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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
OINpeJeNIeHHs] MOAX0A0B K (POPMHUPOBAHUIO COJEpKaHUS y4eOHOro mpeaMmera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1E€Jei, coAepKaHus, pe3yJbTaTOB OOyYEeHHS U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX
HeNsAX U TPUHIUIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero oo6miero oOpasoBanus B Poccuiickoit ®epeparnuu, a Takke
MOJIOXKEHHUsI 0 cnenduke Ouoaorun, €€ 3HaYeHUH B MO3HAHUU KUBOU MPUPOIBI
u o0ecrieyeHHH CYUIECTBOBaHHUs uejoBedeckoro oOmectBa. CoriacHo
HA3BaHHBIM TMOJOXKEHUSM, OIpeeiIeHbl OCHOBHBIC (YHKIIMU MPOTPaMMBbl IO
OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T NpeACTaBICHHE O IeNdaX, 00 oOuen
cTpaTeruu OOY4YeHHUs, BOCIUTAHHMS U PA3BUTHS OOYYAIONIUXCS CPEICTBAMU
yueOHoro mnpeamera «buonorus», omnpenenser o0s3aTeIbHOE NPEIMETHOE
collepKaHHe, €ro CTPYKTypy, paclpeiesieHue Mo paszjiesaM M TeMaMm,
PEKOMEHIYEMYIO TOCIIeIOBATEIbHOCTh HW3Y4YeHHs Yy4eOHOro wmarepuaia c
y4€TOM  MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX  CBSI3€H,  JIOTHKH
00pa3oBaTeIBLHOTO MPOIECcCca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIINXCS.

B mporpamme 1o OwuojoruM TakKe YUYUTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM
oOyueHuss B (GOPMUPOBAHWM OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIIHLHOM
NeSATeTbHOCTH/Y4EOHBIX JTEUCTBUN OOYyYaloImUXCA MO OCBOCHHUIO COJICPKAHUS
OroJI0TrNYecKoro 00pa3oBaHMUs.

B mnporpamme mno Ouonormum (10-11 xmaccel, 6a30BbIii  YpOBEHB)
peann3oBaH MPHHIAI [PEEMCTBEHHOCTH B H3YYCHHH 6I/IOJIOFI/II/I Oaronapst
yeMy B HEll NPOCMaTpUBAETCs HANpaBICHHOCTh HAa pa3BUTUE 3HAHUM,
CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYUYHOTO MHPOBO33PEHHS,
IIEHHOCTHBIX ~ OpUEHTAlMd  JUYHOCTHU,  DKOJOTUYECKOTO  MBIIUICHHUS,
NpEeCTaBIeHUH O 3J0pOBOM oO0pa3e JKU3HU W OepekHBbIM OTHOIICHHEM K
OKpy»Karomiehd npupogHort cpeae. Iloatomy Hapsaay ¢ U3ydeHHEM
0OIIEOMOIOTUYECKUX TEOPUM, a TakKe 3HAHUM O CTPOCHHUH >KHBBIX CHUCTEM
Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOLIECCOB B
nporpaMMme Mo OHOJIOTHH YJEJI€HO BHHUMAHUE HCIOJIb30BAHUIO IMOIYYEHHBIX
3HAHWM B MIOBCETHEBHOW KU3HU JIJISl PEIICHUS MPUKIATHBIX 3a]1a4, B TOM YHUCIIE:
npoQUIAKTUKKA  HACIEACTBEHHBIX  3a00J€BaHUU  4YeJNOBEeKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAaHHS, 000CHOBaHUS HKOJIOTUYECKHU
11eJIeCO00pa3HOTO TOBEJCHUS B OKpYXalolled NPUPOJHON Cpele, aHalu3a
BIIUSHUS XO35MCTBEHHOM JEATEIbHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCUCTEM.  YCWICHHWE BHUMAaHUS K  [PUKIAJTHOU
HAMpaBICHHOCTH  yueOHoro  mpeamera  «buosjorus»  mpoauKTOBaHO
HEOOXOIMMOCTHIO O0ECTIeYeHUS YCIOBUN JIJISi PEIICHHsI OJTHOM M3 aKTyaJbHBIX
3a/lady MIKOJILHOTO OMOJIOTMYECKOTOo 00pa3oBaHUs, KOTOpas Mpearnoaraet
dbopMupoBaHUE y 00yJarOMINXCS CIIOCOOHOCTH aIallTUPOBATHCS K U3MECHEHHSIM
JUHAMHYHO Pa3BUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHE cpemHero o0Imero oOpa3oBaHUs 3aHMMAET BAKHOE
mecro. OHa obecrieunBaeT (HOpMUPOBaHHE Y OOYYAIOIIMXCS MPEJCTABICHUI O
HayYHOH KapTHHE MHUpA, PaCIIUPseT 1 0000I1aeT 3HAHIs O XKUBOW IpHUpose, ed
OTIMYMUTCIBHBIX MPU3HAKAX — YPOBHEBOW OPraHM3ALUU W DBOMIOLUH, CO3MAET
YCIOBUSL JIJIsi: TMO3HAHUA 3aKOHOB JKMBOM  mpuponbl, (popMupoBaHus



(YyHKIMOHAIBHON T'PaMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe3omacHoro obpasa
KU3HHU, DKOJIOTMYECKOrO0 MBIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K >KUBOU
MPUPOJE U YETIOBEKY.

bonbimoe  3HadyeHue  OWOJIOTHS  HMMEET  TaKKe  JUI  PElICHUS
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3a/ady CpeAHEero oOmero ooOpa3oBaHMs,
coruanu3anuu obydaronuxcs. M3yuenue Ouonoruu obOecneyuBaeT yCIOBUS
TSt bopmupoBaHus WHTEJUICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX u
MH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUYECKON  KYJBTYpbI, CIHOCOOCTBYET
WHTErpauu OMOJOTUYECKUX 3HAHUU C MPENCTABICHUSIMU U3 JPYTUX YYECOHBIX
MpeaMETOB, B YaCTHOCTH, (u3uKu, xumuu u reorpaduu. HazpaHHbIe
MOJIOKEHUS] O MpeJHAa3HAYeHUH ydeOHOro mnpenmera «buosiorus» cocTaBUIH
OCHOBY JUIsl OMNpEJENCHHUs] TMOJAXO0J0B K OTOOpY U CTPYKTYpUPOBAHHUIO €0
coJiep KaHusl, IPEICTAaBJICHHOTO B MPOrpaMMe M0 OMOJIOTHH.

OTt60p coaepkanus yueOHoro npeamera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C TMO3MIMHA KYJIbTYpPOCOOOPA3HOTO MOAXO0AA, B COOTBETCTBUU C
KOTOPBIM O0y4Yaronuecs JOJKHBI OCBOWThH 3HAHUS M YMEHUS, 3HAUUMBIC IS
dopMupoBaHusi OOUIEH KyJIbTYpbl, ONPEICISIONINE aJeKBATHOE IOBEJCHUE
YeJioBeKa B OKPY Kalollel MPUPOAHOM cpefie, BOCTpeOOBaHHbIE B TTOBCEIHEBHOM
KU3HHU W MPAKTUYECKOU JesaTenbHocTh. Oco00oe MeCcTo B 3TOM CUCTEME 3HAHUM
3aHUMAIOT  JJEMEHThl  COJEpXaHUsS, KOTOpPhIE CIyXKaT OCHOBOW ISt
dbopMUpOBaHUS TPEACTABICHUA O COBPEMEHHOW €CTeCTBEHHO-HAay4YHOMU
KapTUHE MHpPa U IEHHOCTHBIX OPUCHTAIUSAX JIMYHOCTHU, CIIOCOOCTBYIOIIHUX
ryMaHHM3aI[uu OMOJOTHYECKOTo 00pa30BaHMs.

CTpyKkTypupOBaHHUE CoOlepKaHUs yueOHOro Marepuaia B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHMS] 3HAHMMA 00
OTIIUYUTENIBHBIX OCOOCHHOCTSX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu
U DBOMIOIMU. B COOTBETCTBHMM C 3TUM B CTPYKType ydeOHOro mpeaMera
«buonorus» BBIJIETEHBI CIEAYIONINE COAepkKaTelbHble TUHUU: «buonorus xak
Hayka. MeTopl HaydHOTO No3HaHusM», «KieTka kak Ouonorudeckas CUCTeMay,
«OpranusMm kak Ouonoruyeckas cucrema», «CucremMa u MHOrooOpasue
OpraHUYecKOro MHpPa», «IBOJIONUS KUBOH NPHUPOABD», «IKOCUCTEMBI U
IPUCYIITHE UM 3aKOHOMEPHOCTHY.

Lens u3ydenus ydebHoro mpeamera «buonorus» Ha 06a30BOM ypoBHE —
OBJIaJIcHNE OOYYaIOIMMHUCA 3HAHUSMHU O CTPYKTYpPHO-(YHKIIMOHATIBHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHne YyMEHUU
UCIIOJIb30BaTh 3TH 3HAHUS NJIsi TPAMOTHBIX JEHCTBUN B OTHOIIEHUU OOBEKTOB
’KUBOU MPUPOJIBI M PELICHUS PA3IUYHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTmkeHue uenum u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CIIEUMBACTCS PELICHUEM CIEAYIOUINX 3aa4:

OCBOCHHE O00YYAIONIUMUCS CUCTEMbI 3HAHUU O OMOJIOTHYECKUX TEOPHUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBUiIaxX, CIyXKalux
OCHOBOMU 7151 JOPMUPOBAHUS MPEACTABICHUI O €CTEeCTBEHHO-HAYYHON KapTHHE
MHpa, O METOJaX HAyYHOTO TO3HAHMs, CTPOCHWH, MHOTO00pa3uu U
OCOOCHHOCTSAX JKMBBIX CHUCTEM pa3HOTO YpPOBHS OpraHW3alllM, BbIAAIOLIUXCS
OTKPBITUSX ¥ COBPEMEHHBIX HCCIICIOBAaHUSIX B OMOJIOTHH;

dbopMupoBaHue y 00ydaronuxcsi MO3HABATEIbHBIX, HHTCIUICKTyJIbHBIX U
TBOPYECKUX CIMOCOOHOCTEW B MPOIECCE aHajdu3a JIaHHBIX O MyTSAX pPa3BUTHUS B
OMONOTUY HAYYHBIX B3IJISIIOB, MIEH U MOAXOJOB K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIINY;

CTAaHOBIIGHHE Yy OOydYalomuxcsi O0Omed KyJbTyphl, (YHKIIMOHATBHOU
IPAMOTHOCTH, Pa3BUTHE YMEHUH OOBACHATH U  OLECHUBATH  SIBJICHUS



OKpPYXAaIOLEro MHUpa >KMBOW NPUPOJIBI HAa OCHOBAaHMU 3HAHUU U OIBITA,
MOJTYYEHHBIX TTPU U3yYeHUU OUOJIOTHY;

dopMupoBaHue y oOydYaroUuxcsi YMEHUHW WJUTIOCTPUPOBATh 3HAYEHUE
OMOJOTMYECKUX 3HAHUM B MPAKTHYECKOW JEATEIbHOCTU YEJIOBEKA, PA3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIIOTUI U arpoOUOTEXHOIOT U H;

BOCIUTaHUE YOESKIEHHOCTU B BO3MOKHOCTH TMO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOAUMOCTH OEpEeKHOrO OTHOIICHHS K HeH, COOI0eHus
ATUYECKUX HOPM IPU MPOBEACHUHN OUOJIOTMYECKUX UCCIEI0BAHU;

OCO3HAHHME LIEHHOCTHU OMOJOTMYECKUX 3HAHMM JJIs1 TOBBILICHUS YPOBHS
HKOJIOTUYECKON KYJIBTYpBI, 11l POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

OpUMEHEHHE NPUOOPETEHHBIX 3HAHUM U YMEHHI B MOBCEIHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIEICTBUM CBOEHM JIEATEIbHOCTH MO OTHOIICHHUIO K OKpYXKaroueh
cpelne, COOCTBEHHOMY 3/10pOBblO, OOOCHOBaHME U  COONIOACHUE MeEp
npouIakTUKU 3a00J€BaHU.

B cucteme cpeanero oOumiero oOpa3oBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCS 0043aTENbHBIM YUEOHBIM MPEIMETOM, BXOSAIIUM B
cocTaB npeaMeTHoU obnactu « EctecTBeHHO-HAYUYHBIE PEMETHD.

