H HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1y, WM >KA3HEHHBIM LMKN KieTku. MaTepdasza m mwmrtos. [Ipomeccsr,
nporekaromue B uHTepdasze. Permmmkamms — peakuus marpuyHoro cunte3a JIHK. Crpoenue
XpoMOcOM. XpOMOCOMHBIH HAO0Op — KapHOTHUIl. JIMIJIOMAHBIA M TaIUIOWAHBIA XPOMOCOMHBIC
Habopel. XpoMaTuabl. LluTonmormueckue OCHOBBI Pa3MHOXKECHHS M MHIWBUAYAJTLHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Crangum muto3a. I[Ipouecchbl, mpoucxonsdiiue Ha pas3HbBIX
CTaJusIX MUTO3a. buosornueckuii CMbICI MUTO3A.

[IporpamMmmupyemasi ruO€b KIETKH — alloNTo3.

@opMbl  pa3MHOXKEHHMS OpPraHM3MOB: Oecrmonoe W MoyioBoe. Buabl  Oecmonoro
Pa3MHOXXEHHUS: JIeJIEHUE HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpazoBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAUEHUE IS
CEJIEKIIIH.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYHUS OT OECIOIOro.

Meiio3. Craguu wmeiosza. Ilporeccel, mpoucxojsime Ha cragusx Meinosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca U 3HaYEHUE MENH03a.

I'amerorenes3 — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y KUBOTHBIX. [10JIOBBIE JKeIe3HI:
CEMEHHUKU U sMuHuKH. OOpa3oBaHHME W Pa3BUTHE IMOJOBBIX KIETOK — rameT (CIepMaTo30uj,
AWLIeKJIeTKa) — crepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpOEHHUS SHIEKIETOK U
cnepmaro3zonioB. OmionorBopenue. [laprenorenes.

WnnuBunyanpHOEe pa3BuTHE (OHTOTEHE3). OMOpPHOHANIBHOE pa3BUTHE (IMOPHOTEHER).
Otanbl 3MOPHUOHATIBHOTO PA3BUTHSL Yy MO3BOHOYHBIX >KMBOTHBIX: JPOOJICHHE, TacTpyJslus,
opra"oretes. IlocramOpuonanbHoe pa3BuTHe. TUIbI TOCTAIMOPUOHANIBHOIO Pa3BUTHSA: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BrusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 BETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHHU, CTaJuu
pa3BUTHSL.

JdemoncTpanum:

Tabmump! u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «JIBOWHOE OIUIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOKEHHE pacTeHUun», «lleieHne KIETKU
Oaktepuity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBIN MUK,
«Pemmmukanusa JJHK», «Muroz», «Meiio3», «IIpsmoe u Hempsimoe pa3Butue», «l'ameToreHes y
MJIEKOIIATAIOIINX U YeJIOBEeKa», «OCHOBHBIE CTAIMH OHTOT€HE3a.

OO6opynoBaHue: MHUKPOCKOIN, MHUKporpenaparsl «CrnepMaTo30uabl MIIEKOIMHUTAOIIETOY,
«Sineknerka milekonuraromero», «KapuoknHe3 B KJIETKax KOpemIKa JyKa», MarHUTHas
Moienb-anmukanus «/lenenne knetkn», moaens JTHK, Moxens MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTH4YeCKHe padoThI:

JlaboparopHuas padota Ne 3. «HabmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TFOTOBBIX MUKPOIIPENapaTaxy.



JlabopatopHass pabora Ne 4. «/3ydeHue CTpOEHHUS TIOJNOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. McTopuss pa3BuThs TreHETHMKH. Ponb wuTOIOTMM |
SMOPHUOJIOTHH B CTAHOBIICHUH T€HETUKU. BKIIal pOCCUICKHX U 3apy0eKHBIX YUYEHBIX B PA3BUTHE
TeHEeTUKH. MeToapl TEeHETHKH (THOPUAOIOTHYECKHH, IMTOTCHETHYECKHUH, MOJIEKYISIPHO-
reHetuyeckuii). OCHOBHbIE T€HETUUYECKHUE MOHATHUS. | eHeTnYecKasi CHMBOJIMKA, UCIIOJIb3yeMas B
CXEMaxX CKpeIIMBaHM.

3aKOHOMEPHOCTH  HAcleOBaHUs  MPU3HAKOB, ycTaHoBiIeHHble [.  MeHnenem.
MonorubpuaHoe CKpenmBanue. 3aKoH eIMHO00pa3us THOPUIOB MTepBOTO MoKoJieHus. [IpaBuino
JTOMUHUPOBAaHMUS. 3aKOH paculerieHus npu3HakoB. ['mmote3a uyuctoThl ramer. [lomHoe wu
HEMOJIHOE TOMUHUPOBAHUE.

JurubpugHoe CKpemyBaHuWE. 3aKOH HE3aBUCUMOTO  HAcClIeIOBaHMA  IMPU3HAKOB.
[{uToreHeTHYECKNE OCHOBBI JAUTHOPHUIHOTO CKpEUIMBaHMS. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonp3oBanne aHAM3UPYIOIMIETO CKPEIIMBAHMS ITIST ONIPEICTICHISI TEHOTUTIA OCOOH.

CueruieHHOe HaclefoBaHue Tpu3HakoB. Pabora T. Moprana 1o CHEIUIEHHOMY
HaclieZJoBaHuIo reHoB. HapylieHue clierieHus: TeHOB B pe3ysIbTaTe KPOCCHHTOBEpa.

XpoMOCOMHasi TEOPHS HACIEICTBEHHOCTHU. [ eHeTHUeCKnEe KapThl.

'enetuka nosa. XpoMOCOMHOE OIpeJeieHe Moyia. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
l'omorameTHble W rereporaMeTHble OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CIEIJICHHBIX C
TTOJIOM.

M3MenunBoCTh. BUbl ”3MEHYMBOCTH: HEHACJIEACTBEHHAs! U HAcJIeACTBEHHAas. Poib cpebl
B HEHACJICICTBEHHOW W3MEHYMBOCTH. XapaKTePUCTUKA MOJUPUKAIIMOHHON HW3MEHUHUBOCTH.
BapuaunonHslil psg v BapuanuoHHas kpuas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUUBOCTH.

HacnencTBeHHas, MM TEHOTHIIMYECCKAs, N3MEHUYMBOCTh. KOMOMHATUBHAS M3MEHUHUBOCTD.
Meiio3 © TmOJIOBOM TpoIlecC — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTH. MyTaloHHAs
M3MEeHUMBOCTh. Kiaccudukamuss Myrtanuid: TeHHBbIE, XpPOMOCOMHBIC, TeHOMHbIe. YacToTa u
MPUYUHBI MyTaluii. MyTtareHHbsie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOM
n3meHunBocty H. 1. BaBuioga.

Bresaepnas HacieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka uenoBeka. Kapuorum dyenoBeka. OCHOBHbIE METOJIbI T€HETHKU YEJIOBEKA:
TeHEaJOTHYCCKUd, OJIM3HEIOBBIM, IUTOTCHETUYECKUH, OHOXMMHYECKUH, MOJEKYISIPHO-
reHetuyeckuil. COBpEMEHHOE OIpe/lelIeHUe TEeHOTUIA: TMOJHOTE€HOMHOE CEKBEHHPOBAaHUE,
TeHOTHNHpPOBaHKWE, B TOM umcie ¢ nomoimpio [I[P-anammsa. HacnencrBennsie 3aboseBaHus
YelloBeKa: TeHHbIe OoNle3HH, OONe3HW C HACIEACTBEHHON MPeapacloioKEHHOCTHIO,
XpoMocoMHBIe Oonie3Hu. ComaTthueckue U TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpunIMITEI 310pOBOTO 00pa3a KU3HHU, TUATHOCTUKU, MPO(DUIAKTUKYA U JICUCHUS TeHETHYCCKHIX
Oose3Hel. MeIUKO-TeHETHYECKOe KOHCYJIbTUPOBaHHE. 3HAUCHUE MEIAUIIMHCKOW TEHETHKU B
MPEIOTBPAILICHUH U JICYCHUN TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumuu:

Ioptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuuer u cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €T0 IUTOICHETHYECKass OCHOBAY,
«3aKOH PpacUICIUICHUs] W €ro IUTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTbI TaMeT»,
«durubpunnoe ckpenmBanuey, «lluTomornueckue OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHHS,
«Meino3», «B3anmoneiicTBre amiebHbIX T€HOBY, «['eHeTHuuecKrne KapThl paCTEHUM, )KUBOTHBIX
U 4yenoBekay, «['eHeTuka monay, «3aKOHOMEPHOCTH HACIEAOBAHUS, CIETUIEHHOTO C IOJOMY,
«Kapuotunpsl YenoBeKa MW IKUBOTHBIX», «Buubl wu3MeHuuBOCTHY, «MoauduxkamoHHas
M3MEHUUBOCTH», «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpymm KpoBu», «MyTaloHHas
HU3MEHUYHUBOCTE.



