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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OHUOJOTHH TEOPETHYECKYH) OCHOBY ISt
omnpeneseHus MoAX0M0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOro TNpeaMeTra
«buosiorus» coctaBWIM: KOHIENTyalbHble TonoxeHus @OIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIeJIei, CONepKaHHs, pE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJOXKEHUS 00 0OIIUX TENSIX U
MPUHITUIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHErO
obmiero oOpazoBanusi B Poccuiickoit ®enepainuu, a TakKe TOJIOKEHUS O
cnenuduke OUOIOruM, €€ 3HaYECHUU B MO3HAHUM KUBOW MPUPOBI U 00ECIIeUeHU!
CYIIIECTBOBAHMS dYeoBeuecKoro oodmiecTBa. COrIacHO Ha3BAaHHBIM IOJIOKEHUSM,
oTpe/eseHbl OCHOBHBIC (DYHKITMHM TPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuosjoruu Ja€T NpeACTaBleHHE O UesaX, 00 oOuei
cTpaterud OOy4YeHMs, BOCHUTAHUS M Pa3BUTHS OOYYAIOLIMXCS CpPEICTBAMU
yueOHOoro mnpeamera «buonorusi», omnpeaenser o0s3aTellbHOE MPEAMETHOE
CoIepXaHue, €ro CTPYKTypy, paclpeaelieHne 10 pa3jaeliaM ¢ TeMawm,
PEKOMEHyEeMYIO TTOCJIEeI0BATEILHOCTh M3YUEHUSI YU4EOHOTO Marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30BaATEILHOTO
poliecca, BO3PACTHBIX 0COOEHHOCTEN 00yHarOIINXCS.

B mporpamme mno Ouonoruu TakKe YYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydeHuss B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIHHOU
NEeATEIbHOCTH/YUEOHBIX JEeUCTBUI OOy4YaroIIMXCS MO OCBOCHMIO COAEpPKaHUA
OMOJIOTMYECKOT0 00pa30BaHUsI.

B nporpamme no 6uosioruu (10—11 xmaccel, 6a30BbI ypPOBEHB) pealn30BaH
IPUHITMI TPEEMCTBEHHOCTH B HM3yYeHHHM Owosioruu, Onarojgaps 4deMy B HeH
IPOCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHMM, CBA3AHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, EHHOCTHBIX
OpUEHTALIMN JTMYHOCTH, SKOJOTUYECKOr0 MBIIUICHHUS, IPEICTABICHUNA O 310pPOBOM
oOpa3e KH3HU M OEpPEKHBIM OTHOIIEHHWEM K OKPYXKAIOLIEHl MPUPOTHON Ccpeje.
[ToaToMy Hapsmy ¢ W3ydeHHEM OOIIEeOHMOIOTMYECKUX TEOPUN, a TAaKKe 3HAHUU O
CTPOEHHUHU KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOUIUX B
HUX MPOILIECCOB B MPOrpamMme Mo OHUOJIOTHUHU YAEJIEHO BHUMAHUE UCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUW B TMTOBCEIHEBHOMN JKM3HU JIJISl PEIICHUS MPUKIIAIHBIX 33/1a4, B
TOM 4YHCJE: TMPO(UIAKTHKYA HACIEIACTBEHHBIX 3a00JIEBaHWIA YEIOBEKa, MEINKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TMOBEACHHUS B OKpYXKalollled NpUPOAHONW Cpeie, aHalu3a
BIUSIHUS XO3SUCTBEHHOW AESTEIbHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOJIHBIX U
WCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHHE BHUMAHUSI K MPUKIIATHON HATIPABICHHOCTH



yuebHoro mpenmera «bruosIoTHs» MPOIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUeHUS
YCIIOBUH IJIsl PEIICHUsT OJTHOW M3 aKTyaJbHBIX 33714 IIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOoTOopas Tpennosiaraetr (HOpPMHpPOBaHHE y  OOyYaromuxcs
CIIOCOOHOCTH aJaNTHPOBATHCS K W3MEHEHUSM JWHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MUDA.

buonorusi Ha ypoBHE cpemHero oOIero o0pa3oBaHUs 3aHUMAET BAKHOE
mecto. OHa oOecreynBaeT (OPMHUPOBAHHE y OOYYAIOUIMXCS MPEACTABICHUN O
HAyYHOW KapTUHE MHpA, paclmpseT U 0000maeT 3HaHUS O KUBOW MpHUpoe, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpPTaHW3AIlMM W HBOJIONWU, CO3MaET
yCIOBHUSI  JJIs: TO3HAHUS  3aKOHOB  JKMBOW  MpUpOnbl, (HOPMHPOBAHUS
(GYHKIIMOHATBFHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOTO0 M Oe3zomacHoro obpasza
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOT'O OTHOIICHUS K KUBOU MPHUPOEC
U YEJIOBEKY.

Bonwioe 3naueHne OMOIOTHS UMEET TaKXKE JJISI PEIICHUST BOCIUTATEILHBIX U
pa3BHBAIOMIMX  3aJad  CpelHero  ol0mero oOpa3oBaHWs,  COLMAIH3AIUH
oOydaromuxcs. M3ydenne Guomornu odecreunBaeT yCcIoBHUs T GOPMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  WH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HHTETPAIlMU OMOJOTUYECKUX 3HAHUHA C
MIPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (U3UKHU, XUMUU
u reorpaduu. Ha3BaHHBIE TOJIOKEHHUS O MpeIHA3HAYCHUH Y4eOHOTO mpeameTa
«buonorus» CcocTaBWIM OCHOBY JUIS ONPENEICHHUS IMOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €r0 COJEPKaHMs, TPEICTABICHHOTO B MPOrpaMMme IO
ononoruu.

Ot6op comepxkanus ydeOHOro mpenmera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TMO3UIUH KyJIbTypOCOOOpPa3HOrO IMOAXO0/Aa, B COOTBETCTBHU C
KOTOPBIM OOYyYaloIUecs: MOJKHBI OCBOMTH 3HAHHWS W YMEHUS, 3HAUUMBIC IJIs
dbopmupoBanus OOIIEH KyJIbTyphl, ONPENCISIONNE aJCKBATHOE IIOBEJCHUE
YeJIOBEKa B OKPY’KAIOIMIECH MPUPOTHON cpejie, BOCTPEOOBAHHBIE B MOBCEIHEBHOU
KU3HU U TIPAKTHYECKOH AesTenbHOCTH. Ocob0e MECTO B ITOW cHCTeMe 3HAHMIA
3aHUMAIOT JIEMEHTHI COJEPKaHUS, KOTOPBIE CIY>KaT OCHOBOH JUIsi ()OPMUPOBAHUS
NPEJICTaBICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHE MHUpAa U
IIEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CIOCOOCTBYIONIUX  T'YMaHH3aIlUU
OMOIOTHYECKOro 00pa3oBaHUs.

CTpykTypupoBaHHE COJIEp)KaHUS ydeOHOro Marepuana B Tporpamme TIo
OMOJIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTJIMYUTENBHBIX 0OCOOCHHOCTSIX KMBOUW MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AINH U
ABOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorusy»
BBIJICJICHBI CIICYIONINE COAEpKaTeNbHble TUHUN: «bruonorus kak Hayka. MeTompl
Hay4yHOTO To3HaHUM», «KieTka kak Owonormueckas cuctema», «OpraHusM Kak



Oouonoruyeckas cuctema», «CucreMa M MHOTO0Opa3ve OpraHuYeCKOro MHPay,
«IBOJIOMS KUBOU MPUPOABI», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[ens m3yuenus yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJiIcHUE  OOYyYaIOIUMHUCS 3HAHUAMH O  CTPYKTYPHO-(YHKIMOHAJIHHOU
OpraHM3ali >KMBBIX CHCTEM pa3HOTO paHra W MOpHOOpeTeHHue yMEHHM
UCIIOJIb30BaTh ATH 3HAHMS JJISI TPAMOTHBIX JACHCTBUM B OTHOIIEHHMH OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PAa3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenue 1ienu u3ydeHus: yueOnoro npeamera «buonorus» Ha 6azoBoM
ypOBHE 00ECIEeUNBACTCS PEIICHUEM CIIEAYIOIMINX 3a7au:

OCBOEHHE OOYyYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OHOJIOTHYECKUX TEOPUsX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKallluX OCHOBOU
Uist POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O
METOJ]aX HAay4YHOTO MO3HAHMS, CTPOSHUU, MHOT000pa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM Pa3HOTO YPOBHS OPraHHU3aIMH, BHLAAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYy4YarOIIMXCS IMO3HABATENIbHBIX, MHTEJUIEKTYyaJIbHbIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX Pa3BUTHUS B
OMOJIOTHM HAy4YHBIX B3IJISAOB, UACH W TMOAXOJOB K HM3YYEHHUIO >KMBBIX CHCTEM
pa3HOTO YPOBHA OpraHU3aIiH;

CTAaHOBJIEHHE Yy oOOydaromuxcsi oOmeld KylbTypbl, (YHKIIMOHAJIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYXKAIOILIETO
MUpa KUBOM MPHUPOAbI HAa OCHOBAHWUU 3HAHUM U OMNbITa, MOJYYEHHBIX MpPHU
W3y4eHUU OMOJIOTHY;

dopMupoBaHre y OOYYAIOIIMUXCS YMEHHMH WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JEATEIbHOCTU YEJIOBEKA, Ppa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTH;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM KUBOM
PUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOJIIOICHHS STUYECKHIX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIICIOBAaHUM;

OCO3HaHUE UEHHOCTH OMOJOTUYECKUX 3HAHMM [JIsi TOBBIIMICHHS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPBI, AJ11 POPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

IPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUI B TOBCEAHEBHOM XKU3HU IS
OLICHKHU MOCJEACTBUN CBOEU JIESITEIbHOCTH M0 OTHOLICHUIO K OKPYXKAaKOIIEN Cpeae,
COOCTBEHHOMY 370pOBbIO, OOOCHOBAHHE M COONIOJIEHHE MEP MPOPUIAKTHKU
3a00s1€eBaHUM.

B cucreme cpennero oobmiero oOpazoBanusi «buonorusi», usydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOISIIUM B
COCTaB MpenMeTHOM obmacTi «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.



Jlnst u3yuenust 6MoJIoruu Ha 0a30BOM YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kiacce — 34
yaca (1 gac B Hezieni0).



