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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMMbl MO OHOJOTMH TEOPETUYECKYI0 OCHOBY JUIS ONpEACTICHHS
MOJIXO0J0B K (OPMHUPOBAHUIO cojaepkaHud yudeOHoro mnpenmera «buosjorus» cocraBuiu:
koHuenryanbHbie nojokenus GI'OC COO o B3auM0OOYCIIOBIEHHOCTH IIEJIEH, COACpIKaHuUs,
pe3ynbTaToB OO0y4YeHHsI U TpeOOBaHMII K YPOBHIO TOJATOTOBKH BBIMTYCKHHUKOB, TIOJIOKEHUS 00
OOMIMX HENSAX W NPUHIHIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEr0
obmiero o6pazosanus B Poccuiickoit denepannu, a Takxke MOJ0KEHHs O celupuKe OHOI0THH,
e 3HaYeHUM B MO3HAHHUM >KUBOW MPHUPOJABI M OOECHEUEHUHU CYIIECTBOBAHHUS YEIOBEYECKOTO
obmectBa. CorinacHo Ha3BaHHBIM IMOJIOKEHHSIM, ONPEACTICHBI OCHOBHBIC (DYHKIIMH TPOTPaMMBI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYalOIIMXCS CcpeacTBaMu yueOHoro mnpeamera «buomnorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJYyEMYIO IOCJIEI0BaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKH 00pa30BaTEIbHOrO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON IE€ATEIbHOCTH/y4eOHBIX AEUCTBUI 00yUYaroUuXxcs Mo
OCBOEGHHIO COJIepP KaHUs OMOIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IloaToMy Hapsiay ¢ u3ydeHHeM oOOIIEOMOJIOTMYECKUX TEOpUi, a Takke
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHMI  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUHM UIs peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
¢dopmupoBaHue y 00yYaroIUXcs CHOCOOHOCTH aAanTUPOBAThCS K HM3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (popMupoBaHue y OOy4alOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHU O )KUBOH NpUpoje, €€ OTIIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKHBOW TPHPOJIBL,
¢dbopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HAaBBIKOB 37J0pOBOro M Oe3omacHoOro odpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEGHHOCTHOT'O OTHOIIEHUS K KMBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(MOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcoOCTaBUIM OCHOBY Ul ONpEICJICHUS MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPBHIM OOYYarOIIUECcs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KMU3HU U MPAKTHUUECKOU aesTeibHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJEpKaHHS y4eOHOTO Marepuajga B MporpaMMe IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType yueOHOro mnpeamera «bHOIOTHs» BBIIEIEHBI CIEAYIONINE COACPKaTeIbHbIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYITUE UM 3aKOHOMEPHOCTH».

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIBI U PEIICHUS PA3INYHBIX )KU3HEHHBIX IPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBWIaX, CIY>KalIMX OCHOBOHM sl (OpMHUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0JI0B K U3YyYEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIlUH;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopMupoBaHre y OOYJarONIUXCS YMEHHUW WLTIOCTPUPOBATH 3HAYEHUE OWMOIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUYECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B IOBCEIHEBHOW JKU3HU IUISI OLICHKU
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS.  00SI3aTEIbHBIM yYYEOHBIM TPEAMETOM, BXOMISAIIMM B COCTaB MPEIMETHOH 0O0JacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonoruss kak Hayka. CBs3b OHOJIOIMM C OOLIECTBEHHBIMH, TEXHHYECKHUMU M APYIrUMH
€CTECTBEHHBIMH HayKamH, (uinocoduelt, 3STUKOM, ICTeTUKOW U mpaBoM. Ponb Ouosnoruu B opMupoBaHUH
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK.

Metoabl MO3HaHMS KHUBOM MNpUPOAbl (HAOMIONEHHE, HKCIEPUMEHT, OIMCAaHUE, H3MEpEHue,
KJaccu(uKanus, MOAEIMPOBAHNE, CTATUCTUYECKAs 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS XKUBOU TPUPOABI».

JlaGoparopHble U NpaKTHYecKue padoThbl:

[Ipaktuyeckas padora Ne 1. «Vcrnonp3oBaHue Pa3IMYHBIX METOJOB MPU M3yYCHUU OMOJOTHYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

XKusele cucrembl (OMOCUCTEMBI) Kak NpeAMET H3ydeHus Ouosioruu. OTINYME KUBBIX CHCTEM OT
HEOPraHUYECKOU IPUPOIBI.

CBoiicTBa OMOCHMCTEeM W WX pa3HOOOpazue. YPOBHHM OpraHM3alUU OHOCHCTEM: MOJIEKYJISPHBIM,
KJICTOYHBIH, TKaHEBbIH, OPraHU3MEHHbIH, OMYISALMOHHO-BUI0BON, IKOCUCTEMHBIN (OMOre0leHOTUYECKH),
OroCQEepHBIH.

JdemoHcTpaumnu:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHU OpraHU3aIMU KUBOM IPUPOIBD».

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHNE KJIETKH.

XHWMHUYECKUN COCTAB KJIETKH. XMMHUYECKHE DJIEMEHTBI: MAKpOJJIEMEHTHI, MUKPOJJIEMEHTH. Bojga u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BelecTB B KieTke. [lonepxanue ocMoTHueckoro 6anaHca.

benku. CoctaB M cTpoeHue OenkoB. AMHHOKUCIOTHI — MOHOMeEpbl OenkoB. HesameHunmble u
3aMEHHUMbIE AMHUHOKHUCJIOTHl. AMHHOKUCIOTHBIA COCTaB. YPOBHM CTPYKTYphl OEIKOBOW MOJEKYJIbI
(nepBuYHasi, BTOpPHYHAs, TPETUYHAsT M YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBAa OEJIKOB.
buonornyeckue pyHKINU OEIKOB.

depMmeHTHl — OHonornyeckue kartanusatopsl. CTpoeHue (epMmeHTa: akKTUBHBIM LEHTp, cyOCTpaTHas
cnenuduunocts. Kodpepmentsl. Butamunsl. OTinuus GepMeHTOB OT HEOPTraHUYECKUX KaTaanu3aToOpPOB.

VYrneBonbl: MOHOCaxapu bl (TIIOK03a, prbo3a U Ae30Kkcupru003a), Jucaxapuibl (caxaposa, JIakTo3a) U
nojicaxapupbl (Kpaxmai, TJIMKOTeH, 1eJUTi0103a). buonornueckue GpyHKIMM yrieBoa0B.

Jlunuapl:  Tpurauuepuasl, ¢ocdomunuas,, crepouasl. [uapopunbHO-rHAPO(OOHBIE CBOMCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YTIIIEBOJOB, OSJIKOB U JIMIHJIOB KaK HCTOYHUKOB DHEPTHUH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKIIEMHOBBIX KACIOT. CTPOCHHE U
¢ynkuuu JJHK. Ctpoenue u pynxiuu PHK. Bugst PHK. AT®: ctpoenue u pyHKIUH.