O6opynoBanue: Mojenu-anminkanuu «MoHoruOpuaHoe ckpemnuBanue», «HemomHoe
JOMHHUpOBaHME», «JluruOpunHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpemnapar «Jpo3oduna» (Hopma, myranuu (HOpMbl KpbIIEEB U OKPAcKH Teja), repoapuii
«I"opox MOCEeBHOW.

JlabopaTopHble M NpakTHYeCKHe PadOThI:

JlabopaTtopHnast padota Ne 5. «3ydenne pe3yapTaTOB MOHOTHOPHUIHOTO U JUTHOPH THOTO
CKpEIIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKpOIIpENapaTaxy.

JlaGopaTtopnast padota Ne 6. «3ydyenne MoauduKanmMOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBON».

JlabopaTopnass pabora No 7. «AHanm3 wMyTanmmid y JApo30GHIbBI HAa TOTOBBIX
MHUKpOIIpenapaTax.

[Tpaktruueckas padota Ne 2. «CocTaBJICHHE W aHAJIN3 POJTOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi opranu3MoB. OCHOBBI OHOTEXHOJIOTMH.

Cenexkuus Kak HayKa M MPoIecC. 3apoXKIeHUE CeNeKIun U aoMectukanusd. Yuenune H. U.
BaBuioBa 0 1HEeHTpax NPOUCXOXKIEHUS W MHOrooOpas3usi KyJbTYpHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KJICHHSI TOMALTHUX )KUBOTHBIX. COpT, NOPO/Ia, ITAMM.

CoBpeMEeHHBIE METOJBI CENCKIIMU. MacCOBBI U WHANBUAYAIBHBI OTOOPBI B CENEKIIUU
pacteHuii u kuBOTHBIX. OliIeHKa SKcTephepa. bIu3KopoaCcTBEHHOE CKpelIMBaHHEe — MHOPUIMHT.
Uwncras nuHus. CKpenMBaHUE YHUCTBIX JIMHWUK. ['erepo3uwc, winu THOpHWIHAS CHJIA.
HepoactBennoe ckpemmBanue — ayrOpuaunr. OtmanénHHas rubpuauzanus U e€ YCHEeXH.
HcKkyCCTBEHHBIN MyTareHe3 M MOJYyYECHHUE IOJUILIOUAOB. J[OCTHKEHHUS CEJNEKLIUH PACTEHHI,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosorusi kak oTpacib MPOU3BOACTBA. [eHHAs WHXKEHEpHUs. Talbl CO3JAaHUS
pexombunantHoit JIHK u Tpancrenneix opranusmoB. Knerounas umxenepus. KnetouHbie
KyJIbTypbl. MUKpOKJIOHAJFHOE pa3MHOKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHME M dThdyeckue mpodiemb.. MO -
T€HETUYECKU MOAUPUIIMPOBAHHBIE OPTAaHU3MBI.

JlemoHCTpanuu:

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. BaHOB.

Tabnmuuer u cxeMmbl: kapTa «LIeHTpBI NPOMCXOXKIEHUS M MHOTOO0pa3usi KyJIbTYpPHBIX
pacrenuit», «Ilopoapl moManTtHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OTmaanéHHast
rubpuamzamusy, «Pabotel akamemmka M. @. HWBanoBay, «[lomumnoungus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTypsl M KIOHUpOBaHHE», «KOHCTpyMpoBaHHE W TEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBaHue: MYJISIKH TIJIOJIOB M KOPHETUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenwuii, repoapuii «CenbCKOX035IICTBEHHBIE PACTEHUS.

JlabopaTopHble M NpakTHYeCKHEe PAdOThI:

DOkckypcusi «OCHOBHBIE METOJIbl U JIOCTHUKEHUSI CEJICKLIMU PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIA YYacTOK, B TEILJIMYHOE
XO03SIUCTBO, JTA00OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBosirouMOHHAsA OHOJIOTHS.

[Ipennocsiiku BO3HUKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIIOLMOHHAA TEOpHUs U €€
MecCTO B Onosyioruu. BiusHue 3BONOIMOHHON TeOpUH Ha pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CBunerenbctBa  3BomonMM. [lageoHToJIOTMUECKHE: TIOCIEA0BATENbHOCTD TMOSBICHUS
BUJIOB B MaJIEOHTOJIOIMYECKON JIETONUCH, NIepexoaHble (hopMbl. bruoreorpaguueckue: cxoacTBoO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M pa3iavyusi 3MOPHOHOB pPa3HBIX BHJIOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AaHAJIOTUYHBIE, PYJUMEHTAPHbIE OpTraHbl,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHU3MOB HACJEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHass teopusa Y. J[lapBuna. IIpennoceliky BO3HMKHOBEHMS J1apBUHU3MA.
JIBwokymMe Ccuibl 3BOJIOUMKM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpHU
OTPaHUYEHHOCTH PECypCcOB, HeompeAenéHHas H3MEHYUBOCTh, OOpbh0a 3a CyIIECTBOBAaHME,
€CTEeCTBEHHBIN 0TOOD).

Cunternueckas teopus 3ostonnu (CTI) u e€ 0OCHOBHBIE MOJOKESHHUS.

Muxpossonronus. [Tomynsanus kak eIUHULA BUIA U 3BOJIIOLUH.

JBwxyue cuibl ((hakTophl) HBOJIONUKM BUAOB B NpHpoje. MyTallMOHHBIA mpouecc U
KOMOMHATHBHasg W3MEHYMBOCTh. [lomynsunnoHHble BOJMHBI M JApeild reHoB. Mzomsauus u
MUTpaLys.

EcrecTtBennpii 0TOOp — Hampamistonui (aktop sBoionun. DopMbl €CTECTBEHHOTO
otOopa.

[Tpucnoco0aeHHOCTh OPTaHU3MOB KaK Pe3yibTaT IBOMONUH. [IpuMepsl mprcocoOneHui
y Opranu3MoB. ApoMop(h03bl U HIUOATATITAIHH.

Bung u Bunoo6pazoBanue. Kpurepum Buga. OCHOBHbBIE (GOpPMBI BHI000pa30BAHMUSA:
reorpapuueckoe, IKOJIOTHIECKOE.

MakposBomronus. PopMbl 3BOSIOLUH: (pueTHdecKas, AUBEPreHTHAs, KOHBEPIreHTHas,
napasienbHas. HeoOpaTtuMocTh 3BOTIOIMUH.

[lponcxoxxaeHne  OT  HECHEUMaIM3MPOBAHHBIX  MPEAKOB. ITporpeccupytomas
crenuanu3anysi. AnantTuBHas paananus.
JdemoHcTpanuu:

[optpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, . Mromnep, A. H. CeBepros.

Tabmuupel u cxembl: «Pa3BuTHE OpraHMyeckoro Mupa Ha 3emie», «3apoJblilin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «DopMbl OOprOBI 32 CYIIECTBOBAHUEY,
«EcrecTBennbii  0TOOp», «MHOrooOpasue CcOpTOB pacTeHHil»y, «MHOrooOpasue mopos
KUBOTHBIX, «[lomymsium, «MyTtannoHHas U3MEHYUBOCTDY, «ApoMop(o3bI»,
«Uonoanantanumny, «OO0mas aereHepauus», «Bwxymue cuibl 3Bomonun», «Kapra-cxema
Mapmipyrta mytemectBus Y. JlapBuna», «bopbba 3a cymectBoBanue», «lIpucmocodbieHHOCTD
opranusmoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUOOOPA30BAHUEY.

