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MHHOACHUTEJIbHAS 3AIINCKA

IIpn pazpaGorke mnporpamMMmbl MO OHOJIOTHH TEOPETHUYECKYHD OCHOBY s
OIpeNeNIeHUs] TMOAXON0B K (OPMHUPOBAHUIO cOAEpkKaHUS y4yeOHOro mpeaMera
«buonorusa» cocraBwin: KoHuenryaiaeHble nonoxkenus @DPIOC COO o
B3aMMOOOYCIIOBIEHHOCTH  II€JIE, COAEp)KaHMs, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHUN K YPOBHIO TIOJATOTOBKH BBIITYCKHUKOB, TIOJIOXKEHUS 00 OOIUX IEIIX U
OPUHLHUIIAX, XapaKTePU3YIOUINX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHEro
obuiero oOpazoBanusi B Poccuiickoit ®enepanuu, a Takxke NOJOKEHUS O
cnenuduke 6Mooruu, €€ 3Ha4YeHUH B MO3HAHUU KUBOM MPUPOJIBI U 00ECIIeYeHU N
CYLIECTBOBAHUS Ye€IOBEUECKOro obuiectBa. CoOIrIaCHO Ha3BaHHBIM IMOJOXKEHUSM,
oIpeiesIeHbl OCHOBHBIE (DYHKIIMU MTPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiornu Jaér MOpeNCTaBIEHUE O LENAx, 00 oOiei
CTpaTernd OOYy4YeHMs,, BOCIMTAaHUS M pPa3BUTUS OOYYaIOLIUXCS CpEICTBaMU
yueOHoro mpenmera «buonorusi», onpenenser o00sg3aTENbHOE NPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTYpY, pacupeneieHue Mo pasjenaM M Temaw,
PEKOMEHyEMYIO TOCJIEeI0BATEIbHOCTh U3yYEHHUsI Y4eOHOr0 MaTepuaia ¢ y4€ToM
MEXIIPEJIMETHbIX M BHYTPUIPEIMETHBIX CBsI3€l, JOIMKM 00pa30BaTEIbHOIO
mporiecca, BO3paCTHBIX OCOOCHHOCTEH 00yJaroIuXCsl.

B mporpamMe 1o OuONOrMHM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM U TPEIMETHBIM pe3yiabTaTam
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHOU
JeSITEeNbHOCTH/YUEOHBIX JEHCTBUI OOYy4YaroIMXCSd MO OCBOCHHUIO COJEpXKAHUS
OMOJI0rNYECKOro 00pa3OBaHMUs.

B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbIH ypPOBEHb) peain30BaH
OPUHLUII TIPEEMCTBEHHOCTH B M3y4Y€HUU Ouosjoruu, Osarojgapss 4emy B HeEi
OpOCMAaTPUBAETCS HANPABICHHOCTb HAa pA3BUTHE 3HAHMUM, CBSI3aHHBIX C
(GopMUpOBaHMEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHUS,  IICHHOCTHBIX
OpPHEHTAIN JINYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0pOBOM
oOpa3e XKM3HM M OEpEeKHBIM OTHOIIEHUEM K OKpPYXalollell NpUpOAHOW cpere.
[ToaTOMy Hapsay ¢ M3ydeHHEM OOIIEOMOIOTMYECKUX TEOpPUM, a TaKKe 3HAHUU O
CTPOCHHH >KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HHUX NPOILIECCOB B MPOrpaMMe MO OMOJIOTMU YZAEIEHO BHUMAHUE HCIIOJIb30BAHMIO
NOJIYYEHHBIX 3HAHUN B [TOBCEAHEBHOM JKU3HU IS PEILICHUs NPUKIAAHBIX 33/1a4, B
TOM 4YHUCJE: MPOPUIAKTHKU HACJIECICTBEHHBIX 3a00J€BaHUN 4YEIOBEKa, MEIHUKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTMYECKU
LIeJIECOO0PAa3HOr0 TOBEJEHUSI B OKpYXKallled NPUPOJHOM cpene, aHaau3a
BIIMSIHUSI XO3SIICTBEHHOW JEATEIbHOCTU YEJIOBEKa Ha COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMAHMS K MIPUKJIATHON HAIPaBICHHOCTH
yueOHoro npeamera «buonorus» NpoAMKTOBAHO HEOOXOAMMOCTBbIO OOECIEUEHUS



YCIIOBHUH JIJISI PEIICHHSI OAHOM M3 aKTyaJbHBIX 3a]a4 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpass mpeanonaraer (QopmupoBaHue Yy  0O0yYaroOIIUXCS
CIIOCOOHOCTH aJIaliTUPOBAThCS K M3MEHEHUSM JHUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHUpa.

buonorus Ha ypoBHE cpemHero o0mero oOpa3oBaHHs 3aHMMAET BaXKHOE
mecto. OHa oOecrieunBaeT (GopMuUpOBaHHE y OOYUYaIOMIMXCS MPEACTaBICHUN O
HAyYHOU KapTHUHE MHpA, pacIIupsieT W 000O0IaeT 3HaHUS O KUBOH mpupojue, €€
OTJINYUTEIBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W 3BOJIIOLMH, CO3HAET
yCIIOBHUS ~ JUJIs:  TIO3HAHWSI  3aKOHOB  JKMBOW  TNPHUPOABI,  (popMupoBaHUS
(GYHKIIMOHAIBHONW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M 0Oe3omacHoro oOpasa
KU3HU, YKOJIOTHUYECKOTO MBITIUICHHSI, IEHHOCTHOTO OTHOIIIEHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaroruxcs. M3ydenune Omomornu oOecrieynBaeT yCIOBUS Il (POPMHUPOBAHUS
WHTEIUICKTYaIbHBIX, KOMMYHHUKAITMOHHBIX W HWH(POPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NPEJICTABICHUSAMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH
u reorpadun. Ha3BaHHBIE TOMOXKEHHSI O TMPEIHA3HAYEHUW y4EeOHOTO MpeaMera
«buonorus» CcoCTaBUIM OCHOBY [UIsl OMpEACNeHUs TOAXOAOB K OTOOpYy W
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
ouonoruu. OTOOp conmepkaHusi ydeOHoro mnpeamera «buomorus» Ha 06a30BOM
YPOBHE OCYIIECTBIEH C MO3UINI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU
C KOTOpPBIM OO0ydYaromuecs JODKHBI OCBOUTH 3HAHUS M YMCHHsSI, 3HaUYUMBIE IS
dbopMupoBaHusi 00IIEH KyJIbTYpbI, ONPEIACISIONINE aJeKBaTHOE IOBEJICHHE
YeIIOBEKa B OKPY’KAOIIEH MPUPOIHOU cpeje, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U MPAKTUYECKOU AesTenbHOCTH. Oco0oe MeCcTO B ATOMl cCHUCTeME 3HaHUM
3aHMMAOT 3JIEMEHTHI COJIEPKaHUs, KOTOPBIE CITy>KaT OCHOBOH 11 (popMUpOBaHUS
NpPE/CTaBIEHUA O COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTHHE MHUpa U
IIEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIONIMX  T'yYMaHU3AIuU
OMOJIOrNYECKOro 00pa3OBaAHMSL.

CTpyKTypUpOBaHUE COJAEpX)aHUs Y4YEeOHOro MmaTepuaja B MIPOrpaMme IIo
OMOJIOTUH OCYIIECTBICHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUUA 00
OTIUYUTEIBHBIX OCOOCHHOCTSX JKUBOW MPHUPOABI, O €€ YPOBHEBON OpraHU3aIluu U
ABOJIIOITUH. B COOTBETCTBHH C 3THM B CTPYKType ydeOHOro npeamera «buomorusy
BbIJICTICHBI CIEAYIONINE CoAepKaTeabHble JUHUM: «buonorus kak Hayka. MeToisl
HAy4yHOTO To3HaHus», «KieTka kak Ouomoruueckas cucreman, «OpraHusM Kak
Ouosnornyeckas cuctema», «CucteMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«OBOITIOIHUS KUBON TPHUPOIBI», «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



ens m3yuenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYaIOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAILHOU
OpraHu3allid JKUBBIX CHUCTEM pAa3HOTO paHra ¢ NPUOOPETCHHE YMEHHI
UCIIONIb30BaTh ATH 3HAHWS IS TPAMOTHBIX MEUCTBHM B OTHOIIEHWH OOBEKTOB
YKUBOH TIPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTkenue 1enu u3ydeHus yuyeoHoro mpeamera «buonorus» Ha 6a30BoM
ypOBHE 00€CTIeunBaETCsI PEIICHUEM CIIEYIONTUX 3a1a4:

OCBOCHHE OOYYAIOIUMHKCS CUCTEMbI 3HAHUH O OWOJOTHYECKUX TEOPHSIX,
YYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBWIaX, CIyKaIluX OCHOBOU
JUist OPMUPOBAHUSI TPEJICTABIICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTOO0OPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOT0 YPOBHS OpPTaHHW3aIlUU, BBLIAOIIMXCS OTKPBITHSIX U COBPEMECHHBIX
UCCJIeIOBAaHUAX B OMOJIOTHH;

dbopMupoBaHuEe y OOYYaIOIIUXCS TMO3HABATENbHBIX, WHTEJUICKTYyaJbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHalW3a JAHHBIX O IYTSAX PA3BUTHUS B
OMOJIOTMY HAYYHBIX B3TJBIIOB, WACH M TOIXOMOB K HM3YYCHHIO JKMBBIX CHUCTEM
Pa3HOT0 YPOBHS OpraHu3alluy;

CTAaHOBJICHHE Yy OOydYarommxcs oOOIIed KyJabTypbl, (GYHKIHOHATHHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OICHUBATH SBIICHUSI OKPYKAIOIIETO
MHUpa JKHBOW TIPUPOABI HAa OCHOBAHWHM 3HAHWH M OIBITa, IOJTYYEHHBIX IIPHU
U3Y4eHUH OUOJIOTUH;

dbopMupoBaHue y OOy4YalOIMUXCS YMEHMA WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUA B TPAKTHUECKOW MACATEIBHOCTA YEIIOBEKa, Pa3BUTHHU
COBPEMCHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpoOHOTEXHOIOTHI;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS UYEJIOBEKOM IKHBOM
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOFOACHUS STHUESCKUX
HOPM TIpH TIPOBEICHNN OMOJIOTMYECKUX UCCIICTOBAHMIM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHNE TPHUOOPETEHHBIX 3HAHUI U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OIICHKH TTOCJIC/ICTBHIA CBOCH JEATEIHHOCTH IO OTHOIIECHUIO K OKPYKAIOIIEH cperie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHUE U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUI.

