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MOSACHUTEJIBHAS 3AITNCKA

IIpu pa3paboTKe MPOrpaMMBl IO OHONOTHE TEOPETHUESCKYIO OCHOBY UL ONPEACICHHS
MOIXONOB K (DOPMHEpPOBAHHIO COZEPKAHHSA yd4eOHOTO mpermera «bHONOTHA» COCTABHIIM:
xoHuenTyansaeie monoxerus ®I'OC COO o B3auMOOOYCIOBICHHOCTH LENEH, CONEPXNKAHMS,
pe3ynpTaToB 00ydUeHHs U TpeOoBaHMM K yPOBHIO IIOATOTOBKH BEITYCKHHKOB, MOJOXCHHS 00
06X [eIX ¥ IPUHIHUIAX, XapaKTepHU3YIOMHX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEIO
obmero obpasosanms B Poccuiickol Denepammn, a TAKKe TONOKEHUS O crenubuke OHONOruy,
¢& 3HAYECHWH B TO3HAHHM KHBOM IPHUPOABI M OOECIIEUeHHH CYINECTBOBAHMS HCIOBEYECKOTO
o6mmecTBa. COTIaCHO HA3BAHHBIM TI0NI0KEHISAM, OIIPE/ENICHB] OCHOBHEIE (hyHKIIMH IPOrPaMMEI IO
Oronoruy u €€ CTPyKTypa.

IIporpaMma 10 OHONOTHH JAET MPEACTABICHUE O IEILIX, 06 o0rmeit cTpaTerun oOydeHus,
BOCTIMTAHWS ¥ PasBUTHA oOydarommxcs cpefctamu yueGHOro upenmera «bumomorus»,
ompesenseT o0s3aTeNbHOE IPEIMETHOE CONCPIKAHHE, €r0 CTPYKTYDPY, PacHpefieNieHue IO
pasfienaM W TeMaM, PEKOMEHIYEMYIO [OCICNOBATEIBHOCT M3YICHIA ydeOHOTO Martepuaia ¢
YI8TOM MEKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSA3EH, IOTHKH 00pa30BaTeNbHOro MPoIecca,
BO3PACTHBIX 0COOEHHOCTEH 00y9YaromuXCs.

B mporpaMme IO OHMOJIOTHHM TakKe YYMTHIBAIOTCA TPeOOBAHMA K IUIAHMPYCMBIM
JIAYHOCTHBIM, METANPSAMETHEIM M TpPeIMETHHIM pesynprataMm oOydgeHust B (GOPMHPOBAHUH
OCHOBHBIX BUIOB Y4eOHO-TIO3HABATENHHON NesTENbHOCTH/ yIeOHBIX NEHCTBIH o0yuaromuxcs 1o
OCBOCHHIO COMEPIKAHMS OHONOTHIECKOT0 00pa3OBaAHML.

B mporpamme mo Gmomornn (10-11 xmaccsl, 6a3oBbIi YPOBEHb) pEeaIM30BaH IPHHIUI
IIPEEMCTBEHHOCTH B W3ydeHHM Ouonormu, Omarozmaps demy B HEM MPOCMAaTPUBAETCS
HAIIPABICHHOCTh HA DAa3BUTHC 3HAHKHM, CBA3aHHBIX C (POPMHPOBAHMEM ECTECTBEHHO-HAYTHOTO
MUPOBO33PEHHS, ~LEHHOCTHEIX OPHEHTAWH  JIMYHOCTH, OSKOIOTAYECKOTO  MBIILICHH,
[pEACTaBNeHnH O 370poBoM o0pase KM3HM ¥ OSPEKHBIM OTHOLICHHEM K OKpy Xaromen
IpupoIHOH cpenie. [ToaToMy Hapsy ¢ H3ydeHHeM OOIIEOHONOTHIECKHX TEOpUH, a TaxKe 3HAHUH
0 CTPOGHHH *HBBIX CHCTEM PasHOTO PaHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOIMMX B HAX
IIPOIIECCOB B MPOrPaMMe II0 GHOJIOTHHY YIeICHO BHUMAHHE HCTIONB30BAHMIO IOy ICHHEIX 3HAHUN
B [OBCGIHEBHOM JXKM3HM Ui PEIICHHS TPWKIAAHBIX 3a7ad, B TOM HHCIE: MPOQHUIAKTHKA
HACTHEACTBEHHBIX  3a00J€BaHMM  UENOBEKa, MEIUKO-TEHETHIECKOro  KOHCYILTHPOBAHMA,
060CHOBAHMS SKOTOTHYECKH [EIecO00Pa3HOro MOBENECHHUS B OKPY/KArOmled MPUPOTHOM Cpere,
aHaTVM3a BIMSHHS XO3SHCTBEHHOM [ESTENBHOCTH dYeJOBEKAa Ha COCTOSHUE IPHAPOTHBIX H
MCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHHE BHMMAHWS K IPHUKIAJHOH HANpaBICHHOCTH yueOHOTro
npemMera «BEONIOTHSY MPOJUKTOBAHO HEOOXOMMMOCTHIO obecreueHys YCIOBHN JUIS PELICHHS
OJIHOM W3 aKTYaTbHEIX 33/lad IKOJIBHOTO GHONOTHYECKOro 00pasoBaHys, KOTOpas Ipe/ionaract
dopMupoBaHne y OOYYAIOMIMXCS CHOCOOHOCTH aJanTHPOBAaThCS K M3MEHCHMAIM NMHAMUYHO
Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

Buonorus Ha YpOBHE CpeiHero obmero o0pa3oBaHUS 3aHMMAeT BAXHOE MECTO. Omna
obecmearBaer GOpPMHUpOBaHHE y OOYYAIOIIEXCS TPENCTABICHUA O HAyJIHOH KapTHHE MHDa,
pacImEpseT u 0606IACT 3HAHMS O KUBOH NPUPOAE, & OTIHIUTENHBIX PU3HAKAX — yYPOBHEBOH
OpraHM3alli¥l X OBOJIONMM, CO3HA€T yCIOBHS JUIi: TO3HAHMS 3aKOHOB XHWBOM IPUPOJEL,
dbopMupoBanus QYHKIHOHANEHOH IDAMOTHOCTH, HABBIKOB 370POBOTO M GezomacHoro obpasa
JKWU3HM, SKOJIOTUIECKOr0 MBIIUIEHNS, IEHHOCTHOTO OTHOIICHHS K XHBOK IPUPOJE U ICTOBEKY .

Bomsimoe 3HaueHHe OWOMOTHS HMeEeT TakKe [UId pEIICHUS BOCHHTATCIbHBIX H
Pa3BUBAIONIKX 33784 CPENHETO 00ImEero 00pa3oBaHms, COIMATH3AIINA obyuaromuxcs. V3yuenve



GuoIOTHH 00eCIIeInBAET YCIOBHS T GOPMUPOBAHHS MHTEICKTYIbHBIX, KOMMYHUKAMOHHBIX
7 HHQOPMAIMOHHBIX HABBIKOB, OJCTETHUECKOH KyNbTypBL, CIOCOOCTBYET HHTETpalldy
GUOTOrMUECKUX 3HAHUN C IPEACTABICHUSMH W3 JPYrMX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
dusuky, xumuu U reorpaduu. HasBaHHEIE TONOKEHNS O IPEAHA3HAYCHHH yIeOHOTO Ipe/MeTa
«BHOIOrHs» COCTABHIIM OCHOBY UL ONPEICIICHHUS IIOX0I0B K 0TO0PY U CTPYKTYPHPOBAHHIO €0
COZIepIKAHHS, IPEICTABICHHOTO B IPOrpaMMe 10 OHONOTHH.

Ot60p comepxanus yaeGHOro Ipeamera «bronorns» Ha 6a30BOM yPOBHE OCYIIECTBIEH C
TIO3MIMI KYJIBTyPOCOOGPA3HOTo TOAX0/A, B COOTBETCTBHM C KOTOPHIM O0yJaromuecs NOTDKHBL
OCBOWTH 3HAHMS M YMEHHS, 3HAYMMBIE U (GOPMHEPOBaHKs OOIIEH KyIbTYpHI, ONPEEIIIIONHe
aleKBATHOE TIOBEJCHHE UEIOBEKA B OKpyXaomeil NpHpONHOH cpene, BOCTpeOOBaHHEIE B
IOBCEHEBHOMN JKU3HU ¥ IPaKTHUecKo# nestensHOCTH. Oco60€e MECTO B 3TOH CHCTEME 3HAHWM
3AHEMAIOT DOJEMEHTHl COMEpKAHWS, KOTOpBIE CIY)KaT OCHOBOH i  (YOPMHpPOBAHHS
IIPe/ICTABNEHAN O COBPEMEHHOM €CTECTBEHHO-HAYYHOH KApTHHE MHMpa M IEHHOCTHBIX
OpHEHTAIIX TUYHOCTH, CIIOCOOCTBYIONINX TyMaHU3aHK OHOIOrHIECKOr0 o0pa3oBaHusl.

CTpyKTypUpoBaHHe CONEPXaHHA y4eOHOro Marepuaga B NpOrpamMme IO 6uonoruu
OCYIIECTRIEHO C YIETOM [PHOPHTETHOTO 3HAYEHWS 3HAHUE 00 OTIHMIMTENBHBIX 0CcOOEHHOCTAX
WBOM TIPHPOJIBL, O €€ yPOBHEBOH OPraHH3AIMY ¥ SBOMOLMY. B COOTBETCTBIH C 9TUM B CTPYKTYpPe
yae6HOro mpeaMera «BHONTOTHA» BBEIIENEHBI CICAYIOMHUE CONECPKATEIbHbIC JIHHUH: «buonorus
KaK Hayka. MeToIpl HayYHOTO HO3HAHMA», «KileTka KaK OHOTIOTrHIecKas CHCTEMAY, «Opranusm
Kak GEoNOrmuecKas cucTeMa», «CHcTeMa H MHOr006pa3ue OPraHMYecKoro MUpay, « JBOMIOIHS
KUBOH IIPHPOIEI», « DKOCHCTEMBI ¥ IIPUCYIIHE UM 3aKOHOMEPHOCTID).

[lens m3yuenms ydeGHoro mpemmera «buomnorns» Ha 0a30BOM YPOBHE — OBIALCHHC
0GYqalOMUMICS 3HAHUSIMH O CTPYKTYpPHO-(QYHKIMOHAIBHOM OpraHW3allvy JKHBBIX CHCTEM
PasHOTO paHra ¥ IPHOGPETEHHE yMEHUH UCIIONB30BaTh STH 3HAHMS [ TPaMOTHBIX JEHCTBUN B
OTHOMICHHY 06HEKTOB JKUBON TIPAPO/IB A PEMEHHS PA3THUHBIX KU3HEHHBIX IIPOOTIEM.

JlocTIDKEeHHe Nel W3ydeHust yueGHoro mpeamera «buonorums» Ha 0a30BOM YpOBHE
obecrieunBaeTCs PEIEHUEM CIEAYIOIMUX 3a/1a1:

0CBOEHHE 00YUAIOIIAMUCS CHCTEMBI 3HAHUH 0 OHONOTHYSCKUX TEOPHUAX, YICHUAX, 3aKOHAX,
3aKOHOMEPHOCTSX, TWIOTE3aX, MpPaBHiaX, CIyXaliX OCHOBOM  JUIA hopMHupOBaHUS
TIPE/ICTaBIEHAN O ECTECTBEHHO-HAYWHOH KapTHHE MHpa, O METONax HayqHOrO IO3HAHH,
CTPOSHMM, MHOTOOOpasMH M OCOOEHHOCTSX JKMBBIX CHCTEM Pa3HOrO YPOBHS OpraHHU3allhi,
BBIIAIOIMXCS OTKPHITHAX M COBPEMEHHEIX HCCTEOBAHUAX B GHONOrHy;

dopmMupoBarre y OOyYarOIMXCs MO3HABATENBHBIX, MHTCINICKTYAIbHBIX M TBOPHECKMX
CII0COGHOCTEH B TpOIECcce aHANM3a NaHHEIX O HMyTAX PasBUTHS B OMONOIMH HAYTHBIX B3TJIZOB,
weil ¥ OAXO00B K N3yYEHHIO XKUBBIX CHCTEM Pa3sHOTO YPOBHS OPraHM3allin,

CTaHOBIIEHHE y OOydaromuxcs oOme# KyIbTyphl, (YHKIMOHANBHOH IPaMOTHOCTH,
pasBuTHe yMeHU OGBACHATH W OLEHUBATh SBICHUA OKPYKAIOMETO MUpa JKABOU NPHPOALI Ha
OCHOBAHWY 3HAHWIT ¥ OIIBITA, MOIYYEHHBIX IIPY U3y4eHuN OMOTIOTHH;

dopmupoBanre y 0OydJaroIMXCs yMEHHH MIIOCTPUPOBATH 3HAYCHUC OMONOTHYECKUX
3HAHWH B IPAKTHIECKOW [ESTEIBHOCTH YEIOBEKA, PAasBUTHH COBPEMEHHBIX MCIHUIIHCKHX
TEXHOJIOTHH ¥ arpoOHOTEXHOIOIHM;

BOCIIWTAHHE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHWS YENOBEKOM XXHBOM IIPHPOJIEL
He06X0IMMOCTH BEPEXKHOTO OTHOINCHHS K Hel, COOMIOICHUS STUISCKHX HOPM IIPA MPOBEICHUH
OMONIOTMYECKIX UCCIEIOBAHUMT,

OCO3HAHHE [EHHOCTH OWONOTAYECKUX 3HAHWH Ui MOBBINEHHS YPOBHA 3KOTOTHISCKOH
KyJIBTYPBL, 171 (HOPMUPOBAHKS HEYIHOTO MEPOBO33PEHHU;



IpEMEHEHNe MPHOOPETEHHBIX 3HAHUWM W yMCHHH B [TOBCEIHEBHOM XU3HM IS OILCHKH
[IOCTIE/ICTBHH CBOEH NESTENbHOCTH [0 OTHOIICHMIO K OKPYXAIOMmeH cpene, COOCTBEHHOMY
3710pOBbI0, 0G0CHOBAHHE ¥ COGIIOACHHE Mep MPOGHIaKTHKY 3a00IEBaHNH.

