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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke MporpamMMmbl MO OHOJIOTHH TEOPETUYECKYI0 OCHOBY JJISI OIpENeleHUs MOAXOI0B K
bopMHPOBAaHUIO CONEpKaHUS y4yeOHOro mnpenmera «bUONOTHS» COCTABUIM: KOHIENTYyaJbHBIC
nonoxeHuss ®I'OC COO o B3auMO0OYyCIIOBICHHOCTH LieJiei, cofepKaHusi, pe3yabTaTOB OOy4EeHUsS U
TpeOOBaHUIl K YpOBHIO IOJATOTOBKU BBITYCKHUKOB, MOJOKEHUS 00 OOMMX WenIX M MpUHLHUIAX,
XapaKTepHU3yIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMbI cpeiHero oouiero oopazoBanus B Poccuiickoit
®denepanum, a TakKe MOJOKEHUS O crieluduKe OMOIOruy, €€ 3HAaYCHUH B TTO3HAHUHU JKMBOW TTPHPOJIBI
U o0ecreyeHnH CYIIeCTBOBaHMs 4eoBedeckoro obmiectBa. CoriacHO HA3BaHHBIM TOJIOKECHHUSM,
OIpeNieTIeHbl OCHOBHBIE (DYHKIIMU TPOTPAMMBI ITO OMOJIOTHUU U €€ CTPYKTYpa.

[TporpamMma o 6Gmooruu Ja€T MpencTaBIeHHE O IeNIX, 00 00Iel cTpaTeruu o0y4eHus, BOCIUTAHUS
U pa3BUTHA 00y4YaroMIMXCS CpeAcTBaMH ydueOHOro npenmMera «buonorusy», onpenenser o0s3aTeNbHoe
IpEeAMETHOE COAEpKaHUE, €ro CTPYKTYpY, pacmpeleleHrne Mo pas3jiesiaM U TeMaM, PeKOMEHIYeMYIO
MOCTIEIOBATENbHOCTh ~ M3Y4EHHs  y4eOHOro Marepuaiga ¢ y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM OOpa30BaTENbHOIO IpOLECcCa, BO3PACTHBIX OCOOEHHOCTEH
00y4JarOIIMXCsl.

B mporpamme mo OuoMOrMM TaKKe YYHUTHIBAIOTCS TPEeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METalpeAMETHBIM W TPEIMETHBIM pe3yiabTaTaM oOydeHHs B (OPMHUPOBAHMM OCHOBHBIX BHJIOB
yueOHO-TI03HABATENBHOM J1eATEIbHOCTH/yu4eOHbIX NEHCTBUI 00yUYaIOUIMXCs [0 OCBOCHUIO CO/ICPKAHUS
OHOIOrHuecKoro 00pa3oBaHMUsL.

B nporpamme mno Ouomoruu (10-11 xmaccel, 0a30BbIi YpOBEHb) pealM30BaH IPUHLHUII
IIPEEMCTBEHHOCTU B M3y4eHUH OuoJioruu, 6narogapst 4yeMy B HEW MpOCMaTpUBAETCs HANPaBJICHHOCTh
Ha pa3BUTHE 3HAHUH, CBSA3aHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAy4YHOTO MMPOBO33pEHMUS,
LEHHOCTHBIX OpPHEHTAlMi JIMYHOCTU, HKOJOTMYECKOTrO MBIIUICHUS, MPEICTaBICHUH O 370pOBOM
oOpa3e xu3HU U OCpEKHBIM OTHOIICHHEM K OKpYKarliled npupomHou cpene. I[Tostomy Hapsay c
u3ydeHueM 001IeONOIOrHuecKUX TeOpHil, a TAaKXKe 3HAHUN O CTPOCHUU KUBBIX CUCTEM PAa3HOI'0 paHTa
U CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IMPOIECCOB B IMpOrpaMMe MO OHOJOTUU YAENEHO
BHUMaHUE HMCIIOJIb30BAaHUIO MOJy4YE€HHBIX 3HAaHUH B IMOBCEIHEBHOM JKU3HU IS PELICHUs TPUKJIIaIHbBIX
3aJa4, B TOM 4HUcIle: NpoQUIaKTUKU HAacIeICTBEHHBIX 3a00JIeBaHU YeIOBEKa, MEIUKO -T€HETHY €CKOT0
KOHCYJIbTUPOBAHUS, OOOCHOBAHMSI HKOJOTMYECKU I11eJIECOOOPAa3HOro TOBEACHUS B OKpYyXKarolen
IPUPOAHON Cpele, aHalu3a BIHMSAHMS XO3SMCTBEHHON JEATEIBHOCTH 4YeEIIOBEKa Ha COCTOSTHUE
IPUPOJHBIX M HMCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHME BHUMaHHUS K IPUKIATHON HAIpPaBIEHHOCTH
yuebHoro mnpenMera «buonorus» MNPOIUKTOBAHO HEOOXOJMMOCTBIO OOECHeYeHUs! YCIOBHM IS
pelIeHuss OIHOW M3 aKTyaJbHbIX 3a/Jad UIKOJHHOTO OMOJOrMYecKoro o0Opa3oBaHUs, KOTOpas
npeArnonaraerT (GopMHpOBaHHE Y OOYYarOMIMXCS CIHOCOOHOCTH aJanTHPOBAThCS K H3MEHEHUSIM
JUHAMHUYHO pa3BUBAIOLIETOCS COBPEMEHHOI'O MUA.

buonorust Ha ypoBHE cpefHero oOuero oopa3oBaHMsl 3aHUMaeT BakHoe MecTo. OHa oOecrieunBaeT
dbopMupoBaHUEe y 00yUarOMIMXCS MPEACTABICHUI O HAyYHON KapTHHE MHUpPA, paclIMpsieT u 00o0maer
3HAHUS O KUBOHM MpUpPOJE, €€ OTIMUYUTENbHBIX MPU3HAKAX — YPOBHEBOH OpraHU3allUMd U 3BOJIIOLUU,
CO3/1aéT YCIOBUSA JJIA: TO3HAHUS 3aKOHOB KUBOW MpUPOIbI, (opMUpoBaHHS (DYHKIMOHAILHOM
IpaMOTHOCTH, HaBBIKOB 3J0POBOr0 M 0Oe30macHOro obpasa KH3HHU, SKOJOTHYECKOTO MBIIIICHHUS,
LIEHHOCTHOI'0 OTHOUIEHHUSI K KUBOM NMPUPOJE U YEIIOBEKY.

Bbonpiioe 3HaueHne OGHOJOrUS MMEET TAaKKe JJI PELIeHUS BOCHUTATENbHBIX U Pa3BUBAIOIIUX 3a]ad
CpemHero oo0Iero oopa3oBaHusl, colManu3anuu odydarommxcs. M3ydenne Ouosoruu odecrneynBaeT
ycrnoBust s GOPMUPOBAHUS HWHTEIUICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX M HWH(OPMAIMOHHBIX
HABBIKOB, OJCTETUYECKOW KYIBTYpPHI, CIOCOOCTBYET WHTErpaluy OWOJIOTHYEeCKUX 3HAHUH C
NPEACTABICHUSAMU U3 JPYTHX Yy4eOHBIX IMPEIMETOB, B YACTHOCTH, (DM3HMKH, XUMHH U reorpaduu.
HazBanHble MoOXKEHUs O MpelHa3HauYeHNUH yueOHoro npenaMera «broaorus» coCTaBUIM OCHOBY IS
OIpeNieNieHs] MOAXON0B K OTOOpPY M CTPYKTYpUPOBAaHHIO €ro COJEp)KaHus, NMPEeACTaBIEHHOrO B
nporpamMme 1o OuoJIOruH.

Otb6op comepkanust yueOHOro npeamera «buosorus» Ha 60a30BOM YpPOBHE OCYIIECTBIEH C MO3UIUN
KYyJIbTYpPOCOOOpa3HOro MoAXo0/Ja, B COOTBETCTBUU C KOTOPBIM O0Yy4aroLIMecs JOJKHBI OCBOMTh 3HAHUS
U YMEHUS, 3HaYUMBbIe 11 (OPMUPOBAHUS OOILIEH KyJIbTYphl, ONPEHEIAIONINE aIeKBAaTHOE TIOBEICHHUE



YEeIIOBeKAa B OKPYKAIOMIEH NPUPONHOW cpelne, BOCTPEOOBAHHBIE B TIOBCEIHEBHOM KU3HH U
NpakTU4YecKo nestenbHocTH. Ocoboe MecTo B 3TOM cucTeMe 3HAHUN 3aHUMAIOT SJIEMEHTHI
colep)KaHusl, KOTOpBIC CIIy>)KaT OCHOBOW Juis (OPMHUPOBAHHUS IPEICTABICHUNH O COBPEMCHHOM
€CTEeCTBEHHO-HAYYHON KapTMHE MHpa U LEHHOCTHBIX OpPUEHTALUAX JHUYHOCTH, CIIOCOOCTBYIOIIMX
FyMaHU3aluK OMOJIOTHYECKOro 0O pa3oBaHMmsl.

CtpyKTypupoBaHHE COJEpX)aHUS yueOHOro MaTepHala B IporpaMme o OMOJIOrMM OCYILECTBIEHO C
y4€TOM NMPUOPUTETHOIO 3HAYEHHS] 3HAHUH 00 OTIMUYMTENBHBIX OCOOCHHOCTSX JKMBOM MPUPOJBL, O €&
YPOBHEBOW OpraHW3allid U SBOJIONHH. B COOTBETCTBHHM C ATHUM B CTPYKType Y4eOHOro mIpeamera
«buonorus» BbIIENEHBl CIEAYIOIIME colepkaTelbHble JMHUU: «buonorus kak Hayka. MeToabl
HAy4YyHOro TMO3HaHUs», «Kierka kak Ouonoruueckas cucremayn, «OpraHuzM Kak OHOIOTHYecKas
cucreMa», «CucrtemMa MW MHOrooOpa3ue OpPraHUYeCKOro MHpa», «IBOJIOLUSA JKUBOM HPHUPOIABIY,
«DKOCHUCTEMBI U TPUCYLIHE UM 3aKOHOMEPHOCTUY.

Lenp n3yuenust yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJIafieHHE O0Yy4aroIIUMUCS
3HaHUAMU O CTPYKTYpHO-(QYHKIIMOHAJIbHOM OpraHu3allMM >KUBBIX CHCTEM pa3HOro0 paHra u
NpHOOPETEHNE YMEHUN HCIOJIb30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JAEHCTBHUI B OTHOILIEHHUH OOBHEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX TPOOJIEM.

JocTimxkeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00€cIeUMBAECTCS
pELIeHNEeM CIIEYIOLINX 3a/1a4:

OCBOEHHE OOYYAIOIIUMUCS CHCTEMBl 3HAHUNA O OHOJIOTMYECKUX TEOPHSIX, YYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBUiIax, CIyKalX OCHOBOW JJisi (hOPMUPOBAHUS MPENCTaBICHUH O
€CTECTBEHHO-HayYHOM KapTHHE MHMpa, O METOJaX Hay4yHOro IMO3HAHUS, CTPOEHUH, MHOrooOpasuu u
OCOOEHHOCTSIX JKUBBIX CHCTEM PA3HOI'O YpPOBHS OpraHM3alli{, BbIIAIOIUXCS OTKPBITUAX M
COBPEMEHHBIX HCCIIEIOBAaHUAX B OMOJIOTUY;

dopmupoBaHue y 00YyJarOMIMXCS MO3HABATENFHBIX, HHTEIUIEKTYaJ IbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B IpoOIleCcCce aHaNIM3a JaHHBIX O MyTSAX Pa3BUTHS B OMOIIOTMU HAYYHBIX B3TJIA0B, UJCH U MOIXOJ0B K
M3YYEHUIO )KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3alNY;

CTaHOBJICHHE y oOy4aroummxcs oOuieil KyabTypbl, QYHKIIMOHAIbHON TPaMOTHOCTH, pa3BUTHE YMEHUN
OOBSICHATH M OLICHWBAThH SIBJICHUS OKPY’XKAIOLIEro MHUpa >KUBOM MPHUPOJbI Ha OCHOBAHWU 3HAHHUM U
OIIbITa, OJYYEHHBIX MPU U3Y4EHUU OUOJIOTHH;

dopMupoBanue y oOy4yaromUXCsi YMEHUH WLTIOCTPUPOBATh 3HAYeHHWE OMOJIOrMYECKMX 3HAHUU B
MPAKTUYECKON JEeATEIbHOCTH YEJIOBEKAa, DPAa3BUTUU COBPEMEHHBIX MEAWIMUHCKUX TEXHOJOTHUH U
arpoOMOTEXHOJIOTHiA;

BOCIIUTaHUE YOSKIEHHOCTH B BOZMO)KHOCTH MO3HAHUS YEITOBEKOM KUBOM MPUPOJIbI, HEOOXOIUMOCTH
OepeKHOro OTHOILIEHHS] K Hel, COOMIOAeHHUS STUYECKUX HOPM IpPU MPOBENEHUU OHOJIOT MUECKHX
HCCIIEIOBAaHUM;

OCO3HAHME [IEHHOCTU OMOJIOrMYE€CKUX 3HAHUU ISl IOBBIIIEHUS! YPOBHS SKOJIOTUYECKON KYJIbTYPBI, 115
(opMHPOBaHUS HAYYHOI'O MUPOBO33PEHUS;

NpUMEHEHUE NMPUOOPETEHHBIX 3HAHUM W YMEHUM B TIOBCEIHEBHOM KU3HU JJI OLIEHKH IOCIEICTBUI
CBOCH JIeATEIbHOCTH MO OTHOIIEHUIO K OKpYXKaloIlel cpene, COOCTBEHHOMY 3710pOBbI0, 000CHOBaHHE
U coOroieHne Mep MpopUIaKTUKH 3a00JIeBaHUM.

B cucreme cpennero obmiero oopasoBanus «buonorus», uzydaemas Ha 0a30BOM YpPOBHE, SIBISIETCS
00s13aTeNIbHBIM Y4€OHBIM MPEIMETOM, BXOISALIMM B COCTaB IHpeaMeTHoil obnactu «EcrecTBeHHO-
Hay4yHBbIE IIPEIMETBI».

Jlng usyuenus Ouosiornu Ha 6a30BOM YpOBHE CPEJHEro 001ero oopa3oBaHusl OTBOAUTCS 68 4acoB: B
10 xnacce — 34 yaca (1 yac B Hegeno), B 11 knacce — 34 yaca (1 yac B Heneno).

COAEPXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosorusi kak Hayka.



buonorust kak Hayka. CBs3p OHOJOrMM C OOLIECTBEHHBIMM, TEXHHYECKUMU U JPYTHMMH
€CTeCTBEHHbIMH Haykamu, ¢Guiocodpueii, STUKOW, O3CTeTUKOM u mpaBoM. Pomp Ouonoruu B
dbopMHpOBaHUU COBPEMEHHON Hay4yHOU KapTHHBI MUpa. CucrteMa OMOIOrHYECKUX HaYK.