COJEPKXAHUE OBYYEHUA
10 KIIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JIPYTMMH €CTeCTBEHHBIMH HayKamH, Qpuiiocoduei, STUKOM, I3CTETUKON U MPaBOM.
Ponp Ouosoruu B (OPMUPOBAHHMM COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOBI (HAOIIOEHUE, IKCIIEPUMEHT, OITUCAHUE,
u3MepeHue, Kiaccuukanus, MOACIMPOBAHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Menaens, H. K. Konbros, {x. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS )KMBOU MPUPOIBI.

JlabopaTopHble M mpakTHYecKHe PadoThI:

[Tpaktnueckass pabora Ne 1. «Mcmonb3oBaHue pa3nUYHBIX METOAOB MpU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U X OPraHU3aHs.

Xusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMET u3ydeHus: ounonoruu. OTinyme
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CBoiicTBa OMOCHUCTEM M MIX pa3HOOOpas3ue. YPOBHU OPTaHU3AIUN OMOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe01IeHOTUYECKui), OMochepHBIit.

JdemoHncTpauuu:

Tabmuibl u cxeMbl: «OCHOBHBIC TIPU3HAKH JKU3HW», «YPOBHU OPTaHU3AIUU
YKUBOW MPUPOIBDY.

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. XuMHu4eCKHUii COCTAB U CTPOEHHUE KJIETKH.

XUMHYECKHM COCTaB KIIETKA. XHMUYECKHUE BJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BeUIECTB B KieTke. lloanep:kanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u crpoeHue 0enKkoB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHnnmble n 3aMEHUMBIE aMUHOKHUCIOTbI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphI ~O€JIKOBOW MOJIEKYJbl (TIEpBUYHAS, BTOpPUYHAS, TPETHYHAS U
YeTBEpPTUUHAsl CTPYKTypa). XHUMHYECKHME CBOilcTBa OenkoB. buonoruyeckue
GyHKIIMU OEIKOB.



®epmeHTsl — Ouonorumyeckue Karanuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBIA I1EHTp, cyOcTpaTHas crneuupuyHoctb. KodepmeHnTsl. Butramussbl.
OTnuuusg PepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

YrneBompl:  MoHOcaxapuibpl  (TJIOKO3a, pubo3a ©  JI€30KCHpHO03a),
aucaxapuipl  (caxaposa, JaKTo3a) W nosMcaxapuiabl  (Kpaxmall, TJIMKOTEH,
1EeJUII0I103a). bronornyeckue pyHKIMM yTriIeBOIOB.

Jlunuasl:  Tpurauuepuasl, ¢ocdoaunuasl, crepounbl. [wapoduabHO-
ruapodobHbie  cBoicTBa. buonornmueckue QyHkumm sunuaoB. CpaBHEHHE
yIJ€BOJIOB, OEJIKOB M JTUMHUA0B KaK HICTOYHUKOB SHEPTHUU.

Hyxneunoseie xucnmorer: JHK wn PHK. Hykmeornasr — MoHOMEpHI
HyKJIenHOBBIX KUCTOT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u dynkuuun PHK.
Bunasl PHK. AT®: ctpoenune u hyHKIMH.

[{uronorus — Hayka o kietke. Kiietounas teopust — npuMep B3auMMOAECHCTBHS
uzel u (akToB B HAYYHOM MO3HAHUU. MeToIbl H3yUeHUS KIETKH.

Knerka xak 1menoctHas >kuBas cuctema. OOmMe NpuU3HAKU KIETOK:
3aMKHyTasi HapyxHas meMOpana, monekynbl JJHK kak reneruyeckuii ammapar,
cuUcTeMa CMHTEe3a OenKa.

Tumsl KIETOK: »JyKapuoTHuYecKas U Mpokapuotuyeckas. (OcoOeHHOCTH
CTpOEHHS MpoKapuoTHueckor kieTku. Kierounas crtenka Oakrepuil. CtpoeHue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, JKMBOTHOM U
IpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KIJIETOYHAsl CTEHKA, INIMKOKAIUKC, MX
¢ynkuu. [Inazmatnueckas memOpana, e€ cBoiictBa u ¢pynkiuu. L{uromnasma u eé
opranounbl. OmHoMeMOpaHHbIe opraHouabl kKieTku: OIIC, ammapartr I'onbmxw,
au30coMbl. [loyaBTOHOMHBIE OpPraHOWbl KIIETKW: MHUTOXOHIPHUH, ILJIACTHJIBI.
[IpoucxoxxjieHne MUTOXOHJpUN W TIacTua. Bunbl mmactun. HememOpanHbie
OpraHOUAbl KIETKU: PHOOCOMBI, KJIETOUHBIM ILIEHTP, LEHTPHOIH, PECHUUKH,
KIyTUKU. QyHKIIMN OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue sjpa: sigepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHIOPT BELIECTB B KJIETKE.

JdemoHncTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnennen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOAEN.

Tabmunpl u cxembl: «llepuoanueckas TaOnHIIAa XUMUYECKHUX 3JIEMEHTOBY,
«CTpoeHne MOJEKYIbl BOAbY, «bruocunres 6enka», « CTpoeHHEe MOJIEKYJIbI OelKay,
«Ctpoenue ¢pepmenta», «Hykneunosbie kucnotsl. [JHK», «Ctpoenue Monexysbl



AT®y», «CtpoeHne 3yKapuOTUUECKON KIETKN», «CTpOCHUE KUBOTHOM KIIETKWY,
«CTpoeHue pacTUTEIbHOM KIETKN», «CTpOeHHE MNPOKAPUOTUYECKON KIETKHY,
«CTpoeHue spa KIETKn», « Y IeBOAb», «JIMnuas».

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHHME MJisi MPOBEACHUSA
HAOMIOIeHUI, W3MEpEeHUuil, HSKCIEPUMEHTOB, MHKpPOIpEnapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

JlaGopaTopHble U MpakTHYECKHE PadOThI:

Jlabopatopnas pabora Ne 1. «M3yueHune KaTaIMTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMUIa3bl WK KaTallas3bl)y.

JlaGopatopHas pabotra Ne 2. «M3yueHHe CTpOEHHUS KIETOK pacTeHUil,
KUBOTHBIX M OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OTIMCaHHUEY.

Tema 4. ’KusHeaesiTeJJbHOCTb KJIETKH.

OOMeH BemecTB, Wk MeTa00u3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
JUCCUMUJISIUS (PHEPreTUUecKruii OOMeH) — JIB€ CTOPOHBI €AMHOr0 Ipoliecca
Merabonm3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTaboJM3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbIii. Pombs dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILLECHUH SHEPTUHU B KIIETKE.

®orocunTe3. CBeroBas W TeMHOBasg (Qa3bl (oTocuHTe3a. Peakuuu
dborocunTe3a. DPhekTUBHOCTL (hoTOCHHTE3a. 3HAUECHHUE (POTOCUHTE3A JJIs JKU3HU
Ha 3emsie. Bausiaue ycnoBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0
MPOJYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3UpyoIre O0akTepu. 3HaUYeHHEe XEMOCHUHTE3a IS
YKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciiemieHue BeElIeCTB, BBIIEJICHUE U
aKKyMyJMpPOBaHHE OJHEPrud B KIETKE. OTambl SHEPreTHUYecKoro oOMeHa.
['mukomus. bpoxkenne m ero Buabl. KucimoponHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxucCIUTENBHOE dhochopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuun wmatpuyHoro cuHte3a. ['enernueckas wuHdpopmanus u JIHK.
Peanuzanus renetnueckod uHdopmanmMu B KIETKE. ['@HETHUECKHM KOA U €ro
cBoiictBa. Tpauckpunius — matpuunslii cuate3 PHK. Tpancasius — 6uocunTes
Oenka. Ortanbl TpaHcisiuud. KoaupoBaHue aMuHOKHUCIOT. Ponb pubocom B
ouocuHTe3e Oernka.

Heknerounsie ¢popmbl xu3Hu — BUpychl. Mctopus otkpeitus Bupycosn (/1. 1.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepunodarn. bome3nm pacTeHmii, >KMBOTHBIX ¥ YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunmra yenoreka (BHUY) — BozOyautens CIIM/Ia.



OOpatHast ~ TpaHCKpuWIlLMsS, peBepraza W  uHTerpaza. lIpodunakruka
pacnpocTpaHeHus BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbel nuTanus, «Mertabomnuzmy, «MUTOXOHAPUSY,
«JHepretudyeckuii oomen», «Xiopomiacty, «®Potocunred», «Ctpoenune JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Komy,
«Bupycs», «bakrepuodarn», «CtpoeHune u xu3HeHHbINH 1uka Bupyca CII/a,
oaxrepuodaray, «Pemmukarus JTHK.

ObopynoBanue: monenu-anmuukanuu «Yasoenue JHK u Tpanckpunimsy»,
«buocunres 6enkay, «CTpoeHune KIeTku», Mojenb cTpykTypsl JTHK.

Tema 5. Pa3aMHoxeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTAHU3MOB.

KierouHplii 1K, WX >KU3HEHHBIM WK KieTku. MHTepdaza m MuTos.
[Tpoueccrl, mporekatonme B uHTepdaze. Pemnukanusa — peakuus MaTpUYHOTO
cunre3a JIHK. Crpoenue xpomocom. XpOMOCOMHBIM HaOOp — KapHUOTHII.
JIMTITON THBIN W TalVIOMJIHBIA  XPOMOCOMHBIE Ha0OPBI. Xpomatuisl.
[{uTonorudyeckue OCHOBbI PA3MHOKEHUS W  WHIWBUAYAJIBHOTO  Pa3BUTHUA
OpPraHU3MOB.

Henenune knetkn — muto3. Cragum murosza. IIpoueccsl, nmpoucxonsiye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJOTUYECKUI CMBICIT MUTO34.

[Iporpammupyemas rubesb KJIETKU — aromnTos.

®opmbl pa3MHOKEHHUSI OPraHU3MOB: Oecroyoe U mojoBoe. Buasl 6ecrnosioro
Pa3MHOXKEHUS: [JEJIEHWE HaJIBOE, II0YKOBAHME OJHO- M MHOTOKJIETOYHBIX,
Cropoo0Opa3oBaHue, BETETATUBHOE pa3MHOKEHHE. VMICKyCcCTBEHHOE KJIOHHPOBAHHE
OpPraHu3MOB, €r0 3HAUYCHHE JIJIS CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €70 OTIAUYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. Ilponeccel, nmpoucxoasmue Ha CTaauax Meno3a.
[loBenenne xpomocoM B Menosze. Kpoccunrosep. buonormyeckuin cmsici U
3HaYCHHUE MeNo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBbie kejne3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHME M Pa3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CrepMaro30oui, SHLEKIETKa) — CHEpPMAaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpPOEHUS SULEKIETOK U CHepMaro3ouaoB. OMiog0TBOpEHHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHAIBHOE  pPa3BUTHE
(oMOpuorenes). Jtanbl SMOPUOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe paszButue. TUIBI
MOCTAIMOPHOHABHOTO PAa3BUTHS: TpsIMOe, HempsiMoe (JTUYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIC
YpPOJICTBA.