B cucTeme cpefHero obmero obpaszosanus «BHOIOTHA», H3ydaeMas Ha 0a30BOM ypOBHE,
gBIsIeTCs 00S3aTebHBIM YIOHBIM NPEIMETOM, BXOMSIAM B COCTaB MpPEIMETHOH 007macTH
«ECTeCTBEHHO-HAYYHBIE IPEAMETEIY.

Jlns u3ydeHns 6HONOTHA Ha 6a30BOM YPOBHE CPENHET0 00IIero 006pazoBaHAA OTBOJHUTCH
68 wacos: B 10 x1acce — 34 waca (1 gac B Henemo), B 11 kiacce — 34 gaca (1 4ac B HezeImO).



COJAEPXAHUE OB YUEHMUSI
10 KJIACC

Tema 1. buosorust kak HayKa.

Bronorus kak Hayka. CBsi3p OUONOTHM € OOLIECTBEHHBIMH, TCXHHIECCKUMH M IPYTEMHA
ECTECTBEHHBIME HAyKamMW, (Qmiocodued, STHKON, 3CTeTHKO# W mpaBoM. Poinb Guomoruy B
(hOpPMUpPOBAHMM COBPEMEHHO HaydHON KapTHHEI Mupa. CrcTeMa OHONOTHYECKUX HAYK.

MeTombl TIO3HAHUS KABOY IpHUpoAb! (HallofeHne, SKCIEPUMEHT, ONTCaHNe, H3MEPEHHUE,
KIaccH(bUKAIHS, MOIETUPOBAHHE, CTATHCTHIECKas 00paboTka NaHHBIX).

JlemoHCcTpannu:

oprpetst: U. apsus, I'. Merznens, H. K. Konsnos, [lx. YOTCOH 1 @. Kpux.

Tabmme! 1 cxeMbl: «MeTOIBI TO3HAHUS JKUBOM MIPUPOJIBD;.

JlaGopaTopHbie 4 MpaKTHIeCKHE padoTsI:

[Tpaxtmueckas pabora Ne 1. «Mcmomp3oBaHHE PpasNMYHBIX METOLOB IIPH H3YHCHUH
OUOIOrHIECKUX 00BEKTOBY.

Tema 2. ’KuBble CHCTEMBI M UX OpPraHH3alMsL.

JKuBble cHCTEMB! (GHOCHCTEMBI) Kak IpeaMeT H3ydeHus Owomoruu. OTNHYHE XKUBBIX
CHCTEM OT HEOPraHW4YECKON IPUPOIEL.

CroiicTBa OHOCHCTEM ¥ HX pasHOOOpaswe. YPOBHH OpraHM3alud OMOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIH, TKAHEBLIM, OpPraHW3MCHHBIN, IIOMYJISIIIAOHHO-BAIOBOH,
SKOCHCTEMHBIH (6HOreoneHOTHYeCKU ), GrochepHbIHA.

JleMOHCTpAIIMH:

Tabmuel ¥ cxembl: «OCHOBHBIC TPH3HAKHA JKU3HEY, «YPOBHH OPTaHHM3aL|M >KHBOHU
TIPUPOIBD».

O6opynoBanye: Mozenb MosteKyisl JTHK.

Tema 3. XuMudeckuii cocTaB M CTPOEHHE KJIETKH.

XUMAUECKHH COCTaB KIETKH. XUMHUECKUE SIIEMEHTHI: MAKPOIIEMEHTHI, MUKPOITIEMCHTBL
Boja 1 MUHEpaIbHBIE BENECTBA.

OyHKIMHE BOABl ¥ MHUHEPANbHBIX BEMECTB B KieTke. Iloamepixanue OCMOTHYECKOrO
Gamasca.

Benxu. CocTaB ¥ cTpoeHHe GeKoB. AMUHOKHCIOTE — MOHOMEpE! GenkoB. HesaMeHHMBIE
A 3aMEHWMEIE AMMHOKHCIOTHL AMMHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpHI OenKOBOH
MOIIEKyJbl (TIepBMYHAs, BTOpMYHASA, TPETHYHAS M UCTBEPTHIHAT CTPYKTypa). XUMHYECKHUE
ceoiicTBa 6enkoB. bruonornueckue GyHKIHHE OENKOB.

®epMeHTH — 6uonormueckue KaramusaTopel. CTpoeHue (epMeHTa: aKTHBHBIH IEHTD,
cyGerparHas — cmemmbwanocts.  Kodepments.  Buramums.  Ormmdus bepMeHTOB  OT
HEOPraHMYeCKUX KaTalku3aTopoB.

VraeBomsr: MOHOCaXapu s (IJIFOK03a, pro3a U Ae30KCUpr003a), ucaxapusl (caxaposa,
NaKTo3a) M IONHCAaXapuabl (Kpaxmai, THKOTEH, MNEIUono3a). buomormdeckue GbyHKITUT
VTJIEBOJIOB.

JIuminel: TpUrMIEepuasl, (QoCcHOMMIKIBI, CTESPOHIBL T'uapoduibHO-TUAPOYOOHEIE
cBoiicTBa. Buonornueckue QyEKkmud mununoB. CpaBHEHHE YITIEBOJOB, OSNKOB U IHIHIOB Kak
HMCTOYHWKOB SHEPIHH.



Hyxiennossie kuciotsl: JJHK n PHK. HykneoTuasl — MOHOMEPHI HyKJICHHOBBIX KHCIOT.
Crpoenme u Gynximu JJHK. Crpoerme u ¢ynxmum PHK. Bumsr PHK. AT®: crpoesue u
byHKIHH.

[lutomnorus — Hayka o Kierke. KieTodHas TeOpHs — IPUMED B3AUMOJICHUCTBUI HICH H
(akTOB B HAYYHOM ITO3HAHWHU. METOIEI H3yYEHUS KIIETKH.

Knetka xak menoctHas yuBas cucteMa. OOImue Npu3HaKy KIETOK: 3aMKHyTas HapyxHas
mem6pana, monexyisl JIHK xax reHeTHHECKHAi anmapar, CACTeMa CHaTe3a Oelka.

THmEl KJIETOK: DJyKapuoTHYecKas W 1pokapmorHdeckas. OcoOEHHOCTH CTpOSHHUS
npoxaproTAuecko xietku. Kierounas crenka 6akrepuii. CTpoeHHe 9yKapAOTHYECKON KIIETKHL.
OCHOBHEBIE OTJIHYHS PACTHTENHHOM, KUBOTHON M TPHOHOM KIIETKH.

[ToBEpPXHOCTHBEIE CTPYKTYPHI KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (QYHKIHH.
ITnasmaTtvdeckas MemOpana, €€ cBoiictBa ¥ GQyHknuu. IlpTomnasMa H €€ OpPraHOMIBL
Onromembpannse opranousl kinetku: DIIC, anmapar [onbmxu, mu3ocoMsl, [lomyaBToHOMHEIE
OPTraHOM/IBI KIIETKH: MUTOXOHIPHUH, IIACTHABL [IponcxoxkIeHIe MUTOXOHAPHH U IIacTul. Busl
mnactun. HemeMOpaHHBle OpraHOWIB! KIETKH: PHOOCOMBI, KJIETOYHBIM IEHTP, LEHTPHOIIH,
PECHUYKH, XKTyTAKA. OYHKIMH OpraHOUAOB KIETKY. BKIIFOYEeHHS.

SIapo — perynasTopHbIA HeaTp KieTkd. CTpoeHue sapa: saepHas 0060/109Ka, KapHuoILasMa,
XPOMATHH, SAPEINKO. XPOMOCOMBL

TpaHCTIOPT BEMIECTB B KIIETKE.

JemoncTpanum:

IMoptpetst: A. JleBenryk, P. I'ykx, T. llIsann, M. Illnetinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnus, K. M. Bap.

Huarpammer:  «Pacmpenenesie XUMHYECKHMX JJIEMEHTOB B HEXMBOH IpUPOIE»,
«Pacnipefienenue XUMUYECKUX IIEMEHTOB B )KHBOU IIPUPOJIEN.

Tabmuusr u cxemsl: «llepuonmueckas TabnuMila XUMHYECKHX 3JIeMEHTOB», «CTpoenue
MOJEKYNBI BOMEIY, «buocmaTtes Genmkay, «Crpoenne Monekynsl Oenkay, «CtpoeHne hepMenHTay,
«Hyxmeunossie kucnotel. JJHK», «Ctpoerune monekynsr AT®», «CtpoeHre 3yKapruOTHUECKOH
KiIeTkn», «CTpoeHue XHBOTHOU KIeTKH», «CTpoeHMe pacTUTENbHOM KieTkmy, «CTpoeHue
IPOKaPUOTHYECKON KNeTKn», K CTpoeHHUE Apa KIETKUY, « Y TICBOIBD), «JIATHIBD».

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyZOBaHWE A NPOBEACHHS HaOMIOIEHUM,
U3MEPEHNH, 3KCIEPUMEHTOB, MUKpOIPENapaThl PacTUTENbHBIX, XUBOTHEIX U OaKTepHATLHBIX
KIIETOK.

JlaGopaTopHble H MpaKTHYecKHe padoThI:

JlaGoparopras paborta Ne 1. «l3yueHue KaTamUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
IpPUMEPE aMIJIa3bl WM KaTalassl)y».

JlaGopatopras pabota Ne 2. «/3ydyeHuwe CTpOEGHHS KIETOK pAaCTEHWH, JKUBOTHBIX H
6akTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPETIapaTax U UX OMMHACAHUEY.

Tema 4. KusHeneareIbHOCTL KIETKH.

OOmen BemectB, wimu MeTabommsM. AccuMwninus (ToiacTudeckuit oOMeH) #
IUCCUMUJIININA (SHEPreTHIECKUH 00MeH) — IB€ CTOPOHBI EAWHOTO Tporiecca MeTabomusma. Pois
3aKOHOB COXPaHEHMUS BEIECTB U SHEPTUH B IOHUMAaHUU MeTabom3Ma.

Tunsl obMmena BemecTB: aBTOTpoGHEIM U rereporpodusii. Pons depmeHTOB B 0OMEHE
BEINECTB U MIPEBPAIICHUH SHEPTHH B KIIETKE.

@otocunTe3. CmeroBass m TeMmHOBas (a3l (GoTocuHTe3a. Peakimu (QoToCHHTE3A.
OddexTuBHOCTE PoTOCHHTE3A. 3HAUCHUE (POTOCUHTE3A UL KU3HU Ha 3emite. Biusaue ycnosuit
cpensl Ha (POTOCHHTES U CIIOCOOHI IOBBIMIEHUS €10 IPOAYKTHBHOCTH Y KyJIBTYPHBIX PacTEHUIA.,



XeMOCHHTE3. XEeMOCHHTe3Upyomie OaxTepry. 3HaYeHHe XEMOCHHTE3a UL JKM3HH Ha
3emite.

Duepretddeckuii oOMeH B  KieTke. Pacmemnenume  BCMECTB,  BRUICICHMC 1
AKKYMYJIEPOBAHWE SHEPIHHU B KIETKE. DTallbl SHEPreTHIECKOTO obmena. I'muxomu3. bpoxenue u
ero BEARL KHCIOpPOAHOE OKHCIEHHE, WM KIETOYHOC JBIXaHHe. OKHUCIUTENBEHOE
dochopunmponanue. DPHEKTUBHOCTD SHEPTETHIECKOTO obMeHa.

Peaxuuy MATPHYHOTO CHHTE3d. |eHeTHdecKas HHQOpMamusd H JHK. Peanuzauus
FeHeTHEeCKOH WH(OPMANUM B KIETKe. I eHeTHUeCKUH KOJX ¥ ero CBOHCTBA. TpancKpUnIAs —
marpuunbii cuaTe3 PHK. Tpancnsnus — GuocunTes Oenxa. Dramsl Tparcnsnun. Koguposanue
aMUHOKHCIIOT. Pors pubocoM B GHOCHHTE3E OEnKa.

Hexnerounsie (OPMEI JKI3HH — BUPYCEL VICTOPHS OTKPBITHS BUPYCOB (1. V. VIBaHOBCKHIA).
OcoOEeHHOCTH CTPOCHHS M JKU3HEHHOTO IMKJIa BHPYCOB. Baxtepuodaru. bonesnu pactenui,
KHUBOTHBIX ¥ YeIIOBEKA, BEI3BIBAEMbIE BHpycamu. Bupyc mMmyHOmeQuUIHTa HeNOBEKA (BUY) -
Bo36ymurens CIIM[la. O6paTHas TPaHCKPHIIMA, PEBEpTasa M MHTCrpasa. [TpodunakTrka
PACTIPOCTPAHEHUs BUPYCHBIX 3a00/IeBaHHH.

JleMoHCTpALIHH:

Toprpetsr: H. K. Konbros, 1. Y. Usanosekuii, K. A. Tumupsses.

TaGmauer u  cxems: «Twmel  mwTaHms», «Metabomsm»,  «MHTOXOHAPHSY,
«DHepreTHueckuil oOMen», «Xioporuacty, «DOTOCHHTES, «Ctpoenne JJHK», «Crpoenue u
bymKnuoHupoBaHue TeHa», «CHHTE3 Genka», «leHeTmueckmit Komy, «Bupycs,
«Baktepuodarn», «CTpoeHHE W IKU3HEHHBIH MK BHpyca CIINMla, Oaktepuodara»,
«Penmukarust JTHK».

OGOpyIOBaHHAE: MOJCIH-ANIIIAKALIMYA «Y [BOCHUE IIHK u TpaHCKpHIIus», «buocuHTE3
6ernka», «CTpoeHHe KIETKA», Mozens cTpykTypsl JIHK.

Tema 5. PazmHokeHHe M HHIUBHAYAaJIbH0E Pa3BUTHE OPraHU3MOB.

KyleTounbIi MUK, WM JKHSHEHHBIM IwMKn KieTku. VaTtepdasa w muto3. IIpomeccs,
npoTekaromue B HHTepdase. Perumkanus — peaKiys MaTpUIHOro CHHTE3a JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH Ha0Op — KapHOTHIL. JIAMIONTHEIA M TaIIOMAHBI XPOMOCOMHBIE
HabopEL. XpoMaTusl. [[UTONOrHIecKye OCHOBBI Pa3MHOKEHHS ¥ HHIMBUYANBHOTO PAasBUTIA
OpTraHU3MOB.

Tlenenue KIeTky —Muto3. Craauu MuTo3a. [IPOECCH], MPOMCXONAIIUE Ha PASHBIX CTAMMIX
MUTO3a. bromorndeckuii CMEBICTT MUTO32.

