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MHNOACHUTEJIbBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMsbl 1o OUOJIOTHH TEOPETUUECKYIO OCHOBY /ISl OTIpEeSIeHuUs IOIX0/I0B
K (opMHpOBAHHIO cOACpKAaHHS ydeOHOro mpenMera «bUONOTHS» COCTAaBWIHM: KOHIENTYyalbHbIC
nonoxxeHuss ®I'OC COO o B3anM0o0OYyCIOBICHHOCTH IIEJICH, COJEPIKaHM, PE3YJIbTaTOB O0yUCHUs U
TpeOOBaHUN K YPOBHIO TIOJTOTOBKH BBITYCKHHKOB, TOJOKEHUS 00 OOIMMX IENIX W MPHUHIIUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMbI CpefHero obuiero oopasosanus B Poccuiickoit
denepanun, a TAaKXKe TMOJIOKEHUS O crienudpuke OMoorun, e€ 3HAaUCHUU B TIO3HAHUU JKUBOU MTPUPOJIBI
u o0ecnedyeHrur CYIIECTBOBaHMS 4YeloBedeckoro obOmiectBa. CorjacHO Ha3BaHHBIM IOJOXKEHHSIM,
oTpeieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPAMMBI 110 OHOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouonoruu Aa€T MpeAcTaBlIeHHE O LENsAX, 00 olmieil crpateruu oOydeHws,
BOCIIUTAHMSI U PA3BUTHUSL OOyUAIONIUXCS CPEICTBaMU ydeOHOro npeamera «buonorusy», ompenenser
o0s13aTeNbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpYy, pacmpeleleHHe IO pasfeiiaM U TeMa,
PEKOMEHIYeMYIO TIOCIIEJOBATEIbHOCT U3YUEHHs YUeOHOTO MaTepuana ¢ y4€TOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM 00pa3oBaTeNbHOTO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
00yJaroIuXCs.

B nporpamme 1mo OuoOrMu Takke YYHTHIBAIOTCA TPeOOBAHMS K TUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM M MPEJAMETHBIM pe3ysibTaraM o0ydeHUs B (OPMHUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHOM 1€ATEIbHOCTH/YUeOHBIX IEUCTBUI 00YJatOIIUXCs IO OCBOCHHUIO CO/ICPIKAHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nporpamme mo Ouonorum (10-11 xmaccel, 0a30BBI ypOBEHB) pealu30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B U3YYCHUHU OMOJIOTHH, Ojarogaps 4yeMy B HEll MpOCMaTpUBAETCs HAINPaBICHHOCTh
Ha pa3BUTHE 3HAHWM, CBSA3aHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
LIEHHOCTHBIX OPUEHTALUM JIMYHOCTH, JKOJIOTMUYECKOTO0 MBIIUICHUS, MPEACTABICHUN O 3J0pOBOM
oOpasze KH3HU U OEpeKHbIM OTHOILIEHHEM K OKpyXKarouleil mpuponHoil cpexe. [lostomy Hapsny c
M3y4eHueM O0IIeOMOIOTHYECKUX TEOPHUH, a TAKXKE 3HAHUN O CTPOCHUH KMBBIX CHCTEM Pa3HOT0 paHra
U CYIIHOCTH OCHOBHBIX MPOTEKAIONIMX B HHUX IMPOIECCOB B MporpamMMme MO OWUOJOTHH YIEICHO
BHHUMaHUE MCIIOIH30BAHUIO IMOTYICHHBIX 3HAHUN B TIOBCETHEBHOM XU3HU JIJISI PEIICHUS TTPUKIIATHBIX
3aJ1a4, B TOM 4ucie: MpoGUIaKTHKN HACIeICTBEHHBIX 3a00JIeBaHUI YeIoBeKa, MEIUKO-T€HETUYECKOTO
KOHCYJbTUPOBaHUs, OOOCHOBAHMS 3KOJOTHYECKH IIeJIeCO00pa3HOro IMOBEACHUS B OKpYXKarolen
MPUPOJHON cpele, aHalvM3a BIUSHUS XO3AWCTBEHHOW JEATENbHOCTH YeNOBEKa Ha COCTOSHUE
MPUPOJHBIX W UCKYCCTBCHHBIX JKOCHUCTEM. YCHJICHHWE BHUMAHHS K TPUKIATHOW HANPABICHHOCTH
yuebHoro mnpeamera «buomOTHs» MPOJUKTOBAHO HEOOXOAMMOCTHIO OOECHEUEHHUs YCIOBUH IS
pelieHns OJHOMW W3 aKTyaJdbHBIX 3aJad IIKOJIBHOIO OHOJIOTMYECKOro 00pa3oBaHUs, KOTOpas
npenmnonaraer (GOPMUPOBaHHE Yy OOYy4YaAIOUIMXCS CHOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSAM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUDA.

buonoruss Ha ypoBHe cpemHero ooOmiero o0pazoBaHUs 3aHMMaeT BaxHoe MecTo. OHa
oOecrieunBaeT popMUpOBaHUE y 00YUAIOIIMXCS MPEACTABICHUN 0 HAYYHOW KapTHHE MUPA, PACITUPSIET
1 00001IaeT 3HaHMs O )KUBOW MPHUPOJIE, €€ OTIUYUTENbHBIX MPU3HAKaX — YPOBHEBOW OpPraHU3AINH U
ABOJIONMU, CO3AA€T YCJIOBHS JJIsi: TIO3HAHUS 3aKOHOB JKUBOM TPHUPOABI, (HOPMUPOBAHMS
(GYHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 3JJOPOBOTO M O€30MacHOr0 00pasa KM3HH, IKOJIOTUYECKOTO
MBIIIJICHHS, IEHHOCTHOTO OTHOIIICHUS K KHUBOU MTPUPOJIC U YCTIOBEKY.

Bonpiioe 3HaueHrne OMONOTHS MMEET TaKXKe IS PelIeHHs] BOCIUTATENBHBIX U Pa3BUBAIOIINX
3a/ady  CpeAHero oO0mero oO0pa3oBaHUs, colUamu3amuu oOydaromuxcs. M3ydenue Owmosioruu
obecrieunBaeT ycioBUS i (QOPMHUPOBAHUS  HMHTEUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U
WH()OPMAIMOHHBIX HABBIKOB, ICTETHUECKON KYJIBTYPBI, CIIOCOOCTBYET WHTETPAIlMH OMOJIOTHYCCKHIX
3HAHUW C TPEACTABICHUSMHU M3 JPYIHMX Yy4EOHBIX MPEIMETOB, B YACTHOCTH, (U3HKH, XUMHH U
reorpaduu. HazpanHble monoxeHus: 0 MpeJHa3HaueHuu yuyeOHoro npenmera «buonorus» coctaBuiu
OCHOBY [UIsl OIpeNeeHHs] TMOAXOA0B K OTOOpY H CTPYKTYPHPOBAaHHIO €ro CoJepKaHus,
MPEJICTaBICHHOI0 B IpOrpaMMme Mo OMOJIOTHH.

Otb6op conepxanus yueOHOro mpeamera «buonorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI KYJIbTYpOCOOOPAa3HOrO0 MOJXO0Ja, B COOTBETCTBHUM C KOTOPHIM OOydYarolIuecs JIOJIKHBI



OCBOUTH 3HAHMS M YyMEHHUSA, 3HaUYWMble s (opMHUpOBaHUS OOIIEH KyJNbTYpHI, OINPEACTSIONINE
aJieckBaTHOE IIOBEJIEHHME YeJOBeKa B OKpYXKalollell MNpupogHOW cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHON JKM3HM W TPAKTHYECKOH naesrenpbHOCcTH. Ocoboe MecTo B ITOH CHUCTEME 3HAHHMA
3aHUMAIOT 3JIEMEHTHI COJEPXKaHUs, KOTOPbIE CIIy>KaT OCHOBOH st (POpMUPOBAaHUSI MPEACTABICHUI O
COBPEMEHHOW E€CTCCTBCHHO-HAYYHOW KapTHMHE MHpPa H I[EHHOCTHBIX OPHUCHTAIUSAX JIMYHOCTH,
CHOCOOCTBYIOUINX I'YMaHU3AlUK OHOJIOTHYECKOro 00pa3oBaHHUsl.

CTpyKTypHpOBaHHE COAEp)KaHUS Y4eOHOro MaTepuasia B IporpaMme 10 OHOJOTHH
OCYILIECTBJIICHO C YYETOM NMPUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX JKUBOMN
IPUPOJIBL, O €€ YPOBHEBOI OpPraHU3aIMK U YBOJIIOIUHN. B COOTBETCTBHM € 3TUM B CTPYKType y4eOHOTO
npenMera «buosiorus» BBIIENEHBI CIEAYIOUIUE cojAep)KaTeiabHble JMHUU: «buonorus kak Hayka.
Metonel HaydHOro TOo3HaHHs», «Kilerka kak Ouonormveckas cucreMay, «OpraHusMm Kak
Ouonoruueckas cucreMayn, «CucreMa U MHOTrooOpa3ue OpraHHYECKOro MHUpa», «IBOJIOLHS >KUBOU
MPUPOABD, «IKOCHCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp wusywyenuss yuebHoro mnpenmera «buomorus» Ha 0a30BOM YpPOBHE — OBJIAJCHUE
00yJaIOIMUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHHU3aIly >KHBBIX CHUCTEM Pa3HOTO
paHra u npuoOpeTeHne YMEHHI HCMIOIb30BaTh ATH 3HAHUS Ui TPAMOTHBIX JIEHCTBHI B OTHOIICHUU
00BEKTOB JKUBOU TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TTPOOJIEM.

Hoctuxxenne 1end wu3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM  ypOBHE
o0ecrieYnBaeTCs pelIeHUEeM CIeTYIONUX 3a/1au:

OCBOEHHE OOYYAIONIMMHCS CUCTEMBbl 3HAHUN O OUOJIOrMYECKUX TEOpHUAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTE3axX, NMPaBHiIaX, CIyXKaIIUX OCHOBOW il ()OPMHUPOBAHUS MPEACTABICHUH O
€CTECTBEHHO-HAYYHON KapTHMHE MHUpPA, O METOJaX HAay4yHOrO MO3HaHWs, CTPOCHHUU, MHOTOOOpa3uu u
OCOOCHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OPTaHU3AIWMH, BBIIAOIIUXCS OTKPBITHIX U
COBPEMEHHBIX HCCIEAOBAHUIX B OMOIOTHH;

dbopMupoBaHre y OOYYAIOIIMUXCS IIO3HABATEIBHBIX, WHTEIUICKTYAbHBIX ¥ TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTHH HAYYHBIX B3TJISA0B, UACH U
MOJIXO0JIOB K U3YUCHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNY;

CTaHOBJICHHE y OOydaromuxcsi oO0med KyiabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH, pPa3BUTHE
YMECHHUH OOBSICHATH M OICHWBATH SIBIICHUS OKPY)KAIOIIETO MHpA XUBOW TMPUPOJLI Ha OCHOBAHUU
3HAHUU U OIBITA, TONYYEHHBIX MPU U3YUYEHUU OMOJIOTHH;

(dbopmMupoBaHUE y 00YJAIOIINXCS YMEHUH WILTIOCTPUPOBATH 3HAUCHHE OMOJIOTHUECKUX 3HAHUHN B
MPAKTUYECKONW JESATENbHOCTH YeJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUNA U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHUA YETIOBEKOM IKHUBOW MPHUPOIBI,
HEOOXOMMOCTH OEpEeKHOTO0 OTHOMICHUS K HEH, COONIOACHUS STHYECKUX HOPM TpU MPOBEACHUHU
OMOJIOTMYECKHUX UCCIEIOBAHUN;

OCO3HAaHHME IICHHOCTH OWOJIOTMYECKUX 3HAHUHM Ui TIOBBIIICHHUS YPOBHS DKOJOTHYECKOU
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

MPUMECHEHHE TIPUOOPETEHHBIX 3HAHUH W YMEHUH B TIOBCEJHEBHOW JKH3HH JUIS OILCHKH
MOCTIEe/ICTBUM CBOEH N1eATENbHOCTH MO0 OTHOILICHHIO K OKpYXarollei cpejie, COOCTBEHHOMY 3/10pOBbIO,
000CHOBaHUE U COOIIO/IEHNE Mep MPO(PUITAKTUKU 3a00JIEBaHUH.

B cucreme cpennero obmero ob6pazoBanus «buonorus», nzydaemas Ha 0a30BOM YpOBHE,
SBIISIETCS  O0S3aTENbHBIM  YY€OHBIM IPEIMETOM, BXOJSIIIMM B COCTaB MPEIMETHOH o0jacTu
«EcTecTBeHHO-HAyYHBIE TTPEIMETHDY.

st m3ydenuss 6uosiorud Ha 0a30BOM YPOBHE CpEIHEro o0miero oOpa3oBaHMsI OTBOIUTCS 68
gacoB: B 10 kmacce — 34 gaca (1 gac B Hegento), B 11 kmacce — 34 yaca (1 yac B Hezlenio).



COJAEP/KAHUE OBYYEHUA

10 KVIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBA3b OuOIIOTMHM C OOLIECTBEHHBIMH, TEXHHUYECKMMHU U JIPYTHMH
€CTECTBCHHBIMU HaykKamu, Quiocodueil, STHUKOW, ICTETUKOHM u mpaBoM. Ponp Ouosnoruu B
(dbopMUpOBaHUU COBPEMEHHOM Hay4HOIl KapTUHBI MUpa. CucTeMa OMOJIOTHYECKUX HaYK.

