


HNOSACHUTEJIBHAS 3AITNCKA

[Tpu pa3paboTtke nporpaMmsl 1o OGHOJIOTHU TEOPETHUYECKYIO OCHOBY IS ONIPEEIICHHUS [T0IX010B K (POPMHUPOBAHUIO COEPKAHUS
yueOHOTO mpeamera «buonorus» cocTaBwid: KoHIenTtyanbHble mosiokeHus PI'OC COO o B3amMOOOYCIIOBICHHOCTH IIEJCH,
COJEprKaHus, pe3yIbTaToOB 00OyUCHUS U TPeOOBAHUI K YPOBHIO IOATOTOBKU BBIITYCKHUKOB, ITOJI0KEHHU 00 OOIINX LENAX W NPUHIUIAX,
XapaKTepU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpellHero oduiero oopaszoBanus B Poccuiickoit denepanuu, a TakKe MOJ0KESHHS
o crenuduke Owonoruu, e¢ 3HAYCHUH B IO3HAHMM JKMBOH NPHPOJIBI W O0OECIEUeHHH CYIIECTBOBAHUS YEJIOBEUECKOIo OOIEecTBa.
CornacHO Ha3BaHHBIM ITOJIOXKCHHSIM, OIPEICNICHBI OCHOBHBIE (DYHKIIMH IIPOTPaMMBI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uonoruu KaéT NpencTaBIeHUE O LesX, 00 00mIel cTparerny 00y4eHusl, BOCIIUTAHUS U Pa3BUTHS 00YJaIOMINXCs
cpeacTBaMu yueOHoro npeamera «bruonorusy», onpenenseT o0s3aTesibHOe MPEAMETHOE COAEPIKaHUE, €T0 CTPYKTYPY, paclpe/eeHue Mo
pa3zmenaM W TeMaM, PEKOMEHIYeMYIO IOCIEAOBATEIbHOCTh HM3YYeHHA YYEeOHOro MaTepHana ¢ Y4IETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, IOTHKN 00pa30BaTENbHOTO MPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH 00yJatomuXcsl.

B nporpamme o OHOJIOTHH TaKKe YUUTHIBAIOTCS TPEOOBAaHUS K IUNIAHUPYEMbIM JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM
pe3ynbpTataM 00y4eHHs B (POPMHUPOBAHNN OCHOBHBIX BHJIOB Y4€OHO-TTO3HABATEIEHON ESITETbHOCTH/yIeOHBIX JEUCTBIH 00yUaIOMIUXCS
IO OCBOEHHIO COJIEPKAHUS OMOIOTHIECKOTO 00pa30BaHus.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIil ypOBeHb) peai30BaH MPUHIKI TPEEMCTBEHHOCTH B U3y4EeHUH OMOJIOTHH,
Onaromaps 4emy B HEll MpocMaTpUBAETCs HANPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBS3AHHBIX ¢ ()OPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHS, [ICHHOCTHBIX OPHUEHTAlMi JIMYHOCTH, 3KOJOTHYECKOTO MBIIUICHHS, MPEACTABICHUH O 30pOBOM 00pase >KU3HH H
OepeXHbIM OTHOIIEHHEM K OKpy»XKarouled nmpuponHoit cpene. [lostomy Hapsiay ¢ M3ydeHHeM OOIIEOMOIOTHUECKUX TEOPHi, a TakKe
3HAHMH O CTPOCHUH KHMBBIX CUCTEM Pa3HOTO PaHIa M CYIIHOCTH OCHOBHBIX MIPOTEKAIOIIUX B HUX MPOLIECCOB B MPOrpaMMe 10 OHOJIOTHH
yZIeNIeHO BHHMAaHHE HCIIOJIb30BAHHIO MOJIYYEHHBIX 3HAHMWH B MOBCEIHEBHOW XM3HU AJISI PEIICHMS NPUKIATHBIX 33734, B TOM YHCIE:
PO HITAKTUKN HACJIEICTBEHHBIX 3a00JICBaHMII YENIOBEKA, MEIWKO-TCHETHYECKOTO KOHCYIbTHPOBAHMUS, OOOCHOBAHMS 3KOJOTMYECKH
LIeJIecO00pa3HOro MOBEACHHS B OKPYXKAaIOIIEH NPUPOAHOW Cpene, aHaiu3a BIMSHUS XO3SHCTBEHHOW IEATENLHOCTH YelOBEKa Ha
COCTOSTHAE TPHUPOJTHBIX W HCKYCCTBEHHBIX 3KOCHCTEM. YCWICHHE BHUMAaHMA K IPHUKIAJHON HANpaBIEHHOCTH y4eOHOTO mpeaMmera
«buonorus» MPOTUKTOBAHO HEOOXOAMMOCTBIO OOECHEYEHHS YCIOBHH IS pEUICHHS OJHOM M3 aKTYaJbHBIX 3a/ad IIKOJIHHOTO
Ouosorn4eckoro oopa3zoBaHus, KOTopas mpejroaraet GopMUpoBaHue y 00y4arouixcs CIOCOOHOCTH aJlaliTHPOBAThCSl K M3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpa.

Bronorns Ha ypoBHe cpemHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxkHoe Mecto. OHa obecrmeumBaeT (OPMHUPOBAHHUE Yy
00ydJaromuxcsl MPeJCTaBICHUH O HAyYHOW KapTHHE MHpa, PacIIUpseT ¥ 0000LIaeT 3HAHWA O JKUBOH IpUpoJE, €€ OTININUTEIbHBIX
NpU3HAaKax — YPOBHEBOM OpraHu3alliy ¥ SBOJIOLMH, CO3AaET YCIOBHUS JUIS: MO3HAHHS 3aKOHOB >KUBOW HPUPOJIBI, (OPMUPOBAHHS
(YHKIIMOHANEHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOrO M 0e30macHOro oOpasa XH3HH, 3KOJIOTHYECKOTO MBIIUICHUS, [IEHHOCTHOTO
OTHOIIICHUS K )KUBOH ITPHUPOJIE U YEIIOBEKY.

Bonbmioe 3HaueHWe OMOJIOTHS MMEET TakXKe Ul PELICHHS BOCHUTATENBHBIX M PAa3BHBAIOIIUX 3a7ad CPEIHEro OOIIero
oOpazoBanusi, conpanu3annu oOydaromuxcs. VM3ydenune OGuosorun obecrieunBaeT ycJIOBUSL A (JOPMUPOBAHUSI UHTEIUIEKTYAIbHbBIX,
KOMMYHUKaIIMOHHBIX U MH(OPMALMOHHBIX HABBIKOB, 3CTETHYECKOW KYJBTYPHI, CIIOCOOCTBYET MHTETPAllMH OMOJIOIMYECKUX 3HAHUH
NPEACTaBICHUSIMA W3 JPYIMX Y4eOHBIX ITIPEIMETOB, B 4YaCTHOCTH, (U3MKH, XUMUU U reorpaduu. Ha3BaHHbIE NOJNOXKEHHS O
NpeIHa3HauYeHUH Y4eOHOTO npeaMeTa «bHoJIoTHs» COCTaBUIIM OCHOBY JJISL OTIPEIeNIEHHUs TIOJIX0J0B K OTOOPY U CTPYKTYPUPOBAHUIO €r0
COJIeprKaHus, MIPEACTABICHHOT0 B TPOTpaMMe MO OHOJIOTHH.

Ot6op conepkanust yueOHOoro npeamera «buonorusi» Ha 6a30BOM YpOBHE OCYIIECTBIEH C MO3MLIHUI KYJIbTypOCOOOpPa3HOTO
noaxoza, B COOTBETCTBHUU C KOTOPLIM 06y11a}01111/1ec;1 JOJDKHBI OCBOUTH 3HAHUA U YMCHUA, 3HAYUMBIC JJId (I)OpMI/IpOBaHI/ISI O6L[Iel>i
KyJIBTYPBI, ONPEAETIAIONINe aJeKBaTHOE MOBEJCHUE YENIOBEKA B OKpY’KalolleH MPUPOIHOM cpene, BOCTPEOOBAaHHBIE B ITOBCEAHEBHOM
KHM3HU M MPAKTHUECKOH nesrensHocTH. Oco00e MECTO B 3TOH cUCTeMe 3HAaHWH 3aHMMAlOT JJIEMEHTHI COJEpKaHMs, KOTOPBIE CIy)KaT
OCHOBOH tsi (hOpMHUpOBAHHS TMPENCTABICHUNA O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHMHE MHpa M IEHHOCTHBIX OPHEHTAIUSX
JINYHOCTH, CIOCOOCTBYIOIINX T'yMaHU3AIH OHOJIOTHYECKOT0 00pa30BaHHUs.

CTpyKTypHpOBaHHE COAEpKaHUSI y4eOHOTO MaTepHaia B MPOrpaMMe 10 OMOJIOTHH OCYIIECTBIEHO C YYETOM NPHOPHTETHOTO
3HA4YEeHUS 3HaHUI 00 OTIMYMUTENBHBIX OCOOEHHOCTSIX KMBOW NMPHUPOJBI, O €€ YPOBHEBOW OpraHW3allMy U 3BOJIIOLUHN. B coOTBeTCTBUH C
OTHUM B CTPYKTYpE y‘IC6HOFO npeameTa «buomorusy» BBIJACJICHBI CJICAYIOUINE COACPIKATCIIbHBIC JIMHUU: «buonorus kak HayKa. MGTOI[BI
Hay4HOTO Mo3HaHMA», «KieTka kak Omonornueckas cucremay», «OpraHusM kak Ononoruueckas cucremay», «Cucrema 1 MHOrooOpasme
OPTraHUYECKOT0 MHUPay, «IBOJIOIHNS )KUBOH IIPUPOABI», « DKOCHCTEMBI U IIPUCYIINE UM 3aKOHOMEPHOCTH.

Lens m3ydenns yae6Horo npenmera «bromorus» Ha 0a30BOM ypOBHE — OBJIQZICHHE 00YUYAIOMIMMHUCS 3HAHUSIMH O CTPYKTYpPHO-
(YHKIIMOHAIBHON OpraHM3aliy JKUBBIX CUCTEM Pa3HOTO paHra M NPHOOpEeTeHHWE YMEHHWH HCIOJIb30BAaTh STHU 3HAHMS JJS IPAMOTHBIX
JICUCTBUH B OTHOLIEHUH OOBEKTOB JKUBOM ITPUPOJIBI M PELISHUS! PA3IMYHbIX )KU3HEHHBIX IPOOIIEM.

HocTmwkenne e u3ydeHus: yaebHoro npeamera «buomorns» Ha 0a30BOM ypOBHE 00ECIICUHMBACTCS PEIICHHEM CIIEAYIOIINX
3ajad:

OCBOCHHE O0yYaroUIMMHUCS CHUCTEMBbI 3HAHUH O OMOJOTMYECKMX TEOpHSIX, YUYCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3ax,
NpaBWiIax, CIIy’KalluX OCHOBOHM Uil ()OPMHUPOBAHMS NPEICTABICHUH O €CTECTBEHHO-HAyYHOH KapTHHE MHpPA, O METOAAX Hay4HOTO
TO3HaHuA, CTPOCHUH, MHOFOO6pa3I/H/I A OCOOEHHOCTSAX J>KHBBIX CHUCTEM Pa3HOTO YpPOBHsA OpraHu3alyu, BbIAAIOMINXCSA OTKPBITUAX H
COBPEMEHHBIX HUCCJIEJOBAaHUAX B OMOJIOTHH;

(dopMupoBaHue y 0OydaroUIMXCs IO3HABATEIbHBIX, MHTEIUIEKTYAJIBHBIX M TBOPYECKHX CIOCOOHOCTEH B Ipoliecce aHaIu3a
JJAHHBIX O IYTAX pa3BUTHUA B OMOJI0THH HaY4YHBIX B3TJI10B, H)Ieﬁ 1 IOAXO0I0B K U3YYCHUIO )KUBBIX CUCTEM PA3HOT'O YPOBHSA OpTraHU3allun;

CTaHOBJICHHE Yy 00yYaromIuXcsi 00me KynbTypsl, QYHKIIHOHATEHOW TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHATH U OIIEHUBATH
SIBJICHUSI OKPY’KalOLIero MUpPa >KUBOW NMPHUPOALI HA OCHOBAaHWHM 3HAHUH M OIIBITA, HOJYYSHHBIX IPU U3Y4YSHUN OHOJIOTHH;



(opMupoBaHue y 00yJaIOMNXCS YMEHUH WIITIOCTPUPOBATh 3HAUCHHE OMOIOTHYECKUX 3HAHWH B NMPAKTHYECKOH NEATEIBHOCTH
YeJI0BeKa, Pa3BUTHU COBPEMEHHBIX MEINIIMHCKIX TEXHOJIOTUI U arpoOHOTEXHOJIOTHH;

BOCITUTaHNE yOESKAEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEIIOBEKOM KHBOW HMPUPOBI, HEOOXOIUMOCTH OEpEXHOTO OTHOIICHHUS K
HEW, COOMIOICHNUS ITHIECKUX HOPM IIPH IPOBEACHUH ONOTOTUYECKUX HCCIIEIOBAHHM;

0CO3HAHHE IEHHOCTH OMOJIOTNYECKUX 3HAHWUH JJISl TIOBBIIICHHS] YPOBHS SKOJIOTUYECKON KyJIBTYPHI, AJ1s1 (JOPMUPOBAHUS HAYYHOTO
MHUPOBO33PEHHUS;

MIpUMEHECHNE MPHOOPETEHHBIX 3HAHWN W YMEHWH B MMOBCEJHEBHOI JKM3HU VIS OICHKH ITOCIEACTBUI CBOEH IEATENHHOCTH IO
OTHOIIECHHIO K OKpY’Kaloleil cpeae, coOCTBEHHOMY 3/10POBbIO, 000CHOBaHUE U COOIOJICHUE Mep MPOGHIaKTUKHY 3a00IeBaHHH.

B cucreme cpennero obuiero oGpaszoBanus «buonorus», nyuyaemas Ha 0a30BOM YPOBHE, SIBISIETCSI 00SI3aTENbHBIM YU4eOHBIM
MIPEAMETOM, BXOSIINM B COCTaB IIPEAMETHON 00macTi «EcTecTBEHHO-HAYyYHBIE IPEAMETHI».

s m3ydenns 6nomoruu Ha 0a30BOM ypOBHE cpenHero oomiero odpa3oBanust otBoautcs 68 gacos: B 10 kimacce — 34 gaca (1 gac
B Heneno), B 11 kimacce — 34 ygaca (1 yac B Henenmo).



COJAEPXAHUE OBYUEHUSA
10 KJIIACC

Tema 1. Brosiorns kak Hayka.

Buonorus xak Hayka. CBs3b OMOJIOTHHU C OOLIECTBEHHBIMH, TEXHUUECKUMU M JIPYTUMHU €CTECTBEHHBIMU HayKaMu, (unocoduei,
ATUKOH, 3CTETUKOHN ¥ TIpaBoM. Poik Onosornn B opMUPOBaHNH COBPEMEHHON HAYIHOH KapTUHBI MUpa. CHcTeMa OMOJIOTHIECKUX HAYK.

Mertoap! MO3HAHHS JKUBOH MPUPOB! (HAOMIOAEHNE, SKCIIEPUMEHT, ONHCAHUE, U3MEPEHHE, KIacCH(UKays, MOJAECIHPOBaHNE,
cTaTucTuyeckas 00paboTKa JaHHBIX).