ITporpamMupyemas THOENb KIETKH — alloIITo3.

®OpMBI pa3MHOXKEHHSI OPTaHA3MOB: GECIIONOE ¥ IIONIOBOE. Bupl 6ecronoro pasMHOKSHAS:
JClleHHe HAMBOE, IOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa3OBaHHE, BEreTaTHBHOC
pasMHOKeHHe. VICKyCCTBEHHOE KIOHMPOBAHHE OPraHA3MOB, €r0 3HaUCHHE UL CEJICKIIH.

[100BOE PA3MHOKEHE, €T0 OTIMYHS OT OECIoNIoro.

Meitos. CTamuu Meiosa. IIpomecchl, TPOMCXOAIIME Ha CTaiisx Meiosa. IToBeneHue
XpoMocoM B Meio3e. Kpoccurrosep. BromorauecKuii CMBICT U 3HAUCHUC Meitoza.

['aMeTOreHes — MPOIEce 06Pa30BAHMS [ONOBBIX KIETOK Y KUBOTHEIX. [[0MOBEIE Kemessl:
CeMEHHUKE ¥ sudHuKd. OGpa3soBaHHe W PasBUTHE IHONOBEIX KIETOK — ramer (CHepMaTo30Hf,
gifeKTeTka) — chepmaroreHes # oBoreHes. (OCOOEHHOCTH CTPOCHHA AATEKIETOK |
crepmato3ounos. OmnofoTRopenue. [lapreHorenes.

VuauBuAyanrbHoe pasuTue (OHTOTeHe3). OMOPHOHAIBHOS pPasBUTUE (ambpuoTeHes).
Stansl IMOPHOHAIBHOTO DPAa3sBUTHA Y MO3BOHOYHBEIX JKHBOTHBIX: npobnenne, TacTPyAIHS,
oprasorenes. 110cToMOPHOHANLEOE Pa3BUTHE. THIIEI OCTAMOPHOHANBHOTO Pa3BUTHSA: IPSMOE,



HempsMoe (IIMYMHOYHOE). BiusHue cpefsl Ha pasBUTHE OPraHH3MOB, (axTopsl, CIIOCOOHEIE
BBI3EIBATH BPOKAEHHEIE YPOJICTBA.

Pocr u passutde pacTeHuit. OHTOreHe3 I{BETKOBOr0 PACTCHMUS: CTPOCHHE CEMCHH, cTamun
Pa3BUTHSL.

JleMoHCTpaLMH:

Tabmumsl 1 cxembl: «DOpMBI PA3MHOKXEHUS OPTaHU3MOBY, «[[BOMHOE OIIOAOTBOPCHHE Y
[{BETKOBBIX PACTEHHUID), «BereTaTuBHOE Pa3sMHOXKCHHE PACTEHUI, «Jlenenne KIETKH OaKTEPUI»,
«CTpoeHne TONOBBIX KIETOK», «CTPOCHHE XPOMOCOMBD?, «Knerounsii mukiy, «Permmikarys
THK», «Mnto3», «Meiio3», «IIpsMoe 1 HEIPSIMOe PasBUTHEY, «["'ameToreHe3 y MIIEKOIIUTAIOIINX
1 yenoBexay, «OCHOBHBIE CTaI{H OHTOTEHE3a».

O6opymoBaHye: MHKPOCKOI, MHKPOIPENaparhl «CriepMaTo301abl MIIEKOTUTAIOIETOY,
«STHTIeKIIeTKa MIIEKOIUTAIOIEr0y, «KaproKuHe3 B KJIETKaX KOPEIIKa Jiykay, MarHuTHAg MOJIeITb-
anmmukamys «Jlenenue kietku», Mopens JTHK, Moners MeTadhazHoH! XPOMOCOMEL

JlaGopaTopHbie B IPAKTHYECKHE PafoThI:

JlaGopatopras paGota Ne 3. «HabmoeHne MATO3a B KICTKaX KOHYAKA KOPEIIIKa JTyKa Ha
FOTOBBIX MHKpOIIpenaparax».

JlaGopaTopuas paGora Ne 4. «lsydeHue CTPOSHMS HONOBRIX KJICTOK Ha FOTOBBIX
MUKpPOIIPENapaTax».

Tema 6. Hac/iencTBEHHOCTH H H3MEHYHBOCTH OPraHM3MOB.

[IpenMer ¥ 3aja9u TeHETHKH. VlcTopua pasBUTHS TICHETHKH. Pons 1mumTONOTMHM H
SMOPHOIIOTHY B CTAHOBJICHWMY TeHSTUKH. BKyiast poccHiicKuX 1 3apyOeKHBIX YIEHBIX B PasBUTHE
repeTHkn. MeTonsl TeHETHKH (THOPHIONOTHYSCKMM, ITMTOTCHETHYSCKUH, MOJEKYIIPHO-
rereTrgeckuil). OCHOBHBIE TEHETHUSCKHE TOHATHS. | eHeTHIeCKas CHMBOIIMKA, UCTIONB3yCeMad B
cXeMax CKpelyBaHH.

3aKOHOMEPHOCTH  HAcIeNOBAaHWS ~ IIPU3HAKOB,  yCTaHOBICHHEBIC I  Mengenem.
Monoru6puHOe CKPEINyBaHue. 3aK0H eMHO-00pasys THOPUIOB IepBOro NokoneHus. 1Ipasuno
JTOMMHHPOBaHHS. 3aKOH DACIICIUICHHS IIPU3HAKOB. Cumote3a umcToTel rameT. IlomHoe u
HEIOJIHOE TOMUHUAPOBAHHE.

JluruOpyHOe —CKpellMBaHHE. 3aKOH HE3aBMCHMOTO  HACHCJOBAHHS  HPUSHAKOB.
[[HTOreHETHYECKHE OCHOBBI JUTHOPHIHOTO CKDPEIUBAHUL. AHaNIU3UPYIOMIEE CKPEIIUBaHNUE.
Vcnonb30BaHUe aHATH3UPYIOMIETro CKPEIUBAHIS A1 ONIPEACIICHUS TCHOTHIIA oco0u.

CrerieHHoe Haclemopaume mnpusHakoB. Pabora T. Moprada 0o CHCIUICHHOMY
HacJIeI0BaHHMIO TeHOB. HapyleHre CLeIIeH s TSHOB B PE3YJIBTaTE KPOCCHHTOBEPA.

XpomMocoMHasi TEOPHsE HACTICICTBEHHOCTH. T'eneTnuecKre KapThl.

[eHeTvKa mONa. XPOMOCOMHOE OIIPEeICHHE MoJid. AYTOCOMEI H NOJIOBBIC XPOMOCOMEL.
ToMoraMeTHBIE ¥ TeTeporaMeTHBIE OpPraHu3MBL HacnenoBaHHe IIPU3HAKOB, CLCIUICHHBIX C
TIOJIOM.

3MeHYIHBOCTD. BHIIBI H3MEHUMBOCTH: HEHACTEACTBEHHAs U HaclIeNCTBeHHas. POk el
B HEHACICICTBEHHONW W3MEHUMBOCTH. XAPAaKTEPUCTHKA MOIMGUKAMOHHON H3MEHIMBOCTH.
BapralHoHHEI DSl ¥ BapHalMoHHas Kpusas. Hopma peakiuu NpusHaka. KommgecTBEHHBIE U
KaueCTBEHHbIC IIPU3HAKY M UX HOpMa peaknuu. CBOUCTBA MOM(DUKATMOHHOM H3MEHYUBOCTH.

HacylecTBEHHAs, MM TeHOTHIIMYECKasl, H3MEHIHBOCTh. KOMOMHATHBHAL H3MEHINBOCTS.
Mei#io3 ® TIONOBOM IIPOIIECC — OCHOBA KOMOMHATHBHON H3MEHYMBOCTH. MyTanuoHHas
M3MEHUMBOCTD. Kiaccudukamus MyTalui: IE€HHBIC, XPOMOCOMHBIC, TCHOMHBIC. Yactota 4
TpHUWHE! MyTanuil. MyTareHHsle (axropsl. 3aKOH FOMONOTHYCCKAX PAJIOB B HaclleICTBEHHOH
m3menunsocT H. 1. Basunosa.



BresimepHas HaCIeACTBEHHOCTh ¥ U3MEHYHBOCTE.

Tenetuka uenoBeka. Kapworunm uenoBeka. OCHOBHBIE METOABI TCHETHKH YENOBEKa:
rEHEAOTHUESCKUM, ONM3HENOBEIM, NHATOTCHETHYECKUH, OHOXMMHUYECKUH, MOJIEKYISIPHO-
remeTrueckuii. CoBpeMeHHOE OmpenelicHNe TE€HOTHIA: IIOJHOTCHOMHOE CCKBEHHPOBAHHME,
FeHOTHIIMPOBAHKE, B ToM umcie ¢ nomombo II[P-anamisa. HacnenctsenHsie 3abomeBaHys
yejoBeKa: TeHHbIE 00Jjie3Hu, OONE3HH C HACHEACTBEHHOM IPEAPacIONIOKEHHOCTBIO,
xpoMocomurle Gonmesan. Comarmdeckue H TeHepaTuBHbE MyTanud. CTBONOBBIE KIETKH.
[IpEHIUIEL 370pOBOTO 00pa3sa KU3HH, JHATHOCTHKH, NPOMUIAKTHKY U JCYCHHS IeHETHISCKUX
Gonesueit. MenuKo-reHeTHIeCKOe KOHCY/IbTHPOBaHHE. 3HAYCHHE MEIUIMHCKONW TCHETHKH B
IPEeOTBPAIIEHNH ¥ JICICHUH T€HETHIECKMX 3a00TIeBaHuil YeIOBEKA.

JleMoHCTpanMu:

Hoptpetsr: I'. Mennens, T. Moprag, I'. ne @pu3, C. C. Yersepukos, H. B. Tumodees-
Pecoscxuit, H. . BaBuinos.

Tabmuubl U cxeMsl: « MOHOIHOPHUIHOS CKpPEIUBAHKUE M €r0 IUTOTCHETHIESCKas OCHOBa»,
«3aKOH pacIIEIUIEHWss ¥ €ro I[WTOIeHETHYeCKas OCHOBa», «3daKOH YMCTOTHI TaMeT»,
«IurabpugHOoe cKpemuBanue», «[HTONOTHIECKHE OCHOBBI NUTHOPHIHOTO CKPEIIMBAHMAY,
«Meiio3y, «B3anMoIeiCTBHE alUIeNbHEIX TeHOBY, | eHeTHdeCKue KapThl PACTEHNM, UBOTHBIX U
gyenoBekay, «€HETHKA IIONa», «3aKOHOMEPHOCTH HACleNOBaHMs, CIEIUICHHOTO C IIONOMY,
«KapHOTHIIBI YeNOBEKA M JKMBOTHBIX», «BHABI H3MEHUMBOCTHY, «MoaupHKaNMOHHAS
n3MeHunBOCTEY, «Hacienosanue pesyc-dhaktopa», «I'eHeTHKa IpyNI KpoBh», «MyTanuoHHas
U3MEHYUBOCTDY.

O6opynoBanue: Mozenu-amumKanuy «MosornOprmHOe cKpemusanuey, «Hemomnoe
JIOMMHHpPOBaHHUE», «JurubpumaHoe ckpemuBaue», «Ilepexp€cT XpoMocoM», MHUKPOCKON H
MuKponpenapaT «Jlpozodmia» (HopMa, MyTanud GOpMEI KPEUIEB H OKPACKH Tela), repbapuit
«["opox moceBHOMHY.

JiaGopaTopHble U IpaKTUHYeCKHe padoThl:

JIa6oparopras paGota Ne 5. «/3ydeHue pe3yIbTaTOB MOHOTMOPHIHOTO M JUTHOPHAHOTO
CKpEIMBaHUS ¥ IP030(HIIbI HAa FOTOBBIX MUKPOIIPEapaTaxy.

JIaGopatopras pabota Ne 6. «/3yueHre MOIA(QHUKAIIMOHHON H3MEHIUBOCTH, TOCTPOCHNUE
BapUAI[MOHHOTO PsI/ia ¥ BApUALMOHHON KPHBOKY.

JlaGopatopras pabora Ne 7. «AHanmm3 MyTauuii y JOpo30QHILI Ha T[OTOBBIX
MUKPOIIPENapaTaxy.

IpaxTrueckas pabdota Ne 2. «CocTasiieHre U aHATIH3 POJIOCIIOBHBIX YEIOBEKA».

Tema 7. Cenexitust opranu3MoB. OcHOBBI 0MOTEXHOJIOTHH.

Cenexiys Kak HayKa U IIPOIECC. 3apOosKIeHNe CENICKINH U foMecTHKamus. Yuenne H. .
BaBuioBa O IIEHTpax IPOMCXOXIEHWS W MHOrooOpasus KyIbTYPHBIX pacTenuit. IleHTpsI
IIPOMCXOXKIESHUS JOMAIIHUX KXUBOTHBIX. COpT, MOpOa, ITaMM.

CoBpeMeHHBIE METOIBI CeNeKIui. MaccoBBI U MHAMBHIYaIbHBEIM OTOOPE! B CEJEKIMH
pacTenmi ¥ XUBOTHBIX. OIleHKA KCTephepa. BIM3KOPOACTBEHHOE CKPEIMBAHUE — HHOPHIKELT.
Uucras muansa. CKpelquBaHue YUCTHIX HuM. [eTeposuc, wimu rubpunHad cuna. Hepoacteennoe
ckpemuBanue — ayrOpumuer. OtTnanéHHas ruOpuimsanms u e€ ycmexu. VICKycCTBeHHBIH
MyTareHe3 ¥ TIONyYeHWEe MTOMHUIUIONAOB. JIOCTHIKEHMS CENEKIMH PaCTCHHM, J>XUBOTHBIX H
MHKPOOPTaHU3MOB.

BHOTEXHONOIMA Kak OTpaciib MPOM3BOACTBA. | €HHAs MHKEHEpHs. OTallbl CO3[aHus
pexoMOunanTHO# JIHK u TpaHCTeHHBIX Oprau3MoB. Kierounas wumkenepus. KieTodHsre
KyJbTYpEL. MUKPOKIIOHAIBHOE Pa3MHOXKEHHE pacTeHui. KIoHrpoBaHKe BRICOKOTIPONYKTHBHBIX



CENIbCKOXO3SICTBEHHEX OPTaHH3MOB. DKOIOTHYECKHE M JTHYECKHE MPOONEMEL. I'MO -
TEHETHYECKH MOIUGMUIUPOBAHHBIE OPTaHU3MBL.