MeToapl MO3HAHUSA JKUBOM NpUPOAbl (HAOJIOJEHUE, SKCIEPUMEHT, OIIMCAaHUE, H3MEPEHUE,
KJaccuuKalus, MoJISTUPOBaHKE, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbuos, x. Yorcon nu ®@. Kpux.

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabGoparopHble U NpaKkTUYecKue padoThbl:

[Ipaktuyeckas pabora Ne 1. «Mcnonp3oBaHMe pa3iMYHBIX METONOB NPU  HM3YYECHUH
OMOJIOTrMYECKUX O0BEKTOB.

Tema 2. ’KuBble cucTeMbl U X OPraHU3aIUs.

Xusble cucrempl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHus: Ouonoruu. OTiIMYKe KUBBIX CUCTEM OT
HEOPraHUYECKOU PUPOIBI.

CpoiicTBa 6MOCHCTEM U UX pazHOOOpa3ue. YPOBHU OpraHH3alMM OMOCHCTEM: MOJEKYISIPHBIMH,

KJICTOYHEBIH, TKaHCBEIH, OpraHU3MEHHBIH, MOMYISIUUOHHO-BUA0BOM, 9KOCHCTEMHBII
(6roreoneHOTUYECKHI ), OMOC(EPHBIH.
JdemoHcTpaumnu:

Tabnuue! u cxemsl: «OCHOBHBIE IPU3HAKU KU3HU», «Y POBHU OPraHU3ALMH KUBOH IPUPOIBI».

Ob6opynoBanue: monaens mosiekyinsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHNE KJIETKH.

XHUMHUYECKUH COCTaB KJIETKH. XMMHUYECKHUE IIEMEHTBI: MAKpOAJIEMEHThI, MUKPO3JIEMEHTHI. Bona
Y MUHEpaJbHbIE BEIIECTBA.

@OyHKIMY BOABI 1 MUHEPAJIbHBIX BellecTB B KieTke. [lognepkanue ocMoTHueckoro 6anaHca.

benku. CocraB u crpoeHue OenkoB. AMMHOKHUCIOTBI — MOHOMeEpbl OenkoB. HezameHumble u
3aMEHUMbIE AMHHOKUCIOTHl. AMHHOKHUCIOTHBIM COCTaB. YpPOBHHM CTPYKTYPbl OEIKOBOW MOJIEKYIbI
(mepBrUYHasi, BTOpUYHAs, TPETUYHAs M YETBEPTUYHAsI CTPYKTypa). XUMHUYECKHE CBOICTBA OEJIKOB.
buonornyeckue pyHKINU OEIKOB.

®epMeHThl — Ouosormyeckue Kartanuzatopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LEHTP,
cyoctparHas cnenuduuHocTs. Kodepmentsl. Buramunsl. OTinuns (GpepMEHTOB OT HEOPraHUYECKHUX
KaTaJan3aTopoB.

VYraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pub03a M Je30KcHpub03a), aucaxapujabl (caxaposa,
JIAKTO03a) U MoJIMcaxapuabl (Kpaxma, TIIMKOTeH, LeTo03a). buonoruueckue GyHKIMU yriieBOAOB.

Jlunuapl: Tpuraunepuasl, Gocomunuasl, crepouasl. ['mapodunbHO-TuAPOdOOHBIE CBOICTBA.
buonoruueckue ¢yHknuu aununoB. CpaBHEHHE YITIEBOAOB, OEIKOB M JIMIMJIOB KaK HMCTOYHHUKOB
JHEPIrUH.

Hykneunoseie kucnotel: JJHK u PHK. Hykieotuapl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u gpynkiun JHK. Crpoenue n pynkuuu PHK. Bunet PHK. AT®: crpoenue u pyHkuuu.

Huronorusa — Hayka o kieTke. Kierounasi Teopusi — nmpumep B3aUMOJEHCTBUS UAeH U (aKkTOB B
HAy4YHOM ITO3HAHUU. METO/Ibl U3yUEHUS KIETKH.

Krnerka kak nenmoctHas »xuBasg cucrema. OOmue NpU3HAKM KIETOK: 3aMKHYyTas Hapy)KHas
memOpaHna, monekynsl JJHK kak renernueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tunsl  KJIEeTOK:  dyKapuoTHuyeckas U InpokapuoTuueckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTuyeckon kietku. Kierounas crtenka Oaktepuil. CTpoeHHE SYKapHOTHUECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIHHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbhl KIJIETOK — KJIETOYHAas CTEHKA, TJIMKOKAIMKC, HX (YHKIHH.
[Inazmatnueckass wmemOpana, e€ cBoiictBa u ¢yHkuuu. IluTomnmasmMa u  e€ opraHoubl.
OnnomemOpanusle opraHouasl knetku: OIIC, ammapar [ombmxu, ausocombl. I[lomyaBToHOMHBIE



OpraHouzbl KJIETKM: MUTOXOHJpHHM, IUlacTUabl. IIpoucxoxaeHne MHUTOXOHApPUN M IulacTuA. Bumsl
mwiactua. HemeMOpaHHble OpraHou/ibl KJIETKU: pUOOCOMBI, KJIETOUHBIA LEHTpP, LIEHTPUOJIN, PECHUYKH,
KryTuku. OyHKIIMY OpraHoUI0B KJIETKU. BrirtoueHus.

SAnpo — perynsaropHbelii neHTp kinetku. CTpoeHue szpa: sjaepHas 000J0YKa, KapHOIUla3Ma,
XPOMAaTHH, SAPBIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®panxnun, K. M. bap.

Huarpammsl: «PacnpeneiieHne XMMHYECKUX JIEMEHTOB B HEXHUBOW Npupoze», «PacrpeneneHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.

Tabnuue! u cxemsl: «llepuoanyeckas TabnuLa XUMHUUYECKUX 3JIEMEHTOB», «CTPOEHUE MOJIEKYJIbI
BOBI», «brocuHTe3 Oenmkay, «CtpoeHne MoyieKynbl Oenka», «CtpoeHue depmenta», «HykienHoOBbIC
kuciotel. [JHK», «Ctpoenue monekyinbl AT®y», «CtpoeHne 3yKapuoOTHYECKOW KIETKu», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOEHHME pacTUTENbHON KiIeTKu», «CTpoeHue MpPOKapuOTHUECKON KIIETKN»,
«CTpoeHue A1pa KIETKW», «Y TIEBOAB, «JIunuas».

OOopynoBaHue: CBETOBOW MHKpPOCKOI, O0O0OpyIOBaHWE [UIS TPOBEICHHUS HAOIIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U OaKTEpHUATbHbIX KIETOK.

JlaGoparopHble H NpaKTHYecKue padoThbl:

JIaGoparopnast padora Ne 1. «M3ydyeHue KaTaJuTHYECKOW aKTUBHOCTH (pEpMEHTOB (Ha mpuMepe
aMMJIa3bl WM KaTayasbl)».

JlabopaTtopHas padota Ne 2. «M3yueHue cTpoeHUs: KIETOK PACTEHHH, )KMBOTHBIX U OaKTepUid Mo
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTH KJIETKH.

OOMeH BemecTB, WM METa0oIM3M. ACCUMHIIANMSA (TUTACTHYECKHH OOMEH) M JTHCCUMMIISALIHS
(oHepreTHyecKuii 0OMEH) — JIB€ CTOPOHBI €IUHOTO Ipoliecca Metadbonm3ma. Posb 3aK0OHOB coOXpaHEHUs
BEIIECTB M SHEPIMM B IOHUMaHUU MEeTa0oIu3Ma.

Turnbr oOMeHa BemecTB: aBTOTPOQHBIN 1 rerepoTpodHbIit. Poib GpepMeHTOB B 0OMEHE BEIIECTB H
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®orocunres. CeToBast U TeMHOBas (a3bl poTocuHTe3a. Peakunu porocunreza. DPPeKTUBHOCTD
¢dorocunTe3a. 3HaueHne GpoTocuHTE3a s KU3HU Ha 3emiie. BausHue ycnoBuil cpeasl Ha GOTOCHHTES
Y CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolIe OakTepru. 3HaUeHne XeMOCHUHTe3a [yl XKU3HHU Ha 3emiie.

OHepreTudeckuii oOMeH B KieTke. PaciiensieHne BeLeCTB, BBIJCIECHHWE U aKKyMYJIHPOBAaHHE
SHEpPIuu B KJETKe. DTallbl 3HepreTuueckoro oomena. ['nmukonus. bpoxenue u ero Buabl. Kucinoponxoe
OKHUCJIGHUE, WIM KIeToyHoe jbpixaHue. OxucinutenbHoe (ochopunrponanue. IPHPEeKTUBHOCTH
HHEPreTUYEcKOro oOMeHa.

Peakuuu marpuunoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzanus renernueckoit
uHpopmanuu B kieTke. ['eneTnueckuil koa u ero cBoiictBa. Tpanckpunuus — matpuunslii cunre3 PHK.
Tpancasuus — 6nocunTe3 Oenka. Dtanel TpaHcasiuuu. Konuposanne amuHokucior. Ponb pubocom B
O6uocuHTe3e Oenka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpbiTus BupycoB (. M. VBanoBckwii).
OCoOEHHOCTH CTPOEHUS U )KU3HEHHOTO IIKJIa BUpYCcOoB. bakrepuodaru. bonesnu pacTeHuit, ;)kKUBOTHBIX
U 4eJloBeKa, BbI3bIBaeMble BHpycamu. Bupyc mmmynoxneduumra uvenoeka (BUY) — BozOynurens
CIIMa. OOparHas TpaHCKpUIIMSA, peBepTraza U HuHTerpasa. IIpodmiakTuka pacrnpocTpaHeHUs
BHUPYCHBIX 3a00JIeBaHUH.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsnos, . . IBanoBckui, K. A. Tumupsizes.

Tabmuuer u cxembl: «Tunbl nutanus», «Metaboausm», «MHUTOXOHAPHS», «IHEPreTUYECKHM
oOMeny, «Xmoporacty, «Dorocuntes», «Ctpoenue JJHK», «Ctpoenne u QpyHKIIMOHUPOBAHHUE TEHA,
«Cunre3 Genkay, «I'eneTnueckuii koa», «Bupyce», «bakrepuodarny», «CTpoeHHE U )KU3HEHHBIN UK
Bupyca CIIN/1a, 6akrepuodarar, «Pemnukanus JHK».



Ob6opynoBanue: moaenu-anmumkanuu «Y nsoeane JJHK u tpanckpunimsy», «buocunres 6enkay,
«CTpoeHnue KIeTku», MoJenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1UKI, WM OJKU3HCHHBIM MUK KiIeTku. HWHrepdaza u  mwmro3. Ilpomeccsr,
npoTekaromue B nHTepdasze. Pernmukanus — peakus marpuusoro cuate3a JJHK. Ctpoenune xpomocom.
XPpOMOCOMHBIN HA0Op — KApUOTHIIL. J[UTIJIOMIHBINA U TalIOUIHBIA XPOMOCOMHBIE HAOOPHI. XpOMAaTH/IBI.
[{uTonornyeckue OCHOBBI PA3MHOKEHUS U MHIMBUYaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetkun — muto3. Cragum murto3a. [Ipouecchl, nmpoucxonsiiue Ha pa3HbIX CTAUAX
MHTO3a. BHOJIOrMYECKUI CMBIC MUTO3A.

[IporpamMmmupyemMas rubesnb KJISTKH — alonTo3.

@opMbl pa3MHOXKEHHUSI OPTaHU3MOB: OECHOJioe W MOJIOBOE. Buapl 0ecrnoyioro pa3MHOKEHHS:
JieliecHue HaJBOE, IIOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX, CIIOpoOoOpa3oBaHHe, BEreTaTHBHOE
pa3MHOkeHue. MckyccTBEHHOE KJIOHUPOBAHUE OPraHU3MOB, €0 3HAUEHUE JIJIS CEJIEKLINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOI0rO.

Meiioz. Cranuu meiosa. [Ipouecchl, nmpoucxosme Ha craausax meios3a. [loBenenne xpomocom
B Meio3e. Kpoccunrosep. bruonornueckuii CMbICI U 3HaYE€HHUE MEH03a.

I'amerorenes — mpouecc 00pa3oBaHUS MOJOBBIX KJIETOK Yy >KUBOTHBIX. [losioBbIe jkene3bl:
CeMEHHMKU U sSu4YHUKH. OOpa3oBaHHE€ M pa3BUTHE IIOJIOBBIX KIETOK — ramMeT (crmepMaTo3ouf,
SHIIeKIIeTKA) — criepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHUS SHMIIEKIETOK U CIepMaTO30UIOB.
OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpHOTeHe3). DTarbl
SMOPHOHAIILHOTO PAa3BUTUSl Yy TIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, TacTPYJISIHs, OpraHOTeHE3.
[ToctomMOpuoHanbHOE pa3BUTHE. TUMBI TOCTAIMOPHUOHANBHOTO PAa3BUTHS: TMPAMOE, HEMPsSMOe
(mmanHOYHOE). BrnmsiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBHI3BIBATH
BpPOX/IEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHuil. OHTOreHe3 LBETKOBOI'O DPACTEHUS: CTPOEHUE CEMEHM, CTaJAuU
pa3BUTHSL.