JdemoncTpanum:

Hoptpetsr: Y. Japsun, I'. Menaens, H. K. Konsuos, Ix. Yorcon u @. Kpuxk.

Tabnuup! 1 cxeMbl: «MeTobl TO3HAHUS KHUBOH IPUPOIBI».

JlaGopaTopHble M IpaKTHYeCKHe Pa0OThI:

[paxtraeckas padora Ne 1. «Vconb30BaHNe Pa3INIHBIX METOIOB IIPH N3YUCHIH OHOJIOTHIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMA.

JKusble cucTeMbl (OMOCHCTEMBI) Kak peAMET U3ydeHust onosorun. OTINYNE )KUBBIX CUCTEM OT HEOPTaHWYECKOW IPUPOIBI.

CpoiicTBa OmocHcTeM W WX pa3HOOOpa3me. YPOBHH OpraHM3aldid OMOCHCTEM: MOJCKYJISAPHBIH, KICTOYHBIH, TKAHEBBIH,
OpTraHU3MEHHBIH, TOMYIISIIOHHO-BUIOBOH, SKOCHCTEMHBIH (OHOTEe0eHOTHIECKHH ), OMOChepHBI.

JdemoncTpanum:

Tabnunp! u cxembl: «OCHOBHBIE TIPU3HAKHU JKU3HWY», «Y POBHU OPraHU3aLUH )KUBOW TIPHUPOIBI.

Obopynosanne: moxens Mosekynsr JJTHK.

Tema 3. Xumu4yeckuii COCTaB U CTPOEHHUE KIETKH.

XHUMHUYECKUHU COCTaB KIETKU. XUMUUECKHAE HIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIEMEHTHL. Bosia U MUHEpaJIbHBIE BEILECTBA.

@OyHKIMHM BOJBI 1 MHHEPAIBHBIX BEIIECTB B KieTke. [lonnepxanne ocMOTHIECKOTO OanaHca.

Bbenknu. CocraB M cTpoeHHEe OEIKOB. AMHHOKHCIOTBI — MOHOMEpH! OenkoB. He3ameHHMBIE M 3aMEHHMMbIE aMUHOKHCIIOTHI.
AMMHOKHCIIOTHBI cOCTaB. Y POBHU CTPYKTYpPBI OSIIKOBOM MOJIEKYIIbI (IEpBUYHAS, BTOPHYHAS, TPETUYHASI U YETBEPTHYHASI CTPYKTYpa).
Xumudeckue cBoicTBa OenkoB. bruonornueckne pyHKIMN OEIKOB.

@epmentel — Onosormyeckne KaTanmzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA ILIEHTp, cyOCTpaTHasi CHEHU(HIHOCTS.
Kodepmentsl. Buramunbl. OTiinuunsi pepMEHTOB OT HEOPTaHHMYECKUX KaTaIu3aTOpPOB.

YrneBoabl: MOHOcaxapusl (T0K03a, pubos3a u ae3okcuprbo3a), rucaxapuabl (caxaposa, JaKTo3a) U MoIrcaxapuasl (Kpaxmal,
TJIMKOT'€H, 1eJUTI0103a). bronorndeckue GyHKINM yriieBO0B.

Jlunmuper:  Tpurnuuepuasl, Qocdonunuapl, crepounsl. [uapodunbHO-ruapodoOHbIe cBoiicTBa. buonormyeckue GyHKIMH
nunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB U JUMUIO0B KaK HCTOUHHUKOB SHEPTHH.

Hyxrennossie kucnotsl: JIHK u PHK. Hyxireotnap! — MOHOMEpHI HyKIIEHHOBBIX KucloT. Ctpoenue u pynkmmm JJHK. Ctpoernune
u ¢pyuakaun PHK. Buger PHK. AT®: ctpoenue u pyHKINH.

uTonorus — Hayka o knerke. Kinetouynas Teopust — nmpumep B3aUMOICHCTBHUS HAeH U (aKTOB B HAYYHOM MO3HAHWU. MeETObI
H3YUYEHHS KIETKH.

Krnerka kxak menoctHas >xuBas cucrema. OOIue NMpU3HAKM KIETOK: 3aMKHyTas HapyxHas MemOpana, monekynas! JJHK kax
TeHeTHUYECKHil armapat, cucTeMa CHUHTe3a Oellka.

Tune! KIeToK: syKapuoTHdeckas U npokapuotnueckasi. OcoOeHHOCTH CTPOCHUS MPOKapHUOTHIECKO KileTKu. KieTounas cTeHka
Oakrepuii. CTpOCHHE SyKapUOTHIECKOH KieTKH. OCHOBHBIC OTIHYHSI PACTUTECIBFHOMN, JXABOTHON M TPUOHOM KIICTKH.

IToBepxHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAs CTCHKA, IIIMKOKAIMKC, NX pyHknunu. [Tnazmarnueckas MmemOpana, e€ cBoiicTBa
u o¢ynkuuu. lluroruiazma u e€ opranougsl. OpHomeMmOpanHble opraHouabl kietku: OIIC, ammapar TonbIkH, JIN30COMBI
ITomyaBTOHOMHBIE OpraHOMIbl KIETKH: MHUTOXOHAPUH, ImacTuabl. IlpoucxoxneHue MHUTOXOHApPUM M mnacTHA. Buael miactun.
HememOpanHble opraHou/p! KJIETKNA: pHOOCOMBI, KJIETOYHBIH LIEHTP, EHTPUOIHN, PECHUYKH, XIYTHKN. DYHKINN OPraHOMIOB KIIETKH.
Bxirouenus.

SAnpo — perynsaTopHsIif neHTp kieTku. CTpoeHue sapa: saepHast 0005109Kka, KapHuoIIa3Ma, XpOMaTHH, SJIPBIIIKO. XPOMOCOMEI.

TpaHCHOPT BEIIECTB B KIIETKE.

JdemoncTpanumn:

IMoptpetsl: A. JIeBenryxk, P. I'yk, T. llIBann, M. llIneiinen, P. Bupxos, [Ix. YotcoH, ®@. Kpuk, M. Yunkunc, P. ®panxmus, K. M.
Bap.

Huarpammsl: «PacmpeneneHie XUMHUYECKUX JJIEMEHTOB B HEXMBOI mpupone», «PacmpeneneHne XUMHUECKUX 3JIEMEHTOB B
JKUBOU MIPUPOJIEN.

Tabmuupt n cxemsl: «l[lepuoandeckast Tabania XMMHUYECKUX 3JIEMEHTOBY», «CTpoeHHe MOJIEKyIbl BOAbl», «brocnHTes Oenkay,
«Ctpoenne Moinekyisl Oenkay, «Ctpoenue depmenra», «Hykinennossie kuciorsl. JTHK», «Ctpoenne monexkynsr AT®», «Crpoenue
9YKapHOTHUECKOW KIEeTKW», «CTpOeHHEe >KUBOTHOM KIETKM», «CTpOeHHe pacTHUTEIbHOHN KIETKH», «CTpoeHHe MPOKapHOTHYECKOH
KIeTKI», «CTpoeHne siipa KIETKI», «Y TIIeBOIBD», «JIUIHab.

OOopynoBaHue: CBETOBOM MHKPOCKOI, OOOpyHOBaHWE i NPOBEACHHsS HAOMIOACHUN, H3MEpeHUH, O3KCIICPUMEHTOB,
MHUKpPOTIpEnapaTsl paCTUTENbHBIX, )KUBOTHBIX U OaKTEpHATbHBIX KIETOK.

JlabopaTopHble U MpaKTHYecKHe padoThl:

Jlaboparopras pabora Ne 1. «/3ydyeHne KaTanUTHYECKOH aKTHBHOCTH (DEPMEHTOB (Ha IPUMEpPE aMUIIa3bl MM KaTajasbl).



Jlaboparopnas pabora Ne 2. «l/3yuyeHue cTpoeHHsl KIETOK PacTeHWil, KHUBOTHBIX W OAKTEpHH MO MUKPOCKOIIOM HA TOTOBBIX
MHUKpPONpENapaTax v X ONHCAHHUEY.

Tema 4. )Ku3HeqeaTeJbHOCTb KJIETKH.

OOMeH BeliecTB, WM MeTab0IM3M. AccUMIIISIIUS (IIACTHYECKUH OOMEH) M JUCCUMWISIMS (PHEpreTHUeckuii oOMeH) — JiBe
CTOPOHBI €IMHOTO Hporecca MeTaboan3Ma. Pob 3aKOHOB COXpaHEHHS BEIIECTB M SHEPTHU B TOHUMaHUK METa00IM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHEIi. Pons (epMeHTOB B 0OMEHe BEIIECTB M IMPEBpAIlCHHH >HEPTUH B
KJIETKE.

®otocunTe3. CBeToBast U TeMHOBas (as3bl GorTocuHTe3a. Peakumu ¢orocuHTe3a. DPdekTHBHOCTH (OTOCHHTE3a. 3HAUECHHE
¢doTocuHTE3a AN KU3HM Ha 3emie. BiusHnme ycnoBuil cpembl Ha ()OTOCHHTE3 M CIIOCOOBI TOBBIMICHHS €r0 NMPOAYKTUBHOCTH Yy
KyJIbTYpPHBIX PACTCHHH.

XeMocuHTe3. XeMOCHHTE3UpYIoIne OakTepun. 3HaUeHNe XeMOCHHTE3a JUIsl )KU3HH Ha 3eMuie.

OHepreTndecknii oOMEH B KJIETKe. PaclieruieHne BeIeCTB, BBIACICHHE M AKKyMYyJIHPOBAaHHE JHEPIHM B KIETKE. OTaIlbl
9HepreTudeckoro oomeHa. ['nmukonns. bpoxxenne m ero Bumel. KnucimopoaHoe okucieHue, WM KI€TOYHOE AbixaHue. OKHCINTETHHOE
¢dochopunupoBanue. I HEKTUBHOCTH IHEPTETUICCKOTO OOMEHA.

Peakmmnm marpuuHoro cumHTesa. ['eHermdeckas wHpopmammsa n JIHK. Peammsanms renetmueckoi WHGpOpMAanWUd B KIETKE.
I'eneTraeckuii ko u ero cBoiictBa. Tpanckpunmust — matpudsblii cuaTe3 PHK. Tpancmauus — 6rocunaTe3 Oenka. DTanbl TPAHCIALNH.
Konuposanue aMmuHOKucoT. Pons pubocom B GnocuHTese Gernka.

Hexnerounsle ¢opmbl ku3HU — Bupychl. Mcropus otkpeitus BupycoB ([l. WM. VBanoBckuii). OCOOEHHOCTH CTPOCHHUS U
KM3HEHHOTO IMKJIa BHUPYycoB. bakrtepmodarm. bone3Hm pacTeHui, >KMBOTHBIX M UEJIOBEKa, BBI3BIBACMBIC BHpycaMH. Bupyc
ummyHonedunmra uvenoBeka (BUY) — BoszOymaurens CIIM[Ia. OOpaTHas TpaHCKpHIIIHs, peBepTasa W uHTerpasa. IIpoduiakrrka
pacrpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUH.

JdeMmoncTpauuu:

Hoprpetsr: H. K. Konsuos, 1. U. UBanosckuii, K. A. Tumupsses.

Tabmunelt u cxembl: «Tumbl nuTanus», «Metabomusm», «MHUTOXOHIPHS», «DHEPTETHUCCKUI OOMEH», «XJIOPOILIacT»,
«®DotocunTe3n, «Ctpoerne JJHK», «Ctpoenne m ¢(yHKIMOHMpOBaHUE TeHa», «CHHTEe3 Oenmkay, «[eHeTmdyeckmii Koa», «Bupychr»,
«baxTepuodarm», «Ctpoenue u xxu3HeHHBIN Uk Bupyca CIIM/a, 6akreprodaray, «Permmukarmms JJTHK.

ObopynoBanue: moaenu-anmuinkauu «Y asoenue JTHK u Tpanckpunimsy, «buocunres 6enkay, «CTpoeHHE KICTKH», MOJCIb
ctpykTypsl JJHK.

Tema 5. PazMHoOKeHUe M MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KiieToYHBIN UK, WM )XU3HEHHBIH UK KieTku. VHTepdasa n mutos. [Ipouecchl, nporekaroniue B nHtepdasze. Perummkanus —
peakis Matpuunoro cuHtesa JIHK. Crpoenme xpomocoMm. XpOMOCOMHBIA HabOp — KapHOTHI. JMIUIOMIHBIA W TarIOWIHBIN
XpOMOCOMHBIE HaOOpBI. XpoMaTuabl. LluToI0rnYecKie OCHOBBI Pa3MHOXKEHHST M MHIUBHIYATLHOTO PA3BUTHS OPTaHU3MOB.

Henenne knetku — muto3. Craauu murosa. Ilpoueccsl, MpOUCXOAIINE HA Pa3HBIX CTaAUSAX MHTO3a. BHONOrM4ecKHil CMBICT
MHTO3a.

[Iporpammupyemast ruGenb KISTKH — aflonTo3.

@®opMBl pa3MHOKEHHUS OPraHU3MOB: OecIosoe 1 1mojioBoe. Buapl 6ecronoro pasMHOKEHHS: IIEHUE HaABOE, TIOYKOBAHUE OJTHO-
U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BEreTaTHBHOE pa3MHOXeHHUe. VICKyCCTBEHHOE KIIOHUPOBaHHE OPraHU3MOB, €r0 3HAUCHHUE JUIs
CeJIeKIINN.

[TonoBoe pa3MHOKEHHUE, €TO OTIINYHUS OT OECIOJIOTO.

Meiio3. Craguu Mmeio3a. Ilponeccsl, npoucxoadumue Ha cragusx Mmenosza. Ilosenenue xpomocom B meiioze. Kpoccunrosep.
buonoruueckuii CMbICI U 3HAYEHUE ME03a.

I'amerorenes — nporiecc 00pa3oBaHMsI MOJOBBIX KJIETOK Y )KHBOTHBIX. [10JIOBBIE JKeTe3bl: CEMEHHUKH U SMIHUKH. OOpa3oBaHue n
pa3BHUTHE IOJIOBBIX KJIETOK — raMeT (CIiepMaTo30u 1, SIMIEKIIeTKa) — criepMaToreHe3 1 oBoreHe3. OCOOCHHOCTH CTPOCHHUS SIHIIEKIETOK 1
cnepmaTo3onoB. Omtonorsopenue. [lapreHorenes.

WnpuBuayansHOE pa3BUTHE (OHTOTEHe3). OMOpPHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTambl dMOPHOHAIBHOTO PA3BUTHS Y
MIO3BOHOYHBIX JKHBOTHBIX: APOOJICHWE, TacTpyysiius, opraHoreHes. lloctamOpnonansHOe pa3BuTHE. THIIBI 1OCTIMOPHOHAIBHOTO
pa3BUTHSL: IPsIMOE, HempsiMoe (JIMUMHOYHOE). BinsiHue cpe/ipl Ha pa3BUTHE OPraHU3MOB, (PakTOpPbI, CIIOCOOHbIE BBI3BIBATH BPOXKIEHHBIE
YpOACTBA.

Poct u pa3ButHe pacteHnii. OHTOreHe3 LIBETKOBOTO PACTEHUsS: CTPOEHUE CEMEHHU, CTaAUU Pa3BUTUSI.