[utonorus — Hayka o kieTke. KierouHass Teopuss — mpuMep B3aUMOJCWUCTBUS uaed U (PakToB B
Hay4YHOM IMO3HAaHUU. MeTO/Ibl U3y4eHUs KIETKH.

Krnerka kak nenoctHas xuBas cuctema. OO1Iue Npru3HaKU KJIETOK: 3aMKHYTasi Hapy>KHasi MmemOpaHa,
monekyibl JIHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oelnka.

Tumnbl kneTok: sykapuoTHyeckas U npokapuorudeckas. OCOOEHHOCTH CTPOECHHUS MPOKAPHOTHUECKON
kietku. Kierounas crenka Oaktepuil. CTpoeHHe »yKapuOoTHUecKOH KieTKh. OCHOBHBIE OTIUYUS
PacTUTETbHOM, ’KUBOTHOM U TPUOHON KIIETKH.



IloBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHas CTEHKAa, TIJUKOKAIMKC, WX (YHKLIUU.
[Tna3zmarndeckass memOpana, e€ cBoiicTBa u PpyHkiuu. [luTomnasma u e€ opranouabl. OmHOMEMOpaHHBIC
opraouasl kierku: OIIC, anmapar [onpmxu, au3zocoMbl. I[lonyaBTOHOMHBIE OpPraHOMABI KJIETKH:
MUTOXOHJAPHH, MacTuipl. [Ipoucxoxxaenne MUTOXOHApUH W miactui. Buael mmactua. HememOpannbie
OpPraHOU/IbI KJIETKH: pUOOCOMBI, KIIETOUHBIN LIEHTpP, HEHTPHOIH, PECHUUKH, )KI'YTUKU. DYyHKIIMKU OPraHOUI0B
KJIETKU. Britouenus.

Anpo — perynsaTopHelil HeHTp kieTku. CTpoeHue sapa: saepHas 000J0uKa, Kapuoluia3ma, XpoMaTHH,
SIIPBILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. lllBann, M. llneiaen, P. Bupxos, [Ixx. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «PacripeneneHue XMMHUYECKUX 3JIEMEHTOB B HEKHMBOM mpupoae», «PacmpenencHue
XUMHMYECKHX JIEMEHTOB B KUBOU NIPUPOICH.

Tabmuuer n cxemsl: «lleprogmueckas TabinIa XUMHYECKUX 3JIEMEHTOB», «CTpOCHHE MOJIEKYJIIbI
BONbI», «buocuuTe3 Oenkay, «CtpoeHue MoiyeKynbl Oenka», «Ctpoenme ¢epmeHTa», «HykimenHoBbIE
kucinotel. JAHK», «Crtpoenune monekynbsl AT®», «CtpoeHue 3yKapuoTHUECKON KieTku», «CTpoeHue
KUBOTHOM KJIETKNW», «CTpoeHHe pacTUTENbHON KIETKW», «CTpOoeHHE IPOKApUOTHUECKON KIIETKU»,
«CTpoeHue sspa KIeTKW», «YTIeBOAb», «JIUmuasn.

OO6opynoBaH#e: CBETOBOH MHKPOCKOI, O0OpYIOBaHUE JIsS MPOBEACHUS HAOIIOACHHNA, WU3MECPEHUH,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, ’KMBOTHBIX U OaKTEpHUATIbHBIX KIETOK.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JIaGoparopnast pabora Ne 1. «l/3yueHme KaTtaaUTHUYeCKOW aKTUBHOCTH (EPMEHTOB (Ha MpHUMEpe
amMuIIa3bl WIN KaTajaasbl)y».

JIaGoparopHast pabora Ne 2. «M3ydyeHue CTpoeHHs KJIETOK pacTeHUl, KUBOTHBIX U OakTepuil mon
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WM MeTa0OIU3M. AccUMWIALMA (TJIACTUUYECKUH OOMEH) W JTMCCHUMUIISIMS
(oHepreTHyecknii 0OMeH) — JBe CTOPOHBI €JMHOTO Ipolecca Meraboiu3Ma. Poiib 3aKOHOB COXpaHEHHs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIM U rerepoTpodHbiil. Ponb pepMeHTOB B 0OMEHE BELIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas M TeMHOBast ¢a3bl GorocuHTe3a. Peakiuu ¢dorocunTesa. I HekTuBHOCTH
¢dorocunTe3a. 3HaueHne (GoTocUHTE3a IS KU3HU Ha 3emuie. BiausiHue ycioBuil cpeabl Ha (OTOCHHTE3 M
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHUHTE3UPYIOIIMe OaKTepuy. 3HaU€HUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJIe.

DOHepreTuyeckuii 0OMeH B KieTke. Paciernenue BelecTs, BbIICIEHNE U aKKyMYJIHPOBaHUE SHEPTUN
B KJIETKe. JTanbl 3HepreTudeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. KucnopogHoe okucienue,
unu  kietouHoe geixanue. OxucnurenbHoe (pochopunupoBanne. DPPEKTUBHOCTH HSHEPTETUUECKOTO
oOMeHa.

Peakiium matpuunoro cunresa. I'enernueckass uHopmanus u JIHK. Peanuzanus renetnueckoi
uHpopmanuu B kieTke. ['eHeTnueckuii kox u ero cpoiicrBa. Tpanckpunuus — matpuuHbiii cunte3 PHK.
Tpancnsiuss — O6uocunTe3 Oenka. Otambl TpaHcusiuuu. KonupoBanue amuHokuciaor. Ponbp pubGocom B
OuocuHTe3e Oenka.

Hexnerounsle ¢opmbl Xu3HU — BHpYchl. Mcropusi oTkpbiTus BupycoB (/. WM. MBaHOBCKwMiA).
OcoOeHHOCTH CTPOEHHUS U KM3HEHHOro LuKJIa BUpycoB. baktepuodaru. bonesnu pacrenuil, >XUBOTHBIX U
4esioBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHnonedunurta yenoseka (BUY) — Bo3Oyaurens CIIN/la.
OOpaTHast TpaHCKpHUNIMs, peBepraza U HHTerpasza. llpodunakTuka pacnpocTpaHEHHsS BHPYCHBIX
3a00JI€BaHUH.



JdemoHcTpaumuu:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuid, K. A. Tumupsses.

Tabmuiet u cxembl: «Tunsl nutaHusy, «Metabonuzmy», «MUTOXOHAPUNY), « IHEPTETUICCKUI 0OMEH,
«Xnopomtacty, «Portocuntes», «Crpoenne IHK», «Ctpoenne um pyHKUMOHHMpOBaHHE TeHa», «CHHTE3
oenkay, «['eHetmyeckuii koa», «Bupyce», «bakrepuodarun», «CTpoeHHE W JKM3HEHHBIM LUK BUpYca
CII1/Ia, 6axtepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: moxaenu-anumkauuu «Yasoenune JHK wu tpanckpunums», «buocunres Oenxay,
«CtpoeHue KiIeTkn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPTraHNU3MOB.