Meroabl MO3HaHUS JKUBOW MpuUpoiabl (HAONIOJEHUE, OSKCIEPUMEHT, ONHMCaHue, HU3MEPEHUeE,
KJIacCH (pUKaIMs, MOIECIMPOBAHUE, CTATHCTHYECKAs: 00pabOoTKa TAHHBIX).

JdeMoHCcTpanuu:

[HopTpetsl: Y. Japeun, I'. Menaens, H. K. Konbuos, /[xx. Yorcon nu ®@. Kpuk.

Tabmuipl U cXeMbl: «MeToIbI TO3HAHMS JKUB OH TIPUPOIBD).

JlabopaTopHble M MpaKTHYeCKHe PadOThI:

[IpakTrueckast padota Ne 1. «Mcmonp3oBaHUE pa3UYHBIX METOJOB MPU U3YUYEHUU OMOIOTHUYECKUX
00BEKTOBY.

Tema 2. )KuBble cucTeMbl U UX OPraHU3aNusl.

Kupble cuctembl (OMOCHMCTEMBI) Kak MpeAMeT u3ydeHusi Ouonoruu. OTIMYUE KHUBBIX CHCTEM OT
HEOPraHUYeCKOW MPUPOJIBI.

CpoiicTBa OumocucTeM M HUX pa3HOOOpa3ue. YPOBHU OpraHu3allid OMOCHCTEM: MOJIEKYJISIPHBIM,

KJI€TOYHBIM, TKaHEBEIH, OpraHU3MEHHBIH, MONYJIILUOHHO -BUIOBOM, 9KOCHCTEMHBIH
(OuoreoneHoTHYECKUI), OMOCHEPHBIHA.
JleMOHCTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE IPU3HAKHU JKU3HN», « YPOBHU OpPraHU3aLMH KHUBOH IPUPOIBI».
Ob6opynoBanue: mopens Mmosiekysl JTHK.

Tema 3. XuMnuyeckuii COCTAB M CTPOEHNE KIETKH.

XUMHAYECKUN COCTAB KJIETKH. XUMHUYECKHUE DJIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPO3JEMEHTEl. Bona u
MUHEPAJIbHBIE BEIECTBA.

@DyHKIMM BOJIBI U MUHEPAJIbHBIX BellecTB B KieTke. [lognepikanue ocMoTHueckoro 6anaHca.

benku. CoctaB M cTpoeHHE O€IKOB. AMHUHOKHUCIOTBI — MOHOMEphI OenkoB. HesameHuMBbIC wH
3aMEHHMMblE€ aMHHOKHUCIIOTHl. AMHUHOKUCIOTHBII COCTaB. YPOBHU CTPYKTYphl OEIIKOBOW MOJEKYJIbI
(mepBUYHas, BTOpUYHAs, TPETUYHAs M YETBEPTUYHAs CTPYKTypa). XMMHUYECKHE CBOICTBa OEJIKOB.
buonornyeckue pyHKIMM OENKOB.

®depMmeHThl — Omonornueckue karanmzatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IEHTP, CyOcTpaTHas
cnemm¢puunocte.  Kodepmentsl. Butamuubel.  Oriauuuss  QepMEHTOB  OT  HEOPraHMYECKHX
KaTaJM3aTOpOB.

VYrneBonbl: MOHOCaxapubl (TIH0K03a, pubo3a U Ae30KcHpudo3a), Aucaxapuasl (caxaposa, J1akTo3a) U
noJrcaxapubl (Kpaxmall, IIIMKOreH, 1euToio3a). bruonoruueckue GpyHKINN yrieBoa0B.

Jlunuasr:  Tpursmuepuasl, ¢ochomunuael, crepouasl. I'mapoduiabHO-ruApodoOHBIE CBOMCTBA.
buonornueckne Qynkiuu aunuaos. CpaBHEHUE YriIeBOJOB, OEJIKOB M JIMIHUIOB KaK HMCTOYHHUKOB
DHEPrUH.

Hyxnennossie kucnorsl: JJHK u PHK. Hyxieotnabr — MoHOMEpB! HyKIIEMHOBBIX KUCIO0T. CTpoeHue u
¢ynkunn IHK. Ctpoenue u pynkuuu PHK. Bunet PHK. AT®: crpoenune u ¢pyHkium.

[lutosorust — Hayka o kjierke. KietouHas Teopusi — mpuMep B3auMOJEHCTBUSA HIed U (akToB B
Hay4YHOM II03HaHUU. MeTOobl N3y4EHHUS KIETKH.

Knerka xak nemnoctHas >kuBas cucrema. OO0Iue NpU3HAKU KJIETOK: 3aMKHYTasi HapyXHas MeMOpaHa,
monekyiel [IHK kak renernueckuii anmapat, cucTeMa CUHTe3a Oelika.

Tunel K1€TOK: 3yKapuoTHuecKas U npokapuoruueckas. Oco0EHHOCTH CTPOEHUS IMPOKAPUOTUUYECKOM
kierku. Knetounass crenka Oakrepuil. CTpoeHHe 3yKapHOTHUECKOW KiIeTKH. OCHOBHBIE OTIMYUSA
PaCTUTEIBHOM, )KUBOTHOW U I'PUOHOM KJIETKH.

[loBepXHOCTHBIE ~CTPYKTYpbl KJIETOK — KJIETOYHas CTEHKA, TJIMKOKAJIMKC, HUX (YHKIUH.
[MnazmaTnueckass MemOpaHa, e€ cBoiictBa u ¢yHknuu. [luTtommasma wu e€ OpraHOWIBL
OpnnomemOpannble opraHousl kietku: OIIC, ammapar [Nombmxu, mamusocomsbl. IlomyaBTOHOMHBIE
OpPraHOW/Ibl KJIETKH: MUTOXOHJpHH, IacTuiel. [IporcxoxkaeHne MHUTOXOHApPUN M Iuactui. Buael
wiactua. HememOpaHHbIe OpraHoOU bl KJIETKU: PUOOCOMBI, KJIETOYHBIN LEHTp, IIEHTPUOJIU, PECHUYUKH,
KryTuky. OyHKIUHA OPraHOUJ0B KIETKH. BKIroyeHus.

Anpo — perynsaropsslil neHTp kietku. CTpoeHue siipa: siiepHasi 000s104Ka, Kapuomia3sma, XpoMaTuH,
APBIIIKO. XPOMOCOMBI.



TpaHcopT BEHIECTB B KIIETKE.

JemoHcTpanum:

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

Huarpammsbl: «PacnpeneneHne XHUMHUYECKUMX JJIEMEHTOB B HEXUBOW mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B JKUBOM IIPUPOLIEH.

Tabmuner u cxemsbl: «llepuoguueckass TabauIa XUMHUYECKHUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJIBD», «brocuHTe3 Oenka», «CtpoeHne Moiekynsl 0enka», «CtpoeHue dpepmenTa», «HykiaenHoBbie
kucnoTsl. [IHK», «Ctpoenue monekynsl AT®y», «CtpoeHne sykapuoTHUeCKol KIeTKn», «CTpoeHne
KUBOTHOM KIIeTKN», «CTpO€HHE PAaCTUTENbHON KIEeTKW», «CTpoeHHe MpOKapuOTHUYECKOM KIIETKN,
«CTpoeHue a1pa KIETKn», «YTIAeBOAb, «JIMmuasn.

O6opynoBaHue: CBETOBOW MHMKPOCKON, OOOpYIOBaHME MAJii MPOBEACHUS HaOMIONEHUI, HU3MEpEeHHH,
9KCIEPUMEHTOB, MUKPOIPEnapaThl PaCTUTENbHBIX, )KUBOTHBIX U OaKTepPUAJIbHBIX KIIETOK.
JlaGopaTopHble 1 npakTHYecKue padoThbl:

JlaboparopHast pabora Ne 1. «/3yueHue KaTaJUTHUYECKOHM aKTMBHOCTH (EpMEHTOB (Ha mpumepe
aMUJIa3bl UJIM KaTajas3bl)y.

JlaboparopHast pabota Ne 2. «/3yueHue cTpoeHHs KJIETOK PACTEHUM, )KMBOTHBIX U OakTepuil moa
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIpENapaTax U UX ONUCaAHUEY.

Tema 4. dKusHeaesATeJIbHOCTD KIETKH.

OOmeH BemiecTB, WM MeTa0oOmM3M. AccuMuisius (TJIACTHUECKH OOMEH) M JUCCHUMIIAIUS
(oHEpreTHUecKuii 0OMEH) — ABE CTOPOHBI €IMHOIO Mporecca MeTabonuzMa. Poib 3aK0HOB cOXpaHeHUs
BEIIECTB U YHEPIMM B IOHUMAaHUU MeTabonu3ma.

Tunel oOMeHa BewiecTB: aBTOTPO(dHBIN U rerepoTpodHsblii. Ponb ¢epmeHTOB B 0OMEHE BELIECTB U
MIPEBPAILIEHUN SHEPTUU B KIIETKE.

®dotocunTe3. CBeroBas U TemHoBas (a3wl porocuHTe3a. Peakumu ¢ortocuHTe3a. IHPEKTUBHOCTD
dorocunTesa. 3HaueHue GoTocuHTE3a IS )KU3HU Ha 3emute. BriusHue ycnoBuii cpenbl Ha (POTOCHHTE3
U CIIOCOOBI MOBBIIIEHUS €0 MPOJTYKTUBHOCTH Y KYJIbTYPHBIX paCTECHHH.

XeMocuHTe3. XeMOCUHTE3UpYIoIe OakTepun. 3HaUeHHe XeMO CUHTe3a JUIsl )KU3HHU Ha 3eMIe.
OHepreTuueckuii oOMeH B kjeTke. PacrieniieHue BenecTs, BbACIEHNE U aKKyMYyJIHUPOBAaHUE SHEPTUU
B KJETKE. OJTambl JHepreTMueckoro obMmeHa. ['mmkonms. bpokenne u ero Buasl. Kucinopognoe
OKHCJICHHWE, WM KJeTo4Hoe abixanue. OxucmutensHoe ¢ochopumipoBanue. D ¢pdekTHBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuu marpuunoro cuntesa. ['enermueckas undopmauus u JIHK. Peamuzanus renermueckoi
uHbopMaIMu B KIETKe. ['eHeTuueckuil KoJ M ero cBoiicTBa. TpaHCKpUNLUA — MATPUUHBIA CHHTE3
PHK. Tpaucmauus — OuocunTe3 Oenka. DTambl TpaHcasiuuu. KomupoBaHue amMHHOKHCIOT. Poib
pubocom B OrocuHTE3E OelKa.

Heknerounsie ¢opmbl xu3Hu — Bupycbl. Mcropus otkpbiTus BupycoB (/. WM. MBanoBckwuii).
Oco0eHHOCTH CTpOEHUS U SKM3HEHHOIro IMKJa BHpycoB. bakrepuodaru. bonesnu pacrenuii,
JKUBOTHBIX W 4YeJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc ummyHopeduimra uenoBeka (BUY) —
Bo30Oyautens CIIMJla. OOpatHas TpaHCKpumuus, peBepraza u uHTerpasa. IIpodunakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHU.

JdeMoHCcTpanuu:

IToprpetsi: H. K. Kosbrios, /1. 1. UBanosckui, K. A. Tumupszes.

Tabmuupl u cxembl: «Tunel nutanus», «Metabomuzm», « MUTOXOHIPHSY, « IHEPTETUUECKUN OOMEHY,
«Xnopomnacty, «®Dorocunred», «Ctpoenne JIHK», «CtpoeHne u (YyHKIMOHHPOBAHHE TEHAY,
«Cunre3 Oenkay», «['eHermueckuii kom», «Bupyce», «baktepuodparm», «CTpoeHUE W KU3HEHHBIH
ukn Bupyca CITM/]a, 6aktepuodaray, «Permmkammst JTHK».

O6opynoBanue: monenu-anmunkanun «Yasoenue JIHK u Tpanckpunmus», «buocunrtes Oemkay,
«CtpoeHnue KieTkn», Moaeib cTpyktypsl JJHK.

Tema S. PasMHOKeHHe U MHAMBHAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounslit UK, MM )KU3HEHHBIN UK KIeTku. MHTepdasza u muros. IIpomeccs, nporekaronme B
uHTepdaze. Pennmukanus — peakus matpuuHoro cunresa JJHK. Ctpoenne xpomocom. XpoMOCOMHBIM



Habop — kapuorun. JIUnaougHBIH ¥ TalUIOMAHBIE  XpOMOCOMHbIE HaOOphl. XpOMaTUABI.
[{uTonornueckre OCHOBbI PA3MHOXKEHUS U UHIUBUAYaJIbHOT O Pa3BUTHUSL OPTraHU3MOB.

Henenue kinetku — muto3. Ctaguu mutos3a. [Ipomeccsl, nporcxoAsue Ha pa3HbIX CTaUAX MUTO3A.
buosornyeckuii CMbICI MUTO3A.

[Tporpammupyemas rubenpb KJIETKU — arnonTos3.

@DopMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecroiioe U mosioBoe. Bubl 0ecrnonoro pa3MHOKEHUs: JeeHue
HaJBOE, MTOYKOBAHME OJHO- MU MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHUE, BEreTaTUBHOE Pa3MHOMKEHUE.
N cKyCCTBEHHOE KIIOHUPOBAaHNUE OPTaHU3MOB, €r0 3HAYEHUE JJIS CEJICKLIUH.

[TonoBoe pa3MHOMXKEHUE, €T0 OTINYHS OT OECIIOJIOrO.

Meiio3. Cranuu meitosa. Ilpoueccsl, mpoucxonsmme Ha cTaausx Mmeiosa. IloBenenne xpomocoM B
Mmero3e. KpoccunroBep. bruomornueckuii CMbICH U 3HAYEHHUE MEN03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KMBOTHBIX. [10510BBIE %K ene3bl: CEMEHHUKH U
anyHukd. OOpa3oBaHMe M pa3BUTHE TMOJIOBBIX KJIETOK — rameT (crmepMaTo30uj, SHIEeKIeTKa) —
cnepmatoreHe3 U  oBoreHe3. (OCOOCHHOCTH  CTpOGHHS  ANWLEKJIETOK U  CIIEpMaTO30UO0B.
OnnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHANIbHOE pa3BuTHE (3MOpHUOreHe3). OTalbl
SMOPUOHATIBHOTO PAa3BUTUS Yy TMO3BOHOUHBIX XUBOTHBIX: APOOJIEHHE, TaCTPYJIUs, OpraHOreHe3.
[ToctamOpuonansHOe pa3BUTHE. THUNBI MOCTIMOPHOHAIBHOIO Ppa3BUTHUS: MPSAMOE, HENpsIMoe
(mmuuHOYHOE). BimsgHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BBI3BIBATH
BPOXKJEHHBIE YPOJICTBA.