JdemMoHcTpanum:

Tabmumper w0 cxembl: «@DOpMbl pa3sMHOKEHHSI OPraHU3MOBY», «J/IBOIfHOE OIIOIOTBOPEHHE Y
IBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHHUE pACTCHUI», «JlelieHne KIeTKU OaKTepHiin,
«CTpoeHHEe MONOBBIX KJIETOK», «CTpoeHne xpomocombl», «Kierounslii nukn», «Pemnmukanus JJTHK»,
«Mmuro3s», «Meios», «lIpsamoe u HenpsMoe pa3BuTHEe», «I'aMeToreHe3 y MIEKOIUTAIOIINX U YEIIOBEKAY,
«OCHOBHBIE CTaJIUN OHTOT'E€HE3AY.

O6opynoBaHue:  MHUKPOCKOI,  MUKpomnpemapatbl  «CrepMaTo30uibl  MIICKOIHUTAIOIIETOY,
«Sineknerka miekonuTarouiero», «KapuoknHe3 B KIETKAaX KOpEIIKa JIyKa», MarHUTHash MOJIEJb-
anmutukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMOoCOMEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabota Ne 3. «HaOmrogeHume MHTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpENapaTax».

Jlabopatopnas pabora Ne 4. «/3ydyeHue CTpOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3anaun reHeTHKU. McTopus pa3BUTHS TeHETHKU. Poib muTonoruu u 3MOpPHOIOTHH B
CTAaHOBJICHMHM TE€HETUKHU. Bkiag poccuiickux W 3apyOeKHBIX YYEHBIX B Pa3BUTHE TE€HETHUKHU. MeETObI
TeHETUKN (TUOPUIONOTUYECKUH, IUTOTCHETHYECKUH, MOJIEKYIsIpHO-TeHeTudeckuii). (OCHOBHBIE
reHeTUYEeCKUe TOHATHUS. | eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HacjelOBaHMUsA NPU3HAKOB, ycTaHOBJIeHHble . MenneneM. MoHorubpuanoe
CKpelllMBaHUe. 3aKOH eMHO000pa3us TuOpuI0B repBoro nokoneHus. [IpaBmio nomuHupoBaHus. 3aKOH
pacuieruienus npu3HakoB. ['unoresa unctorel ramer. [loHOE U HEMOJIHOE JOMUHUPOBAHHKE.

JurubpunHoe CKpeIlMBaHUE. 3aKkoH HE3aBUCHMOTO HacJeIOBaHUs MIPU3HAKOB.
[{uToreHeT4eCcKre OCHOBHI ~AWTHOPUIHOTO  CKpEIIMBAHMSA. AHATU3HUPYIONIEEe CKpElIMBaHUE.
Vcnonb30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPeIeIeHHsI TEHOTUIIA OCOOU.



CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cHemIeHHOMY HacielO0BaHMIO
reHoB. HapyiieHne cuerieHus reHoB B Pe3yIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ eHeTuUeCcKre KapThl.

I'enernka mnona. XpoMOCOMHOE OIpENeICHUE I0Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHsle U rereporaMeTHble Oprauu3Mel. HaciieroBanue Npu3HaKoB, CLEIUIEHHBIX C IIOJIOM.

W3meHunBOCTb. BHIBI M3MEHUYMBOCTU: HEHACIIECACTBCHHAs M HACIEICTBEHHas. Poib cpenbl B
HEHACJIEACTBEHHON  HM3MEHYMBOCTH. XapakTepucTuka  MOAU(DUKAMOHHOW  M3MEHYMBOCTH.
BapuanuoHHbI psng M BapuanunoHHas KpuBasg. Hopma peakuum mnpusHaka. KosmdecTBeHHbBIE U
Ka4yeCTBEHHBIC MMPU3HAKU U UX HOpMa peakiun. CBoiicTBa MOIU(PUKATIOHHONW N3MEHUYUBOCTH.

HacnencrBenHast, win reHoTUNHYEcKas, n3MeHUYnBOCTh. KoMOMHaTHBHASE M3MEHUYNBOCTb. Meio3
U TIOJIOBOM IMpOIECC — OCHOBa KOMOMHATHMBHOW W3MEHYMBOCTH. MyTalMOHHAs W3MEHYHUBOCTb.
Knaccuukanuss myranuii: reHHble, XpPOMOCOMHBIE, T'€HOMHble. YacToTa W NPUYMHBI MyTaluil.
MyrareHusle (GaxkTOpbl. 3aKOH TOMOJIOTHUECKHX PsIOB B HacleIACTBeHHOW u3MeHunmBoctu H. W.
Baswuuoga.

BuesaepHas HacIe€CTBEHHOCTb U U3MEHYHUBOCTbD.

I'enernka denoseka. Kapuorunm uyenoBeka. OCHOBHBIE METOAbl TIE€HETUKHM YEJIOBEKA:
IeHEaJOTNYEeCKUil, OIIM3HELOBbIN, IUTOr€HETUUYECKUM, OMOXUMUYECKUN, MOJIEKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE ONpeelIeHNe I€HOTHUIIA: IOJHOI€HOMHOE CEKBEHUPOBAHHE, F€HOTUIIMPOBAHUE, B TOM
yucie ¢ nomolinsto [11[P-ananu3za. Hacnencrsennslie 3a0o01eBaHus YeloBeKa: TreHHbIE 00J1e3HU, O0JIe3HU
C HACIIE/ICTBEHHOH IMPEPaCIOI0KEHHOCTBIO, XPOMOCOMHBIE Oosie3Hn. CoMaTndeckne 1 TeHepaTHBHBIE
mytaiuu. CTBosIOBbIe KIeTKH. [IpuHIUNIBI 370pOBOro 0bpas3a >KU3HU, AUATHOCTUKH, NPOPUIAKTUKU U
JICYEHUsl FeHETUYEeCKUX OoJie3He. MeaNKo-reHeTUUeCKOe KOHCYJIbTUPOBaHKE. 3HAUEHUE MEIULIUHCKOMN
ICHETUKH B IIPEIOTBPAILEHUH U JICUEHUU T'eHEeTUYECKUX 3a00JIeBaHUI yenoBeka.

JdemoHcTpaumnu:

[Toptpersr: I'. Mengens, T. Mopran, I'. ne ®puz, C. C. UYerBepuxo, H. B. Tumodeen-
Pecorckwuii, H. 1. BaBunos.

Tabnuupl u cxembl: «MOHOrMOPUIHOE CKpPEIMBAaHUE U €r0 LIUTOTeHETHYECKas OCHOBA», «3aKOH
pacuieryieHust M €ero IIMTOTeHETHYecKass OCHOBa», «3aKOH YHCTOTHI Tamer», «JlurudpumHoe
ckpeuBaHue»,  «lluTonoruyeckue - OCHOBBI  JUTMOPUAHOTO  CKpeuuBaHus»,  «Meilo3y,
«B3anmojencTBUE AJIENBHBIX I'€HOBY», «l'€HETHMYECKHE KapThl PAaCTEHHM, JKUBOTHBIX M YEJIOBEKAY,
«['eneruka nomna», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLIEIUIEHHOTO C MoJIoM», «KapuoTumsl yenoBeka
U JKUBOTHBIX», «Bunbl n3amenunBoctn», «MoaudukanonHas U3MeHUUBOCThY, «HacnenoBanue pesyc-
¢bakTopay, «I'eHeTHKa rpymni KpoBu», «MyTallMOHHAs H3MEHUYUBOCTh.

O6opynoBanue:  Mojenu-anmmukauuu  «MoHorubpugHoe — ckpemuBaHue»,  «HenomHoe
JOMUHHMpOBaHUE», «JuruOpugHoe ckpemuBaHue», «llepekpéct XpoMocom», MHUKPOCKON U
Mukporpenapat «Jlpo3oduna» (Hopma, myTtaiuu GopMbl KPBUTEEB U OKPACKHU Tena), repbapuii «I opox
IIOCEBHON».

JlaGopaTopHble U NpPaKTHYeCKUE PadoThI:

JlaGoparopHast pabora Ne 5. «l3yueHue pe3yibTaToB MOHOTMOPUAHOTO W JTUTHOPUIAHOTO
CKpEILMBaHUA Y Ip030(UiIbl HA TOTOBBIX MUKpOMpEnapaTax.

JIaGoparopHast pabora Ne 6. «M3ydyeHue MOAM(PUKALMOHHOM H3MEHYMBOCTH, IOCTPOEHUE
BAPUALIMOHHOTO PSia U BAPUALIMOHHON KPUBOI».

JIaGoparophas pabota Ne 7. «AHanu3 MyTanuii y Apo30(duisl Ha TOTOBBIX MUKpOIpenapaTax.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M TPOIECC. 3apoXACHUE CEIeKIUMU W JoMmecTukanus. Yuenwe H. .
BaBuioBa 0 1eHTpax MPOUCXOXKAECHHUS W MHOrooOpasusi KyJIbTYypHBIX pacTeHuil. LleHTpbl
MIPOMCXO0XKACHUS JOMAIIHUX )KMBOTHBIX. COpT, IOPOAA, ITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MacCcoBbI M MHIAWBUIYAIbHBIA OTOOPHI B CENEKIIMU PacTEHHUH
1 KUBOTHBIX. OleHKa 3KcTepbepa. bIM3KOpoACTBEHHOE CKpelMBaHue — MHOpUAMUHT. Yucras JTuHUS.
CkpemuBanue 4HCTHIX JUHUHA. ['eTepos3uc, wim rubpuaHas cuia. HeponcTBeHHOE CKpelldBaHUE —



ayropunuur. OtganéHHas rubpuamzanus u e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 M IOJIyueHHE
MTOJIMIIOUIOB. JIOCTHKEHUS CENeKIUN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciab IMPOU3BOJACTBA. ['€HHass WHXEHEpHUs. OTambl CO3JAaHUs
pekomOuHanTHol JIHK u Tpancrennsix opranm3moB. Kierounas nmkenepus. Kietounbsie KymnbTyphl.
MukpokJIoHAIBHOE pa3MHOKEHUE pacTeHuM. Kinonuposanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB. DKOJOTHYEeCcKHe W 3Thyeckue npodnembl. MO — renerndecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JeMoHcTpanuu:

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuis! u cxeMbl: kapta «L{eHTpbl TPOUCXOKACHUS U MHOT000pa3us KyJIbTYPHBIX PAaCTCHUID,
«[Topoapl ITOMAIIHUX >XKUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHHi», «OTmanéHHas THOpUIU3AIUN,
«Pabotel akagemuka M. ®@. MBanoBay, «llomumionausay, «O0beKTbl OHOTEXHOJOrUNY, «KeTouHbIe
KYJIbTYpBI U KJIOHUpOBaHUE», «KoHCTpynpoBaHue 1 EPeHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJSKH IJI0JJ0B U KOPHEIUIOAOB IUKHUX (POPM U KYJIBTYPHBIX COPTOB PacCTEHHIA,
repOapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaboparopHble U NpaKTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHIKEHHUS CEJIEKIIMM PACTEHHM | KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIA YYaCTOK, B TEIUIMYHOE
XO035ICTBO, JTa0OpATOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosIrouMOHHAsA OHOJIOTHS.

IIpennocelIku BOSHUKHOBEHMS HBOJIIOLMOHHON TEOpUHU. DBOJIIOIMOHHAS TEOpUs U €€ MEecTo B
ouosiornu. BrnusiHIe YBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CBugerenbcTBa 3BOMOLUU. llaeoHTOIOrMUECKHE: TOCIEI0BATENIBHOCTD IOSBIECHUS BUJOB B
[aJICOHTOJIOTUYECKON JIETONUCH, NepexoaHble (opMbl. buoreorpaduueckue: cXoACTBO U pazyinyue
dayH 1 (I0p MATEPUKOB U OCTPOBOB.

DOMOpHOJIOrMUYECKUE: CXOACTBA M Ppa3aMuusi SMOPUOHOB pa3HbIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTEIIPHO-AaHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOIMYHBIE, PyJIUMEHTApHbIE OpPIraHbl, aTaBU3MBI.
MonekyasipHO-OMOXMMHUYECKHE:  CXOJICTBO  MEXaHM3MOB  HACJIEICTBEHHOCTM M OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OpraHu3MOB.

OpomonmonHas teopus Y. JlapeuHa. IIpennocbuiku BO3HUKHOBEHUS AapBHHU3MA. JIBHKyliue
CWJIbI 3BOJIONUU BUAOB Mo JlapBHHY (M30BITOUHOE Pa3MHOXKEHHE IPHU OTPAaHUYEHHOCTH PECYPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTO) 1 e€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposomtonus. [Tomynsanus kak eqMHUIA BUA U 3BOJIOLUY.

JBuwxymue cuibl ((pakTopbl) HBOJIOLUMHU BHUIOB B Mpupoje. MyTalMOHHBIA MpoLecc H
KOMOMHATHBHAs U3MEHUMBOCTh. [lonmyssiiiMoHHbIE BOJIHBI U Apeiid reHoB. M30msamust 1 Murpanus.

EctectBenHbIil 0TOOp — HanpaBisoMui pakTop 3Bosounn. @OpMbI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OpPraHU3MOB KakK pe3yiabTaT 3Bomonuu. [Ipumepsl mpucnocoGienuil y
opraHu3MoB. ApomMop(]o3bl U UINOATATITAIINH.

Bun wu  Bumoo6OpazoBanue. Kpurepum Buma. OcHOBHbIe (GOpMBI  BUA000PAa30BaHUS:
reorpauyeckoe, IK0JI0rH4ecKoe.