JemoHcTpanuu:

Tabmuiet 1 cxembl: «POPMBI PA3MHOXKEHHSI OPTAHU3MOBY, «J[BOWHOE OTI0IOTBOPEHHE Y IIBETKOBBIX pAaCTeHUI», «BererarnBHoe
Pa3MHOKEHHE pacTeHU», «/leneHne kieTku 6akTepuit», «CTpoeHHe IOJIOBBIX KIETOK», «CTpOeHHEe XpPOMOCOMBI», «KIIeTouHbIH UK,
«Perumukammst THK», «Mwuto3», «Meios3y, «lIpsimoe u HenpsMmoe pa3BuTHE», «l'ameToreHe3 y MIEKONUTAIOIIUX U YEJIOBEKay,
«OCHOBHBIE CTa T OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOI, MUKporpenapaTsl «CrepMaTo30uabl MIIEKOTHUTAIONMIET0», «SIHIEKIeTKa MIIEKOMUTAIOIIETOY,
«KapuokuHe3 B KiIeTKax KOpEIIKa JIyKa», MarHUTHas Mojenb-anmnkanus «lenenue xietkm», moxens JJHK, monens meradasHoi
XPOMOCOMBI.

JlabopaTopHble U MpaKTHYecKHe padoThl:

Jlaboparopnas pabora Ne 3. «HaOmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlaboparopras pabdota Ne 4. «l/13y4eHre CTpOeHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEapaTax.



Tema 6. HaciiencTBeHHOCTh U H3MEHYHBOCTh OPraHN3MOB.

ITpeamet n 3apaun reHeTHKH. VICTOpHSI pa3BUTHsI TeHETHKU. PONb IUTOIOTHHN M SMOPHOIOTHH B CTAHOBIICHUH T€HETHKH. Bknan
POCCHICKHX ¥ 3apyOeKHBIX YUEHBIX B pa3BUTHE ITeHETHKH. MeTo bl TeHeTHKH (THOPHUA0JIOTHYECKUH, INTOT €HETUUECKUH, MOJIEKYJIISIPHO -
reHeruueckuil). OCHOBHbIE FeHETUUECKUE MOHATHA. | eHeTudeckas CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaxX CKpEeIlUBaHUil.

3aKOHOMEPHOCTH HACJICAOBAHUSI NPU3HAKOB, YCTaHOBIEHHble [. MengeneM. MOHOrHOpHIHOE CKpEIIMBAaHUE. 3aKOH
eAnHO-00pa3us THOPHUIOB NEPBOTO MOKONIeHHA. [IpaBruiio TOMUHNPOBaHUS. 3aKOH PACIIEIUICHNS IPU3HAKOB. [ MIoTe3a YMCTOTHI TaMeT.
ITosHOE ¥ HEMONMHOE JOMUHHPOBAHUE.

JuruOpunHoe cKpeuyBaHHe. 3aKOH HE3aBHCHUMOTO HAcjeOBaHMS NMPHU3HAKOB. llnTOreHeTMueckwe OCHOBBI JUTHOPHIHOTO
CKpeIIMBaHMsA. AHAIM3HUPYIOIIee CKpemuBanye. M crnoab30BaHNe aHAMN3UPYIOIET0 CKPEIMBAHIS IS OTIPEeICHHS TeHOTHIIA 0COOH.

CuerieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana 1o cueruieHHOMY HacjeqoBaHHIO TeHOB. Hapymienue cueruieHus
T€HOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHUs HACIEJCTBEHHOCTH. |'eHeTHYECKHE KapThI.

I'enetnka moma. XpoMOCOMHOE OIIPEAEIECHHE IoJIa. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. |'OMOraMeTHbIE M T'€TepOraMeTHBIC
opranusMsl. HacnenoBaHue Npu3HaKoB, CIEMIEHHBIX C IOJIOM.

W3MeHunBOCTE. Bubl N3MEHUYHBOCTH: HEHACIEICTBEHHAS M HACIIEACTBEHHAsA. POJb cpelibl B HEHACIEICTBEHHON U3MEHYUBOCTH.
XapaKTepuCcTHKa MOIM(PHUKAINOHHOW W3MEHYHMBOCTH. BapwWalmoHHBIA pSI W BapHaIllioHHas KpuBas. Hopma peakmuu mpH3HAKA.
KonmuecTBeHHBIE M KaueCTBEHHbIE IPU3HAKU M UX HOpMa peakiyu. CBoiicTBa MOJU(UKAIIMOHHON M3MEHYHUBOCTH.

HacnencreenHas, uiM reHOTUNMYECKasi, I3MEHUYMBOCTh. KoMOMHATHBHASI NI3MEHYMBOCTh. Mei03 1 MOJIOBOI Ipoliecc — OCHOBA
KOMOWHATHBHOM M3MEHYHUBOCTH. MyTalmoHHAs H3MEHYHBOCTh. Kitaccuukanns MyTanuii: reHHbIe, XpOMOCOMHEBIE, TeHOMHEIE. YacToTa
W IPUYMHBI MyTalid. MyTtareHHbie GpakTopbl. 3aKOH TOMOJIOTHYECKUX PSZOB B HaclIeCTBEHHOM u3mMeHunBocTr H. 1. BaBuioga.

BHCH}IepHaH HaCJICACTBCHHOCTb U U3MCHUYUBOCTD.

I'enernka uenmoBeka. Kapworun uenmoBeka. OCHOBHBIE METOABI T'€HETHKH YENOBEKA: T'€HEAJOTMYECKHH, OJIM3HEIOBBIH,
IUTOTCHETHIECKNH, OHOXMMHUYECKHH, MOJEKYJsIpHO-TeHeTndecKni. COBpPEMEHHOE ONpe[eNeHne TE€HOTHNA: IOJHOT€HOMHOE
CEKBEHHUPOBAaHUE, FCHOTUIHMPOBaHUE, B TOM uyucie ¢ nomoinsto [11IP-ananuza. HacnenctBeHHble 3a0osieBaHMs 4elIOBEKa: T'eHHBIE
Oone3HH, OOJIC3HHU C HACIEICTBEHHOH MPENpacIoiOKEHHOCThIO, XPOMOCOMHBIe Oone3Hn. CoMaTndecKie W reHepaTHBHBIE MYTAalWH.
CrBonoBbie KIeTKU. [IprHINIBI 310pOBOTO 00pa3a KHU3HHU, ANATHOCTUKH, MPO(MUITAKTHKY U JICUSHUSI TeHeTHIeCKUX Oome3Heil. Meanko-
TCHCTUYCCKOC KOHCYJIIbTUPOBAHUC. 3HaueHue Me[[HHHHCKOﬁ TCHCTUKU B IMPCAOTBPAIICHUN W JICHCHUU T'CHCTUYCCKUX 3a6OHeBaHHﬁ
YeoBeKa.

JdeMoncTpauum:

[optperst: I'. Menpens, T. Mopras, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeer-Pecorckuii, H. 1. BaBunos.

Tabmuupbl 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE W €ro IMTOICHETHYECKass OCHOBa», «3aKOH pACIICIUICHHUS H €ro
IUTOTCHETHYECKAs] OCHOBa», «3aKOH YHCTOTHI ramer», «JAuruOpumHoe ckpemmnBaHue», «lluTonormueckne OCHOBBI IUTHOPHUIHOTO
CKpeluBaHusy, «Melo3y», «B3anMoeiicTBHE aIebHbIX T€HOBY, «['€HeTHYEeCKHe KapThl pACTEHUI, JKUBOTHBIX U YeIOBeKay, «[ eHeTnka
mojiay, «3aKOHOMEPHOCTH HACJIEOBAaHUS, CIEINICHHOTO ¢ MOJIoM», «KapHOTHITEI 4eloBeKa M KHBOTHBIX», «BUIBI M3MEHUMBOCTHY,
«MoandukannonHas U3MEH4YNBOCTHY, «HacnenoBanue pesyc-gaxropa», «I'eHeTHKa rpynil KpoBuy», «MyTallMOHHAS H3MEHUYHUBOCTBY.

OOopynoBaHue: MoJieNU-aNIIMKAMH  «MoHOrHOpuAHOE CKpemuBaHue», «HemonHoe nomuHHpoBaHue», «/urndpuaHoe
ckperiuBanuey, «IlepekpécT XpoMocomM», MUKPOCKOIT U MUKporpemnapar «/{pozoduna» (Hopma, MyTanuu GOpMbI KPBUIbEB U OKPACKH
Tena), repoapuit «I'opox MoceBHOW».

JlabopaTopHble M NPpaKTHYecKHe padoThl:

JlaboparopHras padora Ne 5. «M3y4yeHune pe3ynbTaToB MOHOTHOPHIHOTO U AUTUOPHIHOTO CKPELIMBAHUS Y IPO30(HIIBI HA TOTOBBIX
MHKpOIpenapaTax».

Jlaboparopras padota Ne 6. «3ydyenne MoanpUKaMOHHON N3MEHYNBOCTH, TOCTPOESHHE BAPHAIIIOHHOTO Psi/ia ¥ BApHALIMOHHON
KpHUBOI».

Jlaboparopnas paborta Ne 7. «AHanu3 MyTaiuii y Apo30Quiibl Ha TOTOBBIX MHKPOIIPENapaTax.

IIpaxtrueckas pabora Ne 2. «CocTaBieHHE U aHATTU3 POIOCIOBHBIX UEIIOBEKaY.

Tema 7. Cesiekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenexius Kak Hayka | mpoiiecc. 3apokJeHue celeKInn 1 JoMectukanus. Yuenue H. Y. BaBuioBa o IieHTpax MpoOMCXOKISHHS
1 MHOT000pa3uns KyJIbTYPHBIX pacTeHUH. LIeHTPBI MPOMCX0XKIEHHS JOMAIIHNX KUBOTHBIX. COPT, HOPOa, IITaMM.

CoBpeMeHHbIE METOZbI CeNEKIMH. MaccoBbIif M WHAMBUAYaJbHBIH OTOOPBI B CENICKIMM pacTeHWH W KMBOTHBIX. OleHKa
sKcTepbepa. bimskopoacTBeHHOe ckpemmuBanne — tHOpuanHT. Yucras nuHns. CKpeluBanue YUCTHIX THHUI. ['eTeposuc, wiu rudpuaHas
cwia. HepoacrBeHHoe ckpemuBanue — ayTopuanar. OTnanénHas ruopuamsanys U e€ ycnexu. VIcKycCcTBEHHBIN MyTareHes U MoiryueHne
HMOJUIIOUAOB. JIOCTH)KEHUS CEeJIEeKIMU PACTEHUH, dKUBOTHBIX U MUKPOOPTaHU3MOB.

BrorexHomorust kak oTpacib MPOM3BOJACTBA. [ eHHas WMHKeHepus. Jrtambl co3fgaHus pexkomOunanTHOoHW JIHK m TpancreHHBIX
opranu3zmMoB. Kierounass wunkeHepus. Kiierounble KyibTypbl. MEKpPOKIOHaNIbHOE pa3MHOKeHUE pacreHuil. KioHupoBaHue
BBICOKOIIPOAYKTUBHBIX CENTbCKOXO03SMCTBEHHBIX OpraHnu3MoB. DKOJIOTHYECKHE U ITHYECKHUE HpO6HeMBI. I'MO - reHeTnyecku
MO (UIIMPOBaHHBIEC OPTaHU3MBI.

JemMoHcTpanuu:

IToprpetsl: H. 1. BaBunos, Y. B. Muuypus, I'. JI. Kapneuenko, M. @. I1BaHos.



Tabmuupbl n cxembl: kapra «L{eHTpBI NPOMCXOXKIEHUS M MHOrooOpasusi KyJNbTYPHBIX pacTeHuit», «[lopoapl nomamrHux
JKUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas rudpuausanus», «Padoter akagemuka M. @. MBaHoBay, «[lomummonausy,
«OOBEKTHI OMOTEXHOJIOTHNY, «KIleTouHbIe KyJIBTYpPHI U KIOHUpOBaHHE», «KOHCTpYHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM».

OOopyznoBaHue: MyJSDKH IUIOJIOB M KOPHEIUIOJOB IHKUX (OpM M  KYJIbTYpHBIX COPTOB pacTeHuH, repbOapuit
«CenbCKOX03AHCTBEHHBIE PACTEHU.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METO/BI U JIOCTYDKEHHUS CEJICKIIMM PAaCTeHUIH M KMBOTHBIX (Ha CEJICKIMOHHYIO CTAHIIMIO, TFIEMEHHYIO
(epMy, COPTOUCTIBITATENBHBIN YIaCTOK, B TEIUINYHOE XO3SIHCTBO, 1a00PaTOPHIO arpOyHHBEPCUTETA WIIN HAYYHOTO LIEHTPA)».

Tema 8. JpoJiroHOHHAsI OUOJIOT .

[IpeanocklikM BO3HMKHOBEHHS JBOJIIOLMOHHOM TEOpHH. ODBOJIOIMOHHAs Teopus M e€ MecTto B Ouoinornu. Brwmshue
SBOJIIOLIMOHHOM TEOPUH Ha Pa3BUTHE OUOJOTUY U IPYTUX HAYK.

CBuzeTenbcTBa HBOMIONUH. [1a€0HTOTOTHYECKHE: TTIOCIEI0BATENHHOCTh MOSBICHUS BUAOB B MAJICOHTOJIOTHYECKOH JIETOIHCH,
nepexoxnsie GopMel. bruoreorpaduyeckue: CX0ACTBO U pasimdue hayH u GIop MaTepUKOB 1 OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJACTBA W Ppa3inuusi 3MOPHOHOB pa3HBIX BHUJOB I03BOHOYHBIX. CpaBHUTEIbHO-aHATOMHYECKHE!
TOMOJIOTHYHBIE, AHAJIOTHYHbIC, PYAUMEHTApHbIC OpraHbl, aTaBU3MbL. MONEKyIIpPHO-OMOXMMUYECKHE: CXOACTBO MEXaHH3MOB
HACJIEJCTBEHHOCTH U OCHOBHBIX META0OINYECKHX ITyTeH y BCEX OPraHU3MOB.

OpomonunonHas teopust Y. lapBuna. IIpennochlIku BO3HMKHOBEHMS AapBUHU3MA. JIBIDKYIIME CHUJIBI BOJIIOLUHU BUIOB IO
JlapBuHy (M30BITOYHOE Pa3MHOXKEHHE IIPU OTPAaHHMYCHHOCTH PECYpPCOB, HeOoNpeAeiéHHas M3MEHYMBOCTh, OOphOa 3a CyLIeCTBOBaHME,
€CTECTBEHHEIH 0TOOD).

Cunrternueckas Teopus 3somonuu (CTD) u e€ 0CHOBHBIE MOJI0XKEHUS.

Muxpossomonus. [lonyasnus kak eAUHUIA BUA U 3BOIOLUH.

JBmwxymue cuibl ((PakTopsl) 3BOMIONUM BHIOB B Ipupoae. MyTanMOHHBIH Mpomecc W KOMOMHATHBHAs H3MEHUHMBOCTD.
[MomynsanuoHHbIE BOJHBI U Apeiid reHoB. M3omsamus u MUrparms.

EcrecTBeHHBIN 0TOOP — HANPaBISIOIIMI (hakToOp 3BOIOIMU. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOneHHOCT, OPraHU3MOB KakK pe3yJIbTaT 3BOIIONMH. lIpuMepsl HpHCIocoOeHHH y OpraHu3MoB. ApoMopdo3bl U
U/INO-aJanTalnm.