ObopynoBaHue: KOJJIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKU, HA0Op IUIO/I0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHBIX MPUCIOCOOJIEHUHN Y KUBOTHBIX», MO/eNb «OCHOBHbIE
HaNpaBJICHUS IBOIIOLUMUY», 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOIO MO3Ta IO3BOHOYHBIX Y.

buoreorpaduueckas kapra Mupa, KojuleKIus «@POpMBI COXPaHHOCTH MCKOIAE€MbIX
XKHUBOTHBIX U pacTeHuil», moaenp ammiukanus «llepekpéct XpoMocom», BIaXHbIE MPETapaThl
«Pa3Butne Hacexomoro», «Pa3Butue nArymku», MukpomnpenapaTr «J/pozoduna» (HopMma,
MyTalu (POpMBbI KPbLIHEB U OKPACKU TEJA).

JlabopaTopHble M NpakTHYeCKHe PadOThI:

JlaGopatopnas padota Ne 1. «CpaBHeHHE BHJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHIOY.

JlabopaTopHass pabota Ne 2. «Omnmcanue TPUCIOCOOJICHHOCTH OpraHu3dMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE KM3HU HA 3emJie.

JloHay4HbIe MPEACTABICHUS O 3apOXKJICHUM KU3HU. HaydHble runore3bl BOSHUKHOBEHUS
JKU3HM Ha 3emJyie: abuoreHe3 M IMaHCIEpMUs. XUMHYECKas IBOJIONUS. AOWOTCHHBIH CHUHTE3
OpraHMYECKMX  BEIIECTB W3  HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronnu. HavanbHbie sTambl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
DopMHUpPOBAHUE MEMOPAHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. IlepBble KIETKU U UX
sBosOLMSL. PDOPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPraHU3MOB.



PasButue xu3Hu Ha 3emie mno s3paM U nepuonaMm. Karapxed. Apxeiickas u
npotepo3oiickas dpbl. [lameo3oiickas spa u e€ mepuoAbl: KEMOPHUNCKHA, OPIOBUKCKHMA,
CUJIypUHCKHM, IEBOHCKUHI, KAMEHHOYI OJIbHBIN, IEPMCKUM.

Me3o30iickas 3pa U €€ IepruoAbl: TPHACOBBIN, FOPCKUI, MEIIOBOM.

Kaitno3oiickast spa u e€ nepuosl: ajJeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.

XapakTepucTuka KIUMara W TEeOJOTHMYeCKHX MporieccoB. OCHOBHBIC JTaIlbl IBOJIOIHMHI
pPaCTUTENHFHOTO U YKMBOTHOTO MHupa. ApoMopdo3bl y pacTeHUd W >KUBOTHBIX. llosiBneHwme,
pacuBET U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4YecKOro MUpa Kak OTpakeHUe HBONIONUU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPTaHU3MOB.

DOBOJIIOIMSL  4Y€JOBEKa. AHTpPOIOJIOTUS KakK Hayka. Pa3BuTue mpeacTaBieHUd o
MIPOMCXOXKICHUH YesloBeKa. MeToibl u3ydeHuns aHTpororesesa. CxoAcTBa U pa3inyusl 4eI0BeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHHUE YEIOBEKa.

JBwxkymue cunbl (dhakTopbl) aHTpomoreHe3a. HacrmencTBeHHass HW3MEHYHMBOCTh |
ecTecTBeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYAHHA TPyAa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJlUM W BETBU SBOJIOLMU YEJIOBEKA: aBCTPAIONMUTEKH, YUEIOBEK YMEIbIH,
UYenoBek mnpsmoxondmuii, YenoBek HeanaepTanabCckuii, YemoBek pasymHbid. Haxomku
MCKOTIAEMBIX OCTATKOB, BPEMS CYIIIECTBOBAHUS, 00JIACTh PACHPOCTpaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYAUS.

UYenoseueckue pacbl. OCHOBHBIC OOJBIINE pachl: €BPOICOUIHAS (E€Bpas3HiicKasi), HErpo-
aBcTpajonHas  (PKBaTOpHalbHAsg), MOHTOJIOMAHAas  (a3MaTCKO-aMepuKaHcKas).  YepTsl
MPUCTIOCOOJIEHHOCTH TIPEACTABUTENICH YEIOBEYECKHX pac K YCJIOBHUSIM CYIICCTBOBAHUSA.
EnunctBo uenoBeueckux pac. Kputuka pacuzma.

JdemoHcTpauuu:

Iloptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Mumnep, I'. FOpu, Y. lapBus.

Tabmuip! u cxembl: «Bo3aukHoBeHne COTHEYHOU cUCTeMbl», «Pa3BuTHE OpraHMYecKOro
mupay», «PactutenbHas kinetka», <«OKuBoTHas kieTka», «lIpokapuotuyeckas KIeTKay,
«CoBpeMeHHasl CHCTeMa OpPraHUYecKOro mupay», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHUS
YelloBeKa M UYeJOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJO0K
MPEIKOB COBPEMEHHOTO uYesoBeKa», «JlpeBHeitmme moam», «/peBnue moam», «llepsbie
COBPEMEHHBIE JIIOAN», «YeI0BeUecKe pachi».

Ob6opynoBanne: wMymsiku — «[Ipoucxoxaenue yenoBeka» (OFOCTBI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CICNKH WIH W300paKeHHs] KAMEHHBIX OpyIuil
MEePBOOBITHOTO YEJIOBEKA (KaMHHU-YOIIEPHI, pyOusia, ckpediia), TeOXpPOHOJIOTHYecKas TaOauIa,
KoJuleKUus «POopMbI COXPAaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpakTHYeCKHEe PA0OThI:

[Ipaktuyeckast padora Ne 1. «/3yyeHne MCKOMAaEMBbIX OCTATKOB PACTEHUH M )KUBOTHBIX B
KOJUIEKLIASIX ).

DKCKypcusi «IBOJIIOIMS OPraHUYECKOTr0 MUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WU
KpaeBea4eCKuil My3ei).

Tema 3. OpranusMsl U OKpY:Kal0Ias cpeaa.

DOKojorusi Kak Hayka. 3aJadyd M pas3lesibl AKOJOTMU. MeToapl 3KOJIOTHYECKUX
uccieaoBaHui. JKOJOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKa.

Cpeapl ~ oOuTaHMs ~ OpPraHMW3MOB:  BOJAHAsl,  HA3eMHO-BO3AYIIHAsl,  IIOYBEHHAs,
BHYTPHUOpPraHU3MEHHAsI.

Oxonorunueckue (akropel. Kimaccudukamms sKogorndeckux (GakTOpoB: aOMOTHUECKHE,
OMOTUYECKUE U aHTPONOreHHbIe. J[elicTBHE IKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuoruueckue  (axkTopel:  CBET, TeMIlepaTypa, BiIaxHOCTb. DoTomepuoausm.
[IpucnocoOeHns OpraHu3MoB K IEHCTBUIO aOMOTHUYECKUX (haKTOPOB. bruoornueckue puTMel.



buotnyeckne  ¢dakropel. Buasl OMOTMYECKHMX  B3aUMOJEHCTBHHA:  KOHKYpEHIIMA,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusMm, koonepamus, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEUTpaau3M. 3HaueHHEe OMOTHYECKHX
B3aUMOJICHCTBUH JIJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momyasnud. OCHOBHBIE TOKa3aTead MOIMYJISAILUH:
YHCIICHHOCTh, IUIOTHOCTh, POXIa€MOCTh, CMEpPTHOCThb, TPHPOCT, Murpamnus. JuHammuka
YHCICHHOCTH HOMYJISIMU U €€ PEeTyIIsIIHA.

JdemoHcTpauuu:

[optpetsr: A. 'ym6onsar, K. @. Pynwe, O. ['ekkens.

Tabmump! u cxemsl: kapta «lIpupoaasie 30Hb 3eminy, «Cpenbl OOUTAHUS OPTaHU3MOBY,
«Doronepuoansm», «llomymsauun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TMOMYJISIUA
nHpy3opun-Tydenprny, «llumespie enm.