Poct u pa3Butue pacreHnii. OHTOreHe3 1IBETKOBOIO PACTEHUS: CTPOCHHUE CEMEHH, CTaIUU PA3BUTHUA.
JdeMoHcTpanuu:

Tabmune! U cxembl: «DOpMbI pa3MHOXKEHUSI OPraHU3MOBY, «/|BOIHOE OIJI0JJOTBOPEHHE Y IIBETKOBBIX
pacteHuit», «BeretaTuBHOE pa3MHOXKEHHE pacTeHHiD», «JleneHue kneTku Oakrepuii», «CTpoeHHE
MOJIOBBIX KJIETOK», «CTpoeHue xpomocombl», «Kierounbiii ki, «Permukamus JHK», «Mutos»,
«Meiio3», «llpsmoe W HempsMoe pa3BUTHE», «l'aMeTOreHe3 y MJIEKONHUTAIOMIUX M YEJIOBEKay,
«OCHOBHBIE CTaJAMM OHTOI'€HE3.

O06opynoBaHue: MUKPOCKOI, MUKpompernapaTsl «CrepMaTo30uabl MICKOMUTAIONMIEr0», «SNUIeKIeTKa
MIeKonuTaromero», «KapnokuHes B KieTkax KOpEIIKa JIyKa», MAarHUTHas MOZENb-alIlIuKalHs
«[lenenne xnetku», monenb JJHK, monens meradasnoit XpoMocoMBl.

JlabopaTopHble M MpaKkTHYeCKHe PadOThI:

JlabopatopHast pabora Ne 3. «HaGmromeHrne MuTO3a B KIETKaX KOHYHMKA KOPEIIKa JyKa Ha TOTOBBIX
MUKpOIIpenapaTax».

JlabopaTtopHas pabota Ne 4. «/3ydueHne cTpoeHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpErapaTaxy.
Tema 6. HacsieiCTBEHHOCTH M H3MEHYHBOCTh OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. VMcTopus pa3BUTHS T€HETUKH. Poib LUTONOTUU U 3MOPHOJIOTHH B
CTAaHOBJICHHH T€HETUKHU. Bkiaa poccuiickux u 3apyOeKHBbIX YYEHBIX B Pa3BUTHE T'€HETUKU. MeTobl
TEHETHUKHA (THOPUIIONOTUYECKUN, IUTOTCHETUYECKU, MOJIEKYJIIpHO-TeHeTn4Yeckuii). (OCHOBHBIE
reHeTUYeCKHe MOoHATUS. ['eHeTnueckas CHMBOJIMKA, UCIIOJIb3YyEMas B CXEMax CKpEIIUBaHUN.
3aKOHOMEPHOCTH HAClIeOBaHMs NPU3HAKOB, YycTaHOBJIeHHble [. Mengenem. MoHoruOGpugHoe
CKpellMBaHue. 3aKoH equHOoo0pa3usi THOPUAOB MEpPBOro MOKoJeHHs. [IpaBUIIO NOMUHUPOBAHMSL.
3aKOH pacuienyeHus npru3HakoB. ['unoresa uncrorel ramer. I1oHOE 1 HENOJIHOE TOMUHHUPOBAHHUE.
JuruOpuiHoe ckpemyBaHue. 3aKOH HE3aBUCHMOIO HaclieZOBaHUs NpHU3HAKOB. llutorenermueckue
OCHOBBl ~ JUTMOPUAHOIO  CKpEIIUMBaHUA.  AHalu3upymollee ckpemuBaHue. Vcrnonb3oBaHue
AHATM3HUPYIOIIETO CKPEIIMBAHUS IS ONPEEICHUsI TeHOTHIIA 0COOH.

CuemnnienHoe HacleqoBaHue npusHakoB. Pabora T. Moprana 1o cienjieHHOMY HacleOBaHUIO T'€HOB.
Hapymenune cuernieHust reHOB B pe3yJibTaTe KPOCCHUHTOBEPA.

XpOMOCOMHasl TEOpHsI HACIIECTBEHHOCTH. | eHeTnyeckue KapThl.

I'enernka mnoma. XpoOMOCOMHOE OIpefeneHue mnosia. AyTOCOMBI M IOJOBBIE  XPOMOCOMBI.
['omorameTHbI€ U TeTEpOraMeTHbIe Opranu3Mbl. HacnenoBanrue Npu3HaKoB, CLETVIEHHBIX C ITOJIOM.
WN3meHunBoCTh. BHIBI H3MEHUMBOCTM: HEHACJEACTBEHHAss W HACIEACTBEHHas. Ponbs cpensl B
HEHACJIE[ICTBEHHON  HM3MEHUYMBOCTH.  XapaKTEpUCTHKAa  MOAM(PHUKAIIMOHHONM  H3MEHUYUBOCTH.



BapuanuonHuelii psx M BapuanuoHHas Kpusas. Hopma peakumm npusHaka. KonandecTBeHHbIE H
Ka4eCTBEHHbIE TPU3HAKH U UX HOpMA peakuuu. CBoHCTBa MOAN(DUKAIIMOHHONW N3MEHUNBOCTH.
HacnencrBenHas, MM Te€HOTHIIMYECKAs, M3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTL. Meiio3 u
MOJIOBOM MpollecC — OCHOBAa KOMOMHATHMBHOH HM3MEHUMBOCTH. MyTallMOHHAsT HM3MEHYHBOCTD.
Knaccugukanuss MyTauuii: T€HHblE, XpOMOCOMHBbIE, I'€HOMHbIE. YacToTa M HpPUYMHBI MYTallHil.
MyTtarennble (akTopbl. 3aKOH TOMOJIOTMYECKMX pSAAOB B HacieICTBEHHON u3MmeHuuBoctu H. U.
Baswuioga.

BresnepHast HaCJIEACTBEHHOCTb U U3MEHUHUBOCTb.

I'enernka uenoseka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI TEHETUKH YEJIOBEKA: M€HEaJIOr NUECKUH,
ONM3HEIOBBINA, ITUTOrCHETHUECKUH, OMOXMMHYECKHUN, MOJEKYIspHO-reHeTndeckuil. CoBpeMeHHOe
ONpEIeICHNE TEHOTHUIIA: ITOJHOTEHOMHOE CEKBCHMPOBAHHME, IE€HOTHIIMPOBAHME, B TOM 4YHCIE C
nomompto [II[P-ananmuza. HacnencrtBenHble 3aboseBaHHs 4YelOBeKa: T'eHHbIE 00JE€3HH, OOJIE3HU C
HACJIEZICTBEHHON IpPEeapacolokKeHHOCThIO, XPOMOCOMHBIE Oosie3HH. ComMaTHYecKue U TeHepaTHUBHBIE
myTtanuu. CTBOJIOBBIE KJIETKU. [IpuHIIUIIBI 310pOBOro 06pasa KU3HU, AMATHOCTUKH, TPODUTIAKTHKU U
JeYeHUs TeHeTH4YecKux Oosie3Hell. Meauko-reHeTuueckoe  KOHCYJbTHUpPOBaHUE. 3HA4YEHUE
MEIULUHCKON M'eHETUKHU B IIPEIOTBPAILEHUN U JIEUEHUH FeHETUUECKUX 3a00JIeBaHU YesI0BeKa.
JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees -Pecorckuii, H.
. BaBuiios.

Tabmuubl 1 cxembl: «MOHOrMOpPHUIHOE CKPELIMBAHHWE M €ro LUTOreHETHYecKash OCHOBa», «3aKOH
paclleIUIeHUss M €ero LHUTOT€HEeTHYecKass OCHOBa», «3aKOH YHUCTOThI ramer», «Jlurubpunnoe
cKpemuBaHue»,  «lluronsoruueckue  OCHOBbI  JUTMOPUIHOTO  CKpelIMBaHUM»,  «Melo3y,
«B3anmopeicTBre ajuleabHBIX T'€HOBY», «l €HeTHYeckne KapThl PACTEHMH, KUBOTHBIX U YEIIOBEKA,
«['enetuka nona», «3aKOHOMEPHOCTH HACIIEN0BAaHUs, CLIEMJIEHHOIO C II0J0M», «KapuoTunsl yenoBeka
U )KUBOTHBIX», «Buasl usMmeHunBoCcTH Y, « MoaupuKkalMoHHas U3MEeHUYNBOCTbY, «HacnenoBanue pesyc-
daxTopay, «I'eHeTnKa rpynn KpoBu», «MyTallMOHHAs ©3MEHUYHUBOCTbY.

O6opynoBanue: MOJEJH -aNIUINKAIU1 «Monorubpuanoe CKpEIIMBAaHUEY, «Henomxoe
JOMUHUpOBaHUe», «/luruOpunnoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON H
Mukponpenapat «/Ipozodpuna» (Hopma, MyTanuu GopMbl KpbUTEEB U OKPACKH Tena), repdbapuit «['opox
IIOCEBHOW.

JlabopaTopHble M MpaKkTHYeCKHe PadOThI:

JlaGopatopHast pabora Ne 5. «l3yueHwe pe3ynbTaTOB MOHOTHOPUIHOTO M JUTHOPHIHOTO
CKpeIMBaHus y Ip0o30(Ubl Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopatopHast pabora Ne 6. «M3yyeHue MOAM(UKALMOHHOW WM3MEHYUBOCTH, IOCTPOEHUE
BapHAaLlMOHHOTO Psiia ¥ BApUALIMOHHON KPUBOW».

JlaGoparopHas padora Ne 7. «AHanu3 MyTalui y 1po30(Quiibl Ha TOTOBBIX MUKpOIIpenapaTax.
[TpakTueckas padota Ne 2. «CocTraBieHHE U aHAJIU3 POJOCIOBHBIX YEJIOBEKA.

Tema 7. Cesieknusi oprann3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuus Kak Hayka U Ipouecc. 3apoxJIeHue celekuuu u noMectukanusa. Yuenue H. 1. BaBunosa o
LEHTPaxX MPOUCXOXKICHUS M MHOrooopasusi KyJIbTYpHBIX pacTeHHH. LIeHTpbl NPOUCXOXKIACHUS
JIOMAalIHKUX >KUBOTHBIX. COpT, IOPOAA, ITAMM.

CoBpeMeHHbIE METObl celeKIMi. MaccoBblil U MHIUBUYaJbHBIH OTOOPHI B CENEKLUU PACTEHUN U
KUBOTHBIX. O1leHKa 3KcTepbepa. BIM3KOpOACTBEHHOE CKpelMBaHUE — MHOpUAMHI. Yucras JIUHUA.
CkpenBanue 4ucThIX JUHUHA. ['erepo3uc, wnm rubpuanas cuna. HepoiacTBeHHOe cKpelMBaHUE —
ayropunuar. OtnanénHas rubpuau3anus u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 U IOJy4YeHHe
MOJIMIITIONI0B. JIOCTHIKEHUS CEIIEKIMY PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB.

BbuorexHosorust Kak oTpacib Npou3BOACTBA. ['eHHas WHKEHepHs. DTarnbl CO3AaHus PeKOMOMHAHTHON
JHK wu  Tpancrenneix  opranu3sMoB. Knerounas  umxeHepusi. KierouHble  KyJIbTYpBI.
MuKpoKJIOHaIBHOE pa3MHOXEHUE pacTeHui. Kionuposanue BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpPraHU3MOB. DKOJIOTHYECKue U dThuYeckue mpodyiemsl. MO — renetuuecku
MOAM(PUINPOBAHHBIC OPraHU3MBI.

JeMoHcTpanuu:

IToprpetsi: H. U. BaBunos, 1. B. Muuypus, I'. /[. Kapneuenko, M. ®@. BaHoB.



Tabmuupl 1 cxembl: kapTa «LleHTpBI MPOMCXOKACHUS U MHOTO00pas3usi KyJIbTYPHBIX PaCTCHHUII»,
«IToponbl TOMalTHUX >KUBOTHBIX», «COopTa KYyJbTYPHBIX pacTeHui», «OTmanéHHas THOpUAN3ALINI,
«Pabotel akanemuka M. @. MBanoBay, «[lomumnouaus», «O0bEKTHl OMOTEXHOJOrUMY, «KiaeTouHbie
KYJBTYPbI U KJIOHUpOBaHUE», « KOHCTpyHpPOBAHHUE U IIEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSOKH TUIOJOB M KOPHEIJIONOB JUKUX (OPM U KYJIbTYPHBIX COPTOB PaCTEHUH,
repbapuii «CesbCKOX035IIICTBEHHbIE PACTEHUSI.

JlabopaTopHble U NpaKkTHYeCKHE PA0dOThI:

Oxckypeust «OCHOBHBIE METOABI M JOCTUXKEHHUSI CEJEKIIMU PACTEHUN U )KUBOTHBIX (Ha CEJIEKIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (depMy, COPTOMCHBITATCIBHBI ydYacTOK, B TEIJMYHOE XO3SHMCTBO,
71a00paTOPHIO arPOYHUBEPCUTETA MM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBoIIOLIUOHHASA OHOJIOTHS.

[Tpennochiki BO3HUKHOBEHHUS HBOJIIOLIMOHHOW TEOpPUH. OBOJIOLMOHHAs Teopuss U €€ MecTo B
Ouonoruu. BiusHue 3BOIIOIMOHHON TEOPUU HAa pa3BUTHE OMOJIOTMH U APYTUX HAYK.

CuzerenscrBa 3Bomouuu. [lameoHTosornueckue: mOCIENOBATEIbHOCTh IOSIBIEHUS BHJIOB B
MAJICOHTOJIOIMUECKOl JIeTonucH, nepexoansie (Gopmbl. buoreorpaduueckue: CXOACTBO U pazsinyue
dayH 1 Gop MaTEPUKOB 1 OCTPOBOB.

DOMOpHOIOrHYecKre: CXOJCTBA U Pa3INuus SMOPHOHOB Pa3HBIX BHJIOB MO3BOHOYHBIX. CPaBHUTENHHO -
AQHATOMMYECKHE: TOMOJIOTMYHbIC, AHAJOTUYHBIE, Py AMMEHTApHbIE OPraHbl, aTaBU3Mbl. MOIEKYISIPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAHHW3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OMMYECKUX IyTeH y
BCEX OPraHU3MOB.

OpomorronHas teopusi Y. Jlapsuna. [Ipenmnocbuiku BOZBHUKHOBEHUS AapBUHU3MA. JIBIKYIIIME CHIIBI
9BOMIONUU BUAOB MO JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE MPU OrPAHHMYEHHOCTH PECypCOB,
HeolpeeaEHHas K3MEHUUBOCTh, 0Oph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunretnueckas Teopus 3Bomonnu (CTD) u e€ 0oCHOBHBIE MOJIOKEHHUS.

Muxkpossomonus. [Tonmynsanus kak eAMHUIA BUA U 3BOJIOLHH.