Poct u pazButue pacrenuil. OHTOr€HE3 IBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAIUU PA3BUTHSL.

JdemoHncTpauuu:

Tabmuiel u cxembl: «DOpMBI pPa3sMHOXKEHHUSI OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pacTeHUul», «BereratuBHOe pa3MHOXKEHUE
pacteHui», «Jlenenne xieTkn Oaktepuit», «CTpOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombdy, «Kierounbiii nukm», «Pemmukamus JJTHK», «Mutos»,
«Menosy», «Ilpsmoe u Henpsamoe pazButuey, «l'amMmeroreHes y MIEKONUTAKOMNX U
4yenoBeka», «OCHOBHBIE CTA/IMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MUKpOINpenapaTsl «CrniepmMaTo30u bl
MJICKOIIUTAIOWIETOY, «SHIEeKIIeTKa MIIEKONUTAoIEro», «Kapuokunes B kieTrkax
KOpEIIKa JIyKa», MAarHuTHAasT MOJEJb-alIuIuKauus «/leieHne KIEeTKn», MOJENb
JHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 3. «HaGmiomeHwe MHUTO3a B KIETKaX KOHYHMKA
KOpPEIIIKa JIyKa HAa TOTOBBIX MUKPOIMpPENnapaTaxy.

Jlabopatopuas pabora Ne 4. «/3ydeHwe CTpOEHHS TOJIOBBIX KIIETOK Ha
rOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HaciieAcTBEHHOCTh 1 K3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTukd. Mcropus pa3Butus reHeTuku. Poias nuronorun
¥ AMOpPUOJIOTUM B CTAaHOBJICHWHM TE€HETUKH. BKIag pOCCHICKHX M 3apyO0eHBIX
V4€HBIX B pa3BUTHE TEHETUKU. METOoNbl TEeHETUKH (TUOPUI0JIOrMYECKH,
UTOTEHETUYECKUM, MOJEKYJSIpHO-TeHeTuUeCcKuii). (OCHOBHbIE TI'€HETUYECKUE
NOHATHS. [ 'eHeTHUecKass CHMBOJIMKA, UCTIOJIb3yEMasi B CXeMaX CKPEIIMBAaHUM.

3aKOHOMEpPHOCTH HacJieJ0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonHorubpunHOe CKpelrBaHWe. 3aKOH €AMHOO0Opa3usi THOPHUIIOB TEPBOTO
nokoneHud. IlpaBuno JOMuUHHpPOBaHMS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoTe3a ynctoTel rameT. [1ojIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpugHoe  cKpellMBaHWe. 3aKOH  HE3aBUCUMOTO  HaclleJOBaHUs
npu3HakoB.  l[UTOreHeTHYEeCKWE  OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHU.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIIMBAHUS
JUTSI OTIpEICIIeHHsI TEHOTHUIA OCOOH.

CuemnienHoe HacnefoBaHue nmnpuszHakoB. PaGora T. Moprana 1o
CLETUIEHHOMY HACJEJOBAaHUIO I'eHOB. HapylieHne cuernyieHus reHoB B pe3yiabTare
KPOCCHUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTU. | eHeTHUEeCKrEe KapThl.



['enernka mosia. XpoOMOCOMHOE OIpENeNIeHUE Moja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMeTHele opraHusMbl. Hacnenosanue
IIPU3HAKOB, CLIEIUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTY: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYHMBOCTH.  XapaKTEPUCTUKA
MOM(UKALIMOHHOW U3MEHYMBOCTH. BaprallMoHHBIN psia M BapuallMOHHAs! KpUBasl.
Hopma peaxkumnn npusHaka. KoandecTBEHHbIE M KauyeCTBEHHbBIC NPU3HAKH U HX
HOpMa peakimu. CBOMCTBA MOIU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBennasi, wiM TeHOTHIHYECKas, W3MEHYUBOCTh. KomMOMHATHBHAS
U3MEHYMBOCTh. Meiio3 W TOJIOBOWM TMpolecc — OCHOBa KOMOMHATHBHOMU
M3MEHYUBOCTU. MyTallnoHHasi U3MEHYMBOCTh. Knaccudukanus MyTaluuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U npuunHbl MyTauuid. MytareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIOB B HacieAcTBeHHOM n3menunBocty H. . BaBunosa.

BresnepHas HacIeICTBEHHOCTh U N3MEHYNBOCTb.

I'enernka yenoseka. Kapuorun denoBeka. OCHOBHBIE METOIbl T'€HETHKHU
YyeJIOBEKA: reHeaJornuecKuil, OJIM3HEIOBRIN, IINTOICHETUYSCKHI, OMOXUMHYECKUI,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpeMeHHOE OIIPEJIEIICHHE TeHOTHIIA:
IIOJJTHOTEHOMHO€ CEKBEHUPOBAHNE, N'€HOTUIIMPOBAHUE, B TOM YKCIIE C IOMOIIBIO
[MI1P-ananu3a. HacnencTtBenuble 3a0ojieBaHMS 4YEIOBEKAa: TI'CHHBIE OOJIC3HH,
00JI€3HM C HACJIEICTBEHHOW MPEpacIoyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comatnyeckue u reHeparuBHble MyTauuu. CrTBOnoOBbIE KIETKU. [IpMHIMAIIBL
3I0pOBOTO 00pa3a >KM3HH, TUArHOCTUKU, MPO(PUIAKTUKY U JICUCHHS T€HETUIECKUX
0one3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTHPOBaHHE. 3HAYCHHE MEAMIIMHCKOU
TeHETUKH B MPEAOTBPAILCHNH U JICYCHUN TeHETUYECKUX 3a00I€BaHHI YEI0BEKA.

JdemoHcTpanuu:

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

Tabmumet u cxeMbl:  «MOHOTHMOpPHIHOE  CKpEIIMBAaHUE M €T0
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pACIICIUICHUS M €r0 LUTOrE€HEeTUYeCcKas
OCHOBa»,  «3aKOH  4YHUCTOTBl  ramer», «JluruOpupHoe  CKpellMBaHUEY,
«luTosornueckue  OCHOBbI ~ JTUIMOPUIHOTO  CKpeluMBaHus»,  «Meio3y,
«B3auMoznencTeue ajuIeNbHBIX T'E€HOB», «l'€HeTH4eCKHe KapTbl pPAaCTEHUU,
KUBOTHBIX M YeEJOBEKa», «l'€eHeTHka moJyia», «3aKOHOMEPHOCTH HACJEJI0BAHMS,
CLUEIUIEHHOTO ¢ 1oJIoM», «KapuoTumsl 4YelOBEeKa U KUBOTHBIX», «Buisl
U3MEHUYUBOCTHY», «MoaudukalrnoHHas W3MEHUYMBOCTb», «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTDY.

ObopynoBaHue: MoOJEIH-aMUIMKAMN  «MOHOTHOPUIHOE CKpPEIIUBAHUE,
«Hemonnoe npomunupoBanue», «Jurnbpugnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOIlI W MHKporpenapaT «J/lpozodpuna» (Hopma, MyTauuu
(bopMBbI KPBLUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOIN.

JlaGopaTopHble U MpaKkTUYECKHE PadOThI:

Jlabopatopuas pabora Ne 5. «V3ydenwe pe3ynbTaTOB MOHOTHOPUIAHOTO W
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenue MoaupUKaIMOHHOW W3MEHUYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO psiia U BApUALIMOHHON KPUBOM.

JlaGopatopHas padora Ne 7. «Ananu3 MmyTanuil y Ipo30(uibl Ha TOTOBBIX
MUKpoOIpenapaTax.

[Ipaktueckass pabdota Ne 2. «CocTaBieHHE U aHadu3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexnusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOULECC. 3apOKICHHUE CEJCKIUH U JIOMECTUKAIIMS.
Yuenne H. UW. BaBwimoBa 0 1eHTpax TNPOUCXOXKIAEHUS U MHOT0o0Opasus
KYJbTYPHBIX pacTeHuM. LIEHTphl MPOUCXOKAECHUS NOMAIIHUX KUBOTHBIX. CoOpT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeeKIUU. MaccoBbIii U UHAUBUIAYAIbHBINA OTOOPHI B
CeJeKUMU pacTeHUul M KUBOTHbIX. OIlEHKa 3KcTepbepa. bBIM3KOpPOACTBEHHOE
ckpenuBanue — WHOpuauHT. Ywcras nuausg. CKpemmMBaHUE YHCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUAMHT.
Otnanéunas rtubpuam3anuss U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJYYECHUE TOJMUIUIOUJOB. JOCTMIKEHUSI CENeKIUU pPACTEHUH, >KUBOTHBIX W
MUKPOOPTaHU3MOB.

buoTtexHosorusi kak orpacib TpoU3BOJCTBA. ['€eHHass MHXKEHEpHs. IJTarbl
co3nanusi pexomOuHanTHoM JIHK wu TpaHcrennsix opranusmoB. Kiertounas
uHxeHepus. Kiietounbie KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTECHU.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue U dtudyeckue  npoodimembl. MO  —  reHetuuecku
MOU(ULPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauumu:

[Toptpetsl: H. 1. BaBuwios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HMBaHOB.

Tabmuubr u cxembl: Kapta «lleHTpBI MPOUCXOXKIACHUS W MHOTO00pa3ms
KYJbTYPHBIX pacTeHuit», «Ilopoapl ToMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudpuauzanusy», «Padotel akagemuka M. @. BanoBay,
«Ilomumnounus», «OO0beKThI OuoTexHomorum», «Kierounsie KyabTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u NEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISKH TUIOJIOB i KOPHETIIIONOB JUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHul, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUSI.



JlaGopaTopHble U MpaKkTHYIECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOABI M JOCTHXKCHMSI CEJIEKLIMM PAaCTEHUH |
KUBOTHBIX (Ha CEJIEKLMOHHYIO CTaHLUIO, IUIEMEHHYO depmy,
COPTOMCIIBITATENIbHBI ~ y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1a0OpaTOpHIO
arpOyYHHBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KIIACC

Tema 1. DBoJIONMOHHAA OMOJIOTHA.