MakposBomroniust.  DPopMbl  3BONMIOLMHU:  (UIETHYECKas, IUBEPreHTHAs, KOHBEPreHTHas,
napajuienpHas. HeoOpaTuMocTh SBOMIOIHH.

[IpoucxoxaeHne OT HecHnenUalIN3MpOBaHHBIX NpeakoB. [Iporpeccupyromas crnennamu3anus.
AnlanTuBHAs paauanus.

JdemoHcTpanum:

[Toptpetsr: K. JInnnen, K. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens,
®. Mroaep, A. H. CeBeprios.

Tabmuipl 1 cxembl: «Pa3BuTue opraHmdyeckoro Mupa Ha 3emiie», «3apoJIbllid MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukcy, «DopMmbl OOprObI 3a cyliecTBoBaHHE», «EcTecTBeHHBIH 0TOOPY,



«MHorooOpa3ue copToB pacTeHmit», «MHoroobpasue TOpoa KUBOTHBIX», «llomymsaiumny,
«MyTanoHHass HW3MEHYHMBOCTHY, «Apomopdossr», «Manoamanramum»y, «OOmas aereHepanus»,
«/IBmwxymme cunbl 3Botonun», «Kapra-cxema mapmipyra myremectBus Y. [lapunay, «bopnrba 3a
cyuiectBoBanue», «lIpucrnoco6neHHocTs opranu3zMoBy, «l'eorpaduueckoe BUI000pa3OBaHUEY,
«KOJIOTHYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH, HA0Op IIOJI0OB U CEMSH,
Koyekust «[IpuMepsl 3alUTHBIX MPUCIIOCOOICHUN Y )KUBOTHBIX», MOJeNb «OCHOBHBIE HANpPaBJICHUS
ABOJIIOLIMNY, 00bEMHasE MoieIb «CTPOCHHE TOJIOBHOIO MO3Ta MTO3BOHOYHBIX .

buoreorpaduyeckas kapta Mupa, KoJuiekus «OopMbl COXpPaHHOCTH UCKOMAEMBIX KUBOTHBIX H
pacteHuii», wmojaenb ammmkauua «llepexkpéct xpomocom», BiaxkHble npenaparbl «PazBurtne
HacekoMoro», «Pa3BuTHe InATYmIKH», MuUKporpenapar «Jpo3oduna» (Hopma, MyTtauud (QOpMBI
KPBUIBLEB U OKPACKH TEJa).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaboparopHas padota Ne 1. «CpaBHeHue BUAOB 110 MOPHOIOTUYECKOMY KPUTEPHUIO».

JlaboparopHuast pabota Ne 2. «Onmcanue mpUCIIOCOOTCHHOCTH OpPTaHu3Ma U €€ OTHOCHTEIHLHOTO
XapaxkTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuyHble MpPECTaBICHUS O 3apOXKACHUM XKU3HU. HayuHble runoTe3bl BO3HUKHOBEHUS KU3HU
Ha 3emuie: abuoreHes W maHcmepMmus. XUMHUYECKas SBOJIONUSA. AOHMOTEHHBI CHHTE3 OpPraHUYECKUX
BEUIECTB U3 HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE IOJATBEPKICHUE XHUMHUYECKOH 3SBOJIIOIMH.
Havaneubie stanbl 6uonorudeckor spomronuu. ['unoresa PHK-mupa. @opmupoBanne meMOpaHHBIX
CTPYKTYp U BOBHUKHOBEHHE MPOTOKJIETKH. IlepBble KIeTku u ux 3Bostonus. DopMUpoBaHUE OCHOBHBIX
TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emuie 1o 3pam u nepuonam. Karapxeit. Apxeiickas U poTepo30iCcKast HpbI.
[laneosolickas »pa u e€ MepuOAbl: KEeMOPHUICKUN, OPIOBUKCKHUM, CUITYPUICKUHN, [1€BOHCKUH,
KaMEHHOYTOJIBHBIN, IEPMCKHU.

Me3o3o0iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KiIMMara W TEO0JIOTMYeCKUX MpoueccoB. (OCHOBHBIE 3Tambl  3BOJIIOLUHU
PacTUTEIBHOTO U JKUBOTHOIO MHUpa. ApoMopdo3bl y pacTeHuil U >XKUBOTHBIX. [losiBIeHHME, pacuBeT U
BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHMuecKoro Mupa Kak oTpakeHue 3BoyifoliMd. OCHOBHBIE CHCTEMATHUYECKHUE TPYIIIBI
OpPraHHU3MOB.

DBoronus 4yesnoBeka. AHTPONOJIOrHs Kak HayKa. Pa3Butue mpeacTaBieHUN O MPOUCXOKICHUU
yenoBeka. MeTonpl u3ydeHus aHTponoreHesa. CXOACTBa M pa3iavuMs YEJIOBEKa U IKUBOTHBIX.
CucremaTHueckoe MoJI0KEHUE YeI0BeKa.

JBwxyue cuibl (¢akTopsl) aHTporioreHe3a. HaciencTBeHHass H3MEHYMBOCTh M €CTECTBEHHBIH
ot6op. OO1IecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJIMM U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTpajonuTeku, YenoBek ymensblil, Yenosek
npsaMoxo i, YemoBek HeaHaepTaibekui, YemoBek pa3ymHblil. Haxonku HCKONMaeMbIX OCTaTKOB,
BpeMs CyLIECTBOBaHMsI, 00J1aCTh pacCpOCTPaHEHUs], 00BEM rOJIOBHOTO MO3T'a, 00pa3 KU3HH, OPYAMSL.

Uenoseueckne packl. OCHOBHBIE OOJbIIME pachkl: €BpONEOHJHAs (E€Bpa3uiickas), HErpo-
aBCTpaJOuIHas (axBaTropuasbHas), MOHTOJIOMIHAS (a3narcko-aMepUKaHCKas). Yeprtsl
MPUCIIOCOOJIEHHOCTH TMpEeACTaBUTEICH YEeNIOBEYECKUX pac K YCJIOBHSIM CYyIIECTBOBaHUS. EIMHCTBO
yenoBedeckux pac. Kputuka pacuszma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. /lapBus.

Tabmuup! u cxembl: «Bo3aukHOBeHHEe CONTHEUHON CHCTEMBI», «Pa3BUTHE OPTaHMYECKOTO MHUPay,
«PacTtutenbHas kieTka», «KuBotHas kietkay, «lIpokapuoTnueckas kietka», «CoBpeMeHHas cucTema
OpraHuyecKkoro mupay, «CpaBHEHHE aHATOMHYECKHX YepT CTPOEHHUS UelOBEKa M 4YelIO0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O 4YelIOBEeKay,
«/IpeBHerue moany, «Jpesaue moan», «[lepBpie COBpeMEHHbIE THOAN», «HelI0oBeUeCKHe pachh».



Ob6opynoBanue: Mynsiku «lIpoucxoxxaenue yenoBekay (OIOCTbI aBCTPAIIONHUTEKA, MUTEKAHTPOIIA,
HeaHJepTaliblla, KPOMaHbOHIIA), CIIENIKH WM H300paK€HUS KAMEHHBIX OpYAMH MepBOOBITHOTO
YyeJoBeKa (KaMHU-UYOMIEphl, pyOmia, ckpebia), T€OXpOHOJOTHYEcKass TabiauIa, KOJIeKIus «DopMbl
COXPAHHOCTH UCKOIAEMBIX )KMBOTHBIX U PACTCHHII.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[Ipaktrueckas padora Ne 1. «l3ydyeHme HCKOMAaeMbIX OCTATKOB pPAaCTEHWW U JKUBOTHBIX B
KOJUIEKLIASAX».

DOKCKypcusi «IBOJIOIUS OpPraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIH WIIH
KpaeBeaueCKUil My3eil).

Tema 3. Opranusmbl 4 OKpY KaloLias cpejaa.

OKoJjorus Kak Hayka. 3ajaud M paszieibl 3KOJIOTMH. MeToabl SKOJIOIMUECKUX HCCIIEJOBaHMM.
DKOJOTrH4eCKOe MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, IIOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Okonoruveckne (akropel. Kiaccupukammss dKosoruueckux — (pakTopoB:  aOMOTHYECKUE,
OMOTHYECKHE U aHTpONOreHHbIe. J{eficTBrE 3KOIOorndeckux (pakTopoB Ha OPraHU3MBbI.

AbGuornyeckue (akTOpHI: CBET, TeMIleparypa, BlaxHocTh. Doronepuoansm. [IpucnocobneHus
OpPraHU3MOB K JIEHCTBHUIO abnoTHYecKuX (hakTopoB. buonornueckrue puTMel.

buotnueckue Qaxtopsl. Bumbl OMOTHYECKHX B3aUMOJCHCTBUI: KOHKYPEHIUS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmel. Ilapasutusm, koomepauusi, MyTyalau3M, KOMMEHCAIM3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO). AMeEHcanu3M, HeWTpanu3Mm. 3HaueHHe OUOTUYECKUX B3aUMOACUCTBUMA IS
CYIIECTBOBAHUS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

DKOJOTHYECKHE XapaKTEPUCTUKU MOMyasuu. OCHOBHbBIE MTOKA3aTEeIH MOMYSLIUN: YUCICHHOCTB,
IJIOTHOCTb, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JJMHaMUKa YUCICHHOCTH MOMYJIALNU U €€
perynsnus.

JdemoHcTpaumnu:

IToptpetsl: A. I'ymbonbaT, K. @. Pynse, O. I'ekkens.

Tabmuuer u cxemsl: kapta «[Ipuponnsie 30HBI 3emnu», «Cpenpl OOMTaHHS OpPTaHU3MOBY,
«Dotonepuoauzmy, «llomymsaumny, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYNALUA HUH(PY30pHH-
Typenbkny, «[luiesbie nenmy.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTopHas pabora Ne 3. «Mopdomoruueckue 0OCOOCHHOCTH pPACTEeHUH M3 pPa3HBIX MECT
OOUTaHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTruyeckas padora Ne 2. «I1ocuér mIOTHOCTH MOMYJISILMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1iecTBa U IKOJI0rHYECKHE CUCTEMBbI.

Coo0bmiecTBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJOBas, MPOCTPAHCTBEHHA,
Tpouueckas (nuiesas). Buasi-noMuHanThl. CBsI3U B OMOIIEHO3E.

Okonorndyeckue cuctembl (3kocuctembl). [loHsTHE 00 »dKOcHcTeME U OMOIeEOLEHO3€.
OyHKIMOHANbHBIE KOMIIOHEHThl AKOCHCTEMBI: NPOJYLIEHTbI, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BEIIECTB U MOTOK SHEPrHMM B 3KocucTeMe. Tpodudeckue (NMHILEBbIE) YPOBHU 3KOocHcTeMbl. [luieBsie
uenu u cetu. OCHOBHBIE NTOKA3aTeNu SKOCUCTEMbI: OMomacca, MPOayKIUs. DKOJOTUYECKHE TUPAMU/IBI:
NPOAYKIIMHM, YHUCIEHHOCTH, Oumomacchl. CBOICTBa SKOCHCTEM: YCTOMYMBOCTH, CaMOPETYISIHA,
paszButue. Cykueccus.

[IpuponHble  3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OKOCUCTEMA XBOMHOIO  WJIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOINIOTEHHBIE  DKOCHUCTEMBI. ATpPOIKOCHCTEMBI.  YpOoskocucTeMbl. buonorndeckoe wu
XO35IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopa3znoobpaszue kak (akrop ycToHuMBOCTH 3KocucTeM. CoxpaHeHHe OMOJIOTHYECKOTro
pazHo0Opa3us Ha 3emIie.



VYuenue B. U. Bepnanckoro o Ouoctepe. I'panuibl, coctaB u cTpykrypa Omochepst. JKupoe
BemecTBo U ero ¢yHkuun. OcobeHHoctn Ouochepsl Kak riao0aabHON AKOCHCTEeMbl. JlnHaMu4eckoe
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BelecTs 1 GMOre0XUMHUECKUE LIUKIIbI JJIEMEHTOB (yIiiepo/a, a30Ta). 30HaJIbHOCTb
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emum. AHTPONOTCHHBbIC HM3MeHeHUs B Owochepe. ['modasbHbIC
HKOJIOTUYECKUE TIPOOITEMBI.

CocyecTBoBanue Mnpupojsl U uenoBeuecTBa. CoxpaHeHue Ouopa3HOOOpa3Hsi Kak OCHOBa
ycroitunBoctu Onocepsl. OCHOBa pAlMOHAIBHOTO YIPAaBICHUS TNPHPOTHBIMU pecypcaMd M HX
ucnosib3oBaHue. JlocTrkeHust OMOJI0TUU M OXpaHa IPUPOIbI.

JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuupr u cxemsl: «lIumesbie nenu», «buoueHo3: coctaB U CTpyKTypa», «lIpuponnsie
cooOuiectBay, «llenu nutanusy», «Konoruyeckas nupamuaa», «buocdepa u yenosek», «IkocucremMa
LIMPOKOJINCTBEHHOI0 Jieca», «IDKOCHUCTEMa XBOMHOro jeca», «buoleHo3 BogoéMa», «ATrpOLEHO3»,
«IIpumepHbIe aHTPONOIeHHbIE BO3JCHCTBUA HAa NPUPOAY», «BakHeHIIne HMCTOYHHKH 3arps3HEHUs
BO3JyXa M TPYHTOBbIX Boa», «llouBa — BaxkHelmas cocraBisiomas oOuochepb», «DakTopsl
nerpagauuu mouBy», «IlapHukoBbiil 3ddexr», «DakTopbl panoaKTUBHOIO 3arpsi3HEHUs Ouocepbly,
«O6mas crpyktypa Ouocdepb», «PacnpoctpaneHue >xu3Hu B Ouocdepe», «O30HOBBIA 3KpaH
ouocdeps», «Kpyrosoport yriepona B 6uochepe», «kKpyroBopor azora B mpupoae».