JlabopaTopHbie n IpakTHYecKue padoThbI:

JlabopaTopHnas padota Ne 3. «Mopdonornueckre 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOUTaHU.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[paktuyeckas padora Ne 2. «[lonc4€T MIIOTHOCTH MONMYISIIIUN PAa3HBIX BUIOB PACTCHUI .

Tema 4. Coo0111ecTBa M DKOJOrHYeCKHE CHCTEMBI.

CoobmecTBO  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBafd,
MPOCTPAHCTBEHHAA, Tpodudeckas (muiieBasi). Bunsi-nomunantel. CBsi3u B OHOLIEHO3E.

Dkonoruveckue cuctembl (3kocuctemsbl). [loHaTHe 00 3KOCHCTEeME UM OHOTEOICHO3E.
OYHKIMOHANBHBIE KOMIIOHEHTBHl 3KOCHCTEMBI: MPOJYLEHThl, KOHCYMEHTBI, PEAYLCHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (IMUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE TMOKa3aTelud JKOCHCTEMBI: Ouomacca,
MPOAYKIMSL. OKOJOTMYECKUE MHUpPaMUAbL: NPOAYKLHH, UYUCIEHHOCTH, Ouomacchl. CBolcTBa
9KOCUCTEM: YCTOWYMBOCTD, CAMOpPETYIALUs, pazButue. CyKieccus.

[IpuponHble 3KOCHUCTEMBL. OJKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOTO WIIH
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE SKOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOO3KOcUCTEMBI. buonornueckoe u
XO03SIUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak (paktop ycToMdmBOCTH dKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenne B. U. Bepnanckoro o 6uocdepe. I'panunpl, coctaB U CTpyKTypa Ouocdepsl.
XKusoe BemectBo U ero QyHkiuu. OcoOeHHOCTH Ouochepbl Kak TiI00aqbHONW 3KOCHUCTEMBI.
JlunamMuueckoe paBHOBecHE U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB M OMOT€OXMMHUYECKHE IMKIIBI 3JEMEHTOB (Yrjiepoja, a3ora).
3oHanbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTpONIOTeHHBIE H3MeHeHus B Onocdepe. [mobansHbIe
9KOJIOTUYECKHE MPOOIJICMBI.

CocyecTBoBaHuE TPUPOABI U yenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA pallMOHANBHOIO YIIPABICHUS MPUPOIHBIMU PECypcaMu U UX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoncTpauuu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxembl: «llumessie nienu», «buoneHo3: coctaB U cTpykrypay, «IIpupoanbie
coobmectBay, «llenn mnuraHusy, «OKojormueckas mnupamuaa», «buocdepa u yemosex»,
«IJKOCHCTEMA IIUPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTeMa XBOWHOro Jecay, «buoneHos
Bofl0éMa», «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHBIE BO3JEHCTBUS HA IPUPOIYY,
«BaxxHele MCTOYHUKH 3arps3HEHHs] BO3JyXa U TPYHTOBBIX BoI», «[louBa — BaxHeimias
cocrasisomas ouochepsr», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBbIi d3PPerT», «PaKTOpHI
paanoaKTUBHOTO 3arpsi3HeHus ouocheprn», «O0mas cTpykrypa ouochepsi», «PacnpocrpaneHnue



KU3HH B Ouocdepey, «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepona B Guocheper,
«KpyroBopoT azora B mpupoae».

Ob6opynoBanue: MO/IEJIb-aNIIINKALUS «Tunuunele OMOIICHO3BD», repbapuit
«PactutenpHble  coobmecTBay, Koutekuun  «buornenos», «BpemnmTtennm — BaKHEHIINX
CEJIbCKOXO3SHUCTBEHHBIX ~KYJIBTYp», TepOapuu U KOJJIEKIUH PAacTeHUH U  IKUBOTHBIX,
MIPUHAIEKAINE K Pa3HBIM 3KOJIOTMYECKUM I'pyIaM ogHoro Buaa, KpacHas kaura Poccuiickoi
denepanuu, n300pakeHUs] OXpaHIEMbIX BUI0B PACTCHUIN U KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITTPOTPAMMEBI T10 BUOJIOI'MW HA
BFA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBaMBarOTCs TpeOOBaHMS K pE3ylbTaTaM OCBOCHHS
00y4JaroMMUCS IPOTPaMM CPEHEro o0IIero o0pa3oBaHys: JIMYHOCTHBIM, METAIPEIMETHBIM H
npeAMETHBIM.

JIMHHOCTHBIE PE3YJIbTATbBI

B CTPYKTYPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHUA HNPCIAMCTA «buonorusy» BBIJICIICHBI
CICAYIONIME COCTaBIISAIONIME: OCO3HAHUE OOYJAIOUIUMHUCS  POCCHUUCKOM  Tpa)KaaHCKON
HACHTUYHOCTU — TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOATCIIBHOCTU M CaMOOIPCHACIICHUIO,
HaJIWMyue MOTHBAIMM K OOy4yeHHIO OHOJIOTMH, LIEJCHANPABIEHHOE pa3BUTHE BHYTPEHHUX
yOeXKIeHUI TUYHOCTH HAa OCHOBE KJIFOUEBBIX IEHHOCTEHW M MCTOPHUYECKUX TPAIUIMA pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B
cBOeH ACATCIIBHOCTU IECHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, NMpUCYIHUMU CUCTEMC
OHMOJIOTMYECKOro 00pa30BaHUs, HaJUYME SKOJIOTMYECKOro IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIn4HOCTHBIE pPE3yabTaThl OCBOCHUA mpeameTra «bHoNOrus» MOCTUraroTCs B €IMHCTBE
y‘-Ie6HOf/'I U BOCIIMTATCILHOU ACATCIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMPI
COLIMOKYJIbTYPHBIMH, UCTOPUUYECKUMU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHSATHIMU B
oOmiecTBe TpaBWJIaMU W HOPMaMHu MOBEACHHS M CIHOCOOCTBYIOT MpOIECCaM CaMOITO3HAHUS,
CaMOBOCIIUTaHUS U CaMOPAa3BUTHSI, PAa3BUTHUS BHYTPEHHEW MO3HMIIMU JIMYHOCTH, MATPUOTH3MA,
YBAXKEHHS K 3aKOHY U IIPAaBOIOPSAIKY, YEIOBEKY Tpyda U CTapLIEMy IIOKOJIEHHUIO, B3aUMHOI'O
YBXEHHUs, OEpeKHOro  OTHOWIEHUS K  KYJIbTYpHOMY  HAClIeOUI0O W TPaaulUsSM
MHOTOHAIIMOHAJIBHOTO HapoAda Poccuiickon denepaunn, NpUpOAE U OKPYKAOLIEH Cpelie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» T0oKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH O0YYaIONINXCSI PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpHUEHTAllMi, TO3UTUBHBIX BHYTPEHHHUX
yOeXICHHIA, COOTBETCTBYIOIIMX TPAJUIMOHHBIM I[EHHOCTSM POCCHICKOTO  OOIIecTBa,
paciiMpeHue >KU3HEHHOTO OIbITa M OMbITa ACSITENLHOCTH B IMPOIIECCE pean3allid OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCIIMTATEIILHOU JACATCIIBHOCTH, B TOM YHUCJIC B 4aCTH:

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3MIIMM  OOy4Yalomerocss Kak AaKTUBHOTO W
OTBETCTBEHHOTO YJIEeHa POCCHICKOT'0 OOIIECTRA;

OCO3HAHHUEC CBOHMX KOHCTHUTYLHMOHHBLIX IIpaB H O6$I3aHHOCT€I\/'I, YBAXXCHHUEC 3aKOHaA H
MIPaBOIOPSIIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-ICCKOﬁ ACATCIIBHOCTHU MIPU CO3TaHUUN y‘~I€6HI)IX IMPOCKTOB,
pelieHny yueOHbBIX U TO3HABATENBHBIX 33/1a4, BHITOJTHEHUN OUOIIOTHYECKUX IKCTIEPUMEHTOB;

CITOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHHE YUYUTBIBATH B CBOMX JICMCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JIFOJIEH C pa3HBIMH YOCKIECHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COIIMAJIBHBIM
TMIOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS YUYEOHBIX,
MO3HABATENbHBIX W MCCIEAOBATENIbCKUX 3a/1ad, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OIIOHEHTOB P 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPIKAHNUS;

TFOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU IEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS

c(hOpPMUPOBAHHOCTH POCCUICKON IPpayKTAHCKON UACHTHYHOCTH, TATPUOTU3MA, YBAKCHHS K
CBOEMY HAapoOJly, YyBCTBa OTBETCTBEHHOCTH mepen PonuHON, ropiocTh 3a CBOW Kpail, CBOIO
Ponuny, cBO# SI3BIK M KYJIBTYPY, MPOILJIOE M HACTOAIIEE MHOIOHAIIMOHAILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIEAUI W TNaMATHUKaM IPUPOJBI,
JTOCTHKEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAaHOBJIEHHUE M pa3BUTHE
OMOJIOTUY, TOHUMAHWSI 3HAYCHUSI OMOJIOTHH B MIO3HAHWY 3aKOHOB TPUPOIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaeitHas yoe:xxIEHHOCTh, TOTOBHOCTH K CITY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN pOCCUICKOr0 HapoO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICH
Ha MOPJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa[a B IOCTPOCHUE YCTOMYMBOTO OYyAyIIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMTENSAM, CO3JAaHMIO CEMbHM Ha OCHOBE
OCO3HAHHOT'O MPUHATHSA [IEHHOCTEW CEMEHHON >KM3HU B COOTBETCTBUU C TPAAULUSMH HapOJOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETHKY ObITAa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/ia, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOITMOHAIBHOTO BO3ACHCTBUS KUBOW PUPOIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHUIO B PAa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHE MPOSBISThH
KadecTBa TBOPUYECKON JTMIHOCTH;

5) ¢usuyeckoro BocnUTAHUA, (POPMHMPOBAHUSA  KYJbTYPbl 30POBbS H
3MOLMOHAJIBLHOIO 0JIArONoJIyYusi:

MOHMMAaHKE U peau3alus 3J0pOBOr0 U OE30MacCHOr0 00pasa KU3HU (3A0POBOE MHUTAHUE,
COOJIIO/ICHNE TUTUEHUYECKUX TPABWI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHA M OT/ABIXA,
perynspHas (Qpu3MYecKas aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHUS K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3]I0POBBIO;

MOHMMAaHWE [IEHHOCTH TPABWJI WHAMBHAYAJIBHOTO M KOJUIGKTHBHOTO 0€30macHOro
MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIINX 30POBBIO U JKU3HU JIFOACH;

OCO3HAHHE TOCJIEJACTBUI M HENPUATHS BPEIHBIX MPHUBBIYCK (YMOTPEOJICHUS aIKOTOJIS,
HapKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIMTAHUA:

TFOTOBHOCTB K TPYAY, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTB K aKTUBHOM JAESATEIBHOCTH TEXHOJIOTHUECKON U COIMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBaTh, IUIAHUPOBATH U CAMOCTOSITENIBHO — BBIMOJHATH — TaKylo
NeATEeNbHOCTD;

HMHTEpEC K pa3iHyHbIM cdepaM NpoecCHOHAIBHON AesTeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOpP OynyIiel mpoheccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;



TOTOBHOCTb M CHOCOOHOCTh K 0Opa30BaHUIO M caMOOOpa30BaHUIO Ha MPOTSIKEHUU BCEH
KHU3HU;

7) IK0I0THY€eCKOr0 BOCIIUTAHHUSA:

9KOJIOTHUYECKH 11e1ec000pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHUSI;

MOBBILIEHHE YPOBHS 3KOJOTHYECKOW KYJIbTYphbl: MPHOOpETEHHE OMNBITa IUIAHUPOBAHMS
MOCTYIIKOB M OIICHKH WX BO3MO>KHBIX ITOCIIEACTBUMN JIJIs1 OKPY>KAIOLIECH CpeIbl;

OCO3HaHHe T00aJIbHOr0 XapaKTepa dKOJOrHUeCKHUX Mpo0ieM U MMyTel UX perieHus;

CHOCOOHOCTH HCIIONIB30BaTh MPHOOpETaeMble TPU U3yYEHUN OMOJIOTUU 3HAHHUS U YMEHHS
MpU PEIICeHUH NpoOJieM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOJIONOIB30BaHUEM (COOIIOIEHNE
IIpaBWJ IIOBEJICHUS B MPUPOJE, HAIPABICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BHJIOB, YKOCHUCTEM, OMOChEpHI);

AKTUBHOE HEINPUATHE NCUCTBUM, MPUHOCAILIMX BpEI OKPYXKAIOIIEH NPUPOJHOW CpeEXE,
yYMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MPEeIIPUHUMAEMBIX
JEUCTBUM U NIPENOTBPALLATD UX;

HaJIW4Yue Pa3BUTOrO HKOJIOTHMUECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIbTYpBI, OIBbITA
NEATENBHOCTH  DKOJIOTUYECKOM  HANpaBI€HHOCTH, YMEHHUS pPYKOBOJICTBOBATHCS HMH B
MO03HABATEIbHONH, KOMMYHHMKAaTHBHOW M COLMAJIbHOW MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON AESITENbHOCTH IKOJIOTMUECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAayKd M OOIIECTBEHHOM TMpaKTUKHU, OCHOBAHHOTO Ha JUAJIOTe  KYIBTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOI M UNTATENILCKON KYJIbTYphI KaK CPEICTBA B3aUMOICUCTBUS
MEXTy JTIFOIbMU M TTO3HAHUS MHPA;

MOHMMaHHEe creuru(UKH OUOIOTUM KaK HAayKH, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHAJIBLHOTO0 HAYYHOI'O MBILIUIEHHUS, CO3/1aHUHU 1IEJIOCTHOTO MPEACTABICHHS 00 OKpYyKaroleM
MUpE KaK O eIMHCTBE TMPHUPOAbI, 4YelOoBeKa M OO0IlIecTBa, B TO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH NpoOIeM COXpaHEHHUsI IPUPOIHOTO PaBHOBECHS;

yOeX)AEHHOCTh B 3HAYMMOCTH OWOJIOTUU JJISi COBPEMEHHOW IMBHIM3ALNU: 0OeCTIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHbIe MPOoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTEH BBIXOJa U3 TJI00ATBHBIX
9KOJIOTMUYECKUX Mpo0sieM M o0ecrieueHus rnepexoaa K yCTOHUMBOMY Pa3BUTHUIO, PALlMOHATIBHOMY
HCIIOJIb30BAaHUIO MIPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYE€HUU OMOJIOTMYECKUX 3HAHUI B LEJSIX MOBBILIEHUS 00Iei
KYJIbTYPbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIIMOHATHHOU
IrPaMOTHOCTH O0y4aronuxcs, GopMUpyeMoil Ipu U3yuyeHUur OUOJIOTHH;

MOHMMAaHHE CYLUIHOCTH METOJOB IO3HAHMS, HCIOJb3YEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTM HCIIONIb30BaTh IOJyyaeMble 3HAHUS JJs aHajdu3a U OOBSCHEHMs SBJICHUUN
OKpY’KAaIOIIer0o MHpa M TPOUCXOIAIMX B HEM HM3MEHEHUH, yMEHHE JelaTb 0OOCHOBaHHBIC
3aKJIIOYEHHS HA OCHOBE HAayuyHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 IOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OHOJOTMYECKHe 3HAHUS JJI pelIeHus
Mpo0JIeM B pEaIbHBIX KU3HEHHBIX CUTYAIIUIX;

OCO3HAaHHE IIEHHOCTH HAay4YHOU JEeSATENIbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO U
HCCIIEI0BATENILCKYIO JEATENbHOCTh HHANBHUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K HEIMPEPHIBHOMY O0pa30BaHUI0O M CaMOOOpPA30BAHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWUU 1O OWOJIIOTMM B COOTBETCTBUU C >KU3HCHHBIMU
MOTPEOHOCTSIMHU.