JleMOHCTpaluu:

Ioprpetsr: H. U. Basunos, Y. B. Muuaypus, I'. JI. Kaprieserko, M. @. MBaHoB.

Tabmuusl U cxeMs: KapTa «L[eHTpbl IPOMCXOXIECHHS M MHOroo0pasds KyIbTYpPHBIX
pactenuity, «IIOpOIBI HOMALIHHX XUBOTHBIX», «COpTa KYIBTYPHEIX PaCTEHUMY, «OTnanéunas
rubpumazanas», «PaboTer axamemuka M. ®. UWpamoran, «llomammonmus», «OOBEKTH
6uoTexnonorumy, «KneTounsle KylIbTypsl W KIOHHpOBaHHE», «KOHCTpynpOBaHHE U IIEPEHOC
T€HOB, XPOMOCOM.

OGopyIoBaHHE: MyJSKA IUIOOB M KOPHEILIONOB JUKMX HOPM M KyNBTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX03SIMCTBCHHBIC PACTECHUSAY.

JlaGopaTopHbie U paKTHIECKHE paboThI:

Dxckypeusi «OCHOBHBIE METONBL B JOCTHIKEHMS CENEKIMH PACTCHHH M JKMBOTHBIX (Ha
CeNEKIMOHHYI0 CTAHIIAIO, [UIEMEHHYIO (epMy, COPTOMCIBITATE/BHbIL yJacTOK, B TEIIMIHOS
XO3SHCTBO, TaG0PATOPHIO arPOYHHUBEPCUTETA WM HAYIHOTO IEHTPA)Y.

11 KJIACC

Tema 1. DOBosronoHHAas OHOJIOTHS.

TIpeanocEUIKA BOSHUKHOBEHNS SBOJONIOHHON TEOPUH. DBOJIOIMOHHAS TEOPHS 1 €€ MECTO
B Guooruy. BiugHue 3BOMONKOHHOM TEOPHH HA pa3BUTHE OHOIOTUH ¥ JPYTUX HAyK.

CRHUIETENHCTBA HBOJIONMH. [aIe0HTOIOTUYECKUE: TOCIEN0BATEIEHOCTE ITOSBIICHHS BUIOB
B TAJIEOHTOJNOTHUECKOH JIETONHMCH, Iepexoiusie (opMbl. buoreorpapuyeckue: CXOICTBO H
pazmuune ¢payH 1 GIOp MaTEPUKOB M OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOACTBA M pa3ludus SMOPHOHOB Pa3HBIX BHIOB IIO3BOHOYHBIX.
CpaBHATENBHO-AHATOMUYSCKYE: TOMOJIOTHYHBIE, 2HAJOTHYHbIC, PYAMMEHTAPHBIC OpPTaHEl,
aTaBU3MBL. MOJEKYIIPHO-OMOXUMIYECKHE: CXOACTBO MEXaHU3MOB HACIICICTBEHHOCTH H
OCHOBHEIX METa00IMYECKUX IIyTEH Y BCEX OPraHU3MOB.

Opomonponnas Teopus Y. [apeuna. IIpennochliku BO3HHKHOBEHHS JapBUHHU3MA.
JBmKylEe CHIbI OBOMEONMM BHAOB 100 JlapeuHy (u30BITOYHOE pasMHOXEHHE IIpH
OTPaHMYEHHOCTH DECYPCOB, HEONIpEAeNéHHas H3MEHUMBOCTh, OOpp0a 3a CyIIecTBOBaHHE,
€CTECTBEHHEI! 0TOOD).

Cuntetnueckas Teopust SBoorun (CTI) u e€ 0OCHOBHEIE IOTIOKCHIS.

Mukposoronys. [Tomysamnys KaK eAuHKIa BAIA U SBOJIFOIUY.

JIBrxymue cuibl (GaKTopsr) SBONIONUE BHIOB B IPHPOAE. MyTamuoHHBIA IIpolece U
KOMOWHATHBHAS H3MEHIMBOCTE. I [0My IAIMOHHbIE BOTHEI ¥ Apeiid renos. M3omsis ¥ MATpaIiusl.

EcTecTBEHHBIM 0TOOp — HAmpaB/SEOMAM (akTop SBOMONKH. POPMEBI €CTECTBEHHOTO
otbopa.

I[TpucIIocO6IEHHOCT OPraHM3MOB KaK Pe3yJIbTaT SBOMIONMH. [IpaMepsl mprcnocobneHuit
y oprasu3MoB. ApoMop(O3EI ¥ HKMO-aTalITall .

Bung u BupooOpaszosanue. Kpurtepum Bupa. OcHoBHEIE (GOpMEI BHI000pa3OBaHHUS:
reorpamuecKoe, SIKOJOTHIECKOE.

Maxpossomonus. @opmel 3BomMONMU: (QHIETHYECKAsd, MUBEPICHTHAS, KOHBEPreHTHad,
napaiienbHas. Heo6paTuMoCcTh 3BOMIOLHKH.

[IporcxoxkaeHHEe  OT  HeCHENWAalIU3UpOBaHHBIX  HpenkoB.  Ilporpeccupyromas
crenuaim3anys. AfanTUBHAd paguanis.
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JleMoHCTpaLMM:

Ioprpersr: K. Jlungeit, XK. B. Jlamapx, Y. apeus, B. O. Kopanesckuii, K. M. bap, O.
Texkens, @. Mromep, A. H. Cesepios.

Ta6mup! 4 cxeMbr; «Pa3BATHE OPraHMYECKOr0 MUPa Ha 3eMIIen, «3apo by 03BOHOYHEIX
JKUBOTHBIXY», «APXEONTEPHKCY, «DopMBI 6OPHOBI 32 CYIECTBOBAHUEY, «EctecTBenHEBI 0TOODY,
«Muoroobpasue cOpToB pacTeHmit»y, «MmuOrooOpasue HOPOA KHBOTHBIXY, «[Tomynsmuny,
«MyTanmoHHas H3MEHIHBOCTEY, «Apomopdo3s», «Maroamanranum, «O6mmas gereHepanusy,
«JIBMKYIIHE CHITBI SBONIONMMIY, «Kapra-cxeMa MapIupyTa My TeIneCTBHs Y. Jlapsunay, «boprba
3a CYIIIECTBOBAHUEY, «IIpucocoOIEHHOCTE OpTaHU3MOBY, «['eorpaduaeckoe
BHI006Pa30BaHue», « JKOIOTHIECKOE BHI00OPA30BAHHEY.

O6opynoBanye: KOJUIEKIHI HAaCEKOMBIX C Pa3IHbIMK THIIAMK OKPAacKH, Habop IUIONOB H
ceMsiH, KoJUteKnus «IIprMephl 3aIMUTHBIX TPUCIOCOONEHHUHN Y KUBOTHBIX), MOZIETB «OCHOBHEIE
HAIIPABIICHHS SBOJIOLIIY, 005EMHas Mozelb «CTPOCHHE TOIOBHOTO MO3ra 03BOHOIHEIX).

Buoreorpadudeckas kapra Mupa, Koymekuus «DOpMBI COXPAHHOCTH HCKOMAeMBIX
JVBOTHBIX ¥ PACTEHH», MOENb ammmKanus «llepekpécT XpoMOCOM», BIAXHBIC IPEIapaThl
«PasBuTHEe HACEKOMOTo», «Pa3BHTHe JATYIIKH», MHKpompemapaT «Jposoduia» (HOpMa,
MyTaruy GOpPMbI KPBUIEEB B OKPACKH TENa).

JIaGopaTopHbie H MPaKTHYECKHE PadoTHI:

Jla6opaTopHas pa6ota Ne 1. «CpaBHEHHE BHIOB IO MOP(OTOTMIECKOMY KPUTEPHIO.

JlaGopatopmas paGora Ne 2. «OmmcaHde TPUCIOCOONCHHOCTH OprammsMa U ed
OTHOCHTENFHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H Pa3BUTHE KU3HA Ha 3emure.

JoHay4HBIe TIPECTABICHMS O 3apOXKICHUM JKM3HY. HaydHBIE THIOTE3bl BOSHUKHOBCHMUSA
KU3HHA Ha 3eMmie: abHoTeHe3 W INaHCIepMHS. XMMHUYECKas 3BOIIONMS. AGCHOTCHHBIM CHHTE3
OpraHWYECKHX BELIECTB U3 HEOPTaHWIECKHX. JKCIEPUMEHTATBHOE TIOATBEPKCHHE XAMUYECKOR
sBoTIONTH. HauabHsie sTans: Ononoruseckoi spomonuu. I'umnoresa PHK-mupa. opMuposanye
MEMOPaHHBIX CTPYKTYp M BOSHHKHOBEHHE NPOTOKIETKH. [IepBEle KIETKH W WX SBOIIOLHS.
®opMEpOBAHEE OCHOBHBIX IPYIIII JKHBBIX OPTaHA3MOB.

PasBuTHe KU3HA Ha 3eMIIe ITo 5paM u iepuogam. Katapxeif. Apxelickas U mpoTepO30HCKas
speL. [Tameosoiickast 9pa i €& IepHOIbl: KeMOPUHCKUH, OPIOBUKCKHM, CHITypUMCKUH, IEBOHCKUIH,
KaMEHHOYTOJBHBIM, IEPMCKHUH.

Me3z030#icKast 3pa ¥ €& EPHOBL: TPHACOBBIN, IOPCKUM, MEIOBOX.

KaiHO30MCKas 5pa U & epHOJIbL: TIaNeOTeHOBEIH, HEOT€HOBbIH, aHTPOIOTCHOBEIH.

XapakTeprCTAKA KIHAMaTa ¥ Te0NOTMYecKuX MporeccoB. OCHOBHEIC STAllbl 3BOIIOLMK
PACTHTENLHOTO ¥ JKUBOTHOIO MEPa. ApoMOp(hO3EI y PACTEHHH U KUBOTHBIX. ITosiBIEHUE, PacLBET
¥ BEIMMPaHHE TPYII JKUBBIX OPTaHM3MOB.

CucreMa OpraHAYecKOro MUpa Kak OTpaxkeHue 5BOmtoruy. OCHOBHBIE CHCTEMATHICCKUC
TPYIIIBI OPTaHU3MOB.

DROMIONEAS UeTOBeKa. AHTpPONONOTHsS Kak HayKa. Pa3BUTHE TIPEACTaBICHHH O
IPOUCXOXKIEHHH YesioBeKa. MeTo[pl H3ydenns anTponoresesa. CxoncTsa 1 pasiiius YeI0BeKa
¥ )KUBOTHEIX. CHCTEMATHYECKOE ITOJIOKEHUE YCTOBLKA.

Iemxymue cunbl  (QaxkTopel) aHTpomoreHesa. HacmencTseHHas H3MEHYABOCTE H
ecTecTBeHHBIH 0TO0p. OOMmecTBeHHbBI 06pa3 XHU3HH, H3TOTOBICHUE OPYAUH TPY/a, MBIILICHHE,
peub.

OCHOBHBIE CTAAWH W BETBH 9BOJIONUH delOBEKA: aBCTPATONUTEKH, UenoBeK yMembIH,
UenoBeK MNpAMOXOAAIMYN, UenoBek HeaHJEpTAbCKuH, TenoBex pasymusii. Haxonmxu



JICKOMAaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBAHHUS, 00OJIaCTh PacIpOCTPAaHEHHU, 00BEM TOJOBHOIO
MO3ra, 00pa3 XKU3HH, OPYIHSL.

UenoBeueckue packl. OCHOBHBEIE OONBINME Pachl: €BPOICOMIHASL (eBpasuiickas), HETPoO-
aBcTpanomuHas  (dKBaTOpHANbHAs), MOHIOJOHIHAS (asmarcko-amMepuKaHcKasd).  UepTsl
IPHCIIOCOBIEHHOCTH IPESICTABATENEH YEIOBEUECKHX PAC K YCIIOBHSM CYIICCTBOBAHML. EnuncTBO
genoBedeckux pac. Kpurtrka pacusma.

JemMoucTpanMu:

[oprpetsr: @. Pexw, JI. Tactep, A. Y. Onapus, C. Muep, I'. 1Opu, Y. [lapsus.

Tabmume! 1 cxeMsr: «BosankHOBeHre CONHEYHON CHCTEMB», «PasBUTHE OPraHUYECKOTo
mupa», «PactuTensHas KieTka», <«OKuBOTHas KIETKay», «IIpokapuoTHUeCKas KIIETKay,
«CoBpeMeHHas CHCTeMa OPraHMYecKoro Mupa», «CpaBHEHHE aHATOMUYCCKHX HEPT CTPOCHHA
geIOBEKa W UeNOBEK0OOpasHBIX 00e3bgH», «OCHOBHbIE MECTa NACOHTONIOTHYECKUX HAXOIOK
IIPEJKOB COBDEMEHHOTO HeNOBeka», «/IpeBHEHIIIE IIOMKY, «JIpepume momu», «llepBrie
COBpEMEHHEIE JIOIN», «HeI0BEYSCKHE PACED.

O6opynoBanme: MymDKE «[IpOMCXOXKIEHUE IENIOBEKA» (GrocTBI  aBCTpAJIOIHUTEKA,
UTEKAHTPONA, HeaHAepTalblla, KPOMAHbOHIR), CISIKH MK A300paKeHus] KaMEHHBIX OpYIii
11epBOGBITHOTO YeNoBeKa (KaMHH-YOMNEPE!, PyOuia, ckpebna), TeOXPOHONOTHIECKAsd Tadiuia,
xosueKIs «OOPMBI COXPAaHHOCTA HCKOIAEMBIX JKUBOTHBIX M PaCTCHUIN.

JlaGopaTopHbie ¥ NpaKTHIeCKHe paboTh:

IIpaxtryeckas pabota Ne 1. «M3yueHne HCKONIAEMBIX OCTATKOB pacTeHnH W XKUBOTHBIX B
KOJUTEKITUSIX).

JKCKypeHs «DBOMIOLHS OPTaHHIECKOTO MHpa Ha 3eMIe) (B eCTeCTBEHHO-HAYUHBIN W
KpaeBeTIECKUil My3€el).