OO6opynoBaHue: Mojenb-anmukanus «TunuuHele OuoueHo3bl», repOapuil  «PacTuTenbHble
cooOmiecTBay, Kouiekuun «buoneHosy, «BpeauTeny BaXHEWIINX CEIbCKOXO3SMCTBEHHBIX KYIBTYPY,
repbapuy M KOJUIEKLIMU PacTeHUI M KMBOTHBIX, IPUHAIEKAIUE K Pa3HbIM 3KOJIOTMYECKUM IpyIam
oxHoro Buna, Kpacnas kaura Poccuiickoit @enepanum, n300paXKeHUs OXpaHAEMbIX BUIOB PACTEHUH U
KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MHA HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Cormacho @®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUS K  pe3yiabTaTaM  OCBOEHHS
oOy4arolMMuUCs MPOrpaMM CpeAHero o0miero oOpa3oBaHMs: JMYHOCTHBIM, METANpPeAMETHBIM U
IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpyKType TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «bHOIOTUsS» BBIAEIEHBI CIEAYIOLINE
COCTABJISIFOIIUE: OCO3HAHUE O0YYAOIIMMUCS POCCUHUCKON TPaXkIaHCKON UACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIFHOCTH M CaMOOMPENEICHUI0, HAIUYHe MOTHBAIMM K OOYYECHHIO
OMoJIOTHH, TIEJICHATIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUUECKUX TPAAULIMN pa3BUTHUA OMOJIOTMYECKOTO 3HAHMS, TOTOBHOCTh U CIIOCOOHOCTH
00yJaronuxcsi PyKOBOJICTBOBATHCSI B CBOEH JEATEIHHOCTH IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH,
MPUCYIIUMHU CHCTEME OHOIIOTUYECKOT0 OOpa3oBaHMsl, HAIWYHE JKOJOTHYECKOTO TPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH EJIN U CTPOUTH ) KU3HCHHBIC ITJIaHBI.

JIn4HOCTHBIE pe3yabTaThl OCBOCHHSI TIpeaMeTa «buonorus» JOCTUTal0TCS B €IUHCTBE YUeOHOU U
BOCIIUTATEIIHLHOMN ACATCIIBHOCTH B COOTBETCTBHUU C TPAJUITHUOHHBIMU pOCCHﬁCKHMH COIMOKYJIbTYPHBIMU,
HUCTOPUYECKUMH M JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, MPHHITHIMH B OOINECTBE MpaBWIAMU U
HOpPMaMH TIOBEJCHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOBOCITUTAHUS U CAMOPA3BUTHS,
pa3BUTHUS BHYTPEHHEN IIO3ULUU JIMYHOCTH, IMATPUOTU3MA, YBAKEHUS K 3aKOHY M IPAaBOMNOPSJIKY,
YEJIIOBEKY TpyJda W CTaplieMy TIOKOJICHHIO, B3aUMHOTO YBaKEHHUS, OEpEKHOTO OTHOIICHUS K
KyJbTYPHOMY HACJIEAUI0O W TpaJulMsIM MHOTIOHAIlMOHAIbHOro Hapoaa Poccuiickoir Penepaunu,
MPUPOJE U OKPYKAIOILIEH cpelie.

JIn4HOCTHBIE pE3yabTaThl OCBOCHHUS Y4eOHOro mnpenMera «bUONOTHS» JOHKHBI OTpa)kaTh
TOTOBHOCTh UM CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTpPEHHEH



MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTALlMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHMH,
COOTBETCTBYIOIIUX TPAJWLUOHHBIM ILIEHHOCTSIM POCCHUICKOTO OOIIECTBa, pacIIMpPEHHE >KU3HEHHOTO
ONbITA M ONBITA AESITEIBHOCTH B IPOLIECCE PEATN3ALMKM OCHOBHBIX HAIIPABJIEHUN BOCHMTATEIbHOMN
NEeATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpa:kmaHCKOro BOCIMTAHMSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMK O00YyYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHICKOT0 O0IIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, yBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPUYECKOW JEATENBHOCTH MpPHU CO3JAaHUM YYEOHBIX IPOEKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIPENEeNIATh COOCTBEHHYIO MO3HMIMIO MO OTHOLICHHUIO K SIBICHUSM COBPEMEHHOM
KHU3HU U OOBSICHATH €€;

YMEHHUE YYMUTHIBaTh B CBOMX JEHCTBUSAX HEOOXOAMMOCTb KOHCTPYKTHUBHOI'O B3aUMOAEHCTBUS
J0JeH ¢ pa3HbIMU YOEKICHUSIMH, KYJIbTYPHBIMHU IIEHHOCTSIMU M COIUAIBHBIM MOJI0XKEHHEM;

FOTOBHOCTh K  COTPYIHHUYECTBY B IIPOLECCE COBMECTHOI'O  BBINOJIHEHHS  Y4EOHBIX,
[TI0O3HABATEJIBHBIX W MCCIEAOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHHUIO OINIIOHEHTOB
pu 00CYKIEHUH CITIOPHBIX BOIPOCOB OMOIOTHYECKOTO CO/ICPIKAHMS,

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

c(OPMUPOBAHHOCTh POCCHICKOW TPaKIAHCKON WICHTUYHOCTH, NATPUOTHU3MA, YBaXKCHHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTU nepen PoauHoil, ropaoctu 3a cBoM Kpaid, cBoro Poauny,
CBOH S13BIK U KYJBTYPY, IIPOLUIOE U HACTOSIIEE MHOIOHAIIMOHAIILHOIO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLUEHUE K MPUPOJHOMY HACIEIUI0O M MaMATHUKAaM IPUPOIBI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OILIEHHMBATh BKJIAJ POCCHUUCKHUX YYEHBIX B CTAaHOBIEHHE M Pa3BUTHE OHOIIOTHUH,
MIOHMMAaHUsl 3HA4Y€HUs OMOJIOTUU B MO3HAHUU 3aKOHOB IPUPOJIbI, B KU3HU YEIOBEKA U COBPEMEHHOIO
o011ecTBa;

uzaeliHas yoe:x IEHHOCTb, TOTOBHOCTH K CITY>)KEHUIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTH 32 €T0
Cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEN POCCUICKOT0 Hapo/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;

CIOCOOHOCTh OLIEHUBAaTh CUTYallMI0 W TNPUHUMATh OCO3HAHHBIE pEIIEHHs, OPUEHTHPYICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJia B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJHTEINSM, CO3/IaHHI0 CEMBH HAa OCHOBE OCO3HAHHOIO
IIPUHATHS LEHHOCTEHW CEMENHOMN KU3HU B COOTBETCTBHUHM € TPaJULUAMU Hapo1oB Poccnn;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYasg ACTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLIEHHUI;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NIPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPA)KEHHMIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMJICHUE IPOSIBIATH KayeCTBa
TBOPUYECKOH JINYHOCTH;

5) ¢usuyeckoro BocnUTAHUsSA, (POPMUPOBAHHUS KYJIbTYPbI 310POBbS M 3MOLHOHAJIBHOIO
Os1aromosty4ms:

MOHMMAaHHWE W pealm3alus 370pOBOTO M 0Oe3omacHoro obpa3a JXKM3HU (30pOBOE THUTAHUE,
COOJIIOJICHNEe TUTHEHWYECKUX TMpaBWJI M HOPM, COalaHCUPOBAHHBIM PEXHUM 3aHATUH M OTIbIXA,
perynspHas ¢pu3nyeckass aKkTUBHOCTH), O€pPEKHOT0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOUIIEHMS K
COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 370POBBIO;

MMOHMMAaHHUE IIEHHOCTH MPaBWJI WHAMBUIYAJIbHOTO U KOJIJIEKTUBHOTO 0€30MacHOro MOBEICHUS B
CUTYaLUAX, YTPOXKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;



OCO3HAHWE TMOCIEJICTBUH W HENPUATHS BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KypeHHs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AaKTUBHOW JCSTEIBHOCTH TEXHOJOTMYECKOM M COLMAIIbHOW HANpaBJIIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIIIOJIHATH TAKYIO 1€ATEIbHOCTS;

UHTEpEC K pasauuHbiM chepam npodecCHOHATbHON ESTEIbHOCTH, YMEHHE COBEpLIAThH
OCO3HaHHBIH BBIOOP Oynyiel mpodeccuu 1 pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JI0rn4ecKoro BOCIMTAHMS:

HKOJIOTHYECKHU LIEIecO00pa3Hoe OTHOIICHUE K MIPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emiie, OCHOBE
€€ CyILleCTBOBAaHUS,

MOBBIIIICHUE YPOBHSI IKOJIOTUYECKOU KYIbTYPBI: MPUOOPETCHHUE OMBITA IJIAHUPOBAHUS TIOCTYITKOB
1 OLICHKU WX BO3MOXHBIX ITOCIIEICTBUN JIJIs1 OKPYXKAIOILLEH CPEIbl;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0IeM U IyTel UX PeLIeHuUs;

CHOCOOHOCTh MCHOJBb30BaTh MpUOOpeTaeMble MPHU H3y4YECHUH OHMOJOTHM 3HAHHS M YMEHUS MpH
pelieHnn MpoOJieM, CBSA3aHHBIX C pPAalMOHAIBHBIM IPUPOJONOIb30BaHUEM (COOIIOEHHUE IpaBUIl
MOBEJICHUSI B IPUPOJE, HAINIPABICHHBIX HA COXPAHEHUE PaBHOBECUS B HKOCHUCTEMAX, OXpPaHy BUJIOB,
IKOCHCTeM, OMoChephl);

AKTUBHOE HENPUATHE ICHCTBUH, NMPUHOCALIMX BPEN OKPYXKAlOLEH NPUPOJHOM Cpele, YMEHHE
MIPOTHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTHYECKHE IOCIEICTBUS MPEIIPUHUMAEMbIX IEHCTBUI H
MpeA0TBpaIaTh UX;

HaJu4yle Pa3BUTOrO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJOTMYECKOM  KyJIbTYphl, OIbITa
JESTEILHOCTH PKOJIOTHYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI MMU B MO3HABATEIIHLHOM,
KOMMYHUKATUBHOM U COLIMAIIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHUIO B NMPAKTUYECKOW NEATEIbHOCTH
9KOJIOTMYECKOI HaNpaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIECTBEHHOI MPaKTUKW, OCHOBAHHOTO HA JMAJIOTe KYJIbTYp, CIIOCOOCTBYIONIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIHTYPHOM MHDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATEIbCKOM KyJIbTYpbl Kak CpEACTBa B3aUMOJIECHCTBUS
MEXy JIIOJIbMH U TIO3HAHUSI MUPA;

MOHUMaHUE CcHeuuPUKd OUOJNOTUM KaK HayKd, OCO3HaHHs e€ poilu B (HOpMHUPOBAHHUH
paIMOHAIBLHOIO HayYHOTO MBILUICHHUS, CO3JaHUM 1I€JIOCTHOTO MPECTaBIECHUs 00 OKpYKaIOLEM MUDE
KaKk O €JUHCTBE MPHUPOJbI, YeTOBeKa MU OOIIeCTBAa, B IMO3HAHUHU MPHUPOJHBIX 3aKOHOMEPHOCTEH H
perieHnu ITpodIeM COXpaHSHHS TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTH OWOJIOTUHU JJI1 COBPEMEHHOM HHUBHIN3ALMU: 00ECIIeYeHNs HOBOTO
YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3JaHUE TMEPCHEKTHUBHBIX OWOTEXHOJOTHUN, CIIOCOOHBIX peIIaTh
pecypcHbIe MPoOIeMbl PA3BUTHS YEJIOBEUECTBA, MMOMCKA MyTeH BBIXOJIAa U3 TTI00ATBHBIX SKOJIOTHUECKUX
npobsieM U olecredeHus mNepexojia K yCTOMUHMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIOJIb30BaHUIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJIYYCHHH OHMOJIOTMUECKUX 3HAHWW B IENSIX TOBBIMICHHUS OOIIeH
KYJIBTYpPBI, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, KaK COCTaBHOM 4acTH (h)YHKIIMOHATHLHOU TPAMOTHOCTH
oOy4Jaroruxcsi, GopMHUPYEMOM NPU U3YICHUU OMOJIOTHH;

MMOHMMAaHUE CYIIHOCTM METOJIOB TIO3HAHHUS, HCIOJNb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BATh MOJy4yaeMble 3HAHUSI JUIsSl aHAIM3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIEro
MHUpa ¥ TPOUCXOASIINX B HEM W3MEHEHUW, YMEHHE JeNaThb 0OOCHOBaHHBIC 3aKITIOYECHUS Ha OCHOBE
Hay4HBIX ()aKTOB U UMEIOIINXCS TAHHBIX C [EIBI0 MOTYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOIIOTHMYECKUE 3HAHMS JIs pelIeHHs IpobiieM B
peabHBIX KU3HCHHBIX CUTYaIIHSIX;

OCO3HaHUE LIEHHOCTM HAYYHOW JESITEeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
HCCIIE0BATENbCKYIO IS TENHPHOCTh MHIUBUIYATHHO U B TPYIITIC;



TOTOBHOCTb M CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUM 110 OMOJOIHU B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeqMeTHble  pe3ynbTaThl OCBOEHUS YydeOHoro mnpeamera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHMS  MHUPOBO33PEHHUS  OOYYAOMUXCA  MEKIAMCUUIUIMHAPHBIC
(MexnpenMeTHbIe) OOIICHayYHbIE MOHATHS, OTPa)KAroIUe LEIOCTHOCTh HAy4YHOM KapTHHBI MUpa U
crnienn(UKy METOJIOB IMTO3HAHMS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTUs, SIBJICHUE,
Ipolecc, CHUCTEMa, HayuHbld (akT, MNPUHLMI, THUIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCclieIoBaHue, HaOIroIeHue, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbBIC YUeOHbIC TeHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHUKATUBHBIE,  DErYJISTHBHBIE), obOecrneuyuBaromue  (OpMHUPOBAHUE
(YHKIMOHATBPHOH TPAMOTHOCTH M COLMAIBHOM KOMIIETEHUMH OOYYalOMIMXCs, CIOCOOHOCTH
o0yyJaroIuxcs HCIOJIb30BaTh OCBOEHHBIE MEXAUCLUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHUS U
YHHUBEpCaJIbHbIC YUeOHBIC IEHCTBHS B TO3HABATEIBHOMN U COIUAILHON TPAKTHKE.