B cucreme cpeanero oOumiero oOpaszoBanus «buonorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTEIbHBIM yUE€OHBIM MPEAMETOM, BXOMISIIAM B
COCTaB MpeaMeTHOM obacTu «EcTecTBeHHO-HAYyUYHBIE MPEMETHI.

Jlyist u3ydenust OMosioruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero o0pa3oBaHus
orBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kmacce — 34
yaca (1 gac B HeAemo).



COILEPKAHUE OBYYEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Ponp Owomormu B (HOpMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTo1bl T03HAHUS KUBOM IPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toprpersr: Y. lapsun, I'. Mennens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble ccTeMbl U UX OPraHU3aIus.

Kunie cuctembl (OMOCUCTEMBI) KaK MPEIMET U3ydeHust ouosnoruu. OTinune
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaolicTBa OMOCHCTEM U UX pazHOooOpasue. Y POBHU OpraHU3aIMi OMOCHUCTEM:
MOJIEKYJIAPHBIM, KJIECTOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJSLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KIETKU. XHWMHUYECKUE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIbHBIX BeHIeCTB B KieTke. llomnepxanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zamennmbie 1 3aMEHUMBbIE aMUHOKHCIIOTHI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJEKYyJbl (TIepBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



®depmeHTHl — Ouosiorudeckue karamuszatopel. CTpoeHue (QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuu@uuHocts. KodepmeHTsl. BuTaMuHbI.
OTanuns PepMEHTOB OT HEOPTAHMUECKUX KaTaJIM3aTOPOB.

VYraeBoabl: MoHOcaxapuabl  (TJOko3a, pubo3a U JA€30KCUproO03a),
aucaxapuabl  (caxapos3a, JaKTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOTEH,
HeIo103a). buonornueckue GyHKIUM yIriieBOAOB.

Jlumuael:  Tpurnunepunsl, Gochomunuap, crepouabl. [ uapodHUIBHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YII€BO/IOB, OENKOB U JIMMHUJIOB KAK UCTOYHUKOB SHEPTHUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpBI
HyKJIenHOBBIX KHCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u dpynkmuu PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. Kierounas teopus — npuMep B3auMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Knerka kak menmocTtHas >kuBas cucrema. OOIume MOpU3HAKK KIIETOK:
3aMKHyTas HapyXHas memOpana, monekyibsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTe3a Oernka.

Tunbl KJeTok: 3ykapuoTHyeckas W mpokapuoruyeckas. OcobOeHHOCTH
CTpOEHHUsI MpoKapuoThyeckor kieTku. Kiierounas crenka Oakrtepuii. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >XUBOTHOW U
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [Tnazmarnueckas memOpana, €€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnHoMeMmOpanHbie opraHouabl kietku: OIIC, ammapat [Nombmxw,
au30coMbl. [TonyaBTOHOMHBIE OpPraHOMABl KJIETKH: MUTOXOHAPWUM, IUIACTHUJIBI.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, IEHTPUOIU, PECHHUUKH,
KryTUKU. OYHKIIMU OPraHOUI0B KJIETKU. BKitoueHus.

SAnpo — perynsaropublii 1eHTp KieTku. CTpoeHue sfpa: sjuepHas 000JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIPBIILIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Juarpammel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHBOU
npupoje», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOW IPUPOIEN.

Tabmuiel u cxemsl: «llepuoandeckass TaOnuIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIeKYJTbl BOJIbI», «brocuuTes Oenkay, «CTpoeHue MOJIeKyJTbl Oemkay,
«Ctpoenue pepmentay, «Hyknennosbie kucinotel. JJHK», «CTpoeHne MoiaeKybl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE HKUBOTHOU KIIETKH»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOeHHE NPOKAPUOTUUYECKOW KIIETKN,
«CTtpoeHue siapa KIETKU», «YTIeBOAbDY, «JIUmuabh».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBaHHE MJIA IPOBEACHHS
HAOIIOJICHUM, WM3MEPEHUM, SKCIEPUMEHTOB, MHKpOIpenapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlabopatopHass pabora No 1. «/3ydyeHue KaTadIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX U OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENnaparax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WM MeTa00IM3M. ACCUMUIISALNS (TUTACTUYCCKUM OOMEH) U
TACCUMUIISAIMSA (PHEPreTUUYEeCKU OOMEH) — JBE€ CTOPOHBI €IMHOrOo IIpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMAaHUU
MeTabonau3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOGHBINA U rerepoTpodHsIii. Porb ¢pepmeHTOB
B 0OMEHE BEIlIECTB U MPEBPAIEHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (a3bl (¢GoTocuHTe3a. Peakuuu
¢dorocunTeza. IpdexkTuBHOCTH (poTOCUHTE3a. 3HAUCHHE (POTOCUHTE3A ISl KUZHU
Ha 3emuie. BnusiHue ycnoBuii cpeanl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIEHUSI €T0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMoCHHTe3. XEeMOCHHTE3Upylolue OakTepruu. 3HaAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTruecknii oOMeH B KjeTke. PacimerieHue BelecTB, BBIJCICHHUE U
AKKyMYyJIIDOBAHUE DJHEPruuM B KIETKE. OTallbl JSHEPreTUYECKOoro oOMeHa.
I'muxonus. bpoxkenwe u ero Buabl. KuUCIOpOIHOE OKHCIEHUE, WU KJIETOYHOE
JIbIXaHHE. OxucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peakinun maTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanust reHerudeckoil uH@opManuu B KIETKE. | €HETHYECKMU KOA U €ro
cBorictBa. Tpanckpuniusa — maTpuusblii cuaTe3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortambl TpaHchsuuu. KommpoBanue amMuHOKUCIOT. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie dhopmbl xku3HU — BUpYChl. cTopus oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS ¢ OJKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XMBOTHBIX M YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — BozOyaurens CIIM/a.



OOpaTHass  TpaHCKpHIIIMS, peBepraza W  uHTerpasa. lIpodumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUI.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuii oOMeH», «Xiopormiacty, «PorocuHTe3», «Ctpoenue JHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHa», «CuHTE3 Oenkay, «[ eHeTuuecKuil Komy,
«Bupycer», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nuki Bupyca CIIN/da,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunre3 6enkay, «CTpoeHue KIEeTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Tpoueccrl, mportekatomue B uHTepdaze. Pernmkamus — peaxius MaTPUUHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu murtosa. [Ipoueccel, nmpoucxonasmuye Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemast rubenb KIETKU — arorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JJIs1 CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buonmormdyeckuid CMBICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUs TIOJNOBBIX KJIETOK Y JKWBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTPOCHUS SAMIIEKIETOK U crepMaTo30uaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOTeHe3). OMOpPHOHAIBHOE Pa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, racTpyisnus, opraHoreHes. [loctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOICTBA.

Poct u pazButue pactrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpssMoe n HenpsIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAKIIUX U
yenoBeka», «OCHOBHBIE CTAJIUA OHTOT€HE3a».

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «SliuekneTrka miekonurarouiero», «Kapuoknues B KieTkax
KOpelIKa JyKa», MarHuTHas MOJEeb-alIiuKanusa «JleneHue KIeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

JlaGoparopnasi padora Ne 3. «HaOmroneHue muTo3a B KJIETKAaX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopatopnass pabora Ne 4. «3yueHne CTpPOECHHS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuky. Pones nuronornu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
YU4€HBIX B pa3BUTHE TE€HETUKU. MeToabl TEeHETHKU (TMOpPHI0NIOTrHYEeCKuH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, ycTaHOBJIEHHbIE . Mennenem.
MonorubpuiHOoe CKpeluBaHue. 3aKOH €AMHO0-00pa3usi THUOPUAOB TEPBOTO
nokonenus. IlpaBuno AOMUHUpOBaHUA. 3aKOH pPacCUICIUIEHUS MPHU3HAKOB.
['mnoresa yucrorsl ramer. 11onHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LlUToreHeTMyeckMe  OCHOBBI  JUTHOPUIHOTO  CKpEIMBAaHMUS.
AHanuzupyoniee ckpenmBanue. Vcnoiap30BaHnue aHATM3UPYIOLIET0 CKPEMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnieHHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIJIEHHOMY HacJeOBaHUIO TeHOB. Hapyllienue cuersieHus reHOB B pe3yibTare
KPOCCUHI'OBEpA.