Kitetounslii UK, WM )KU3HEHHBIN MUK KiaeTku. MHTepdaza u mutos. [Iporeccsl, mporekaromnye B
untepdaze. Permmkanusa — peakuus matpuunoro cunte3a JHK. Crtpoenune xpomocom. XpOMOCOMHBIH
Habop — xapuotun. JIMIIOMAHBIN U TamIOWIHBI XpOMOCOMHBIE HAaOOpbl. Xpomatuisl. LluTonornueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUYAJIbHOI'O PA3BUTHUSI OPraHU3MOB.

Henenne knetku — muto3. Cragun mMurtosza. [Ipoueccsl, npoucxoasime Ha pa3HbIX CTaJAMIX MHUTO3A.
buonornueckuii cMbICIT MUTO3A.

[IporpamMmmupyemast ru0esnb KIETKH — alonTo3.

@DopMbl pa3MHOXKEHHUSI OPraHU3MOB: OecIoyoe U MoyioBoe. Buapl 6ecrnonoro pa3sMHOXKEHUS: IeJICHHE
HAJBOE, MOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOPOOOpa3oBaHME, BEreTaTHBHOE pPa3MHOXKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €10 3HAYEHUE IS CEJIEKIIMH.

[TosoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOrO.

Meiio3. Craguu meiio3a. [Iponeccsl, mpoucxonsaimue Ha cragusx meios3a. [loBegenue xpomocoM B
Mmerose. Kpoccunrosep. bruonornueckuii cMpIca 1 3HaU€HUE MeEH03a.

['amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10/I0BBIE Kene3bl: CEMEHHUKU
u anyHuku. OOpazoBaHME U PAa3BUTHE IIOJOBBIX KJIETOK — TrameT (crepmaro3oui, sIMIeKiIeTka) —
cnepMaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHsS SHIEKIETOK U crepMaTto3ouoB. OII0I0TBOPEHHE.
[TapTeHorenes.

WupuBuayansHOoe pa3BuTHe (OHTOTEHE3). OMOpHOHaNbHOE pa3BUTHE (IMOpHOreHe3). Tambl
SMOpPUOHAJILHOTO Pa3BUTUSl Yy I[IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHHE, TacTPYJSILMs, OPraHOIEHE3.
IToctamOpHoHanbHOE pazBUTHE. THUIBI MOCTAIMOPHOHAILHOTO Pa3BUTHUSA: MPSMOE, HENPAMOe (JINYMHOUYHOE).
Bnustaue cpeabl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOTI'O PACTEHUS: CTPOCHUE CEMEHH, CTaIUU Pa3BUTHSL.

JdemoHcTpaumnu:

TaGnuue! 1 cxembl: «POpMBI Pa3MHOKEHUSI OPTaHU3MOBY, «J{BOITHOE OMIIOIOTBOPEHHUE Y IIBETKOBBIX
pacTeHuil», «BeretaruBHOe pa3MHOXKEHUE pacTeHUil», «/lenenue kinetku 6akTepuit», «CTpoeHHE MOIOBBIX
KIIeToK», «CtpoeHue xpomocoMmbly, «Knerounbrt mukny, «Pemmukamus JIHK», «Mwutoz», «Meito3y,
«[Ipsimoe u HempsiMoe pas3BuTHE», «['amMeToreHe3 y MIIEKONMUTAIOUIMX U 4esnoBeka», «OCHOBHBIE CTaIuu
OHTOI'EHE3a».

ObopynoBaHue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo301 1kl MIEKOMUTAIOLIET0», «SIHIeKIeTKa
MJIEKOITUTAOIIET0», «KapHOKNHE3 B KIIETKaX KOpEUIKa JIyKa», MarHUTHas MOJENb-anIuIMKanus «/lenenue
kietkuy, moaenb JIHK, mongens meTadazHoit XpoMOCOMBI.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JIaGoparopnas padora Ne 3. «HabmozeHne MuTo3a B KJI€TKaX KOHUMKA KOpEIIKa JIyka Ha TOTOBBIX
MHKpOIIpenaparax».

JlabopaTtopHas pabota Ne 4. «/3ydeHune cTpoeHuUs MOJTOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Victopus pa3BUTHS TeHETUKU. Poib IMTONOTMM M SMOPHOJIOTUU B
CTaHOBJICHMM TeHeTHKU. Bxman poccuilckux M 3apyOeKHbIX Y4Y€HBIX B pa3BUTHE T'€HETUKH. MeTozbl
reHeTUKH  (THOPUIOJIOTUYECKHH,  IIMTOTCHETHYECKUH,  MOJIEKYJIsIpHO-TeHeTuueckuii).  OCHOBHBIE
reHEeTUYECKUE TIOHATHUS. [ 'eHeTnuecKasi CHMBOJIMKA, UCTIONIb3yeMasl B CXeMaX CKpEelIMBaHU.



3aKOHOMEPHOCTH HACIEOBaHUS TPU3HAKOB, ycTaHOBIEeHHbIe I. Mennmenem. MoHoruGpumaHoe
CKpelllMBaHue. 3aKOoH equHO-00pa3us ruOpuaoB mepBoro mokojeHus. [IpaBuio nomMuHHpoBaHMs. 3aKOH
pacluerieHust IpU3HakoB. I nnore3a unctorsl ramet. [loHOE 1 HEMOIHOE TOMUHUPOBAHUE.

JurnbpuaHoe ckpeliMBaHue. 3aKOH HE3aBUCHMOIO HacieOBaHMs IMpU3HAKOB. L{uroreHermueckue
OCHOBBI TUTHOPHUIHOTO CKpelIMBaHUs. AHAIM3UpYOlIee CKpemuBanue. Vcnoap30Banue aHaIu3upyOLero
CKpEILMBAHUS JUIS ONIPEICIICHUS TeHOTUIIa OCOOU.

CuemienHoe HacneoBanue npusHakoB. Pabora T. Moprana 1o cueryieHHOMY HacjIe/I0BaHUIO T€HOB.
Hapymienue cuenenns reHoB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOPUS HACIEICTBEHHOCTH. [ eHeTuUecKne KapThl.

I'enetnka mnona. XpoMOCOMHOE ompeneneHue Imona. AyYTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'oMorameTHbI€ U reTeporaMeTHble Opranu3Mbl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX € IIOJIOM.

WN3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACJIEICTBEHHAss M HacleACTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(DUKAIIMOHHOW M3MEHYMBOCTU. BapuarnuoHHbIii
psn ¥ BapuanuoHHas kpusas. Hopma peakunu npusHaka. KonudecTBeHHbIE U KAU€CTBEHHBIE TPU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnencrBennasi, Wi reHOTUIIMYECKAs, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Meio3 u
MOJIOBOM  TpOIlECC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHAs  HU3MEHYUBOCTb.
Knaccudukanusa Mmyranuii: reHHbIE, XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa U IPUYUHBI MyTaluil. MyrareHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEeACTBEHHOM n3MeHunBoctu H. . BaBuiosa.