Bun u Bunoo6paszoBanue. Kpurepuu Buna. OcHOBHBIE ()OpPMBI BUI000pa30BaHus: reorpadpuueckoe, IKOJIOTHIECKOE.

MaxkposBomouust. Dopmbl  dBomOLMK: (QHUIETHUSCKAs, TUBEPreHTHAs, KOHBEpreHTHas, mnapawieibpHas. HeoOpaTuMocTb
SBOJTIOLHH.

[IpoucxoxkaeHue oT Heclennanu3UPOBaHHBIX MpeaKkoB. IIporpeccupyromas cnenuanu3anyst. ATanTHBHAS paualiys.

JdemoncTpanum:

Hoprpetsl: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. Kopanesckuii, K. M. bap, 3. I'ekkens, ®. Mromnep, A. H. Ceepuos.

Tabmunpl u cxemsl: «Pa3BUTHE OPraHWYECKOr0 MHpa Ha 3emiie», «3apOoJbIIN MO3BOHOYHBIX >KHBOTHBIX», «ADPXEONTEPHKCY,
«Dopmbl  60pBOBI 3a cyiiecTBOBaHHE», «EcTecTBeHHBIH 0TOOpP», «MHOroobpasue cOpTOB pacTeHHit»y, «MHOrooodpasue Mnopon
KHUBOTHBIX», «[lomymsauum», «MyTauuOHHas HM3MEHYHBOCTB», «ApoMopdossl», «WUnuoamanramun», «OOImas JereHepaius»,
«IBwkymue cwisl 3Bomonuny, «Kapra-cxema wmapmpyra myrtemectBusi Y. Jlapuna», «bopsba 3a cymecTBoBaHHE»,
«[Tpucnoco0ieHHOCTh Oprann3MoBy, «['eorpaduyeckoe BH1000pa3oBaHue», « IKOJIOIHYECKOE BUI000Pa30BAHUEY.

OOopynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3JIMUHBIMHM TUIIAMH OKPAaCKH, HA0Op IUIOJIOB M CceMsiH, KoJuiekuwusi «IIpumepsl
3aIIMTHBIX NPUCTIOCOONIEHUH y )KUBOTHBIX», MOJieNb «OCHOBHBIE HAIPaBIICHUS BOMIOLUNY, 00bEMHAs MoJieNb «CTpOEHNE TOJIOBHOTO
MO3Ta MTO03BOHOYHBIX ).

Buoreorpadudeckas kapta Mupa, KOJIeKIust «PopMbl COXPaHHOCTH NCKOMAEMBIX )KMBOTHBIX M PACTCHUI), MOEIb alIUIHKAIIH
«[lepekpécT xpoMocom», BIaXxxHbIE NpenapaThl «PazBuTne HaceKOMOro», «Pa3BUTHE JATYIIKI», MUKporpemnapar «Jlpozodnia» (Hopma,
MyTanu# (OpMbI KPBUIbEB M OKPACKHU TEIa).

JlabopaTopHble M MPpaKTHYecKHe padoThl:

Jlabopatopuas pabota Ne 1. «CpaBHeHHE BUOB 110 MOP(POIOTHICCKOMY KPHUTCPHIOY.

Jlaboparopras pabdora Ne 2. «Onmcanue npucriocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO XapakTepay.

Tema 9. Bo3dHNKHOBeHHe U pa3BUTHE *KU3HHU Ha 3em.e.

JloHay4HBIE TIpENCTaBICHUS O 3apOXKACHWU >KM3HHW. HaydHble T'HIOTE3s! BO3HHKHOBEHHS JKM3HH Ha 3emiie: aOHOTeHe3 H
MaHcnepMusl. XUMHYecKast 3BOMIOLUsS. AOHOTEHHBIH CHHTE3 OPTaHMYEeCKHMX BELIECTB M3 HEOPraHMYECKHX. JKCHEPHUMEHTAIbHOE
MOJITBEPKIICHIE XUMUYECKOW 3BOJIONMU. HadanpHble 3Tambel Ouosormueckoi 3ponronuu. ['mmore3a PHK-mupa. dopmmpoBanue
MEMOpPaHHBIX CTPYKTYpP W BO3HHKHOBEHHE NMPOTOKIETKH. [IepBble KIETKH M MX HBOJIONHI. POPMHUPOBAHHE OCHOBHBIX TPYII >KUBBIX
OpPTraHU3MOB.

Pa3Burue xu3Hu Ha 3emie mo spaM u nepuogaM. Kartapxeil. Apxelickas u mpoTepo3olickas 3pbsl. Ilaneosoiickas spa u eé
TIePUOIBI: KeMOPHICKU, OPTIOBUKCKUN, CHUTYPUHCKHA, JeBOHCKHA, KAMEHHOYTOJLHBIN, TIEPMCKHIA.

Me3o30lickas 3pa U €€ Nepuoibl: TPUACOBBIM, FOPCKUI, MEIOBOM.

Kaitno3olickas 5pa 1 €€ nepuo/sl: NaJeOreHOBbIN, HEOTEHOBBIN, AHTPOIIOI€HOBBII.

XapaKkTepuCTHKa KIMMaTa M Te0JOTM4YecKuX mporeccoB. OCHOBHBIE STalbl 3BOJIONHWH PACTUTEIHHOTO M JKMBOTHOTO MHpa.
Apomopd036l y pacTeHUH 1 )KUBOTHBIX. [losiBIIEHIE, pacIBeT U BEIMHPAHHUE IPYIII )KUBBIX OPTaHI3MOB.

CucTteMa OpraHMYECKOro MUpa Kak OTpaxKeHue 3BoMonruu. OCHOBHbIE CUCTEMATHUYECKHE IPYIIITbl OPTraHU3MOB.



DBOJIONMS YeIoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3sBuTHe IpesCcTaBiIeHU O MPOUCXOXKICHUH YelaoBeka. MeTopl U3y4eHHs
aHTponorexe3a. Cxo[cTBa U pa3Indys 4eIOBEKa U )KUBOTHBIX. CHCTEMaTHIECKOE TTOJIOKCHUE YETIOBEKA.

JBmwxyiue cuibl (akTopsl) aHTponoreHesa. HacieacTBeHHass H3MEHYHMBOCTb U €CTECTBEHHBIN 0TOOpP. OOIIEeCTBEHHBIH 00pa3
KM3HH, NU3TOTOBJIICHNE OPYJUH TPYAa, MBILIICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBU OJBOJIIOIMH YEJIOBEKA: aBCTPAJONMUATEKH, UenoBek ymelnblid, YemoBek MpsMoxomsmiui, YemoBek
HeaHAepTaIbCKUH, YenoBek pa3ymHbIil. Haxoaku MCKOMaeMBIX OCTaTKOB, BPEMs CYIIECTBOBAHHS, O0JIACTh PACIIPOCTPAHCHUS, 00BEM
TOJIOBHOTO MO3ra, 00pa3 HU3HH, OPYAUSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpPOIEOHMIHAs (EBpasuiickasi), Herpo-aBCTpajiouaHas (IKBaTOpHajibHAas),
MOHTOJIOU/IHAasT  (A3MATCKO-aMEpHKaHCKasi). YepTsl NPHCIOCOOICHHOCTH TPEACTaBUTENCH YEIOBCUECKHX pac K  YCIOBHIM
cymecTBoBaHMsa. EquHcTBO uenoseueckux pac. Kpuruka pacusma.

JdemoncTpanum:

Hoptpetsr: @. Penn, JI. [lactep, A. U. Omapun, C. Mumep, I. FOpu, U. dapBus.

Tabmuuer u cxemsl: «BosankHOBeHHe CONHEYHOHW CHCTEMBI», «Pa3BuTHE OpraHMYecKoro Mupay, «PacTUTenpHas KIeTKay,
«KuBoTHas knetkay, «[Ipokapuoriueckas kiieTka», «CoBpeMeHHasi CUCTEMa OPIraHUYeCKOro Mupay, «CpaBHEHHE aHATOMHYECKUX YePT
CTPOCHHS YEJOBEKa M YEIOBEKOOOpa3HBIX 00€3bsiH», «OCHOBHBIE MecTa IaJCOHTOJIOTMYECKHX HAXOMOK IPEIKOB COBPEMEHHOTO
yesoBeKay, «JlpeBHelmue moauy, «ApesHue aroamn», «llepBeie coBpeMeHHBIE TH0a1», «UenoBeUecKre pachy.

ObopynoBanue: wmymsbxu — «[IpoucxoxaeHnue uenoBeka» (OIOCTBI  aBCTPANONUTEKA, INUTEKAHTPONA, HEaHJepTaIbla,
KPOMaHBOHIIA), CIENKH WIH H300paKeHHs KaMEHHBIX OpYAMH MepBOOBITHOIO 4YeJjoBeKa (KaMHH-YOMINEpHl, pyOuia, ckpebia),
TeOXpOHOJOTHIECKas Tabnuia, KomeKus «PopMbl COXPaHHOCTH HCKOMAEMBIX KHUBOTHBIX M PACTEHHID).

JlaGopaTopHble M IpaKTHYecKHe PadoThI:

Ipaktryeckas padora Ne 1. «V3ydeHne nckonaeMbIX OCTATKOB PACTEHUH U JKUBOTHBIX B KOJUICKIHSIX.

OKCKypens «DBOJIONHNS OPraHMYECKOTO MUpa Ha 3eMie» (B €CTECTBEHHO-HAyYHbIH TN KpacBEAUECKUI My3eH).

Tema 10. OpranusmMsbl 4 OKpY:Kalolas cpeaa.

Okonorus Kak Hayka. 3aJjaud ¥ pa3/ienbl 9KOJIOTHH. MeToIbl SKOJIOTHYECKUX HCCIeIOBAHNN. DKOIOTHYECKOe MUPOBO33PEHUE
COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHHS OPTaHU3MOB: BOJHAS, HA36MHO-BO3/IyIIIHAs, TOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Oxonornueckue (akropel. Kinaccudukanus skojorndyeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHE ¥ aHTPOIIOTCHHBIE.
JlelicTBHe 9KOJIOrHYEeCKUX (paKTOPOB Ha OPraHU3MBbI.

Abnornueckue (HaKkTOpHL: CBET, TeMIeparypa, BIaKHOCThb. PortonepuonusMm. [IpucrmocobneHHs OpraHH3MOB K JEHCTBHIO
abnoruueckux (akTopoB. bruonornueckue puTMBI.

buornueckue dakTopbl. Buapl OMOTHYECKMX B3aUMOJCHCTBUIA: KOHKYPEHIMs, XWIIHHYECTBO, CUMOMO3 M ero (opmsl.
[Mapasutusm, Koomepays, MyTyalu3M, KOMMEHCAIH3M (KBapTHPaHCTBO, HAaXJEOHWIECTBO). AMEHCANIM3M, HEHTpann3M. 3HaueHHE
OMOTHYECKHUX B3aMMOAEHCTBUI IS CYIIECTBOBAHHS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJOrMYECKHE XapaKTCPpUCTUKHN MOITYJIALINN. OcCHOBHBIE TIOKa3aTelIn onyJIiaquu: 4YUCJICHHOCTDb, IMJIIOTHOCTBH, POXIAEMOCTD,
CMEpPTHOCTh, IPUPOCT, MUTpalusl. J{MHaMKKa YHCIEHHOCTH MOMYJISAIUHN U €€ peryJsaiusl.

JdeMmoncTpauun:

Ioptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.

Tabmuupl u cxemsl: kapta «[Ipupoanbie 30HbI 3emin», «Cpenbl 00uTaHUS OpraHu3MoBy, «Doronepuoanzm», «llomyssiumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH HOMYJISALNH HHPY30puu-Typenbkny», «[umesble memm.

JlabopaTopHble M NpaKTHYecKHe padoThl:

JlabopaTopuas padota Ne 3. «Mopdosornueckrne 0COOCHHOCTH PACTCHUIN U3 Pa3HBIX MECT OOUTAHUSY.

Jlaboparopras pabdora Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEyCay.

[paktraeckas padora Ne 2. «I1oCUET IIIOTHOCTH MO Pa3HBIX BUIOB PACTCHUN.

Tema 11. Coo0urecTBa M 3K0JIOrHYECKHE CHCTEMBI.

CoobmiecTBo opraHu3MoB — 6uoneHo3. CTpyKTypsl OHOIIEHO3a: BHI0BAas, IPOCTPAHCTBEHHAs, Tpodudeckas (numesas). Buapr-
JIoMUHAHTEL. CBSI3U B OHOLIEHO3E.

Okonorndeckue cUCTeMbl (9kocucTemsl). [loHsTHe 00 5KOocHcTeMe u OuoreorneHo3e. QDyHKIMOHATBHBIE KOMIIOHEHTHI
9KOCUCTEMBI: TIPOAYIIEHTHI, KOHCYMEHTBI, PEIYIICHTH. KpyroBopoT BElIeCTB M IOTOK SHEPTHH B dKocucTeMe. Tpoduueckre (UIeBhIe)
ypoBHU 3KocucTeMbl. [Tumessle rienn u cetu. OCHOBHBIE TIOKA3aTENN 3KOCUCTEMBI: OnoMacca, MPOIyKIHsl. DKOJIOTHUECKHE TTHPAMUJIBI:
IIPOJIYKIIMH, YUCIEHHOCTH, OMoMacchl. CBOICTBa HSKOCHCTEM: YCTOHUYNBOCTD, CaMOperyJsiius, pa3surue. Cykueccus.

[IpupoanbIe SKOCHCTEMBI. DKOCHCTEMBI 03EP M peK. DKOCHUCTEMa XBOWHOTO MIIH IIHPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE 3KOCHCTEMBL. ATPOIKOCHCTEMBI. YpOoskocucTeMbl. buonorndyeckoe ¥ XO3sCTBEHHOE 3HAa4YeHUE
arpo’KOCHCTEM M ypOOIKOCUCTEM.

Buopaznoobpasue kax akrop ycrotunBocTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTo pa3sHOoOpasns Ha 3emIie.

VYuenue B. WM. Bepuaackoro o 6mocdepe. I'panumpl, coctaB U cTpykTypa Omochepsl. JKnBoe BemecTBO M €ro (yHKIHH.
OcobeHHoct 6rocdepsl Kak ria00anbHON SKocucTeMbl. [lMHaMU4ecKoe paBHOBECHE U 0OpaTHast CBsI3b B Onocdepe.

KpyroBopoTs! BemecTB 1 OMOT€OXUMHUYIECKUE IIMKITBI JIEMEHTOB (Yriiepo/ia, a3ota). 30HaabHOCTh Onocdepsl. OCHOBHBIE OMOMBI
CYILIH.

YenoseuecTBo B Onocdepe 3eMitn. AHTPOIIOTeHHBIE H3MEHEHUsI B Onocdepe. [ 100abHbIe S9KOJI0rHYecKre IPOOIIeMBbI.



CocymiecTBoBaHNE NPHUPOABI U denoBeyecTBa. CoxpaHeHHEe OMOpa3HOOOpasust Kak OCHOBA ycTOHUMBOCTH Ouocgepsl. OcHoBa
PALOHATIBHOTO YIPAaBJICHHS IPHPOIHBIMU PECYPCAMU M MX MCIOJIb30BaHNUE. JJOCTIKEHUS OHOIOTHN U OXpaHa IPUPOMBI.