XpoMOoCcOMHas TEOpHs HACJIEACTBEHHOCTH. | €HeTUYECKHUE KapThI.



I'enernka mosia. XpoMOCOMHOE ONpeneieHrne nojia. AyTOCOMBbI U TOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BB N3MEHYMBOCTH: HEHACIEICTBEHHAS U HACJIEACTBEHHAS.
Ponb cpeapl B HEHACJICACTBEHHON  HU3MEHUYHMBOCTH. XapaKkTepucTrKa
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBolcTBa MOAU(PUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBennasi, uiad TreHOTUIIMYECKas, HM3MEHUYHUBOCTh. KoMOWHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
W3MEHYMBOCTU. MyTarmoHHast ”3MEeHUYMBOCTh. Kiaccudukaiys MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 mpuunHbl MyTauuid. MyTareHHbie (akTopsbl.
3aKOH rOMOJIOTHYECKUX PSAOB B HAaclIeACTBEHHON n3MeHunBocty H. . BaBunoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbl T€HETUKH
YeJI0BEeKA: TCHCAIOTHYCCKUM, OM3HEIOBEIN, ITUTOrCHETHYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHNUE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C ITOMOIIBIO
[II1P-amamm3a. HacneacTBeHnnle 3a00jIcBaHUS 4YelOBEKAa: TI'CHHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBEHHOM MpPEeapacnoiOxKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHepatuBHble MyTauud. CTBONOBBIE KJIETKHU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHHE MEIULUHCKOU
TEHETUKU B MPEAOTBPAICHUH U JIEYCHUU TeHETHYECKUX 3a00JIeBaHUI YeIoBeKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOrMOpHUIIHOE  CKpelIMBaHUE U €ro
LIUTOr€HETUYECKAS] OCHOBa», «3aKOH PACLICIUICHUS M €ro LUTOreHeTUYecKas
OCHOBa»,  «3aKOH  YHUCTOTHI  ramer», «/urubpuagHoe  CKpelluBaHUE,
«{uTomorudyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUAY, «Meio3,
«B3zauMopeicTBre aUIeNbHBIX T'EHOB», «l'€HeTMYeCKHe KapThl pPACTEHUH,
KUBOTHBIX U YEJIOBEKa», «l'eHeTuka moiyia», «3aKOHOMEpPHOCTH HAacCJEeIOBaHUs,
CLUEIUIEHHOTO C mnoJioM», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukainmonHass U3MeHYUBOCThY, «HacnemoBanue pesyc-
daktopay, «I'eneTuka rpymni KpoBuy», «MyTallmoHHasi K3MEHYHUBOCTH.

OO6opynoBanue: Mopaenu-anuiMKanmuu «MOHOTHOPUAHOE CKpEIIMBaHUE,
«Hemonmnoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexkpéct



XpPOMOCOM», MHKPOCKON U MuKporpemnapatr «Jpozoduna» (HOpma, MyTanuu
(GbOpMBI KPBUILEB U OKPACKH TeNa), repOapuit «I opox moCceBHOM.

JlaGopaTopHblie U NpakTH4YeCKUe padoThl:

JlaboparopHast pabora Ne 5. «/3yueHue pe3yabTaToOB MOHOTMOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpEnapaTax».

JlabGoparopnas padora Ne 6. «M3ydeHne MoaudUKAIIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psila U BAPUALMOHHOM KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTauui y Apo30(Hibl HA TOTOBBIX
MHUKpOIpenaparax.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME W aHAINU3 POJIOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenekunsi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUNHU U JTOMECTHKALIHS.
VYuyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKICHHUS U MHOIoo0Opas3us
KYJIbTYpHBIX pacTeHuil. LleHTpbl mpoucxXoxkaeHus: HOMAIIHUX >KUBOTHBIX. CopT,
MOpPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUAYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUM U KUBOTHBIX. OIlEHKAa SKCcTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — UHOpuAMHT. Yucras nuaus. CKpelMBaHUE YUCTBIX JIUHUU.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUIMHT.
Otrnanénnas rtulOpuauzauus U e€ ycnexu. VCKycCTBEHHBbIM MyTareHe3 W
NOJIyYEHUE TOJUIUIONAOB. JIOCTHUKEHHUSI CEeNEeKIMU PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAs WHXKEHEpHUs. ITarbl
co3ganusi pexkomOunantHod JIHK wu Tpancrenusix opranusmoB. Kierounas
uHxeHepus. Kiierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHUE PACTEHUM.
KnonupoBanue BBICOKOIIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTudyeckue  mnpoodinembl. ['MO -  reHeruyecku
MO (UIMPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

IToprpers: H. M. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuuel u cxembl: kKapra «lleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil», «[1opo/ibl TOMAITHUX KUBOTHBIX», «COpTa KYyJIbTYPHBIX
pactenuity, «OtnanénHas rudpuauzamnusy», «Padotsl akanemuka M. ©. Banosay,
«[omumnougus», «OObeKThl OHOTEXHONOTUMY, «KIleTOuHbIE KYJIBTYpbl H
KJIOHHpOBaHue», «KOHCTpynpoBaHUE U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHEIUIOA0B AUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTEHUS.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOABl M JOCTHIKECHHS CEIEKLIMH DPAacTeHUN H
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEAbHBIM  y4aCTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOpPHUIO
arpOyHHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. JBoIrOIMOHHASE OMOJIOTHS.

[Ipennoceulku BO3HUKHOBEHUSI HBOJIOLMOHHOM TEOPUU. DBOJIFOLUOHHAS
Teopusi U €€ MecTo B OMONOrvU. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OMOJIOTUHU U APYTHUX HAYK.

CBuzerenbcTBa 3BoMONUU. [laneoHTOIOrMYecKHe: MOCIIe0BATEIbHOCTD
MOSIBJICHUSI BUJOB B IaJ€OHTOJOTUYECKOM JIETONMUCH, TEPEXOTHbIE (POPMBI.
buoreorpadudeckue: cxoncTBo u pazaunune GayH u (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTMYECKHE: CXOJICTBA W Pa3IMuusi 3MOPHUOHOB pa3HBIX BHUJIOB
N03BOHOUYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTHYHbIE, AaHAJIOIMYHBbIE,
pYIUMEHTAapHBIE OpTaHbl, aTaBU3Mbl. MOJEKyJIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHX NyTed y BCeX
OpraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuHa. IIpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BWOXKyIIUME CHUIIBI HBONIOIMU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAsT U3MEHUYUBOCTD,
O0opb0a 3a CylleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonuu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosonus. [omynsnus kak eaMHuIa BUa U 3BOJIOLHH.

JBwkymue cuibl ((pakTopbl) HBOMIOLMHA BUIOB B Mpupoae. MyTanMoOHHBINH
npouecc M KOMOWHATHMBHAs M3MEHYMBOCTH. llomynsiiMoHHBIE BOJHBI M Jpeud
reHoB. M3051us 1 MUrpamnusi.

EctecTBennbiit or6op — HampaBistonuii  ¢dakrtop sBomonun. DopMbl
€CTEeCTBEHHOT0 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3ynbTaT 3BoMtoUuU. [Ipumepsl
MPUCTIOCOOJICHU Y OpraHu3MoB. ApoMopG03bl U UINO-a 1Al TALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduaeckoe, IKOJIOTHIECKOE.

MakpoosBomonusi. PopMbl  3BOJIIONUU:  (QUIIETUYECKAs,, JUBEPreHTHas,
KOHBEpreHTHasl, nmapasuienbHas. HeoOpaTuMocTh 3BONTIOIUY.

[IpoucxoJIeHHEe OT HeClEeUUaIu3UupOBaHHBIX NMpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTUBHAS paguanusl.

JdemoHcTpanum:



[Toptpetsr: K. JIunnueit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K.
M. Bap, O. I'ekkens, @. Mronep, A. H. Ceepiios.
Tabmump! 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apObIIIn

NO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc»,  «PDopmbl  0opbOBI 32
cylecTBoBaHue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpToB pacTEHUN,
«MHoroo6pasue  TOpoA  KUBOTHBIXY, «[lomystuuny, «MyrtauuoHnHas

U3MEHUYUBOCTHY, «ApoMopdo3sl», «amoamanramum», «OOmas aereHepanusy,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
HapBuna», «bopb0a 3a cymiecTBoBaHue», «IIprcroCOOJEHHOCTh OpPTaHU3MOBY,
«["eorpaduueckoe Bum000pa3zoBaHuey, « IKOIOTHUYECKOE BUI000pa30BAHHE.

OOopynoBaHHe: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIAMU OKPAaCKH,
HA0Op TUIOJIOB M CeMsiH, KoyuieKius «lIpumepsl 3alllUTHBIX TPUCTIOCOOJCHUM Yy
KUBOTHBIX», Mojiellb «OCHOBHBIE HAIPaBICHUS 3BOJIOLMHUY, O0BEMHAS MOJEIb
«CTpoeHre TOJIOBHOTO MO3Ta MO3BOHOYHBIXY». buoreorpaduueckas xapra mupa,
KoJuiekua «DOopMbI COXPAaHHOCTH MCKOMAEMBIX KUBOTHBIX U PACTEHUI», MOJIEIb
amuakanus — «llepekpéct  xpomocom», BIaxkHble npenaparsl  «Pa3zButne
HacekoMoroy», «Pa3Burue narymku», MukpomnpenapaT «Jpo3zoduna» (HOopMa,
MyTaiuu GOPMBI KPBUTLEB U OKPACKH TETIA).