Jnst u3ydyenus Ouonorud Ha 0a30BOM ypOBHE CpeAHEro oOIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Hezneno), B
11 xmacce — 34 gaca (1 yac B Henelnto).

B 2023-2024 yuyebGHOM romy mporpamma peanusyercs B 10 kiacce.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHUU ¢ OOLIECTBEHHBIMH, TEXHUYECKUMU
U JPYrMMH €CTECTBEHHbIMM HayKamH, (uiocopuen, 3THUKOH, 3CTETUKOU U
npaBoM. Posib Ouosnioruu B (OpMUPOBAHUU COBPEMEHHOW HAYYHOM KapTHHBI
mupa. CucreMa OMOJIOTUYECKUX HAYK.

Metonasl mO3HAHUS SKUBOW TPUPOJBI (HAOIIOJEHHUE, HSKCIEPUMEHT,
omHucaHue, HW3MEpPeHHe, Kiaccupukaius, MOACIUPOBAHUE, CTATUCTUYECKAs
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

IToptpersr: Y. Hapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @.
Kpuxk.

Tabnuier 1 cxembl: «MeTo bl MO3HAHUS JKUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YecKUue PadoThI:

[TpakTuueckast pabora Ne 1. «lcnonbp3oBaHue pa3aIuYHBIX METOJIOB IMPU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cHCTEMBI U X OPTraHU3AIUSA.

XKusbie cucrembl (OMOCHUCTEMBI) KaK MpeaMeT HU3y4YeHHs] OHOJIOTHH.
OTnuuure )XKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OmocucteM W HUX pa3HooOpaszue. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJICKYJIAPHBIN, KIETOYHBIH, TKAHEBbIM, OpPraHU3MEHHBIMH,
NOMYJIALIMOHHO-BUA0BO, AKOCHCTEMHBII (OuoreorieHOTUYECKUT),
OomochepHbIii.

JdeMoHcTpanum:

Tabmuubr u  cxembl: «OCHOBHbIE TPU3HAKUA KU3HU», «YPOBHHU
OpraHU3aluu KUBOW MPUPOIBD».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. XumMnuyeckuii COCTAB U CTPOEHNE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHUE JIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpalbHbBIE BEILIECTBA.

OyHKUIMM BOABI M MUHEpalIbHbIX BellecTB B kiertke. I[lognep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTHI — MOHOMEPHI OEJTKOB.
He3aMennmble W 3aMEHHMMBbIE AMHHOKHUCIOTBHI. AMHWHOKHUCIIOTHBIA COCTaB.
YpoBHU CTPYKTYphI OEIIKOBOI MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEepTUYHAA CTPYKTypa). XMMHUYECKHE CBOWCTBa OenkoB. buomoruueckue
GyHKITUN OENKOB.

®depmeHTl — Owmonormueckue Katanmm3atopel. CTpoeHme ¢depMeHTa:
aKTUBHBIA TEHTp, cyOcTpatHas crnenuduanocts. Kodepments. Butamunsbl.
Otmuuust HepMEeHTOB OT HEOPTAHUUECKHUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TyrOKo3a, pubo3a H  J1€30KCUpU003a),
aucaxapuabl (caxaposa, JIakKTo3a) M MoJMcaxapuibl (Kpaxmall, TJIMKOTEH,
1eJUTI0II03a). bronorndeckne GyHKIMHA yTIIEBOIOB.

Jlumuppr:  tpurnunepuasl, GocPOIUNUabl, CTepouasl. [ napoduiabsHO-
runapodoOHbIle CcBOMCTBA. buomormdeckue ¢Gynkuun aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OETIKOB M JIUMHJIOB KAK HICTOUHUKOB SHEPIUHU.



HyxnennoBeie kucnorsl: JJHK wn PHK. Hykneornaer — MoHOMEpSI
HyK1eruHOBbIX KHcHIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenune u ¢dynkumn
PHK. Buast PHK. AT®: ctpoeHue u pyHKIIHH.

[utomorus — Hayka o kietke. Krnerounas teopus — mnpumep
B3aUMOJIEUCTBUS UACH M (PaKkTOB B HAy4YHOM MO3HAHUU. MeToAbl U3Yy4YEHUS
KJIETKHU.

Knerka kak wnenoctHas »xuBas cucrteMa. OOIIKME TNPU3HAKK KIIETOK:
3aMKHYTasl HapyHasi MmeMOpana, mosiekysbl JJIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunel KIeTOK: 3yKapuoTHYeckass M Mpokapuotuyeckasd. OcoOeHHOCTH
CTpOeHUsl IpoKapuoTHueckoil kietku. Knerounast crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KJIETKU. OCHOBHBIC OTJIMYMUSL PACTUTENIBHOM, KUBOTHOU H
IpUOHOM KIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAsi CTEHKA, IIMKOKAJIHUKC,
ux ¢ynkuun. I[lna3zmatudeckass memOpaHa, e€ CBOWCTBA U (PYHKIIUH.
[utonnasma u e€ opranouasl. OgHOMEeMOpaHHBIE opraHouabl KieTku: IIIC,
anmapatr [onbky, snm3ocoMbl. [lonyaBTOHOMHBIE OPraHOWIbBl  KIIETKU:
MUTOXOHJPUHU, TIACTUABL. [IpoucxoxkaeHrne MUTOXOHAPHUN M IUacTua. Buabl
miactu. HemeMOpaHHbIE OpraHOUIBI KJICTKH: PUOOCOMBI, KJIETOYHBIN IIECHTP,
LHEHTPUOIIU, PECHUYKH, )KTYTUKUA. DYHKIIMM OPraHOUI0B KIETKU. BKitoueHus.

Snpo — perynsTopHslil eHTp KieTku. CTpoeHue sapa: siaepHas 000J104Ka,
KapuoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCHOpPT BENIECTB B KIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHUYECKUX DJJIEMEHTOB B HEXKHBOUN
npupoae», «PacnpeaeneHne XMMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEY.

Tabmuubr u cxemsl: «llepuoguyeckas TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoenue Monekysbl Boab», «buocunres Oenkay, «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenue depmentayn, «Hykmnennossie kucnotsl. [JHK», «Ctpoenne
mosiekynbl  AT®», «CrpoeHue >yKapuOTHUECKOM KIeTkn», «CTtpoeHue
KUBOTHOM  KJIETKH», «CTpoeHHE pacTUTEIbHOM KIETKW», «CTpoeHue
IPOKAPUOTUYECKOM KIETKn», «CTpoeHHe sapa KIETKW», «YTJIEBOIbD»,
«JInmaney.

O6opynoBaHue: CBETOBOW MHKPOCKOI, 00OpYy/IOBaHWE JUIsl TPOBEICHUS
HAOJIIOICHUI, U3MEPEHUN, DKCIEPUMEHTOB, MUKPOIPENApaThl PACTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIIETOK.

JlabopaTopHble U NpakTH4YecKHe PadOThI:

JlaGoparopHast pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH AKTHBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIIA3bl WM KaTaxas3bl)y.

JlabopatopHast pabota Ne 2. «M3ydeHue cTpoeHHUs KIETOK PACTCHHIA,
KUBOTHBIX U OAKTEPHIA TI0JI MUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpENapaTax u ux
OIIMCAHUEY.

Tema 4. dKusHeaeATEJIbHOCTh KJIETKH.

OOmeH BemecTs, WM METa00IM3M. ACCUMIIIATIHS (TUTACTUYECKUA OOMEH)
U TUCCUMWISIUSA (SHEPreTUYECKUil 00OMEH) — ABE CTOPOHBI €IMHOrO Mpoliecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB U SHEPrUU B MOHUMAHHUU
MeTadoIn3Ma.

Tumber oOMeHa BemmiecTB: aBTOTPOQHBIH u  TerepoTpodHbId. Poib
(dbepMeHTOB B OOMEHE BEUIECTB U MPEBPAILICHUHN YHEPTUU B KIIETKE.



®orocunte3. CBetoBas W TemHOBass (a3l (orocuHTe3a. Peakuuu
dbotocuntesza. DPdexkTuBHOCTh (oTOCHMHTE3a. 3HaueHue (OTOCUHTE3a st
XKU3HUM Ha 3emuie. BausiHue ycnoBuil cpenbl Ha (OTOCHUHTE3 M CIIOCOOBI
TIOBBILICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUMU.

XeMocuHTe3. XEeMOCHHTE3UpYIoIUe OakTepuu. 3HAYEHHE XEMOCHHTE3a
JUIS J)KA3HU Ha 3eMiie.

DOHepreTuueckuii oOMeH B KileTKe. PaciienieHue BellecTB, BbIIEIECHUE U
AKKYMYJIMpPOBAaHHE DSHEPIHMM B KJIETKE. OTambl 3YHEPreTUHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopoaHoe OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurenpHOE dbochopunupopanue. O} heKTUBHOCTH
HHEPreTUYEeCcCKOro oOMeHa.

Peakniun matpuuyHoro cunHte3a. ['enernueckas unpopmauus u JIHK.
Peanuzanuus renernyeckoil mHbopMmanuu B KieTke. ['eHETHUEeCKUl KOA U ero
coictBa. TpaHckpuniuss — wMarpuuHbelii cuHte3 PHK. Tpancnsuma -—
OouocuHTe3 Oenka. Ortanbl TpaHcusiuu. KoaupoBanuwe amuuokucnor. Poib
pubocoM B OMocHuHTE3€E OelKa.

Hexnerounsie hopmbl xxu3Hu — BUpychl. ctopust oTkpeITHST BUpycoB (/.
N. WBanoBckuii). OCOOEHHOCTH CTPOCHHUS W KMU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bome3sHu pacTeHui, >KUBOTHBIX W 4YEIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc nummynoneduiura yenoseka (BUY) — Bo3d6ynurens CIINda.
OOpatHas  TpaHCKpuIlMs, peBepraza W  uHTerpaza. IlpodunakTuka
pacnpoCcTpaHeHHs] BUPYCHBIX 3a00JI€BaHU.

JdeMoHcTpanum:

IToptpetsl: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tumnbsl nutanusy, «Metabonuzm», « MUTOXOHAPUSY,
«HepreTHyecKknii 0oMen», «Ximoporact, «Dotocuntes», «Ctpoenne [JHK»,
«Ctpoenne U (QyHKIMOHHpOBaHUE TreHay, «CuHTe3 Oenka», «l eHeTnyeckuit
kom», «Bupyce», «bakrepuodarny», «CTpoeHne M KU3HEHHBIM LUK BUpYycCa
CII1la, 6akrepuodaray, «Permmukamms JJTHK.

O6opynoBaHue: MOJIEJIN-aIUINKAIIIN «Y nBoeHue JIHK u
TpaHcKpuniusy, «buocunres 0enka», «CTpoeHHe KIETKU», MOJEIb CTPYKTYPHI
JTHK.

Tema 5. Pa3MHoOKeHHe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTounslii 1uKkII, WM >KM3HEHHBIW UK KiIeTkd. MHTepdaza m MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAa0Op — KapUOTHII.
JIummonaHBIE M TaIJIOWIHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XPOMAaTHIBI.
[{uTosornueckne OCHOBBI PA3MHOXKEHHUS W HHAUBUAYAIBHOTO Pa3BUTUSA
OpPraHu3MOB.

Henenue knetku — muto3. Cranun mutosa. [Iponeccel, mpoucxoasiiyue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi TuOENb KJIETKHA — aromTo3.

@dopMbI pa3MHOXEHHUS OpPraHU3MOB: O€cCIoioe © TMOoJIoBOe. Bujs
Oecronoro  pasMHOXKEHHs: JeJeHHE HaJIBOE, IOYKOBAaHME OJHO- U
MHOTOKJIETOYHBIX, CIOpooOpa3oBaHue, BEre€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

ITosioBOE pa3MHOXKEHME, €r0 OTIIMYUS OT OECIOI0TO.

Meiio3. Cranuu menosa. IIpoueccsl, mpoucxoasuue Ha CTaAusIX Meno3a.
IToBenenne xpomocom B Meno3e. KpoccuHrosep. brnonormyeckuii CMbICT H
3Ha4YECHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK y >KUBOTHBIX.
[TonoBeie kene3bl: CeMEHHUKHN U SUYHUKA. OOpa3oBaHUE U Pa3BUTHUE MOJOBBIX
KJIIETOK — raMeTr (CrnepMaTo30u[, SUIEKIeTKa) — CIEePMaTOreHe3 U OBOTCHE3.
Oco0eHHOCTH CTpOCHMs SHUIEKIETOK W crepmaTo30uaoB. Omio0TBOpPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATIBHOTO PAa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX:
npoOneHue, racTpyssanus, opranoreres. [locramOpuonansHoe passutue. TUIbI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HempsiMoe (JIMYuHOuYHOE). Bnusuue
Cpebl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YPOZICTBA.