METAIIPEJMETHBIE PE3YJIbTATHI

MertarnpeMeTHbIE Pe3yNIbTaThl OCBOSHUS y4eOHOTo mpeamera «bHOJOTHS» BKIIOYAIOT:
3HauMMble i1 (OPMHUPOBAHUS  MMPOBO33PEHHUA  OOYYAIOIUXCA  MEKAMCLUILUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIEHAYYHbIE TOHATHS, OTPAXKAIOIIUE IEJTOCTHOCTh HAYYHOH KapTUHBI MHpa
U crenu@uKy MeToJI0B MO3HAHMSI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, IPOIECC, CUCTeMa, HAyYHBId (PAaKT, MPUHLIHUI, THUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TeOpHsl, UcclefloBaHue, HAaOII0JIeHUe, U3MEepeHHe, HKCIEPUMEHT M APYruX), YHUBEpCaJlbHbIE
yueOHble JEHCTBUS (II03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PEryISTUBHBIE), 00ECIEeUnBaIOIINE
¢dopmupoBaHrue (PYHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOM KOMIETEHLUH O0yd4aroluxcs,
CIIOCOOHOCTH oOyyaroumxcs HCII0JIb30BATh OCBOEHHbIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAHUs W YHUBepcCalbHble y4yeOHble ACWCTBUS B IO3HABATEIBHOM U
COLIMAJIBHON ITPAKTHKE.

MertamnpeMeTHbIE pe3yJabTaTbl OCBOCHMs NPOTPaMMBl CpellHero oOIIero oOpa3zoBaHUs
JTOJI’KHBI OTPa’KaTh:

OBiaieHNe YHHBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMHU AeCTBUSIMH:

1) 6a30BLI€ JOrnUYecKHe AelicTBHU:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh U AKTyaJlU3UpOBaTh MNpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCHOJb30BaTh IPU OCBOCHWM 3HAHWH NPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiIM3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 0000IIEeHHUs), pPacCKpPhIBATh CMBICI OHOIOTHYECKHX
MOHATHUH (BBIIENATh UX XapaKTepHbIE MPU3HAKHU, YCTAHABIMBATH CBSI3U C JPYTUMHU MTOHITUSIMN);

OTpeeNATh LU JeATENbHOCTH, 3a7aBasi NapaMeTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHTB PE3YJIbTAThI IE€ATEIBHOCTH C MIOCTaBICHHBIMH LIETSAMU;

HCIIOJIb30BaTh OMOJIOTMYECKHE MOHATHS ISl OObSICHEHHS (DaKTOB M SIBICHUH KUBOU
MIPUPOIBI;

CTPOUTHb JIOTUYECKUE pacCyKAeHHs (MHAYKTUBHbBIE, JEIyKTHBHBIC, IO aHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUYHS B pacCMaTPUBAEMBIX SIBICHHAX, (HOPMYIMPOBATH
BBIBOJIbI U 3aKJIIOUYEHHUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEJCTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TaKKe MPOTUBOPEUM PA3HOIro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH()OPMAIITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH PEUICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIUXCA MaTEPUAIbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLEHHBATh COOTBETCTBHE PE3YJIBTATOB LIEISIM,
OLIEHMBATh PUCKU MOCIIEICTBUN AESITEIbHOCTH;

KOOpPJMHUPOBaTb U BBIIOJHATH pPAabOTy B YCIOBUSAX pPEANBHOIO, BHUPTYAJIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NP PEILIEHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIeI0BATEILCKHE AeliCTBHSA:

BJIaJIeTh HaBBIKAMHU Yy4EOHO-MCCIIEI0BATENBCKOM U MPOEKTHOU JIE€ATEIIbHOCTH, HaBBIKAMU
paspemeHus npodseM, CrocOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B
peleHus MPaKTUYECKUX 3aay, IPUMEHEHHIO pa3IMYHbIX METOJ0B IO3HAHUS;

HCIIOJIb30BaTh pPAa3jMuYHbIe BHUJBI AESTENBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUSA, €ro
MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B Y4E€OHBIX CUTYaIUsX, B TOM YHUCIE MpU
CO3IaHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB;

(bopMHUpOBaTh HAYYHBIA THUIT MBIIIJICHHS, BIaJETh HAYYHON TEPMUHOJIOTHEN, KIIIOYEBBIMU
MOHATUSIMHU U METOAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHbIE 3aJaud B OOpPa30BaTENbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYaIUX;



BBISIBIISATh TIPUUMHHO-CIICACTBEHHBIE CBSI3W M AKTyaJIM3HpOBaTh 3ajady, BBIIBUTATh
THMOTE3y €€ pemeHHs, HaXOAWTh AapryMEHTHI I J0Ka3aTelbCTBA CBOWX YTBEPIKICHHIA,
3aaBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh TOJNYYCHHBIE B XOJ€ pEIICHHS 3aJa4yd pPe3yJbTaTbl, KPUTHYECKH
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CHTYaIIUsIM, OIICHUBAThH TIPUOOPETEHHBIH OTIBIT,

OCYILECTBIISATh 1IE€JICHANPABICHHBII MMOMCK MEpPEeHOoca CPEeJCTB U CIOCOOOB ACHCTBUS B
po¢eCCHOHANTBHYIO CPENY;

yMeTh TIEPEHOCUTh 3HAHMSA B TIO3HABATEIBHYIO M  MPAKTUYECKyl0  oOjacTu
KHU3HEAEATSIIHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTell;

BBIJIBUTaTh HOBBIE HJIEM, NpeaiaraTb OPUTHHAJIBHBIE IOJXOIBI W PELICHUS, CTABUThH
npoOJIeMBI U 3a[1a4H, TOIMYyCKAIOIINe albTepHATUBHBIEC PEIICHHUS.

3) paGora ¢ ungopmanmeii:

OPHEHTUPOBATHCA B PA3UYHBIX MCTOUYHUKAX HH(MOpMAIMH (TEKCTe Y4eOHOro mocoows,
HAYYHO-TIONMYJIIPHOHM JITEpaType, OMOJOTHYECKHX CIOBApsAX W CIPaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VHTepHeTe), aHAIW3UPOBATh HH(POPMALMIO pPa3IUYHBIX BHIOB U (OpM
NpeACTaBICHHS, KPUTHIECKH OLICHUBATH €€ JOCTOBEPHOCTh U HEIIPOTHBOPEUNBOCTD;

(dbopMyIHpOBaTh 3ampoChl M TNPUMEHATh PA3UYHBIE METOABI NPH TOUCKE M OTOOpe
Ononormyeckoi HHPOpPMaIH, HEOOXOIUMOM ISl BHITIOIHEHHS Y4eOHBIX 3a/1a4;

npuoOpeTaTs OMBIT WCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYpPY aKTHBHOT'O MCIIOJIB30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIBHYIO (OpMY TPEACTaBICHHUS OHOIOTHIECKON
nHpopmanuu (cxeMsbl, rpaduKu, TUarpaMMsbl, TAOIUIBL, PUCYHKH U IPYToe);

WCTIOJh30BaTh HAYYHBIH S3BIK B KA4eCTBE CpPEICTBa MpPH paboTe ¢ OHOIOTHYECKOM
uH(pOpMaIMel: MPUMEHITh XUMHUYECKHE, (PU3NYECKUEe W MaTeMaTH4ecKue 3HAKH U CHMBOJIbI,
dbopmynbl, abOpeBHAaTypy, HOMEHKIATYpY, HCIIONB30BaTh W TPEOOPa30BHIBATH 3HAKOBO-
CHMBOJIMYECKHIE CPEICTBA HATIISITHOCTH;

BJIAJIETh HABBIKAMHM pACMO3HABAHUS H 3alIUTHl WHPOpPMAaNuu, WHPOPMAITMOHHON
0€301acHOCTH JIMYHOCTH.

OgiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMM el CTBUSIMU:

1) odmenme:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX c(epax >KW3HU, aKTHBHO Y4YacTBOBATh B JHAJIOTE
WIA JUCKYCCHHU IO CYIIECTBY OOCY)XJaeMOH TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CYXIIEHUS OTHOCHTEIIbHO BBINIOJHEHUSI TMpe/ilaraeMoi 3aJad, YYWTBIBaTh WHTEPECH U
COIJIACOBAHHOCTH MO3UILUI IPYTUX YUACTHUKOB AMAJIOTra WIH JUCKYCCHH);

pacmo3HaBaTh HeBepOaJbHBIC CpEACTBAa OOINEHHs, MOHWMATh 3HAYCHHE COIMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(PJIUKTHBIX CUTYaIlUi, YMEThb CMAr4aTh KOH(DIUKTH U
BECTH IIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIOCOOAMH OOIIEHHUS W B3aMMOACHUCTBHS, NOHUMATh HAMEPEHUS
APYTUX JIIO/IEH, IPOSBIATh YBOKUTEIHHOE OTHOLICHUE K COOCCETHUKY M B KOPPEKTHOH (opme
(opMyIMPOBATH CBOU BO3PAKECHUS;

PasBEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eATEJIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAYaJIbHONH pabOTHI IpU
penieHnn OMOJIOTHYECKO MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYITIOBBIX
(dbopM B3aUMOEHCTBUS MPH pellIeHNH y4eOHOH 3a1auu;

BBIOMPATh TEMAaTHKY M METOIBI COBMECTHBIX JCHCTBHH C y4éTOM OOIIMX HWHTEPECOB H
BO3MOKHOCTEH Ka)KI0T0 YiICHA KOJIJICKTHBA;



IIPUHMMATh LEJIM COBMECTHOM JESITEIBbHOCTH, OPraHHU30BBIBAaTH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ TOCTHMKEHHIO: COCTAaBIATh IJIaH JEWCTBHM, PaCHpelesiaTh POJIH C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKIaTh Pe3ybTaThl COBMECTHON pabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa U KaX/0r0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

MpeUIaraTb HOBBIE IPOEKTHI, OLICHUBATHh UAECH C IO3WIMH HOBU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B PA3NIMUYHBIX CHUTYalHsX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKeHHE, OBITh MHUIIMATHBHBIM.

OBi1aieHHe YHUBEPCAJIbHBIMHU PEryJATUHBHBIMHU ACHCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJOrMYECKUE 3HAHUSA [UIS BBIABICHHS HPOOJEM U HX pELICHHA B
KM3HEHHBIX M YUEOHBIX CUTYalLUsX;

BbIOMpPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHWH 1IEJIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUSIX M MOCTYIKax IO OTHOLIEHUIO K JKUBOW NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIIIHX;

CaMOCTOSITENIBHO OCYILIECTBIISATh MO3HABATEIbHYIO AESTEIBHOCTb, BBIABISATH MPOOIEMBI,
CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aladd B 0Opa30BATENbHOM JEATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIBHO COCTABJIATH IJIAH PELICHUs MPOOJIEMBI C YUETOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYyalLUsM;

pacmMpsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MTPEATNIOYTEHHI;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBATh (POPMUPOBAHMIO M MPOSIBICHHUIO MIMPOKOM 3pyIUIIMK B Pa3HBIX 00JacTAX
3HAHMN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBINA U KYJITYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJIETh HAaBBIKAMU [103HABATEIbHON pedIeKcur KaKk OCO3HAHHUS COBEPIIAEMbIX AEWCTBUN
Y MBICJIMTENBHBIX IPOIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUH, UCIIOIB30BaTh MPUEMBI pedIeKCHH
JUTSL OEHKU CUTYalllH, BIOOpAa BEPHOTO PELICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELLIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX IIPU aHATIU3€ PE3YJITATOB JEATEIBHOCTH;

3) npuHsiTHE ceOsl U APYTHUX:

MIPUHUMATD ce0sl, IOHUMAas CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI APYTUX IIPU aHAJIU3E PE3yJIbTaTOB J€ATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OIINOKY;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JPYTrOoro YeloBeKa.

HNPEIMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpaMmbl COO mo Guosnoruu Ha 6a30BOM YpOBHE
BKIIIOUAIOT crienuduyeckue st yaeOHoro npeamera «buonorus» Hay4dHbIE 3HAHUS, YMEHUS U
CrocoObl JIEHCTBUM 10 OCBOCHUIO, HWHTEPHpPETAMK W TpeoOpa3oBaHUIO0 3HAHWUN, BHJIBI
JESTEIBHOCTH O TIONYYEHUIO HOBOTO 3HAHWS W MPUMEHEHHIO 3HAHWMA B Pa3IUYHBIX YI€OHBIX
CUTyallusiX, a TaKkKe B pEaJbHBIX >KU3HEHHBIX CHUTYyallUsX, CBS3aHHbIX C Owuojorueii. B
MPOrpaMMe MPeIMETHBIC PE3YIbTATHI MPEICTABICHBI IO TOAaM O0YYCHHUS.

[IpenmeTHBIC pE3yabTaThl OCBOEHHUs ydeOHOro mnpenmera «buonorusi» ¢ 10 knacce
JTOJKHBI OTPaXkaTh:



c(OpPMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OHOJIIOTUM B CUCTEME HAay4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B ()OPMHPOBAHMH COBPEMEHHOH €CTEeCTBEHHO-HAYYHOW KapTHHBI MUpA U
HAay4YHOTO MUPOBO33PEHUS, O BKJIAJIE POCCHICKUX H 3apyOC)KHBIX yUEHBIX-OMOJIOTOB B PA3BUTHE
Ouosoruu, GyHKIIMOHAIEHOW IPAMOTHOCTH YEJIOBEKA JIUIS PeIICHUS )KHU3HCHHBIX 3a]1a4;

YMEHHE PacKpbIBaTh COJIepKaHHe OMOJOTHUECKUX TEPMUHOB U MOHSATHUH: KU3Hb, KIIETKA,
opraHm3M, MeTa0omm3M (OOMEH BEHIECTB W NPEBpAllleHHEe JSHEPrud), TOMEeoCTa3
(camoperynsiiusi), ypOBHEBasi OpTraHM3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(peripoyKIysi), HACJIeICTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHE W3J1araTh OWOJOTHYecKHe TeopuH (KIETOYHAs, XPOMOCOMHAs, MYTaIl[MOHHAS,
LIEHTpaJbHasl JIOTMa MOJICKYJIsipHOW Owmonorum), 3akoHel (I'. Mennens, T. Moprana, H. W.
BasunoBa) u yuenus (0 ueHTpax MHOrooOpasusi U MPOUCXOXKIEHUS KyIbTypHbIX pactenuid H. U.
BasusnoBa), onpeenaTs rpaHUlbl UX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJAaMH HAyYHOTO MO3HAHUS B OMOJOTHHU: HAONIOJACHHE U ONHCAHHE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUH, OpraHu3alus M TNpoBeACHHE OHOIOrHYEeCKOro
AKCIIEPUMEHTA, BBIABIM)KCHHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIAY HCCIICIyeMBIMU
BEJIMUYMHAMH, OOBSICHEHHE TMONYyYEHHBIX PE3yJIbTAaTOB, HCIOJIB30BAHHBIX HAyYHBIX MOHATHUH,
TEOpUH M 3aKOHOB, YMEHHUE JICJIaTh BBIBOJIbI HA OCHOBAHUU MOTYYCHHBIX PE3YIIbTATOB;

YMEHHE BBIICISATH CYHIECTBEHHBIE MPH3HAKA BHPYCOB, KIETOK MPOKAPUOT M IYKAPHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTraHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIECTB U
MIPEeBpAIECHUS] SHEPTUU B KJEeTKe, (POTOCHHTE3a, IUIACTUYECKOTO M HHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO3a, MeW03a, OILIOJOTBOPEHUS, PAa3MHOXKCHHS, HHIUBUIYAIBHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMCHHE TPUMEHSTH MOJIYICHHBIC 3HAHUS IS OOBSICHEHUS OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUH, JJIs1 IPUHATUS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIETbI0 00eCTeYeHUs
0€30MacHOCTH CBOETO 3JI0pPOBbS U 37I0POBbSl OKPYXKAIOIIUX JIIOJEH, COOJIIOJIEHUs HOPM
IPaMOTHOTO TOBEACHHS B OKpY)KaloIIed MPUPOAHON cpelae, MOHUMaHUE HEOOXOJUMOCTU
WCIIOJIb30BAHUS JTOCTHKCHUH COBPEMEHHOW OHMOJIOTUU M OMOTEXHOJIOTHU I PAllHOHAIBHOTO
MPUPOIONIONB30BAHUS;