JlaGopaTopHble ¥ IpaKkTHYecKne padoThbl:

Jlabopatopnasi padora Ne 1. «CpaBHeHue BUIOB MO MOPGOIOTHYECKOMY
KPUTEPHUIO».

JlaGoparopHas padora Ne 2. «Onucanue NpuUCIOCOOIEHHOCTH OpraHU3Ma H
€€ OTHOCHUTEJIBHOT'O XaPAKTEPAY.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHay4dHble TPENCTABICHUA O 3apOKICHUM KWU3HU. HayuHble THUIoTe3bl
BO3HUKHOBEHHUSI JKM3HM Ha 3emiie: aOuoreHe3 W MaHCHEpMHs. XUMHUYECKas
ABOMIONMS. AOMOT€HHBIH CHUHTE3 OpPraHMYECKUX BEIECTB M3 HEOPraHUYECKHX.
DKCNEPUMEHTATBLHOE OATBEPKICHUE XUMUUYECKON 3BOMtOIMU. HauanbHbie ATamnbl
ouonoruueckor sBosroruu. ['unoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHME MNPOTOKJIETKHU. [lepBhie KIETKM W KX 3BOJIOLMSL.
DopMUPOBAHNE OCHOBHBIX I'PYIII JKUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emue mo ’pam U nepuojaM. Karapxei. Apxeickas u
nporepo3orickas d3pbl. [lameosoiickas 3pa u e€ Tmepuoabl: KeMOPHUHCKUH,
OpPJIOBUKCKHH, CUITYPUUCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHU.

Me3so301cKkas 3pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, METOBOM.

KaiiHozoiickass »pa W €€ mnepuoAbl: NaJICOre€HOBBIA, HEOrCHOBBIMH,
AHTPOITOr€HOBBIM.



XapakTepucTuka KiMMaTa W IeoJIOTHYECKUX MpoiieccoB. OCHOBHBIE ATaIlbl
HBOJIIOIIUM PACTUTENIBHOIO M JKHUBOTHOIO MHUpa. ApomMop]o3bl y pacTeHUMl u
XKUBOTHBIX. [l0osiBIEHME, paclBET U BEIMUPAHUE IPYII KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCKOro MHUpa KaK OTpakeHHe »3BoOIUU. OCHOBHbBIC
CHUCTEMATHUYECKHE IPYIIbl OPraHU3MOB.

DBOJIIOIUSA YETIOBEKA. AHTPOIIOJIOTUs Kak Hayka. Pa3Burue npencraBieHuil o
MPOUCXOXKIACHUU YelIoBeKa. MeToabl H3ydeHHus aHTpororeHe3a. (CXoactBa u
pazyinuus 4eaoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEJIOBEKA.

JBuwxymue  cwibl  (QakTopbl) — aHTPONOreHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTeCTBEHHbIH o0TO00p. OOmecTBeHHBIH 00pa3 >KHU3HH,
U3TOTOBJIEHUE OPYJUN TPY/IA, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU JBOJIIOIMU YEJIOBEKA: aBCTpajgonuTeku, Yenopek
yMenbi, YemoBek mnpAMOXondiiuK, YenoBeK HeaHAEPTaIbCKuM, YenoBek
pa3ymubIii. Haxonku HCKOmaeMbIX OCTaTKOB, BPEMsl CYIECTBOBaHMs, 00JIacThb
pacrpocTpaHeHus, 00bEM TOJOBHOI'O MO3ra, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pPAChl:  E€BPOINEOMIHAS
(eBpasmiickas),  Herpo-aBCTpajJioujHasi  (3KBAaTOpHaJbHASs]),  MOHIOJOHMIHAS
(a3maTcko-amepukaHckas).  UepThl  MPUCIOCOOJICHHOCTH  MpEACTaBUTENEH
YEIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBAHUA. EIMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanuu:

[Toptpetrsr: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumiep, I'. IOpu, 4.
JlapBuH.

Tabmunel U cxeMbl: «Bo3nmkHoBeHue CoJIHEUHOM cHCTEeMBI», «Pa3BurHe
opraHuyeckoro mupa», «PacturenpHass KieTka», <« KuBOTHas  KJIETKay,
«IIpokapuornueckas KieTtka», «CoBpeMEHHas CHUCTeMa OpPraHUYECKOro MHpPay,
«CpaBHEHUE AHATOMUYECKMX YEPT CTPOCHUS YEIIOBEKAa U YEIOBEKOOOPa3HBIX
o0e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJOTMUECKHX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eNIOBEKa», «/lpeBHeimme mroam», «/IpeBHue mrogm», «Ilepsbie
COBPEMEHHBIE TI0IN», «HeroBeuecKue pachh».

O6GopynoBanue:  mymsiku  «lIpoucxoxnenne — 4denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTalblla, KPOMaHbOHIA), CIEHKH WIH
U300pa)KEHUsI KaMEHHBIX OpYAWil TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TreoxpoHoJoruyeckass Taonuma, Kkoyekuus «Dopmbl
COXPAHHOCTU UCKOMAEMbIX YKUBOTHBIX U PACTCHUI».

JlaGopaTopHblie u npakTu4ecKue padorTbl:

[Tpaktuueckas padora Ne 1. «/3yyeHue uCKOMaeMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKIIMSIX.



DKcKypeust «IBONIONHUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WA KPAeBEIYECKUN MY3€i).

Tema 3. Opranu3mMbl U OKpY:KaIIAas cpeaa.

DKoJorvs Kak Hayka. 3aJaud U pa3Jenbl 3KOJOruH. MeTobl KOOI M4eCKUX
UCCJIeIOBAaHUN. DKOJIOTMYECKOE€ MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl oOuTaHusT OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3MYIIHAsS, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornyeckue (akropel. Knaccupukanuss >5KOIOrHYecKux (PakTopoB:
abuotnyeckue, OMOTHYECKHME M AaHTPOIOreHHble. JlelcTBHE HKOIOrMYEeCcKuX
(hakTOpOB Ha OPTraHU3MBI.

Abuornueckune (GpakTopbl: CBET, TEMIIEpPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DAKTOpOB.
buonoruyeckre puTMBbI.

buotuueckue (bakTOopHI. Bunel OMOTHYECKUX B3aUMOJIEUCTBUM:
KOHKYPEHITUS, XUIIMHIIECTBO, CMMOM03 1 ero (opmel. [lapasutusm, xoomeparus,
MyTyaau3M, KOMMEHCadu3M (KBapTHPAHCTBO, HaxJEOHHYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HaueHue OMOTHYECKMX B3aMMOACHCTBUNA [JIsl CYILIECTBOBAHUS
OpPTraHHU3MOB B NIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHUKU nomyisuuud. OCHOBHBIE IOKa3aTENH
HNOMYJISUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
murpanus. J{nHaMuka 4ucIeHHOCTH MOMYJISIIUN U €€ PeryJsius.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuupl u cxembl: kapra «lIpupognsie 30Hb1 3eminy, «Cpeabl 0OUTaHMS
opranuzmoBy», «®Poronepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIICHHOCTHU TOMYJISAIMU HHDY30pUH-TY(henbkuy, «[lumeBsie memnm».

JlaGopaTopHble U IpaKkTHYecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosornyeckrne 0COOEHHOCTH PacTEeHUHN U3
Pa3HBIX MECT OOUTAHUSY.

JlaboparopHas paborta Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPECHKOB
KOJIEyCay.

[IpakTuueckas pabota Ne 2. «[lofcu€T mIOTHOCTH NOMYSUNA pa3HbIX BUIOB
paCTEHUI.

Tema 4. Coo011ecTBa 1 YKOJOrHYE€CKHE CHCTEMBI.

CooOmecTtBo opraHn3mMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUIOBasd,
npocTpaHCTBeHHasA, Tpoduueckas (muimeBas). Bunpbi-gomunantsl. CBsizu B
OuolieHo3€e. DKOJIOrHUeckue cuctembl (dkocuctembl). [lonarue 06 skocucTeMe U
ouoreoneHoze. DOyHKIMOHATbHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peaylueHTbl. KpyroBopoT BelecTB U MOTOK SHEPTHH B 3KOCUCTEME.



Tpoduueckue (muuieBble) YpPOBHU OHKOCUCTEMBI. [luileBble 1EeNnu U CEeTH.
OcCHOBHBIE TIOKA3aTe€IM SKOCHUCTEMBI: Omomacca, NPOAYKIHUSA. DKOJOTHUECKHE
NUPAMUIbL: TPOAYKIMW, YHUCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYUBOCTh, CAMOpEryJsinus, pa3surue. CyKIeccusl.

[IpupogHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCUCTEMA XBOMHOI'O
VI IIUPOKOJIMCTBEHHOIO JIeca.

AHTPOTIOTEHHBIE ~ DKOCUCTEMBL.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak Qaktop ycTOMUMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTUYECKOT0 pazHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6mochepe. ['panuripl, coctaB u CTpyKTypa
ouocdepnl. JKuBoe BemectBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rI00aJIbHOM 3KOCHCTEMBbl. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBs3b B
ouocepe. KpyroBopoTsl BeIIECTB M OHMOT€OXUMHUYECKHE IHUKIBI 3JIEMEHTOB
(yrmepona, azota). 30HaATBHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE KOJIOrHUeCKUE TPOOJIEMBI.