JBrxymme cuisl ((akTopbl) 3BOJIIOIUHN BHAOB B pUpoae. MyTallMOHHBIN Ipoliecc U KOMOMHATUBHAS
M3MEHYMBOCTS. [lonynannoHHble BOJIHBI U Apel¢ reHos. M3onsaunsa u Murpanus.

EctecTBeHHBIN 0TOOP — HaIpaBIIONHHA (hakTop 3BOMONNU. POPMBI €CTECTBEHHOTO 0TOOpA.
[TprcnocoONeHHOCTh OpPraHu3MOB Kak pe3ysbTaT 3Boitonuu. Ilpumepsl npucrnocoOneHuil y
Opranu3mMoB. ApoMop(}o3bl ¥ UaUOAJANTAIINH.

Bun u Bunoo6pazoBanue. Kputepunu Buga. OcHoBHBIE (OpMBI BHI000pa3oBaHus: reorpaduyeckoe,
3KOJIOTMYECKOE.

Maxkposomonusi. @opmbl 3BOIOLUU: (UIETHYECKAs], AUBEPreHTHAsl, KOHBEPreHTHas, NapaliesbHasl.
HeobpatumocTs 3BOMIOIUN.

[IpoucxoxaeHne OT HeCHENUalU3UpPOBAaHHBIX MpenkoB. Ilporpeccupyromas crenuaau3anus.
AnanTuBHAs pagualus.

JemMoHcTpanum:

[Moptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkensb, O.
Mrosuiep, A. H. CeBepuos.

Tabmuubsl 1 cxembl: «Pa3BuTue opraHuueckoro mupa Ha 3emie», «3apoAblld IMO3BOHOYHBIX
JKUBOTHBIX», «Apxeontepukc», «Popmbel O0pbOBl 3a cyliecTBoBaHUE», «EcTecTBeHHBIH OTOODY,
«MHoroobpasue CcopToB pacTeHui», «MHOroodpasue MOpoa IKUBOTHBIX», «llomymsaiumy,
«MyTanoHHasT HM3MEHYUBOCTHY, «Apomopdoseiy, «Wamoamanramuny, «OOmas aereHepanusy,
«/IBmxynmwe cunel Bomonnn», «Kapra-cxema mapmpyra mytemectsust Y. Jlapsuna», «bopnba 3a
cymiecrBoBanue», «lIpucrnocoOneHHOCT, oOpraHu3zMoBy, «l'eorpadguueckoe BHI000pa30BaHUEY,
«DKOJIOrHYecKoe BU1000pa30BaHHEY.

O6opynoBaHHe: KOJUIEKIIMSI HACEKOMBIX C Pa3MMYHBIMH THUIIAMU OKPAacKH, HAOOp IJIOIOB M CEMSH,
Kosutekius «lIpumepsl 3alUTHBIX TPUCTIOCOOJIEHUN Y dKUBOTHBIX)», MO/IeNb «OCHOBHbBIE HAIPaBICHUS
IBOIIOLUNY, 00BEMHAs MoJeNb «CTpoeHne rOJIOBHOTO MO3Ta M03BOHOUHBIX).



buoreorpapuueckas kapra mMupa, Komiekuus «DopMbl COXpPaHHOCTH HCKONAEMBIX JKUBOTHBIX H
pacteHuil», Monenb ammmkanua «llepekpéct Xpomocom», BiaxHble Impenaparsl «Pa3ButHe
Hacekomoroy», «Pa3Butue nArymku», Mukponpenapatr «/lpozodmna» (HopMma, MyTanuu (HOpMmsbl
KpPbLJIbEB U OKPACKHU TEJA).

JlabGopaTopHble U MpakTHYecKHe PadoThI:

JlabopartopHas padora Ne 1. «CpaBHeHuUE BUI0B 110 MOP(POJIOrHUECKOMY KPUTEPHUIO».

JlabopaTtopHast pabora Ne 2. «OmnmcaHue TPHUCHOCOOJICHHOCTH OpraHu3Ma W €€ OTHOCHUTEILHOIO
XapakTepar.

Tema 2. Bo3HUKHOBEHHE H Pa3BUTHE ’KU3HHM Ha 3emiie.

JloHayuHbIe IIpeNCTaBIEHUS O 3apOXKIECHUU KU3HU. HayuHble rMIoTe3sl BOZHUKHOBEHHS >KM3HHM Ha
3emiie: aOmoreHe3 W MaHCHEPMHS. XUMHUYECKas SBOJIONUS. AOHWOTEHHBIH CHHTE3 OpraHHYECKHX
BEUIECTB M3 HEOPraHWYECKHUX. OKCIEPUMEHTAIBHOE MOJATBEPKICHHNE XUMHUYECKOW HBOJIOLUU.
Hauanenbie sTansl 6uonornyeckoit spomonuu. ['unoreza PHK-mupa. dopmupoBanne MeMOpaHHBIX
CTPYKTYp ¥ BO3HMKHOBEHHE MpOTOKJEeTKH. llepBbie kieTkm u ux »sBomouus. PopmupoBaHue
OCHOBHBIX T'PYIII )KUBBIX OPraHNU3MOB.

Pa3sButue xu3Hu Ha 3emse mo spam u nepuonaM. Karapxeil. Apxelickas U NpoTepo3oicKast 3pbl.
[Taneo3oiickas 3pa u €€ mepUoAbl: KeMOpHIICKMH, OpPIAOBUKCKUM, CHIIypUNHCKUN, JEBOHCKH,
KaMEHHOYTOJIBHBIN, TEPMCKHH.

Me3o30iickas 3pa U €€ NEePUOJIbl: TPUACOBBIM, FOPCKUI, MEIOBOM.

Kaitno3zoiickast spa u €€ nepuo/ibl: majcor eHOBbIM, HEOT€HOBbBIM, AHTPOIOI'€H OBBIIA.

XapaKTepucTUKa KIIMMaTa U reoJIOTMYeCKUX MponeccoB. OCHOBHBIE 3TaIlbl 3BOJIIOLUH PACTUTEIBHOIO
U JKUBOTHOrO Mupa. Apomopho3bl y pacTeHuil U >KUBOTHBIX. llosiBjeHUe, paciBeT UM BBIMUpPAHUE
IPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yecKkoro Mupa Kak oTpakeHue 3Bojrouuu. OCHOBHBIE CHCTEMaTHUECKHE IPYIIIIbI
OpraHu3MOB.

Opomonys 4esoBeKa. AHTpONOJOrUs Kak Hayka. Pa3BuTue IpelncTaBICHUW O IPOUCXOXKACHUU
yernoBeka. MeToapl HM3ydeHHs aHTponoreHe3a. CXOACTBA M PAa3aM4Ms 4YEJOBEKA M JKUBOTHBIX.
CucreMaTHUeCKOE MOJIOKEHUE YEIIOBEKa.

JiBrxymme cuibl (akTopbl) aHTponoreHesa. HacneacTBeHHast '3BMEHUYNBOCTh U €CTECTBEHHBIN 0TOOP.
OO01ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPyAa, MBIILIJIEHUE, PEUb.

OcCHOBHBIE CTaguU M BETBU 3BOJIIOLUHU YEIOBEKa: aBcTpajonuTeku, Yemosek ymensiid, Yenosek
npsaMoxoasammii, YenoBek HeaHaepTanbCKuil, YenoBek pa3ymHblii. HaXoqKu HMCKONaeMbIX OCTaTKOB,
BpeMsl CyIIeCTBOBaHHUs, 00J1aCTh PaclpoCTpaHeHUsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAHSI.
Yenoseueckue pacsl. OCHOBHBIE OOJIBILINE pachl: €BpONeonIHas (eBpasuiickas), Herpo-aBCcTpaIouHas
(9kBaTOpHaNbHAs), MOHTOJOMJHas  (a3MarcKo-aMepuKaHckas). UepTbl  HMPHCIOCOOJIEHHOCTU
IIPECTaBUTEIIEH YEJIOBEYECKUX pac K YCIOBUSAM CYLIECTBOBAaHHA. ENMHCTBO 4eEIOBEYECKUX pac.
Kputnka pacusma.

JdeMoHcTpanuu:

[TopTpetsi: @. Penu, JI. [Tactep, A. . Onapun, C. Musiep, I'. FOpu, Y. apBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoslHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOro MHpay,
«PacturenbHas kietka», « KuBoTHas kierka», «[Ipokapuornueckas kinetka», «CoBpeMeHHas CUCTEMA
OpraHu4yecKkoro Mupa», «CpaBHEeHHE aHATOMUYECKUX YEPT CTPOEHUS YelIOBEKa M YeJOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MECTa IaJEOHTOJIOTMYECKUX HAaXOJOK IMPEAKOB COBPEMEHHOIO YEJIOBEKay,
«/IpeBHeinmmue moany», «/IpesHne moan», «IlepBbie cOBpeMeHHbIE TIOAN», «HemoBedeckue pacs».
Ob6opynoBanue: mymspku «lIpoucxoxaeHue dvenoBeka» (OIOCTHI aBCTPAJONMUTEKa, MUTEKAHTPOIA,
HeaHJepTayiblla, KPOMAaHbOHIA), CJENKH WIA H300pa)KeHUS KAMEHHBIX OpYAMH IepBOOBITHOIO
YyenoBeKka (KaMHHU-YOMIepsl, pyOuma, ckpebia), reoXpoHOIOTHYecKass Ta0auia, KOJUIEKIus «DopMbI
COXPaHHOCTH MCKOMAEMbIX )KUBOTHBIX U PACTEHUI».

JlabopaTopHble U NpaKTHYeCKHe Pa0oThI:

[Tpaktnueckas pabota Ne 1. «V3yueHuMe HCKOMAaeMbIX OCTAaTKOB pPACTEHUH U IKUBOTHBIX B
KOJIJIEKIUSAX).

OKCKypcust «IBOJIIOLMS  OpraHUYecKoro Mupa Ha 3emie» (B €CTeCTBEHHO-HAy4YHbIM WIH
KpaeBeIuecKuil My3ei).



Tema 3. Opranu3Mbl 1 OKpPY Kawas cpeaa.

OKoJorusi Kak Hayka. 3ajaud M pa3fesibl 3KOJOruu. MeToipl SKOJOTMYECKUX HCCIEAOBAHUM.
DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'0 YEJIOBEKA.

Cpenbl 0OMTaHMs OpPraHU3MOB: BOJIHAsI, HA3EMHO-BO3/yIlIHAs, IOYBEHHAs, BHYTPHOPraHU3MEHHAsL.
Oxonoruueckue pakrtopsl. Kiaccupukanus skogorndeckux (HpakTopoB: aOMOTHYECKHE, ONOTHUYECKHE U
AHTPOIIOTeHHBIC. J[efCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckre (aKTOpBL: CBET, TEMIIEpaTrypa, BiIaXHOCTh. Dortonepuonusm. IIpucmocobienus
OpPraHMU3MOB K JEHCTBUIO aOMOTHYECKUX (PaKTOpoB. bromornyeckne puTMblL.

buotnueckue QakTtopbl. Buabl OMOTHYECKHMX B3aMMOJCHCTBHI: KOHKYPEHIIMS, XWITHUYECTBO,
cumbro3 u ero Qopmbl. [lapasuTusMm, Koomeparus, MyTyalu3M, KOMMEHcaan3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCaJu3M, HEWTpaiu3M. 3HaueHHue OWMOTHYECKUX B3aUMOACHCTBUN ISt
CYIIIECTBOBAHUS OPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH Tomyasiuu. OCHOBHBIE TOKA3aTEIM TOMYJSIIUN: YUCICHHOCTb,
MJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MIPUPOCT, MUTpaIus. [[MHaMHKa YUCICHHOCTH TOMYJISIIUN U
€€ peryusauus.

JdeMoHcTpanuu:

[Hoptpetsi: A. 'ymGonbat, K. ®@. Pynbe, D. I'ekkensb.

Tabmuuelr u cxembl: kapta «[Ipuponusie 30HBI 3emimn», «Cpeasl OOUTaHHS OPraHU3MOBY,
«Dotonepuoansmy, «l[lomymsuuny, «3aKOHOMEPHOCTH POCTa YUCIECHHOCTH MOMYJISIUA UHPY30pHH -
TyQenbkmn», «[Iumessie menm.

JlabopaTopHble U MpakTHYeCcKHe PadoThI:

JlabopaTopnas pabora Ne 3. «Mopdonorudeckrne 0cCOOCHHOCTH PACTEHUI U3 Pa3HBIX MECT OOUTAHUS.
JlabopartopHas pabota Ne 4. «BnusiHue cBera Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktuueckas pabora Ne 2. «IToacyét MIIOTHOCTH TOMYJISAIUNA Pa3HbIX BUJIOB PACTECHUI.

Tema 4. Coo01miecTBa ¥ IKOJIOTHYECKHE CHCTEMBI.

Coo0miectBo opraHu3mMoB — OuoreHos. CTpykTypsl OHOIIEHO3a: BHAOBAas, IPOCTPAHCTBEHHA,
Tpoduueckas (nmumieBas). Buasi-nomuHanTel. CBsI3u B OMOIIEHO3E.

Okonoruueckue  cuctembl  (3kocuctembl). Ilonstue 00 sKocucTteMe U OHOreoIeHO3€.
OYHKITMOHATBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOAYIEHThI, KOHCYMEHTHI, peayleHTsl. KpyroBopor
BEIIECTB U TIOTOK DHEPTHH B dKOCHCTeMe. Tpodudeckre (MUIIEBbIE) YPOBHH dKOCHCTEMBI. [TuieBnie
nenu u cerd. OCHOBHBIE TIOKa3aTeIM BSKOCHUCTEMBI: OHoOMacca, MNPOAYKLUHUS. DKOJIOTHUYECKUe
nUpamMubl: MPOAYKIMU, YHUCICHHOCTH, Ouomaccel. CBOMCTBA HOKOCHUCTEM: YCTOWYUBOCTb,
camoperyJsnusi, paputue. Cykieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCUCTEMA XBOMHOI'O MJIM HIMPOKOJIUCTBEHHOIO
jeca.

AHTpONOreHHBbIE ~ 3KOCHUCTEMBL.  Arpo3kocucrembl.  YpOoskocucTeMmbl.  buonormueckoe
XO035TUCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasznooOpasue kak (Qaktop yctoWumBocTH dKocucTeM. CoxpaHeHue OHMOIOTHYECKOTO
pa3HooOpa3us Ha 3eMmIe.

VYuenue B. U. BepHaackoro o 6uocdepe. ['panuiisl, cocrtaB u cTpykrypa 6uochepst. JKiuBoe BemecTBo
u ero pynkuuu. OcobeHnoctu Guocdepsl Kak rio0danbHOM HKOCUCTEMBI. J[MHaMHUYecKoe paBHOBECHE
1 oOpaTHas CBs3b B Omocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXMMHUYECKHE LUKIBI 3JIEMEHTOB (yriepona, a3oTra). 30HAJIbHOCTh
o6uocdepbl. OCHOBHBIC OMOMBI CYIIIH.