[TpennochblIKM BO3HMKHOBEHMSI HSBOJIIOLIMOHHOM TEOPUHU. OBOJIIOLUOHHAA
Teopusi U €€ MecTo B OuMonoruu. BrnusiHue 3BOJIIOMUMOHHON TEOpPUU HAa pPa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CunerenbctBa 3Boitoluu. IlaneoHTosornyeckue: IMoCiIE0BATENbHOCTD
NOSIBJICHUS BHUJOB B THAJCOHTOJIOIMYECKON JIETONMMCH, MEPEXOAHBIE (POPMBI.
buoreorpaguyeckue: cxoacTso U paznuuue ¢payH U (Gpaop MaTEPUKOB U OCTPOBOB.

OMOpuonornueckue: CXOACTBa W pa3iuuus 3MOPHOHOB pa3HBIX BHUOB
NM03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, aHAJOTHYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpTaHU3MOB.

OpomounoHHas teopuss Y. JlapBuHa. Ilpeanochliku BO3HUKHOBEHMS
JapBUHM3MA. J[BIDKYyIIME CHUJIBI 3BOJIONUU BHUIOB Mo JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE INPU OTPAHMUYEHHOCTU PECYPCOB, HEONPEIENEHHAs U3MEHUYHUBOCTD,
O0opb0a 3a CyIleCTBOBAHUE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus 3Bosroruu (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomtorus. [Tonmynsanus Kak eIMHUIA BUAA U SBOJIIOLINU.

JBuxymne cuibl ((pakTopbl) SBONIOLMM BUJIOB B IpHUpoJie. MyTallMOHHBIH
OpOLECC M KOMOMHATHBHAas W3MEHUYMBOCTb. llomynsnnoHHBIE BOJIHBI U Apel(
reHoB. M3onauus u murpanusi.

EctectBennblii oTO0p — HampaBisitomuii  (Gaktop 3BomonuH. DopMBI
€CTECTBEHHOTO 0TOOpA.

ITprcnoco0aeHHOCT OpraHU3MOB Kak pe3ysbTaT 3Bomonuu. IIpumepsr
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl U HAMOAJANTALNH.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHoBHBIE  (HOPMBI
BUJI000pa3oBaHus: reorpaduueckoe, SK0JI0rHuecKoe.

MaxkposBomtorusi.  Dopmbl  3Bomonuu:  QUIETHYECKAs, JUBEpPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMOCTh 3BOJIOLUY.

ITpoucxoxneHrne OT HecleUMaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAs pagUalys.

JdemMoHcTpauuu:



[Toptpetsr: K. Jlunueit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, @. Mroiep, A. H. CeBeprios.

Tabnuibl u cxembl: «Pa3zBuTre oprannueckoro Mupa Ha 3emiey, «3apoAbIln
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOpbObI 32
cylecTBoBaHue», «EcTtecTBeHHBI 0TOOp», «MHOrooOpasme COpTOB PACTEHUII,
«MHoroo6pazue  mopos  KUBOTHbIX»,  «llomynmsuum»,  «MyTauuoHHas
U3MEHYMBOCTBY, «Apomopdo3b», «Unuoamantamuun», «OO0mas aereHepaius»,
«/IBmKkymue cunsl dBomonum», «Kapra-cxema wapmpyra nyrtemectsus Y.
Hapsuna», «boppba 3a cymectBoBaHue», «lIpucmOCOOIEHHOCT, OPTaHU3MOBY,
«['eorpaduueckoe BumpooOpazoBaHue», « IKOJIOTUUECKOE BUI00OPA30BAHHE).

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKpPACKH,
Ha0Op IUIOAOB U ceMsiH, KoJuiekiusi «[IpuMepsl 3alIUTHBIX NPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HANpaBICHHs 3BOJIOLMU», 00bEMHAs MOJENb
«CTpO€HrE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wmupa, KojuleKuus «DPopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX W pacTeHui», wonenp anmmkanus «llepekpécr
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYIIKK», MUKporpenapat «/[pozoduna» (Hopma, Mytauuu (HOpMBI KPBUIbEB U
OKpacKH TeJja).

JlaGopaTopHble U MpaKkTHYIECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(HOIOTrHYECKOMY
KPUTEPHUIO».

JlabopaTtopuas paborta Ne 2. «Onucanvne mpuUCTOCOOIEHHOCTH OpPTaHU3Ma U
€€ OTHOCUTEIBLHOTO XapakTepay.

Tema 2. Bo3HUKHOBEeHMEe U Pa3BUTHE *KU3HU HA 3emuie.

JloHayuHble TpPEACTABICHUS O 3apOXKACHUM >KU3HU. HaydHble TUNOTE3bl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHes M NaHCHepMus. XHUMHUYECKas
3BOJOLIMA. AOWMOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW IBOMIOLNK. HavanpHbIe 3Tanbl
ouosiornyeckor spomoruu. ['unoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHUE MPOTOKJIETKHU. lIepBble KIETKM M HMX 3BOJIIOLUA.
®opMUpPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emie mo 3paMm u nepuoaam. Kartapxeil. Apxeickas u
npoTepo3oiickas dphl. Ilanmeosoiickas 3pa u €€ nepuoabl: KEeMOPHUICKHM,
OPIAOBUKCKHUH, CUITYPUHUCKHUM, NEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUN.

Meso301icKas 3pa ¥ €€ Nepruoabl: TPUACOBBIN, FOPCKUAN, MEJIOBOU.

KaliHo3oMickas »3pa u €€ mnepuoAbl: NaJICOT€HOBBIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIMMaTa U Te€O0JOTHYECKUX MpoueccoB. OCHOBHBIE ATallbl
HBOJIIOIMU PACTUTENBHOTO M >KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH u
XKUBOTHBIX. [l0osiBIIEHNE, paclBET U BBIMUPAHHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpaxeHue »3Boouud. (OCHOBHBIE
CUCTEMATUYECKHUE FPYIIIbI OPraHU3MOB.

DBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue npeacraBieHuil o
MPOUCXOKICHUHM 4YelnoBeka. Meroabl u3ydyeHus aHTponoreHesa. CxonacrtBa u
pasnuyus 4eJ0BEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHNE YEIIOBEKa.

HBuwxkymme  cuwibl  (pakTtophl) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTb M  €CTeCTBEHHbIH 0TOOp. OOuIecTBeHHbI 00pa3  JKU3HH,
W3TOTOBJICHUE OPYIHUM TPYAa, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTAIMM W BETBU 3BOJIFOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymensli, YenoBek mnpsaMoxomdammi, YenoBek HeaHAaepTanbCKui, Yenoek
pa3ymHbli. Haxonku HCKOMaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHSA, 00JacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUS.

UYenoseueckne packl. OCHOBHBIE  OOJBIIME  pachl:  €BpPOMNEOU]IHASA
(eBpasmiickasi),  HErpo-aBCTpaJioWjHas  (PKBAaTOpHajbHAs),  MOHTOJOHMJHAsS
(a3maTcko-aMepukaHckas).  UepTsl  NPUCIOCOOJEHHOCTH  MpPEICTaBHTENIEH
YEJIOBEUYECKUX pac K YCJIOBHUSM CYIIECTBOBaHMUS. EIMHCTBO 4YeIOBEYECKHX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

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

Tabmuupel n cxembl: «Bo3nukHoBeHune CoOJHEYHOM CHCTEMBI», «Pa3BuTHE
OpraHnyeckoro wmupa», «PacturenbHas KieTka», «KHBOTHasg  KIETKay,
«IIpokapuornueckass kietka», «COBPEMEHHAs CHUCTEMA OPraHUYECKOTO MHUPay,
«CpaBHEHHE AaHATOMHYECKHX 4YepT CTPOCHUSA YEJOBEKa W YEeJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJIOTMYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «/lpeBHenmme moan», «JpesHue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HeI0BeUeCKrEe pachl».

O6opynoBanue:  mynsixu  «lIpoucxoxknenue  yenoBeka»  (OIOCTBI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLIA, KPOMAHBOHIIA), CIJICTIKU WIIU
U300paKeHUsl KaMEHHBIX OpYAH MEepBOOBITHOTO YeNOBeKa (KaMHHU-YOMIEPHI,
pyowmia, ckpebiia), TEOXpPOHOJOTMYecKas Taliuia, KouleKuus «DopMel
COXPaHHOCTH MCKOIA€MbIX KUBOTHBIX U PACTCHUIN».

JlabopaTopHble M mpakTHYecKHe PadoThI:

[Tpaktnueckas pabora Ne 1. «M3ydyeHne MCKOMaeMbIX OCTAaTKOB PACTCHHUM U
KUBOTHBIX B KOJUIEKLUSX).



DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMbl 4 OKpPY:KaIIAA cpeaa.

OKOJIOTHs KaK HayKa. 3aa4u U pa3esbl SKOJIOTMH. MeTo bl SKOIOTHYECKUX
UCCJIEIOBAHNUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAS, HA3€MHO-BO3IYIIHAS, MOYBEHHA,
BHYTPUOPTraHU3MEHHAS.

Okonoruueckue ¢akropel. Krnaccuduxamuss skonornyeckux (HaKTopoB:
abuoTHueckre, OMOTHYECKHE M aHTPOIOTeHHbIe. JIeiiCTBHE SKOJOTHYECKHX
(baKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (akTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEpUOAU3M.
[IpucnocoGnenuss OpraHU3MOB K  JEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckue puTmel.

buotnueckue (bakTopsI. Bunet  OMOTHMYECKMX — B3aUMOJICHCTBUIL:
KOHKYPEHIIUs, XUITHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepauus,
MyTyajJu3M, KOMMEHCAJIW3M (KBApTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCATIMU3M,
HeUTpanu3M. 3HaueHHEe OWOTHMYECKUX B3aUMOJEUCTBUM JJI CYIIECTBOBAaHUSA
OpPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTePUCTHUKK nomyisuuu. OCHOBHBIE IOKa3aTEIH
MOMYJISIUU: YUCIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, MPUPOCT,
Murpaunus. /[MmHaMuka 4uCI€HHOCTH MOMYJISIUANA U €€ PeryJisiusl.

JdemoHncTpauuu:

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynbe, O. 'ekkenp.

Tabmunpl u cxemsl: kapTa «[Ipuponnsie 30ub1 3eman», «Cpeapl oOUTaHUA
opranu3zMoB», «®Doronepuoguzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISIUU UHDY30pUU-Tyhenbkuy, «llumieBblie nenm».