JdeMmoncTpauum:

optpetsl: A. Ix. Tencnu, B. H. Cykaués, B. U. Bepuanckuil.

Tabmuier u cxembl: «llumessle menn», «buOIEHO3: cOCTaB U CTPYKTypa», «lIpupomubie coobmiecTBay, «llemu muTaHwsy,
«JKxomoruyeckas nupamuaa», «bmocdepa m denoexk», «IkocHUCTEMa HNIMPOKOIMCTBEHHOTO JIeca», «DKOCHCTEMa XBOHHOTO JiEcay,
«buonenos BogoéMay, «ArporeHo3y, «I[IpuMepHble aHTPOIIOreHHbIE BO3AECHCTBHS Ha IPUPOTY», «BakHelIie HCTOUHUKY 3arps3HeHUs
BO3/lyXa 1 IPYHTOBBIX BOJ», «[louBa — BaxkHeiIast cocrabisitomas ouochepn», «DakTopsl nerpaganun nousy, «[lapHukossit adpdexT»,
«DaKTOpBl PamTHOaKTUBHOTO 3arpsi3HEHUs Omocdeprr», «OOmas cTpykTypa 6mocdepsr», «PacmpocrpaneHue Xu3HH B Omocdepe»,
«O30HOBBII1 5KpaH onocdepr», «Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3oTa B Ipupoe».

OOopynoBanue: Monenb-anmukanus «TunuuHele OWOLEHO3B», TepOapuil «PacTuTenbHBIE COOOIIECTBa», KOJUICKLUH
«bnonenosy, «Bpenurenn BaKHEHIINX CENBCKOXO3SIMCTBEHHBIX KYNbTYp», TIepOapuu W KOJUIEKIUH PAcTCHHH M IKUBOTHBIX,
MIPUHAAJICIKAIINE K Pa3HBIM IKOJIOTHYECKUM TPpyIaM ogHOTo Buaa, KpacHas kaura Poccuiickoit @enepannu, n300pakeHUs OXpaHsIeMbIX
BUJIOB PACTCHUH U JKUBOTHBIX.

IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMBI I1O0 BUOJIOTMN HA BA30BOM YPOBHE CPEIHEIO
OBIIEI'O OBPA3OBAHUA

Cornacao ®I'OC COO, ycTaHaBIMBaIOTCS TPEOOBaHMS K PE3yJIbTaTaM OCBOCHHUS 00YUYAIOIIMMUCS TPOrPaMM CpPEeITHEro 00IIero
00pa30BaHys: TMYHOCTHBIM, METANIPEAMETHBIM 1 MPEAMETHBIM.

JJMYHOCTHBIE PE3YJIBbTATHI

B cTpykType NMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS IpeameTa «buonaorusy BbIICIEHB] CAEAYIOIUE COCTABIAIONIUE: OCO3HAHUE
00y4alomMMuCs POCCUICKOI TPaXkJaHCKOW WAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOTIPEIENICHHUIO,
HaJIMYAE MOTHBAINN K OOYYECHUIO OMOJIOTHH, LIEJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX yOCKICHHIA JIMIHOCTA Ha OCHOBE KIIFOUEBBIX
LCHHOCTe H HCTOPUYCCKUX TPAAMIUN pa3BUTHA OWOJOTHYECKOTO 3HAHMS, TOTOBHOCTHP M CIOCOOHOCTh OOyYaroIuxcs
PYKOBOJICTBOBATbCSI B CBOEH JIESTENBHOCTH II€HHOCTHO-CMBICIOBBIMH YCTaHOBKAMH, TPUCYIIUMHU CHUCTEME OHOJIIOTHUYECKOTO
00pa30BaHus, HAIMIHE KOJOTHICCKOTO PABOCO3HAHMUS, CIIOCOOHOCTH CTABUTH LIEJIH U CTPOUTH JKU3HCHHBIC ITAHEL.

JImgHOCTHBIE Pe3yIbTaThI OCBOCHUS IpenMeTa « bHoorusy ToOCTUTal0TCS B SANHCTBE yUeOHOM M BOCIUTATEIbHOM ACATETFHOCTH
B COOTBETCTBUH C TPAJULIMOHHBIMU POCCUHUCKHMHU COIMOKYJIBTYPHBIMH, UCTOPHUUECKUMHU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMH B OOIIECTBE TMpaBWJIAMH M HOPMAaMH TOBEICHUS M CIHOCOOCTBYIOT IPOIECCaM CaMOMO3HAHHSA, CAMOBOCIHUTAHUS H
CaMOpa3BUTHSL, PA3BUTUS BHYTPEHHEW MO3UIMM JUYHOCTH, NATPUOTH3MA, YBAXKECHHUS K 3aKOHY M IPABOIOPSJIKY, YEIOBEKY TpyAa U
cTapIieMy MOKOJCHHIO, B3AUMHOTO YBaXKCHHsI, OSPEKHOr0 OTHOIICHUS K KYJIBTYPHOMY HACJICIUIO U TPAIUIMSIM MHOTOHAIMOHAILHOTO
Hapoaa Poccuiickoit denepauuu, npupojie U OKpyKarolien cpese.

JlngHOCTHBIE pe3ynbTaTBl OCBOCHUS Y4YeOHOTro mpenMmeTa «BHONOTHS» MOMKHBI OTpakaTh TOTOBHOCTH M CHOCOOHOCTH
o0yJaromuxcss PYKOBOJCTBOBAThCS C(HOPMUPOBAHHOW BHYTPCHHEH IO3WIIUEH JHYHOCTH, CHUCTEMOW IICHHOCTHBIX OPHEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIECHWH, COOTBETCTBYIONIUX TPAAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, pacillupeHue
JKU3HEHHOT'O OIBITA U OIbITa JIEATENBHOCTH B MPOLECCE pealn3allid OCHOBHBIX HalpaBlI€HUH BOCIUTATEIBHON EATEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaskIaHCKOro BOCIUTAHMSA:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOM TO3UIIMK 00YUAIOIIErocsi Kak aKTHBHOTO ¥ OTBETCTBEHHOTO YJIEHA POCCUIICKOTO 00IIIecTBa;

OCO3HAHHE CBOWX KOHCTHTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKECHHUE 3aKOHA M MTPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOHM TBOPYECKOM EATEIHHOCTH MPHU CO3/IaHNHU YIEOHBIX IPOEKTOB, PEIICHUN YUEOHBIX U TIO3HABATENbHBIX
3a]1a4, BHITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEIIATh COOCTBEHHYIO ITO3UIIHIO M0 OTHOIICHHIO K SBJICHUSM COBPEMEHHOM JKU3HU U OOBICHATH e€;

YMCHHE YYUTHIBATh B CBOUMX ACHCTBUIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aMMOACHCTBHS JIIOJCH C pa3HBIMU yOCKICHUSIMH,
KYJbTYPHBIMHU IIEHHOCTSIMU M COITUAIBHBIM TOJI0KEHHEM;

TOTOBHOCTB K COTPYAHUYECTBY B IIPOIlECCE COBMECTHOTO BBHITIOJTHEHUS YY€OHBIX, TO3HABATEILHBIX H UCCIIEIOBATEIBCKIX 3a/1a4,
YBaKUTEIFHOTO OTHOIICHHS K MHCHHUIO OIMIOHEHTOB IPU 00CYXKJICHHU CIIOPHBIX BOIIPOCOB OHOIIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTApHOUN U BOJIOHTEPCKOM AESATEIHHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKOW T'PaXKTAHCKOW WICHTHYHOCTH, NATPUOTH3MA, YBAXKEHHS K CBOEMY HApOIy, 4YYBCTBa
OTBeTCTBEeHHOCTH mnepen PonuHOM, ropaoctu 3a cBoW Kpai, cBOl PoauHy, CBOW SI3bIK U KYJIbTYpYy, NPOINIOE U HACTOsIIEe
MHOTOHallMOHaJIbHOI 0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOUIEHHE K IPUPOJIHOMY HACIIEUIO U MaMsTHUKAM IPUPOJbL, TOCTHKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX, TPYAE;

CITOCOOHOCTH OIEHUBAThH BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OWOJIOTUH, TOHUMAHUS 3HAYEHUSI OMOJIOTHH B
MTO3HAHUU 3aKOHOB MPHUPOJIBI, B )KU3HH YEIIOBEKA U COBPEMEHHOTO O0IIECTBa;

uzeiHas yoexx IEHHOCTh, TOTOBHOCTB K CITy>KEHHIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32 €ro CyIh0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

OCO3HaHHE yXOBHBIX IIEHHOCTEH pOCCUICKOr0 HApOAa;



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, 3TUUECKOT'O ITOBEACHHS;

CHOCOOHOCTH OIICHUBAThH CUTYAIMIO W IPUHAMATh OCO3HAHHBIC PELICHUsI, OPHEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH;

0CO3HaHME JINYHOT'O BKJIa/Ia B IOCTPOECHHE YCTOMYMBOTO OyAyIIEro;

OTBETCTBCHHOE OTHOMICHHE K CBOMM POIMTEISIM, CO3JAHUIO CEMbH HAa OCHOBE OCO3HAHHOTO NPHHATHSA LICHHOCTEH ceMEeHHOM
KHM3HU B COOTBETCTBHH C TPAAUIMAMH HapoaoB Poccuy;

4) 3CTeTHYeCKOr0 BOCIIUTAHUSA:

JCTETHYECKOE OTHOIIEHHE K MHUpY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO W TEXHWYECKOTO TBOPYECTBA, CIOpPTa, TpPYJa,
00IIIECTBEHHBIX OTHOLICHHH;

MIOHUMaHHE 3MOIMOHAIBHOTO BO3/1eHICTBUS )KUBOI IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPA)KEHHIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE NPOSABIATH KaueCTBa TBOPUECKOM TMUHOCTH;

5) ¢puznueckoro BocnuTaHus, POPMUPOBAHUSA KYJIbTYPbI 3A0POBbs K IMOLMOHAJIBHOIO 0JIArONOIyYHsI:

ITOHUMAaHHE M peajii3aius 3J0pOBOTO U 0e301macHoro o0pasa )KU3HHU (3I0pOBOE MMUTaHHUE, COOIIOICHNE THTHCHHYECKIX TIPABIII H
HOpM, COQJIaHCUPOBAaHHBII PEXUM 3aHATHH M OTIBIXA, peryispHas (uanyeckass aKTUBHOCTB), OEpPEKHOTO, OTBETCTBEHHOI'O U
KOMITETEHTHOT'O OTHOIICHHMS K COOCTBEHHOMY (PU3NYECKOMY M ICHXHIECKOMY 3JJ0POBBIO;

MOHMMAaHUE IIEHHOCTH IpPaBWI MHAWBHUAYAIbHOTO M KOJUIEKTHMBHOTO OE30IIACHOTO IOBEACHUS B CHTYAIHAX, YIPOXKAFOIIHX
3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHME NOCIEICTBUN U HEMPUATHS BPEIHBIX NPHUBBIYEK (YIOTPEOIEHHUS aJIKOTOJIsl, HAPKOTHKOB, KypeHHUS);

6) TPyAOBOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYA0to0ue;

TOTOBHOCTh K aKTUBHOM JACATCIBbHOCTH TEXHOJOTUYECKON H COHHaHLHOﬁ HalpaBJICHHOCTH, CIIOCOOHOCTh WHUIUHUPOBATH,
IUITAHUPOBATh M CAMOCTOSTENHHO BBIMOIHATh TAKYyIO AEATCIHHOCTD;

MHTEPEC K Pa3IMYHbIM chepaM IpodheccnoHaTbHOM NS TeNbHOCTH, yMEHHE COBEPIIATh OCO3HAHHBIN BEIOOD Oyaymmei nmpodeccnn
" p€aIin30BbIBATH COOCTBEHHBIE JKM3HEHHEIC I1IJIaHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAaMOOOPa30BaHUIO Ha MPOTSKCHUH BCEH KN3HHU;

7) 3K0J10r14eCKOro BOCIIUTAHMS

9KOJIOTHUECKH 11eJIecO00pa3HOe OTHOLICHHE K IPUPO/Ie KaK HCTOUHHUKY *KU3HU Ha 3eMiie, OCHOBE €€ CYIleCTBOBAHUS,

TIOBBIIIECHUE YPOBH:A 9KOJIOTHYECKOM KYyJbTYPBI: HpI/IO6peTeHI/Ie OIIbITa IJIAaHUPOBAHUA TMOCTYNKOB W OLHEHKHU WX BO3MOKHBIX
TIOCJIEACTBHH I OKPYKAIOIIEH Cpebl;

0CO3HaHKE TJI00aNBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U ITyTel UX PelIeHHS;

CHOCOOHOCTh MCHOJIB30BaTh NPUOOpETaeMble ITPU U3yYCHUH OWOJIOTUH 3HAHHS M YMEHHS MPU PElICHHH Mpo0ieM, CBA3aHHBIX C
pannoHaIbHBIM NPHPOAOTIONH30BaHUEM (COOMIOZICHUE MPAaBHII TTOBEJCHUS B NMPUPOJIC, HANPABICHHBIX HAa COXPAaHEHHE PaBHOBECHS B
9KOCHCTEMAX, OXpPaHy BUIOB, SKOCHCTEM, OHOcheph);

AKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCAIUX BPEll OKPYXKAKOLIEH IPUPOAHON Cpene, YMEHUE IPOrHO3UPOBaTh
He6naronp1/1;1THme 9KOJIOTHUYCCKUEC MOCICACTBUA NPEANIPUHUMACMBIX HeﬁCTBHﬁ U NpeaAOTBpaIlaTh Ux,

HaJlM4he pPa3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, SKOJOTMYECKOW KYJIbTYpBI, OIBITAa JESATEJFHOCTH 3KOJIOTHYECKOH
HapaBJICHHOCTH, YMCHUA PYKOBOJCTBOBATHCA WUMU B HOSHaBaTeHLHOﬁ, KOMMyHPIKaTHBHOﬁ u COHHaHLHOﬁ IMMPaKTUKE, TOTOBHOCTU K
y4acTuro B HpaKTH‘IeCKOﬁ JACATCIBbHOCTHU 9KOJIOTHUECKOM HalpaBJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHUPOBAaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIECTBEHHONW NMPaKTHKH,
OCHOBAHHOTO Ha JIHAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYIHTYPHOM MHUPE;

COBEpIICHCTBOBAHHUE A3BIKOBON M UNTATEIILCKOM KYJIBTYpPHI KaK CPEJICTBA B3aMMOJICHCTBHS MEXTy JIIOJIbMU M TIO3HAHUS MUDA;

MIOHMMaHNUEe CHenU(pUKH OHOIOTHUM KaK HAayKH, OCO3HAHUs €€ poid B (POPMHUPOBAHMU PALMOHAIBHOTO HAYYHOTO MBIIIICHUS,
CO3JIaHMH 1IEJIOCTHOTO MPEICTABICHHUS 00 OKPYKAIOIIEM MUPE KaK O IMHCTBE MPUPO/IBL, YeJIOBEKa U 00IIECTBa, B TO3HAHUH IIPUPOIAHBIX
3aKOHOMEPHOCTEH M PELIeHNH MpoOIeM COXpaHSHHUS IPHUPOJIHOTO PABHOBECHS;

yOeXXKIEHHOCTh B 3HAUMMOCTH OHOJIOTHH JUIS COBPEMEHHOH IUBMIM3AIMN: 00ECTIEYCHHUs] HOBOT'O YPOBHS Pa3BUTHS MEIULINHBI,
CO3/1aHHUE MEePCIIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX penIaTh pecypcHbIe IpoOIeMbl pa3BUTHS YeIOBEYECTBA, IOMCKA MyTe i BBIXOAa
13 TI00aIbHBIX JKOJIOTHUYECKHUX IMPOoOIeM W oOecredyeHus Mepexo/a K YCTOWYUBOMY Pa3BUTHIO, PAIMOHATLHOMY HWCTOJIH30BAHUIO
TIPUPOJTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAPTOB JKH3HU;