UenoBeuectBO B Ouocdepe 3emnn. AHTpPONOreHHbie HU3MEHEHUs B Ouocdepe. ['mobanbHbIE
IKOJIOTUIECKUE MPOOTIEMBI.

CocymiectBoBanne TMpHpOAbl H  4enoBeuecTBa. CoxpaHeHHe OHOpPa3HOOOpa3Wsi Kak OCHOBa
ycTounBocT Omocdepsl. OCHOBa pPAIMOHATIBLHOTO YIPABJICHUS MPHPOIHBIMH pECypcaMd H HX
ucrnosab3oBaHue. JlocTikeHust 0MOIOTHU U OXpaHa MPUPOBL.

JleMOHCTpanuu:

[Moptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. . Bepuackuii.

Tabmuuslt u cxembl: «llumesbie uenu», «buorneHo3: cocraB u cTpykTypan, «lIlpuponnsie
coobuiecTBay, «Llenu nuranus», « Ikosnoruyeckas nupamuaa», «buocdepa u yenosek», «Ixkocucrema



HIMPOKOJIIMCTBEHHOr' O Jieca», «IDKOCHUCTEMA XBOMHOrO Jieca», «bHOLEHO03 BOmOEMa», «ArpoleHO3»,
«IIpuMepHbIe aHTPONOreHHbIE BO3JEHCTBUS Ha MNPUPOAY», «BaxkHeillne MCTOUHUKU 3arps3HEHUus
BO3/lyXa W TPYHTOBBIX BOI», «llouBa — BakHelmas cocraBisomas oOuochepsr», «DakTOpbI
nerpaganuu mouBy», «IlapHUKOBBIH dPdexT», «PaKkTopbl paIuOaKTUBHOI'O 3arps3HEHUs] OMOChEphI»,
«O06mas cTpykTypa Oumocdeps», «Pacnpoctpanenue xuzHu B Ouocdepe», «O30HOBBIM 3KpaH
6uocoeps», «Kpyrosopor yriepoaa B Ouocdepe», «Kpyropopot azora B npupoze».

O6opynoBanue: Mojaenb-anmuMkanus «Tunuunele OHOIEHO3b», TreplOapuil  «PacTutenbHbIe
coob1recTBay, Koyuiekuuu «buoiieHo3», «BpeauTeny BaXHEUIINX CEIbCKOX03IHCTBEHHBIX KYJIbTYpY,
repbapuu U KOJUIEKIIMH PACTEHUH M )KHUBOTHBIX, IPUHAISKAIINE K PA3HBIM 3KOJIOTUYECKUM TPYIIIaM
onHoro Buna, Kpacnas kuura Poccuiickoit denepanuu, n3o00paxeHus: OXpaHsIeMbIX BUIOB PACTEHUN U
YKUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOTPAMMBI 110 BHOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiuBaroTcsl TpeOOBaHHUS K pe3yjbTaTaM OCBOEHHUS OOy4aroIIMMUCS
IIporpamMm CpeAHero o0IIero oopa3oBaHus: JUYHOCTHBIM, METAIIPEAMETHBIM U NIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType JAMYHOCTHBIX pE3yJbTAaTOB OCBOEHMS MpeaMera «broiorus» BbIIENEHBI ClEeIyHOIne
COCTaBJIIOLIME: OCO3HAHHE O0YUYaIOIIMMUCT POCCUMCKON I'pa)/1aHCKON MIEHTUYHOCTH — T'OTOBHOCTHU
K CaMOpa3BUTHIO, CaMOCTOSATEIbHOCTH M CAMOOIPENENICHUIO, HAJIU4YMe MOTHBALMU K OOYy4YEHHIO
Ouonoruu, LeJeHaNnpaBiIeHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KIIFOYEBBIX
[EHHOCTEH U UCTOPUYECKUX TPAIULIUN pa3BUTHS OMOIOTHYECKOr0 3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTH
00y4JaronMXxcsi PyKOBOJCTBOBATHCSI B CBOEH NE€ATEILHOCTH I[EHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
MPUCYIIUMHU CHUCTEME OMOJIOTHYECKOro O0pa30oBaHMs, HAIUYHE JKOJIOTMYECKOrO ITPAaBOCO3HAHMUS,
CMOCOOHOCTH CTaBUThH 1I€JIM U CTPOUTH KU3HEHHbIE TUIAHBI.

JIuuHOCTHBIE pe3yNbTaThl OCBOCHUS IpenMera «buonorus» MOCTUraloTcs B €AMHCTBE y4yeOHOM U
BOCIIUTATENbHON  ACATENBPHOCTH B COOTBETCTBUM  C  TPAaJUIMOHHBIMH  POCCHUHCKHUMHU
COLUOKYIbTYPHBIMU, HUCTOPUYECKUMU U JAYyXOBHO-HPABCTBEHHBIMU I[€HHOCTSIMHU, NPUHSITBIMH B
obmiecTBe MNpaBWJaMd U HOPMAaMM IIOBEJEHUS U CIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHMS,
CaMOBOCIUTAHUSI W CaMOPA3BUTUS, DPA3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBaXEHUSI K 3aKOHY M IIPaBONOPSAKY, YEJIOBEKY TpylJa W CTaplleMy IIOKOJIEHHIO, B3aWMHOI'O
yBa)kKeHUs, OEPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJEIUI0 U TPAIUIHUAM MHOT'OHAIIMOHAIHLHOTO
Hapoja Poccuiickoit @enepanuu, Npupojie U OKPYX aroIIen cpese.

JIuuHOCTHBIE pPe3yabTaThl OCBOEHUs yueOHOro npeamera «bruosiorus» 10JKHBI OTpakaTh FOTOBHOCTD
U CIIOCOOHOCTh O00Y4YaroIMXCs PYKOBOJICTBOBATbCS CGHOPMHUPOBAHHON BHYTPEHHEH MO3MULMEH
JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlui, TMO3UTUBHBIX BHYTPEHHUX  YOEXKICHHH,
COOTBETCTBYIOIIUX TPAAULHUOHHBIM ILEHHOCTSIM POCCHUHCKOTO OOIECTBAa, PACHIMPEHHE KMU3HEHHOTO
ONbITAa U OMNbITA JESATEIBHOCTU B IPOLIECCE pealu3aluyd OCHOBHBIX HAIpPaBJIEHUI BOCIUTATEIbHOU
JeSITeIbHOCTH, B TOM UKCJIE B YACTH:

1) rpakIaHCcKOro BOCIIUTAHUS :

c(OPMUPOBAHHOCTb I'PAXKAAHCKON MO3UIMHK 00YyYaroerocs Kak akTUBHOI'O U OTBETCTBEHHOr'O 4JI€Ha
pOCCHIICKOTO 00111eCTBA;

OCO3HAHUE CBOWX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBaKEHUE 3aKOHA U MPABOIMIOPSIKA;
TOTOBHOCTh K COBMECTHOM TBOPUECKOM NESATENbHOCTU MPHU CO3JAHUU Yy4EOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MTO3HABATENBHBIX 33]1a4, BHITOTHEHHH OUOJIOTHIECKHX IKCIIEPUMEHTOB;

CMOCOOHOCTH ONpPEEsITh COOCTBEHHYIO MO3UIINIO IO OTHOILICHUIO K SBJICHHUSIM COBPEMEHHOM KU3HU U
OOBSICHATE €&;

YMEHHE YUUTHIBATH B CBOMX JEHCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIFOEH ¢
pa3HbIMHU YOXKICHUSMU, KYJIbTYPHBIMU I[EHHOCTSIMU U COLUAJIbHBIM MOJIOKECHUEM



FOTOBHOCTb K COTPYAHHUYECTBY B MPOLIECCE COBMECTHOI'O BBINOJHEHUS y4EOHBIX, 103HABATEIbHBIX U
UCCIIEZIOBATEIIbCKUX 3a]]a4, YBAXXUTEJIbHOTO OTHOIIEHHS K MHEHHIO ONIOHEHTOB MpPHU OOCYKICHHH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJepKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM J€SITETbHOCTH

2) NaTPUOTHYECKOr0 BOCTIUTAHMS

c(OPMUPOBAHHOCTb POCCUICKONW TpakJaHCKONH HWJISCHTHUYHOCTHU, MAaTPUOTU3MA, YBAXKEHHUsS K CBOEMY
Hapoay, 4YyBCTBA OTBETCTBEHHOCTH Niepes; PoauHoM, ropiocTy 3a CBOM Kpail, cBor0 PonnHy, CBOM sI3bIK
U KyJbTYpY, IPOILJIOE U HACTOs 1€ MHOTOHALMOHAJILHOIrO Haponaa Poccun;

LIEHHOCTHOE OTHOILEHUE K MPUPOJHOMY HACIEIHUIO U IMAMATHUKAM IPUPOJBI, TOCTHXKEHUSIM Poccun B
HayKe, UICKyCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;

CIOCOOHOCTb OILIEHHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAaHOBJIIEHME M pa3BUTHE OMOJIOTHH,
MOHMMAaHUS 3HA4eHUs OMOJIOTHH B TO3HAHUH 3aKOHOB MPUPOABI, B KU3HU YEIOBEKa U COBPEMEHHOIO
00111eCTBA;

ujeliHas yOeXJEHHOCTb, TOTOBHOCTh K CIIyXeHHIO0 W 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €r0
cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHME JTYXOBHBIX LIEHHOCTEH POCCUICKOIO Hapoa;

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STHUECKOI'0 TOBE/ICHNUS;

CIOCOOHOCTh OLIEHMBAaTh CUTYallMI0 M TPUHUMATh OCO3HAHHBIC pEIICHUs, OPUEHTHPYICh Ha
MOpaJIbHO-HPAaBCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOI'0 BKJIAJIa B IOCTPOEHHE YCTONYMBOIO OYIyILIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTENSAM, CO3JAHUIO CEMbU HA OCHOBE OCO3HAHHOI'O IIPUHATUS
LIEHHOCTEW CEMEMHON KU3HHU B COOTBETCTBUH C TPaJULUsIMHU HapoxoB Poccuu;

4) 3cTeTHYECKOTr0 BOCIIUTAHUSA:

ACTETHUUECKOE OTHOIIEHHE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPYECTBA,
CIOpTa, TPyAa, OOIIECTBEHHBIX OTHOIICHHIA;

MNOHMMAaHUE 3MOLIHOHAJILHOT O BO3EICTBUS JKUBOW PUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&JKEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHHE MNPOSBIATh KadecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCHUTAHMA, (POPMHMPOBAHHMA KYJbTYPbl 3I0POBbSi W 3SMOLMOHAJIBHOIO
O0J1aronoJIy4ms:

NOHUMAaHME U pean3alus 37J0pOBOro u 0e3omacHoro odpasa Ku3HH (310pOBOE MU TaHUE, COOTIOIEHUE
TUTMEHUYECKUX TPaBUJI M HOPM, COaJaHCHUPOBaHHBIA pPEKUM 3aHATUH M OTIbIXa, pEryJspHas
¢u3nyeckass AaKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3710POBbIO;

[OHMMAaHHE LEHHOCTH MpPaBUJ HHAMBUAYAJIBHOIO U KOJUIEKTUBHOI'O O€30MacCHOr0 IIOBEIEHUS B
CUTYalMsIX, YTPOKAIOLIMX 310POBBIO U )KU3HU JIHOJEH;

OCO3HAHUE MOCJEACTBUN U HENPHUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOJCHUS aIKOroJjsl, HAPKOTUKOB,
KypeHusl);

6) TPyA0BOr0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOIIO0HE;

FOTOBHOCTb K AKTUBHOW JE€ATEIbHOCTH TEXHOJIOTMYECKOW W COLMAJIbHOM HaIlpaBJICHHOCTH,
CIOCOOHOCTh HHULIUUPOBATH, INIAHUPOBATH U CAMOCTOATEILHO BHIMOIHATH TAKYIO €S TEIbHOCTD;
UHTEpeC K pa3IudHbIM chepaMm npodeccHoHaIbHON NeATEeNbHOCTH, YMEHHE COBEPIIAaTh OCO3HAHHBIN
BBIOOp Oyayinel mpodeccuu u peam30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTB M CITOCOOHOCTB K 00Pa30BaHMIO U CaMOOOPa30BaHUIO HA POTSIKEHUH BCEH KHU3HH;

7) IKOJIOTHYeCKOT0 BOCTIUTAHUS

HKOJIOTHYECKH I[€JIECO00pa3HOe OTHOIICHUE K MPHUPO/e KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE €&
CYILIECTBOBAHMS;

MOBBIIICHUE YPOBHS 3KOJOTHYECKON KYJIbTYpbl: MPUOOpPETEHHE OMbITa IJIAHUPOBAHUS TMOCTYNKOB U
OLICHKHU MX BO3MOXKHBIX IOCJICICTBUN ISl OKPYKAIOLIEH CPEbI;

0CO3HaHUE II100aJIbHOI0 XapaKTepa FKOJIOTMUECKUX NPo0JIEM U NTYTEH UX pEeLIeHNus;



CIOCOOHOCTh HCIOJIb30BaTh MPUOOpPETaeMble NpPU H3YYEHUH OWONOrMM 3HAaHHA M YMEHMS IpU
pelieHnn npoOJieM, CBA3aHHBIX C pallMOHAJIBHBIM IPUPOAONOJIb30BAHUEM (COOIIONEHUE MPaBUII
IIOBEJICHUS B IIPUPOJE, HAIPABICHHBIX HA COXPAaHEHUE PAaBHOBECHUSI B HKOCUCTEMAX, OXpPaHY BUJOB,
aKOCcHCTEM, Ouochepsr);

AKTHUBHOE HENPUATHE JEUCTBHM, NPUHOCAIIMX BpEN OKpYXKalolleld IPUPOAHOM cpene, yMmMeHue
IPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKUE IMOCIEACTBUS MPEANPUHUMAEMBIX ACHCTBUM U
IpeAOTBpAIIaTh UX;

HaJIMYUE Pa3BUTOrO IKOJOTUYECKOT'O MBIIUIEHUS, 3KOJOTMYECKON KYJbTYPBI, OMNBITA JEATEIBHOCTH
DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOACTBOBAaTbCA HMHM B  II03HABATEJIbHOM,
KOMMYHUKATUBHON M COL[MAJIbHOM NMpaKTUKE, TOTOBHOCTH K YYacCTUIO B NMPAKTUYECKOW AESATEIbHOCTU
9KOJIOTUYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OO0IIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAOre KyJbTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIUKYJIbTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M YMTATEIBCKOW KyJIbTYpbl KaK CpPEACTBA B3aUMOJCHCTBUS MEXIY
JIOABMM U TIO3HAHUS MUPA;