CocyiecTBoBaHHe IPUPOABI U YEJI0BEYECTBA. CoxpaHneHue
Onopa3zHooOpa3usi Kak OCHOBa YCTOMUYHMBOCTH Omocdepbl. OCHOBa palOHAIBHOTO
yOpaBjeHUs TMPUPOAHBIMU pPECypcaMHd U UX HCIHodb3oBaHue. JlocTikeHus
OMOJIOTUHY U OXpaHa MPUPOJIbIL.

JdeMoHcTpanuu:

[Toptpersr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmunpl u cxembl: «llumieBbie nenu», «buoleH03: cOCTaB U CTPYKTypay,
«[Ipuponubsie coobmiectBay, «llenu nuranus», «IKOJIOTMUYECKas MHUPAMUTIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA
XBOMHOro Jjeca», «bwuoneHos Bogoéma», «ArporueHo3», «lIpumepHbie
AQHTPOIIOIEHHBIE  BO3JACUCTBHUS Ha Ipupoay», «Baxuenmme UCTOYHUKHU
3arpsA3HEHUs BO3/1yXa M TPYHTOBBIX BoA», «IlouBa — BakHEWIIass COCTaBIISIONIAS
ouocheprr», «Daktopsl Aerpaganuu mouBy, «llapHUKOBBIA YD deKT», «DaKTOPHI
PaAMOAaKTUBHOIO 3arpsAsHeHus Ouocdepb», «OOmWas crpykrypa Ouocheps»,
«PacnpocTpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«Kpyrosoport yriepona B Ouochepe», «KpyroBopoT azora B MpuUpOIE».

O6opynoBanue: Mopaenb-ammIukamnus «Tunudable OMOIEHO3bI», TepOapwHii
«PacTtutenbHble COOOIIECTBAY, KOJUIEKIIUU «bUolieH03Y, «BpeauTenu BaxHEHITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M  KOJUIGKIMH pAcTeHUH W
KUBOTHBIX, IPUHAJIKAIINE K PAa3HBIM SKOJIOTMYECKHM TpynmnaM OAHOTO BHUAA,
Kpacnas xuura Poccuiickoit ®Denepannu, u300pakeHUS OXpaHSEMBIX BHUIIOB
pacTeHU U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCsS TpeOOBaHUS K pe3yJbTaTam
OCBOGHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpelHero oomero o0pa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTAaTOB OCBOCHUS mHpeaMera «buosorus»
BBIJICJICHBI CJIEAYIONINE COCTABJISIONIME: OCO3HAHWE OO0YYaIOIIUMHCS POCCUMCKON
rpaXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJUIMN Pa3BUTUS OHUOIOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJICTBOBAaTHCS B CBOCH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHWE HKOJOTMUECKOTO TMPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE PE3yJbTAaThl OCBOEHUS INpeaMera «buosorus» I0CTUrarTcs B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMU U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMU
TIOBEJICHUSI W CIIOCOOCTBYIOT TIPOI[ECCaM CaMOITO3HAHMSI, CAMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TPyAa U CTAPIIEMY IMOKOJICHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPpAAUIHASIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEN CPELE.

JIndHOCTHBIE pe3ysbTaThl OCBOEHUSA YyueOHOro mpenmera «buomorus»
JOJDKHBI OTPa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JICSITEILHOCTH B MPOIIECCE pealr3allii OCHOBHBIX HaIlpaBJICHUU
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHUE
3aKOHa W MIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOH TBOPUYECKOW [IESITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4EOHBIX W IMO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBICHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JEUCTBUSIX HEOOXOAMUMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBHUS JIIOAEH C pa3HbIMU YOSKICHUSMHU, KYJbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3aJlad, YBaKUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJIePKAHNS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUA:

c(hopMUPOBAHHOCTH pOCCHUICKOM IpakIaHCKOMN UJEHTUYHOCTH,
NaTpUOTU3Ma, YBAXXKEHUSI K CBOEMY Hapoay, UyBCTBa OTBETCTBEHHOCTH IIepe.
Ponunoy, ropmoctm 3a CcBOM Kpad, CBOWO PoauHy, CBOW SI3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSAIIIEEe MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHE K MIPUPOTHOMY HACIICIUIO M TTaMSITHUKAM TMPUPOJIBI,
JTOCTHKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE WU
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT'0 00IIIeCTBA;

ujeiiHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)KEHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOIa;

c(hopMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, TUICCKOTO IIOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMUYUBOTO OYIYIIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POAUTENIAM, CO3/IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguIsIMu Hapo10B Poccun;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs JCTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHKE YMOIIMOHAIBHOTO BO3JICHUCTBUS )KUBOUM MPUPOJILI U €€ [IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDOKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBa, CTpEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnuyeckoro Bocnutanus, GOpMHPOBAHHMSA KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

NOHMMaHUE U peanu3anus 370pOBOro W 0Oe30macHoro obpasza >KU3HH
(3mopoBO€  THUTaHWE, COOJIOJICHWE TUTUECHUYECKUX TPaBWI W HOPM,
cOaaHCUPOBAHHBIM pPEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBbIO;

NOHMMAaHUE I[EHHOCTH TMPAaBWI HWHIUBHUIYAIHHOTO ¢  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIIUSAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCJIEACTBUI M HENPUSITHS BPEIHBIX MPUBBIYEK (YHOTpEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTepPCTBA, TPYAO0JI00HUE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJIEHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CaMOCTOSITEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

UHTEpeC K paznuHbiM cepam mpodeccuoHambHON AeATeILHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud U Pealn30BBIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOPa30BaHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I[EI€CO00pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYII€CTBOBAHHSI;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOM KYJIbTYphl: TPUOOPETCHUE OIbITa
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEACTBUM ISt
OKPYXarUIEH CPEIIbL;

OCO3HAHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM M MyTel ux
pElIeHHUS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPH HU3YYECHUH OHOJIOTHH
3HaHWSI W YMEHUS TPU PENICHHH TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
OPUPOJIONOJIb30BAHMEM  (COONIOJICHHE  TpaBWJl  TOBEAEHUS B NIPUPOJIE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHoCchephl);



AKTUBHOE HENpUsATHE JEHUCTBUM, NPUHOCIIIMX BpPEI  OKpYKalollen
MPUPOJHON Ccpeqie, YMEHHE MPOTHO3MPOBATH HEOIAronpUATHBIE KOJIOTHYECKHE
MOCJIEJCTBUS MPEANPUHUMAEMBIX JSUCTBUNA U NPEAOTBPAIATh UX;

HAJIUYUE PAa3BUTOr0 FKOJOTHUECKOIO MBIIUICHUS, SKOJIOTHYECKOU KYIbTYPHI,
OIIbITa JESITCILHOCTH SKOJIOTHYECKOM HaIPaBJICHHOCTH, YMEHHUSsI
PYKOBOJICTBOBAaTbCSA MMH B TO3HABATEJIIbHOW, KOMMYHHUKATUBHOW WU COLIMAJIbHOM
MIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOU JAEATEIbHOCTH SKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHHUSA:

c(hOpMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JHAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKOW KYyJIbTYpbl KaK CpEIICTBa
B3aUMOJICHCTBUSI MEXY JIFOJbMH U TTO3HAHUSI MUPA;

NOHMMaHue crenuuku OWONOTMM Kak HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
IpeAcTaBiIeHus 00 OKpYXKalollleM MUPE KaK O €IUHCTBE MPHUPOJbI, YEIOBEKa U
o0IecTBa, B IMO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHUU TpoOjIeM
COXpaHEHUS TPUPOJTHOT'O PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX  peliaTh  PEeCcypcHbIE  MPOOJEMBI  Pa3BUTHUS
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBbHBIX YKOJOTMUYECKUX MPOOIeM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH;

3aMHTEPECOBAHHOCTh B TMOJY4YE€HUUM OHMOJOTMUYECKMX 3HAHUU B LEIAX
MOBBIIIECHUST OOIIEH KYJbTYphl, €CTECTBEHHO-HAYyYHOM T'PaMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIHHON IpaMOTHOCTH oOydarommuxcs, (popMupyeMon
IPpU U3yYEHUN OMOJIOTHH;

MOHUMAHHE CYIIHOCTH METOJIOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM UCIIONB30BaTh TOJy4YaeMble 3HAHUS [JI aHaldu3a |
00BSICHEHUS SIBIICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHWS Ha OCHOBE HAydHBIX (DAaKTOB U
UMEIOIINXCS JaHHBIX C 1IEJIbIO MTOJYUYEHHUSI TOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIIOJIb30BAaTh OMOJOIMYECKHUE 3HAHHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE IIEHHOCTH HAYYHON JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MIPOCKTHYIO U UCCIIEIOBATENIbCKYIO ACSITEIHbHOCTh MHINBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTH K  HENpephIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YuUMble 11 (HOPMUPOBAHMS MHUPOBO33PEHUS OOyUAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TOHITHS, OTpaKaroIre
[EJOCTHOCTh HAYYHOM KapTUHBI MHUpPA U CHeNu(UKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTEeMa, Hay4HbId (pakT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCClieloBaHue,  HAONIOJeHHe,  HW3MEpPEHHe, HOKCIEPUMEHT H  JPYrux),
yHUBEpCAJIIbHBIC Yy4eOHbIe JeWcTBUsS (TI0O3HABaTEIbHBIE, KOMMYHUKATHUBHBIC,

PErYJISTUBHBIE), o0ecreunBaroIme (dopmHpoBaHue (yHKLIMOHAIBHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUHUHU OOYy4YaloIIMXCSA, CIOCOOHOCTH
o0yuarouuxcs UCIIOJIb30BaTh OCBOEHHbIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECCKUE 3HAHUSA W  yHUBEPCAIbHBIC ydeOHbIE JICWCTBHUS B
NIO3HABATEIBHON U COLIMATIbHOM ITPAKTHUKE.