YMEHHE peIIaTh 3JIEMEHTApHBIC TEHETHYECKHE 334yl Ha MOHO- H JUTHOPHIHOE
CKpEIIMBaHUE, CIEIUICHHOE HACIEI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpEIIMBAHHUS
JUTSI TIpEJICKa3aHus HacJIeOBAHUS ITPU3HAKOB y OPTaHU3MOB;

YMEHHE BBIMIOJHATH J1a00paToOpHble M MpaKTHUYecKue padoThl, COOMIOAATh MpaBWiIa MPH
pabore ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLICHWBATh M HWHTEPIPETHPOBATh WH(MOPMALHUIO OMOIOTHYECKOTO
CoJiep)KaHUs, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHHS W3 Pa3IMYHBIX HMCTOYHUKOB (CpelcTBa
MaccoBOi MH(pOpMAIK, HAYYHO-TIONYJISPHbIE MaTEepPHalbl), STHUECKHE aCTIEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OMOJIOrUH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE COOOImIeHus, 00001mas
OMOJOrMYecKyl0 HMH(OpPMAIMI0 W3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHs ydeOHOro mnpeamera «buonorus» 6 11 Knacce
JTOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MecTe W POJM OHOJIOTUHM B CUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHHH COBPEMEHHOH €CTEeCTBEHHO-HAYYHOW KapTHUHBI MUpA U
Hay4YHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyO0eKHbBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
ouosoruu, PyHKIIMOHATEHOW IPAMOTHOCTH YeJIOBEKA /ISl PEIICHUS )KU3HCHHBIX 33/1aY;

YMEHHE PacKphIBATh CO/ICpKAHUE OMOTOTUYECKUX TEPMUHOB U MOHSITHIA: BUJI, IOMYJISIIMS,
reHo(oHA, DBONIONMS, JBUXKYIIHE CHIBI ((aKTOPBl) OSBOJIOIUH, MPUCTIOCOOIICHHOCTD
OpraHu3MOB, BHUJ000pa3OBaHUE, OKOJOrHMUeckue (HaKTOpbl, HKOCHUCTEMa, MPOIYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, [IETTH MTUTaHWs, SKOJOTHIeCKas mupaMuIa, OMoreoreHo3, onocdepa;



yMEHUE WH3Jlaratb OWoJIOTHYecKHe Teopun (dBonounoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS IBOJIOINN ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoAsIieBoro cxoactea K. M.
bapa, uepenoBanus riaBHbIX HarpasieHud u nyrteid spomonuu A. H. Cesepuosa, yueHus o
ouocdepe B. 1. Bepranckoro), onpenensTs TpaHHIlbl UX MPUMEHHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BJa/eTh METOJaMHM HAY4YHOTO TMO3HAHUS B OMOJIOTHMHU: HAOIIOJEHHE M OIMHCAHUE
KUBBIX CHCTEM, I[IPOLIECCOB U SIBICHUN, OpraHU3alus M TNPOBEJCHHE OHMOIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHUE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTU MEXAY HCCIEIyEeMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX PE3Yy/IbTAaTOB, HMCIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHUE J€JIaTh BBIBO/bI HA OCHOBAaHUU IOJTY4YEHHBIX PE3YJIbTATOB;

YMEHUE BBIIENSATh CYIIECTBEHHbIE IPU3HAKH CTPOEHUS OMOJIOIMYECKUX OOBEKTOB: BUJOB,
MOMYJISIUM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTr€OLEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  MPOLIECCOB:  HACIEACTBEHHONM  M3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BU000pa30BaHusl, MPUCTIOCOOIIEHHOCTH OPraHU3MOB, JEUCTBUS KOJOIMYECKHX (PaKTOPOB Ha
OpPraHM3MBI, IIEPEHOCA BEIIECTB U ITOTOKA YHEPTUHU B DKOCHCTEMAX, aHTPOIIOICHHBIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB M OHMOTCOXMMHUYECKHX LHUKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJIyYeHHBIC 3HAHUS JJII OOBSICHEHUS! OMOJIOTMYECKHX MPOIECCOB U
SIBJICHUM, JJI IPUHATHS IPAKTUYECKUX PELICHNH B OBCEAHEBHOM KU3HU C LIENIbI0 00eCIeUeHHs
0€30MaCHOCTH CBOETO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIIUX JIIOJEH, COONIONEHUS HOPM
IPaMOTHOTO IOBEJIEHUs] B OKPYXAaIoIEH NpUPOIHOW cpelae, NMOHMMaHUE HEOOXOJUMOCTH
HCIIOJIb30BaHUs JOCTUKEHUIN COBPEMEHHOM ouonorun JUISL paloHaIbHOIO
MIPUPOIONOIB30BAHUS;

YMEHME pellaTh AJIEMEHTAapHble OMOJOTMYECKUE 3aJauyd, COCTaBISATh CXEMbl IEpeHoca
BEIIIECTB M SHEPIMH B SKOCUCTEMaX (L[eMH MUTaHU);

YMEHHE BBINOJIHATH J1a0OpaTOpHblE M MpaKTHYeCKHe padoThl, coOM0AaTh MpaBuia Mpu
paboTte ¢ yueOHBIM U 1a0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHME KPUTHYECKH OLIEHHMBAaTh M HHTEPIPETHUPOBATH HMH(OPMALNIO OHOJIOTHYECKOIrO
COJICpKaHMs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh TJIO0ATbHBIC
9KOJIOTHYECKHE MTPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC TIMCbMEHHBIE M YCTHbIE COOOILEHUs, 00001as
OMOJOrMYecKyl0 HMH(OpPMAIMI0 W3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue
(uugposbie)
n/ | pa3ienoB H TeM Bcer | KoHTpoibh IMpakTHyeck
o0pa3oBaTe/ibHbIE
I NMporpaMmMbI 0 ble padoThl ue padoTbl
pecypcebl
bubnunorexa LIOK
buonorus xak
1 2 0.5 https://m.edsoo.ru/7f41¢c2
HayKa
92
bu6mmorexa LIOK
JKuBble cucTeMbl U
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus
92
. 1
XuUMHYECKHUI bubmmnorexa IHOK
Hudposas
3 COCTaB U CTPOEHUE 8 https://m.edsoo.ru/7f41c2
naboparopust
KJIETKA 92
10 OMOJIOTHH
bubnmunorexa LIOK
KuznenestenbHOC
4 6 https://m.edsoo.ru/7f41¢c2
Th KJICTKH
92
Pasmuoxenue u
M HBHIVATBHOC 1 Bbubmuoreka IIOK
5 4 5 [Hudposoit https://m.edsoo.ru/7f41c2
pasBuTHE
MHKPOCKOIT 92
OpPraHUu3MOB
HacnencrsenHoct but6mmoreka [IOK
6 b 1 I3MEHYHBOCTh 8 1.5 https://m.edsoo.ru/7f41c2
OpraHu3MoOB 92
Cenexuus
Ludposas bubimoreka IIOK
OpPTraHW3MOB.
7 3 nabopatopust | https://m.edsoo.ru/7f41c2
OCHOBEI
o ouonorun | 92
OMOTEXHOJIOTUU
but6mmoreka [IOK
8 PeszepBHOE Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 0 4
I1O ITPOI'PAMME
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11 KJIACC

HanmenoBanue KouauvecTBo yacon DJIeKTPOHHbIE
Ne pa3aeioB U (uudposbie)
Konrpoabubie | IIpakTnyeckue
n/n| Tem Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
NMPOrpaMMbI pecypcbl
| DBOJIIOLIMOHHAS 9 1 bu6mmorexa LIOK
ouonorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHUE BuG 110K
nOIMoTEKA
2 .
11 PasBHTHe ? 0:5 https://m.edsoo.ru/7f41cc74
’)KU3HU Ha 3emiie
0 1
raHU3Mbl U
3 05 AOLIAS 5 Hudposas bu6nuorexa IIOK
by H nabopaTopus https://m.edsoo.ru/7f41cc74
cpena
1o OMoJI0Tun
Coo0i1mtectBa 1
4 IKOJIOTHICCKHE 9 Bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PesepBHoe ) bubnnorexa [HOK
Bpemsd https://m.edsoo.ru/7f41cc74
OBIIEE
KOJIMYECTBO
34 0 2.5
YACOB 110

[TPOTPAMME
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