Tema 3. Opranu3mMsbl H OKpy:Karomas cpena.

DKomorAs Kak Hayka. 3afadd ¥ pasfieNbl SKONIoruu. MeTOnBl SKONOTHYECKUX
WCCIENOBanM. DKOIOTHYECKOe MUPOBO33PEHAE COBPEMEHHOTO HEIIOBEKA.

Cpemel  oOWTaHWsi ~ OpPraHM3MOB:  BOXHAS,  HA36MHO-BO3NYIIHAsd,  IOHUBCHHAT,
BHYTPHOPTaHU3MEHHASL.

Dkonormueckue haxkTopel. KnaccuuKanus dKONOTHYECKAX (aKTopoB: aOHOTUYECKHE,
6HOTHYECKUE U aHTPOIIOTeHHEIE. JeHCTBHE SKOTOTHIECKAX (akTOpPOB HA OPraHK3MBL.

AbuoTHueckie  (aKTOPEL:  CBET, TEMIepaTrypa, BIaXHOCTh.  DOTONEPHOITU3M.
Tprcrmoco6Ierus OpraHk3MoB K NelCTBHI0 abHOTHIECKHX (PaKTOPOB. Buonornyeckue pUTMEL

Brotwueckue (aKTOpHL Buasl OHOTHYIECKHX — B3aMMOJICHCTBHH:  KOHKYPEHIMS,
XMIMHAYECTBO, cuMOK03 U ero ¢gopmsl. IlapasuTrsM, KOOmepalys, MyTyalk3M, KOMMCHCAIN3M
(KBAapTHPAHCTBO, HAXJIEOHMUECTBO). AMEHCAIN3M, HEHTpATH3M. 3uauenne OHOTHYECKHX
B3aMMOJIEHCTBHH IS CYIIECTBOBAHKS OPraHU3MOB B HPHPOIHEIX COOOIIECTRAX.

DKOJOTHUECKHE XAPAKTEPUCTHKA MOIynsauuu. OCHOBHBIC IIOKa3aTeNK IIOMYJISIHH:
YHMCIEHHOCTh, IUIOTHOCTB, POXIAEMOCTh, CMEPTHOCT, HpPHPOCT, Murpanus. JluHaMuKa
YHCIEHHOCTH HOMYJISAIUY U €€ PETYISAITHSL.

JleMoHCTpALIUH:

[oprpetst: A. I'ymGonear, K. @. Pymse, O. I'ekkens.

Ta6nuis: 1 cxeMsl: kKapTa «IIpupoussie 30HbI 3eMmiy, «Cpesl oOuTaHus OpraHu3MOBY,
«®otomepuousm», «Ilomynamun», «3aKOHOMEPHOCTH pPOCTa HMCICHHOCTH IOIyJIAIUH
uady30pun-Tyhenpkmny, «IIuinesse nenuy.

JlaGopaTopHbie H MPAKTHIECKHE PAOOTHI:



N

JlaGopatopsas pabora Ne 3. «Mopdonorudeckue 0COOSHHOCTH pacTeHui U3 Pa3HbIX MECT
obuTanusI».

JIa6oparopuas paGoTa Ne 4. «BnusHue cBeTa Ha POCT ¥ Pa3BUTHE ICPEHKOB KONEYCa).

IIpaxrerdeckas paGota Ne 2. «[ToICUET MIOTHOCTH HOMYIANUHA PA3HBIX BUTIOB pacTeHui».

Tema 4. CoobmecTBa B IK0JOTHYECKHE CHCTEMBbI.

CoofmecTBo  oprammsmMoB —  OuomneHo3. CIpyKTypsl  OHOIEHO3a:  BHIOBasd,
IPOCTPaHCTBEHHAS, TpoduIecKas (MUILEBas). BuIbI-IOMAHAHTSL. Css13u1 B GHOIICHO3E.

DKONOIMUECKHE CHCTEMBl (9KocHcTeMbl). [IoHATHE 00 3KOCHCTeMe X OHOTeOIeHO3€.
OYHKIMOHANBHEE KOMIIOHEHTHI OKOCHCTEMBI: IPOXYNEHTHI, KOHCYMCHTEL ~PEAYLCHTDHL
KpyroBopoT BEHIECTB M IOTOK JHEPIWM B SKOCHCTEME. Tpoduueckre (UMINEBHIE) YPOBHH
sxocueTemsr. [lumessle memu u cetd. OCHOBHBIE IIOKa3aTeNM SKOCHCTEMBL Omomacca,
IPOAYKIHS. DKOJOTHYECKHE MHPAMUJBL IPOAYKIMH, THCICHHOCTH, omomaccel. CBoiicTBa
SKOCHCTEM: YCTONIMBOCTD, CAMOPETYIsIHs, pasBuTHe. CyKIeccHs.

[IpEpOMHEIE SKOCHCTEMBL OKOCHCTEMBI 03Ep H DEK. DKOCHUCTEMa XBONHOIO WIIH
IIAPOKOJIICTBEHHOTO JIEca.

AHTpOIIOTE€HHBIE 3KOCHCTEMEL ATPO3KOCHCTEMEL. Vp6oskocucTeMbl. buomornieckoe H
XO3gHCTBEHHOE 3HAUEHHE arpOSKOCHCTEM ¥ YPOOIKOCHCTEM.

Buopasznoobpasue Kak (Hakrop yCTONIHBOCTH 3KOCHCTEM. CoxpaneHre OHOIOTHYECKOTO
pasHooOpasus Ha 3eMIte.

Vuenue B. W1. Bepuaznckoro o 6uocdepe. ['paHUIBL, COCTaB U CTPYKTYpa ouocdepsl. JKusoe
BemectBo ¥ ero o¢ymkmum. OcoGenHocTH OHOChepBl  Kak rI00anbHOM  SKOCHUCTEMEL
JTuHaMu9ecKoe PaBHOBECHE B OOpaTHas CBA3b B ouocdepe.

KpyroBOpOTEl BEIIECTB M OHOT€OXMMHIECKHE IUKIIBI IJCMCHTOB (yrmepona, as3oTa).
3oHambHOCTL 6Hochepsl. OCHOBHBIE OHOMBI CYIIH.

YemoBeuecTBO B Orochepe 3eMiid. AHTPOIIOTCHHEBIC H3MCHEHMS B ouochepe. I'nobanbubie
9KOJIOTHYECKHE TIPOOIEMEL.

CocyIecTBOBaHHAE IPHPOEL U denopedecTsa. COXpaHEHHE Oropa3Ho00Opa3us KaKk OCHOBA
yeroitanBocTd 6uochepsl. OCHOBA PAIMOHAIBHOTO YIPABJICHUS IPAPOIHEIMU PECYPCAMH 1 HX
HCIob30BaHue. JJoCTHKEHHS OHONIOTHH B OXpaHa IPHAPOJIBL.

JleMOHCTpaIHM:

Hoprperst: A. Jlx. Terncmu, B. H. Cykaués, B. 1. Bepuanckut.

Tabmuiel 1 cxeMsl: «lIuinesrie nenu», «bHOIEHO3: COCTaB U CTPYKTypay, «[IpuponHsie
coobimectBay, «llemu IHTAHES», «DKONOrHYecKas mHpamuna», «buocdepa U HEmOBEKY,
«IKOCHCTEMA IEPOKOIHCTREHHOTO Jeca», « IKOCHCTEMA XBOHHOTO 16ca», «bHOTEH03 BOIOEMAN,
«Arpouenos», «IIpuMepHbIE aHTPOTIOTEHHBIC BO3NEHCTBUS Ha IPHPORYY, «Baxneiimue
FICTOTHVKY 3arpssHEHMS BO3IMyXa U [PYHTOBBIX BOM», «IlouBa — BaKHEHINas COCTaBILTIOIAL
ouocdeprr», «DakTopel JAeTpajaliiu  IIOYBY, «IlapaukoBeii  3ddexT», «PaKTOPHI
PAIMOAKTHBHOTO 3arpsi3Henns Guochepsi», «O0mas CTpyKTypa ouochepr», «PacpocTpaHeHue
xu3HH B Ouochepe», «O30HOBEIA dKpaH 6mochepsr», «KpyroBopoT yriepoaa B ouochepe,
«KpyroBopoT a30Ta B IIPHPOAEY.

OGOopyIOBaHHUE: MOJENb-aIITHKAIHS « THMHIHbIE OHOIIEHO3ED, repGapuii «PacTHTENBHbIE
coobImecTRay, KoleKuun «Bromenos», «BpemuTeny BaKHEHIIHMX CEIbCKOXO3THCTBEHHBIX
KyJIbTyp», TepbapuM W KOJIEKIMH DPacTeHWH K JKHBOTHBIX, NPUHAICKAIME K PAsHBIM
AKOJIOTHUYECKIM TPYIIIaM oHOro Bupa, Kpacsas xmura Poccuiickoi ®enepanyn, H300paKeHAS
OXpPaHSIEMBIX BUIOB PACTEHHH H KUBOTHBIX.



[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHMS ITPOIPAMMBI TIO0 BUOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBII[EI'O OBPA3OBAHNA

Cormacgo ®I'OC COO, ycraHaBIMBAIOTCS TpeOOBaHWS K PpE3ylIbTaTaM OCBOCHHA
06y arONIMMHCS IPOTPaMM CPEIHEro 00Iero 00pa3oBaHus: TUIYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATDBI

B CTpyKType JMYHOCTHEIX DPE3YNHTATOB OCBOCHHS MPEAMETa «buonorus» BBIIEICHEI
CHEAYIONME  COCTAaBJIAIONIME:  OCO3HAHUE OGYJArOMUMKCSH ~ POCCHHCKOH — IPaIaHCKOH
MIEHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BHUTHIO, CAMOCTOSTENBHOCTH H CaMOOIDPEJIETICHHIO,
Halude MOTHBAIMKM K OOydYeHHIO OHONOTHH, IENCHANPABICHHOS pasBUTHE BHYTPEHHHX
yOexIeHui JMIHOCTA Ha OCHOBE KIIOUEBBIX LEHHOCTEH ¥ WCTOPUYECKUX TPaiMIyi pasBUTHA
6HOIOrHUECKOT0 3HAHMS, TOTOBHOCTD U CIIOCOOHOCTB 00YJaOINUXCs PyKOBOICTBOBATECA B cBOeH
JEATENHHOCTH [EHHOCTHO-CMBICTIOBEIMA YCTaHOBKAMH, TPUCYINAMHE CHCTEME OHMOJIOTHIECKOTO
06pa3oBaHusi, HATMIME SKOIOTUIECKOTO MPaBOCO3HAHNA, CITOCOOHOCTH CTABUTH LIENM ¥ CTPOUTh
JKU3HECHHBIC IIAHEL

JIMIHOCTHBIE PE3yNbTaThl OCBOEHHS Ipenmera «bBHONOTHS» NOCTATaloTCs B CHMHCTBE
yueOHO# ¥ BOCHIUTATENBHON JESTENPHOCTH B COOTBETCTBUH C TPATMIMOHHEIMH POCCHUCKAMH
COLMOKYIGTYPHEIMH, ACTOPHUECKAMY H IyXOBHO-HPABCTBCHHBIMH HEHHOCTIMH, MIPUHSATBIMY B
oOIecTBe IpaBWIaMH X HOPMaMH IOBEACHUS H CIIOCOOCTBYIOT IIPOLIECCaM CaMOTIO3HAHMA,
CAMOBOCITHTAHMS ¥ CAMOPA3BUTHS, PA3BUTHs BHYTPEHHEH IO3MIMH JIMYHOCTH, NATPHOTH3MA,
yBaXKeHHs] K 3aKOHY U IPAaBOIOPSAKY, 9ETOBEKY TPyAa U CTapiieMy IIOKOJICHHIO, B3aUMHOTO
YBa)XEHHS, OEPEKHOTO  OTHOWCHHS K  KyJbTYPHOMY  HACICIHIO M Tpa UM
MHOTOHAIIMOHATIFHOTO Hapona Poccriickoll @enepanuy, IPHEPOE 1 OKpYKaloIeH cpere.

JIMUHOCTHBIE PE3yIIBTATE OCBOSHHS y4eOHOrO IpEeAMETa «Buonorusy JOIKHEL 0TpaXarh
FOTOBHOCTb M CIOCOOHOCTH 00ydJaroluXcs PyKOBOICTBOBATBCH chopMUpPOBaHHOM BHYTpEHHEH
[o3MmHelf JMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHCHTAllMH, TO3WTHBHEIX BHYTPEHHHX
y6exIeHwii, COOTBETCTBYIOIMX TPAJMIMOHHBIM  ICHHOCTAM poccuiickoro  0OIMIECTBa,
pacIIUpeHre XU3HEHHOTO ONBITa Y ONBITa NEATCIBHOCTH B MPOLECce peanu3anud OCHOBHBIX
HAIpaBJIeHN} BOCIUTATENbHOM JEsATECIBHOCTH, B TOM YHCIIC B HaCTH:

1) rpaxmaaHCcKOro BOCHHTAHMA:

c(hOPMUPOBAHHOCTh ~ TPAKNAHCKON  IIO3UIMHA oOydaromerocs Kak aKTHBHOTO X
OTBETCTBEHHOTO WieHa POCCHUICKOro 00IIECTBa;

OCO3HAHWE CBOMX KOHCTHTYIHOHHBIX IIpaB M OO0S3aHHOCTeH, YBXCHMC 3aKOHA M
IIPABOIIOPSIKA,;

[OTOBHOCTD K COBMECTHOM TBOPUECKON MESTENbHOCTH IPH CO3JaHMH YIeOHBIX IIPOEKTOB,
permenyy yueOHBIX ¥ O3HABATENBHBIX 33129, BHIIOTHCHIH OHOIOTHYECKHX SKCIIEPHMEHTOB;

CHOCOGHOCTh OMpENENsSTh COOCTBEHHYIO MO3HIMIO IO OTHOIICHHIO K SBJICHHIM
COBPEMEHHO JXU3HU U O0BSCHATE €€;

yMEHHE YYATHIBaTh B CBOHX  JICHCTBHSAX HeoOXOIMMOCTh ~ KOHCTPYKTHBHOTO
B3AMMOJICHCTBHS TIONEH ¢ pasHbIME YOEKIEHHSIMH, KyIbTYPHBIME [EHHOCTAME 1 COIMUAIBHBM
IOJIOJKEHUEM,