HOHUMaHME CcHelU(PUKY OMOIOrUN KaK HayKH, OCO3HaHMs €€ posiu B (OPMHUPOBAHUM PALMOHATIBHOIO
HAY4YHOT'O MBIIIIEHHS, CO3AaHUU LEJIOCTHOr O IPEACTaBICHUS 00 OKpYXKaloLIeM MUPE KaK O eJUHCTBE
HPUPOABI, YEJIOBEKa M OOLIECTBA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelleHHH IpolieM
COXPaHEHUS IPUPOJHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTU OMOJOTMU MJII COBPEMEHHOW IMBUIM3ALMHU: O00ECHEYeHUs HOBOIO
YPOBHSI DPa3BUTUS MEIUIMHBI, CO3JaHHE IEPCHEKTUBHBIX OHMOTEXHOJOTUM, CIOCOOHBIX pellaTh
pecypcHble MpOOJeMbl PAa3BUTUS YEJIOBEUECTBAa, IIOMCKAa IyTeld BBIXOJAa U3 TJI00AJBHBIX
HKOJIOTUYECKUX MpoOsieM M obecredyeHus: mepexoja K YCTOWYMBOMY PAa3BUTHIO, PALlMOHATIbHOMY
UCII0JIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAHJAPTOB XKHU3HH;
3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OMOJOTMYECKUX 3HAHMM B LIESAX MOBBINICHUS OOIIEH KyJIbTYpHI,
€CTECTBEHHO-HayYHOM TIPaMOTHOCTH, KaK COCTaBHOW dYacTH (YHKIMOHAJIbHON TI'PaMOTHOCTH
oOyuaronmxcs, GOpMUPYEMON NPH U3yUEHUH OUOJIOTHH;

IOHMMAaHUE CYIIHOCTH METOJOB IO3HAHMS, HCIONb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIOJb30BaTh MOJIy4aeMble 3HAHUS JJIs aHaIM3a U OOBSCHEHMs SIBICHUHM OKpPY)KaIOLIEro Mupa U
IPOUCXOAAIMX B HEM U3MEHEHUH, YMEHUE JenaTh 000OCHOBAHHBIE 3aKJIOUEHHUSI HA OCHOBE Hay4YHBIX
(akTOB U UMEIOLIMXCS JAHHBIX C IEbI0 MOJYYEHHsI JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO MCIOJIb30BaTh OMOJOTMYECKHE 3HAHMSA U1 pelIeHHus MpodiieM B
pEaIbHBIX JKU3HEHHBIX CUTYALMSIX;

OCO3HAHUE I[EHHOCTH HAY4YHOH JEeATEIbHOCTH, TOTOBHOCTb OCYIIECTBJISITh IPOEKTHYIO H
HCCIIEZI0BATEbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa3oBaHUIO U CaMOOOPAa30BAHMIO, K AKTHUBHOMY
HOJTY4YEHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBUU C KHU3HEHHBIMU OTPEOHOCTSAMH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOEHUS yueOHOro npenmera «bHoaorus» BKIIOYAIOT: 3HAYUMBbIE 15
GopMHpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCLHUIUIMHAPHBIE  (MEXIIPEAMETHBIE)
OOIICHAyYHbIE MTOHSATHS, OTPAXKAIOIINE IETOCTHOCTh HAYYHOU KapTUHBI MUpa U CIENu(UKY METOA0B
MO3HAHMSI, UCIOJIb3YyEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIHs, s1BIEHUE, NIPOLIECC, CUCTEMA,
HaY4HBIA (aKT, MIPUHLHUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHs, UCCIEA0BaHUE, HAOII0eHHE,
U3MEpEeHHe, OKCIEePUMEHT M JApPYrux), YHHUBEpcajbHble YyueOHbIe JeHCTBUS (TO3HaBaTeNIbHBIE,
KOMMYHUKATHBHBIE,  PETYyJSTUBHBIE), oOecrneunBatomue  (GopMupoBaHue  (HYHKIIMOHAIBHON
IPaMOTHOCTH U COLIMATIbHONW KOMIETEHIIMH 00Yy4aroIIMXCsl, CIIOCOOHOCTh 00YJaroMIUXCsl HCIOIb30BaTh
OCBOEHHBIE MEX/IM CLUIIJIMHAPHBIE, MUPOBO33PEHYECKIE 3HAHUS U YHUBEpCAJIbHbIEC YUE€OHbIE NEHCTBUS
B I103HABATEJIbHON M COLIMAIIBHON MPAKTHUKE.



MertamnpenMerHble pe3ysbTaThl OCBOEHMSI IPOrpaMMBbl CpelHEro oOuero o0pa3oBaHUs JOJKHBI
OTpaXkaTh:

OBi1aieHUe YHUBEPCATbHBIMH Y4eOHBIMH N03HABATEJIbHBIMU 1€ICTBUAMU:

1) 6a3oBbIe JOrHYecKHe TeHCTBHUS:

CaMOCTOSITENILHO (hOPMYIMPOBATh U AKTYaIM3UPOBATh POOIEMY, pacCCMaTPUBAThH €€ BCECTOPOHHE;
UCIOJb30BaTh IpPU OCBOEGHUU 3HAHMM TNPUEMBI JIOTMYECKOrO0 MBILIUIEHUs (aHaiau3a, CHUHTE3a,
CpaBHEHUs, KiaccuuKaiuu, 0000IIeH ), PACKPBIBATh CMBICT OMOJIOTMYECKUX MOHSATUH (BBIACIATH
UX XapaKTepHbIC MPU3HAKHU, YCTAHABINBATh CBS3H C APYTUMU MOHATUSIMU );

ONpENENATh LENU JeSITeIbHOCTH, 3aJaBas HapaMmMeTpbl U KPUTEPHUH HX JIOCTHXKEHHS, COOTHOCUTH
pe3yIbTaThl ASSITEILHOCTH C IIOCTABICHHBIMH LIEIISIMU;

UCIIONH30BaTh OMOJIOTMYECKUE TOHATHUS A1 O0BsICHEHUS (P)aKTOB U SBJIICHUH KUBOU TPUPOIBL;
CTPOUTH JIOTHYECKHE pacCyXAeHHUs (MHAYKTUBHBIC, JAEAYKTHBHBIC, [0 aHAJIOTHM), BBIABIATH
3aKOHOMEpPHOCTH M TPOTUBOPEYHS B paccMaTpUBAeMbIX SIBICHHSIX, (OPMYIUPOBATH BBIBOABI H
3aKIIIOYCHHUS,

IPUMEHATh CXEMHO-MOJIENIbHBIE CPEACTBA JJIs IPEACTABIICHUS CYIIECTBEHHBIX CBSI3€l U OTHOLIEHUM B
M3y4aeMbIX OHMOJOTMYECKUX OOBEKTaX, a TakKKe HPOTUBOPEUUH pa3HOTO pOJla, BBISIBICHHBIX B
Pa3MMIHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IUJIaH pelIeHuss NpoOJeMbl C Y4YETOM aHajih3a HMEIOIUXCAd MAaTepUaNbHBIX H
HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3yJIbTATOB LIENSAM, OLIEHUBATH
PUCKH MOCIENCTBUN AESITEIbHOCTH;

KOOPJAIMHUPOBATH U BBINOJHITH pabOTy B YCIOBUSAX PEalbHOTO, BUPTYaJIbHOIO U KOMOMHUPOBaAHHOIO
B3aHMOJICH CTBHSI,

pa3BUBATh KPEATUBHOE MBILIUICHHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIIEI0BATENbCKHE TEHCTBHS:

BJIQJICTh HAaBBIKAMHU y4eOHO-MCCIIEN0BATEILCKON U MPOSKTHON AESITeNIbHOCTH, HABBIKAMU Pa3pelICHHS
npoOJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IIOMCKY METOJOB pelIeHus
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMUYHbIX METOI0B TO3HAHMUS,

UCIOJIb30BaTh PA3JIMYHbIE BUJIbI JIEATEIBHOCTH MO MOJIYYEHHI0 HOBOI'O 3HAHHUS, €ro MHTEpIpeTalu,
IpeoOpa3oBaHUIO0 U NMPUMEHEHUIO B YYEOHBIX CUTYyallUsX, B TOM YHUCJIE NPU CO3JaHUU YUEOHBIX U
COLIMAJIbHBIX MPOEKTOB;

(dbopMHUPOBATH HAYYHBIN TUI MBIILICHUS, BIAJIETh HAYYHOH TEPMHHOJIOTUEH, KIFOUEBBIMU ITOHSTHSIMHU
U METOJIaMU;

CTaBUTh U (HOpPMYIHpPOBaTH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHON AESATETbHOCTH U JKU3HEHHBIX
CUTYaIusx;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3MPOBATh 3a/1ady, BBIIBUTATh THIOTE3Yy €€
pelIeHus, HAXOAUTh apryMEeHThI JJIsl JOKAa3aTellbCTBA CBOMX YTBEPXKIEHUI, 3a7aBaTh MapameTpsl U
KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TOJYYEHHbIE B XOJ€ pELIECHHUS 3aJadyd pe3ylbTaThl, KPUTHUECKU OI[EHUBATh HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

JaBaTh OI[EHKY HOBBIM CUTYAIlHsIM, OLICHUBATh IPHOOPETEHHBIH OIIBIT;

OCYIIECTBJIATh LIEJICHANPABICHHBI IOMCK IEepeHoca CpeAcTB U CIOCOOOB  JIEeHCTBUS B
npoeccuoHaNBHYIO Cpeny;

YMETb [IEPEHOCUTH 3HAHUS B I03HABATEIbHYIO U IPAKTHUECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

YMETh UHTErPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE WJEU, MPEIIaraTh OPUTHHAIBHBIC MOAXOJBI M PEIICHUs, CTaBUTh MPOOJIEMBI H
3a/1aui, AOIMYCKAIOIIME allbTEPHATUBHBIE PELICHUSI.

3) pabora c undgopmanueii:

OPHEHTHUPOBATHCSI B PA3IMUYHBIX MCTOYHMKAX HHGopMalnuu (TekcTe y4eOHOro MmocoOusi, Hay4dHO-
MOMYJIAPHON JTUTEpaType, OMOIOrMUECKUX CIOBAPSIX U CIIPAaBOYHHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTEpHETE), aHANMM3UPOBATh MH(DOPMAITUIO PA3IMIHBIX BUAOB U ()OPM MPEACTABICHUS, KPUTHICCKH
OLIEHUBATh €€ IOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTb;



dbopMynHMpoOBaTh 3alpPOCHl U MPUMEHSITH PA3IMYHBIE METOJbI MPU IMOUCKE U OTOOpE OMOJOTrHYECKOM
UHpOpMaIUU, HEOOXO0IUMOM 1JIs BBITOJHEHUS y4eOHBIX 3a/1a4;

npuodperarThb ONBIT  MCIOJb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOI'O HCII0JIb30BAHUS Pa3IMYHBIX [IOMCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (QOpMY MpeAcTaBieHus Ouosioruyeckod HHpopManuu
(cxembl, rpaMKy, AUarpaMMbl, TaOJIULbI, PUCYHKU U APYTOE);

UCIOJb30BaTh HAy4YHBIH SI3bIK B KaueCTBE CpEACTBa MpU paboTe ¢ Omosiornyeckod HHQOpMaIUei:
OPUMEHATh XHMHUYECKHe, (HU3MUECKHe M MaTeMaTH4ecKue 3HAaKU W CHMBOJbI, (HOPMYIIBI,
ab0peBuaTypy, HOMEHKJIATYpy, HCIOJIb30BATh U Pe0OpPa30BhIBATH 3HAKOBO-CUMBOJINYECKHE CPEIICTBA
HarJIAHOCTH;

BJAJeTh HAaBBIKAMH PpACHO3HABAHMSA M 3alUTHl WHG(opManmu, MHPOPMALMOHHOW Oe30macHOCTH
JUYHOCTH.

Osgi1aieHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH J¢HCTBUSIMU

1) o6menne:

OCYIIECTBIATh KOMMYHMKAllUM BO BCeX cQepax >XKM3HM, aKTUBHO YYacTBOBAaTb B JAMAJIOre WIH
JUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoOi TeMmbl (YMEHME 3a7jaBaTh BOIIPOCHI, BBICKA3bIBATh CYXICHMUS
OTHOCHUTEJIPHO BBIIOJIHEHUS MpelaraéMoi 3aJayd, y4YUThIBaTb HMHTEPEChl M COIJIAaCOBAHHOCTb
HNO3ULMH IPYTUX YYACTHUKOB JUAJIOra MM JUCKYCCUN);

pacnio3HaBaTh HeBepOaJbHblE CpelcTBAa OOLICHUS, IOHMMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB,
IPEeANOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTYalUi, yMeTb CMsr4aTtb KOHQMUKTBI M BECTH
HEPEroBOPbI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMU OOILEHNUS U B3aUMOAEHCTBUS, IOHUMATh HAMEPEHUS APYTUX JIOJIEH,
HPOSIBIISITH YBAXKUTEIbHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOI dopme GpopMyIrpoBaTh CBOU
BO3PaKEHUS;

Pa3BEPHYTO U JOTMUYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB.

2) cCOBMeCTHas /IesITeJIbHOCTh:

MOHMMAaTh U HCIOJIb30BAaTh NMPEUMYIECTBA KOMAaHAHON M WHIUBUIYaJIbHOW pabOThl MPH pPEIICHUU
Ouonoruueckoi mpoOsiemMbl, OOOCHOBBIBATH HEOOXOAMMOCTh TMPHUMEHEHHUS TPYMNNOBBIX (opMm
B3aMMOJICHCTBUS IPH pElICHNN yueOHOH 3a1auu;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHI ¢ Y4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEN
Ka)K0T0 YJIeHa KOJIJIEKTHUBA;

IPUHUMATh LIEIM COBMECTHOM IESATEIbHOCTH, OPraHU30BbIBATh U KOOPIAMHHUPOBATH ACUCTBUA IO €€
JIOCTHKEHHIO: COCTaBJIATH IUIAH JEUCTBUH, PACHpEAEeiaTbh pOIM C Y4ETOM MHEHUM YYaCTHHUKOB,
00CyXJ1aTh pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHMBAaTh KAayeCTBO CBOEr0 BKJaJa M KaXKJOro Yy4YaCTHMKAa KOMaHIbl B OOUMH pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeasiaraTb HOBbl€ IIPOEKTHI, OLIEHUBATh UAEU C MO3ULMHM HOBU3HBI, OPUTMHAIBLHOCTH, IPaKTH4ECKON
3HAYUMOCTH;

OCYIIECTBIATh IO3UTHBHOE CTPATErMUYECKOE IIOBEAECHUE B PA3JIMYHBIX CUTyalMsX, NPOSABIATH
TBOPYECTBO ¥ BOOOpaXkeHHe, ObITh MHULIMATUBHBIM.