MeranpenMeTHbie pe3yJbTaThbl OCBOCHHS IPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHuUs TOJKHBI OTPaXKaTh:

OBaanenne YHHUBepPCATbHBIMHA Y4eOHbIMU NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a30BbI€e JIOTHYECKHUE IeHCTBHA:

CaMOCTOATENTLHO  (OPMYJNIHMpPOBATH W AKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUWA MNPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHayn3a, CUHTE3a, CpaBHEHUSI, KilaccupuKaIuu, 0000IIEeH s ), PACKPbIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSITUSIMH );

OMpENEeNsATh LEeNU JAeATEIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTAThI ACSITENBHOCTH C IOCTABIEHHBIMH LIETISAMMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS ISl OOBSICHEHUSI (DAKTOB W SIBJICHHIA
YKABOU IPUPOJBI;

CTPOUTH JIOTMUECKHE PACCYXKJCHUS (MHIYKTUBHBIC, JIENYKTHUBHBIC, TIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIC CpelcTBa TUTSt MpeACTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIICHUH B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTaX, a



TaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABICHHBIX B Pa3JIMYHBIX
UH(GOPMAITMOHHBIX UICTOYHUKAX;

pa3palatrbiBaTh IUIAaH pelICHUs MPOOJIEeMbl ¢ YYETOM aHaiIM3a UMEIOLIUXCA
MaTepHAIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B JIEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN IEATEIBHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSAX  PpeajbHOro,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOECHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKIE eHCTBUA:

BJIa/I€Th HaBbIKAMU y4€OHO-UCCIIEIOBATENbCKON U MMPOEKTHOM AESITebHOCTH,
HaBbIKAMHU  pa3pelieHus MnpodjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a1a4, IPUMEHEHUIO
Pa3JIMYHBIX METO/IOB MO3HAHUS;

UCIIOJIb30BaTh pPAa3IWYHbIE BUABI JEATEIBHOCTH [0 IOJYYEHUIO HOBOIO
3HAHMSI, €ro HWHTEPHpPETALMH, MNPEoOpPA3OBAHUI0O M NPUMEHEHUI0 B Y4E€OHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COIUATBHBIX IPOEKTOB;

¢bopMUpOBaATH HAYYHBIN THUI MBIIUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU NOHATUSIMU U METOJIAMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEATENbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBJISITE [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyallM3MpOBAaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHThl IS J10Ka3aTelibCTBa
CBOMX YTBEP)KIICHMI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PEILICHHUS;

AHAJM3MPOBATH I[IOJYYECHHBbIE B XOJE€ PELICHHUS 3aJaud PE3YJIbTaThl,
KPUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYUIIECTBIIAThH 1E€JCHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIIOCOOOB
JENCTBUS B MPOPECCUOHATBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYHO OOJacTH
KUZHEAEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE UJEH, MPEIIaraTb OPUTMHAIBHBIE MMOAXOJbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

3) pabora ¢c nunopmaunueii:

OPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOpMAIUH (TEKCTe y4eOHOTO
nocoOus, Hay4YHO-TIONYJIAPHOM JUTEpaType, OHOJIOTMUECKHX CJOBapsAX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHaIU3UpOBATh



WH(POPMAITHIO PA3IMYHBIX BUAOB U ()OPM MPEICTABIICHUS, KPUTUICCKH OICHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTH;

dbopMynHpoOBaTh 3aMpPOChl U MPUMEHSTh PA3IMYHBIE METOJbI MPHU TOUCKE U
otOope Ouonornueckoi MHMOpMaLMKM, HEOOXOIUMOM JJIsi BHIMTOJIHEHUS Y4EOHBIX
3ajady;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TNIHBIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpaTh  ONTUMANBbHYIO  (OpMY  TNpEACTaBICHUS
ouonornyeckor nHdopmaruu (cxembl, Tpaduku, TUarpaMMbl, TaOIUIBI, PUCYHKU
1 Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KAdeCTBE CpEACTBa MpH pabore ¢
Ouojornyeckod HHPOpMalUe: MPUMEHATh XHMHUYecKue, (Qusnyeckue W
MaTEeMaTUYECKHUE 3HAKM U CUMBOJIBI, (HOpMYJbl, aOOpeBHATYpYy, HOMEHKIATYpY,
UCTOIB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBa
HaTJISTHOCTH,

BJIAJ€Th  HABbIKAMM  pACIO3HABaHUS M 3alUThl  WHGpOpMAaINH,
uHGOPMAIIMOHHON 0€30MacHOCTH TUYHOCTH.

OgyajeHne yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

1) ob1eHme:

OCYHIECTBIISATH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JUCKYCCHUU TO CYIIECTBY OOCYX/IaeMOW TeMmbl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeaiaraeMoit
3a/1au, YUUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIIMNA APYTMX YYaCTHHUKOB
JManora Win JUCKYCCUN);

pacmo3HaBaTh HeBepOAJTbHBIE CpEACTBA OOIECHUS, TOHMMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(IJIUKTBI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOJEHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOSCETHUKY
U B KOPPEKTHOU (hopme GOpMyIHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMATh W HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBHUAYaJTbHON
paboThI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOCHCTBUS NP PEIICHUN y4eOHOM 3a1a4u;

BBIOWpAaTh TEMAaTUKy M METOJbI COBMECTHBIX MEHUCTBHUHA C Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJeHa KOJIEKTHBA,;



NpPUHUMATh  II€JIM  COBMECTHOM  JCSATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JOCTH)KEHHIO: COCTaBJIATh IUIAH JEUCTBUM,
pacmpeneisTh poiu ¢ Y4ETOM MHEHUM Y4YaCTHHUKOB, OOCYXKIAaTh PE3YJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAay€CTBO CBOEr0 BKJAJAa M KaXJIOro YYaCTHMKAa KOMaHJbl B
001l pe3yabTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLEHHUBATh HUAEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETHUYECKOE TOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIIATh TBOPYECTBO M BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.

OByajeHNe YHUBEPCAIbHBIMH PeryJIsTHBHBIMH eHCTBUSMMU:

1) camoopraHu3anmsi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MPOOJIEeM M UX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BEIOWpAaTh HAa OCHOBE OWOJOTWYECKHX 3HAHUW TIICJIEBBIE M CMBICIIOBBIE
YCTAHOBKHU B CBOMX JICHCTBUSIX M MOCTYIKAaX MO OTHOIIEHUIO K YKUBOUW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATENIbHYIO NIESITEIbHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJ]a4yu B 00pa30BaTEIbHOM
NEeSATeIbHOCTU U )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITENILHO COCTABJISITH IUIAH  pEIIeHHs Npo0ieMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEATIOUTCHUM;

JaBaTh OLICHKY HOBBIM CUTYAallUsM;

pacuupsTh paMKu y4eOHOI0 MpeMeTa Ha OCHOBE JIMYHBIX TPEANOYTESHUMH;

JieNiaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W MPOSIBICHUIO MIMPOKOW DPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUM, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAaIlUsiIM, BHOCUTh KOPPEKTHBBI B JIEATEIbHOCTD,
OILICHMBATh COOTBETCTBHE PE3Y/IHTATOB IIEIISM;

BIAJCTh HABBIKAMHM  TIO3HABAaTEIhHOW  pEQUIEKCUU KaK  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUM UM MBICIUTENBHBIX MPOLECCOB, HX pPE3YJIbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeQUICKCUU Il OLEHKH CUTYalllH, BbIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBAaTh PUCKH W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO0 HUX
CHIKEHHUIO;



IPUHUMATh MOTHBbI M apryMEHTbl JPYrMX MpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CeOsl M IPYTUX:

OpPUHUMATh Ce0sl, IOHUMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBbI M AapryMEHTbl JPYIMX M[pPH AHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € IO3ULMU APYTOro YEIOBeKa.

NPEAMETHBIE PE3YJIBTATHI

[Ipeamernsie pe3ynbrarbl ocBoeHUs nporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupuyeckue s yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUS, YMEHUS U CIOCOObI IEHCTBUI 10 OCBOEHUIO, HHTEPIPETALUU U
npeo0pa3oBaHUIO 3HAHUW, BUABI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMUHBIX y4EOHBIX CHUTyalUsiX, a TAKK€ B PeaJIbHbIX
KU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX ¢ Ouonoruedl. B mporpamme mnpenMerHbie
pe3yNbTaThI MPEICTaBICHBI M0 TOAAM 00yUYEHHUSL.