BHesiepHast HaciIeICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka uenoseka. Kapuorumn yenoeka. OCHOBHbBIE METO/Ibl TEHETUKH YEJIOBEKA: T€HEAJIOTNYECKHI,
ONM3HELOBBIM, IMTOrCHETUYECKUHN, OHMOXMMHUYECKHH, MOJeKylIspHo-reHeTuueckuil. CoBpeMeHHOe
OIlpe/ieJIEHUE NeHOTHUIIA: MOJHOTEHOMHOE CEKBEHHMPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCIIE C ITOMOILBIO
[MI[P-anaim3a. HaciencTBeHHbie 3a00JieBaHUSI 4YeJIOBEKAa: IeHHBbIC OOJIe3HU, OOJIE3HW C HACIICICTBEHHOM
MIPEIPacIoIOKEHHOCTBI0, XPOMOCOMHBIE Oosie3Hn. CoMaTuyecKkue U reHepaTuBHbIE MyTaluu. CTBOJIOBbIE
kieTkd. [IpuHIMnBl 370poBOro o0pasza KHU3HU, TUATHOCTUKU, MPOPHIAKTUKU U JIEYCHHS] TeHETUYECKUX
Oone3Hell. MeIOMKO-TEHETHYECKOE  KOHCYJIBTUPOBAaHME. 3HAYCHHWE  MEIUIMHCKOW TEHETHKH B
MPEIOTBPALLEHUH U JICUEHNU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoncTpanum:

IToptpets: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H.
N. BaBuiios.

Tabmuipr u cxembl: «MOHOTHMOPHIHOE CKPELIMBAHUE M €r0 LUTOTEHETHYECKas OCHOBa», «3aKOH
pacIIeryieHUs ¥ ero LUTOreHeTHYeCcKasi OCHOBa, «3aKOH YUCTOTHI raMeT», «J{uruOpuiHoe cKpelrnBaHuey,
«{uTonornyeckue OCHOBBI JUTMOPUAHOTO CKpeuBaHus», «Meio3», «B3auMmozaelcTBue aieabHBIX
reHoBy», «['eHeTnueckrue KapThl pacT€HUM, KUBOTHBIX M YeJoBeKay, «l'eHeTuka moia», «3aKOHOMEPHOCTH
HACJIEIOBaHMsI, CLEIUIEHHOTO ¢ mojioM», «KapuoTumsl yeaoBeka M >KUBOTHBIX», «BHIbI M3MEHUMBOCTHY,
«MoudukanonHas HM3MEHYMBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTuka TIpynm KpOBHY,
«MyTanuroHHas U3MEHYUBOCTBY.

Ob6opynoBanue: MO/IETTU-aNTTUKAL N «Monorubpuanoe CKpEIlMBaHUE, «Henonnoe
JOMUHUpOBaHUEe», «Jlurndpuanoe ckpemubanuey, «llepekpéct XxpoMocom», MUKPOCKON U MUKpOIMpenapar
«Jlpo3oduna» (Hopma, MyTartuu GOpPMbI KPBUTEEB U OKPACKHU Tela), repOapuii «I'opoX moceBHOM».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlabopatopnass pabora Ne 5. «lU3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JUTHOPHIHOTO
CKpEIMBaHUA Y Ip030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopatopnass pabora Ne 6. «M3ydyeHue MOAM(PHUKAIMOHHON M3MEHYMBOCTH, MOCTPOCHHE
BapHAallIOHHOTO psJ1a U BApUALMOHHON KPUBOW».

JlabopaTtopHas pabota Ne 7. «AHanu3 mytaruii y Apo30( ikl Ha TOTOBBIX MUKpPOIIpEnaparaxy.

[IpakTuueckas padorta Ne 2. «CocTaBiieHue 1 aHaJIn3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuus Kak HayKa M IpoIecc. 3apoKIeHUE celleKuun U qomectukanus. Yuenue H. Y. BaBuioBa o
LEHTPax MPOMCXOXKJIEHUS U MHOrooOpa3us KyJIbTYpHBIX pacTeHUl. LIeHTphl MpOUCXOXKACHHS TOMAIIHUX
XKUBOTHBIX. CopT, IOpOJa, IITAMM.

CoBpeMeHHbBIE METObI CeJeKIMH. MacCOBBI U MHAMBHIYaTbHBI OTOOPHI B CENEKIUU PACTCHUN U
KUBOTHBIX. OIlleHKa JKCTepbepa. bBIM3KOPOICTBEHHOE CKpelMBaHHe — WHOpuAMHr. Ywucras TUHUS.
CkpeuBanue 4ucThiXx JauHMA. [ereposuc, wunu rulpunHas cuiga. HepoiacTBeHHOe CKpellMBaHUE —
ayropuaunr. OtnanénHas rtuOpuamzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJy4YeHHE
MOJIMILIONOB. JIOCTHKEHUSI CEIEKIUU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buortexHonorus kak orpacip npou3BoAcTBa. ['eHHast HHKEeHepHs. DTarbl CO3/IaHUsI PEKOMOUHAHTHOM
JAHK u TtpaHcrennsix opranu3moB. KiierouHas uHxeHepus. KieTounsle KyabTypbl. MHUKPOKIOHAIBLHOE
pa3MHOXKeHHE pacTeHuid. KioHuMpOBaHHE BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkonornyeckue u sruaeckue npodneMsl. 'MO — reHeTnuecku MOAU(DUITUPOBAHHBIE OPTaHNU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHoOB.

Tabmuuer u cxembl: Kapta «LleHTpbI MPOUCXOXKIEHUS U MHOr000pasusi KyJIbTYPHBIX PAaCTCHUN»,
«[lopoabl nOMamIHUX KHUBOTHBIX», «CopTa KyJNbTYPHBIX pacTeHui», «OtTaanéHHas TUOpUAU3ALUL»,
«Pabotbl akanemuka M. @. HBanoBay, «llomumnouausy, «OO0bekThl OuoTexHomorum», «Kietounsie
KYJbTYpbI U KJIOHMpOBaHUE», «KOHCTpyHpOBaHHE U MIEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJSKH IJIOJOB U KOPHEIUIOAOB JUKHUX (OPM U KYJIbTYpHBIX COPTOB PACTEHHIA,
repOapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlabGopaTopHble H NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOBI U TOCTHXKEHUS CENIEKIIMA PACTCHHUM U KUBOTHBIX (HA CEJICKIIMOHHYIO
CTaHIMIO, MJIEMEHHYIO (pepMy, COPTOMCIBITATENILHBIA yYacTOK, B TEIUIMYHOE XO3SHCTBO, JabOpaTOpHIO
arpoOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoJIrOLMOHHAsA OUOJIOTHS.