Poct u pasButue pacteHuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmuer 1 cxembl: «DopMbl pa3zMHOXKEHHSI OPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy IIBETKOBBIX pAaCTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «JleneHue kieTku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenune xpomocombly, «Kierounblid ukin», «Permmukanus JJHK», «Murtosy,
«Menosy», «lIpsamoe u HenpsiMoe pa3BUTHE», «['aMeTOreHe3 y MIIEKOITUTAOIINX
U 4yesoBekay», « OCHOBHBIE CTAJIMM OHTOTCHE3a.

O6opynoBaHue:  MHKPOCKOI,  MHUKporpenapatel  «CrnepMaTo30uIbI
MJIEKOTIUTAIOIIEroy», «SlilekieTka miekonuTaromero», «Kapuokunes B
KJIETKaxX KOpEIIKa JIyKay, MarHUTHasE MOJEb-anruinkaus «JleineHue KieTkuy,
moaens JIHK, Mogens MetadazHoii XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopHas pabota Ne 3. «Habmronenne mMuTo3a B KIETKaxX KOHYMKA
KOpEIIKa JTyKa Ha TOTOBBIX MUKPOIIpEnapaTaxj».

JlaGopatopHas pabora Ne 4. «l3ydeHne CTpoeHHs MOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENAapaTaxy.

Tema 6. HacsieicTBeHHOCTh M U3MEHYNBOCTH OPraHU3MOB.

[Ipenmer wm 3amaum reHetuku. lcropust pa3BuTus TeHETUKU. Poib
IIUTOJIOTUA W 3MOPHUOJIOTHH B CTAHOBJICHUU Te€HETHKU. Bkiaa poccuiickux u
3apyOEKHBIX  YYE€HBIX B  pa3BUTHE TEHETUKH. MeToAbl  TEeHETUKH
(ruOpUIOIOTHYCCKHUM,  IIUTOTCHETHYECKUH,  MOJICKYJIAPHO-TEHETUYSCKHUH ).
OCHOBHBIE T€HETHUECKNE TOHATHUS. ['eHeTHUecKass CHMBOJIMKA, UCIIOIb3yEMasl B
CXEMax CKpEIINBaHUMU.

3aKOHOMEPHOCTH  HACIIEIOBaHMSI  IPU3HAKOB, yCTaHOBJIEHHble [
Mennenem. MoHOTHOpHAHOE CKpenIMBaHUEe. 3aKOH €IUHOOOpa3us TUOPHUIIOB
nepBoro mnokojieHud. I[lpaBuio [JTOMHHHpPOBAHUS. 3aKOH  paCIICIICHUS
npu3HaKkoB. ['unoresa ynctoTel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemMBaHUE. 3aKOH HE3aBUCHMOIO  HAcCJeIOBaHUs
npu3HakoB. [luToreHeTMYeckre OCHOBBI JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanusupyroniee CKpELIUBaHUE. Ucnonb3zoBanue AHATU3UPYIOLIETO
CKpEIIMBAaHUS ISl ONPEIeSICHUs] TeHOTUIIa 0COOU.

CuemienHoe HacjenoBaHwe Tnpu3HakoB. PaGora T. Moprana 1o
CLUCIUICHHOMY HACJIEJAOBAaHHIO TeHOB. HapylieHue crenieHuss TIeHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.

I'enernka nosa. XpoMOCOMHOE ONpeAEeHNE N0Ia. AyTOCOMBI U TIOJIOBBIE
xpomMocombl. ['oMoramMeTHele M reTeporaMmeTHble opraHu3Mbl. HacienoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MOJIOM.
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HaclieACTBeHHasA. Poimb cpenbl B HEHACHEICTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(PUKAIMOHHOW W3MEHYMBOCTU. BapuanuoHHBIN psan u
BapuanuMoHHass KpuBas. Hopma peakuun npusHaka. KonuuecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKK U UX HOpMa peakuuu. CBOMCTBA MOIUPUKAITMOHHON
M3MEHUYHUBOCTH.

HacnencrBenHnasi, uiam reHOTUNHYECKas, U3MEHYMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Meilo3 M TMOJoBOM mpolecc — OCHOBAa KOMOWHATUBHOMN
W3MEHYMBOCTU. MyTanuoHHas u3MeH4YUMBOCTh. Kiaccudukanus wmyTarui:
FE€HHbIC, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ TNPUYMHBI MYTalHil.
MyTtarenubsie (QakTophl. 3aKOH TOMOJOTMYECKUX PsJIOB B HACJIEIACTBEHHOU
m3MenuuBocty H. U. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHYUBOCT.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbl T€HETUKU
YEJI0BEKa: reHeaJ0rn4eCKui, OJIM3HEIIOBLIH, IIUTOTCHETUYECKUM,
OMOXUMHUYECKUN, MOJEKYIsIpHO-TeHeTHYeckuil. COBpeMEHHOE OIpe/eNieHue
TE€HOTHIIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomotpto [1I[P-ananu3a. HacnenctBenHbie 3a00JieBaHUS 4eIOBEKAa: TCHHBIC
0oJie3Hu, OOJIE3HU C HACJIEICTBEHHON MPEaAPacOOKEHHOCTBI0, XPOMOCOMHBIC
oone3nu. ComaTuyeckue U TeHepaTuBHbIC MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHnuIBl 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPODUIAKTUKHI U JICUCHUS
reHEeTHYECKUX 00se3Her. MeuKo-reHeTuueCKOe KOHCYJIbTHPOBAHUE. 3HAUCHHE
MEIMIIMHCKON TE€HETUKUM B TMPEAOTBPAIICHUM U JICYCHUHW TEHETUUYECKUX
3a00J1eBaHUI YEJIOBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabmuuber u  cxembl: «MOHOTMOPUAHOE  CKpEIIMBAaHUE U  €ro
IUTOT€HETUYECKAs] OCHOBA», «3aKOH pACLICIUICEHHUS M €ro LIMUTOr€HEeTHYecKas
OCHOBa», «3aKOH YHUCTOTBI ramer», «JluruOpuaHoe CKpelrBaHUEY,
«lluTomornyecknue OCHOBBI  JUTHOPHUIHOTO  CKpEIIMBaHUS», «Meio3»,
«B3auMoieicTBUE AJUICNIBHBIX TE€HOBY», «l'€HETHYEeCKHME KapThbl PACTCHUM,
KUBOTHBIX U YeJlOBEKa», «['eHeTuka moisa», «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CLUEIUIEHHOTO ¢ mnoJioM», «Kapuorumsl uenoBeka W KUBOTHBIX», «Bumsl
U3MEHUYMBOCTHY, «MoaudukamonHas nU3MeHIUBOCThY», «HacnenoBanue pesyc-
dakropay, «I'eHeTuka rpymi KpoBu», « MyTalmoHHasi K3MEHYHUBOCTH.

O6opynoBanue: MoJenu-anIuiuKanuu «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe pomuuMpoBaHue», «JlurnbpuaHoe ckpemmBaHue», «llepekpéct
XpOMOCOM», MUKPOCKON M MUKpompemnapaT «J[po3oduma» (Hopma, MyTaruu
(bOpMBI KPBUTBEEB U OKpPACKU Tena), repOapuit «I'opox moceBHOI.

JlabopaTopHble H IpaKkTH4ecKne padoThI:

Jlabopatopnas pabota Ne 5. «M3ydenne pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(HIIIBI Ha TOTOBBIX MUKpPOTIpENapaTaxy.

JlaGoparoprass pabora Ne 6. «M3yuenme  mMoamdpUKAIMOHHOMN
M3MEHYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PSAJIAa U BAPUALTMOHHOW KPUBOW.

Jlabopatopnas pabora Ne 7. « AHanu3 MyTanuii y 1po30Quiibl Ha TOTOBBIX
MHKpOIpENnapaTax».

[Ipaktueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekniusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTH M.



Cenekuus Kak HayKa U MpouLecc. 3apokKACHUE CEIEKINNA U JOMECTUKALU.
Yuenue H. W. BaBuioBa 0 I1EHTpax MPOUCXOXKACHUS U MHOrooopasus
KYJIbTYPHBIX pacTeHuil. [{eHTpbl NpOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COPT,
1opoja, ITaMM.

CoBpeMeHHbIe METO/IbI CeNIeKIIMU. MaccoBblil 1 HHAWBUYaIbHBINA OTOOPHI
B CEJIEKIIMU PACTEHHUI U KUBOTHBIX. OUEHKA 3KCTepbepa. BIM3KOpOoICTBEHHOE
cKkpelBaHue — WHOpuAMHT. Yuncras nuaus. CKpenuBaHHE YHUCTBIX JIMHUU.
['erepo3uc, nnu rubpunnas cuina. HepoacTBeHHOE CKpeliuBaHUe — ay TOPHUIUHT.
Otpnanénnas rulOpuausauusd U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJIyYEHUE MOJMUIUIOUIOB. JIOCTMIKEHUSA CENEKIMU PACTEHUM, XUBOTHBIX M
MHUKPOOPTraHU3MOB.

buorexHonorus Kak oTrpacib IPOU3BOACTBA. ['€HHAs MHKEHepus. JTarlbl
co3ganusi pekomOunHantHoil JIHK u Tpancrennsix opranusmoB. Kiertounas
uHxkeHepus. KnetouHele  KyapTypbl. MHKPOKIOHAIBHOE  Pa3MHOMXKEHHE
pacteHuil. KIloHMpOBaHHWE BBICOKOIPOAYKTHUBHBIX CEJIBCKOXO35HCTBEHHBIX
OpraHu3MOB. OJKOJOrM4Yeckue u 3tuyeckue mnpodiembl. MO — reHetudecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpersr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuupbr 1 cxembl: kapta «LIeHTpbI TMPOUCXOKIAEHUS U MHOT00Opas3us
KyJIbTYpHbIX pacTeHuil», «llopoapl moMamHMX KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHuil», «OtnanéHHas rubpuausanus», «PaboTel akamgemuka
M. @. Usanosay, «lloaumnonaus», «OObEKTHI OMOTEXHOIOIUNY, «KiaeTouHble
KyJbTYpbl U KIOHHpOBaHue», «KOHCTpyHpoBaHME U IIEPEHOC TI'€HOB,
XPOMOCOMY.

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKUX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuit, repoapuit «CeabCKOX03sIIICTBEHHbBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTUKEHHSI CEJEKIHUH PACTEHUN U
KUBOTHBIX  (Ha  CEJIEKIUOHHYIO CTaHIIUIO, IUIEeMEeHHYI0  (depmy,
COPTOMCTIBITATEIBHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KIJACC

Tema 1. JBoIIOLIHOHHASI OHOJIOTHSL.

[IpeanochuUiKu BO3HUKHOBEHHS SBOJIIOIMOHHON TEOPUU. DBOJIIOIUOHHAS
Teopus U €€ MecTo B Ouonoruu. BiusiHue 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CBugerenbcTBa 3BoIONMU. [laneoHTOmOrMUECcKre: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKOW JIETOMHCH, TMEPEXOJHbIE (OPMBI.
buoreorpadguueckue: cxomctBo u paznuune (GayH u (HiIop MaTepuKoB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NUYMSI dMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKHUE: CXOACTBO
MEXaHU3MOB HACIIEICTBEHHOCTH UM OCHOBHBIX METAa0OJIMYECKUX MyTEeH y BCeX
OpraHU3MOB.

OpomonmonHas teopusi Y. JlapsuHa. IIpeanochbUiku BO3HUKHOBEHHS
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXEHUE npu OTrpaHUYEHHOCTHU pecypcos, HeonpenenéHHas
M3MEHYMBOCTh, OOpHOA 3a CyIIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretndeckas Teopus 3Boironuu (CTD) u e€ 0OCHOBHBIE MOJIOXKEHUS.

MuxkposBostonus. [lomynsius kak eAMHUIA BUAA U 3BOJIOLUU.

JIBrkymue cuiibl ((aKTOphl) IBOJIIOIUMA BUIOB B pUpoe. MyTallnOHHBIN
npolecc 1 KOMOMHATHBHAsT U3MEHYMBOCTh. [lonmysiliMOHHbBIE BOJHBI U Apend
reHoB. M3oasuus u Murparusi.