3aMHTEPECOBAaHHOCTh B ITOJYYEHUHM OHOJIOTMYECKMX 3HAHMH B IEJSAX HOBBINICHHS OOIIEH KyJBTYpBl, €CTECTBEHHO-HAY4YHOU
TPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIIMOHAIBHON IPaMOTHOCTH 00yJaronuxcs, GopMupyeMoi pu n3ydeHuu OHOIOTHY;

MIOHMMaHHE CYITHOCTH METOJIOB IIO3HAHUS, MCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIB30BATh MOJTy4YaeMble
3HAHMS JJISI aHANIU3a U O0BSICHEHUS SIBICHNI OKPY’KaIOIEro MUpa M MPOUCXOIIIINX B HEM U3MEHEHHH, yMEHHE JeIaTh 000CHOBaHHbIC
3aKJIIOYCHMA HAa OCHOBE HAYYHBIX (I)aKTOB 1 UMCIOINXCA JAHHBIX C IEJIBIO MOJYYCHUA JOCTOBEPHBIX BHIBOIOB,

CIOCOOHOCTh CAMOCTOSITENIFHO HCIIONIB30BaTh OWOJIOTHMYECKHE 3HAHWS IS PEIICHHs NpoOJieM B PEaTbHBIX IKHU3HEHHBIX
CUTYyaLUsIX;

OCO3HAHME IEHHOCTH HAyYHOH IeATeNbHOCTH, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO M HCCIIEAOBATEIBCKYIO NESITEIHHOCTD
WHAWBUIYAJIbHO U B TPYIIIIEC;

TOTOBHOCTB U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO U CaMO0OPa30BaHMIO, K aKTHBHOMY IOJTYYEHHIO HOBBIX 3HAHUH 110
OMOJIOTH B COOTBETCTBHH C KM3HEHHBIMH NTOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIbTATHI

MeranpeaqMeTHbIe pe3yIbTaThl OCBOCHHMSA YYEOHOro mpeaMeTa «bBHOmorms» BKIIOYAIOT: 3HAYMMbBIC AT (OPMHUPOBAHUS
MHPOBO33pEHHS 00YUAIOIMXCS MEKANCIUIUIMHAPHBIE (MEKIPEIMETHBIE) 00IIeHaY YHbIC TOHTHUS, OTPaXKaloIIUe [EJOCTHOCTh HAYYHOH
KapTUHBI MHpa M ClelM(UKY METOAOB MO3HAHUS, MCHOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHsl, SBICHHUE, MPOIECC,
cUcTeMa, Hay4HBIN (paKT, IPUHINIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIEA0BaHNE, HAOIIOACHHIE, N3MEPEHHNE, IKCIICPUMEHT
W Jpyrux), yHHUBEpCaIbHble Yy4yeOHble JEWCTBHs (IIO3HABaTENbHbIE, KOMMYHUKATUBHBIC, PpETYJSATHBHBIE), OOECIeUnBaIOIIHe
(dopMupoBanue (YHKIMOHAIBHOW TPaMOTHOCTH W COLMAIbHOM KOMIETEHIMH OOy4alolmMXcs, CHOCOOHOCTh OOY4YaroIuXcs
HCTIONH30BaTh OCBOSHHBIE MEXIUCIUITIIMHAPHBIE, MUPOBO33PEHUECCKUE 3HAHNS U YHUBEPCAIbHBIC YUeOHBIC NEHCTBHS B TO3HABATEILHON
U COLMATIbHON MPAKTHUKE.

MeranpeaMeTHbIE pe3yJIbTaThl OCBOSHHUS TPOTPAMMBI CPETHET0 00111ero 00pa3oBaHusl JOIDKHBI OTPaXKaTh:

OgiiaiecHNe YHUBEPCAJIBLHBIMH Y4eOHBIMH I03HABATEJILHBIMH AeiiCTBUSIMH:

1) 6azoBble JOruYecKue AeCTBUS:

CaMOCTOSATENBHO (POPMYIINPOBATh U aKTYaJIM3UPOBATh POOJIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;

UCIIONIb30BaTh IIPU OCBOEHHMM 3HAHWI INMPUEMBI JIOTMYECKOTO MBIIUICHHs (aHalu3a, CHHTE3a, CPaBHEHHS, KIacCHU(HKaIHH,
00001IeHNS), PACKPBIBATh CMBICI OMOJIOTHUECKUX MOHATHH (BBIIENATh UX XapaKTEPHBIC NMPHU3HAKH, YCTAHABINBATH CBSI3U C APYTUMH
TTOHATHSIMH),;

OMpENeNATh LEeNU JESITeNbHOCTH, 3a/1aBas MapaMeTphl U KPUTEPUU UX JOCTIDKEHUs, COOTHOCUTH PEe3yIbTaThl NESATEIHOCTH C
MOCTABJICHHBIMH LIETIAMUY;

UCTIONIB30BATh OMOIOTHIECKUE MTOHATHS U OOBSCHEHUS ()aKTOB M SIBICHHUHN JKUBOH IIPUPOJIBI;

CTPOMTB JIOTHYECKUE pacCyXeHUs (MHIYKTUBHBIC, EAyKTUBHBIC, II0 aHAJOTUHU), BBISABIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpuBaeMBbIX SBJICHUSIX, YOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHHS;

MPUMEHATh CXEMHO-MOJICTIBHBIE CPEICTBA JUIS MPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOIICHHH B H3y4aeMBIX
OMOJIOTMYECKUX 0OBEKTaX, a TAKKE MPOTUBOPEUYHIA PA3HOTO POAA, BEISIBICHHBIX B Pa3IMYHBIX HH()OPMALMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IJIaH pEeLeHHUs MPOOIEeMBbl C YYETOM aHAIN3a MMEIOIIMXCS MaTepUaIbHBIX 1 HEMaTepHUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B ICATEIHLHOCTh, OLCHUBATh COOTBETCTBHE PE3yJbTAaTOB IEJSIM, OLEHWBATh PHCKH IIOCIEICTBHUH
JIeSITEIbHOCTH;

KOODPJMHHUPOBATH U BBIMOJHITH PAaOOTy B YCIOBHSX PEATLHOT0, BUPTYAIbHOTO U KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

Pa3BHBATh KPEATHBHOE MBIIUICHHE TIPH PEIICHUN KU3HEHHBIX IPOOIIEM.

2) 6a30BbI€e HCCIIEA0BATEILCKHE AECTBHUS:

BJIaJIeTh HABBIKAMHU Y4e€OHO-NCCIIE0OBATEIbCKOM U TIPOEKTHO eI TENbHOCTH, HABBIKAMH pa3pelleHHs] Ipo0JieM, CIOCOOHOCTHIO
1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB PEIIeHUs IPaKTUYECKHUX 3314, IPUMEHEHUIO PAa3JIMUHBIX METOJIOB [TO3HAHUS,;

UCTIONB30BaTh PA3IMYHbIC BUABI JEATEIBHOCTH I10 IMOJIYYEHHWIO HOBOTO 3HAHWS, €r0 WHTEPIIPETALNH, MPEoOpa3oBaHUIO H
MIPUMEHEHHUIO B yIEOHBIX CUTYAIIHSIX, B TOM YHCJIE IIPU CO3aHUH yIeOHBIX U COIHAIBHBIX TPOEKTOB;

(bopMHPOBaTh HAYYHBIN TUI MBIIIJICHUS], BIaIETh HAYYHOW TEPMUHOJIOTHEH, KJIFOUEBBIMU TIOHATUSMU M METOJAMU;

CTaBUTH U (popMyIHpOBaTh COOCTBEHHBIE 331a4X B 00pa30BaTEIbHOMN JEITEIILHOCTH M )KU3HEHHBIX CUTYaIHsIX;

BBISBIISITH IIPHYMHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaIM3UpPOBATh 3a/a4dy, BBIIBUTATh THIIOTE3Y €€ PeIIeHHs, HAXOIUTh apT'yMEHTEHI
JUTA TOKa3aTeNIbCTBA CBOMX YTBEPXKACHHUH, 3aaBaTh IMapaMeTphl U KPUTEPUHU PEIICHUS;

aHAJM3UPOBATh MOJTYYECHHBIE B X0JI€ PEIICHUS 3a/1a4M Pe3yIbTaThl, KPUTHYECKH OI[EHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH
N3MEHEHHE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh NPHOOPETEHHBI OTIBIT;

OCYIIECTBJISATH II€JICHANIPABICHHBIA IONCK MIEPeHOCca CPEJICTB U CIIOCOO0B ACUCTBHS B IPOGECCHOHAIBHYIO CPENy;

YMETh [IEpEHOCHTH 3HAaHHS B TI03HABATEILHYIO U MIPAKTUYECKYIO 00IACTH KU3HEIEATEIbHOCTH;

YMEeTbh HHTEIPHPOBATh 3HAHUS U3 PA3HBIX NPEJMETHBIX oOJIacTeil;

BBIIBUTaTh HOBBIE HJEH, INpeJUlaraTb OpPUTHHAIBHBIC TOAXOIBI M PELICHHS, CTaBUTh NMPOOJIEeMBI M 3aJadi, JOITyCKarollue
abTepHATHBHBIC PEIICHHS.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCS B PA3IWYHBIX HCTOYHMKAX HHpopMamuu (TeKCTe y4eOHOro MOocoOus, HAayYHO-TIONMYJSIPHOH IMTepaType,
OMOJIOTHYECKUX CIIOBAPSAX M CIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B IHTEepHETE), aHaTM3UPOBATh HH(OPMAIHIO PA3TUIHBIX
BUJIOB U ()OPM TIPEJCTABIICHHS, KPUTHYECKH OLIEHHBATH €€ IOCTOBEPHOCTH M HEMPOTHBOPEUMBOCTB;

(hopMyIHpOBaTh 3aMPOCH M MPUMEHITH PA3TUIHBIE METOIBI TIPU TIOUCKE U 0TOOpE OMOIOTHUECKON HHPOPMAITIH, HEOOXO0IUMOM
JUTA BBITTOJTHEHHS y4eOHBIX 3a/1a4;

IpUOOpETaTh OMBIT UCIIOIH30BAHNS HHPOPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIBTYPY aKTHBHOTO
HCTIONB30BaHUS Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIFHO BBIOMPATh ONTUMANBHYIO (OPMY MPEICTaBICHIS OMOIOTHIECKOH HHPOPMAIINH (CXeMBl, TpadKH, AHATPaMMEI,
TaOJIHIBI, PUCYHKHU U APYTOE);

UCIIONIb30BaTh HAYUYHBIN S3BIK B KauecTBE CpeICTBa NpU pabdoTe ¢ OHosormyeckoi MH(pOpMaluen: MPUMEHITh XHMHUYECKHE,
¢u3ngeckne W MaTeMaTHYECKHE 3HAKH M CUMBOJBI, (OPMYINbI, abOpeBHaTypy, HOMEHKIATYPY, HCIIONB30BaTh W NPEOOpPa30OBHIBATH
3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BJIAJIETh HABBIKAMH PACIIO3HABAHMS U 3aLIUTHl HHPOPMAIMH, MHPOPMAIIMOHHON 0€301MaCHOCTH JINYHOCTH.



OBnagenne yHMBepPCAJIbHBIMH KOMMYHHUKATHBHBIMH JeHCTBUSIMH:

1) o6uenue:

OCYILIECTBIISITh KOMMYHHKAIlUM BO BceX cdepax >KM3HM, aKTUBHO YYacTBOBaTh B AUAJIOTE€ WM JUCKYCCHH IO CYILECTBY
oOcyxnaeMol TeMmbl (yMEHHME 3a/aBaTh BOIPOCHI, BBICKA3bIBATH CYXKACHHS OTHOCHTEILHO BBINOJHEHUS IpeajaraeMoil 3a/1auu,
YYUTHIBATH HHTEPECH! M COTJIACOBAHHOCTD MO3UIMH IPYTUX YIaCTHUKOB AUAJIOTA WIIN JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CPEACTBA OOIICHWS, MOHMMAaTh 3HAUYCHHWE COIMANBHBIX 3HAKOB, MPEATIOCHIIOK BO3HHKHOBEHHMS
KOH(JIMKTHBIX CHTYalMi, yMETh CMSr4aTh KOH(QIMKTHI U BECTH [IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIOCOOAMU OOIICHUS ¥ B3aUMOJICHCTBYS, TIOHUMATh HAMEPEHHUSI PYTHX JIIOJIeH, IPOSBIATH YBAKUTEILHOE
OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOI (hopme (HopMyITHPOBATE CBOM BO3PaKEHIS,;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHMS C UCIIOJIb30BAHHEM SI3BIKOBBIX CPEZICTB.

2) coBMeCTHAsI 1eSITeTbHOCTD:

MOHMMATh ¥ UCIIOIb30BaTh MPEUMYIIECTBa KOMAHAHOW W MHANBUILYaTbHONH pabOTHI IIPU PENICHNH OHMOIOTHYECKO MpOOIIeMBl,
000CHOBBIBaTh HEOOXOANMOCTH IPUMEHEHHUS TPYIIIOBEIX (OPM B3aUMOJICHCTBHUS TIPH pEIIeHIH yI9eOHOM 3a1auu;

BBIOMPATh TEMATHKY H METO/IbI COBMECTHBIX IEHCTBHH C Y4ETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH KaXKJOT0 WieHa KOJIJICKTHBA,

MIPUHAMATH IIEJTH COBMECTHOH IEeATENIbHOCTH, OPTaHU30BBIBATh U KOOPAMHHUPOBATH JICHCTBUA MO €€ HOCTHKCHHIO: COCTABIISATh
IUTaH IEHCTBHMA, paCTIPEACIATh POJIK C YIETOM MHEHUH Y9aCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH padOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIA/Ia M KAKIOTO y4acTHHKA KOMaH/bl B OOIIMI pe3yNbTaT 10 pa3paOb0TaHHBIM KPHUTEPHUSIM;

Ipe/sIarath HOBBIE MPOEKTHI, OLIEHUBAThH MIEH C O3UIMH HOBU3HBI, OPUTMHAIILHOCTH, IPAKTHIECKOW 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHUECKOE MTOBEACHNUE B PA3INYHBIX CUTYAIUSIX, IPOSBISTH TBOPYECTBO M BOOOpakeHHE, OBITH
HMHUIIUATUBHBIM.