FOTOBHOCTH K COTPYNHHMYECTBY B IIPOLECCE COBMECTHOTO BBIONHEHMS Y4eOHBIX,
[MO3HABATENbHEIX M HCCIENOBATENBCKMX 33/1a4, YBaXXMTEILHOIO OTHOUICHHS K MHEHHIO
OTIIIOHEHTOB HPH 00CYKIEHUH CIIOPHBIX BOIPOCOB OHOJIOTHYECKOTO CONESPKAHNS;

TOTOBHOCTH K TYMaHUTAPHOM U BOIOHTEPCKOM AEATETHFHOCTH,

2) IaTPUOTHYECKOr0 BOCIMTAHUS:

cOPMHUPOBAHHOCTE POCCHICKOM TPakKIaHCKON UICHTHIHOCTH, IATPHOTU3MA, YBAKCHUS K
CBOeMy HapoAy, 4yBCTBa OTBETCTBEHHOCTH Ieped PoIWHOH, roprocTH 3a CBO# Kpaid, CBOIO
PoJMEY, CBOM S3BIK H KYJBTYPY, IPOILIOE H HACTOSAINEE MEOTOHAIMOHAIBHOTO Hapona Poccuy;

[IEHHOCTHOE OTHOILIEHHE K IIPUPOIHOMY HACJIEIUIO M IaMITHHKAM IPHPOIBI, JOCTHKEHUAM
Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHONOTHUSX, TPYAE;

CIOCOBHOCTH OIEHMBATE BKIIAJ POCCHACKHAX YUEHBIX B CTAHOBJICHHE ¥ Pa3BUTHE OHONOTHH,
[MOHMMAHKS 3HA4YeHHWs OWOJIOTMH B IIO3HAHUM 3aKOHOB IIPHPOJBI, B JKU3HU YEJNOBEKA M
COBPEMEHHOTO 00IIECTRA;

uaeiiHas yOeKIEHHOCTh, TOTOBHOCTS K CITy/KEHHIO ¥ 3amure OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCHHMTAHHUS:

OCO3HAHHE IYXOBHEIX IIEHHOCTEU POCCHHUCKOT0 Haposa;

chOpPMHUPOBAHHOCTH HPABCTBEHHOIO CO3HAHMS, STUISCKOTO IIOBEACHHS;

CII0COOHOCTH OLEHUBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUCHTHPYACH Ha
MOPaJIbHO-HPaBCTBEHHbIE HOPMEI U LIEHHOCTH,

OCO3HAHHME JIMYHOTO BKJIaJia B TOCTPOEHHE YCTOHUMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POIMTEINSM, CO3AHMIO CEMbH Ha OCHOBE OCO3HAHHOTO
IIPHHATHS EHHOCTEN CeMeHHOM JXM3HN B COOTBETCTBUH C TPaIMIAAMU HApooB Poccu;

4) 3cTeTH4eCKOro BOCIIHTAHHSA:

SCTETHUECKOE OTHOIIEHWE K MHPY, BKJIFOYas SCTETUKY OBITa, HAYYHOTO M TEXHUYIESCKOTO
TBOPYECTRA, COPTA, TPYIA, OOIMECTBEHHEIX OTHOICHUI,

[IOHUMAaHHUE SMOIMOHAIBHOTO BO3IEHCTBHS KUBOH IIPUPOALI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHIO B DPA3HBIX BHAAX HCKYCCTBA, CTPEMIICHHME IIPOSBIITH
Ka4yecTBa TBOPUESCKOM TMUHOCTH;

5) ¢usudeckoro BocHUTaHWsA, (OPMHPOBAHHUS KYJbTYpPbl 3I0POBbH H
SMOIUOHAIHLHOTO 0JIAT OOy I

[OHUMAH}E K PEaln3alis 300POBOT0 U Ge30macHOro o0pasa JKH3HH (3I0pOBOE MUTAHUE,
COOIIOIeHNE THTHEHMUYECKHX MIPABHI ¥ HOpPM, COANIaHCHPOBAHHBIA PEXMM 3aHATHHA W OTABIXA,
peryispHas (u3uueckas aKTHBHOCTB), OEpekHOro, OTBETCTBEHHOTO M KOMIETCHTHOIO
OTHOIIEHHS K COOCTBEHHOMY (DM3NIESCKOMY U IICUXUUECKOMY 3/I0POBBIO;

NOHMMaHUE IIEHHOCTH IIPaBWI WHAWBUIYAIFHOTO K KOMIEKTHBHOIO 0€30IIaCHOr0o
[OBEJIEHHS B CUTYAIMAX, YTPOKAIONIUX 3/I0POBBIO M XKU3HU JIOJIEH,

OCO3HAHME TOCJIEACTBHN W HEIPHITHS BPEHHBIX IPHUBHMYEK (YHOTpeGlleHHs alKOorold,
HApPKOTHKOB, KypEHHU);

6) TpyA0BOro BOCIIMTAHHSA:

TOTOBHOCTH K TPYY, OCO3HAHUE [EHHOCTH MacTePCTBa, TPYAOIO0HE;

TOTOBHOCTH K aKTHBHOM JeATETFHOCTH TEXHONOTHYECKOR U COLMANIbHOM HAPaBICHHOCTH,
CIIOCOOHOCTE MHHUIIMAPOBATH, INTAHHPOBATH U CAMOCTOSTEIBHO BBIIOJIHATD TAKYIO JEITEIIbHOCTE;

HHTEpPEC K pasnuuHbM chepaM mpodecCHOHANBPHOM NEATENIBHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBI BEIOOP OyAyImel mpohecchy B peain30BhBaTh COOCTBEHHBIC JKH3HCHHBIC ILIAHbI,



[OTOBHOCTH M CIIOCOGHOCTH K 0OPa30BAHMIO U CaMOOOPa30BAaHUIO HA IPOTSDKCHUM BCEH
KU3HY;

7) 3K0JIOTHIECKOI0 BOCIIHTAHMS:

SKOJIOTHYECK IeIeco0bpasHoe OTHONEHHE K IIPAPOJe KaK HCTOYHUKY JKH3HH Ha 3eMIe,
OCHOBE €€ CYIIECTBOBaHMUS;

TIOBBIIIEHUE YPOBHSA OSKOJOTMYECKOH KyJIBTYphHl: HNPHOOPETCHUE OIBITA INIAHMPOBAHU
[OCTYIIKOB H OLEHKH HX BO3MOXKHBIX OCIEICTBUH JUIS OKPY)KAFOIIEH CPEBI;

OCO3HAHHE TI0OATBHOTO XapakKTepa SKOTIOTHIECKUX IPo0OIeM 1 ITyTed NX PeIleHNS;

CIIOCOOHOCTE WMCIIONH30BaTh MpHoOpeTaeMble NIPY U3yIEeHHH OMOJIOTUM 3HAHHS W YMEHUI
IpH PEIIEHNH MPOGIeM, CBA3AHHBIX C PalOHAIBHBIM IIPHPOAOIOIB30BAHHEM (cobmonenue
IpaBHIl HOBEJEHHMS B NPUPOJE, HANPABJICHHBIX Ha COXPaHEHME PABHOBECHS B SKOCHCTEMAX,
OXpaHy BUIIOB, SKOCHCTEM, OHoCchepEl);

AKTUBHOE HEIpHUSTHE AeHCTBUM, NPUHOCSIIMX BPEJ OKPYKAOMEH MPUPOJHOH Cpere,
yMEHHE MPOTHO3UPOBATh HEOTATONPUATHEIE SKOIOTHISCKHE MOCISACTBHA MPEANPUHIMACMBIX
JEHUCTBUHU U IIPENOTBpAIIaTh UX;

HaJIM4He DPa3sBUTOrO JKONOTHYECKOTO MBIIUICHHS, OKOJMOTHYECKOM KYNBTYpBI, OIbITA
NeITEeNbHOCTH OSKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOACTBOBATBCA HMH B
MO3HABATEIBHON, KOMMYHUKATHBHOM X COLMANBHOM NPAKTHKE, TOTOBHOCTH K YYacTHIO B
IPaKTHYECKOM AeSITSIBHOCTH SKOIOTHYECKOH HATIPABICHHOCTH;

8) eHHOCTH HAYTHOI 0 O3HAHMSA:

chOPMHPOBAHHOCTS MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyku ¥ OOINECTBEHHOM NPAaKTHKM, OCHOBAHHOTO Ha JHAaNore KyJbTyD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOIHMKYJIETYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM U YUTATEIBCKOHM KyJIBTYpPHl KaK CPEICTBA B3aNMOICHCTBUS
MEXIY JIFOJAbMHU U TO3HaHUs MHpa;

TIOHVMaH7e cHerMpUKE OHONOTHK KaK HayKy, OCO3HaHWSA e PONu B (OPMMPOBAHMMN
PAIMOHATBHOTO HAYYHOrO MBIIUIEHHS, CO3AHHY IEOCTHOTO IIPEACTABICHUS 00 OKPYXAOIMEM
MHpE KaKk O eIMHCTBE IPHPOXBI, UENOBEKa M OOINEeCTBA, B TIO3HAHMU IPHPOJHBIX
3aKOHOMEPHOCTEH ¥ peIeHnH NpodIeM COXpaHEHHs IPUPOJIHOTO PABHOBECHS

yOEXAEHHOCTh B 3HAYMMOCTH OMOTOTHK IS COBPEMEHHON IMBMIM3AIMK: 00ECICIEHHS
HOBOTO YPOBHS Da3sBUTHS MEIUIWHEI, CO3JAHUE IIEPCIEKTUBHBIX OMOTEXHOIOTHM, CIIOCOOHBIX
pelllaTh pecypCHBIE IPOGIEMBI PA3BATHS YeIOBEUECTRA, OKUCKA MyTeH BBIXOJA U3 TJIOOATBHBIX
3KOJIOTHYECKUX TIpobeM U obOecreye s Nepexoaa K yCTOMYHBOMY PasBUTHIO, PAIHOHATIBHOMY
MCIIOIB30BAHUIO IPUPOIHBIX PECYPCOB B (GOPMHUPOBAHMIO HOBBIX CTAHAAPTOB JKUA3HH,

3aMHTEPECOBAHHOCTD B MONyYEHUH OHOTOTHYECKUX 3HAHWH B LeAX MOBBINEHHs OOIIEH
KYJIBTYDPHl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTAaBHOM dacTH (yHKIMOHAIBHOM
rpaMOTHOCTH 00ydaroImuxcsi, opMHUpyeMoit IIpH H3ydeHHH OHOIIOTHH;

[IOHMMaHHME CYIIHOCTH METOJIOB ITO3HAHMS, HCIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONIB30BaTh IIOIyYaeMble 3HAHUS I aHanM3a MU OOBACHEHHS SABICHUN
OKDPY/KAIOIIET0 MHpa ¥ HPOMCXOASAINMX B HEM H3MEHEHHH, yMEHHE JENarb OOOCHOBAHHBIC
3aKIFOYEHMS Ha OCHOBE HAy4YHBIX (PaKTOB M MMEIOIMXCS [JaHHBIX C LEIBI0 IOIyYCHHS
JIOCTOBEPHBIX BEIBOJOB;

CIOCOOHOCTh CaMOCTOSITENBHO HCIIONB30BATh OWOIOTHYECKHE 3HAHWSA M pelIeHus
1po6iIeM B peaTbHbIX KXU3HEHHBIX CUTYalUIX,

0CO3HAHHE IICHHOCTH HAaydHOH [EATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH IPOEKTHYIO U
HCCIIEIOBATEIILCKYIO e TENHbHOCTh HHANBUIYAIBHO U B IPYIIIIE;



[OTOBHOCTD M CHOCOGHOCTS K HENpPEpPHIBHOMY OOpa3sOBaHMIO M CaMOOOpasOBaHHMIO, K
AKTHBHOMY IIONYYEHWIO HOBBIX 3HAHMH O OHONOTHH B COOTBETCTBHH C JKU3HCHHBIMH
TOTPEOHOCTAMMU.

METAIIPEAMETHBGIE PE3YJIbTATBI

MerTanpeaMeTHbIE PE3yIbTaThl OCBOSHHS Y4eOHOro IpeaMeTa «bHONOTHA» BKIIOYAIOT:
3pauEMbie 11 (QOPMHPOBAHHS. MHPOBO33DEHMS OOY9AlOMEXCA MENKIMCHUIUIMHAPHBIC
(MeXITIpeIMETHBIE) OOIEHAY YHbIE TOHSTHS, OTPAKAOMIIE [ETOCTHOCTS HAy4YHOU KapTHUHBI MHUpPa
¥ crienu(uKy METO/IOB IO3HAHMUS, HCIIOTMB3YEMBIX B €CTCCTBCHHBIX HayKaX (BEIECTBO, SHEPIHS,
SBJIEHHE, IpPOIEecC, CHCTeMa, HaydHBIH (aKT, IPWHIMI, THIOTE3a, 3aKOHOMEPHOCTB, 3aKOH,
TeopHs, MCCIEIOBAHUE, HaOIFONCHHUE, M3MEPEHHE, SKCICPHUMEHT H IpYTHUX), YHUBEPCAIBHBIE
yaeOnbie AefcTBAs (TO3HABATENBHEIS, KOMMYHUKATHBHBIC, PETYISTUBHEIE), 00ECTICUMBAIONINe
GopmupoBanre (GYHKIHOHATHLHOM IPAMOTHOCTH H COIMATBHOM KOMIIETCHIIUN O00yd4aromuXcs,
CrocoOHOCTH o0OyJaromuxcs HCITOJIb30BaTh OCBOEHHBIE MEXTUCIUTIITIHAPHEIE,
MHPOBO33pDEHYECKUE 3HAHWSA U YHUBEPCAILHBIC yueOHble NeACTBHS B IIO3HABATENBHOM H
COMATBPHON IIPaKTHKE.

MeTanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS IPOTPaMMBI CPEAHEro obmero o0pa3zoBaHus
JIOJDKHBI OTPaKaTh:

ORJia/icHHE YHHBEPCANbHBIMHE Y1e0HBIMH MO3HABATE/IHHLIMH HeficTBUSIMU:

1) 6a3oBbIe Joru4ecKue ieficTBHA:

CAMOCTOSITENBHO (OPMYIHpOBaTh W aKTYalH3WpOBAaTh MPOOIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

ACTIONB30BATh IIPY OCBOCHUH 3HAHUM MIPHUEMBI JJOTHIECKOT0 MBIITICHHA (amanm3za, CHHTE3A,
cpaBHeHHMs, Kiaccubuxanuy, OOOOIICHHS), PaCKPBIBATE CMBICI OMOJIOTMYECKHX ITOHATHH
(BBIIENATH UX XapaKTEpHBIE IPU3HAKY, YCTAHABIMBATH CBSI3H C IPYTHMH HOHATHIMA);

OIpeNeNaTh LENH JCSITEIBHOCTH, 3aiaBas [apaMeTpel W KPUTEPHM MX JOCTIKCHHAL,
COOTHOCHTH PE3YJILTATH ACATENBHOCTH C IIOCTABICHHBIMHU IICIIIMU;

JICIONB30BATh GHONOrMIeCKre TOHSTHAS IS OOBsSCHEHHMS (aKTOB M SBICHAN JKHBOHU
IPUPOIEL;

CTPOHTB JIOTUYECKHE PACCYKACHNS (MHAYKTUBHEIC, IEAYKTUBHBIC, IO AHAJIOTUH), BEISIBIATH
3aKOHOMEPHOCTH W MPOTHBOPEYMS B PACCMATPUBACMBIX SBICHHUSX, (dbopMypoBaTh BEIBOABI U
3aKJTI0YCHNS,

IPUMEHATh CXEMHO-MOJIEBHBIE CPEICTBA I HPEJCTABNCHNS CYIECTBEHHBIX CBsizeH 1
OTHOINEHKH B W3YYaeMBIX OMOTOTMYIECKHX OOBEKTax, a TaKKe IIPOTHUBOPEUHH pa3HOro pona,
BEISTBIICHHBIX B PA3JIMUHBIX HHOOPMAIMOHHBIX HCTOYHHKAX

pa3pabaThBaTh UIAH PEIICHHs MPOOIEMBI ¢ yIETOM aHATM3a MMEIOIMIXCS MaTePHATBHBIX
U HEMAaTepHAIBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBHI B JESTEIHHOCTh, OIEHMBATH COOTBETCTBHE PE3YIBTATOB LEILIM,
OlIEHMBATEH PUCKHU IIOCIEICTBUM NESTSIHFHOCTH;

KOOPIMHAPOBaTh X BHIIONHATE PaboTy B YCIOBHAX PEANBHOIO, BHPTYaIbHOIO H
KOMOMHMPOBAHHOTO B3aUMOJICHCTBHUS;

Pa3BUBATH KPEATUBHOE MBIIIICHAE IIPH PEIICHUH XU3HEHHbBIX poOIEM.

2) 6a3oBbie HCCHEI0BATEIbCKHAE el CTBHS:



BIIAJIETh HABBEIKAME y4eOHO-MCCIIEOBATENbCKOM M IPOEKTHOM AESTEIBHOCTH, HaBBIKAMU
paspemnienust npoGieM, CIIOCOOHOCTBIO B TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOMOB
pEIIeHHs MPAKTHIECKUX 3a/iay, IPUMEHEHHUIO Pa3INYHBIX METOZOB IIO3HAHKS;

UCIIONB30BaTh PA3MYHBIC BUABI NEATENBHOCTH IO IONYYCHHIO HOBOTO 3HAHHUSA, €TI0
MHTEpPIpPETAUE, TPe0bpa3oBaHrio U IPUMEHEHHIO B Y4eOHBIX CHTyallUsiX, B TOM YHCIE IpH
CO3JaHuH YUeOHBIX U COIUANBHEIX IPOEKTOB,;

(bOopMHPOBATE HAYYHBIT THI MBIIICHA, BAAACTh HAYYHONW TEPMUHOTIOTHEH, KIFOUEBEIMA
TOHATHSMH U METOLAMU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33Jaudl B 00pa30BaTeNbHOW JCATENBHOCTH H
YKM3HEHHBIX CUTYaIlUsX;

BBISBIATH IPUYMHHO-CIEACTBEHHBIE CBA3HM M aKTyalW3HpoBaTh 3anady, BBIABUIATh
THIIOTE3Y €8 pelleHus, HaxOAUTh apryMEeHTHI UL JI0Ka3aTeNbCTBa CBOUX YTBEPKACHNH, 3a/[aBaTh
HapaMeTphl ¥ KPUTEPUH PEIICHUS;

AHAIM3UPOBATH MOJIyIECHHEIC B X0O/I€ PEIICHHU 3a1a9H PE3YIbTATH, KPUTHISCKH OLICHUBATH
UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIOBHSX;

IaBaTh OLIEHKY HOBBIM CHTYAIlUsIM, OL[CHHBATh IPHOOPETEHHEIN OIIBIT,

OCYIIECTBIATH IIeJEHATPABICHHBIA IIOMCK IIEPEHOCA CPEACTB U CIOCOOOB NEHCTBHS B
npb(beccnorlanbﬁy}o cpeny;

yMeTh TIepEHOCHTh 3HAaHMsS B [O3HABATENBHYIO H  IIPAKTHYECKYI0 0OnacTd
KU3HEHEATEIFHOCTH;

YMETh HHTETPUPOBATE 3HAHUS U3 PA3HBIX IPEIMETHBIX 00NacTel;

BBIIBUTaTh HOBLIE HJIEH, TpEIaraTb OpPUTHHANBHBIE IIOAXOIBI M DEIIECHHS, CTaBUTh
IpoGIIeMBI ¥ 3a/1a9H, IOITyCKAIOIUe albTEPHATUBHEIE PEIIECHHAS.

3) pabora ¢ undopManmeii:

OPHEHTHPOBATECS B PAa3JIMYHBIX HCTOYHHKAX HHQOpMaluH (TeKCTe yd4eOHOro mocobus,
HAYYHO-MONYJIIPHON NTUTEpaType, OMONOTHIECKUX CIOBAPSIX W CHPABOUHUKAX, KOMUIBIOTSPHBIX
Ga3ax [OAHHBIX, B VIHTepHeTe), aHANU3UPOBATH WHMOOPMANWIO DPA3IUUHBIX BHAOB U (QOpM
HpeCTaBJIEHUsT, KPUTHIECKY OIIEHUBATH €€ JIOCTOBEPHOCTE U HENPOTUBOPEYHMBOCTD,

GopMynHpOBaTE 3aMpPOCEl W HPHMEHATh Da3lMYHBIE METONBI IPH IIOMCKE M OTOOpe
6uoIoruUecKoi HHpOopMaIny, HeoOX0IMMOH IUTs BEITIOIHEHHS YIeOHBIX 3a/1a4;

IpHOOPETATh OIBIT KCIOIB30BaHUSA HHGOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIIECHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIONIb30BAHMSA PA3IAIHEIX IIOMCKOBEIX CHCTEM;

CaMOCTOSITENILHO BHIOMpATh ONTHUMATBHYIO (GOpMY IIpeICTaBleHMs OHOIOTHYECKOH
unbopManuu (CxeMbl, rpad Ky, THarpaMMbl, TaOIHIEL, PUCYHKHA U IPYTOE);

HCIIONB30BATh HAYYHBIM S3BIK B KAUecTBE CPEICTBA IIpu paboTe ¢ OMOIOrHYECcKOH
uHbOpManueil: TPUMEHATh XUMUYECKUe, QU3HMYecKue W MaTeMaTHYECKUe 3HAKA W CHMBOIIBL,
dopmynsl, abOpeBHaTypy, HOMEHKIATYpy, HCIONB30BaTh H INpeoOpa3oBHIBaTh 3HAKOBO-
CHMBOIIMIECKHIE CPEACTBA HATILITHOCTH;

BIQJETh HABLIKAMHM pAClO3HaBaHWs ¥ 3aMUTH  WHQOpMauy, WHOOPMANMOHHON
6€30I1aCHOCTH JTMIHOCTH.

OBJiajieHUe YHABEPCATLHHIME KOMMYHHKATHBHBIMH JeiiCTBHAMU:

1) obmenmne:

OCYIIECTBIIATE KOMMYHHUKAIMHM BO BCeX cdepax KU3HHU, aKTHBHO y4acTBOBATh B JMAJIOTe
WIM JUCKYCCHH IO CYIIECTBY 0OCyXIaeMoi TeMbl (YMEHHE 3alaBaTh BOIIPOCHI, BEICKA3LIBATH
CY/KOCHHA OTHOCHTCIBHO BBIIOJHEHHMSA IpEAIaracMol 3aiauy, YYMTHIBATH HMHTCPECH H
COTTIACOBAHHOCTH HO3UIMM NPYTHUX YIACTHUKOB MAJIOTa WX JACKYCCHH);



pacIo3HaBaTh HeBepOaipHBIE CpPeNcTBA OOMICHWS, ITOHMMATh 3HAYCHHE COLHATBHBIX
3HAKOB, IPEIIOCEUIOK BO3HUKHOBEHNUS KOHQIMKTHEIX CHTYallMH, YMETh CMAT4aTh KOHQIMKTEL ¥
BECTH TIEPErOBOPEL,

BIaJIeTh PA3IUIHBIMU Croco0aMu OOIIEHMs ¥ B3aUMOZCHCTBHS, IIOHMMATH HAMCPCHHUA
IpYTUX JIEOMEH, IPOSBIATE yBAKUTEIPHOE OTHOUICHAE K cobecelHUKy ¥ B KOppeKTHOH hopme
(GOopMyIHpOBATH CBOM BO3PAKSHNUS;

pa3BEPHYTO W JOTHYHO H3IaTaTh CBOK) TOUKY 3PEHMS C HCIHOJB3OBAHUEM A3BIKOBBIX
CpEeICTB.

2) coBMeCTHas IeATeIbHOCTh:

IOHEMATh ¥ HCIOJB30BaTh IPEHMYIIECTBA KOMAHIHON M MHAMBHIYAIbHON paboThl IIpH
pemeHuH GHONOTHIECKON MPoOIeMbl, 000CHOBBIBATH HEe0OXOIUMOCTh NPAMEHEHHS TPYIIITOBBIX
hopM B3aMMOZIENCTBYS IPU PEIEeHNH yueOHOM 3a1atH;

BEIOMPATh TEMATHKY W METOIBI COBMECTHBIX JIEMCTBHH C y4ETOM 0o0MmuX WHTEPECOB U
BO3MOJKHOCTEH KaXIOT0 WieHa KOJUICKTHBA;

IPUHEMATH 1€l COBMECTHOM JEATENBHOCTH, OPraHM30BBIBaTh ¥ KOOPIUHHPOBATH
NeHCTBHS IO €& TOCTHKEHHIO: COCTABIIATH ILUIaH NeHCTBHH, PACIIPEIeITh POTIH C yHETOM MHEHHUHI
Y4aCTHEKOB, O6CYKAATh PE3yIbTaThl COBMECTHOH paboTsI;

OIEHMBATH KAYECTBO CBOSTO BKIANA M KAXKIOTO yIaCTHHKA KOMAHIB! B OOIIH pe3ynpTaT
110 pa3paboTaHHBIM KPATCPHSIM;

IpenIaraTh HOBBIE IPOEKTHI, ONEHWBATH HJICH C IO3MIMM HOBU3HBI, OPUIMHAIBLHOCTH,
TIPaKTHUECKON 3HAYMMOCTH;

OCYIIECTBIATh IIO3WTUBHOE CTPATETMUECKOS MOBEJICHHE B PAasIUYHBIX CHUTYalHAX,
TIPOSIBIIATH TBOPYECTBO U BOOOPAKEHHE, OBITH HHUIIMATHBHEIM.

OgJjajeHHe YHHBEPCAILHBIMHE PeTyISATHBHBIMH eHCTBUAME:

1) camoopranuzanms:

HCIIONB30BaTh OWONOTWYECKE 3HAHWS IS BRIBICHHS NpolneM W WX pemeHus B
KU3HEHHBIX M yIeOHBIX CUTYalHaX;

BBIOMpATh HA OCHOBE OMONOTHYECKHX 3HAHW [EICBEIC M CMBICIIOBBIE YCTAHOBKH B CBOMX
MEeMCTBUAX M IOCTYIKAX IO OTHOINCHHIO K JKMBOW IPUPOJE, CBOEMY 3[0POBBIO X 3IOPOBBIO
OKPYKArOIIHX;

CAMOCTOSITENBHO OCYIIECCTBIATH TO3HABATENBHYIO IESTENBHOCTh, BEISBITH NPOOICMEL,
CTaBUTH # (OPMYIHpOBaTh COGCTBEHHBIE 3aJadd B 00pa30BATENBHON JEATEIBHOCTH U
YKU3HEHHBIX CUTYalllaX;

CaMOCTOSTENIFHO COCTABIIATh IUIAH pelneHus IpoOaeMsl ¢ yUETOM MMEIOIMUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH 1 IPEAIOYTEHHIA;

JIaBaTh OIEHKY HOBBIM CUTYaLUsIM;

PACIIHPATE PAMKA Y9eGHOTO IIPE/IMETa Ha OCHOBE JTMYHBIX [IPEATIOYTCHHI;

JeNnaTh OCO3HAHHBIA BEIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE,

OLIEHNBATH MPHOOPETEHHBIN OIIBIT,

CII0cO6CTBOBATE (HOPMUPOBAHMIO ¥ MPOSBICHHUIO IMUPOKOH 3PyTUIUHU B PA3HBIX 00MacTIX
3HAHUI, TOCTOSHHO IOBIIATH CBOM 00pa30BaTeIbHEIA M KyIbTYPHEIM YPOBEHb.