[IpenmeTHble pe3ysbTaThl OCBOECHHS ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOMKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJU OUOJIOTUU B CHCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OpMHUpPOBAHHHM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOW KAPTHHBI MUpPa M HAy4YHOIO MHMPOBO33PEHHs, O BKIAJE POCCUUCKUX M
3apyOEKHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
TPaMOTHOCTH Y€JIOBEKA JJIsSl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpBIBaTh COJEp)KaHHWE OUONOTHYECKUX TEPMUHOB U TOHSATHUH:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (OOMEH BEIIECTB W MpeBpalicHue
SHEPrumn), FOMEOcTa3 (caMoperyssiius), ypOBHEBasi OpraHu3alus KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OWOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHas JOrMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 meHTpax MHOTO0OOpasusi u
NPOUCXOXKAEHUS KyIbTYpHBIX pacTeHuid H. V. BaBuioBa), onpenensth rpaHULbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BIAJIETh METOJaMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOICHUE U
OIMCAHUE XUBBIX CUCTEM, IIPOLECCOB U SBJICHUM, OpraHU3alus U IPOBEACHUE
OMOJOTMYECKOrO0  3KCHEPUMEHTA,  BBIABMKEHUE  THMIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY MCCIEAyEeMbIMH BeJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHM, TEOpUW M 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KIETOK MPOKAPHOT U
9YKapuoT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
POLIECCOB: OOMEHa BELIECTB U MPEBpALICHUS] YHEPIrUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOr0 M DHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIUMBHUIYaJbHOI'O Pa3BUTUSI OpraHU3Ma
(oHTOTrEHE3);

yMEHUE MPUMEHATH MOJTYYEHHbIE 3HAHUS JJI1 OOBSCHEHUS OMOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NIPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOU
KHU3HU C LeJbl0 oOecrieueHuss 0e30IacHOCTH CBOETO 3J0pPOBbS U 3/I0POBBS
OKpPYXaIOILUX JI0AeH, COOMI0IEHNs HOPM IPAMOTHOI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpelle, MOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JIOCTHXKEHHM
COBPEMEHHOM ounonoruu u OMOTEXHOJOTUM I PalMOHAIBLHOTO
IPHUPOIOIIOIb30BAHUS;

YMEHUE peniaTb 3JE€MEHTapHble TE€HETMYECKHME 3aJaud Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIIETUIEHHOE HACIeJOBaHUE, COCTAaBJISATH CXEMBbI
MOHOTHOPUTHOTO CKPEUIMBAHUS JJIA MPEJCKa3aHusl HACIEIOBaHUSI MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JTA0OOPATOPHBIE M NpPAKTUYECKUE paldOThl, COOMIOIATH
npaBujia Ipu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTMYECKOIO  COJAEPKAHMSI, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCOBOM MH(pOpMALUU, HAYYHO-TIOMYJISPHbIE
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTUH,
MEIULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBbIC IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 OMOJIOTHYECKYI0 MH(GOPMAILIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.

[IpenmerHble pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomnorus» ¢ 11
K1acce JOKHBI OTPAXKATH:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpAa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE€ POCCUUCKHUX U
3apyO€KHbIX y4Y€HBIX-OMOJIIOrOB B pa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YeJIOBEKa JJIS PElICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpPKAHHE OMOJOTMYECKHX TEPMHUHOB W TIOHSTHIA:
BUJI, TIOMYJISAINSA, TeHOPOH/I, IBOTIONHNS, JBIKYIIUE CUIIBI ((DAKTOpPHI) IBOIIOIIHH,
IPHUCIIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



DKOCHUCTEMa, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IEMd IUTaHUS,
AKOJIOTHYECKas upamuaa, OuoreoreHos, ouocdepa;

yMEHHE u3JIaraTh OWOJIOTHYECKHE TeopuHu (IBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3aponpiieBoro cxoactBa K. M. Bapa, depenoBaHusi riaBHBIX HaIpaBICHUN U
nyreit sBomonuu A. H. CeseprioBa, yuenus o 6mochepe B. U. BepHanckoro),
OTIPEENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHE BIAJE€Th METOJAMU HAYYHOTO MO3HAHUS B OMOJOrUU: HAOIIOEHUE U
OIHMCaHWE JKUBBIX CHCTEM, TPOIIECCOB U SIBICHUH, OpraHU3alys M MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMONTYYECHHBIX
pEe3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX TOHSITHH, TEOpUH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHUS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJALUNA, TMPOAYLIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH IMpPOLIECCOB: HACIEICTBEHHOMN
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pPA30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJIOTMYECKUX (PAKTOPOB HA OpPraHU3MbI, TEpeHoca
BEIIIECTB M TIOTOKAa DHEPrUM B HKOCHUCTEMAaxX, AHTPONOICHHBIX W3MCHCHHHA B
AKOCHCTEMaX CBOEW MECTHOCTH, KPYroBOpPOTa BEUIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSTH MOJTYyYEHHBbIC 3HAHUS I OOBSCHEHUS OMOJIOTHYECKUX
IIPOLIECCOB W SIBJICHHUW, JUISl TPUHATHSA MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOMU
KU3HU C LEJIbl0 obecneyeHusi Oe30MacHOCTH CBOErO 370pOBbS M 370POBBS
OKPYXAaIOIUX JII0eH, COOTI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOIWMOCTH HCIOIb30BAHUS JTOCTIKCHHIM
COBPEMEHHOW OMOJIOTUH JIJIS1 pallMOHAIIBHOTO IPUPOIOTIONIb30BAHMS;

yMEHHUE pellaTh 3JeMEHTapHble OMOJIOrHYEeCKre 3aJa4M, COCTABISITh CXEMBI
NepeHoca BEIECTB U SHEPTUU B SKOCHUCTEMaXx (LIeTH MUTAHMUS ),

YMEHHUE BBITIONHATH JTAOOPATOPHBIE W TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBuia mpu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATh HUHQPOPMALIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAacCCOBOM MH(OpPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  IJ00albHBIE  JKOJOTMYECKHME  IPOOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIIEHUS,
00001ass 6MoIOrMUecKyr0 HHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh IOHATHIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
HauMmenoBanue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTnueckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI
pecypcbl
bubnunorexa LIOK
1 brostorus kax Hayka 2 . 05 https://m.edsoo.ru/7f41¢c292
2 JKuBble CHCTEMBI U X OpPraHU3aLHs 1 bubmmorexa [OK
p 1 https://m.edso0.ru/7f41¢c292
. but6mmoreka [IOK
3 XUMUYECKHUI COCTaB U CTPOCHUE KIIETKU 8 0 1 httos://m.edsoo.ru/7f41c292
bubnaunorexa LIOK
4 HKU3HEAIEATENBHOCTS KIETKH 6 . https://m.edsoo.ru/7f41¢c292
5 Pa3zmHOXeHMe U HHANBUAYAIbHOE pa3BUTHE 5 1 bubmmorexa [LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUUBOCTD 9 1 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 bubmnorexa LIOK
OHMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢c292
bub6munorexa LIOK
8 Peseproe Bpems 0 https://m.edso0.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 4



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

11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HanmeHoBaHue pa3/iesioB M TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
1 1 1
IBOMIOUHOKKAs GHONOTHS d https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHME U pa3BUTHE KU3HU HA 10 1 05 bubnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 Oprai3Mbl i OKpYIOLas cpesa > 1 https://m.edsoo.ru/7f4lcc74
bubmuorexa [IOK
4 Coo01m1ecTBa ¥ 9KOJIOTHICCKHE CUCTEMBI 10 1 httos://m.edsoo.ru/7fA1ecTA
bubmuorexa [IOK
> Peseparioe Bpems 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 2.5



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne ara uudposBbie
Tema ypoka Konrtpoasnbie | I[IpakTnueckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
bubmuorexa [IOK
1 buonorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS KUBOU MPUPOIBI.
[IpaxTrueckas padora Ne 1
2 «Mcnonp3oBaHne pa3IMIHBIX 1 0.5 bubmorexa IOK
P ' https://m.edso00.ru/863e6122
METOJIOB TIPU U3YUYECHUHU
OMOJIOTHYECKUX 0OBEKTOBY
CrapToBasi KOHTpoOJIbHas paboTa.
3 buonorndyeckne cCUCTEMBI, IIPOLIECCHI 1 1 bubmorexa IOK
- 1P https://m.eds00.ru/863e6564
U UX U3YYCHHUE.
4 XuUMHUYECKU cOCTaB KieTku. Boaa 1 bu6nmoreka [IOK
A MUHEPAITBHBIE COJIA https://m.eds00.ru/863e674e
bu6mmoreka [IOK
b . 1
> ek, COCTaB H CTPOCHHE Genkon https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabora Ne 1 «3yuenue 1 05 bubnmnoreka [JOK
KaTaJIMTHYECKOW aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIa3bI
WJIU KaTajasbl)»
7 VraeBonsl. JIunuael 1 bu6nmorexa LIOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso0.ru/863e6870

but6mmoreka [IOK
8 Hyxnenrospie kHCTOTEL. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u METOABI U3yUEHHUS bubnuorexa [IOK
kietku. Kinetounas reopust https://m.eds00.ru/863e6e88
10 KreTka kak nenoctHas KuBast
cucremMa
CrtpoeHnue 3ykapuoTUYeCKOn
kietku. Jlabopatopnas padota Ne 2
«M3yueHue cTpoeHHs KIETOK bubnnorexa [IOK
11 pacTeHui, KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHUKpPOIpErnapaTax u ux
OTIHCaHUE)
bu6nmoreka [IOK
12 OOMeH BelecTB Wi METad0JIN3M httos://m.edsoo.ru/863e766¢
bubmuorexa [IOK
13 Potocurres. Xemocires https://m.edso00.ru/863e7c98
14 [TonyrogoBasi KOHTpOJIbHAs paboTa. bubnnorexa [IOK
DHepreTuyecKkuii 0OMeH https://m.edso0.ru/863e7aae
JKuzneHHbIN UK KIeTKU. Jlenenue
kieTku. Muro3. JlabopaTopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Muros3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 bruocunres Oenka. Peakius bubmuorexa [IOK
MaTPUYHOI'O CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsaius — OnocuHTE3 OenKa Bubmaorexa ITOK