EcrectBennsiit otO0p — Hampabisitouuii gakrtop sBooruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojtouuu. [Ipumepsl
MPUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE (HOpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, 3K0JIOrHUeCcKoe.

MakpoosBomtonus. Dopmbl  sBOMIONIMU:  pusleTHYECKas, JUBEPIreHTHad,
KOHBEpreHTHasl, napajienabHas. HeoOpaTuMoCTh 3BOJIOLMH.

[Ipoucxoxnenue oT HECIMEeNaTN3UPOBAHHBIX IPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHAs paguanus.
JdeMoHcTpanum:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromep, A. H. Ceep1ios.

Tabmumer u  cxembl: «Pa3BuUTHE OpPraHMYECKOTO MHpa Ha 3emiiey,
«3apoAbIlIy TO3BOHOYHBIX JKUBOTHBIX», « ApXEONnTepuKcy», «@opmbl OOPLOBI 3a
cymiecTBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue COpTOB
pacTeHui», «MHuoroobpazue nopoJ KUBOTHBIX), «ITonmynsiuumy,
«MyTanmoHHasi U3MEHYHBOCTHY», «ApoMopd o3y, «Uanoaganranum», «O61as
nereHepauus», «JBwxkymme cuisl sBoionun», «Kapra-cxema wapuipyta
My TEIIECTBUS 4. JapBuHay, «boprba 3a CYyILIECTBOBaHUE,
«IIpucnoco0neHHOCTh Opranu3MoBy, «l'eorpaduyeckoe BUA00Opa3OBaAHUEY,
«IKOJIOTUYECKOE BHI000pa30BaHHE.

O6opynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3jIMYHBIMU TUIIAMU OKPAaCKH,
HA0Op TUIOAOB U ceMsiH, KoJuteKius «lIpuMephl 3aIUTHBIX TPUCTIOCOOTIECHUH Y
KUBOTHBIX», MOJieTIb « OCHOBHBIE HAINPaBJICHUS IBOJIOLUNY, 00BEMHAS MOJIENb
«CTpoeHue TOJTOBHOIO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapra Mwupa, KojuieKuus «DopMbl COXPaHHOCTHU
UCKOIMAEMBIX KUBOTHBIX M pacTeHWil», Mojaenp ammukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKW», MUKpompenapart «J{po3oduna» (Hopma, MyTaruu GOpMbl KPEUIHEB U
OKpacKH Tena).

JlabopaTopHble M NpaKkTU4ecKne padoThI:

Jlabopatopnas pa6ora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO).

JlaGoparopnas padota Ne 2. «OnmcaHue MPUCIIOCOOICHHOCTH OpraHHu3Ma
1 €€ OTHOCUTEIBHOI'O XapAKTEPa».

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3eMmJie.

JloHayudHbIE€ MPENICTABICHUSI O 3apPOXKJICHUU KWU3HU. HayuHble rumotessl
BO3HUKHOBEHHUS KW3HM Ha 3emiie: aOWOoreHe3 W IMaHCTIepMUS. XUMUYECKas
ABONIOLMS. AOMOTE€HHBI CUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHUYECKUX.
OKCNEPUMEHTAIIbHOE MOJITBEPKJICHHE XMUMHUYECKOW 3BoJOIMU. HauvanbHble
sTambl Ouosorndeckoi sBomtouuu. l['mnoreza PHK-mupa. dopmuponanue
MEMOpaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKHU U UX
sBoMIOLMS. DOPMHUPOBAHNE OCHOBHBIX IPYIII KUBBIX OPraHU3MOB.



Paseutre xu3HM Ha 3emuie 1o spam u nepuonam. Karapxeil. Apxeickas u
nporepo3oiickas dpel. [lameo3olickass 3pa u e€ mepuoabl: KeMOPUUCKUH,
OPJOBUKCKUH, CUITypPUHCKHH, IEBOHCKHH, KAMEHHOYTOJIbHBIN, TIEPMCKHIL.

Me3o3oiickast 9pa u € NeprUObI: TPUACOBBIN, IOPCKHI, MEIOBO.

Kaiino3olickas 2pa u €€ nepuoAbl: NAJICOTCHOBBIN, HEOTE€HOBBIN,
AHTPOIIOrEHOBBIN.

XapaKTepUCTUKA KIUMAaTa U Fe0JIOTMYECKUX IporeccoB. OCHOBHBIE ATaIlbl
ABOJIIOIIUU PACTUTENBHOTO U KMBOTHOIO MHUpa. ApomMop(}o3bl y pacTeHUid U
XKUBOTHBIX. [losiBIIeHME, pACUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaK€HHE HBOMIOLMH. OCHOBHBIE
CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

OBONIOIMSL ~ 4YeJIoBeKa.  AHTpomoJoruss  Kak  Hayka.  PasBurtue
OPEACTAaBICHUNA O  TMPOUCXOXKICHHM  4YeloBeKa.  MeETonbl  M3y4YeHUs
aHTpornoreHe3a. (CxoacrBa M pa3auyusl  4YEJOBEKA M KUBOTHBIX.
CucTeMaTH4YeCKOE MOJI0KEHUE YEIOBEKA.

HBuwxymue  cunsl  (pakropsl) — aHTpomoreHe3a.  HacnenctBenHas
U3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIEeCTBeHHbIH 00pa3 KU3HH,
U3FOTOBJIEHUE OPYIAUN TPY/1a, MBILJIEHUE, PEYb.

OcCHOBHbIE CTaIUM W BETBH DBOJIIOIMU YEJIOBEKAa: aBCTPAJIONUTEKH,
YenoBexk yMmensbiid, YenoBek mnpsaMoxoasiui, YeroBeK HeaHIEPTaIbCKHUH,
UYenoBek pa3ymHblil. Haxonky rCKonmaeMbIX OCTaTKOB, BPEMS CYLIECTBOBAHMS,
00J1aCTh pacrnpocTpaHeHus, 00bEM roOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIUSL.

Yenoeueckue packl. OCHOBHbIE OOJbIIME pachl:  E€BPONEOUIHAS
(eBpasmiickasi), HErpo-aBCTpaJIOMAHAs (dPKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amepukaHckas). UYepTel NpPUCIOCOOJEHHOCTH — MpeACTaBUTENEH
YEJIOBEUYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHMs. EIMHCTBO 4EIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmunpl U cxembl: «Bo3suukHoBenne CoaHEYHOM CUCTEMEBD», «Pa3BuTHE
opraHuyeckoro wmwupa», «PactutenbHas kietka», «XKuUBOTHas KIeTKa,
«lIpokapuornueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOr0 MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEIOBEKa U YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX HAaXOJOK TPEIKOB
COBPEMEHHOI0 YeJIoBeKay, «JlpeBHeumue aoany, «Jpesnaue moan», «llepBbie
COBPEMEHHBIE JTI0IN», «HeT0BEUECKHUE PACHD.

O6opynoBanue: wmymspku — «IIpoucxokaeHue  demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEAHIepTajablla, KPOMAaHbOHIIA), CIECNKU WIIU
M300paKeHUST KaMEHHBIX OpPYAHI MEpBOOBITHOTO YeloBeKa (KaMHU-YOMIEPHI,
pyOumna, ckpebna), TeoXpoHOJOTHYeCcKass TaliuIa, KOJIeKIusa «DopMbI
COXPAaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTCHUI.

JlabopaTopHble U MpakTH4YecKHe PadoThI:

[IpakTuueckast pabota Ne 1. «/3yueHue uckomaemMbIX OCTATKOB PacTEeHUU
Y )KUBOTHBIX B KOJUIEKLUSIX).

DKCKypcusl «IBOJIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3Msl 4 OKpYysKawlas cpeaa.

DKoJIorusl Kak Hayka. 3ajadyd M pa3feibl  dKOJIOTuu. MeTojsl
HKOJIOTMYECKUX UCCIEI0BAHUNA. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOIO
YEJI0BEKA.



Cpenpl 00UTaHMSI OPTraHU3MOB: BOJAHAS, HA3EMHO-BO3AYIIHAs, TOYBEHHAS,
BHYTPUOpPTaHU3MEHHASI.

Okonornyeckue Qakropsl. Knaccudukanus skogornyeckux (HakTOpOB:
abuotuyeckue, OMOTUYECKHME M AHTPOIOreHHbIE. J[efcTBHE HKOIOTHYECKUX
(haKkTOpOB Ha OPTaHU3MBL.

AOuoTuyeckue (bakTophI: CBET, TeMneparypa, BJIAKHOCTB.
®dotonepuoausm. [lpucnocobieHus opraHU3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buonoruueckrue puTMEI.

buotnueckue  Qakroppl. Buabpl  OMOTHMYECKMX  B3aUMOJECHCTBHIA:
KOHKYpPEHIUSI, XWIIHUYECTBO, cuMOM03 u ero ¢opmbl. [lapazutusm,
KOoomepalus, MyTyaau3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHHYECTBO).
AMeHcanu3M, HeUTpanu3M. 3HaueHHe OUOTHYECKHX B3aUMOJEUCTBUM IS
CYILIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKH monyiasauuu. OCHOBHBIE MOKa3aTeln
MOMYJISIUUA: YUCICHHOCTD, [NIOTHOCTB, POXIAeMOCTb, CMEPTHOCTB, IPHPOCT,
murpanud. /[lnHaMuka 4ucIeHHOCTH MOMYJISIIIUKA U €€ peryJssius.

JdemoHncTpanum:

[Moptpetsi: A. I'ymbomasar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuer u cxemsl: kapta «IIpupogubie 30Hb1 3emun», «Cpensl 0OUTaHUS
opranu3zMoBy», «Doronepuoguzmy», «llonmynsauun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU NOMyJIsuu uHGY30pun-Tyhenbkn», «Ilumessie nenmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pPaCTECHUMN
U3 pa3HbIX MECT OOUTAHUS.

JlaGopatopHast pabota Ne 4. «BnusHMe cBeTa Ha pPOCT M pa3BUTHE
YEPEHKOB KOJIEYCa.

[IpakTudeckass pa6ota Ne 2. «Iloacu€r MIOTHOCTH TOMYNSAIWNA Pa3HBIX
BUJIOB PACTEHUID».

Tema 4. CooOmecTBa ¥ IKOJIOTHYECKHE CHCTEMBI.

Coo01iectBO Opranu3mMoB — 6uoreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
IpPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunbl-momuHaHTHL. CBS3U B
OHoIIEHO3E.

DKoJIoruYecKkne CcucTeMbl (PKocucteMbl). IloHsiTHE 00 »KOCHCTEeME U
ouoreornieHoze. DyHKIMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: TPOAYIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BemecTs W TOTOK JHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHHU dKOcUCcTeMBI. [luteBsie nienu u
cetu. OCHOBHBIE TIOKa3aTelud OAKOCHCTEMBI: OuWomacca, MPOAYKIIHS.
DKOJIOrMuecKkue MUpaMuJIbl: MPOAYKLUUH, YUCICHHOCTH, Ouomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUYUBOCTH, CaMOperyJsinus, pazsurue. CyKieccus.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. OIKocHCTeMa
XBOMHOI'O MJIM MIMPOKOJIMCTBEHHOIO JIECA.

AHTpPOTNIOTEHHBIE 3KOCHUCTEMBL. ATPO3KOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonornueckoe u Xx03siiCTBEHHOE 3HAUEHHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpazue kak (axtop ycroitunBoctu sKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepnanckoro o 6uocdepe. ['panutip, coctaB u CTpyKTypa
ouocheprr. KuBoe BemecTBo u ero pyHkmuu. OcobeHHOCTH OHMOChEphl Kak
IJI00AIBHOM 3KOCHCTEMBI. J[MHaAMH4YEeCKOoe paBHOBECHME M oOpaTHas CBS3b B
ouocdepe.

KpyroBopotel Bemiects8 M OMOT€OXMMHUYECKHME LUKIbI 3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Onocdepsl. OCHOBHBIE OMOMBI CYIIH.



YenoseuectBO B Ouochepe 3emiid. AHTPONOT€HHbIE HW3MEHEHHS B
o6uocdepe. ['obanbHbBIE YKOIOTHYECKUE TTPOOTIEMEI.

CocyuiecTBoBaHue MPUPOBI u YEJI0BEUYECTBA. Coxpanenue
OuopasHooOpa3usi Kak OCHOBa  ycTolumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECypcaMu M HUX HUCIIOJIb30BaHHUE.
JlocTimxeHust OMOJIOTUY U OXpaHa MPUPOJIBI.