OsilaieHHe YHUBEPCATbLHBIMH PeryJIITHBHBIMH JeHCTBUSIMM:

1) camoopranmu3anms:

UCMOJb30BaTh OMOJIOTMYECKUE 3HAHUS JUIS BBIABJICHUS NPOOJIeM M UX pEIIeHHs B JKU3HEHHBIX U
YUEOHBIX CUTYALUSIX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUM I1eJIEBbI€ M CMBICIOBBIC YCTAHOBKU B CBOUX JCHCTBUSAX U
MOCTYNKaX 110 OTHOLEHHIO K )KMBOM IIPUPOJIE, CBOEMY 370POBbIO U 310POBBIO OKPYKAIOIIHX;
CaMOCTOSITENIbHO OCYILECTBIIATh MMO3HABATEIbHYIO JEATEIbHOCT, BBISBIATH MPOOJIEMBbI, CTABUTh U
bopmMynrpoBaTh COOCTBEHHBIE 3a]Ja4H B 00pa30BaTEIbHON JIEATEIbHOCTH U JKU3HEHHBIX CUTYaIUsX;
CaMOCTOSITENIbHO ~COCTaBJATh IIJIAH pEIICHHs MpoOJieMbl € Y4E€TOM HMEIOLIUXCS PECypCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTeHUH;

JIaBaTh OL[EHKY HOBBIM CUTYalUsIM;

pacUIMPATH paMKH y4eOHOT O IpeIMeTa Ha OCHOBE JIMYHBIX ITPEATIOUTECHHIH;

JieNlaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PEIIECHUE;



OLICHUBATh TPUOOPETEHHBIN OIBIT;

crnoco0cTBOBaTh ()OPMUPOBAHUIO U MPOSIBICHUIO IIHMPOKON 3PYIUIIMU B Pa3HBIX 00JacTAX 3HAHUH,
MIOCTOSIHHO TIOBBIIIATH CBOW 00pa30BaTEIIbHBINA U KYJIbTYPHBIH YPOBEHb.

2) cCAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHTYaIlMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yNbTATOB LIEIISIM;

BJIaJIeTh HABbIKAMHU II03HABATEJbHOM pedieKkcuu KaKk OCO3HAaHHS COBEpIIAEMBIX JACHCTBHHA H
MBICTTUTEILHBIX MPOIECCOB, UX PE3yJbTATOB M OCHOBAHUH, WCIONB30BaTh MPUEMBI pedIiekcun s
OLIEHKU CHUTYallld, BRIOOpa BEPHOT'O PEIICHUS;

YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apPIryMEHTHI APYTUX IIPH AHAIU3€E PE3YJIbTATOB JAEATEIbHOCTH;

3) npuHsiTHe ceds1 M APYrux:

MPUHUMATh ce0sl, TOHUMasi CBOM HEJIOCTATKU U JTOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPI'yMEHTHI APYTUX TP aHATU3€ PE3yJIbTATOB JAESTEIbHOCTH;

MpU3HABAaTh CBOE MPABO U IMPABO APYTUX HA OMIMOKH;

pa3BUBATh CIOCOOHOCTH MIOHUMATh MU C TTO3ULIMH APYTOro YEIOBEKa.

NNPEJMETHBIE PE3YJIbTATbBI

ITpeametHsle pe3ynbTaThl ocBoeHUs mporpammbl COO no 6uosiornu Ha 6a30BOM ypOBHE BKIIHOYAIOT
ceuuduueckue 11 yuedHoro npeaMera «buonorusy» HaydyHble 3HAaHUSL, YMEHUS U CIOCOOBI AeHCTBUIM
[0 OCBOEHHIO, MHTEpIpETaluu U NpeoOpa3oBaHUIO 3HAHUM, BUABI AEATEIBHOCTH IO IOJIYYEHHUIO
HOBOI'O 3HAHMSI U NMPUMEHEHUIO 3HAHUN B PA3JIMUYHBIX YYEOHBIX CUTyallUsX, a TaKKe B peasbHbIX
KHU3HEHHBIX CHUTyalusiX, CBS3aHHbIX C Owuonorumeil. B mnporpamMme mnpenMeTHble pe3yJbTaThl
IIPEACTABIIEHBI 110 TO1aM 00Y4EHHS.

[TpenmeTHbIE pE3yAbTATHI OCBOEHUS yueOHOro npeamera «buosorus» ¢ 10 knacce n0IKHBI OTPAXKATh:
c(OpPMUPOBAHHOCTh 3HAHUN O MECTe M POJM OHOJOTMU B CHCTEME HAay4YHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa M Hay4dHOTO
MHUPOBO33pEHHsI, O BKJIaJ€ POCCUUCKHX U 3apyO0eXKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA JJIs PELLEHUS )KU3HEHHBIX 3a/1a4;

YMEHHME PacKpbIBaTh COAECpkKaHUE OMOIOrMYECKUX TEPMUHOB U MOHSATHUH: XU3Hb, KJIE€TKAa, OpPraHu3M,
MeTrabonu3M (0OMEH BELIECTB M NpEBpalleHUE DHEPruH), TOMeocTa3 (CaMOperyisnus), ypoBHEBas
OpraHu3anusi KMBBIX CHCTEM, CaMOBOCIpOHM3BeleHHE (penpomayKIus), HacleICTBEHHOCTD,
MU3MEHYHMBOCTD, POCT U Pa3BUTHE;

yMEHHUe H3jaraTb OMOJIOTMYECKHEe TEOpHM (KJIETOYHAs, XPOMOCOMHAas, MyTal[MOHHasl, LIEHTpajbHas
JIoTMa MOJIEKYJIsIpHOM Ouonorun), 3akonsl (I'. Mengens, T. Moprana, H. 1. BaBunoBa) u y4uenus (o
LEHTpaX MHOrooOpa3usi U MPOMCXOXKIEHUS KylnbTypHbIX pacteHuil H. WM. BaBunosa), onpenensits
IPaHULbI UX IPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BIAJeTh METOJaMM HAyYHOr'O IO3HaHHs B OMOJOrMM: HAOMIOJACHHE U ONUCAHHE >KUBBIX
cHCTeM, IPOLECCOB M SBJCHUH, OpraHu3alMs W IpOBeIEeHUE OUOJOrHYECKOro 3SKCHEPUMEHTA,
BBIJIBUKEHUE TUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEAYEeMbIMH BEIMYMHAMU, O0OBsCHEHUE
MOJyYEHHBIX PE3YyJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHI, TEOPUNH U 3aKOHOB, YMEHHUE JEJIaTh
BBIBO/Ibl HA OCHOBaHUU MOJIY4YEHHBIX PE3YyJIbTAaTOB;

YMEHHME BBLACHATh CYIIECTBEHHbIE NPU3HAKUM BUPYCOB, KJETOK MPOKApUOT U  SYKapuoT,
OJTHOKJICTOUYHBIX M MHOT'OKJETOYHBIX OpPraHM3MOB, OCOOEHHOCTH IIPOIECCOB: OOMEHa BEIIECTB U
NpPEBpAlLICHNUs SHEPruM B KJETKe, (POTOCHHTE3a, MJIACTHYECKOrO U OJHEPreTH4eckoro obOMeHa,
XEMOCHHTE3a, MMTO3a, MEHO03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHIUBUIYAJIbHOTO pa3BUTHUS
opraHusmMa (OHTOTEHE3);

YMEHHE MPUMEHSITh MOTY4YEHHbIEC 3HAaHUS I 00bSICHEHUS OMOOTNYECKUX MPOLIECCOB U SBICHUM, IS
NPUHATUS TPAKTUYECKUX PEIIEHUIl B MOBCEIHEBHOM KH3HU C IIENbl0 obOecreueHuss 0e30MacHOCTH
CBOErO 370pPOBbsl U 370POBbsl OKPYXAIOLIUX JIHOAEH, COOMIONEHUS HOPM I'paMOTHOrO IIOBEJIEHUS B
OKpYXalolled MpPUPOJHOM cpele, IMOHMMaHHE HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUMN
COBPEMEHHON OMOJIOrUU U OMOTEXHOJIOT U I palliOHAIbHOIO IPUPOIOIOIb30BAHNUS;



YMEHHE pemarh 3JIeMEHTapHble TeHETHUYECKHE 3a/Ja4il Ha MOHO- W JIUTHOPHIHOE CKpEIIMBaHUE,
CIICTIJICHHOE HacCJelIOBaHUE, COCTABJIATH CXEMbl MOHOTHOPUAHOIO CKpEIIMBAHUS A MpeicKa3zaHus
HACIIEZIOBAHUS IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBIIOJHATH JIA0OPATOPHBIC M MPaKTUYECKHE padOThI, COOJIOJIATh IpaBWja MpH padoTe ¢
y4e€OHBIM U JTA0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTHYECKH OI[CHHBATH M WHTEPIPETHUPOBATH MH(POPMAIHIO OHOJIOTHYECKOTO COJIEpIKaHUs,
BKITIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHUS W3 pA3IMYHBIX HCTOYHUKOB (CpEICTBA MAacCOBOM
UH(OPMAIIUH, HAYYHO-TIOMYJIIpPHbIE MaTepHalbl), STHUYECKUE aCIEKThl COBPEMEHHBIX MCCIeJOBAaHUH B
OMOJIOrUHU, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOINEHHs, 0000IIas OHOJOrMYECKYIO
UH(POPMALIUIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HCIOJIb30BATh MOHATUIHHBIN anmapat OHOJIOTUH.
[IpeameTHBIE pe3ybTaThl OCBOCHUS YueOHOTO npeaMera «buonorus» ¢ 11 Knacce nOIKHBI OTPaXKaTh:
cOpMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJOrMH B CHCTEME HAYYHOTO 3HAHMS €CTECTBEHHBIX
HayK, B (OPMHPOBAHHU COBPEMCHHOW €CTECTBCHHO-HAYYHOW KApTHHBI MHpPa H HAy4YHOTO
MHUPOBO33PEHHS, O BKIJIAJ€ POCCHHCKHX W 3apYOSKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YEJIOBEKA JIJIs pEIICHHS )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh COJEpKaHNEe OMOJIOrMYECKIX TEPMUHOB U TIOHSATHIA: BHI, TIOMYJISIHS, TeHOPOH,
9BOJIIOLMSA, JABIKyIIME CHJIBI  ((aKTOpbl)  SBOMIONHMH, MPUCIOCOOIEHHOCTh  OPraHU3MOB,
BU000pa3oBaHUE, IKOMOTHYEcKre (PAKTOPBI, IKOCHCTEMa, MPOAYIEHTbl, KOHCYMEHTBI, PEIyLEHTHI,
[eNH MUTaHUs, SKOJOruuecKas mupamua, OuoreoneHos, ouocdepa;

YMEHHUE H3JIarath OWOJIOTHYECKHEe Teopuu (dBosmonmonHHas Tteopus Y. JlapBuHa, cuHTEeTHYeCKas
TEOpUS IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsimieBoro cxonacrsa K. M. bapa, uepenosanus
IJIaBHBIX HampaBieHuid u myrtedr somonmu A. H. CesepmoBa, yuenuss o Oumochepe B. N.
Bepnazckoro), onpenensTe rpaHULIbI KX TPUMEHUMOCTHU K KUBBIM CUCTEMaM;

YMEHHE BJAJeTh METOJaMH HAyYyHOrO MO3HAHHS B OWONOTMU: HAONIOJEHHWE W OMMCAHHE >KHUBBIX
CHCTEeM, IMPOLECCOB M SBIEHUI, OpraHu3alus W TMPOBEICHHE OMOJOrUYECKOro SKCIEPHUMEHTA,
BBIJIBUKCHUE TUTIOTE3bI, BBISIBICHHE 3aBUCUMOCTH MEKIY MCCIECAYEMBIMU BEIMYMHAMU, OOBSICHEHUE
MOJTYYECHHBIX PE3yJIbTAaTOB, MUCIOIB30BAaHHBIX HAyYHBIX IMOHSATHN, TEOPUH M 3aKOHOB, YMECHHUE JIeNaTh
BBIBOJIBI HA OCHOBAHUH TTOJTy4EHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOIOTHYECKUX 00BEKTOB: BHJIOB, MOMYIISIINH,
IPOIYLIEHTOB, KOHCYMEHTOB, PEIYI[EHTOB, OMOTEOIEHO30B U JKOCHCTEM, OCOOEHHOCTH IPOIECCOB!
HACJIC/ICTBEHHOM M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUS, IMPHUCIOCOOICHHOCTH
OpPraHU3MOB, JCHCTBHS AKOJOTMYECKUX (DAKTOPOB Ha OpraHU3MbI, MEPEHOCa BEMIECTB W IOTOKA
SHEPruM B SKOCUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPyrOBOpPOTa
BEIIECTB U OMOr€OXMMHYECKUX LIUKIIOB B Ouocdepe;

YMEHUE MPUMEHSATH TOTYICHHBIC 3HaHUS JJIs1 O0BSICHEHHSI OMOJIOTMUECKUX TPOIECCOB U SIBICHHM, IS
OPUHATHAS TPAKTHYECKUX PEHICHUWH B IOBCEIHEBHOW JKM3HU C Lebl0 obecriedeHns 0e30macHOCTH
CBOETO 37I0POBbS M 3[I0POBbSI OKPYXAIOMIUX JIFOACH, COOIIONEHHs HOPM TPAaMOTHOTO TIOBEICHUS B
OKpYy)KaloIlel MpUpPOJHOW cpele, IOHMMaHHEe HEOOXOAMMOCTH HCIONb30BAHMS O CTHIKCHUN
COBpEMEHHOW OMOJIOTHH [ palliOHAILHOT'0 TPHPOIOIOIB30BAHNUS;

YMEHHE pelaTh dJeMEHTapHble OMOJIOrMYecKrue 3aJauyd, COCTaBISATh CXEMBbI MEPEHOCA BEIIECTB U
SHEPruM B IKOCHCTEMaX (LleNU TUTAHUS);