https://m.edso0.ru/863e796e



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnetounsie hopMbl KU3HH — bubnmoreka [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubmuorexa [IOK
19 @OpMBI pa3sMHOKEHHS] OPTraHU3MOB https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
bubnuorexa [IOK
20 Meii
eHos https://m.edsoo0.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJOBBIX
KJIeTOK. OIJI0I0TBOPEHHUE.
JlaGopaTopnas pabora Ne 4 bubnnorexa [IOK
21 0.5
«M3yueHue cTpoeHUs MOJTOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha FTOTOBBIX
MUKpOTIpenapaTax»
29 NupuBunyansHOe pa3BUTHE bubmuoteka LIOK
OpPraHHU3MOB https://m.eds00.ru/863e8436
23 I'eneTuka — Hayka o bubmmorexa [IOK
HAaCJICACTBEHHOCTH U U3MEHUYNBOCTHU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIETOBaHUS
24 npu3HaKoB. MoHOTHOpUIHOE bubmmorexa [JOK
P ] pri https://m.edso0.ru/863e8878
CKpelllMBaHNe
UTUOpUIHOE CKpEIUBaHUE. 3aKOH
25 ﬁeBaBI/IIZ:I/IIIf/IOFO H;::JII: OBaHUsA bubmmorexa [JOK
A https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HacleJOBaHHE
npu3HaKkoB. JlaboparopHas padota
26 Ne 5 «3yueHue pe3ynbTaToB 05 bubnnorexa [IOK

MOHOTUOPUAHOTO U AUTHOPUIIHOTO
CKpEeLIMBaHUs y Ap030(UiIbI HA
TOTOBBIX MHUKPOIIpEIapaTax»»

https://m.edso00.ru/863e8c60



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

97 I'eneruka nona. HacnenoBanue 1 bubmuorexa [IOK
IIPU3HAKOB, CIIETUIEHHBIX C MOJIOM https://m.eds00.ru/863e8c60
M3menurBocTh. HeHacnencrBeHHas
M3MEeHUYUBOCTh. JIabopaTopHas
pabota Ne 6. M3yuenue bubnnorexa [IOK

28 . 1 0.5
MOAU(GUKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOEHUE BAPUALIMOHHOTO Psijia U
BAPUALIMOHHOMN KPUBOM»

HacnencTBenHass U3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnmoreka [JOK
«AHaIN3 MyTalui y Apo30Quiiel Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOIIpENapaTax»

bu6nunorexa LIOK

30 Penreriica westopexa 1 https://m.edso00.ru/863e8d78

31 [IpomexyTouHas aTTecTaIusl. 1
KonTponbhas pabora.

bubmuorexa [IOK

32 Cenekiuns Kak Hayka i Ipowece 1 https://m.edso0.ru/863e9214

33 MeToabl U JOCTHKEHUS CEJIEKIINU 1 bu6nmoreka [IOK
pacTeHui 1 KUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHosorust kak oTpacib 1 bubnnoreka [JOK
MIPOU3BOACTBA https://m.edso0.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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

11 KVIACC

KoanuecTBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
1 DBOJIONHS ¥ METOJIBI €€ N3yUCHUS 1 bubamorexa [IOK
H a i https://m.edso0.ru/863ea20e
5 Hcropus pa3ButTus NpeacTaBiIcHUN 1 bu6munorexa [IOK
00 3BOJIOIMH https://m.edso00.ru/863e9570
3 Bxoanast koHTpOJBHAS padoTa. 1 1 bubnmnoreka [JOK
MuKpO3BOITOLIHS https://m.edsoo.ru/863e9cle
[Momynsiiust Kak IeMeHTapHast
€IMHHIIA BUJIA ¥ DBOJIOIUH.
4 JII;60 I;To HI:].SI abota JI\JI'O 1 1 0.5 bubmmorexa [IOK
patopHai p B ' https://m.edso00.ru/863e99c6
«CpaBHeHHE BUIOB IO
MOP(OTIOTHIECKOMY KPUTEPHIO»
5 JIBroKy1e cuibl (31eMeHTapHbIe 1 bubmuoteka LIOK
(bakTOpbI) IBOIIOLUU https://m.edso00.ru/863e9da4
. but6mmoreka [IOK
6 E 0 1
CTCCTBEHHBII OTOOP 1 €ro popMe! https://m.edso00.ru/863e9ed0
Pe3ynpTaTel 3BOMIOLNM:
IpUCTIOCOOICHHOCTh OPTaHU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.edso00.ru/863e9fde
IPUCTIOCOOTIEHHOCTH OPraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa»
8 Hanpasnenus u mytu 1 brbmorexa LIOK

https://m.edsoo.ru/863e9cle



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
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

MaKpO3BOJJIOIH

9 HeoOpaTumocTs 3BOTIONNN
10 HcTopus xu3HN Ha 3emiie U METOIbI
e€ u3ydeHust
11 ['MnoTre3sl MPOUCXOKACHUS KU3HU bubnmoreka [JOK
Ha 3emiie https://m.edso00.ru/863ea5a6
12 PazButue xu3nu Ha 3emiie 1o 3paMm u bubnnoreka [IOK
nepuoIam https://m.edso0.ru/863ea6be
OCHOBHBIE 3TaIlbl SBOIOIIH
PaCTUTENBHOTO U )KHBOTHOTO MHUDA.
[paktuyeckas padota Ne 1 bubnmorexa [IOK
13 0.5
«3ydyeHne UCKONIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHH U KUBOTHBIX B
KOJUICKILIHSAX
[onyronoBast KOHTpOJBHAS paboTa.
14 COBgzMiHHaH CI/IC?G)TMB. ’ bubamorera LOK
https://m.edsoo.ru/863ea48e
OpPraHHYECKOro MUpa
bu6nunorexa [IOK
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBmwxynue cuibl ((hakTopsr) bub6nmoreka [IOK
AQHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLIUN
YeJioBeKa
18 Yenoeueckue packl U IPUPOIHBIE bubnnorexa [IOK
aJjanTaluy 4eJIoBeKa https://m.edso0.ru/863eaea2
19 Bo3HUKHOBEHUE U pa3BUTHE KU3HU
Ha 3emuie
20 DKoJIorHs Kak HayKa



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

CpCI[BI 00UTaHUA U DKOJIOTHUYECKHE

bubmuorexa [IOK

21 bakTopbl https://m.edsoo.ru/863eafec
AbGunorndeckue GakTopsbI.
JlaGopatophas pabota Ne 3.
«Mopdonorudueckue 0COOCHHOCTH
22 pacTeHUi U3 pa3HBIX MECT 0.5 bubmmorexa LIOK
https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas pabora
Ne 4. «BnausiHue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB KOJICYCa)
bu6nuorexa [IOK
23 Buotiieckie dakTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapaKTCPUCTUKU
nonysiiun. [IpakTudeckas padora
24 Neo 2 «Iloacuér nnoTHOCTH 0.5
HOIMYJIALMNA Pa3HBIX BUI0B
pacTeHuin»
25 Coo0riecTBa OpraHu3MoB — bubnnoreka [IOK
OMOIIeHO3 https://m.edso0.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bu6mmoreka [IOK
(3KOCUCTEMBI) https://m.edso00.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIN YKOCUCTEMEI.
27 DKOJIOTMYECKUE TUPAMUJIBIL. bubmorexa LOK
N https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 [Tpupo IHBIE SKOCUCTEMBI
29 AHTPONIOTE€HHBIE YKOCUCTEMBI
[Ipomexyrounas aTrecTanus.
30 KoHnTtponbHas padota. buocdepa — bubmmorexa [IOK

rja00aabHas DKOCHCTEMA 3eMITU

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS 1 bubnmoreka [JOK
o6unochepsl https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B brochepe 3emin 1

33 CocymiecTBoBaHUE TPUPOABI U 1 bubmuoreka [IOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale

34 O606mmenne Temsl «CoobiiecTBa u 1
IKOJIOTHYECKUE CUCTEMBD»

35 0

36 0

OBIIEE KOJIMYECTBO YACOB I10 34 5

[NPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus. O6mas 6uomnorus, 10 knace/ Cusornazos B.U., Aradponosa 1.b.,
3axapoBa E.T., O01m1ecTBO ¢ OrpaHUYCHHONM OTBETCTBEHHOCTHIO «J[PODA»;
AxumonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

* buonorus. O6mas 6uomnorus, 11 knacc/ Cubornazos B.U., Aradponosa 1.b.,
3axaposa E.T., O011iecTBO ¢ OorpaHUUYE€HHON OTBETCTBEHHOCThIO «J[PODA»;

AxnmonepHoe obmrectBo «M3marenscTBo «IIpocBemieHne»

METOIUYECKHUE MATEPHUAJIbBI VIS YUUTEJISA

Meroaudeckoe nmocooue k yueonuky B. 1. CuBornasosa, 1. b. Aradonosoi, E.
T. 3axaposoit «buosnorus. O0uas ouonorus. ba3oserit yposens. 10
Kinace»u3aarenbeTBo: "JJPODA"

Meroaundeckoe nocooue k yueonuky B. Y. CuBornazosa, 1. b. Aradonosoi, E.

T. 3axapoBoit «buonorus. O6mas 6uonorus. ba3opsiit ypoBenb. 11 kitacce»

n3aarenseTBo: ' JPODA"

MU D®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/

https://multiurok.ru/

https://interneturok.ru/
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