2) caMOKOHTPOJIb:

IaBaTh ONEHKY HOBBIM CHTYyallWsM, BHOCHTH KOPPEKTHBEI B IEATEIBHOCTB, OICHMBATH
COOTBETCTBHUE PE3YNIHTATOB IIEIIM,



BIA/IETh HABBLIKAMY [TO3HABATENHHON pe(IeKCUN KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBHHI
¥ MBICTHTENBHEIX [IPOLECCOB, HX PE3yNbTATOB H OCHOBAHWM, HCIONB30BATh NPUEMEI PEdICKCHE
JIUISL OIIEHKH CHTYaIliH, BEIOOpa BEPHOTO PEIICHMUS, ’

YMETh OLIEHUBATH PHCKH U CBOEBPEMEHHO MPUHUMATD PEIICHHS 10 MX CHIDKEHHIO;

IIPHHAMATH MOTHUBEI ¥ apTYMEHTEI IPYTHX IIPH aHATIU3e PE3yIETATOB AEATENBHOCTH;

3) npuHasTHE ce0si M APYIUX:

NpUHAMATE CEOsI, TOHUMAas CBOM HEMOCTATKY U OCTOHHCTBA;

TPEHAMATH MOTHBEL ¥ apTyMEHTHI IPYTUX TIPY aHaNk3e Pe3yIbTaToB JEATENbHOCTH;

IPU3HABATH CBOE IIPABO H IIPaBO JPYTHX Ha OIAOKH;

pa3BHBATh CIIOCOOHOCTH IOHUMATh MHP C MO3UIUHK APYTOTO IETIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

IIpenMeTHEIE pe3yibTaThl ocBoeHHs mporpamMmbl COO mo Groioruy Ha 6a30BOM YpOBHE
BKJIFOYAIOT crieruuecKkue i ygeOHoro npeamera «buonorus» HaydHBIC 3HAHWA, YMCHUS H
CIOCOGBI JNEHCTBHH IO OCBOSHWIO, HHTEPIPETAlMHd M IIPeoOpa3oBaHMIO 3HAHWM, BHIBI
JESTETBHOCTH [0 MOIYIeHHIO HOBOTO 3HAHMS M IPHMEHEHHIO 3HAHWM B Pa3NMUYHBIX yICOHBIX
CHTYALHSIX, & TAKKE B PEATbHBIX XKU3HEHHBIX CHTYAIUAX, CBSI3aHHBIX ¢ Gronoruei. B mporpamme
TIpeIMETHEIE PE3YIILTATHL IPEICTABICHE IO rofiaM 00yIeHus.

IIpeaMeTHBIE pe3yTbTATH OCBOCHHS yaeOHOTO Ipeamera «bronorus ¢ 10 Knacce TOMKHbI
OTpaXXaTh:

chOpPMUPOBAHHOCT 3HAHWHM O MECTE W PO OHONOTHM B CHCTEME HAyYHOTO 3HAHMI
eCTECTBEHHBIX HayK, B ()OPMUPOBAHWH COBPEMEHHOM €CTECTBEHHO-HAyYHOU KApTHHBI MHpa H
HAY9HOTO MHPOBO33DEHHS, O BKIAJe POCCHICKHX ¥ 3apyOekHBIX YIEHBIX-OHONOr0B B PA3BUTHE
Guonoruu, GyHKIMOHATFHON IPAMOTHOCTH YEJIOBEKA /ISl PELICHNS XKU3HEHHBIX 3a1a4,

yMEHHE PACKPHIBATH COJICPXKAHME GHOTOTHIECKMX TEPMUHOB M MOHSATHH: XM3Hb, KIETKA,
opranm3M, MeTa6oyi3M (0OMEH BEIECTB U IPEBPANICHAE SHEPTHMT), TOMEOCTa3 (caMoperyJnus),
ypOBHEBasi  OpraHM3amys  JKMBEIX  CHCTEM,  CaMOBOCIPOM3BEICHUE (penpoayKIus),
HaCJIECTBEHHOCTh, W3MEHIMBOCTD, POCT U PAa3BHTHE;

yMEHHE H3Jararh OWONOTHYECKHe TeopuH (KJIETOYHAs, XPOMOCOMHas, MyTalHOHHAsd,
LCHTpaIbHAS JOTMa MOJEKyIspHOH Guonormu), 3akoubl (. Meunnens, T. Moprana, H. W
Basuiiosa) u y4eHHs (0 HEeHTpax MEOroo0pasyst i IPOUCXOKICHHUS Ky IbTypHBIX pactenuit H. H.
Basuiiosa), OpeaeNsTh TPaHUIIB] KX IPIMEHUMOCTH K XUBBIM CHCTEMaM;

yMEHHE BIaJIETh METOJAMH HAYYHOrO IO3HAHHS B OHONOTMHM: HAaOIIONEHNE U ONHCAHHE
JWBBIX CHCTEM, IIPOLIECCOB W SBIICHMM, OpPraHW3aIlMs M IIPOBENEHHE OHONIOIHYECKOro
SKCIIEPUMEHTA, BBIIBMKCHHE THIIOTE3B], BBIABICHHE 3aBHCHMOCTH MEXKIy HCCIEIYEMbIMU
BENMUMHAMY, OOBICHEHHE MOMyYEHHBIX PE3YJIBTATOB, HCIIONB30BAHHBIX HAYYHBIX MOHSTHH,
TEOpPHIl U 3aKOHOB, YMEHHE JIeIaTh BEIBOJIBI HA OCHOBAHMHY MONYUECHHBIX PE3YIbTaTOB;

yMEHME BHIIENSTH CYINECTBEHHBIC NPM3HAKKM BHUPYCOB, KJICTOK IIPOKAPHOT M 3YKaApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHEIX OPTaHM3MOB, OCOOSHHOCTH IPOLECCOB: 0OMEHA BEIIECTB U
IpeBpAIEHHS DHEPIHH B KIETKe, HOTOCHHTE3a, MIACTHYECKOTO M 3HEPIETHYECKOro OOMEHa,
XeMOCHHTE3a, MUT03a, MEH03a, OILIOJOTBOPEHUS, Pa3sMHOKEHHS, HHIMBHIYaIbHOTO Pa3BUTHA
opraau3Ma (OHTOTEHE3);

yMeHHE IPUMEHSTH ONydeHHbIe 3HAHUS JUIS O0BACHEHHS OUONOTHYECKUX IPOIECCOB H
SBICHUH, V11 IPHHATHS IPAKTHIECKHIX PEIISHHU B IOBCEIHEBHOM KU3HH C LENBIO 00SCTICYCHNMA
GE30MACHOCTH CBOETO 3/I0POBbS M 3JI0POBbS OKPYKAIOIIMX JIHOAEH, COOMIONEHHS] HOPM



IPAMOTHOTO TIOBEICHHWS B OKpYKaromed NpPUPOAHOM cpene, HOHMMaHHE HE00X0MMOCTH
HCIIONB30BAHUS TOCTUKEHUH COBPEMEHHOM OHONOTUYM ¥ OGHOTEXHOIOTHA JUIS PAIMOHAIBHOIO
IPAPOIONIONIB30BAHNMS,

yMEHHE pellaTh »>IEeMEHTapHbIE TE€HETHYECKHe 3ajadl Ha MOHO- H JTUTHOPUIHOE
CKpEIIMBAHHE, CIEIUIEHHOE HACICIOBaHHUE, COCTABMATh CXEMBI MOHOTHOPHIHOTO CKPEIIMBAHUS
JUTS TIpeJICKa3aHus HacleOBaHUA IIPH3HAKOB Y OPTAHU3MOB;

yMEHHE BBIIONHATE TaGOpaTOpHBIE W NMPAKTHYECKHEe paboThl, COOMOAaTs IpaBHia IpH
paborte ¢ y4eOHFM H 1a00paTOPHEIM 000PYOBaHHEM;

yMeHME KPUTHYECKH OLEHHBATH W HHTEPIPETHPOBATh MHQOPMALMIO OHOIOrHYECKOro
COIEP/KAHMS, BKIIOYAIONIYIO IICEB/JOHAYYHEIEC 3HAHMA M3 Pa3fUYHBIX HCTOYHHKOB (CPEICIBA
MaccoBo# HHGOpPMAIMH, HAYIHO-IIOMYJIIPHBIE MaTEPUANIBI), STHYECKUE aCleKTHl COBPEMEHHBIX
HCCIeNOBaHNH B OHOIOTHH, MEIUIMHEE, OMOTEXHOIIOTHH;

yMEHHE CO037aBaTh COOCTBEHHBIE MHMCBMCHHBIE M YCTHBIE COOOmeHHs, 0000masd
OUOJOTHYECKYI0O HMH(POPMAIMIO W3 HECKONBKMX MCTOYHHMKOB, TIPaMOTHO HCIIONb30BATh
HOHSTHHHBIN anmapaT OUOIOTHH.

ITpenMeTHEIE pe3y IbTaThl OCBOCHHS yaeOHOTro mpeaMeTa «bromnorusi» 6 11 Kiacce DOMKHEI
OTpaXxkaTh:

chOPMMPOBAHHOCTh 3HAHWH O MECTe U PONH OHONOTMM B CHCTEME HayJYHOTO 3HAHMA
€CTECTBEHHBIX HaykK, B (JOPMHUpPOBAHUK COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpa H
HayYHOTO MMPOBO33DEHHMS, O BKJIATE POCCUMCKUX U 3apyOeHBIX yIEHBIX-OMONOTOB B Pa3BUTHE
Ouosnoruu, GPyHKIMOHATEHON IPAMOTHOCTH YEIIOBEKA VIS PEIICHMS JKU3HEHHBIX 3814,

YMEHHE PACKPHIBATH COJEPKaHNE OMOOTMIECKUX TEPMHUHOB U IIOHATHH: BUJI, IO,
reHoOHJ, OSBONIONWS, MBWXKyImMe CHiIbl (GakTOps) SBOMIONHH, HPHCIOCOOIEHHOCTD
OPraHM3MOB, BHIO00pa3OBaHHE, OKOJIOTHYECKHE (aKTOpHl, SKOCHCTEMa, IPOAYICHTEL,
KOHCYMEHTEL, PEIYIIEHTHI, IIETH MATAHS, SKOIOTHYeCcKas IpaMusia, Ouoreonenos, 6uochepa;

yMEHHWE u3JiaraTh OWONOTMYecKWe Teopru (SBomoONMOHHAs Teopus Y. Jlapsuna,
CHHTETHYECKAs TEOPHUS DBOJIOIMH), 3aKOHBI B 3aKOHOMEPHOCTH (3apoasnueBoro cxozacrsa K. M.
Bopa, uepenoBaHusl IJTaBHBIX HampasieHmi u myrted ssomouum A. H. Cesepiosa, yueHus o
6uocthepe B. Y. BepHamckoro), OnpenenaTs IpaHHibl KX IPUMEHUMOCTH K JKABBIM CHCTEMAaM;

yMEHHE BJIANETh METOAaMM HayYHOrO [IO3HAaHHSA B OMONOTHM: HaONIOJEHHE W ONMCAHHE
KUBBIX CHCTEM, IIPOIECCOB W SBICHMH, OpraHU3alds M MPOBEICHHE OUOIOTHIECKOTO
DKCIIEPMMEHTA, BRIJIBHKEHHE THIIOTE3b], BBIABICHHE 3aBHCHMOCTH MEXIY HMCCIEHyeMbIMU
BEIMYMHAMY, OOBSCHEHWE TONYYSHHBIX PE3YJIbTATOB, WCIONB30BAHHBIX HAYYHBIX IIOHATHMH,
TeOpHi U 3aKOHOB, YMEHHE JIeJIaTh BEIBOABI HA OCHOBAHUH IIOIYyYEHHEIX PE3YJILTATOB;

YMEHHE BHIIENATH CYIIECTBEHHBIC IPU3HAKY CTPOSHUS OHONOTMYECKHX 0OBEKTOB: BHJIOB,
HONyJISUuH, TPOAYIEHTOB, KOHCYMEHTOB, pEHOyIIEHTOB, OHOTEOIEHO30B M JKOCHCTEM,
0COOEHHOCTH  HPOIECCOB:  HACIEACTBEHHOM  HM3MEHUYMBOCTH, €CTECIBEHHOIrOo  0TOODa,
BHI000pa30BaHus, MPUCIOCOGIEHHOCTH OPraHM3MOB, NEHCTBUSA 3KONOTHYECKHX (PaKTOpOB Ha
OpraHM3MEIL, TIEPEHOCA BEMIECTB U [TOTOKA SHEPIHY B SKOCHUCTEMAX, aHTPOIIOrEHHBIX U3MEHEHHH B
JKOCHCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M OHMOIrEOXWMMYECKHX LHUKIOB B
ouocdepe;

YMEHHE MPUMEHSATH MMOyIeHHbIe 3HAHUS JUIL O0BACHEHUA OMOIOrMYECKHX IIPOIECCOB M
ABJIEHUH, JUIS IPHHSITHS MPAKTUIESCKUX PEIIECHUH B IIOBCEIHEBHON KU3HU C HENBI0 00eCIeUeHMs
6€30IIaCHOCTH CBOEr0 370POBBS M 3J0POBBS OKPYKAIOMUX JIOACH, COOMIOJEHUS HOPM
IPaMOTHOTO IIOBEACHHS B OKPY/KArOMEH IPUPOJHON Cpene, NMOHUMAHHE HEOOXOIUMOCTH



HCIIOTE30BaHUS TOCTHKEHIH COBpPEMEHHOU Guonornu JUISL PanHOHAIEHOTO
TIPUPOONOB30BAHHA;

YMEHWE pellaTh 3IeMEHTapHBIE OMONOIMYECKHE 3a[aud, COCTABILATH CXEMBI IIEPEHOCA
BEIECTB M SHEPIUM B SKOCHCTeMax (IIeNH IUTaHHs);

yMeHHe BBIIOIHATEH Na00paTOpHBIe U IpaKTHYecKHe paboThl, COOMIOAaTh MpaBUia IpH
pabote ¢ yueOHbM 1 1abopaToOpHEIM 000PYIOBAHHEM;

yMeHHe KPUTHYECKH OIEHHBATh W HHTEPIPETHPOBATH HH(POPMANUIO OHONOTHIECKOrO
COIEP/KAHMS, BKIIOUAIONTYIO IICEBJOHAYYHEIC 3HAHMS W3 Das/AYHBIX HCTOYHMKOB (CPENCTBA
MaccoBodl HMH(GOPMAIMH, HAyYHO-TIOMYJISPHBIE MAaTEPHAlEl), PACCMATPHBaTh IT00AIBHEIC
SKOJIOTHYECKUE TIPOOIEMBI COBPEMEHHOCTH, (JOPMHUPOBATH 1O OTHOIIEHHIO K HAM COOCTBEHHYIO
TIO3UIIHIO;

YMeHHe CO3[aBaTh COOCTBEHHBIC NHCBMEHHBIE M YCTHBIE COOOmeHMs, 0000Imad
GuoNorudeckyro HMHQOPMAIMI0 W3 HECKONBKMX MCTOYHHKOB, TIPaMOTHO HCIONb30BATh
HOHSTUHHBIN anmapaT OHOJIOTHH.
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