MertarpegMeTHbIE pe3ysIbTaThl OCBOEHHUS IIPOrpaMMbI CPEJHErO OO0Iero oOpa3oBaHUs JOJIKHBI
OTpaXkaTh:

OgByajeHne yHHMBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUe IeHCTBUS:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M aKTyalM3UpoBaTh ImpoOieMy, paccMmarpuBarh €€
BCECTOPOHHE;

UCMOJb30BaTh IPU OCBOCHHWU 3HAHUN MPHUEMBI JIOTMYECKOTO MBILIUIEHHUsS (aHanu3a, CHUHTE3a,
CpaBHEHHsI, Kiaccuukanuu, 0000IEeH s ), PACKPBIBATh CMBICI OMOJIOTMYECKUX MOHATUH (BBLACTIATH X
XapaKTepHble IPU3HAKHU, YCTAaHABIMBATh CBSI3U C JPYTUMHU [TOHITUSIMH);

OTIpEeAEIIATh LENU JEATENbHOCTH, 3a/1aBasi NapaMeTpbl U KPUTEPUU UX JOCTUIKEHHS, COOTHOCUTD
PE3YJIbTAThl JEATEIBHOCTH € TOCTABIEHHBIMU LIEIISIMY;

HCIO0JIb30BaTh OMOJIOTrMUECKHUE MOHATHS JUIsl 00bSICHEHNS (DAKTOB U SIBJICHUM KUBOM MPUPOIBL;

CTPOUTb JIOTUYECKHE pacCyXA€HUsS (MHAYKTUBHBIE, IEIYKTUBHBbIE, IO AHAJOIMM), BBIABIATH
3aKOHOMEPHOCTH W HPOTUBOPEYMsI B PAcCMaTPUBAEMBIX SBJICHUAX, (DOpPMyIUpOBaTh BBIBOJBI U
3aKJIFOUYEHUS;

IIPUMEHSTh CXEMHO-MOJECIBHBIE CpPEACTBA MJIs IPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIIIEHUH B W3y4YaeMbIX OHOJIOTHYECKUX OOBEKTaX, a TakKKe MPOTHBOPEUUH pPa3HOTO pOJa,
BBISIBIICHHBIX B PA3JINYHBIX NHPOPMALMOHHBIX HCTOUYHHUKAX;

paspabarbiBaTh IJIaH peuieHHs] MpoOjemMbl ¢ YYETOM aHallM3a HMMEIOLIUXCS MaTepHallbHbIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBHI B JI€ATEIbHOCTh, OLIECHUBATh COOTBETCTBHE PE3Y/IbTATOB LIEJSM, OLIEHUBATh
PHUCKHU NOCIEACTBUN NEATEIBHOCTH;

KOOPJAUHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSX pPEaJbHOrO, BUPTYAIbHOIO U
KOMOWHHUPOBAaHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BBIe HCCIIEI0BATEILCKIE AeHCTBHUS:

BJIJIETh HABbIKAMHU Y4eOHO-HMCCIIEOBATENbCKOM W TPOEKTHOM JeSATeNbHOCTH, HaBbIKaMHU
paspernieHus npoodaeM, CHoCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PELIeHHUs
MPAKTUYECKUX 3aj1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB ITO3HAHUS;

UCIOJIb30BaTh pa3jMuYHblE BHUJABl JACATEIBHOCTH [0 TIOJYyYEHHID HOBOTO 3HAHMS, €ro
MHTEpIIpEeTalNy, MpeoOpa3oBaHUI0 U MPUMEHEHUIO B YU€OHBIX CUTYallUsIX, B TOM YHCJIE MPHU CO3TaHUU
Yy4EOHBIX M COIIMATBHBIX IIPOEKTOB;

¢bopMUpOBaTh HAYYHBI THUI MBILIUICHHS, BIAJAETh HAYYHOHM TEPMHUHOJIOTMEH, KIIFOUEBBIMU
MOHATUSIMA U METOJIaMU;

CTaBUTh W (GOPMYIHPOBATH COOCTBEHHBIE 3aJauyd B OOpa30BaTEIbHON JIEATEITBHOCTH W
KU3HEHHBIX CUTYallUsX;



BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBA3HM M aKTyalU3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €&
pelIeHys], HAXOJUTh apryMEHThl AJs JOKa3aTeIbCTBA CBOMX YTBEPXKACHUH, 3ajaBaTh NapaMeTpsl U
KPUTEPHH PELICHUS;

aHAJM3UPOBaTh IOJYYECHHBIE B XOJ€ PELICHUs 3a/aud PEe3yJIbTaThl, KPUTHUECKH OLICHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh LIEJCHANPABICHHBI MOMCK TIepeHOca CPEACTB U CIIOCOOOB JCUCTBUS B
poeCCUOHATILHYIO CPEAY;

YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO 001aCTH KU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIC UJICH, MPeIaraTh OPUTHHAIBHBIC TOIXOABI U PEIICHHS, CTAaBUTHh MPOOIeMbI U
3aJjauy, JOMyCKaloIl1e aJIbTepHATUBHBIEC PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3JIUYHBIX MCTOUYHUKAX MHPOpPMaLUU (TEKCTe y4eOHOro 1mocoous, Hay4HO-
MOMYJISIPHOM JUTEpaType, OMOIOrMYECKHX CIOBAPSIX M CIIPABOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX,
B MHTepHeTe), aHaIn3upoBaTh MH(MOPMALIUIO Pa3IMYHbIX BUJIOB U (JOPM MpEACTaBIEHUS, KPUTHUECKU
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTb;

(dopMyIMpOBaTh 3ampochl M NPUMEHATHh pa3IMyHble METOABl MpHU MOUCKE U oTOope
Ouosiornuyeckoil uHdopMay, HeOOXOIMMOH /7S BHIIOJIHEHUS YUeOHbBIX 3aa4;

npuoOpeTaTh  OMBIT  KCIOJIB30BAaHHUS — MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHUH,
COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIIbHYIO (POPMY TPEACTABICHUsI OMOJIOTHYECKOW HH(pOpMaIUH
(cxembl, TpaduKy, TUarpamMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

MCIIOJIb30BATh HAYYHBIN S3BIK B KAUECTBE CPEJCTBA MPH padboTe ¢ OMOIOTHIECKON HHPOPMALIUEH:
IPUMEHATh XUMHUECKHUE, (pr3nyeckre U MaTeMaTU4eCKue 3HaKu U CUMBOJIBL, (hopMyJibl, aOOpeBHarTypy,
HOMEHKJIATYPY, UCTIOIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIaJIeTh HAaBBIKAMU PACIO3HABAHUS M 3aIUThl MHPOpPMALUU, HHPOPMALMOHHON 0€3011acCHOCTH
JMYHOCTH.

OsJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) oo1enmue:

OCYILIECTBIISATh KOMMYHHKALIUU BO BceX c(epax >KU3HU, aKTMBHO YYacTBOBATh B JAMAIOre WIH
IMCKYCCHH TI0 CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATH CYKICHUS
OTHOCHUTEJIBHO BBITIOJHEHUS NpesiaraeéMoi 3aJjauu, YYUThIBaTh HHTEPECHl U COITIAaCOBAaHHOCTh MO3ULIMN
JIPYTUX YYaCTHUKOB JMAJIOTA WU TUCKYCCHN),

pacrio3HaBaTh HeBepOalbHble CpelcTBa OOIIEHUS, MOHUMATh 3HAYEHHE COLIMAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYyalldii, yMeTh CMST4aTh KOH(MJIHMKTBI W BECTH
MIEPEroBOPHI;

BJIAJIETh PA3IMYHBIMH CIIOCOOaMH OOIICHUS M B3aMMOJEHCTBHS, TTOHUMATh HAMEPEHUS IPYTHX
JHO/IeH, IPOSIBIIATh YBAXKUTEIbHOE OTHOILIIEHHE K COOECeTHUKY U B KOPPEKTHOU (hopme popMynupoBaTh
CBOY BO3PaXKCHUS;

Pa3BEPHYTO M JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eiTeJIbHOCTh:

MOHMMAaThb M HCIOJB30BaTh IPEUMYILIECTBA KOMAHAHOM M WMHIUBHUIYaJbHOH pPabOTHl IpH
peuieHnn Ouosorudyeckoi nmpoOsaemMbl, 000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHHSI TPYIIIOBBIX (HOpM
B3aMMOJICHCTBHS IIPU PELICHNN Y4eOHOH 3a1auH;

BBIOMPAaTh TEMATHKy W METOABl COBMECTHBIX JEHCTBHHA C YYETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 WiIeHa KOJUIEKTHUBA;

MIPUHUMATH eI COBMECTHOM JESITeTbHOCTH, OPTaHNU30BBIBATh U KOOPIUHHPOBATH JCHCTBHS IO
e€ JOCTHKEHMIO: COCTaBJIATh IUIAH JCWCTBUI, pacnpeAessaTb polud ¢ y4ETOM MHEHMHA YYaCTHUKOB,
00CYXIIaTh pe3yJIbTaThl COBMECTHOM PabOTHI,

OLIEHUBATh KayeCTBO CBOETO BKJIAa/Ja M KaXKJOrO0 YYaCTHMKAa KOMaHJbl B OOLIUI pe3ynabTar Mo
pa3paboTaHHBIM KPUTEPUSIM;



IpeajgaraTb HOBBIE IIPOEKTHI, OLIEHMBAThb HJAEH C MO3ULUM HOBU3HBI, OPUIMHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh TO3UTHBHOE CTPAaTErMUECKOE IOBEIEHUE B PA3IMYHBIX CUTYalMsIX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OgyageHne YHMBEPCAJIBHBIMHU Pery/JsiTHBHBIMY 1efiCTBUAMM:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJIOTHUECKUE 3HAHUS JIJIsl BBISIBICHUS MPOOJIEM M UX PEHICHUS B KU3HEHHBIX H
y4eOHBIX CUTYalHsX;

BbIOMPAaTh HAa OCHOBE OMOJOTHYECKMX 3HAHHH IIEJICBBIE U CMBICIOBBIE YCTAaHOBKHM B CBOUX
JNEUCTBUSAX W TOCTYIKax I10 OTHOIIEHUIO K JKHBOM IpHpOJE, CBOEMY 3/0POBbI0 M 3/10POBBIO
OKpYKaIOIINX;

CaMOCTOSITEJIHO OCYIIECTBIIATH [TO3HABATENbHYIO JEATEIBHOCTD, BBIABIATh POOJIEMbI, CTABUTh
1 GOpMyYIHUPOBaTH COOCTBEHHBIE 33/1a4H B 00Pa30BaTEbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIIeHUs NpoOjeMbl ¢ y4ETOM MMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsAM;

paciupsaTh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIOCOOCTBOBaTh (DOPMHUPOBAHUIO M MPOSBICHUIO IMHUPOKOW SPYIUIUM B Pa3HBIX 00JacTsX
3HaHU, NOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIaJIeTh HaBBbIKAMHU IIO3HABATENBHOM pe(ieKCHMHM KaK OCO3HaHMs COBEpLIAEMBbIX JEHCTBUHA U
MBICIHTEIBHBIX TPOLECCOB, WX PE3YJIbTAaTOB M OCHOBAHWH, MCIOIB30BATH MPHUEMBI Pe(ICKCHH s
OLIEHKU CUTYyalllH, BIOOpA BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX NP aHAJIN3€ PE3yIbTaTOB ACATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YeJIoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduyeckue i yueOHoro rnpeamera «buonorus» HayuHble 3HaHUS, YMEHHUS U CIIOCOObI
JNEHCTBUIM 1O OCBOCHHIO, WMHTEPHpPETAlMU M MPeoOpa3oBaHMUIO 3HAHWM, BHUIBI JESATENBHOCTH 11O
MOJyYEHHUIO HOBOT'O 3HAHUS M NPUMEHEHUIO 3HAHWH B Pa3IMYHBIX YYEOHBIX CUTYallMsX, a TaKke B
peaJIbHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme npeameTHble pe3ysbTaThl
MPEJCTaBJIEeHbI 110 rojlaM 00y4eHusl.