[IpeanochIKn BO3HUKHOBEHHS HSBOJIIOLIMOHHOM TEOpPUHU. OBOJIIOIMOHHAS TEOpUs M €€ MEeCTO B
ouosnorun. BnusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CunerenbctBa »BoytolMH. IlaneoHTonmorMyeckue: IMOCIE0BAaTENbHOCTh IOSIBJICHUSI BHJIOB B
MaJIEOHTOJIOTUYECKON JIETONHUCH, TIepexoiHble (hopMbl. bruoreorpaduyeckue: cxoncTBoO U pa3nuuue payH u
(bI0p MaTepruKOB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOJCTBA U PA3IUYUS IMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTENHHO-
QHATOMHUYECKHE: TOMOJIOTHYHBIC, aHAJOTUYHBIC, PYAMMEHTApHBIC OpTaHbl, aTaBU3Mbl. MoJeKyspHO-
OMOXMMHMUYECKHE: CXOACTBO MEXaHHW3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METaOOJIMYECKUX MyTEeH y BCEX
OpraHU3MOB.

OpomonronHas teopust Y. Jlapsuna. [Ipennocbuiku BO3HUKHOBEHUSI JapBUHU3MA. J[BHIKYIIME CHUIIBI
3BONIIOLIMM  BUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TMpPU OTPAaHHUUYEHHOCTH PECYPCOB,
HeomnpenenéHHas N3MEHINBOCTh, 00ph0a 3a CYIIIECTBOBAHNE, ECTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Botounn (CTI) u €€ 0OCHOBHBIE MOJI0XKEHHUS.

MukposBontonud. [lonynsauus kak eIMHULIA BUAA U SBOJTIOLNH.

JIBwkymue cwibl ((hakTopbl) DJBOJIOIWU BHIOB B TpUpoae. MyTalMOHHBIA MpoIrecc |
KOMOWHATUBHAs U3MEHUMBOCTD. [lomynsmroHHbIe BOJHBI U Aperd renoB. M3omsmus 1 Murparms.

EctectBenHsbIit 0TOOp — HanpaBisomuii hakTop 3Boonund. @opMbl €CTECTBEHHOTO 0TOOpA.

[IpucocoONeHHOCT, OPTaHW3MOB KaK pe3ylnbTaT »dSBOJIONUHU. [Ipumepbl mnpucnocobieHuit y
OpraHu3MoB. ApoMOp(O3bl U UANO-aJaNTAIIH.

Bunx u BunooOpazoanue. Kpurepun Buga. OcHoBHBIE (PopMBI BHIO0Opa3oBaHus: reorpaduieckoe,
9KOJIOTHYECKOE.



MaxkpoaBosmtornusi. @opmbl 3BOIONKH: (UIIeTHYECKas, JUBEPreHTHAsI, KOHBEpIeHTHas, MapalljiesibHasl.
HeobOpatumocTs 3BOMIONNN.

IIpoucxoxaeHue OT HecHelUaln3upOBaHHBIX HpeakoB. Ilporpeccupyromas —crenuanu3anus.
ApnantuBHas pagdanusl.

JdemoHcTpaumnu:

[Toptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. dapBun, B. O. Koanesckuii, K. M. bap, 2. I'ekkens, O.
Mironnep, A. H. Cesepuios.

TaOmuupl um cxembl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apoibllIM I[103BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O0pbObl 3a cyimiecTBoBaHUE», «EcTecTBeHHBIH 0TOOP»,
«MHoroo0pa3ue copToB pacTeHuit», «MHoroodpasue mopoj KuBOTHBIX», «llomynsauuny», «MyTtanmoHHas
M3MEHYMBOCTB», «Apomopdosby, «Mamoamantammm», «OOmas nerenepauus», «/IBwKymmue CHIIBI
ooy, «Kapra-cxema wapmpyra myremectBuss Y. JlapBuHay, «boppba 3a cyliecTBOBaHUEY,
«I[IpucnocobnenHocts  opranusmoB»,  «l'eorpaduueckoe  BuAgoOOpazoBaHue»,  «IKOJIOTUYECKOE
BUJI000pa30BaHUEY.

O6opynoBanue: KOJUIEKIMS HACEKOMBIX C PA3JMYHBIMU THIIAMH OKPAacKH, HAOOp TUIONOB M CEMsH,
kosutekuus «IIpumepbl 3alUTHBIX HPUCIIOCOONIEHUN Y KUBOTHBIX», MOJenb «OCHOBHBIE HAaIpaBJICHUS
ABOJIIOLIMNY, 00bEMHasE Moieb «CTPOCHHE TOJIOBHOTO MO3Ta MO3BOHOUHBIX Y.

buoreorpaduueckas kapra mupa, Kouiekius «DopMbl COXpaHHOCTH HCKOMAEMBIX JKHUBOTHBIX H
pacteHuii», mozaenp amminkanus «llepekpéct xpomocomy, BiaxHbIe Ipenaparsl «Pa3BuTue HaCEKOMOIoy,
«Pa3Butne narymkuy, Mukpornpenapar «/po3odunay (HopMa, mytanuu GOpMbI KPHUIBEB U OKPACKH TEJA).

JlabGopaTopHble H NpaKTUYecKue padoThbl:

JlaboparopHas padota Ne 1. «CpaBHeHuUE BUAOB 10 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHast pabora Ne 2. «Omnmcanue TPHUCIIOCOOJICHHOCTH OpraHM3Ma M €€ OTHOCHTEILHOTO
XapakTepay.

Tema 2. Bo3HuKkHOBeHHe M pa3BUTHE KU3HU Ha 3eMuie.

JloHayuyHble MpeACTaBICHUS O 3apOKACHHUM KU3HHU. HayuHble TMIOTE3bl BOBHUKHOBEHHUS U3HHM Ha
3emsie: abOMOTeHe3 U MAaHCTIEPMHUSL. XUMHUECKas IBOIIONH. AOMOTEHHBIN CHHTE3 OPraHUYECKHUX BEIIECTB M3
HEOpPraHMYECKUX. OKCIEPUMEHTAIIbHOE TOATBEPXKACHUE XUMHUYECKOM »HBosonuu. HauanbHble 3Tamnsl
Oouosiornyeckoit sBomonuu. I'mnoreza PHK-mmpa. @dopmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE IPOTOKJIETKH. [lepBble KileTkH U KX 3BoJronus. POpMUPOBAHUE OCHOBHBIX I'DYIII JKHUBBIX
OpPraHHU3MOB.

PazButue xu3Hu Ha 3emuie mo spam u nepuoaaMm. Karapxeil. Apxeickas M IpOTEPO30ICKas 3PHI.
[Taneo3olickass 3pa u e mepuoAbl: KeMOpUHCKUI, OpPIOBUKCKHM, CHIIypUICKHUH, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, TIEPMCKUH.