OBgjaienne yHMBEPCAIbHBIMH PETryJIATHBHBIMH AeHCTBUSIMU:

1) camoopranuszanusi:

UCTIONIB30BATh OMOMOTHYIECKNE 3HAHUS IS BBISBICHUS NPOOJIEM U UX PELICHHS B )KU3HCHHBIX M yUCOHBIX CUTYAIHAX;

BI)I6I/IpaTI> Ha OCHOBC 6I/IOHOFI/I‘ICCKI/IX 3HAHUM LCJICBBIC U CMBICJIOBBIC YCTAHOBKHU B CBOUX Z[eﬁCTBH)IX M IOCTYIKAaX MO OTHOMICHUIO
K )KMBOH TPHPOZE, CBOEMY 30POBBIO U 3/I0POBBIO OKPY KAIOIIHX;

CaMOCTOSTEIILHO OCYIIECTBIISATH II03HABATEIBHYIO JICSTEIbHOCTD, BBISBILITE IIPOOIEMBI, CTAaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE
3aJa4u B 06pa30BaTeﬂbHOﬁ ACATCIIBHOCTH U ) KU3HCHHBIX CUTYAIIUAX;

CaMOCTOSTENILHO COCTABJIATH IUIAH PELICHHs IPOOJEeMbl C YYETOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MIPEANOYTEHUH;

AaBaTb OLICHKY HOBBIM CUTYAIlUAIM;

pacuMpsaTh paMK{ Y4eOHOTO TpeIMeTa Ha OCHOBE JIMUHBIX NIPEANOYTECHHH];

JIeTIaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILIEHUBATH MIPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TIPOSIBICHHUIO IIHUPOKOH IPYIUIMU B Pa3HBIX 00JaCTSIX 3HAHUH, MOCTOSHHO TOBBIILIATH CBOM
00pa30BaTeNbHBIN U KyIbTypHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JAaBaTb OLICHKY HOBBIM CUTYAIUSAM, BHOCUTH KOPPECKTUBEI B ACATCIIBHOCTD, OIICHUBATHh COOTBETCTBUC PE3YJILTATOB LICIIAM,

BJIaACTh HAaBBIKAMH MO3HaBaTEIbHOM pe(i)HeKCI/II/I KaK OCO3HaHHsA COBEpHIAEMBIX ﬂeﬁCTBHﬁ 1 MBICJIMTCIIBHBIX MPOLECCOB, UX
PEe3yNIbTaTOB M OCHOBAHHM, HCIIOJIB30BAThH MPUEMBI pepiieKCHH ISl OIIEHKH CUTYalluH, BHIOOpa BEPHOTO PELICHMUS;

YMETh OIIEHHBATh PUCKU M CBOEBPEMEHHO NMPHHUMATH PELICHHS 10 UX CHIDKCHUIO;

NPUHUMATh MOTUBBI M apTYMEHTBI IPYTUX IIPU aHAJIN3E PE3YILTATOB AEATEIHHOCTH;

3) npuHsTHE CeOS M APYTHUX:

MIPUHUMATH ce0sl, TOHUMasi CBOM HEAOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBEI M apT'YMEHTEI IPYTUX IIPU aHAJIM3€ PE3YJIbTATOB AEATEILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO APYTHX HA OUIHOKH;

Ppa3BHBATh CHOCOOHOCTH MOHUMATh MUP C O3UIMHN JIPYTOTr0 YeJIOBEKa.

HNPEJMETHBIE PE3YJIBTATBI

[IpenmetHsle pe3ynpTaThl ocBoeHHs mporpamMmbl COO mo Omosormm Ha 06a30BOM ypPOBHE BKIIFOYAIOT CIEIU(PHYECKUE IS
yueOHoro npeaMera «bronorusy HaydHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBHUI 110 OCBOSHHIO, MHTEPIIPETANU U NTPeo0pa3oBaHHIO
3HAaHUH, BUIB! JESITEIHHOCTH IO TOJYYEHHIO HOBOTO 3HAHMS W NMPHMEHEHHIO 3HAHWN B Pa3lWYHBIX YUEOHBIX CHUTyallUsX, a TaKXXe B
peaTbHBIX JKH3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX ¢ OMoorneil. B mporpamMmMe mpeaMeTHbIe pe3yIbTaThl IPEACTABICHEI IO FoJjaM 00ydeHus..

[IpeameTHBIE pe3ybTaThl OCBOCHUS yueOHOTO npeamMeta «brosnorus» ¢ 10 kracce TOMKHBI OTPAXKATb:

c(hOpMUPOBaHHOCTh 3HAHUH O MECTE W POJM OMOJIOTMM B CHCTEME Hay4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (DOPMHPOBaHUHU
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHSA, O BKJAJIe POCCHHCKHX M 3apyOeKHBIX yUEHBIX-
610JI0TOB B pa3BUTHE OMOJIOTUH, QYHKIIMOHAIFHON IPaMOTHOCTH YeJIOBeKa JJIsl PEIICHNs )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEpXKaHUE OMOJOTMYECKHX TEPMHHOB M TOHSTHI: XHM3Hb, KJIETKa, OpPraHu3M, Merabonu3m (oOMeH
BEIIECTB M NPEBpAIICHHUE SHEPTUH), TOMEOCTa3 (CaMOpPEryIsnus), YPOBHEBAs OPraHU3aIMs JKUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penpoxyKmms), HaCIEACTBEHHOCTh, N3MEHUYNBOCTB, POCT U Pa3BUTHE;



yMEHHE H3/araTb OHOJIOTMYECKHE TEOpUM (KJIETOYHAs, XpPOMOCOMHas, MYTalMOHHAs, IEHTpalbHas I0TMa MOJICKYJISIPHOH
6uonorum), 3akousl (I'. Mengens, T. Moprana, H. W. BaBuioBa) u yuenus (o0 IieHTpax MHOT00Opa3Hs W TP OMCXOKIACHUS KYJIbTYPHBIX
pacrenuit H. V. BaBuiioBa), onpenessiTe rpaHULBI X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIaZIeTh METOJaM1 HAYYHOT'O ITO3HAHUs B OMOJIOTHH: HAOJIIOICHHUE Y OIIMCAHNE )KUBBIX CUCTEM, IPOLIECCOB U SIBIICHUH,
OpraHM3aIys ¥ IPOBEICHNE OHOJIIOTHIECKOTO IKCIIEPUMEHTA, BBIIBHKCHUE THIIOTE3bI, BBIABICHHE 3aBUCUMOCTH MEX/y UCCIEAYEMbIMU
BEJIMYNHAMH, OOBSICHEHUE MOTYYCHHBIX PE3YJIbTATOB, HCIIOIb30BAHHBIX HAYYHBIX IIOHATHH, TEOPHUI M 3aKOHOB, YMEHHUE JETaTh BEIBOIBI
Ha OCHOBaHHUM MOJIYYEHHBIX Pe3yJIbTaTOB,;

YMEHHUE BBIAENATh CYILECTBEHHbIE NMPU3HAKU BUPYCOB, KIETOK NMPOKAPHOT U SYKAPUOT, OJAHOKIETOYHBIX M MHOTOKJIETOUHBIX
OpPTraHW3MOB, OCOOCHHOCTH TIIPOIIECCOB: OOMEHa BEUIECTB M INPEBPALICHUS JHEPTUH B KIETKE, (POTOCHHTE3a, IIIACTHIECKOTO H
SHEPreTUYECcKoro oOMeHa, XeMOCHHTEe3a, MUTO3a, Mel03a, OIUIOIOTBOPEHUS, Pa3MHOKEHHS, UHIUBUAYAJILHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTCHE3);

YMEHHUE IPUMEHSTD HOITyYCHHBIC 3HAHUS U1 OOBSICHEHHST OMOJIOTMYECKUX IPOLIECCOB U ABICHUM, IS MPUHATHS MTPAKTHUCCKUX
PEILICHUH B TOBCEAHEBHOM )KMU3HHU C LIEJIBI0 00eCTICUCHNS OE30I1aCHOCTH CBOETO 30POBbSA U 3/I0POBBSI OKPY’KAIOIIUX JTIOAEH, COOIIONICHHS
HOPM TPaMOTHOTO TNOBEJICHHS B OKPYKalOIIEH MpPUPOIHON Ccpene, MOHMMaHHE HEOOXOJUMOCTH WCIIOJIb30BaHUS JIOCTHIKCHUH
COBPEMEHHON OMOIOTHH ¥ OMOTEXHOJIOTHH YIS PAallMOHAIEHOTO IPHUPOIONIOIb30BaHHS;

YMEHHE peIaTh 3JIEMEHTapHbIE T€HETHUECKHE 3a/add Ha MOHO- M IWTMOpPHIHOE CKPEIIMBaHKE, CIEIUICHHOE HAClEIOBAaHUE,
COCTaBIIATh CXEMBbl MOHOTHOPUHOTO CKPEIIMBAaHUS I IpecKa3aHus Hacle0BaHUs MIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJHATH JJaDOpaTOpHBIE U MpaKkTHYecKue paboThl, COOMONATh MMpaBuwia Npu padoTe ¢ y4eOHBIM M Ja0OPaTOPHBIM
000pyIOBaHUEM;

yMEHHE KPUTHYECKH OLCHUBATh M HHTEPIPETHPOBaTh WH(pOpMaWio OHONOTHYECKOIO COJEpIKaHHs, BKIIOYAIOIIYIO
TNICeBJJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOYHHKOB (CpPEJCTBa MacCOBOW MH(POPMAIMHU, HAYYHO-TIOMYJIIPHBIE MaTepUallbl), STHUECKHE
ACTIEKTHl COBPEMEHHBIX HCCIICAOBAHUH B OMOIOTHH, MEJULIMHE, OMOTEXHOJIOTHH;

YMEHHE cO3/1aBaTh COOCTBEHHBIE MMCHbMEHHbIE M YCTHBIE COOOIIEHH, 00001ast ONOIOTHIECKyI0 HHPOPMAIMIO U3 HECKOIBKIX
HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh IIOHATHHHBIN armapar OUOIOTHH.

[TpeameTHBIE pe3yIbTaThl OCBOCHUS yueOHOTo npeameta «bruonorus» ¢ 11 knacce ROMMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE W POJIM OHMOJOTHMH B CHCTEME HAyYHOTO 3HAHMS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUH
COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHUHbI MHpPa W HAayYHOTO MHPOBO33PEHUs, O BKIJIAJIE POCCUMCKHX M 3apYOE)KHBIX YUEHBIX-
O10JI0TOB B pa3BUTHE OUOJIOTUH, PYHKIIMOHAILHON IPaMOTHOCTH YeJIOBeKa JJIsl pELICHUs KU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBAaTh COAEPKAHHE OMOJOTMIECKMX TEPMUHOB M TOHATHH: BHUI, MOIYJSINS, TCHO(DOH, SBOIIONNS, JBIDKYIINE
cuitbl ((haKTOpBI) IBOIIOLMH, TIPUCIIOCOOICHHOCTh OPraHU3MOB, BU000pa30BaHue, SKOJIOrHYECKUe (haKTOPhI, IKOCHCTEMA, IPOIYLICHTHI,
KOHCYMEHTBI, pelyLIeHTBI, LIENH MUTaHUs1, SKOJIOrn4ecKas mupamuza, OuoreoeHos, onocdepa;

YMEHHE H3JIaraTb OMOJIOTHYECKHE TeOpHH (IBOMIONMOHHAs Teopusa Y. JlapBuHa, CHHTETHYECKas TEOPHS 3BOJIIOINN), 3aKOHBI U
3aKOHOMEpHOCTH (3aponsimieBoro cxonctBa K. M. Bapa, depenoBanus riaBHBIX HampaBieHui u myteil sBomonnu A. H. Cesepriosa,
yaenus o 6uocdepe B. U. BepHajackoro), onpeaensiTe TpaHUIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIaJeTh METOJaMH HAy4YHOTO ITO3HAHUA B OMOJIOTMH: HAOIIOACHNE U ONMCAHME KUBBIX CHCTEM, IIPOIIECCOB U SIBICHUH,
OpraHM3aIys U MPOBEICHNE OMOJIOTHYECKOTO IKCTIEPUMEHTA, BBIABU)KEHHE TUITOTE3bI, BBISIBIICHHE 3aBUCUMOCTH MEXIY HCCIIEyEeMBbIMH
BEJIMYMHAMH, OOBSICHEHNE MTOJIyUYEHHBIX PE3Y/IbTAaTOB, HCIIOIBb30BAaHHBIX HAYYHBIX OHATHH, TEOPUI U 3aKOHOB, YMEHHE J1€aTh BHIBOJIBI
Ha OCHOBAHHHM MOJYYCHHBIX PE3yJIbTaTOB,;

YMEHHE BBIIEISATH CYIIECTBEHHbIE IPU3HAKK CTPOEHHS OHMOJIOTMYECKHX OOBEKTOB: BHJIOB, MOMYIIALHUHA, HPOIYICHTOB,
KOHCYMEHTOB, PEAYIEHTOB, OMOTCOIICHO30B M HKOCHUCTEM, 0COOCHHOCTH MPOLECCOB: HACIEICTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
orbopa, BHI000pa30BaHusl, IPUCIIOCOOIEHHOCTH OPraHU3MOB, JICUCTBHS IKOJIOTHUECKUX (DAaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEILECTB
U TIOTOKa DSHEPTUH B JKOCHCTEMax, AHTPONOTCHHBIX W3MEHEHHH B DKOCHCTEMAax CBOGH MECTHOCTH, KPYroBOPOTa BEIECTB M
OMOTeOXMMHYECKHX IUKIIOB B OHocdepe;

yYMEHHUE NIPUMEHATH ITOTy4YeHHBIC 3HAHUS I 00bICHEHHU OHONIOTHYECKUX MPOIECCOB M ABICHUM, ISl IPUHATHS PAKTHUECKUX
PpelLlICHUiT B TOBCEIHEBHOM )KU3HH C LIENbI0 00ecieueHnst 0€30I1aCHOCTH CBOETO 37I0POBbS U 3/J0POBbsI OKPYKAIOIIHUX JIIOJICH, COOMFOICHUS
HOPM TpPaMOTHOTO TIOBEICHMS B OKPYXKAaIOIMIEH MpPUPOIHON Ccpexe, MOHMMAaHHE HEOOXOJVMOCTH WCIIOIb30BaHMS JIOCTHKECHUH
COBPEMEHHOM OMOJIOTHH [T PalliOHAIBHOTO MIPUPOIONOIH30BAHNS;

YMEHHE pelIaTh dJIeMeHTapHbIe OMOJIOTHIECKHE 3a/1a9H, COCTABIIATh CXEMBI IIEPEHOCA BEIIECTB M SHEPTHH B SKOCHUCTEMax (IeTn
MATaHUS );

yYMEHHE BBINIOJHATH JJaDOpaTopHbIe W MpakTHYecKue paboThl, COOMIONATh MpaBmiia NpH padore ¢ y4eOHBIM U J1aDOpaTOPHBIM
000pyIoBaHHEM;

yMEHHE KPUTHYECKH OICHHWBaTh M WHTEPIPETHPOBaTh WH(POPMAIMIO OHOJIOTHYECKOI0 COAEPIKAHUS, BKIFOYAIONIYIO
NICEBJIOHAYYHbIE 3HAHWS M3 pa3JIMUHBIX HMCTOYHUKOB (CpelcTBa MaccoBOM HH(OpMAIWHM, HAyYHO-TIOMYJISAPHBIE MaTepuabl),
paccMaTpuBaTh MI0OATBHBIE YKOJIOTHYECKUE TPOOIEMBI COBPEMEHHOCTH, ()OPMHIPOBATH 10 OTHOIIEHUIO K HUIM COOCTBEHHYIO TTO3HITHIO;