IIpenmeTHble pe3ynbTaThl OCBOCHMs yueOHOro mnpenmera «buonorus» é 10 knacce HONKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHUH O MecTe M poJd OHOJIOTUHM B CHUCTEME HAYYHOIO 3HAHMS
€CTECTBEHHBIX HayK, B (OPMHPOBAHHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAay4yHOTO MHPOBO33PEHMS, O BKJIAJE POCCHUMCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHONW IPaMOTHOCTH YelIOBEKa Ul PEeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpblBaTh COJIep)KaHHE OMOJIOTMYEeCKHX TEPMUHOB M MOHSTHM: >KU3Hb, KJIETKA,
OpraHusM, Metadoiu3M (OOMEH BeLIeCTB M TNpEBpalleHUue HHEPIrUu), roMeocTas (CaMOperyssaius),
ypOBHEBas OpraHHU3alusl >KUBBIX CHCTEM, CAMOBOCIPOU3Be/IeHUE (PENpPOAYKIIHS), HACIEACTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;



YMEHHE WU3JaraTh OWOJIOTWUYECKHME Teopuu (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHas,
LEHTpaJIbHAas IOTMa MOJICKYJIsIpHOU Onosiorun), 3akoHsl (I'. Mennens, T. Moprana, H. W. BaBunosa) u
yueHust (0 IEHTpax MHOrooOpasusi U NPOMCXOXKICHHS KyIbTypHBIX pactenuii H. WM. BaBunoga),
OTIPEAEIATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BIIJICTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTHUU: HAOJIIOJICHUE U OMHCAHUE YKUBBIX
CUCTEM, NPOLECCOB U SBJICHUM, OpraHu3alus U TPOBEACHHE OHOJOTUYECKOT0 SKCIIEPUMEHTA,
BBIIBIDKCHUE THITOTE3bI, BHISBICHHE 3aBHCHMOCTH MEXIy HUCCICIYEMBIMH BEITUYMHAMHU, OOBSICHCHHE
MOJIYYEHHBIX PE3y/IbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUN M 3aKOHOB, YMEHHUE JIeJaTh
BBIBO/Ibl HA OCHOBAHUU TMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICISATh CYHUIECTBEHHbIE MPHU3HAKA BHPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHW3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHA BEMIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IJIACTHYECKOTO W SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeH03a, OIUIOJOTBOPEHHS, Pa3MHOXEHUS, WHIAUBUAYAIbHOTO Pa3BUTHUSA
opraHusma (OHTOTEHE3);

YMEHHE TPUMEHSTh IMIOJIYYCHHBIC 3HAHUS JUIS OOBSICHCHHS OWOJIOTMYECKUX TIPOIECCOB H
SBJIGHUHM, JJI NPHUHIATHS NPAKTUYECKUX PEIICHUH B TMOBCEAHEBHOW JXKU3HU C LENbI0 00ecredeHus
0€30MaCHOCTH CBOETO 37I0POBbS M 3J0POBBS OKPYKAIOMIMX JIOACH, COONIOEHUS HOPM T'PaMOTHOTO
MOBEACHUA B OKpYXAloUlel NpPUPOJHONM cpede, MOHUMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUS
JOCTUKEHHUN COBPEMEHHOM OMOJIOTUU U OMOTEXHOJIOTUHN I PALIMOHATIBHOTO TIPUPOIOTIOIH30BAHUS;

yMEHHUE peniaTh IEeMEHTapHbIe TEHETHYECKUE 3a/1aud Ha MOHO- U JIUTHOPUIIHOE CKPEIMBAHHE,
CIICTNICHHOE HAaCJeI0BaHUE, COCTABISATH CXEMbl MOHOTHOPHUIHOTO CKpEUIMBAaHHUS [Js MpeicKa3aHus
HacJeA0BaHUs TPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBIMOJIHATH 1a00OPAaTOPHBIE U MPaKTHYECKUe paboThl, COOIIOAATh MpaBuiia Mpu paboTe C
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKH OIICHHBaTh W HUHTEPIPETUPOBATh HHMOPMALNIO OUOIOTHYECKOTO
coJiepKaHusl, BKIIFOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS U3 PA3IMYHBIX MCTOUYHUKOB (CPEICTBA MAaCCOBOM
nH(pOpMaIIUY, HAYYHO-TIONMYJSIPHBIE MaTEpHUalbl), STUYECKHE ACTIEKThl COBPEMEHHBIX HCCIEIOBaHUN B
OHMOJIOTHH, METUITHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011ast OMOIOTUYECKYIO
MH(pOpPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh MOHATUWHBIN anmapar OUOJIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buonorus» 6 11 knacce MOMKHBI
OTpaxaTh:

chOpPMUPOBAHHOCTh 3HAHUH O MeCTe€ M pOJU OHOJIOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAaHMU COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KAapTUHBI MHpA U
HAyYHOTO MHPOBO33PEHHS, O BKIAJEC POCCUNWCKHX U 3apyOEKHBIX YUEHBIX-OHMOIIOTOB B pPa3BUTHE
ounosoruu, PyHKIIMOHATILHON TPaMOTHOCTH Y€JIOBEKA JTsl PEIICHUS KU3HEHHBIX 33]1a4;

YMEHHE DPaCKphIBaTh COJIEpKaHHWE OHMOJOTHYECKUX TEPMHUHOB M TOHSATHI: BUJA, MOMYJISIHS,
reHO(OH I, IBOJIIOIMS, MBIKYIIHE CUIBI ((haKTOphI) IBOJIOIUHU, MPUCIIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHUe, SKOJIOTMUYECKHUEe (AKTOPBI, IKOCHUCTEMA, MPOAYIEHTHI, KOHCYMEHTBI, PEIyLIECHTHI,
LTI MTUTAHUSI, SKOJIOTUYECKast MUpaMuia, OuoreorieHo3, onocdepa;

yMEHHE HM3J1araTh OHOJOrHueckue Teopuu (dBonronuonHas Teopus Y. [lapBuHa, cMHTeTHYECKas
TEOPHS ABOJIOLNN), 3aKOHBI U 3aKOHOMEpHOCTH (3apojsiiieBoro cxoncrtsa K. M. bapa, yepenoBanus
TNIaBHBIX HampaBieHui u myteit sBomonnu A. H. CeBeprioBa, yuenus o 6uocdepe B. U. Bepuaackoro),
OTpe/IEIATh TPAHUIIBI UX PUMEHUMOCTHU K JKUBBIM CHCTEMaM;

YMEHHE BIIJIeTh METOAAMH HAYYHOTO MO3HAHUS B OMOJOTHHU: HAONIOJCHNUE U OMHCAHUE KUBBIX
CHUCTEM, TIPOLIECCOB U SBJIICHHWH, OpTraHW3alds W TPOBEJCHUE OMOJOTHYECKOTO HJKCIEPUMEHTA,
BBIIBIDKEHUE THUIIOTE3bI, BHISBICHHE 3aBHCHMOCTH MEX]y HCCIENYEeMBIMU BEITHYUHAMHU, OOBSICHEHHE
MOJTYYEHHBIX PE3YJIbTaTOB, MCIIOIH30BAHHBIX HAYYHBIX MOHSATHH, TEOPUNA W 3aKOHOB, YMEHHUE JENaTh
BBIBO/Ibl HA OCHOBAHUU MOJIYY€HHBIX PE3YJIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIC NPH3HAKH CTPOEHUS OWOJOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJISIIIAK, TMPOIYIIEHTOB, KOHCYMEHTOB, PEAYILIEHTOB, OMOTEOLIEHO30B U IKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJEJICTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,  BHA000pa3oBaHMs,



IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBUS HKOJOTHMUECKUX (DAaKTOpPOB Ha OpraHU3MBl, HepeHoca
BEUIECTB M IOTOKA JHEPIUHM B HKOCHUCTEMax, AHTPOIOTCHHBIX H3MEHEHUH B HIKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX IIUKIOB B buocdepe;

YMEHHE NPUMEHATH IIOJYYCHHbIE 3HaHUSA [UJIs1 OOBSCHEHUS OHOJIOTHMYECKHUX IPOLIECCOB U
SBIICHUM, AJISI TPUHATHA MPAKTHYECKUX PEUICHWH B TMOBCEIHEBHOHM JKM3HU C LEJIbI0 OOecredeHus
0€30MacCHOCTH CBOETO 3[0POBBSl U 370POBbSl OKPYXKAIOIMIMX JItOJIEeH, COOIIOJEHUSI HOPM TPaMOTHOTO
MOBEJICHUS B OKpYXarolled NpPUPOAHON cpene, NOHUMAHME HEOOXOAMMOCTH HCIOJIb30BAHUS
JOCTUKEHHUHM COBPEMEHHOM OMOJIOrUHU Uil PalliOHAIBHOTO IPUPOIONOIb30BaAHUS;

YMEHHE peliaTh 3JIeMEHTapHble OMOJIOrMUECKUE 3a/1a4M, COCTABIISATh CXEMbI IIEPEHOCA BELLECTB U
SHEPrUM B dKocHucTeMax (LenH MUTaHus);

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE U MpaKTHIECKue padoThl, COON0IaTh paBuiIa Ipu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTHUECKH OLIEHWBAaTh W HMHTEPIPETUPOBATh HHPOPMALUIO OHUOIOTHYECKOTO
COJIep>KaHusl, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CpEACTBA MAacCOBOU
uHbOpMalUY, HAYYHO-TIOMYJISAPHBIE MaTepHajbl), pPacCMaTpPUBATh TJIOOAIBHBIE HSKOJIOTUYECKUE
po0GJIeMbl COBPEMEHHOCTH, (POPMUPOBATH MO0 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBCHHBIC MMCHbMEHHBIC U YCTHBIC COOOIICHHUs, 0000IIas OHOIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmapaT OUOIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

HanmenoBaHue pa3jiesioB U TeM
NMPOrpaMmbl

buonorus xak Hayka
JKuBble cucTeMbl U X OpraHu3anus
XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

)KI/ISHGZIGSITGHI)HOCTI) KIJICTKHU

Pasmuoxenne n HHIUBHUAYAJIbHOC PAa3BUTUC
OpraHnu3mMoB

HacnenctBeHHOCTh U U3MEHUMBOCTD
OpraHU3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTHH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTpoabubie IIpakTuueckue
padoThI padoTshI
0.5
1
1
1
1.5
1
2 4

DJIEKTPOHHbBIE
(undposBbie)
o0pa3oBaTte/ibHbIE
pecypchl

bubnunoreka LIOK
https://m.edso0.ru/7f41c292
but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
bubmnoreka IIOK
https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
bubmnoreka IIOK
https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
bu6anoreka IIOK
https://m.edsoo.ru/7f41c292

bu6nuorexa [IOK
https://m.edsoo.ru/7f41c292



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

Ne
n/n

11 KJIACC

KoaungecTBo uacoB
HaumeHoBaHue pa3iesioB M TeM

Ne i/ EpOrPAMMEI Beero KoHnTpoJbHbie
padoThI

DBOJOLMOHHAS OUOIOTHS 9
Bo3HHUKHOBEHHE U pa3BUTHE KU3HU Ha 9 1
3emite
OpranusMsbl 1 OKpyXKaromias cpeaa 5
Co00111eCTBa U DKOJIOTMYECKUE CUCTEMBI 9 1
PeszepBHoe Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 34 2

I[TPOTPAMME

INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacoB
Tema ypoka
Bcero  KonTpoJibHble

padoThI
buoinorus B cucrteMe Hayk 1

Mertoap! mo3Hanus )kuBoi npupoasl. [Ipakruueckas pabora
Ne 1 «Mcrionb30BaHKE pa3aIuyHBIX METOIOB IIPU U3YUECHUHN 1
OMOJIOTUYECKUX 0OBEKTOBY

IIpakTHYeckue
padoThI

0.5

2.5

IIpakTH4eckue
padoThI

0.5

DJIeKTPOHHbIE
(uudpossbre)
oOpa3oBaTe/ibHbIE
pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
https://m.edsoo.ru/7f41cc74

bubnuorexa [JOK
https://m.edsoo.ru/7f41cc74

DJieKTpoHHbIE IU(POBBIE
o0pa3oBaTe/ibHbIE
pecypcsl

bu6mmoreka [JOK

https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bu6mmoreka [IOK
https://m.edso0.ru/863e6122



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

10

11

12

13

14

15

buonornueckue cucTemsl, IPOLIECCH U UX U3YUYECHUE
XUMUYECKUI COCTaB KJIETKU. Boga 1 MUHEpAJIbHBIE COJIU

benku. CoctaB u cTpoeHne OCIKOB

DepMeHThI — OMOJIOTHYECKUE KaTalTu3aTOPHI.
JlaGopaTtopHnas pabora Ne 1 «/3yueHue KaTaTuTHYECKON
AKTUBHOCTH (pepMEHTOB (HA IPUMEpE aMUIIa3bl HITU
KaTaasbl)»

Yrnesoasl. JInnuasl
Hyxneunosbie kucinotsl. ATO

HCTOpI/IH U MCTOABI U3YYCHHUA KIICTKH. Kierounas TCOpUA

Krnerka xak OCJI0CTHAA XXuBas CUCTEMaA

Crpoenue sykaproTHueckoil kinetku. JlaboparopHas pabota

No 2 «M3yuenune cTpoeHus KJIETOK paCTeHUN, KUBOTHBIX,
rpuOOB 1 OaKTEPHid MO MUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OMuCaHue)