JlabopaTopHble M mpakTHYecKHe PadoThI:

JlabopaTtophnas pabora Ne 3. «Mopdonorndeckne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOUTAHUS».

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpaxTrueckas pabora Ne 2. «Iloacuét MIOTHOCTU MOMYJISAIMI pa3HBIX BUAOB
pacTeHUu.

Tema 4. Coo01ecTBa M YKOJOrH4ecKNe CHCTEMBI.

CooO1iecTBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBaS,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruyeckne cuctembl (dkocucteMsl). [loHaTne 00 »3KocuUcTEME U
ouoreornieHoze. @DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3IKOCUCTEMBI: TPOIYLIEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BELIECTB U MOTOK YHEPTUU B IKOCUCTEME.
Tpoduueckue (muieBble) YPOBHU OHKOCUCTEMbI. [luileBble LEeNMU U CETH.
OCHOBHBIE TIOKA3aTeNM SKOCHUCTEMbI: Oumomacca, NPOAYKIHUA. DKOJIOTHYECKUE
OUPAMUIBL:  TPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOWCTBA 3KOCHCTEM:
YCTOMYHBOCTh, CAMOpPETYIALU, pa3BuTue. CyKieccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U peK. DKOCUCTEMA XBOHHOTO
VI IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonornueckoe u X03sICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpasue kak ¢akrop yctoHunmBocTH HKOocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3eMIie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['paHuiibl, coctaB u CTpyKTypa
onocheprr. XKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Omocdephl Kak
r7100aNbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W oOOpaTHas CBS3b B
ouocdepe.

KpyroBopoThl BelecTB 1 OMOT€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yrieposa,
a30Ta). 30HAJIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuecTBo B Onocdepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUS B Onocdepe.
['moGanbHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocyiecTBoBaHHE IPUPOIbI u YeJIOBEUECTRA. Coxpanenue
Oropa3zHoo0pasusi Kak OCHOBa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBLHOTO
yOpPaBJICHHUS TMPUPOJHBIMU pECypcaMd U WX HCHOdb30BaHue. JloCTKeHUs
OMOJOTHY U OXpaHa TMPUPOJIBI.

JdemoHncTpanuu:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «[lumesbie nenun», «buoleHoO3: cocTaB U CTPYKTypay,
«IIpuponnbpie coolmiecTBay, «llemn mmTanmsy, «IDKoIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jjeca», «buomeHo3d BogoéMa», «ArpoueHos», «lIpumepHsie
aHTPONOTEHHbIE  BO3ACHCTBUSL HAa  TOpUPOAY», «Baxuelmme HCTOYHUKHU
3arpsi3HEHUs] BO3/yXa W TPYHTOBBIX BOJ», «IlouBa — BaxkHeHIas COCTaBISAOIIAS
ouocdeps», «PakTopbl aerpaganuu nouBy, «llapHukoBsiii 3Qdext», «DakTopbl
panroaKkTUBHOTO 3arpsisHeHuss Ouocdeps», «OOmas crpykrypa oOuocheps»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriiepoaa B Ouocdepe», «KpyroBopor azora B IpUpOAE».

O6opynoBanue: Mopaelb-ammIuKanus «TUnudHbIe OMOLIEHO3BI», TepOapuit
«PactutenbHbIe co0bOmecTBay, Koekunu «buoreHosy, «Bpeaurenu BaxHEHIIIX
CEIbCKOXO3SUCTBEHHBIX ~ KYJIbTYyp», TepOdapuu W KOJUIGKIIMM pPACTCHHA U
YKUBOTHBIX, MPUHAAJICKANIME K Pa3HbIM 3KOJOTMYECKHM TpylnaMm OJHOro BHUJA,



Kpacnass kuura Poccuiickoit deneparuu, H300paKeHHS OXpPaHSIEMBIX BHJIOB
pacTEeHHI U )KUBOTHBIX.



INDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  [TPOITPAMMLBI 110
bMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHI

Cornacio ®I'OC COO, ycraHaBIMBalOTCSA TpeOOBaHHUS K pe3yjbTaTam
OCBOCHHMS  OOyYaroUMMHUCA MPOrpaMM  CpeIHEro oOmEero oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B crpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHHUsI mpeamera «buomnorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME 00YyYalolUMUCS POCCUMCKON
IPpaKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOONPENCIICHUI0, HaJu4Yhe MOTHUBAIIMM K OOY4YEHUI0O  OHOJIOTHH,
IIEeJICHATIPABIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHWW JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh U CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CHUCTEME
OMONOTHYECKOTO  O0pa30BaHWs, HAIAYHE HSKOJOTHMYECKOrO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNIbTaThl OCBOCHUS NpeaMeTa «bHOJOTHs JOCTUTaroTCs B
€IMHCTBE Y4YEOHOW M BOCIUTATEIBLHOM JEATEIBHOCTH B COOTBETCTBHHM C
TPaJULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TyXOBHO-
HPABCTBCHHBIMU IIEHHOCTSIMU, MPUHATHIMA B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJCHUSI U CIIOCOOCTBYIOT TIPOIECCAM CaMOMO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsA, PAa3BUTHUS BHYTPEHHEW TMO3ULUMU JIMYHOCTH, NATPUOTU3MA,
YB@XKEHHS K 3aKOHY W IMPABONOPAIKY, YEIOBEKY TPyJa U CTaplIieMy MOKOJEHUIO,
B3aMMHOTO YBQ)XKCHUSI, OEPEKHOTO OTHOUIEHUS K KYJIbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAMOHAIBHOTO Hapoaa Poccuiickon depepannu, nNpupojsie u
OKpYXarolen cpeae.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS yueOHoro mpeamera «buonorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOIr0 OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pEealM3aliy OCHOBHBIX HANpPaBJICHUN
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCS KaK aKTHBHOTO U

OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;



OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOSA3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBONOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M TMO3HABATENbHBIX 3aJ1a4, BBIMOJIHEHUU
OMOJIOTHUYECKUX SKCTIEPUMEHTOB;

CHIOCOOHOCTh  OINPEAEIATh COOCTBEHHYIO IO3ULHMI0 [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOCHCTBUS JIOJEH ¢ pa3HbIMU yOEKACHUAMH, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLIMAJIBHBIM ITOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJIHEHUS
y4eOHBIX, TIO3HABATEJIbHBIX U MCCIEAOBATENbCKUX 33/a4, YBAKUTEIBHOTO
OTHOILUEHUST K MHEHHIO OIMOHEHTOB NPH OOCYXIEHUU CIHOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJEP>KaHUS;

TOTOBHOCTh K T'YMaHUTapHOMN U BOJOHTEPCKON JEATENIbHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh poccuiickon IpaKAaHCKOU UJEHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHHUS K CBOEMY HApOJ]y, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponnuou, ropmoctu 3a cBOM KpaW, CBOWO PoauHy, CBOM A3BIK M KYJBTYpY,
IPOLLIOE U HACTOAILEE MHOIOHALMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MIPUPOJHOMY HACIEIUIO U MaMSITHUKaM MPUPOJIBI,
JNOCTHXKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBIIEHUE U
pa3BuTHE OWOJOTHH, MOHUMAaHWS 3HAYEHUS OHOJOTUM B TO3HAHMM 3aKOHOB
IPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO OOLIECTBA;

uaelHas yOeXIEHHOCTb, TOTOBHOCTh K CIIy’)KEHHIO M 3ammre OteuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE AYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUHYECKOTO MIOBEICHUS;

CIIOCOOHOCTh OILICHMBAaTh CHUTYalMl0 U NPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHUE JINYHOTO BKJIJIa B IOCTPOEHUE YCTOWYMBOIO Oy IyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSAM, CO3/IaHHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHA LIEHHOCTEM CEMEMHOM KHU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIKOYAs 3CTETHKY ObITa, HAy4HOIO W
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPY/a, OOIECTBEHHBIX OTHOILIEHUH;



NOHMMAaHHE AYMOLIMOHAILHOTO BO3/1EUCTBUS AKUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXKEHHIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHHUE
IPOSIBIIATh Ka4eCTBA TBOPUECKOM JINYHOCTH;

S) ¢usuyeckoro BocnuTaHus, (POPMHUPOBAHMUA KYJILTYPbl 310POBbS H
IMOLMOHAIBHOIO 0JIArONOJIyYusi:

NOHMMaHHWE W pealu3alus 3740pOBOro M 0e30macHoro ooOpasza KU3HU
(3m0poBO€  NUTaHHWE, COOJIOJEHHE TUTMEHUYECKUX TPaBWJI U HOPM,
cOAMaHCUPOBAHHBIM PEXUM 3aHATUH U OTHBIXa, peryisipHas ¢uznyeckas
aKTUBHOCTb), OEpEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOT'O OTHOIIEHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHHWE LEHHOCTM TPaBUJ HMHAWBHUIYAJILHOTO M  KOJUIEKTMBHOIO
0€3011acHOT0 MOBEJACHUS B CUTYaLUIX, YTPOKAIOUIUX 3JOPOBBIO U )KU3HU JIFOIEH;

OCO3HaHHE TOCHEACTBUIM U HENMPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHus
aJIKOTOJIsl, HAPKOTHKOB, KYpeHHUs1);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH MAaCcTEPCTBA, TPYA0JIIO0HE;

TOTOBHOCTh K AKTHBHOHN JEATEIbHOCTU TEXHOJOTHYECKOM M COLMAIIBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATDH, TJIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TaKyIO €S TEIbHOCTD;

UHTEpPEC K pasinyHbIM cpepaM MpodhecCHOHAIBHON AesATEIbHOCTH, YMEHUE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymed mpodeccun U peaIu30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHWUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0J10TMYECKOr0 BOCTIMTAHHUS:

HKOJIOTMYECKU LEJNIECO00PAa3HOE OTHOLIEHHE K MPHUPOAE KAaK HCTOYHHKY
KHU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

NOBBIIICHHE YPOBHS OSKOJOTHYECKOW KyJIbTYpbl: TNPHOOPETEHHE OIbITa
IUIAHUPOBAHMSI IOCTYIKOB M OLEHKM MX BO3MOXHBIX IOCIEACTBUMA Jid
OKpY>KaroIlen cpepl;