Me3o30iickas 3pa 1 €€ epruobl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuoibl: MaJI€OreHOBbIA, HEOT€HOBBIN, aHTPOITOT€HOBBIM.

XapakTeprucTUKa KJIMMaTa ¥ T€0JIOTMUECKUX IpoueccoB. OCHOBHBIE ATAlbl IBOJIIOLMHA PACTUTEIBHOTO
U JKUBOTHOrO Mupa. ApoMop(o3bl y pacTeHHH M >KUBOTHBIX. [losiBI€HHe, paciBeT W BBIMUPAHUE TPy
KUBBIX OPraHU3MOB.

Cucrema OpraHm4yeckoro Mupa Kak OTpa’keHue 3BOJIOIUU. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIIBI
OpPraHHU3MOB.

OBonronus 4enoBeKa. AHTPONOJIOrUs Kak Hayka. Pa3BUTHE NpeACTaBIE€HUN O INPOHUCXOKICHUU
yenoBeka. Meronpl u3y4deHHs aHTpororeHe3a. CXOACTBA U pa3IMyMsl 4YEJIOBEKa U JKUBOTHBIX.
CucremaTHueckoe MoJ0KEHUE YeIoBeKa.

JBwxynme cuibl (pakTopbl) aHTpomoreHesa. HacnencTBeHHas HM3MEHYMBOCTb M €CTECTBEHHBIN
or6op. Ob1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUM TPy, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaIWM W BETBU DBOJIOIHMHM YEJIOBEKAa: aBCTpaonuTeku, YemoBek ymenbiid, YemoBek
npsAaMoxoaamui, Yenosek HeanaepTanbckuil, YemoBek pasyMHbIi. Haxoqkn HCKoOMmaeMbIX OCTaTKOB, BpeMs
CYIIIECTBOBAHMS, 00IaCTh PaCIPOCTPAHECHHS, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.



UYenoseueckne packl. OCHOBHBIC OOJBIIME pachkl: €BpPONEOMJHAs  (€Bpaswiickas), HErpo-
aBCcTpayionHas (dKBATOpUAbHAsI), MOHTOJIOMAHAS (a3MaTCKO-aMepuKaHCKas). YepThl MPUCTIOCOOICHHOCTH
IIPEICTaBUTENIEH YETIOBEUECKUX pac K YCIOBUSIM cyllecTBoBaHus. EquHCTBO uenoBeueckux pac. Kpuruka
pacuszma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muuiep, I'. FOpu, Y. dapBuH.

Tabmuupl n cxembl: «Bo3HukHOBeHHE COJIHEUHOHN cucTeMbl», «Pa3BUTHE OPraHUYECKOTrO MHpay,
«PacturenbHas kinetka», «KupoTHas kierka», «lIpokapuormyeckas kierka», «CoOBpeMEHHas cHCTEMa
OpraHMYecKoro mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKa M YeIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX HAaXOJOK MPEIKOB COBPEMEHHOTO YEJIOBEKa»,
«/IpeBHenmue moan», «JpesHue moan», «llepBbie COBpEMEHHBIE 0N, «He10BeuecKre pach».

Ob6opynoBanue: myspku «lIponcxoxaenue yenoBeka» (OIOCTBI aBCTPAJONUTEKA, MUTEKAHTPOIA,
HeaH/epTaliblla, KPOMaHbOHIIA), CJIENKH WIA M300paKeHUs KaMEHHBIX OpYIul MEepBOOBITHOIO YeJIOBEKa
(xamMHU-uoOMIMEphl, pyouna, ckpebia), reoXxpoHoyioruyeckas Tabnuia, kKowiekuus «DopMbl COXpaHHOCTU
HCKOIIAEMBbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NPaKTH4YeCKUE PadoThI:

[Ipaktnueckass pabora Ne 1. «l3ydyeHune uUCKOMaeMmblX OCTAaTKOB pACTEHHH M JKUBOTHBIX B
KOJUIEKLIUSAX».

OKcKkypcusi  «OBOJIIOLMSA OpPraHMYEecKOro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAy4YHBIM WIIHU
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3msl 4 OKpPYKAKIIAS cpeaa.

DKOJIOTHSl Kak Hayka. 3aJadd MU pa3fenbl 3KOJIOTMU. MeToapl SKOJIOTMYECKHUX HCCIIEJOBAaHUM.
DKOJIO0rM4ecKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHMUS OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIITHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAs.

Okonorudeckue (axtopsl. Knaccudukaius sxonoruyeckux GpakTopoB: aOMOTHYECKHE, OMOTHYECKHUE
Y aHTpOTOTreHHbIE. J[eficTBUE KOIOrnYeckuX (PakTOpoB HA OPTaHU3MBI.

AbGuotnyeckue (akTOphl: CBET, TeMIieparypa, BiIaXHOCTb. DotomepmoausMm. [IpucmocobneHus
OpPraHMU3MOB K JIEHCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckrue puTMsl.

buotnueckue QaxkTopsl. Buabl OMOTMYECKMX B3aMMOJAEHCTBHI: KOHKYPEHLUS, XHWIIHUYECTBO,
cumbuo3 u ero Qopmel. Ilapasutusm, Koomepauus, MyTyajau3M, KOMMEHCATU3M (KBapTHPAaHCTBO,
HaxJeOHUUYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HA4YeHHEe OMOTHMYECKUX  B3aUMOJCHCTBUM IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

OKOJIOTHYECKHE XAPAKTEPUCTUKH MOMYIsiiui. OCHOBHBIE IIOKA3aTeId MOMYJISIUM: YUCIEHHOCTb,
IUIOTHOCTb, POKJAEMOCTh, CMEPTHOCTh, MPUPOCT, MUrpanus. J[MHaMuKa 4MCIEHHOCTH INONYJISALUUU U €€
perynauus.

JdemoHcTpaumnu:

[Moptpetsr: A. I'ymGonsar, K. @. Pynse, O. ['ekkens.

Tabmuupr u cxembl: kapta «lIpuponuble 30HBI 3emnu», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Dotonepuoanzmy, «llonmynsuuny», «3aKOHOMEPHOCTH pPOCTa YHCIEHHOCTH MOMYJISAUUU HHPY30pHUH-
Typenbkuy, «[Iuiesplie nenmy.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGoparopnast pabora Ne 3. «Mopdoaornueckue OCOOCHHOCTHM pacTeHUH W3 pPa3HbIX MeCT
OoOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCa.

ITpakTryeckas padora Ne 2. «I[Tocuér MIOTHOCTU MOMYJISILMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. CooO1miecTBa U IKOJIOrHYECKHE CHCTEMBbI.

CoobmecTtBo opraHu3mMoB — OuoreHo3. CTpyKTypsl OWOIIEHO3a: BHUIOBas, MPOCTPAHCTBEHHAS,
Tpouueckas (numeas). Buasi-noMuHaHThl. CBsI3u B OMOIIEHO3E.