YMEHHE BBIIOJHATH JIAOOpaTOpHbIE M IMpPAaKTUYECKUE paboThl, cOOJOJaTh MpaBwia Mpu padoTe C
y4e€0HBIM U JJa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh U WHTEPIPETHPOBATH HHPOPMAIUIO OHOJIOTMYECKOTO COAEp)KaHUS,
BKJIIOYAIOIIYI0 IICEBJIOHAYYHBIE€ 3HAHUS U3 PA3JMYHBIX HMCTOYHHKOB (CpEICTBa MacCOBOMU
UHGOPMAIIMM, HAYYHO-TIONMYJSPHbIE MaTepuaibl), paccMaTpUBaTh TJO0ATbHBIE HKOJOTHYECKHE
po0JieMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE W YCTHBIE COOOIICHHS, 0000masi OWOJOTHYECKYIO
UH(POPMAIUIO 3 HECKOJIBKAX HCTOYHHKOB, TPAMOTHO MCIOJIb30BaTh MOHSATHHHBINA anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Ne HaumeHoBaHue pa3iesioB U TeM Kosmyecrso yacos JeKTpPOHHEBIC (WHPPOBHIE)
n/n NporpamMmal Bcero KonTtpoJjbHble IIpakTnueckue 06pa30BaTeqBHBIE PecypehI
padoThI padoThI
bu6moreka [JOK
1| buonorns xax nayxa 2 0 1 https://m.edsoo.ru/7f41c292
2 | J)KuBbIe cUCTEMBI M KX OpraHU3aIus 1 0 http?ﬁgneii(;z?ﬁ/%ai{c%Z
3 XUMHUYECKUM COCTaB U CTPOEHUE 8 1 1 bubmmorexa [IOK
KJIETKU https://m.edsoo.ru/7f41c292
4 | XKusHenesrenbHOCTb KIIETKA 6 0.5 0 httpfll;lriﬂel/:jzz?ri /I%[f(zfc292
5 Pa3zMHOXeHME 1 MHIUBUIYAIbHOE 5 05 1 bubmumoreka [IOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/7f41c292
6 HaciencTBeHHOCTD M H3MEHYUBOCTE 8 1 5 bu6mmoreka [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
7 Cenexuusi opraHu3MoB. OCHOBBI 3 0 0 bubmmoreka [{OK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bu6moreka [JOK
8 | PesepsHoe Bpews 1 0 0 https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 34 3 5
[MTPOT'PAMME



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

11 KITACC

Ne KouuyecTBo yacos
/ HaumeHoBaHue pa3iesioB U TeM JJIeKTPOHHbBIE (LU POBbIE)
wn NPOrpamMMbI Beero Koutpo:nsnbie IIpakTHdecKue 00pazoBaTeabHbIe Pecypehl
padoThI padoThI
1 DBOIIOLIMOHHAS OUOJIOTUI 9 1 1 h ttpsB';//Ir?]ngosziKﬁjlggfcd 4
5 BO3HUKHOBEHUE U Pa3BUTHE KU3HU 9 1 1 bu6moteka [IOK
Ha 3emiie https://m.edsoo.ru/7f41cc74
bubmmorexa [IOK
3 Oprasm3Mbl u OKpyKaiomas cpena S 0 1 https://m.edsoo.ru/%[f41cc74
4 Coo0111ecTBa ¥ 3KOJIOTHYECKHE 9 1 0 bu6mmoreka [JOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
S Pesepsroe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 3
[TPOT'PAMME



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 INTAHUPOBAHME

10 KJTACC
Kosun4yecrBo yacos DJIEKTPOHHBIE
Ne Tema VDoKa Aara mudpoBbIe
w/n yp Beero Konrpoabnsie | IlpakTnuyeckue W3ydeHus Y
padoThbI patoTbI oOpa3oBaTe/bHbIC
pecypchbl
bu6mmoreka [JOK
1 | buonorus B cucreme HayK 1 0 0 https://m.edso00.ru/863e6122
https://m.edso00.ru/863e632a
N bubmotexa [JOK
2 | MeTtonbl HO3HAHUS )KUBOH MPUPOIBL. 1 0 0 https://m.edsoo.ru/863e6122
3 | buonoruyeckue CUCTEMBI, POLIECCHI U UX U3YUYCHHE 1 0 0 bubmrorexa IIOK
> PO Y https://m.eds00.ru/863e6564

4 XUMHUYECKHI COCTaB KJIETKU. Bojga u MuHepasbHbIe 1 0 0 bubmoteka [JOK
COJI https://m.edso00.ru/863e674e

bu6mmoreka [JOK

5 | benku. CoctaB u cTpoeHHE OETKOB 1 0 0 https://m.eds00.ru/863e6b72
depMeHTh — OHOJIOTHYECKHE KaTaTH3aTOPBI.

5 JlabopaTopHas pabora Ne 1 «M3yueHue 1 0 1 bubmotexa [JOK
KaTaJIUTUYECKONW aKTHUBHOCTH (epMEHTOB (Ha https://m.eds00.ru/863e6b72
npUMepe aMUJIa3bl UITH KaTaJlashbl)»

bubmioreka [IOK

7| Yraesompl. Jlumaae: 1 0 0 https://m.eds00.1u/863¢6870

bubmioreka [IOK

8 | HykneunoBbie kucinotel. AT® 1 1 0 https.//m.eds00.ru/863e6d5¢

9 Hcropusa n Metoasl n3ydenus Kietku. Knerounas 1 0 0 bubmuoreka LIOK
TEOPHUsI https://m.edso00.ru/863e6e88

10 | Kierka xak 1ejgocTHas »KuBas cucreMa 1 0 0

bu6mmoreka [JOK

11 | O6meH BemecTB UK METa00IN3M 1 0 0 https://m.edsoo.ru/863e766¢
Crtpoenue sykapuotuueckoit kietku. JlabopaTopHas bubmoreka LIOK

12 | paborta Ne 2 «M3yueHue cTpoeHHs KIETOK pacCTeHUH, 1 0 1 https://m.edsoo.ru/863e6ff0

JKHUBOTHBIX, FpI/I6OB u 6aKTepI/II>'I Mo MUKPOCKOITOM Ha

https://m.edso00.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

TOTOBBIX MUKpOIIpEriapaTax 1 UX ONUCaHHUE»

bu6mmoreka [JOK
13 | ®orocunTe3. XeMOCUHTES 0 https://m.eds00.ru/863¢7¢98
. bu6mmoreka [JOK

14| Ouepremmueckuii obmen 0 https://m.edso0.ru/863e7aae
JKv3HEeHHBIH UK KIeTKH. Jlenenue KiaeTku. MuTos.

JlabopaTtopHas pabota Ne 3 «Habmonenune MuTo3a B bubmmotexa [IOK

15 0 :

KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX https://m.edso0.ru/863e7dc4
MUKpOIpernapaTax»
bu6mmoreka [JOK

16 | buocunte3 Oenka. Peakiust MaTpHYIHOTO CHHTE3a 0 https.//m. edso0.ru/3636796¢

bu6mnoreka [JOK

17 | Tpaucmsinus — O6uocuHTe3 OeIka 0 https.//m. eds00.ru/3636796¢

bu6mmoreka [JOK

18 | Heknerounsie pOpMBI )KU3HU — BUPYCHI 05 https: //m.edso0.ru/863e7540

bu6mmoreka [JOK

19 | ®opmbl pa3MHOXKEHHS OPraHU3MOB 0 https://m.edso0.ru/863e81b6

https://m.edso00.ru/863e831e
. bu6moreka [JOK

20 | Metios 0 https://m.edso0.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnonorBopenue. Jlabopatopuas padora Ne 4 0 bubmuorexa [JOK
«3y4yeHne CTpOeHUsI TOJOBBIX KIETOK Ha TOTOBBIX https://m.edso0.ru/863e81b6
MUKpOIpenapaTax»

bubmioreka [IOK

22 | UnauBuayanbpHOE pa3BUTHE OPraHU3MOB 05 https://m.eds00.ru/86368436

23 ['eneTrKka — HayKa O HaCJIEACTBEHHOCTH U 0 bubmuorexa LIOK
WU3MEHYHUBOCTH https://m.edso00.ru/863e86f2

24 3aKOHOMEpPHOCTHU HACIIeIOBaHUS MPU3HAKOB. 0 bubmotexa [JOK
MoHOruOpHIHOE CKpEIIMBAHNC https://m.edso00.ru/863e8878

o5 JurubpuaHoe ckpemuBanye. 3aKOH HE3aBUCHMOT 0 0 bubmotexa [JOK
HAacCJIeJOBaHUs MPU3HAKOB https://m.edso0.ru/863e89a4

26 | CuernuieHHOE HACJIeIOBaHUE MTPU3HAKOB. 0 bubmotexa [JOK



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

https://m.edso0.ru/863e8c60

I'eneruka nona. HacnenoBanue npu3HaKoB,

bu6moreka [JOK

21 CHEIJICHHBIX C TTOJIOM ! https://m.edso00.ru/863e8c60
N3menuyuBocTh. HenacnencTBeHHass 13MEHUYUBOCTb.
JlabopaTtopHas pabota Ne 5. zyuenue bubmotexa [JOK
28 . 1
MOTU(UKANMOHHONW U3MEHIUBOCTH, ITOCTPOCHHE https://m.edsoo.ru/863e8efe
BAPUALMOHHOIO PsAJla ¥ BapUALlMOHHOW KPUBOW)
29 | HacinencrBenHass N3MEHUYUBOCTh 1 Bubmorexa LJOK
) https://m.edsoo.ru/863e8efe
bu6mmoreka [JOK
30 | Tenetuxa qenoexa 1 https://m.edsoo.ru/863e8d78
31 PesepBHblii ypok. O6001IeHNE TTO TEME 1
«HacneacTBeHHOCTh M1 KBMEHYMBOCTDh OPraHU3MOBY
bu6mmoreka [JOK
32 | Ceneiams kax nayka u npouecc ! https://m.edso00.ru/863e9214
33 MeToabl U JOCTUKEHUS CENEKIIUU PACTEHUHN U 1 bu6moreka [JOK
JKUBOTHBIX https://m.edso00.ru/863e9214
34 | buoTrexHoNOrKUs KaK oTpacib IPOU3BOACTBA 1 bubmiorexa [TOK
https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

Ne Tema ypoka Koanecrso 1acos Jlara J1eKTPOHHbIE H(POBLIE
n/n P Bcero | Konrpoabhsie | [Ipakruueckue — o0pa3oBaTesIbHbIE
padoThI padoThl pecypceel
1 DBOJIOLHUS U METOJBI €€ U3yUEHUS 1 0 0 ﬁgfgﬁ%fg;)ggg 6303206
2 HcTopus pa3BuTHA NpeaCTaBICHUN 00 IBOIIOLUU 1 0 0 Ei:gg;ﬁf:g;gg};%egs?o
bu6moreka IIOK
3 Mukpossomous 1 0 0 https://m.edsoo.ru/863e9cle
[Momynsmmst Kak dJeMeHTapHas eIUHALA BUAA U
4 sBomotnnu. Jlaboparopnas padorta Ne 1 «CpaBuenue 1 0 1 E’[I:chsJ'I/P/Ir(r)]T:é(;(I)lrou/§6399906
BHJIOB 110 MOP(OJIOTHYECKOMY KPUTEPUIOY T '
5 JIBKyIye cuibl (37eMeHTapHbIe (aKTOPhI) 1 0 0 bu6mmorexa [IOK
SBOJIIOLIIU https://m.edso0.ru/863e9da4
6 EctectBeHHBIN 0TOOD U €ro hopMBI 1 0 0 Efg;&fg;gg}é%ege 40
Pe3ynbTaThl 9BOIOIUH: TPUCITOCOOICHHOCTh
7 OpraHu3MoB M BHI000pa3oBanue. JlabopaTopHast 1 0 1 bub6moreka [JOK
pabdota Ne 2 «OnucaHue npucroco0IeHHOCTH https://m.edso0.ru/863e9fde
opraHu3Ma U e€ OTHOCHTEIBHOrO XapakTepay
8 HamnpasieHust 1 myTH MakpO3BOJIIOLUT 1 0 0 Eifgg;ﬁ::g;gg}; 6369c1e
9 HeobpaTtuMocTh 3BOMIIOIIMHT 1 0 0
10 Hcropust xu3HM Ha 3eMiie U METO/IbI €€ N3ydCHHUS 1 0 0
bu6moreka IIOK
11 ['unoTe3bl MPOMCXOXKICHUS )KM3HHU Ha 3emile 1 1 0 https://m.edsoo.ru/863ea5a6
12 Pa3Butue xxu3HM Ha 3emIie 10 3paM U Nepuogam 1 0 0 Eggg;%fg;ggg 63ea6be
13 OcHOBHBI€ 3TaIlbl BOJIIOLIMHI PACTUTEIBLHOTO U 1 0 0 bu6morexa [IOK
YKUBOTHOI'O MM DA. https://m.edsoo.ru/863ea8bc
14 CoBpeMeHHas CUCTeMa OpraHN4ecKoro Mupa 1 0 0 bu6morexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

https://m.edso0.ru/863ea48e

bubmmoreka [IOK
15 DBOJIOLKS YEIOBEKa (AHTPOIOr €HE3) 0 0 https://m.edsoo.ru/863eac2c
bub6mmoreka [JOK
16 JBuxymme cuibl (pakTophl) aHTPOIOTeHE3a 0 0 https://m.edsoo.ru/863ead44
17 OCHOBHBI€ CTQIMU IBOJIOINH YEJIOBEKA 0 0
YenoBeueckre pachl ¥ MPUPOIHBIC aJalITAINH bu6moTteka [JOK
18 0 0 .
YeJnoBeKa https://m.edsoo.ru/863eaea?
19 Pe3epBHblii ypok. O0001IEHUE 11O TEME 1 0
«BO3HHKHOBEHHE M pa3BUTHE KU3HU HA 3eMIIe»
20 DKOJIOTUs KaK HayKa 0 0
bu6mmoreka [JOK
21 Cpenpl oOUTaHUS M SKOJIOTHIECKUE (PaKTOPHI 0 0 https.//m.edsoo.ru/863eafec
AO . JIab 0
22 No gozﬁlsgl(;iig?::cﬁfw oiogléil?ciiﬂpliézlﬁ u3 0 1 bubmorexa [IOK
- https://m.edsoo0.ru/863eb10e
pa3HBIX MECT OOUTaAHUSY.
bu6moreka [JOK
23 buotnyeckue pakTopb 0 0 https://m.edsoo.ru/863eb348
24 DKOJIOTrMYECKU € XapaKTEPUCTUKH MOMYJISIUH. 0 0
but6mmoreka [JOK
25 Coo0mecTBa OpraHu3MoB — OHOIIEHO3 0 0 htts://m.edso0.ru/863eb46a
but6moreka [JOK
26 DKOJIOTUYECKHUE CUCTEMBI (IKOCHUCTEMBI) 0 0 https://m.eds00.ru/863eb46a
27 OCHOBHBI€ ITOKA3aTEIN YKOCUCTEMbI. DKOJOTHISCKHUE 0 0 bu6mmoreka [JOK
nupamuipl. CBoiicTBa s3xocucteM. Cykieccus https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIe SKOCH CTEMBI 0 0
29 AHTpONOreHHbIE 3KOCH CTEMBI 0 0
bubmmoreka [IOK
30 buocdepa — rnobanpHas sxocucremMa 3eMiu 0 0 https://m.edsoo.ru/863ebb5e
but6mmoreka [JOK
31 3aKOHOMEPHOCTH CYyIIeCTBOBaHUS Ouochepbl 0 0 https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B buochepe 3emun 0 0



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

33

CocyiiecTBoBaHUE MPUPO/IBI U YEJIOBEUECTBA

bub6morexa IIOK
https://m.edsoo.ru/863ebale

34

PesepBubIii ypok. O606menne TeMbl «Cool1iecTBa u
IKOJIOTHYECKUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

YYEBHO-METOINYECKOE OBECIHHEYHEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



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