OOMEH BeLIECTB WX META00IN3M
dotocunTe’. XeMOCHHTE3

DHepreTudeckuii oOMeH

JKu3HEeHHBIN UK KIETKH. [lenenne kiaeTku. MuTos.
Jlaboparopnas pabota Ne 3 «Habnronenrne Mutos3a B
KJIETKaX KOHYMKA KOPEITKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»»

0.5

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e6564
bubmuoreka [JOK
https://m.edso0.ru/863e674e

bu6mmoreka [IOK
https://m.edso00.ru/863e6b72

bu6mmoreka [IOK
https://m.eds00.ru/863e6b72

bubmuorexa [JOK
https://m.edso0.ru/863e6870
bu6mmoreka [IOK
https://m.eds00.ru/863e6d5c¢

bubmuorexa [JOK
https://m.edso0.ru/863e6e88

bu6mmorexa [IOK
https://m.edso0.ru/863e6ff0
https://m.eds00.ru/863e716¢

bu6mmoreka [IOK
https://m.eds00.ru/863e766¢

bu6mmoreka [IOK
https://m.edso0.ru/863e7c98

bubmuorexa [JOK
https://m.edso00.ru/863e7aae

bubmuorexa [JOK
https://m.edso00.ru/863e7dc4



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

22

23

24

25

26

27

28

buocunTes Oenka. Peakuusi MAaTpUYHOTO CHHTE3a
Tpancnsnus — OnocuHTe3 Oenka

Hexnerounsie GopMbl )KU3HU — BUPYCHI

@DopMBbl pa3MHOKEHHUST OPTaHU3MOB

Metiios

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonotBopenue. Jlaboparopuast padora Ne 4 «U3yuenue
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX MHKpOIIpEnapaTax

WNHauBUyalbHOE pa3BUTHE OPraHU3MOB

I'enetnka — HayKa 0 HaCJICACTBECHHOCTHU U UBMCHYNBOCTHU

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorudpuaHoe cKpeluBaHue

I[I/IFI/I6pI/II[HOG CKpCIIUBAaHUC. 3aK0H HE3aBHUCHMOI0
HaCJICOJOBaHUA ITPU3HAKOB

CuenneHHoe HaclieZJoBaHUE TPU3HAKOB. JIJabopaTopHast
pabota Ne 5 «M3y4yeHue pe3yibTaTOB MOHOTHOPUIHOTO U
JUTHOPHUIHOTO CKPELIUBAHUS Y APO30(PHIIbI HA TOTOBBIX
MHUKpOIpenaparax»

I'enetnka nona. HaciaenoBanue IMPU3HAKOB, CHCIUICHHBIX C
I1OJIOM

N3menunBocTh. HeHacnencTBeHHAas U3MEHYHUBOCTb.
Jlaboparopnas pabota Ne 6. 3ydenue moauduKammoHHOM|
W3MEHYHUBOCTH, TOCTPOCHUE BAPUALIMOHHOTO PsAJa U
BAapUALMOHHOM KPUBOI»

0.5

0.5

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e796e
bubmuoreka [JOK
https://m.edso0.ru/863e796e
bu6mmoreka [IOK
https://m.edso0.ru/863e7540
bubmuoreka [JOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
bu6mmoreka [IOK
https://m.edso0.ru/863e7f4a

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

bubmuorexa [JOK
https://m.eds00.ru/863e8436
bu6mmoreka [IOK
https://m.eds00.ru/863e86f2
bubmuorexa [JOK
https://m.eds00.ru/863e8878
bubmuorexa [JOK
https://m.eds00.ru/863e89a4

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

bubmuoreka [JOK
https://m.eds00.ru/863e8c60

bubmuorexa [JOK
https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29

30

31

32

33

34

HacnencrBennas namenunBoctb. JlaboparopHas padota Ne
7. «AHanu3 MyTauii y Jpo30(uisl Ha TOTOBBIX
MUKpOIIpenaparax»

I'eneTuka yenoBeka

PesepBHelit ypok. O600meHue mo reme «HacneacTBeHHOCTh
U U3MEHYHUBOCTh OPTaHU3MOB)

CeJ’IeKHI/IH KaK HayKa U ITponecc
MeTobl M JOCTHKEHUS CeJICKIINU paCTeHI/Iﬁ H ) KMBOTHBIX

buoTrexHonorus Kkak oTpaciib MpOU3BOICTBA

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

Ne
/o

11 KJIACC

Tema ypoka

DBOJIIOLMS U METOJIbI €€ U3yUEHUS
Ucropus pa3Butus npeactaBieHuit 00 SBOIIONNN

MukposBonronus

[Tomynsimus Kak IeMeHTapHas eJUHHUIA BUIa U 3BOJIOLUH.
JIaGoparopnas padota Ne 1 «CpaBHeHHE BUIOB 110
MOpP(OJIOTHYECKOMY KPUTEPHIO»

JIBuokymiye cuibl (37eMeHTapHble (PaKTOPhI) IBOJTOLNN

34

KoaunuecTBo yacoB

Bcero

KonTpoJsbHsbie
padoThI

0.5

bu6mmoreka [IOK

https://m.edso0.ru/863e8efe

bu6mmoreka [IOK
https://m.edso00.ru/863e8d78

bu6mmoreka [IOK
https://m.eds00.ru/863e9214

bu6mmoreka [IOK
https://m.edsoo0.ru/863e9214

bubmuorexa [JOK
https://m.eds00.ru/863e9336

IIpakTH4eckue
padoTbI

0.5

DJIeKTpOHHbIEe HU(pPOBLIE
o0pa3zoBaTe/ibHbIE
pecypchbl

bu6anoreka LIOK
https://m.edso0.ru/863ea20e
bu6anoreka IIOK
https://m.eds00.ru/863e9570
bu6nunorexa [IOK
https://m.edso00.ru/863e9cle

but6mmorekxa [IOK
https://m.edso0.ru/863e99c6

bubanoreka LJOK
https://m.edsoo.ru/863e9da4



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

10
11

12

13

14

15

16
17
18

19
20
21

EcrecTBennbIit 0TOOP B €10 GOpMBI

Pe3ynbTarhl 3BONIOIUU: PUCITOCOOJICHHOCTh OPTaHU3MOB 1
BH1000pazoBanue. Jlaboparopnas padota Ne 2 «Onucanue
MPUCIIOCOOJICHHOCTH OpTaHU3Ma U €€ OTHOCUTEIHLHOTO
XapakTepay

HaHpaBJ’ICHI/IH U IIYTH MAaKpPO3BOJIIOLIUKU

HeoOpaTtumocTs 3BOIIONNN

I/ICTOpI/IH JKH3HH Ha 3eMJiie U METOMbI €€ HU3YyUCHUA

['unoTe3bl NporCcX 0K AECHUS KU3HHU Ha 3eMie

PazButue xu3Hu Ha 3eMIie 10 IpaM U eproIaM

OCHOBHBIE 3TaIbl YBOJIIOIUN PACTUTEIILHOTO U dKUBOTHOTO
mupa. [Ipaktuueckas pabora Ne 1 «3ydyeHue uckonaempix
OCTAaTKOB PACTEHUM U )KUBOTHBIX B KOJIJIEKIIHSIX)

CoBpeMeHHas cucTeMa OpraHu4eckoro Mupa
DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3)

JIBrokyte cuibl ((hakTOphl) aHTPOIIOTEHE3a
OCHOBHBIE CTAJMU 3BOJIIOIIH YETOBEKa
YenoBeueckue packl U MPUPOIHBIE a1aNTAllUK YeJIOBEKa

PeseprubIil ypok. O606meHune mo TeMe «Bo3HUKHOBEHNE U
pa3BUTHE KU3HU HA 3eMIIe»

OKoJiorus Kax HayKa

Cpenpl 00uTaHMs U SKOJIOTHYECKre (GaKTOpPbI

0.5

0.5

but6mmoreka [IOK
https://m.edso0.ru/863e9ed0

but6mmoreka [IOK
https://m.edso0.ru/863e9fde

but6mmoreka [IOK
https://m.edso0.ru/863e9cle

bubnunoreka LIOK
https://m.eds00.ru/863ea5a6

bubmuoreka [{OK
https://m.edso0.ru/863eabbhe

bubnuoreka [{OK
https://m.edso0.ru/863ea8bc

bu6anoreka IIOK
https://m.eds00.ru/863ea48e
bubnmorexa LIOK
https://m.edso0.ru/863eac2c
bu6anoreka IIOK
https://m.edso0.ru/863ead44

bubnuoreka [{OK
https://m.edso0.ru/863eaea?2

bubanoreka LJOK
https://m.edsoo.ru/863eafec
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AobuoTtndeckue dakropsl. JlabopaTtopnas padora No 3.
«Mopdonorudeckre 0COOEHHOCTH PACTEHUH U3 Pa3HBIX MECT
oburtanwmsy. Jlaboparopuas padora Ne 4. «Bnusiaue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJIEyCa

buotnueckue hakropsl

DKoJIOrn4YecKre XapakTepucTUKy nonysaiuu. [lpakrnyeckas
pabota Ne 2 «IToacu€T MIOTHOCTH MOIMYJISALIUI pa3HBIX BHJIOB
pacTeHui»

Coo01ecTBa OpraHu3MoOB — OHOIIEHO3

DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI)

OcCHOBHbIE TIOKA3aTeIN IKOCUCTEMBI. DKOJIOIMYECKHUE
nupamuibl. CBoiicTBa skocucteM. Cykueccust

HpI/IpOI[HBIe 3KOCHCTCMbI

AHTpOHOFGHHBIG 9KOCHCTEMbI

buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu

3aKOHOMEPHOCTH CYIIECTBOBAaHUS OHochepsl
YenoeuecTBo B Orochepe 3emnn
CocymecTBOBaHHE MPUPOJIBI M YEIIOBEYECTBA

PesepBHelit ypok. O6061enne Tembl «Coo01ecTsa u
HKOJIOTUIECKUAE CHCTEMBD)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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bubnunoreka LIOK
https://m.edso0.ru/863eb10e

bubnunorexa LIOK
https://m.eds00.ru/863eb348

bubnuorexa [IOK
https://m.edso0.ru/863eb46a
bubmnoreka IIOK
https://m.edso0.ru/863eh46a

bubnuorexa [IOK
https://m.edso0.ru/863eb5fa

bu6anoreka IIOK
https://m.edsoo.ru/863ebb5e

bubmuorexa [JOK
https://m.edsoo.ru/863ebd16

bubmuorexa [IOK
https://m.edso0.ru/863ebale
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YUYEBHO-METOANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* buosnorus, 10 knacc/ [Naceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [loxg
penakiueii [Taceunnka B.B. Akunoneproe o6mectBo «M3narensctBo «IIpocBemieHue»
* buonorus, 11 knace/ [laceunuk B.B., Kamenckuii A.A., Pyomnos A.M. u ap.; [Tox
penakiueii [Taceunnka B.B. Axunoneproe o6mectBo «M3narensctBo «IIpocBemnieHue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

A.10.Nonnesa. A.B.Topranos. buonorust B cxemax u tabnunax 9KCMO Mocksa. 2012 r
I'. 1. Jlepuep. buonorus. [Tonuelii cipaBouHuk Jyist noArotoBky K E I 9. M. AcTtpenb
2012 r

I'otoBumcs k EI'D. Ob6mas 6uonorus M JIpoda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorusi. Koutponsusie nameputenbubie marepuainsl M [Ipocsemienne 2012
r

N.P. MyxamemxanoB. Mactepckas yuutens « Tectsl, 3aueTsl, Onunonpocst 10-11 kmace»
M «BAKO» 2007 r

Oo6mas 6uosorus: Yueonuk / [Tox pen. Koncrantunosa B.M.. - M.: Academia, 2018. - 704
C.

Boposnnos, H.H. buonorus. O6mas 6uonorus. 10-11 knaccel: YueOHUK 1
o0meo0Opa3oBaTeNbHBIX yupexaenuii: basoseiii ypoens / H.H. Boponros. - M.: IIpocs.,
2022. - 304 c.

Heiima-Cruonnnkas, M.A. OOmias u canuTapHasi MUKpOOHOJIOTHSI C TEXHHUKOU
MHKPOOHOJIOTHYECKUX HCClIeoBaHni: YueOHoe mocodue / M. A. Jleitma-CruoHuikas. -
CII6.: JIans, 2022. - 588 c.

3axapos, B.b. Pabouas tetpaap no o6meii 6monoruu: 10-11 knace: k: YueOuuky B.b.
3axapoBa, A.I'. Mycraduna, B.. Cusormnazosa, H.M. Uepnogoii "O6mias 6uonorms. 10-11
knacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.1. CuBornasos. - M.: Dk3ameH, 2. -
157 c.

T A Jloskoga. [ToarotoBka k onmumnuaaam mo ouonoruu 8-11 kmaccos. M Aiipuc-tipecc
2011

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
MUHTEPHET

bu6nmoreka [IOK

http://biologylib.ru/catalog/

http://www.virtulab.net

https://interneturok.ru/

http://bio.1september.ru/urok/

http://biology-online.ru/

http://www.cellbiol.ru/

http://www.ancientbeasts.ru/
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