YMEHHE CO37aBaTh COOCTBCHHbBIC MICEMEHHBIE U YCTHBIE COOOMIEH!s, 00001mas GHOIOTHIECKYI0 HH()OPMAIHIO N3 HECKOJIBKUX
HCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh IIOHATHHHBIHN armapar OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

KoaunuecTBO 4acoB

DJlIeKTpoHHbIe (LM (ppoBbIE)

Ne i/ HaumeHoBaHue pa3ieioB U TeM NMPOTrPaMMbl KontposbHbie IIpakTnyeckue
Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
bubmuorexa [JOK
1 b 2 )
HOJIOTHA Kak Hayka 05 https://m.edso0.ru/7f41c292
5 KHBLLE CHCTe oDrAMIAa 1 bu6mmoreka [IOK
WBBIE CUCTEMBI U KX OPTaHU3AIAS
p H https://m.edsoo0.ru/7f41c292
3 XHUMHUYECKUI COCTAaB U CTPOEHUE KIIETKHA 8 1 bubmmorexa [IOK
p https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 K
HBHCACATCILHOCTE IICTRH 6 https://m.edsoo0.ru/7f41c292
5 Pa3MHOXEHUE U MHIUBUIYAIILHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencrBeHHOCTS U U3MEHYHUBOCTH OPraHU3MOB 8 15 bubmmorexa [IOK
a p ' https://m.edso0.ru/7f41c292
bu6mmorexa [IOK
7 .
Cernekiust oprann3MoB. OCHOBBI OHOTEXHOJIOTHH 3 https://m.edso0.ru/7f41¢c292
bu6mmoreka [JOK
8 9 1
IBOMHOIHOHHAS Ouonorus https://m.edsoo.ru/7f41cc74
9 Bo3HHKHOBEHME U pPa3BUTHUE KU3HU HA 3eMIT 9 0.5 bubmorexa [JOK
03 OBCHHC 1 pas © I3 emae ' https://m.edsoo.ru/7f4lcc74
bu6mmorexa [IOK
1 1
0 OpraHH3MEL f OKpYHRaIOIas cpea > https://m.edsoo.ru/7f41cc74
11 Co00111eCTBA ¥ DKOJIOTHYECKUE CUCTEMBI 9 bubmorexa [IOK
i https://m.edsoo.ru/7f41cc74
12 PesepBHOE BpeMs 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka Koumyecrso 1acos Jata DJIeKTPOHHbIE NU(PPOBLIE
Beero Konrpoabnsie  Ilpakruyeckue H3y4eHust o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
bu6mmoreka [IOK
1 Buosorus B cucreme Hayk 1 04.00. https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Merto/1bl TO3HAHUS KUBOU TPUPO/IBI.
[Ipaktuueckas pabora Ne 1 «Vcnons3oBanue bubnnoreka [JOK
2 1 0.5 06.09.
Pa3IUYHBIX METOIOB MIPU M3YUCHHH https://m.edso0.ru/863e6122
OMOJIOTrMYEeCKHX 0O0BEKTOBY
buonoruueckue cucTemsl, IPOIECCH U UX bubnnoreka [JOK
3 1 11.00.
U3yUYCHUE https://m.edso0.ru/863e6564
4 Xumuueckuii cocraB KiaeTku. Boga u 1 13.09 bu6mmoreka [IOK
MUHEPAJIbHBIE COJIH A https://m.edso0.ru/863e674e
bu6nmoreka [JOK
5 benxu. CoctaB u cTpoeHue 0enkoB 1 18.09. httos://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYECKHE KaTaTu3aTOPHI.
JlaboparopHas pabota Ne 1 «M3yuenue bubnmnoreka [JOK
6 - 1 0.5 20.09.
KaTaJIMTUYECKOW aKTHBHOCTH (hepMEHTOB (Ha https://m.edso0.ru/863e6b72
pUMepe aMHIIa3bl UM KaTanas3bl)»
bu6mmorexa [IOK
7 v I 1 25.09.
HICBOMBL. SHTHAR https://m.eds00.ru/863e6870
bu6mmorexa [IOK
8 H .ATD 1 27.09.
YICICHHOBHIC [HEAOTE https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeToIbl U3Y4EHUS KIIETKHU. 1 02.10 bubnuoreka [IOK
Kierounast Teopust o https://m.edso0.ru/863e6e88
10 KieTka xak mesocTHas )XuBas CHCTEMa 1 04.10.
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CTpoeHune 3yKapuoTUYECKON KIIETKHU.
Jlaboparopnast pabota Ne 2 «M3yueHue cTpoeHUs

bu6mmoreka [IOK

11 KJICTOK PACTCHHMIA, )KHBOTHBIX, TPUOOB U 0.5 09.10. https://m.edso0.ru/863e6ff0
OakTepuii Mo MUKPOCKOIIOM Ha TOTOBBIX https://m.edso0.ru/863e716¢
MUKpOTIpenaparax U ux OMUCaHHUE)
bu6mmoreka [IOK
12 OOMEH BELIECTB UIH META00IN3M 11.10. https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 ) . X 16.10.
3 OTOCHITES. ACMOCHITES 6.10 https://m.edsoo.ru/863e7c98
bubmuoreka [JOK
14 i 18.10.
ueprerieckiit oomen 8.10 https://m.edsoo.ru/863e7aae
JKu3HeHHBII UK KJIETKU. [leneHne KIeTKY.
15 Murto3. Jlaboparopnas pabota Ne 3 05 93.10 bubnunoreka [JOK
«HabmroneHre MUTO3a B KJIETKaX KOHYMKA ' " https://m.edsoo.ru/863e7dc4
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOITperapaTax»
bubmuorexa [JOK
16 buocunres Oenka. Peakiiuss MaTpuyHOTO CHHTE3a 25.10. https://m.edsoo.ru/863e796e
bu6mmorexa [IOK
17 T — A1
pascInus — OHocnATes Genka 06 https://m.edsoo.ru/863e796e
bu6 OK
18 Hexnerounsle GopMbl )KU3HU — BUPYCHI 08.11. https: //Hm J;z:;?(rz/% 6367540
bu6nmoreka [IOK
19 ®opMBbI pa3MHOKEHUS OPraHU3MOB 13.11. https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmorexa [IOK
2 Meii 15.11.
0 cHos > https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonotBopenue. Jlaboparopuas padorta Ne 4 bubnnoreka [JOK
21 0.5 20.11.
«M3yueHne CTpOCHUS MOJIOBBIX KJIETOK Ha https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpEapaTaxy»
b K
22 WHauBuayansHOE pa3BUTHE OPraHU3MOB 22.11. Hbmorexa IO

https://m.edso0.ru/863e8436
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I'enetmka — HayKa O HaCJICACTBCHHOCTHU U

bu6mmoreka [IOK

23 U3MEHYUBOCTU 2111, https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. 99.11. bubnmoreka [JOK
MoHOrHOpUIHOE CKpeIMBaHKE https://m.eds00.ru/863e8878
JurnOpunHoe cCKpeuBanue. 3aKoH bubmumoreka [IOK
25 04.12.
HE3aBHCUMOT'0 HACIICIOBAHUS PH3HAKOB https://m.edsoo.ru/863e89a4
CleruieHHOe HacjIeI0BaHKE MPU3HAKOB.
JlaGoparopHas pabora Ne 5 «3ydueHue
26 pe3ynLTaTI:)B MI())HOFI/II)6pI/I,Z[HOFO u I[I/IryI/III6pI/IL[H0r0 0.5 06.12. bubmmorexa LIOK
https://m.edso0.ru/863e8c60
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX
MUKpOIIpEnapaTax»
97 I'enetuka noma. HacnemoBanrue nmpu3HaKkoB, 11.12. bu6mmoreka [IOK
CILIEIJICHHBIX C TTOJIOM https://m.eds00.ru/863e8c60
WM3smenunBocth. HenacimeacTBeHHAsS
M3MEHYHNBOCTL. JlaboparopHas padoTa Ne 6.
28 Nzyuenue MO,Z[I/I(l)I/IK&LIEIOHIfOfI I/I:I:MquI/IBOCTI/I 0.5 13.12. bubmotexa LIOK
’ https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psa U
BAPUALIMOHHON KPUBON»
Hacnencreennas nsmenunBocTth. JlabopaTopHas
29 pa60TaﬂN9 7. «AHanu3 MyTanui y I[pOS(I))(l)I/IJ'IiI Ha 0.5 18.12. Bubmiorexa LIOK
https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
bu6mmorexa [IOK
30 Peneriica wenosexa 20.12. https://m.edso00.ru/863e8d78
PesepBHblit ypok. OGo011eHNE 110 TEME
31 «HacnencTBeHHOCTH U H3MEHUYNBOCTH 25.12.
OpPTaHH3MOBY
bubmuorexa [JOK
32 Cenekius Kak HayKa v MPOLECC 27.12. httos://m.eds00.ru/863e9214
33 MeToibl M JOCTUKEHHUS CENEKIIMU PACTEHUN U 10.01. bu6mmorexa [IOK
JKUBOTHBIX https://m.eds00.ru/863e9214
34 BuoTtexHonorus kak oTpacib MPOU3BOJICTBA 1501 bubmuorexa [JOK

https://m.edso0.ru/863e9336
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bu6mmoreka [IOK

35 C) & 17.01.
BOMOLITL H MCTOZBT € HEYHCHI https://m.edsoo0.ru/863ea20e
bub6 OK
36 HcTopus pa3BUTHS MPEACTaBICHUN 00 3BOITIOIUN 22.01. https: //Hm _J:;(s);gﬁ'ig 6369570
bubmuorexa [JOK
7 M 24.01.
3 HHEPOIBOIMONIA 0 https://m.edso0.ru/863e9cle
[Momynsiiust Kak 3JeMEHTapHas CIUHKIIA BUA U
sBomtonuu. Jlabopatopnas padora Ne 1 bubmuorexa [JOK
38 0.5 29.01.
«CpaBHEHHE BUI0B 110 MOP(OIOTHUECKOMY https://m.edso0.ru/863e99c6
KPUTEPHIO»
39 JBuokyiiue cuibl (3eMeHTapHbIe (PaKTOphI) 3101 bubnnoreka [JOK
3BOJIOLHH o https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
40 E i 0TO 05.02.
CTECTBEHIIbI{E OTOOP 1 €r0 GOpMLI https://m.edso0.ru/863e9ed0
Pe3ynbTaThl 3BONIIONNN: TIPUCTIOCOOIEHHOCTh
41 OpraHU3MOB U BUA000pa3oBanue. JlaboparopHas 05 07.02 bubnuorexa [JOK
pabora Ne 2 «Onmcanue MpUcIocoOIeHHOCTH ' A https://m.edsoo.ru/863e9fde
opraHu3Ma # e€ OTHOCUTEIBHOTO XapaKTepa»
bu6mmoreka [JOK
42 Hanpasnenus u myTd MaKpO3BOJIIOLMH 12.02. httos://m.edso0.ru/863e9cle
43 HeobOpaTumocTs 3BOTIONNN 14.02.
44 Wcropus xu3Hu Ha 3emiie U METO/bl €€ U3yUeHus 19.02.
bu6mmoreka [JOK
45 r 21.02.
UIOTE3bI IPOUCXOKACHUS )KU3HU Ha 3emIie https://m.eds0o.ru/863ea5a6
bu6 OK
46 Pa3BuTHe *u3HM Ha 3eMJIe 10 3paM U NepuoiaMm 26.02. https: //Hmipclizzzl.(::ﬂ% 63ea6be
OCHOBHBIE 3TaIlbl HBOJIOLIUH PACTUTELHOTO U
*UBOTHOTrO Mupa. [IpakTrueckas padora Ne 1 bubnnoreka [JOK
47 . 0.5 28.02.
«M3yueHne UCKOMAaeMbIX OCTATKOB PACTCHUIN U https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJIJICKITHSIX)
b K
48 CoBpeMeHHas cucTteMa OpraHn4eckoro Mupa 04.03. ubnmorexa O

https://m.edso0.ru/863ea48e
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bu6mmoreka [IOK

49 DBOJTIONHS YeJIOBEKa (aHTPOTIOTEHE3) 06.03. https://m.eds0o.ru/863eac2c
bub6 OK
50 JIBrokyie cuibl ((hakTOphl) aHTPOIIOTEHE3a 11.08. https: //Hm Jéz(S)ZZK::J/LEE 63ead44
51 OCHOBHBIE CTAJIMH YBOJIIOLUH YEIIOBEKA 13.03.
UYenoBeyeckue pachkl U NPUPOIHBIC aallTALIUU bu6mmoreka [IOK
52 18.03.
YeJIOBeKa https://m.edso0.ru/863eaea2
53 PesepBHeIit ypok. O000IIEHHE TTO TeMe 20.03
«BO3HUKHOBCHHUE U Pa3BUTHE JKU3HU HA 3eMIIe) A
54 DKOJIorus Kak HayKa 01.04.
bu6 OK
55 Cpenpl oOuTaHus U SKOIOrHueckre hakTopbl 03.04. https: /I//ImJ.IeI/:jOSEZIT?u% 63eafec
Abuotnueckue dakropsl. JlaboparopHas pabora
Ne 3. «M 0
« ?p@onoruqecm/le 0COOEHHOCTH BuGmiorexa LIOK
56 pacTeHuii U3 pa3HbIX MECT OOUTAHUSI. 0.5 08.04.
https://m.edso0.ru/863eb10e
JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha
POCT U pa3BUTHE YEPCHKOB KOJICYCa
bu6mmoreka [IOK
57 b 10.04.
HOTHIECKHE GAKTOPEL https://m.edso0.ru/863eb348
DKOJOTHYECKHE XapaKTEPUCTHKHU TOMYIISLUH.
58 ITpakTuyeckas padora Ne 2 «Iloacyér mioTHOCTH 0.5 15.04.
MONYJISIAN Pa3HBIX BUJOB PACTCHUI
bu6mmoreka [JOK
59 — 17.04.
CooO1iecTBa OpraHu3MOB — OHOIEHO3 https://m.edsoo.ru/863eb46a
bu6 OK
60 DKOJIOTUYECKHE CHCTEMBI (IKOCHCTEMBI) 22.04. https: //Hm ZE(;ZI.(:L/% 63eh46a
O .
6L Drorommuceric mpavints, Crofiera 24.04 Biorera LIOK
DAMIIB. o https://m.edso0.ru/863eb5fa
skocucteM. Cykueccust
62 [Ipupoanslie 3x0ocHCTEMBI 29.04.
63 AHTpPOIIOTEHHBIC YKOCHCTEMBI 06.05.
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bu6mmoreka [IOK

64 bruocdepa — rnobanpHas skocucTeMa 3emMitu 1 08.05. https://m.edsoo.ru/863ebb5e

bubmuorexa [JOK
1 13.05.

65 3aKOHOMEPHOCTH CYyILIECTBOBaHM OHOC(hepbl 3.05 https://m.edso0.ru/863ebd16

66 UYenoseuecTBo B Ouochepe 3emin 1 15.05.
bu6mmoreka [IOK

67 CocyiecTBoBaHUE TIPUPOBI U YEIIOBEUSCTBA 1 20.05. https://m.edsoo.ru/863ebale

68 PezepHblil ypok. O60011€HHE TEMBI 1 99 05,

«Coo011ecTBa 1 9KOJIOTUIECKUE CUCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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