OCO3HaHHE TJI00albHOIO XapakTepa SKOJIOIMUECKHUX MpoOJIeM U ImyTed X
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPHOOpETaeMble MpU H3YYECHUH OHOIOTHH
3HaHWA M YMEHHUS NpU pEIIeHUH MpoOJIeM, CBS3aHHBIX C PaLUOHAIBHBIM
IPUPOJIONOIb30BaHUEM  (COOJNIIOJIEHUE  TpaBWJ  IOBEAECHUS B  INPHUPOJE,
HAIPaBIICHHBIX HAa COXpAaHEHHE pPAaBHOBECHS B 3KOCHUCTEMaX, OXPaHy BHUJOB,
IKOCUCTEM, Orochepsr);



AKTUBHOE HENpUATHE JEHCTBUM, NPUHOCAIIMX BpeA  OKpYyXKarolleu
IPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATH HEOIArONpPUSATHBIE SKOJIOIMUECKHE
HOCJIEACTBUSI IPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBPAILATh UX;

HaJM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBILUICHHS, SKOJIOTMYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEIbHOM, KOMMYHMKAaTUBHOW U COLIMAJIBHOM
IPAKTUKE, TOTOBHOCTU K Y4aCTHIO B MPAKTUYECKON AESITEIbHOCTU 3KOJOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHOM MPaKTUK{, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YWTATEIbCKOM KYyJBTYpbl KakK CpEACTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U IO3HAHUS MHPA;

NOHMMaHuE crneun(puky OHONOIMM KaK HayKH, OCO3HaHUs €€ pojiu B
(OpMUPOBAHNUN PALMOHAIBHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpEICTaBICHUS 00 OKPYXKAIOUIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B TO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PELICHUH MpodiieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW LMBWIM3ALMU:
o0OecrieyeHnss HOBOTO YPOBHS Pa3BUTHS MEIULMHBI, CO3JAAHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX  pelIaThb PECypCHble  MPOOJEeMBbl  pa3BUTHUSA
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJA U3 II00ANBbHBIX SKOJIOTHYECKUX MPOOIeM U
o0OecrieyeHns  Mmepexoja K  yCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHJIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHUH OMOJOTMUECKMX 3HAHUW B LENAX
NOBBIIICHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKUMOHAJIBHOM IPaMOTHOCTH O0O0ydaromuxcs, popMupyemon
IpU U3Y4EHUH OMOJIOTUHY;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHMS JJIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOAIINX B HEM M3MEHEHHIH,
YMEHHME JejlaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HA OCHOBE HAay4dHbIX (AKTOB H
UMEIOLINXCS JaHHBIX C LENbI0 MOJIYYEHHs! IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCIIOJBb30BaTh OMOJOTMYECKUE 3HAHUS IS
peleHust npo6yieM B peabHbIX )KU3HEHHBIX CUTYaIIUAX;

OCO3HaHUE LIEHHOCTH HAyYHOH JESITEIbHOCTH, TOTOBHOCTH OCYLIECTBISThH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO IEATEIbHOCTh UHANBUIYAJIbHO U B IPYIIIIE;



I'OTOBHOCTD 141 CITOCOOHOCTh K HETIPCPLIBHOMY 06pa303aH1/1}0 )41
CaMOO6p3.30BaHI/IIO, K aKTHUBHOMY IIOJIYUYCHHIO HOBLIX 3HAHUH IO OMOJIOTHM B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCTHMI/I.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOSHHUST y4eOHOro mpenmera «buomorwsy»
BKJIIOYAIOT: 3HAYMMble i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHbIE MOHATUS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa M CHEUUPUKY METOIOB TMO3HAHUSA,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MpOoliecc,
cUCTeMa, HAy4YHbIH (haKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleloBaHue,  HaOMoJeHHe,  M3MEpPEHUe, OSKCHEPUMEHT U JIPYrux),
yHUBEpCalbHble Yy4yeOHbIE JAEeUCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), o0ecrneuynBaronme dbopmupoBanue (GyHKIIMOHATBHOU
IPaMOTHOCTH UM  COLIMAJIBHOM KOMIIETEHIMH OOydYaroluXcsi, CIOCOOHOCTD
o0yyaroImuxcst HCIIOJIb30BATh OCBOCHHBIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
MO03HABATEJILHON U COLIUAILHOMN MPAKTHKE.

MeranpeamMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAKATh:

OBaanenue YHHBepCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
JNeHCTBUSIMM:

1) 0a3oBble JIOrHYeCKHUE TEHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKAIIUU, O00OIICHUS ), PACKPBIBATh CMBICI
OMOJOTUYECKUX TOHATHHA (BBIICIATh WX XapaKTEpPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMH TIOHSATHSMH );

OTIpENIETIATh IeJIM JIEeATeIbHOCTH, 3a/JaBas IMapaMeTphl M KPUTEPUU WX
JOCTHKEHUSI, COOTHOCUTD PE3YNIBTATHI ACSTEIBHOCTU C OCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUSA JUIsl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKWBOW MPUPOBI;

CTPOUTH JIOTHYECKUE PACCYKIeHUs (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISTH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHbIE cpenctBa Ui IPEACTABICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3sHOrO  poAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3pabatrbiBaTh IUIAH pPEUIEHMs] NMPOOJEMbl C y4ETOM aHAIM3a MMEIOIIUXCS
MaTepHalbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH NIOCIICIACTBUM ACATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOJCHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a3oBble HcCaeA0BATEIbCKHE NeiiCTBHSI:

BJIa/I€Th HaBbIKAMU Y4€OHO-UCCIIE0BATENBCKON U MPOEKTHON JI€ATENBHOCTH,
HaBbIKAMHU  paspellieHuss NpoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY MOUCKY METOJIOB PELICHUS MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
pa3IuYHBIX METOJIOB NO3HAHNUS;

UCIIOJIB30BaTh pA3JIMYHBIE BUJIBl JACATENBHOCTH IO IOJYYEHHIO HOBOTO
3HaHWSA, €ro HHTEpHpeTanuy, NpeoOpa3oBaHUID U NPUMEHEHHIO B YUYEOHBIX
CUTYalUsIX, B TOM YUCJIE IIPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BJIaIeTh HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMU;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0OOpa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLIHSIX;

BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aJady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHHs, HAaXOAUThb apryMEHThl JJI1 J0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUI, 3a1aBaTh NapaMeTPbl U KPUTEPHUH PELICHUS;

aHAIM3UPOBaTh IIOJIyYCHHBICE B XOJE PCEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IIPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpPEHOCca CPEJACTB U CHOCOOOB
NENCTBUS B IPOPECCUOHANBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U IMPAKTUYECKYIO 00JIACTH
KU3ZHEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUI'aTh HOBBIC WJEH, NPEJIararb OPUTMHAIBHBIE MOIXOJbI U pPEIICHUS,
CTaBUTh MPOOJIEMBI U 3a7a4H, JOINYCKaIOIINE aJIbTEPHATUBHBIEC PEILICHUSI.

3) padoTa ¢ nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3TINYHBIX UCTOYHUKAX HHPOPMAILUHU (TEKCTE yueOHOTO
nocoOusi, HAy4YHO-IOMYJSAPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX U
CIPAaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3zax AaHHbIX, B VHTepHeTe), aHanuM3upoBaTh



UH(POPMALIMIO Pa3IMUHBIX BUIOB U (OPM MPEICTABICHHS, KPUTUIECKU OLICHUBATD
e€ J0CTOBEPHOCTh M HEMPOTUBOPEUNBOCTH;

dopMyIHMpoBaTh 3aPOCHl U NPUMEHITHh PA3IUYHbIE METOABI MPH MOHUCKE U
otOope Ouonornyeckoil nHdopManuu, HEOOXOAUMOM U1l BBIMOJHEHUS Y4eOHBIX
3a7a4;

nproOpeTaTs ONBIT HKCIOJB30BaHUSA HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUil, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHMS PA3IMYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAaJbHYIO  (HOpPMY  MPEACTaBICHUS
ouonoruueckor nHpopMauu (cxembl, rpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
" Ipyroe);

UCTOJIb30BAaTh HAYYHBIM #A3BIK B KayecTBE CpeACTBa MpH paboTe ¢
Ouonornueckor uHGOpPMALMEN: NPUMEHATh XUMHYECKHE, (PU3NYECKUE U
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIBI, (HOpMyIbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCTONBb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HATJISIIHOCTH;

BJaJeTh  HABbIKAMHM  paclo3HaBaHWs W 3alIUThl  WHGOpMaIUH,
uHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBJlajeHHe YHHUBEPCAJbHBIMA KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) oOmenme:

OCYILECTBJIATH KOMMYHHKAIIMH BO BCEX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WJM JUCKYCCHM MO CYIIECTBY 00CYXIaeMoil TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBHINIOJHEHHS MpeiaraeMon
3aJja4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHHUKOB
JMaJiora Uik JUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIICHWS, IOHUMATh 3HAYCHHE
COLIMATIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHHS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIICHUS W B3aUMOJEHCTBHS, MOHUMATh
HaMepeHUsl APYTUX JIOACH, MPOSABIATh YBAKUTEILHOE OTHOIIEHNE K COOECETHUKY
U B KOPPEKTHO! (hopMe POpPMyIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHAS 1eAITeJIbHOCTD:

INOHUMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHIYaTbHON
paboThI IpH peIIeHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
NPUMEHEHHUS TPYNIOBHIX (POPM B3aUMOJICHCTBUS NIPU PEILIEHUU YU4eOHOH 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHHM C Y4ETOM O0OIIMX
MHTEPECOB U BOBMOXKHOCTEN KaXKJI0T0 YieHa KOJUIEKTUBA;



OpUHUMATh 1€JIM  COBMECTHOM  JIeATE€TbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JAOCTUKEHHUIO: COCTaBIIATh IUJIaH JEHCTBUH,
pacnpeienaTh pojaud € y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa M KaXIOTO YYaCTHHKA KOMAaHJbI B
001U pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLIEHUBATh MWJIEU C TMO3ULIHUU HOBU3HBI,
OpPUTHHAJILHOCTH, TPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISAITh [MO3UTUBHOE CTPATErMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3amnus:

UCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MNpoOJIEeM U UX
pEIIeHHS B )KM3HEHHBIX U YI€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKU B CBOMX JIEUCTBHSX M IMOCTYNKAaX MO OTHOILIEHUIO K >KMBOM MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MMO3HABATEIbHYIO ACSTENbHOCTb, BBISBIATH
poOJIeMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIC 3a7a4ll B 00pa30BaTEIbHON
NEeATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;

CaMOCTOSITEJIbHO ~ COCTaBJSATh IJIaH pEIlIeHUs MpoOJeMbl C  y4€TOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacimupsTh paMK1 yueOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHue;

OLICHUBATbh MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO U TMPOSABICHUIO IIUPOKOW 3PYIUIUU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOW 00pa3oBaTENbHBIA U
KyJbTYPHBII YPOBEHB.

2) CAMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJIaJE€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUSs
COBEPILAEMbIX JEUCTBUI M MBICIUTEIbHBIX IMPOILIECCOB, WX PE3YJIbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPUEMBI pedIeKCUU IS OLEHKU CHUTYyalllH, BhIOOpa
BEPHOIO PEIICHUS;

yMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS MO0 UX
CHUKEHUIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaiu3e pe3yJbTaToB
NEeSATEIbHOCTH;

3) npuHATHE Ce0H U APYTrUX:

MPUHUMATh Ce0s1, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMAaTh MOTHBBI W apryMEHTbl JPYrMX NpU aHajdu3e pe3yJbTaToB
NEeSATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMINOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIUU JPYTOTO YETOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmerHbie pe3ynpTaThl ocBoeHusi nporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOHAIOT cnienupuyeckue s yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUSI, YMEHHUS U CIIOCOOBI IEMCTBUI MO OCBOEHUIO, MHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYSHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3IMYHBIX yU4EOHBIX CHUTYallUsX, a TaKKe B peabHBIX
KU3HCHHBIX CUTYaIUsX, CBA3aHHBIX ¢ Owojorueil. B mporpamme mnpeameTHbIC
pe3yabTaThl MPEACTaBICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kacce NOJDKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJIAJAE POCCUNUCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIHHOM
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS dKU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBATH COJAEpX)aHUE OWOJIOTHYECKUX TEPMUHOB W TOHSATHM:
KU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (OOMEH BeIeCTB M TMpeBpallleHUe
HHEPrUM), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBAs OpPraHU3aIUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEAEHUE (PETPOAYKIHS ), HACAEACTBEHHOCTh, U3MEHUNBOCTD, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraTh OWOJIOTMYECKHE TEOpUU (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHas JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuioBa) u ydyeHust (0 1IEHTpax MHOT0oOpas3usi u
MPOUCXOKJIEHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpeaensTe rpaHUIIbI
WX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHUE BJIJIETh METOJIAMHU HAYYHOTO MO3HAHUSI B OMOJIOTHH: HAOIIOAEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCICIyEeMbIMH BEIMYMHAMU, OOBSICHEHHE IMOTYYSCHHBIX



pe3yibTaTOB, MCIOJb30BAHHBIX HAYYHBIX TMOHSATUH, TEOPUM U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIJEIATH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTU
IPOLIECCOB: OOMEHA BEIIECTB U IMPEBpPAIICHUS dHEPIHU B KIETKe, (poTocuHTE3a,
IJIACTUYECKOTO W JHEpreThueckoro oOMEHa, XEeMOCHMHTE3a, MHUTO3a, Meno3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO pPAa3BUTHUA  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB W SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELICHWHA B IOBCEAHEBHOU
KU3HU C 1IeJIblI0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3[0POBbsI M 370POBbA
OKPYKaIOIIUX JIFOJIEH, COOJIIOICHHUS] HOPM T'PaMOTHOTO TTOBEJCHUSI B OKPYXKaIoIen
IPUPOJIHON cpese, MOHMMAHUE HEOOXOIWMOCTH HCIOJb30BaHUS JOCTH)KCHUN
COBpeMEHHON  Ouosormn U OMOTEXHOJNOTWMH Ui PaAlUOHAIBLHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pellaTh JJIEMEHTApHbIE TEeHETUYECKHE 3a/Jlayd Ha MOHO- U
TUTHOpPUIHOE CKpELIMBAaHUE, CIEIUICHHOE HAaclel0BaHWe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJsl MpelCcKa3aHUsl HACJleJOBAHUS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHUE BBIMOJHATh JIa0OpaTOpHbIE M MpaKkTUYeCKHe padoThl, cOOJI0IATh
IpaBuiia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HHTEPIPETUPOBATh WH(OOPMAIUIO
OMOJIOTMUECKOTO  COJAEPIKAHMS, BKIIOYAIONIYI0 IICEBJOHAYYHbIC 3HAHUA U3
pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAINH, HAYIHO-TIOMYIISIPHBIC
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEJOBAaHUN B OHOJOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro npeamera «buonorus» 6 11
KJlacce JOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHUCTEME HAYYHOTO
3HAHUSI ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpPAa M HAYYHOI'O MHUPOBO33PEHHS, O BKIJIAJIe POCCUUCKHUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIHHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHHs )KU3HEHHBIX 3a/1aY;

YMEHHE PACKpPbIBATh COACpNKAHME OMOJIOrMUYECKUX TEPMHUHOB M TMOHSITHIA:
BUJI, TTOMYJISAIINS, TEHOMOH/, BOJIONMS, ABUKYIINE CHIbI ((haKTOPHI) IBOJIOINH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BHUJI000pPA30BaHUE, JKOJOTHYECKHE (AKTOPHI,



HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, pEIYLEHTbl, LEeNu MUTaAHUs,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos, onocdepa;

yMEHUE Hu3aratb OWOJOTHYECKHE Teopuu (PBONMIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKas TEOPHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapieBoro cxoxacrea K. M. bapa, depenoBanusi IJIaBHBIX HANpaBICHUWA WU
nyTteit spomoruu A. H. CeeprioBa, yuenus o ouochepe B. U. Bepnaackoro),
ONPENENATh TPAHULIBI X TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

yYMEHHE BJaJIeTh METOJaMH HAYYHOTO MO3HAHUA B OMOJIOTUU: HAOMIOICHNUE U
OMHCAaHUE KUBBIX CHUCTEM, MPOLIECCOB U SIBJICHHI, OpraHM3alysl U MPOBEICHHE
OMOJIOTMUECKOT0  ADKCIIEPUMEHTa,  BBIABIDKEHHWE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXYy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE MOJTYyYEHHBIX
pe3ynbTaTOB, MCIOJb30BAHHBIX HAYYHBIX TMOHSATUH, TEOPUM U 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHHUS OHOJIOTUYECKUX
00OBEKTOB: BHJIOB, MOMYJSIUN, MPOIYIEHTOB, KOHCYMEHTOB, PEIAYLIEHTOB,
OMOreolleHO30B M JKOCHUCTEM, OCOOEHHOCTH TMPOIIECCOB: HACJIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHUJI000pA30BaHMSI, MPUCIOCOOIEHHOCTU
OpPraHM3MOB, JEWUCTBUSA DSKOJOTHYECKMX (PAKTOPOB HA OpPraHU3MbI, IEepeHoca
BEIIECTB M TIOTOKAa DHEPIMH B HKOCHCTEMAax, AHTPONOTEHHBIX HM3MEHEHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYE€HHBbIE 3HAHUS i1 OOBACHEHUS OMOJIOTUYECKUX
IIPOLIECCOB M SIBJICHUM, IJI NPUHATHS NMPAKTUYECKUX PELICHUHA B IOBCEAHEBHOU
KHU3HU C IeNplo obecrieyeHus Oe30MacHOCTH CBOETO 3I0POBbS M 30POBbS
OKPYKaIOIIUX JIFOJIeH, COOJIIOICHHS] HOPM T'PaMOTHOTO TTOBEJCHUS B OKPYXKaloIen
OPUPOAHON cpefie, MOHUMaHWEe HEOOXOJAMMOCTH UCIOJIb30BAaHUS JOCTUXKEHUN
COBPEMEHHOM OMOJIOTHH ISl PALIMOHAIIBHOTO MPUPOIOTIONIb30BAHMUS,

YMEHHE pPEelaTh 3JEMEHTapHble OMOJIOTHYECKUE 3aJaud, COCTABIISATH CXEMBI
NepeHoca BeIIeCTB U SHEPTUH B 3KocucTeMax (LENy MUTaHus);

YMEHUE BBIMOJHATh JIa0OpaTOpHbIE M MpaKkTUYeCKHe padoThl, cOOJI0IATh
IpaBuiia Mpu padoTe ¢ y4eOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTHUECKOTO  COJAEP)KAHMS, BKIIOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeCTBa MaccOBOM MHGOpPMAIMK, HAYYHO-TIOMYJISPHbIE
MaTepuanbl),  paccMaTpuBaThb  TrJ00ajdbHbIE  JKOJOTHYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH [0 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3HUILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMONOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jaeoB U TeM nmudpoBbIe
Ne n/m P Konrpoabubie | Ipakruueckue (mucpp )
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
Bbu6nmuoreka [IOK
1 b 2 .
HOJIOTIA fak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe ccTeMBI M NX OpraHu3aIis 1 bubmorexa LIOK
p 1 https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHH COCTaB U CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 KuzHenesTeIpHOCTh KIETKU 6 0.5 hitps://m.cdsoo.ru/ 741292
5 Pa3mHOXeHME U UHAWBUyaIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS M U3MEHUYUBOCTD 2 0.5 15 Bbu6nmuoreka [IOK
OpraHu3MOB ) ’ https://m.edsoo.ru/7f41¢292
7 Cenekust opraHu3mMoB. OCHOBBI 3 bubnnoreka HOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
P 1
8 C3CPBHOC Bpent https://m.edsoo.ru/7f41¢292
9
10
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 1 4




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Kontpoabubie | IpakTuueckue (mucpp )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bu6mmoreka [IOK
! IBOTOUKOHKAs OHOTOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnnorexka HOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl ¥ OKpy’Karoias cpeaa 5 1 bubmorexa HOK
P pYyRaomast cpel https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4
Coo01ecTBa ¥ SKOJOTHYECKHE CHCTEMBbI 9 hitps/m.cdsoo.ru/7f4 174
Bbu6nuoreka [IOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







HOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IIpakTuueckue
n/n Bcero u3ydyeHusi | oOpasoBaTesibHbIE
padoThbI padoThI
pecypchl
bubnunorexa [IOK
1 buosnorust B cucteme Hayk 1 https://m.edso0o.ru/863¢6122
https://m.edsoo.ru/863e¢632a
Meto1bl TO3HAHUS KUBOU TPUPO/IBI.
[TpakTuueckas padorta Ne 1
2 «cronp30BaHre pa3TMIHBIX 1 0.5 bubmorexa OK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3yYEHUU
OMOJIOTMYECKUX 00BEKTOBY
3 buosiornyeckue cuctemsl, MpoIecChl 1 bubnuorexa [{OK
1 X U3yYCHHUE https://m.edsoo.ru/863e6564
4 XuMUYECKui cocTaB KieTku. Bona u 1 bubmuorexa [{OK
MHUHEPAIbHBIE COIIA https://m.edsoo.ru/863e674¢
bubnunorexa [IOK
5 b .C 0 1
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
DepMeHThI — OHOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabota Ne 1 «/3yuenue 1 0.5 bubnmoreka [JOK
KaTaIUTUYECKON aKTUBHOCTH ’ https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WM KaTaJla3bl)»
7 VYraeBonwl. JInnuabl 1 but6mmoreka [IOK




https://m.eds00.ru/863¢6870

but6mmoreka [IOK
8 Hyxennoseie Kneiiorst. ATO https://m.edsoo.ru/863e6d5¢
9 Hcropust 1 METObI M3yUEHHUS bubnmoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Knetka kak 1iesocTHas KuBas
cucreMa
CrpoeHnue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHne cTpoeHus KIETOK bubnuorexa [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1Mo MUKPOCKOTIOM Ha https://m.eds00.ru/863¢e716¢
TOTOBBIX MUKpOMpenaparax u ux
OTIMCAHUE»
12 OOMeH BelecTB Wi METa00IU3M. 0.5 bubmuorexa [{OK
TectupoBanue. https://m.edso0o.ru/863e766¢
bubnunorexa [IOK
13 ®otocnirres. XemocHntes https://m.edsoo.ru/863e7c¢98
. bubmuorexa [{OK
14 dHepreTureckuii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN KUK KICTKU. [leneHue
KieTku. Muto3. JlabopaTopHas
15 paborta Ne 3 «Habnronenne MuTo3a B 0.5 bubnnorexa LHOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEITKa JyKa Ha
TOTOBBIX MUKpOMpEnapaTax
16 buocunres 6enka. Peaknus bubmuorexa [{OK
MaTPUYHOTO CUHTE3A https://m.edso00.ru/863e796¢
17 Tpancnsus — 6nocuHTe3 Genka bubmuoteka [JOK




https://m.edsoo.ru/863e796¢

18 Hexnerounsie popmbI )KU3HU — bubnunorexa [IOK
BUPYCHI https://m.eds00.ru/863e7540
bubnunorexa [IOK
19 DopMBbI pa3MHOKEHHSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunorexa [IOK
20 Meii
o3 https://m.edsoo.ru/863e7f4a
O06pa3zoBaHue 1 pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
)1 JlaGopatopHas pabota Ne 4 0.5 bu6muoteka [JOK
«/3yueHne CTpOeHHS MOJTOBBIX ’ https://m.edso00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 WHnuBuayansHOE pa3BUTHE bu6muoteka [JOK
OpPraHU3MOB https://m.edso0o.ru/863e8436
3 I'enernka — Hayka o bu6morexa [IOK
HACJICACTBEHHOCTHU U U3MEHUYHUBOCTH https://m.edsoo.ru/863¢8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmorera [IOK
p ’ pHiL https://m.edsoo.ru/863e8878
CKpEIINBaHHE
WTHOPUIHOE CKpEIIMBAaHKUE. 3aKOH
25 i[esaBHI:Hi[/loro HaiJ'II: OBaHUS bubmorexa [OK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE HacIeIOBaHUE
26 npusHakoB. JJabopaTtopHas paboTa 0.5 bubnmoreka [JOK

No 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO M TUTHOPHUTHOTO

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




CKpEILUBAHUA Y JpO30(HIIBbI Ha
TOTOBBIX MUKpOIpEnapaTax»»

27 I'eneruka nosa. Hacnenopanue 1 bubnuorexa [{OK
NPU3HAKOB, CLEIUIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
HN3menunBocTh. HenacnenctseHHas
W3MEHYHBOCTh. JIJabopaTopHas
pabora Ne 6. Uzyuenwue bu6muoreka [IOK

28 . 1 0.5
MOIU(DUKAITIOHHON U3MEHUYHNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO psifia U
BAapUALIMOHHON KPUBOI»

HacnencrBennass "3MEHYHUBOCTb.

79 JlaGopatopHnas paborta Ne 7. | 0.5 bu6nuorexa [IOK
«AHanu3 MyTauil y 1po3o¢puiibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIpEnapaTax»

but6mmoreka [IOK

30 Teneritka senoseka ! https://m.edsoo.ru/863e8d78
PesepBHelil ypok. O600IICHHE 10

31 teme «HaciencTBeHHOCTE U 1 0.5
U3MEHYUBOCTH OPraHU3MOB).

TectupoBanue
bubnunorexa [IOK

32 (Cenexuua kax Hayka u mpouece ! https://m.edsoo0.ru/863e¢9214

3 MeToap! 1 TOCTUIKEHUS CEJIEKIIUHA | bubnunorexa [IOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863¢9214

34 buotexHosorus kak orpacib | bu6muoreka [IOK
MPOU3BOACTBA https://m.edsoo.ru/863¢9336

OBILIEE KOJIMYECTBO YACOB IT1O 34 1 4

I[TPOIT'PAMME




11 KITIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcebl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 Bubmmorexa [IOK
H A ya https://m.edsoo.ru/863ea20e
5 Hcropust pa3sBuTHs NpeACTaBICHUN | bu6nuorexa [IOK
00 3BOIIOLIUN https://m.eds00.1ru/863e9570
but6mmoreka [IOK
M 1
3 HKPOIBOMIOTHA https://m.edsoo.ru/863e9¢cle
[Tomymsimus Kak IeMeHTapHast
€IMHUIIA BUJA W SBOJTFOIIH.
4 HI;GO IallTo HI;SI abota ;0 1 1 0.5 bubmmorera LOK
PATOPHAZ P B ' https://m.eds00.ru/863¢99c6
«CpaBHEHHE BUJIOB 110
MOp(}OITOTHUECKOMY KPUTEPHIO)
5 JIBMOKyIIHe Cuibl (37IeMEHTapHbIE | bu6muoreka [IOK
(akxTOpBI) SBOIIOLUU https://m.edsoo.ru/863e9da4
but6mmoreka [IOK
6 E i 0TO 1
CTCCTBEHHEIT 0TOOP M ero opme! https://m.edso0o.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNY:
MPUCTIOCOOJICHHOCTh OPraHU3MOB U
. BU000pa3oBanue. JlabopaTopHas 1 0.5 bu6muoreka [IOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEIILHOTO XapaKTepar»
8 Hanpasnenus u nytu 1 bubnmoreka [JOK




MaKpO3BOJIIOLUN https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BOIMIONIAN
10 Hctopus xu3Hn Ha 3emMiie U1 METObI
e€ U3y4yeHHs
1 I'unore3bl NPOUCXOKACHUS KU3HU bu6muoteka [JOK
Ha 3emuie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam U bu6muoreka [IOK
[Iepro1aM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENBHOTO U KUBOTHOTO MUPA.
13 [TpakTuueckas padota Ne 1 0.5 bu6muoreka [JOK
«M3ydyeHre UCKOIaeMBIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUN U KUBOTHBIX B
KOJUTCKLIASX )
14 CoBpemeHHas cuctema bu6muoreka [IOK
OPTaHUYECKOTO MHUPA https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YeTI0OBEKa (aHTPOTIOTEHE?) bubmorexa OK
https://m.edsoo.ru/863eac2c
16 JBrokymue cuitbl (paxTopsl) bu6muoreka [IOK
aHTPOTIOTEHE3A https://m.edsoo.ru/863ecad44
17 OCHOBHBIE CTaIUH 3BOJIOLUU
YeJioBeKa
13 UYenoBeyeckue pacel U MPUPOIHBIE bu6muoreka [JOK
aJanTaluuy 4YeJ0BeKa https://m.edsoo.ru/863eaca2
PesepBubIil ypok. O600611eHIE TIO
19 Teme «BO3HMKHOBEHHE U pa3BUTHUE
JKU3HU Ha 3eMiie»
20 DKOJIOTHS KaK HayKa




Cpenpl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa [IOK

21
(hakTOophI https://m.edsoo.ru/863eafec
AbuoTtnueckue GpakTopsbl.
JlaGopatopnas pabora Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 aCTEeHHH U3 Pa3HBIX MECT 0.5 bubmorexa LIOK
p p ’ https://m.edsoo.ru/863eb10e
oburtanmsy. JlabopaTopHas padora
No 4. «Bnusgnue cBeta Ha POCT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubnunorexa [IOK
23 b
MOTHUECKUE (GaKTOpE! https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKHI
nonyssinun. [IpakTrdeckas pabora
24 Ne 2 «IToacuéT IIoTHOCTU 0.5
MONYJISIIMA Pa3HBIX BUOB
pacTeHuin»
)5 Coo0mecTBa OpraHu3MOB — bubnunorexa [IOK
OHOIIEHO3 https://m.eds00.ru/863eb46a
2 DKOJOTUYECKHUE CUCTEMBI bubmuorexa [{OK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEIN YKOCUCTEMEL.
27 DKOJOrHYeCKUE MUPAMUIEI bubmmorexa [OK
. PAMIILEL. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. Cykieccus
28 [Ipupoanbie 3KOCUCTEMBI
29 AHTpPONOT€HHbIE IKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuorexa [IOK
SKOCHUCTEMA 3eMIIA https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnuorexa [{OK




o6uocdepsl https://m.edso0.ru/863ebd 16

32 YenoeuecTBO B Onochepe 3emnn 1

13 CocyiecTBoBaHUE TPUPOBI U 1 bubnmoreka [JOK
YyeJoBeyecTBa https://m.edsoo.ru/863ebale
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34 «Coo01iecTBa 1 H9KOJIOTUIECKUE 1
CHCTEMBD)»

OBUIEE KOJIMYECTBO YACOB I1O 34 )5

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonios A.M. u npyrue /ITox
pen. [Taceunuka B.B., Aknronepuoe obmectBo «M3narensctBo «IIpocBemenne
* buonorus, 11 knacc/ [laceunnk B.B., Kamenckuit A.A., PyorioB A.M. u apyrue
/Mlon pen. Ilaceunnka B.B., Akimonepnoe obmiectBo «M31aTenbcTBO

((HpOCB@H.IeHI/Ie»

METOAUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISL
Bbuonorusa. O6uas ouonorusa. Meroanueckoe rmocooue 10 knacc. B.H.

Mumakoa, U.b. Aradonona, B.J. CuBornasos. U3natensctBo "[IpocBemienue"

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IIOK
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