JdemoHcTpanum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabnuupl u cxembl: «I[lunieBsie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmecTBa», «llenu nmutanus», «IKOJIOrMUYECKas] MUPAMUIAY,
«buochepa wu  yenmoBek», «IKocHCTEMa IIMPOKOJUCTBEHHOTO  Jiecay,
«JKocuctema XBOWHOro Jiecay, «buOLIEHO3 BOAOEMA», «ATPOLEHO3,
«IIpumepHBIE aHTPONMOTECHHBIE BO3ACHCTBHUS Ha MNpUPOAY», «Baxueiue
UCTOYHUKU 3arpsi3HEHUS] BO3JyXa U TPYHTOBBIX BOa», «[louBa — BakHelias
coctapistomas ouochepb», «DakTopel nerpaganuu mouBy, «llapHUKOBBIN
ahdexr», «DakTopbl paaMOAKTUBHOTO 3arpsizHeHHs Ouocdepsr», «OOmas
cTpykTypa 6uochepr», «PacnpocTtpanenue xxu3Hu B 6uocdepe», «O30HOBBIN
skpan ouocheps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopor azora B
IPUPOJICH.

O6opynoBaHue: MOACTb-aNTUIMKAIUS « TUMMYHbIe OMOLIEHO3BY, TepOapuit
«PactutenbHple  cooOmiecTBa», Kosuiekuuu — «buoreHos», «Bpenurenu
BOKHEUIIIUX CEIBCKOXO3IMCTBEHHBIX KYJIbTYp», TepOoapuui W KOJUICKIIUU
pacTeHU W JKUBOTHBIX, TPUHAJICKAIINE K PA3HBIM IKOJOTHUUECKUM TPYIIIaM
onHoro Buaa, KpacHas xkuura Poccuiickoit ®eneparnuu, u300pakeHuUs
OXpaHsAEMbIX BUJIOB pacTeHuit U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O
BNUOJIOT N HA BA30BOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTam
OCBOCHHUSI OOYy4YalIIMMHUCS TMPOrpaMM CpeaHEero ooOImero oOpa3oBaHUs:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType TUUHOCTHBIX pe3yiabTaTOB OCBOCHMS npeamera «buonorus»
BBIZICJICHBI  CJICAYIOIIME  COCTaBIISIONIME:  OCO3HAHHE  OOYYaIOIIMMUCS
POCCHUMCKONW TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEJTbHOCTH U CaMOOTPEICIICHUIO, HAIMYUE MOTHBAIUU K OOYyYCHHIO
OMoJIOrUH, 11eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TpaauLIMi  pa3BUTHUSA
OMOJIOTMYECKOTO  3HAaHUS, TOTOBHOCTb W CHOCOOHOCTh OOydYaroluxcs
PYKOBOJICTBOBaTbCSI B CBOEH  JACATEJBHOCTA  IIEHHOCTHO-CMBICIOBBIMU
yCTaHOBKaMH, MPUCYIIUMH CHUCTEME OMOJIOTUYECKOro OO0pa30BaHMSs, HAIMYUE
AKOJIOTUYECKOTO TPAaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh IIEIM M CTPOHUTH
YKU3HCHHBIC TIJIaHBI.

JInyHOCTHBIE PE3YJbTAThl OCBOCHHUS TNpeameTa «bHoJoTus» JTOCTUTaIOTCA
B CIMHCTBE Yy4YeOHOW M BOCTHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMUA  POCCUHCKUMU  COIIMOKYJIbTYPHBIMU, MCTOPUUYECKUMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHITHIMU B OOIIIECTBE MIPABUIIAMH U
HOpMaMHM TIOBEJICHMSI U  CIOCOOCTBYIOT  IpolleccaM  CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PAa3BUTHS BHYTPEHHEW MO3WULUU JIMYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K 3aKOHY U IPABONOPSAKY, YEJIOBEKY Tpyda U
CTapiieMy TOKOJEHUIO, B3aMMHOIO YBa)K€HHUs, OEpPEKHOTO OTHOIIEHHUS K
KyJIbTYPHOMY HacJ€AUI0 W TPAJULMUSIM MHOTOHAIIMOHAIBHOTO Hapoaa
Poccuiickoit @enepannu, NpUpoIe U OKPYKAOIIEH Cpee.

JIndHOCTHBIE pPE3yJIbTaThl OCBOCHUS y4yeOHOro mpeamera «buoiorus»
JTIOJIKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOy4Jaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH TIO3UIIMEH JIMYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMH, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO0  0OIIecTBa,
paclIMpeHue >KMU3HEHHOrO ONbITA W OMNbITAa JIEITEJIBHOCTH B MpOLEcce
pean3alry OCHOBHBIX HAIIPABJICHUM BOCIHUTATEIBHOW IESATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOTro BOCIUTAHUS:

chOpPMHUPOBAHHOCTh  TPAXKTAHCKOM  TO3UIMU  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTUTYIHMOHHBIX TMpaB W OOS3aHHOCTEH, yBaKEHUE
3aKOHA W NIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPU CO3AAHUU
Y4eOHBIX MPOEKTOB, PEIICHUH YUYeOHBIX U MO3HABATENIbHBIX 3a7]a4, BBITIOJHEHUH
OMOJOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€,



YMEHHUE YUYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aMMOJICUCTBHS JIOAEH C pa3HBIMU YOEXKJIECHUSMHU, KYJIbTYPHBIMU LIEHHOCTIMU
Y COLMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHUS
y4eOHBIX, MO3HABATEIbHBIX M MCCIEIOBATENbCKUX 3a7a4, YBaXXUTEIBHOIO
OTHOIIEHUS] K MHEHHIO OIIMOHEHTOB NPH OOCYKJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

TOTOBHOCTb K T'YMaHUTAPHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MaA, YBaXXEHUS K CBOEMY HApPOAY, YyBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CBOM Kpal, CBOWO PoauHy, CBOM SI3BIK U KYyJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEAUI0 M IaMSATHUKAM
OPUPOJBI, JOCTHKEHUSIM Poccun B HayKe, HCKYCCTBE, CIOPTE, TEXHOJOTHSX,
Tpyne;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCUUCKMX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHMOJOTWH, MOHUMAHUS 3HAYECHHs OWOJOTHM B TO3HAHUU 3aKOHOB
IPUPOJIbI, B KU3HU YeJIOBEKa M COBPEMEHHOI'0 O0IIIEeCTBa;

ujeitHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUI0 M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €r0 CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEW POCCUIUCKOTO HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIIMIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OpUEHTHPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUYUBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JAAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauusiMHu HapoJoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

SCTETHYECKOE OTHOLICHHE K MUPY, BKIIOYast ICTCTUKY ObITa, HAYYHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOLICCTBEHHBIX OTHOLICHHIL

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW MPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHAAaX MCKYCCTBA, CTPEMIICHUE
IPOSIBJISITH KAU€CTBA TBOPUECKON JTUYHOCTH;

5) ¢pusuveckoro BocnuraHus, GopMHUpPoOBaHUS KYJIbTYPbI 310POBbS U
3MOLMOHAIBHOIO 0JIArOMOJIyYHsl

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOaJIaHCUPOBAHHBI PEXUM 3aHATHH W OTAbIXa, peryisipHas Quanyeckas
AKTUBHOCTB), OEpEeXHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37]0POBbIO;

MIOHMMAaHWE LEHHOCTU IPaBWI WHIAMBUAYAIbHOTO W KOJUIEKTUBHOTO
0€30MacHOro TMOBEIEHUS B CHUTYyalUsX, YIPOKAIOUIUX 370POBBI0 U JKHU3HU
JIIO/ICH;

OCO3HAaHMWE  IMOCIHEACTBUA W HENPUATHS  BPEIHBIX  MPUBBIYEK
(ynotpe0OyeHus aakorois, HAPKOTHUKOB, KypeHUsl);

6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTB K TPYZy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JIIOOHE;



TOTOBHOCTbh K AKTUBHOW AEATEIBHOCTU TEXHOJOTMYECKOM U COLUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAaHUPOBATh u
CaMOCTOSITEIBHO BBINOIHATH TaKyIO A€ TEIbHOCTD;

UHTEpPEC K pa3auuHbiM cdepaMm npodecCUuOHAIbHON JesATEIbHOCTH,
YMEHHUE COBEpLIaTh OCO3HAHHBINA BHIOOP OyylIel npodeccuu u peaan30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO U CcamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3KOJIOTNY€eCKOT0 BOCIIMTAHMS

HKOJIOTHYECKHU 11€J1IeCO00pa3HOe OTHOUIEHUE K MPHUPOJAE KaK HMCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYLIECTBOBaHUS;

MOBBIINICHUE YPOBHS JKOJIOTHYECKOM KYJBTYPhI: MPUOOPETCHHUE ONBITa
IUIAHUPOBAHUS TOCTYNKOB W OIEHKHM HX BO3MOXHBIX TMOCIEACTBUN st
OKPYKAIOIIEN CPEBI;

OCO3HaHME II100aJBLHOTO XapakTepa 3KOJIOTHYEeCKUX MpodiieM U myTel ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh MPHOOpETaeMble MPU H3YYEHUU OUOJIOTUU
3HAHUS W YMEHHUS TIPU pEIIeHUH TMPoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
IPUPOIONIONIb30BAaHUEM  (COONIIOICHHE TpaBUJI  TOBEJEHUA B  MPHUPOJE,
HAIPABJICHHBIX Ha COXPAHEHHE PABHOBECHUS B JKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMPUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYKaIOIICH
NPUPOJHOMN Ccpejie, YMEHHE MPOrHO3UPOBATh HEOIArONPHUSATHBIE HKOJIOTHYECKUE
MOCJICICTBUS TIPEANTPUHUMAEMBIX JEHCTBUN U MPEOTBPAIIATh UX;

HaJU4YUE€ Pa3BUTOrO HKOJOTUYECKOTO  MBIIUICHHS, 3KOJIOTMYECKON
KyJbTYpbl, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIPaBIC€HHOCTH, YMEHUS
PYKOBOJCTBOBAThCS UMHU B MO3HABATENIBHOW, KOMMYHHKAaTUBHON U COLIMAIBHOM
IpaKkTUKE, TOTOBHOCTM K YYacTHIO B IPAKTUYECKOW JE€ATEIIbHOCTH
AKOJIOTUUECKOI HAIlPaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U OOIIECTBEHHOW MPAaKTHUKWA, OCHOBAHHOTO Ha JAHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TMOJUKYJIbTYPHOM
MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKON KYJbTYphl KaK CPEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJAbMU U MTO3HAHUS MUPA;

NOHMMaHHe CnenuPUKU OMOJIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBAaHUHN PANMOHATHLHOTO HAYYHOTO MBINUJICHUS, CO3IaHUH 1I€TI0CTHOTO
MIPEICTaBICHUS 00 OKpYKAroIIeM MUPE KaK O €IHMHCTBE MPUPOJIbI, YETIOBEKA U
oOIIecTBa, B MO3HAHWH MPUPOJIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpodiieM
COXpaHEHHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJII COBPEMEHHOW ITUBUIIM3AIINN:
oOecrieueHus: HOBOTO YPOBHS Pa3BUTHsI MEIUIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemaTh pPEeCypcHbIe MPOOJIEMBI  pa3BUTHS
YeJIOBEYECTBA, MMOUCKA MyTEH BBIXO/A U3 TI00aTBHBIX KOJIOTHUECKHUX MPOOIeM
u obecreyeHHs] TMepexoja K YCTOWYMBOMY PAa3BUTHIO, PAIOHATEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHAAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUH OHOJIOTUYECKUX 3HAHUW B LEIAX
MOBBIIIEHUSI OOIIEeH KyJIbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (YHKUMOHAJIbHOM  TPAMOTHOCTH  OOYy4YarolIUXCH,
dbopmMupyemoii pu U3y4eHuu OUOJIOTUY;

MOHMMAHHE  CYIIHOCTHU  METOJIOB  TMO3HAHMS, UCIOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCMOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHajau3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIETO MUpPA U MPOUCXOAIINUX B HEM
W3MEHEHUM, YMEHHE JieJaTh 0OOCHOBAHHbBIC 3aKJIIOUEHHUS HA OCHOBE HAYUYHBIX
(aKTOB ¥ UMEIOIIMUXCS TAHHBIX C LETbI0 MOJYYSHUS! JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESTEIHbHOCTH, TOTOBHOCThH OCYILECTBIISITh
MIPOEKTHYIO U UCCIIEI0BATEIIHCKYIO NCSATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY 0Opa3oBaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHUIO HOBBIX 3HAHUU MO OMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHbie  pe3yJbTaThl  OCBOEHUA  y4eOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAYMMBIC IS (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4Yaromuxcs  MEXKIUCIUIUTMHAPHBIE  (MEXMpPEIMETHBIE)  OOICHAYyYHbIC
MOHSTHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOW KAapTUHBI MUpa U crenuduky
METOJOB TIO3HAHMS, UCIIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEPrus, SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBbIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIOJIeHHe, HU3MEpeHHe,
DKCHEPUMEHT U JIPYIHUX), yHUBEpCAJIbHbIE  y4uyeOHBbIE  JIEHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, PpEryJSTUBHbBIE), OOECIeYNBAIOIINE
¢dopmupoBanue (yHKIIMOHAIBHON T'PAaMOTHOCTH M COIMAIBHOM KOMIETEHIIUU
OoOy4YaroImuXcs, CIOCOOHOCTh OOYyYaIOIIMXCS  HCIOJIb30BaTh  OCBOCHHbBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA W  YHUBEpPCAJIbHbBIC
y4eOHbIe IeMCTBHS B IO3HABATEIHLHON U COIMATIBHOM MPAKTUKE.