Oxonorudeckue  cucteMbl  (dkocucteMbl). [loHarme 00 9SkocuctemMe ©  OHOTEOIEHO3E.
@OyHKIMOHANBHbIE KOMIIOHEHTBI 3KOCHUCTEMBI: IPOIYLEHTHI, KOHCYMEHTHI, peayleHThl. Kpyrosopot
BEIIECTB M NMOTOK SHEPTUHU B 3KocucteMe. Tpopudeckue (MUIIEBbIE) YPOBHH SKOCUCTEMBI. [InIieBbie nenu u
cetd. OCHOBHBIE TIOKA3aTEIH SKOCHCTEMBI: OroMacca, MPOIYKIHL. DKOJIOTHYECKHE MUPAMUIBL: TPOTYKIIHH,
YHUCIEHHOCTH, OnoMacchl. CBOWCTBA SKOCUCTEM: YCTOWYMBOCTD, CAMOPETyJIsLysl, pa3Butue. CyKueccHs.

[TpupoHbIe 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOMHOIO MJIM IIUPOKOJUCTBEHHOTO
aeca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATpPOIKOCHCTEMBI.  YpOoskocuctembl.  buomormueckoe o
XO03sIHCTBEHHOE 3HAUYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak ¢aktop ycroilumBoctH 3kocucteM. CoxpaHeHHe OHOJIOrMYECKOro
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnaackoro o Omocdepe. I'panunsi, coctaB U CTpykTypa Omocdepsl. Kusoe
BemectBO M ero ¢yHkuuu. OcobeHHocTH OuWocdepbl Kak TIIOOANBHOW SKOCHCTeMBbl. J(MHaMH4Yeckoe
paBHOBecHEe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopotsl BemecTB U OMOr€OXMMUYECKHE LUKIBI 3JIEMEHTOB (yriepoja, a3oTa). 30HAIbHOCTh
ounochepsl. OCHOBHBIEC OMOMBI CYIITH.

YenoBeuectBO B Ouocdepe 3emiau. AHTpOIOTeHHble U3MeHeHUss B Ouochepe. ['mobanbHbIE
9KOJIOTUYECKHE TPOOIEMBI.

CocyuiectBoBaHHE TpuUpoJbl U uenoBeuecTBa. CoxpaHeHue Ouopa3sHOOOpa3us Kak OCHOBa
ycroitunBoctd  Omocdeprl. OCHOBa pPAalMOHATIBHOTO YIPABICHHUS TNPUPOJHBIMUA pECypcaMH H  HX
ucnosib3oBanue. JlocTrkeHust OMOJIOrMH U OXpaHa MPUPOIBL.

JdeMmoHcTpanum:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmupr u  cxembl: «llumessle 1enu», «buoneHno3: cocraB u cTpykTypay», «lIpupoaHsie
cooOmiectBay, «llemn nuranus», «Okojgoruueckas nupamuaa», «buochepa m yemoBek», «IkocucTreMa
IIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTeMa XBOWHOro Jieca», «buomeHo3 BomoéMa», «ArpoLeHo3»,
«IIprMepHbIE aHTPONIOTEHHBIE BO3JIECHCTBHS HA NIPUPOAY», «BakHelIe HCTOYHUKN 3arpsi3HEHMS BO3yXa
U TPYHTOBBIX BOJ», «IlouBa — BakHelas coctaBistonias Ouocheprr», «DakTopsl AErpajgaliiid MOYBY,
«ITapHukoBBI 3 dexT», «DaKTOpbl pajMOAKTUBHOIO 3arpsi3sHeHHs Ouocdepnl», «OOImas CTPyKTypa
ouocdepr», «PacnpocTpaHeHue Xu3HU B Ouocdepe», «O30HOBBI 3kpaH Ouocheps», «Kpyroopor
yriaepoaa B 6uoceper», «KpyroBopor azora B mpupoie».

ObopynoBanue: Mojenb-amuInKanus «TUnmuuHble  OWMOLIEHO3B», TepOapuit  «PacTuUTenbHbIC
cooOmiecTBay, Koyulekiuu «buorenos», «Bpeautenn BaKHEMIIMX CENbCKOXO3SHCTBEHHBIX KYIBTYpP»,
repbapuu M KOJUIEKLMH PACTEHUH W >KMBOTHBIX, NMPHHAJJICKALIME K Pa3HBIM SKOJIOTMYECKUM Tpylnam
onHoro Buja, Kpacnas xnura Poccuiickoit ®denepannu, n300pakeHus OXpaHsSEMbIX BUAOB PacTEHUN U
KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4aroIUMHUCS IPOrpaMM CpeHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJCIICHBI
CIICYIOIAE COCTABISAIOIINE: OCO3HAHME OOYYAIOIIMMHUCS  POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHWS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCSI PYKOBOACTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYKWe SKOJOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pE3yiIbTaThl OCBOCHUA IMPECAMCETA «bnomorusy JOCTUT'aKOTCA B CIAUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o011ecTBE MpaBWJIAMH W HOPMaMHU TOBEICHHUS W CIIOCOOCTBYIOT IpoOIlEcCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHGﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBa)XEGHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHUSI, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTypHOMY  HACICIUI0 H  TPAAULIUIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMeTa «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIIMK  OOY4YalOIIETOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX TMpaB H OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IeCKOI\/'I ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX IIPOCKTOB,
pPEIICHUN yqe6HBIX U I1I03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrNYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMU IEHHOCTAMU U COLIMATIbHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATENbCKUX 3a/lay, YBAXKUTEIBHOTO OTHONIEHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTH POCCHICKOM TPAKIAHCKONW UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaenHas yoexx1I€HHOCTh, TOTOBHOCTh K CIY>K€HUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIMI0 W MPUHUMATH OCO3HAHHBIC PEILICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOMN U3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SMOIIMOHAIBHOT'O BO3/I€UCTBUS KUBON PUPOIBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHNE U peain3alus 3JJ0pOBOro U Oe30MacHOro o0pasa KU3HH (30pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUUYECKOMY 3I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM cepam mpodeccrnoHalbHON AesITeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHYECKUX MPo0IeM U IyTel UX PeLIeHHUs;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
IpaBUJI MOBEICHUS B INPUPOJIEC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B 3KOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYyJbTYpbI, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTMUECKOW HANPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpUIECHCTBOBAHUE SA3bIKOBOM M UNTATENIbCKON KyJIBTYpPhI KaK CPEICTBA B3aUMOIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpPE Kak O €IMHCTBE MpPHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsI COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHMMH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIOJNb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCS JaHHBIX C LEJIbI0 MOJy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ysbTaTbl OCBOEHHs yuyeOHOro mpeamera «buosorus» BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXmpenMeTHbIe) 0OIIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOAOB MMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs,
SBJICHHE, NPOILECC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeHCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), OOECIIeUnBaIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCallbHble y4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertarnpenMeTHbIE pe3yJIbTaThl OCBOSHHS MPOTPaMMBbl CpeIHEro oO0IIero oOpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKK, YCTAHABIUBATh CBS3U C APYTUMU NOHSITUSIMHU);