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHEr0 OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIbBHBIMM  Y4eOHBIMH  INO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JOrHYEeCKHe JIeiCTBHS:

CaMOCTOATENbHO  (opMyTHMpoBaTh U aAKTyalIM3UpOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOI'O MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, 000OIICHHs), pPacKpbIBATh
CMBICIT OMOJIOTMYECKHX TOHATHH (BBIACHATh WX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIUBATh CBSI3U C IPYTUMU NOHATUSAMHU);

ONpEeNeNATh LENU ACATEIbHOCTH, 3aJiaBasi MapaMeTpbl U KPUTEPUU HUX
JNOCTH>KEHUSI, COOTHOCUTH pE3yJbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Uil OOBsICHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUYECKHUE paCCYyX IeHUsA (MHIYKTHBHBIE, JAEAYKTUBHBIE, IO
aHAJIOTUH), BBISIBISITH 3aKOHOMEPHOCTU W MPOTHUBOPEUHS] B paccMaTPUBAEMbIX
SABJICHUSAX, GOPMYJIUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;



MPUMEHATh  CXEMHO-MOJICTIbHBIC  CPEACTBA I MPEACTABIICHUS
CYIIIECTBCHHBIX CBSI3€M W OTHOIICHHWN B M3yYaeMbIX OHMOJIOTHYECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYMA pPAa3HOTO POJA, BBIIBICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUTAH PEIICHHS MPOOJIEMBI C YIETOM aHAIM3a UMEHOIIHXCS
MaTepHATBHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIBHOCTH, OIIGHUBATh COOTBETCTBUC
PE3YNBTATOB LEJISAM, OIICHUBATH PUCKH TOCJICICTBUN NEATEIHPHOCTH;

KOOPJIWHUPOBATh M BBIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 6a30BbBIE HCCJIET0BATEILCKHE IEHCTBHSA:

BJIQJCTh  HABBIKAMH  y4€OHO-MCCIICIOBATEILCKOH M TPOCKTHOU
NCSATENBbHOCTH, HABBIKAMH  pa3pelicHuss Npo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY MOWCKY METOJOB PEIICHUS MPAKTHYECKUX
3aJ1a4, IPUMECHCHHIO Pa3JIMYHBIX METO/IOB TIO3HAHMUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIbI JCATCIBHOCTH IO TOJYYCHHIO HOBOTO
3HAHMSI, €r0 HMHTEPIPETAIMK, NPEOOPa30BaHUI0 M NPHUMCHCHHIO B yYeOHBIX
CUTYaIUsIX, B TOM YHCJIC TIPHU CO3/IaHUN YUYeOHBIX U COITUATBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJACTh  HAyYHOH
TEPMHUHOJIOTUEH, KITFOUEBBIMHU MTOHATUSAMU U METO/IaMH;

CTaBUTh W (OpMyJIMpPOBaTH COOCTBEHHBIC 3aJa4yd B 00pa30BaTEIIbHOMN
JESATEITBHOCTH U )KM3HCHHBIX CUTYaITUsX;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIOTE3y €€ pelleHUsl, HAXOAUTh apryMEHTHI JJIs JOKa3aTeIhCTBA
CBOHMX YTBEPXKJICHHH, 3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHHUS;

aHAJM3MPOBATh TIOJIyUYEHHBIE B XOJIe pelIeHUs 3aJlaud Pe3yJIbTaThl,
KPUTUYECKH OIEHUBATh HMX JOCTOBEPHOCTb, NPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHUSX;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsAM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;,

OCYIIIECTBIIATH IeJICHANIPABIICHHBIM MOKMCK MEPEHOCa CPENICTB M CIIOCOOOB
NeHCTBHS B IPOPECCUOHATIBHYIO CPENY;

yMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JIacTH
KU3HEICATEITLHOCTH;

yMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIJIBUTATh HOBBIC MJICH, IIPE/JIaraTh OPUTHHAIBHBIC TIOIXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHNE AIbTCPHATHUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OPUCHTHPOBATLCA B PA3JIMYHBIX MCTOYHHKAX HHpopMamuu (TEeKCTe
y4eOHOro 1ocoOHus, HAyYHO-TIOMYJISPHOW JHUTEpaType, OHOJOTHYCCKUX
CIIOBapsIX W CIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTEepHeTe),
aHAIN3UPOBATh WH(OPMALMIO PA3IUYHBIX BHIOB U (OPM INPEACTABICHMS,
KPUTHYECKHU OIICHUBATH €€ JOCTOBEPHOCTHh M HEMTPOTHBOPEUUBOCTH;

(dbopMyIHPOBATH 3aMPOCHI M IPUMEHSATh Pa3JIMUYHBIE METOIbI IIPH TTOMCKE U
orbope Owmonornyeckor wWHGOPMAIMKM, HEOOXOJUMOW IS  BBITOJTHCHUS
y4eOHBIX 33/1a4;

npuoOpeTaTh OMBIT MCIIOIB30BaHUS WH()POPMATMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIICHCTBOBATh KYJIbTYpy AaKTHBHOTO  HCIIOJb30BaHUS
Pa3IMYHBIX IIOUCKOBBIX CUCTEM;



CaMOCTOSATEJIbHO  BBIOMpAaTh ONTUMAJbHYIO (OpMY HpeICTaBICHUS
Oouonornyeckoil uHpopmanuu (cXeMbl, TIpaduKu, AUarpaMMbl, TaOJIULBI,
PUCYHKH U IpyTO€);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa Hpu padoTe ¢
Ouonornyeckoil uHGOpMaLMEe: NPUMEHSATh XHUMHUYECKHE, (QU3NYECKUE WU
MaTeMaTU4YecKue 3HaKu MU CUMBOJBI, (hOpMyJibl, a0OpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HAaBbIKAMM  pAClO3HAaBaHMS M  3alIMThl  MH(POPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepcaldbHBIMH KOMMYHHKATHBHBIMU 1€CTBUSAMM:

1) o0menue:

OCYUIECTBJISITh KOMMYHHMKallMMd BO BCeX cdepax KHU3HU, aKTUBHO
y4acTBOBAaTh B JUAJNOre WIM JAUCKYCCHUHM IO CYIIECTBY OOCYX AaeMOU TeMbl
(yMeHHe 3alaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBITMIOJTHEHUS TIpe/jiaraeMou 3a7jauM, YYUThIBaTh HHTEPECHl U COTIACOBAHHOCTh
NO3UIUHI APYTUX YYACTHUKOB JIMAJIOTa WU TUCKYCCHH);

pacno3HaBaTh HeBepOalbHbIE CpE/ICTBA OOIIEHHS, MOHMMATh 3HAYECHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(MIMKTHBIX CUTYaIUMH,
YMETh CMSITYaTh KOH(MDIUKTHI U BECTU MEPETOBOPHI;

BJIa/IETh PA3JIMYHBIMU ClIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HAMEpPEeHUs] JAPYruX JIIOJeH, TMpOSBIATh YBAXHUTEIbHOE OTHOILIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme (HopMyIUpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI 1eSATeILHOCTbD:

NOHMMaTh M MCIOJNB30BaThb  IPEUMYILIECTBA  KOMaHJHOW U
UHIMBUIYabHOM  pabOThl MpU  pEUIeHUMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IPUMEHEHHUS IpyNIOBBIX bopm
B3aMMO/IEUCTBHUS IIPH pEIICHUN yueOHOH 3a/1auu;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JECUCTBUH C YUETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)kJI0T0 YJI€HA KOJIEKTHBA;

OPUHUMATh I€IM COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh JECUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpeensiaTh pojid ¢ y4éTOM MHEHUH YYacCTHHUKOB, OOCYXKAaThb pPE3yJIbTaTbhl
COBMECTHOM padOTHI;

OLIEHHMBATh KaueCTBO CBOETO BKJIaJa M KaXJOr0 YYaCTHHKAa KOMAHJbI B
OOIIMii pe3yNbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B Pa3INYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBnageHne yHMBepCaIbHBIMHU PeryJsTHBHBIMU 1eHCTBHAMM:

1) camoopraHu3amms:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAHUS ISl BBIABICHUS NPOOJIEeM U HX
pELICHMS B )KU3HEHHBIX U yY€OHBIX CUTYyaLUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUHN 1IEJIeBbIE M CMBICIOBBIC
YCTaHOBKHU B CBOMX JEHCTBHUAX U MOCTYIKAaX MO OTHOLIEHUIO K )KUBOM MPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBbIO OKPYXKAIOLIUX;



CaMOCTOSITEJIbHO ~ OCYILECTBIISATH ~ IO3HABATEIBHYIO  JESTEIbHOCTD,
BBISIBJISITh MPOOJIEMBI, CTaBUThb W (POPMYJIMPOBATh COOCTBEHHbIE 337a4d B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSATEJIHO COCTaBJISATh IUIAH PEHIEHUs Npo0ieMbl €  Y4ETOM
HMMEIOIIUXCST PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEHN U MIPEANOUTCHHII;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacliMpATh  paMKM  y4yeOHOro mpeaMeTa Ha  OCHOBE  JMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CIocOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW JSPYAUIIMHU B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO MOBBIIMIATh CBOW 00pa30BaTENbHBIN U
KyJbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB IIEJISIM,

BJaJ€Th HABBIKAMHM IIO3HABATEJILHOW pedJeKCHH Kak OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOILIECCOB, HUX PE3YJIbTaTOB U
OCHOBaHHUM, UCTOJB30BaTh MPUEMBI PeIIEKCUHN IJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO NMPUHUMATH PELICHUS MO UX
CHI)KECHHUIO;

NPUHUMATh MOTHUBBI W APTyYMEHTHI JIPYyTUX MpU aHAJIU3€ pPE3yJbTaTOB
NEeSATENbHOCTH;

3) npuHsATHE ce0s1 U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMAaTh MOTHBBI M ApPryMEHThl JPYTuMX IpU aAHAIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYIHX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3HUIMU JPYTrOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATHI

[Ipenmetnbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKIIOYAIOT CHemupUUecKue Uil ydeOHOro mpeaMeTa
«buonorus» HayuyHbIE 3HAHHS, YMEHUS M CHOCOOBI JCHCTBUI MO OCBOEHUIO,
WHTEPIpPETAllMd H TNpeoOpa3oBaHUIO 3HAHWM, BUIBI JCATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHHS M MPUMEHEHWIO 3HAHWNA B PA3IMYHBIX Y4EOHBIX
CUTyallusX, a TaKKe B PEAIbHBIX >XU3HEHHBIX CHUTYaIlUsAX, CBA3aHHBIX C
ouonorueii. B mporpamMme npeaMeTHbIE Pe3yJbTaThl MPEACTABICHBI IO TOJIaM
00y4eHHUSI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npeamera «buonorus» ¢ 10
KJlacce NOJKHBI OTPAXkKAaTh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKUX H 3apyOCKHBIX YUYCHBIX-OMOJOTOB B pPa3BUTHE OWOJIOTHH,
(bYHKITMOHAIPHON TPaMOTHOCTH Y€JIOBEKa JUIsl PEIISHUs )KU3HCHHBIX 3a/1a4;



YMEHUE PacKpbIBaTh COJACpPKaHHE OUOIOTUYECKUX TEPMHUHOB U MOHSITHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonu3Mm (0OMEH BEIIECTB M MpeBpalleHUE
SHEPIruM), romMeocTa3 (CaMOperyJisiius), YpOBHEBas OpraHu3allus >KHUBBIX
CHUCTEM, CaMOBOCIIPOU3BEICHUE (penmpoaykuus), HACJIEeICTBEHHOCTb,
W3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHUE H31arath OHUOJOTMYECKHE TEOpUHU (KJIETOYHAsl, XPOMOCOMHAas,
MyTallMOHHAsA, LIEHTpajdbHas JOTMa MOJEKYJIsSIpHOM Ouosorun), 3axoHsl (I'.
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 HeHTpax MHOT000pasus u
MIPOUCXOXKJEHUsI KyInbTypHbIX pactenuid H. . Basunosa), omnpenensith
T'PaHUIIBI X IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOAaMHU HAYYHOT'O NTO3HAHUSA B OMOJIOTMH: HaOJI0/IeHHE
U OTIMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBJICHUN, OPraHU3alUsl U TTPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBIDKCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTU MEXJY HUCCJIEAYyEMBbIMU BEJIIMUYUHAMH, OOBSICHEHHE MOJYYECHHBIX
PEe3yJIbTAaTOB, UCIOIL30BAHHBIX HAYYHBIX MOHATHM, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BEIBOJIBI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, OCOOEHHOCTHU
IpOIIECCOB: OOMEHa BEIIECTB U MPEBPAICHUSI DHEPTUH B KIIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M DHEPreTHYecKoro oOMEHa, XeMOCHMHTE3a, MHTO3a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXKCHHS, WHIWBUAYAIBHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTDH MOTyYCHHBIC 3HAHUS JJIs1 OOBSICHEHHS] OMOJIOTUYECKUX
IIPOIIECCOB U SBJICHUH, JJIsI IPUHATUS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM
KU3HU C 1EIbl0 oOecreueHusi O€30MacHOCTH CBOETO 3J0POBBS U 3/I0POBbA
OKpYXAaIOIUX JIIO/IeH, COONIOAEHUsT HOPM TPaMOTHOTO TIOBEACHHUS B
OKpYyXarolen MpUpoaHON cpeie, MOHMMaHUuEe HEOOXOAUMMOCTH UCIIOJIb30BaHUS
JOCTHXKEHUW COBPEMEHHOM OMOJIOTMU M OMOTEXHOJIOTHH I palMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHUE pellaTh »JJIEMEHTApHbIE TEeHETHYECKHWE 3aJlayd Ha MOHO- U
TUTHOPUAHOE CKpPEIIMBAHME, CIIETIEHHOE HAClIeJOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUTHOTO CKPEIIUBAHUS JJIs TPeICKa3aHus HACIEOBaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOJHATH J1A0OpaTOPHBIE U MPAKTUUECKHEe padOTh, COOIIOIATh
npaBuia Ipu padbore ¢ yueOHBIM H J1a00paTOPHBIM 000PYyI0BAaHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HMHTEPIPETUPOBATH HH(POpPMAIUIO
OMOJIOTUYECKOTO COJIEP)KaHMS, BKJIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
pa3TUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HH(OpMaIuu, HAYYHO-
MONYJISIPHBIE MAaTepHAJIbl), STUYECKUE aCIEKThl COBPEMEHHBIX HCCIICIOBAHUI B
Ouonoruu, MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO037]aBaTh COOCTBEHHBIC NMHCHMEHHBICE M YCTHBIE COOOIICHWS,
0000mass OMOJOTHYECKYI0 HH(POpMAUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO MCTIOIH30BaTh MOHSATUHHBIN anmapat OUOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO NIpeamera «bromorus» 6 11
KJlacce JOJKHBI OTPaXKaTh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIaje
POCCHICKUX H 3apyOCKHBIX YUYCHBIX-OMOJOTOB B pPa3BUTHE OMOJIOTHH,
(GYHKITMOHAIPHON TPaMOTHOCTH Y€JIOBEKa JUTsl PEIISHHUs )KU3HCHHBIX 3a/1a4;



YMEHHE PacCKpBIBATh COJECp)KaHUE OMOJOTHYECKUX TEPMHHOB M TIOHSATHI:
BUJI, TOMyJsuusi, TeHODOHJ, DSBOJIOUMS, JBIXKYyLHMEe CWIbl ((PaKTOpHhI)
ABOJIIOIHH, MPUCTIIOCOOJIEHHOCTh OpraHU3MOB, BU000pa30BaHUE,
AKOJIOTHYECKHE (HAaKTOPBI, IKOCUCTEMA, TTPOAYIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
LEeTH MMUTaHUs, YKOJIOTUYeCKas MupaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3Jlaratb OHOJOTHYECKHE TEOpHH (PBOJNIONMHMOHHAS Teopus Y.
JlapBrHA, CHHTETHYECKas TEOPHUS DSBOJIONMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactBa K. M. Bapa, uepenoBanus riaBHbIX HanpaBiIeHUN U
nytedt sBomtonnu A. H. CeepuioBa, yuenusi o 6uochepe B. 1. Bepuanckoro),
OTIPEICIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIa/I€Th METOJaMHU HAYYHOTO MTO3HAHUS B OMONOTHH: HAOIIOACHNE
M OITMCaHME KUBBIX CUCTEM, MTPOLIECCOB U SIBIICHUH, OpraHu3allvs U TIPOBEICHHE
OMOJIOTMYECKOTO  DKCTIIEPUMEHTa,  BBIABMIKCHHE  THIOTE3bI,  BBISBICHHUE
3aBHCHUMOCTH MEXJy HCCIEAYEeMBbIMH BEIMYMHAMH, OOBSICHEHUE MOTyUYEHHBIX
PE3yNbTaTOB, UCITOJIB30BAHHBIX HAYYHBIX MOHSATHH, TCOPUH M 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJIBI HA OCHOBAHHH MOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHBIC MPHU3HAKA CTPOSHUS OMOJIOTHYECKHUX
OOBEKTOB: BHWJIOB, TOMYJSIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB,
OMOTeOIIeHO30B U JIKOCUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEIACTBECHHON
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30oBaHus,
NPUCIIOCOOJICHHOCTH OpPTaHU3MOB, JEUCTBUS DKOJOTHYECKHUX (HAKTOPOB Ha
OpPraHW3MBbI, TIEPEHOCAa BEIIECTB W TIOTOKAa DJHEPrUM B DKOCHCTEMAX,
AHTPOTIOTCHHBIX M3MEHEHWH B JKOCHUCTEMaxX CBOECH MECTHOCTH, KPyroBOpOTa
BEIECTB M OMOT€OXMMHUYECKHX IIUKIIOB B Onocdepe;

yMEHUE TPUMEHSTh NOJyYSHHbIC 3HAHUS I O0BSICHEHUST OMOJIOTMUYECKIX
IPOIIECCOB U SBJICHUMN, JUTSI TPUHSITHS IPAKTUUECKUX PEIICHUN B MTOBCEITHEBHOU
KU3HA C IEeNbl0 oOecrieueHusi O€30IacHOCTH CBOETO 3/0POBbS U 30POBBS
OKpYXAaIOIUX JIIOAe, COOJIOJEHUsT HOPM TPAaMOTHOTO TIOBEACHHUS B
OKpYyXarolel MpUpoaHON cpeie, MOHMMaHUuEe HEOOXOAMMOCTH MCIIOJIb30BaHUS
JTOCTHKEHU N COBPEMEHHOM ounonoruu TUTST palMOHAILHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHUE pellaTh JJIEMEHTApHble OWOJOTHYECKHE 3aJlayd, COCTaBISATH
CXEMBI TIEPEeHOCa BEIIECTB U SHEPTUU B dIKOCHCTEMAX (1IN MUTAHMUS);

yYMEHHE BBITIOJHATH J1JA0OPATOPHBIE U MPAKTUUECKHEe padOThI, COOIIOIATh
npaBuia Ipu padbore ¢ yueOHBIM H J1a00paTOPHBIM 000PYyI0BAaHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HMHTEPIPETUPOBATH HH(POpPMAIUIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOUYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3TUYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HH(OpMaIuu, HAyYHO-
MOMYJISIipHBIE  MaTepHalibl), paccMaTpUBaTh TJI00aTbHBIE SKOJOTUYECKUE
POOIEeMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO03/7]aBaTh COOCTBEHHbIC NHCbMEHHBIE U YCTHBIE COOOIICHHUS,
0000mas OMOJOTHYECKYI0 HH(POpMAUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO WCITIOJIB30BATh MOHSATUHHBIH ammapar ounosorumu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
Ne HaumeHoBanue KoJsnyecTBo 4yacoB
DJIeKTpOHHbIe (L (PPOBbIE)
n/ pa3aeyioB U TeM Konrpoabubie IIpakTH4eckue
Bcero o0pa3oBaTte/ibHbIE pecypchl
n nporpamMmbi padoThI padoThI
bu6moreka [IOK
1 b
HOTIOTHA Kax Hayxa 2 0.5 https://m.edso00.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 bu6moreka [IOK
OpraHu3aus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U g 1 1 bu6moreka [IOK
CTPOECHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeabHOCTD 6 bubnuorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
PazmHoxenue u
5 HWHIUBHIyaIbHOE 5 1 bubnuorexa LTOK
AUBHAY https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocts u
6 M3MEHYUBOCTh 8 1 15 bubnmorexa LTOK
' https://m.edso0o.ru/7f41¢c292
OpraHu3MOB
7 Cenekuusi OpraHu3MoB. 3 bubnuoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bubnuoreka [JOK
8 P
C3EPBHOS BpeMiA 1 https://m.edso0.ru/7f41c292
OBLIEE KOJIMYECTBO 34 2 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

YACOB 110 ITPOTPAMME




11 KJIACC

HauMeHoBaHHue KoauuecTBO 4acoB
Ne DJIeKTpPOHHbIe (LM (POBbIE)
pa3iejioB U TEM KonTpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChI
nporpamMmbl padoTbI padoTsI
1 DBOJTIOITMOHHAS 9 1 bu6mmoreka [IOK
Oonosorus https://m.edsoo.ru/7f41cc74
Bo3zaukHoBeHUE U Bu6 110K
HOINOTEKA
2
Pa3BHTHE HKH3HH 9 0.5 https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 OKDYIKAOMIAs] 5 1 bu6mmoreka [IOK
Py https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa 1
4 JKOJIOTHUECKHE 9 bubmorexa I[JOK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bu6moreka [IOK
5 P
C3CPBHOC BpeMA 2 ! https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 1 2.5

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBO 4acoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bceero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThl
0 pecypchl
bubmmoreka [JOK
B https://m.edso0.ru/863e612
HOJIOTHS B CHCTEME 1 )
HayK https://m.eds00.ru/863e632
d
MeTtoanl mo3HAHUS
YKUBOU TIPUPOJIBIL.
[TpakTruueckast pabora No
bu6moreka [IOK
1 «Mcronp3oBanue
1 0.5 https://m.eds00.ru/863e612
pPa3IMYHBIX METOOB MPHU 5
U3YUYEHUU -
OMOJOrHYECKUX
00BEKTOBY
bubmuoreka [JOK
Buonornueckue CHCTEMBI,
1 https://m.eds00.ru/863e656
MIPOLIECCHI U UX U3YUYCHHE 4
XUMHYECKUN COCTaB bu6mmoreka [JOK
KieTku. Boja u 1 https://m.edso0.ru/863e674

MUHCPAJIbHBIC COJIN

e



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

beaku. CocraB u

bubmnoreka [IOK

5 https://m.edso00.ru/863e6b7
CTpOCHHE OCIIKOB )
depmMeHTh —
OHMOJIOTUYECKHE
KaTaJn3aTopPBI.
Jlabopatopnas padota Ne bubnuotexa [JOK
6 1 «3yuenne 0.5 https://m.edso00.ru/863e6b7
KaTaJIuTHYECKON 2
aKTUBHOCTH (DEpMEHTOB
(Ha MpUIMepe aMHIIa3hl
WJTU KaTajiasbl)»
bu6moreka [IOK
7 Yraesopl. JInnuasl https://m.eds00.ru/863e687
0
bu6moreka [IOK
HyxnenHoBbIe KUCTOTHI
8 0.5 https://m.eds00.ru/863e6d5
ATO c
Uctopus u metosl
M3YYCHUS KIICTKH. bubnuoreka [JOK
9 Kinerounas Teopus. https://m.edso00.ru/863e6e8
Knetka kak nenoctHas 8
KUBasl CUCTEMA
Crpoenue
10 AYKapUOTHUYECKOI 05

kietku. JlaboparopHas
pabota Ne 2 «3yuenue



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

CTPOEHHUS KJIETOK
pacTeHui, )KUBOTHBIX,
rpuOOB U OaKTepuii mox
MHKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIpenaparax u ux
OTIMCAHHEY