ONpeAeNaTh LEeIN JAeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM HX JOCTHUKECHMS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIMOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN O0OBsCHEHHS (AKTOB U SIBICHUHM KHUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpacCyKICHUs (MHIYKTHBHBIE, JAE€IyKTHUBHBIE, IO AaHAJOTHUH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEUHN pa3HOTro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCJIEACTBUN AESITEIBHOCTH;

KOOPJIMHUPOBATb W BBIIOJHATH pPabOTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHUS:



BJIa/IETh HAaBBIKAMH y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3JMUYHbIE BHUABI JACSATEILHOCTH [0 IMOJIYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 0Opa30OBaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHBIM MOUCK MEpPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIBHBIC TOAXOABI M PEUICHHS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM UTeparype, OMOJIOTHYECKUX CIIOBapsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOUMOI JIJIs1 BHITIOJIHEHHS YIEOHBIX 3a]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (GOpMYy TNpEeACTaBICHUS OHOJOTHYEeCKOn
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKJIATypy, HCIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISAITh KOMMYHHMKAIIMU BO BCceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTH MO3ULIUI APYTUX YUaCTHUKOB TUAJIOTA UM TUCKYCCHH);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMU OOIIEHHS M B3aUMOJCHCTBHS, MOHUMATh HaMEPEHUS
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

IIOHMMATh U MCIOJb30BaTh NPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAIbHONU pabOThl IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJEHUE B PpA3JIUYHBIX CHUTYyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM 1LIEJIeBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBAaTH COOCTBEHHBIE 337a4l B 00pa3oBaTENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUI;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOJIB30BATH MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C IMO3UIMH APYTOro YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT CrieruduuecKkue s yaeOHoro npeamera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUI 1O OCBOEGHMIO, HMHTEPHpPETAMd U IpeoOpa3OBaHUIO 3HAHUM, BUIbI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenmerHbie pe3ynabTaThl OCBOCHHMA YydeOHoOro mnpeamera «buonorust» 6 10 knacce
JIOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIEHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITHUN: )KU3Hb, KIETKA,
opraHusM, Meraboiau3sM (oOMeH BeIeCTB M  MpeBpalleHue HHEPIruu), TOMEeocTa3s
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJibHas JI0TMa MOJeKyJIspHOi Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. .
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuilt H. U.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHUE Ba/leTh METOJaMM HAay4YHOTO MO3HAaHUS B OMOJIOTMU: HAOJIOJCHHE M OIMCaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK MPOKApPUOT U JyKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHus] YHEPruu B KIIeTKe, (OTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 17151 IPUHATHS IPAKTUYECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMOJIOrMHM M OMOTEXHOJIOTUH ISl palMoOHaIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIS IpeJICKa3aHMsl HaclleI0BAaHMsI IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO ICEBJAOHAYYHbIE 3HAHUSA W3 PAa3IMYHBIX HMCTOYHHMKOB (CpeicTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBbIE U YCTHBIE COOOIIeHHs, 000011as
Ouonornyeckyro WHQPOPMANHMI0O W3 HECKOJIBKHUX HCTOYHMKOB, TPAaMOTHO HCIOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMHUPOBAaHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPHIBATh CO/ICPKaHNE OMOJIOTHYECKUX TEPMUHOB U MTOHATHI: BHUI, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOphl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIeTIH MUTaHUsI, SKOJIOrHuecKas nmupamuia, OuoreoreHos, ouocdepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. . BepHajckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE TUIIOTE3bl, BBIBIEHUE 3aBUCHUMOCTH MEX]IY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJIOTHYECKUX O0BEKTOB: BHJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBHS JKOJIOTHYECKHX (PaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOJTyYCeHHBIC 3HAHUS U OOBSICHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUH, JIJISI TIPUHSTHS IPAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN KU3HH C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ononorun ISt panoHAIBEHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABISATh CXEMBI IepeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTUYecCKue paboThl, COOIIOAATh MpaBWIa MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJSIPHBIE MAaTepHaibl), paccMaTpUBaTh IIIOOANBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonornyeckyro HMH(GOpPMALMI0 M3 HECKOJbKMX HCTOYHHMKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaTr OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(undposbie)
n/  pasjiesioB U TeM Becer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
1| NporpaMMmel 0 bie padoThI ue padoTsl
pecypchbl
EHOOrS KaK bu6mmoreka [JOK
1 2 0 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
KuBble cCUCTEMBI U bubmorexa LOK
2 1 0 0 https://m.edso0.ru/7f41c2
WX OpraHu3amus 92
XuMU4ecKun bu6mmoreka [JOK
3 COCTaB U CTPOCHHE 8 1 1 https://m.edsoo.ru/7f41c2
KJIETKU 92
JKusHenesaTenbHOC bubimorexa [IOK
4 6 0 0 https://m.edsoo.ru/7f41c2
Th KICTKH
92
PasmHoxenue u
MBIV HO® bubmuoreka [JOK
5 Y 5 0 1 https://m.edsoo.ru/7f41c2
pasBuTHE 92
OpPTaHHU3MOB -
Hacnencreennoct bubmuoreka [JOK
6 b U U3BMEHYHUBOCTD 8 1 1.5 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
Cenexnus
O AHIBMOB bu6mmoreka [IOK
7 P ' 3 0 0 https://m.edso0.ru/7f41c2
OCHOBBI ”
OMOTEXHOJIOTUH —
bu6mmoreka [IOK
8 PesepBHoe Bpems 1 1 0 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO YACOB 34 3 4
1O ITPOIT'PAMME
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11 KIIACC

N HanmenoBanun KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3aesioB H (uudposbie)
n/ Becer  Konrpoanunl  IlpakTuuecku
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbl e padoThbl
NMPorpamMmbl pecypcsl
D BOIOLHONHAS bu6nmoreka [IOK
9 1 https://m.edsoo.ru/7f41cc7
ouomnorus A
Bo3nukHOBEHU
bu6nmoreka [IOK
€ ¥ pa3BUTHE
9 0.5 https://m.edsoo.ru/7f41cc7
JKU3HU Ha 4
3emie B
Opranusmsl 1 bubnuoreka [JOK
OKpYyKaroIas ) 1 https://m.edsoo.ru/7f4lcc7
cpena 4
Coo01iecTBa u bubnuorexa [JOK
IKOJIOTHYECKUC 9 https://m.edsoo.ru/7f41cc7
CHUCTEMBI 4
PesepBHOe bubnuorexa [JOK
P 2 https://m.edsoo.ru/7f4lcc7
BpeMs 4
OBIIEE
KOJIMYECTBO
34 0 2.5
YACOB IIO

I[TPOTPAMME
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