OOMeH BEILIECTB WIIH

bu6moreka [IOK

11 https://m.eds00.ru/863e766
MeTaboIn3M e
OTOCHITES. bu6moreka [IOK
12 https://m.eds00.ru/863e7c9
XeMocHuHTE3 8
. bu6moreka [IOK
13 JuepreTieckuii 0omen https://m.edsoo.ru/863e7aae
Ku3HeHHBIN UK
KJIETKHU. [{eneHne KICTKH.
Murto3. JlabopaTopHas
paborta Ne 3 bubnuoreka [JOK
14 «Habnrogenne Mmuro3a B 0.5 https://m.edso0.ru/863e7dc
KJIETKaX KOHYHMKA 4
KOpeIlKa JyKa Ha
TFOTOBBIX
MHKpOIIpernapaTax»
Buocunte3 Oenka. bu6mmoreka [JOK
15 Peakuus marpudHoro https://m.eds00.ru/863e796

CHHTC3a

e



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubmnoreka [IOK

Tpancnsauus —
16 https://m.eds00.ru/863e796
onocuHTe3 OeJIKa 5
Hexnerounsie ¢hopmbl bubmorera [JOK
17 https://m.edso0.ru/863e754
KU3HU — BUPYCHI 0
bu6mmoreka [IOK
o https://m.edsoo.ru/863e81b
18 OpPMBI pa3MHOXKEHUSA 6
OPTaHH3MOB https://m.edsoo.ru/863e831
e
bu6moreka [IOK
1 Meii
9 o3 https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
OrmnonoTBOpEHUE.
bu6moreka [IOK
JlabopatopHas padota Ne
20 0.5 https://m.edsoo.ru/863e81b
4 «3yueHue cTpoeHus 5
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHKpOIIpenapaTax»
VHHBHAYATBHOE bubnuoreka [JOK
21 Y https://m.edso0.ru/863e843
pa3BUTHE OpraHU3MOB 6
I'enetnka — Hayka o
bu6mmoreka [JOK
22 HACJIEACTBEHHOCTH U

U3MCHYNBOCTH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH

HaCJICIOBAHUS bu6mmoreka [{OK
23 MIPU3HAKOB. https://m.edso00.ru/863e887
MonorubpuHoe 8
CKpEIIMBaHUE
UTHOpHIHOE
ilxpemfIBaHHe. 3akoH bubmorexa HOK
24 https://m.edso0o.ru/863e89a
HE3aBUCHUMOT'0 4
HacJe0BaHUS TPU3HAKOB
CuermienHoe
HacJIeIOBaHUE
MIPU3HAKOB.
JlabopatopHas padora Ne
5 «Azyuenne Bubmuoreka ITOK
25 pe3yIbTaTOB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPHIHOTO U 0
JTUTHOPUTHOTO
CKpEITUBaHUS Y
JpOo30(HITBI HAa TOTOBBIX
MHKpOIIpenapaTax»
I'enetunka momna.
HacrtenoBaiie bu6mmoreka [JOK
26 https://m.eds00.ru/863e8c6
MIPU3HAKOB, CIETICHHBIX 0
C II0JIOM
M3MeHYHUBOCTb.
27 HenacnencrBennas 0.5 bubmorexa LOK

U3MCHYNBOCTD.

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlaboparopHuas pabora Ne
6. N3yuenue
MOTU(UKAITHIOHHOK
W3MEHYHMBOCTH,
MOCTPOCHHE
BapHALMOHHOTO psiia U
BAPUALIMOHHON KPUBOIN»

Hacnencrrennas
U3MEHYUBOCTD.
28 JlabopatopHas padota Ne 05 bubnuotexa [JOK
7. «AHanu3 MyTalun y ' https://m.edsoo.ru/863e8efe
JpO30(HIIBI HA TOTOBBIX
MUKpOTIpEIiapaTax»
bu6moreka [IOK
29 I'enetnka yenoBeka https://m.edso00.ru/863e8d7
8
I'onoBast mpomexxyTouHast
30 aTTeCcTalHs: TECTOBAI
pabora
Cenexius Kak HayKa u bubmorexa HOK
31 Y https://m.eds00.ru/863e921
mporecc
4
MeTobl U JOCTUKEHUS bubnuoreka [JOK
32 CEJICKLIMU PaCTeHUM 1 https://m.eds00.ru/863e921
KUBOTHBIX 4
33 buorexnonorus kak bu6mmoreka [JOK

OoTpaciib HIPpOU3BOJACTBA

https://m.edso00.ru/863e933



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

[op)

34

[IpomexxyTouyHas rogoBas
aTTecTanus

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

34

2.5



https://m.edsoo.ru/863e9336

11 KJIACC

Ne KosanyecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE
/ padoThI padoTsbI
" pecypcsbl
DBOJIOLUS U METOLI €€ bubmaorexa LIOK
1 1 https://m.eds00.ru/863ea20
W3YUYCHHS o
Hcropus pazsutus bubnuoreka [JOK
2 MpeJICTaBIeHU 00 1 https://m.eds00.ru/863e957
3BOJIIOLNH 0
bu6moreka [IOK
3 MUuKpOsIBOTIOITHS 1 https://m.eds00.ru/863e9cl
€
[Monynsuus kax
JJIEMEHTapHas €IUHUIA
BHUJA U SBOJIOLIMH. bubnuorexa [JOK
4 JlaGopaTopHas padora Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHEHUE BUIOB MO 6
Mopdororuaeckomy
KPUTEPUIO»
JIBUKYIIME CUITBI bu6mmoreka [JOK
5 (ameMeHTapHbIE 1 https://m.edsoo.ru/863e9da
(baxTOpbI) SBOJIIOLIUU 4
6 EctecTBeHHbII 0TOOD U 1 bubnuorexa [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

ero Gopmal

https://m.edsoo.ru/863e9ed
0

Pe3ynpTarsl sBOIIOLMK:

MPHUCIIOCOOJICHHOCTD
OpPTraHU3MOB U
BUJI000pa3oBaHuUeE.
7 Jlabopatopnas padota Ne 05 bubnuotexa [JOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH
opranusma u eé
OTHOCHUTEIILHOTO
XapakTepa»
Hanpasnenus u nytu bubmorexa [TOK
8 https://m.edsoo.ru/863e9c1
MaKpO3BOJIIOIIIHI o
9 HeoOpatumocts
HBOJIIOLINU
10 Uctopust xu3nu Ha 3emie
U METOJIbI €€ U3y4eHus
['umore3sr bubnuorexa [JOK
11 MIPOUCXOKACHUS )KU3HU https://m.edsoo.ru/863ea5a
Ha 3emie 6
Pa3Butue )Ku3HU HA bubnuoreka [JOK
12 3emuie 1o 3pam U https://m.edso00.ru/863ea6b
nepuogam €
13 OCHOBHBIE ATaIbI 0.5 bubmuoreka [JOK

9BOJIOIIMH

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

pPacTUTENILHOTO U
KHUBOTHOT'O MHpA.
[Tpaktuyeckas padora Ne
1 «M3yuyenue
MCKOIIA€MBIX OCTATKOB
pacTeHUH 1 KUBOTHBIX B
KOJUTEKIIISIX)

(@]

CoBpeMeHHas cucTema

bu6moreka [IOK

14 https://m.edsoo.ru/863ea48
OpPTraHUYECKOTO MHUpa o
OBOJIIOINS YeJI0BEKa bu6moreka [IOK
15
(aaTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JIBYOKYIIIHE CUITBI bubnuorexa [JOK
16 (paxTopsr) https://m.edsoo.ru/863ead4
AHTPOIOreHe3a 4
17 OCHOBHEBIE CTaIUN
ABOJTIOIIMU YE€JIOBEKa
UYenoBeueckue packl U
18 MPUPOIHBIC adanTallu bubmorera I[JOK
PHPOA A t https://m.edso0o.ru/863eaea?
YeJI0BEKa
PesepBHbIil ypoK.
O06o01eHue 1Mo TeMe
19 «Bo03HUKHOBEHHE U
pa3BUTHE )KU3HU Ha
3emiie»
20 DKOJIOorus Kak HayKa



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

Cpenbl oOuTaHus U

bubnuoreka [IOK

21 IKOJIOTHYECKUE (PaKTOPBI https://m.edsoo.ru/863eafec
Abuotnueckue HaKTopHlI.
JlabopartopHast pabota Ne
3. «Mopdomnoruyeckue
0COOEHHOCTH PAaCTCHUI
U3 Pa3HBIX MECT bubmaorexa LIOK
22 0.5 https://m.eds00.ru/863eb10
OoOUTaHUS. o
Jlabopatopnas padota Ne B
4. «BnusHue cBera Ha
POCT U pa3BUTHE
YepEeHKOB KOJIeycay
bu6moreka [IOK
23 buoTtnueckue pakTopsl https://m.eds00.ru/863eb34
8
DKOJIOTUYECKHUE
XapaKTEPUCTHKHU
MOy JISIIHH.
24 [IpakTuueckas pabora No 0.5
2 «lToacuér mioTHOCTH
MOMYJISIUIN pa3HbIX
BHJIOB PACTEHUI»
Coo01ecTBa OpraHu3MoB Eubmiorexa HOK
25 https://m.edso00.ru/863eb46
— OuoIeHo3 .
26 DKOJIOTUYECKUE CUCTEMBI bubmuoreka [JOK

(3KOCHCTEMBI)

https://m.edsoo.ru/863eb46



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

a
OcHOBHBIC TTOKA3aTSIU
9KOCUCTEMEL. Eub 110K
nOInOTEKA
27
IxogoruecKue . 1 https://m.edsoo.ru/863eb5fa
nupamuibl. CBoiicTBa
skocucteM. Cykueccust
28 [IpupoHbIE 5KOCUCTEMBI 1
29 AHTpONIIOTr€HHBIE 1
9KOCHCTEMBI
bu6moreka [IOK
buocdepa — rnodansHa
30 noceep o b 1 https://m.edso00.ru/863ebb5
JIKOCHCTEMa 3eMITH .
3aKOHOMEPHOCTH Bubmuoreka ITOK
31 CYIIIECTBOBAHUS 1 https://m.edso00.ru/863ebd1
ouocdepsl 6
32 YenoBedyecTBO B 1
ounochepe 3emnn
C bu6moreka [IOK
OCYIIIECTBOBAHHE
33 1 https://m.edso0.ru/863ebal
MIPUPOJIBI M YETIOBEYECTBA o
I'ogoBast mpomexyTouHast
34 arTecTalus; TECTOBAL 1
pabora
OBILIEE KOJIMYECTBO
- 34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAUJIBI IJIS1 YYHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6nos A.M. u npyrue /Ilox
pen. [laceunuka B.B., Akunonepnoe obmectBo «M3aaTenbcTBO
«IIpocsewmenue»

* buosnorus, 11 knacc/ [Taceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue /Ilox pen. [laceunuka B.B., Akunonepnoe obiiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/Ie»

METOANYECKUE MATEPHUAJIBI JJIS1 YUUTEJIA

buonorus : O6mas ouonorust. 10—11 kmaccsl :

MeTouyeckoe nocobue k yueOnuky A. A. Kamenckoro, E. A. KpukcyHosa,
B. B. Ilaceunuka «buonorus. O6mas 6uonorusi. 10—11 knaccel. ba3zoBsiit
ypoBeHb» / B. B. Ilaceunuk, I'. T'. [lIBerioB. — M. :

Hpoda, 2015. — 190, [2] c. : um.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
1. «kEnunas xomnexkuus Ludposeix ObpazoBarenbhbix Pecypcos»
(http://school-collection.edu.ru/).
2. https://resh.edu.ru/subject/5/

. http://ebio.ru/ - DnexTponHbIil yueOHUK «bHONTOTHSY.

. http://bio-ximik.narod.ru/bio/bio.htm - ctpoenue KireToK

. http://evolution2.narod.ru/index.htm - sBosmonus

3
4
5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumust
6
7. http://nrc.edu.ru/est/r4/ - Guonmorndeckast kKapTHHA MUPA
8

. http://planete-zemlya.ru/ - TTnanera 3ems



9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - 6uonrnka
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