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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOPA3OBATEJBHON JUCHUILIAHBI
«buoaorus»
1.1. MecTo AMCHMIVINHBI B CTPYKType OCHOBHOH npogeccnoHalbHOH  00pa3oBaTebHOM
NPOrpaMMmbI:
OoOmeobOpa3oBatenibHass ~ AucnuIinHa — «BuHoJorusi»  sBisieTcss  00s3aTeNbHOM  YaCThIO
0011e00pa30BaTeNbHOrO MUKIA — 00pa3oBaTeNbHOW — mporpaMMbl B cootBeTcTBUH ¢ PI'OC 1o

cnenuanbHocT 23.02.07 Texnuueckoe oOCIyKMBaHUE U PEMOHT JABUraTelIed U CUCTEM arperaroB
aBTOMOOMIIEH.

1.2. Henn u miiaHupyeMble pe3yJbTaThbl OCBOEHHUS Y4eOHOM THCIMIIJIMHBI:

Copepxanue nporpamMmbl «bHoOIOTHS) HaIpaBIEHO HA TOCTUKEHHUE CIEAYIOIMINX LeJIei:
®opmupoBaHue y OOydyaroUIMXCS CUCTEMBbl 3HAHUW O PA3IMYHBIX YPOBHSAX MKU3HU CO 3HAHHUEM
COBPEMCHHBIX HpeI[CTaBJ'ICHI/Iﬁ 0 JKUBOM Oprupoac, HABBIKOB II0 IMPOBCACHUIO OMOJIOTHYECKUX
HCCTIEOBAaHUN C COONIOZCHUEM ITHUYECKHX HOPM, apryMEHTHPOBAHHOMW JIMYHOCTHOW TMO3UIIMH TI0
OepeKHOMY OTHOIIICHHUIO K OKPYXKAIOIICH cpe/ie.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHS 00meo0pa3oBaTeJIbHOM JTUCHUILIMHBI B
coorBercTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCIMITIMHA UMEET MpU (GOPMUPOBAHUN U PA3BUTHHU:

001X KOMIIETEHIIUI

OK 01. Beibupats criocoOsl pemieHus 3a1a4d npohecCHoOHaIbHON NeATeIbHOCTH TPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcronp30BaTh COBpEMEHHBIC CPEICTBA MMOMCKA, aHAIM3a W UHTEPIPETAIMH HHPOPMALIUUA 1
nH(OPMAaLMOHHBIE TEXHOJIOTUHU JJIs1 BBIIOJTHEHUS 3a/1a4 PO (GECCHOHANBHON AEITEIbHOCTH;

OK 03. IimtanupoBaTh U peain30BBIBATh COOCTBEHHOE MPO()ECCHOHATEHOE U JIMYHOCTHOE Pa3BUTHE,
MPEeANPUHUMATENIBCKYIO JIETEIBHOCTh B IpodeccuoHanbHOM cdepe, UCHOIb30BaTh 3HAHUS IO
MpaBOBOU U ()MHAHCOBOM I'PaMOTHOCTHU B Pa3IMYHBIX KU3HEHHBIX CUTYaIUAX;

OK 04. 3ddexTnBHO B3aUMOACHCTBOBATH U PA0OTATh B KOJUICKTUBE U KOMAaH/IE;

OK 05. OcymiecTBiaaTh YCTHYIO M NHCBMEHHYK) KOMMYHHMKAIIMIO Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoit deneparuu ¢ y4eTOM 0COOCHHOCTEH COIMAIBbHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. TIlposiBaATh TrpaxaaHCKO-MATPUOTHYECKYIO TMO3UILHI0, JACMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAJWLMOHHBIX POCCUMCKHUX JYXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM
YHClie ¢ YYeTOM TapMOHHU3AlMU MEXHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIIEHUM, IPUMEHSTh
CTaHJIapPThl aHTUKOPPYIIIHOHHOTO TIOBEICHUS;

OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPYXKAIOMIEH Cpebl, pecypcocOepeKeHHI0, MPUMEHSTh
3HaHMS OO0 U3MEHEHUWU KIUMaTa, HPUHIUNBI OEpeXIMBOrO MPOU3BOACTBA, 3(H(HEKTUBHO
JICMCTBOBATH B UPE3BBIYAITHBIX CUTYALIUAX;

OK 08. Ucmnonb3oBath cpeacTBa PU3NIECKON KyIbTYphI Al COXPAHEHUS U YKPETICHUS 3I0POBbS B
nporuecce MpoheCCHOHATBHON NESTENBHOCTH U MOAAEPKAHUS HEOOXOAUMOrO YPOBHS (U3HUECKOM
MOJATrOTOBJIEHHOCTH;

OK 09. ITonb3oBatbest mpodeccuoHANbHON JOKYMEHTAIMe Ha TOCYyIapCTBEHHOM U MHOCTPAHHOM
SI3bIKAX.

npogecCHOHANbHBIX KOMIIETEHIIUI:

I1K 1.1. OcymiecTBasATh AMATHOCTUKY CHCTEM, y3JI0B U MEXaHU3MOB aBTOMOOUIIBHBIX JIBUTaTeIEH.
IIK 1.2. OcymecTBiarh TeXHHYECKOE OOCIy)KMBaHHE aBTOMOOWJIBHBIX JBUTATENEH COTJIACHO
TEXHOJIOTUYECKOU JOKYMEHTALUH.



IIK 1.3. [IpoBOoAUTh PEMOHT PA3JIMUHBIX TUIIOB JBUTATEJIEH B COOTBETCTBUU C TEXHOJOTHUYECKOU
JOKYMEHTALIUEH.

I[IK 2.1. OcymecTBasTh AMATHOCTUKY 3JIEKTPOOOOPYIOBAaHUS U DJIEKTPOHHBIX CHCTEM
aBTOMOOMJICH.

[IK 2.2. OcymecTBasTh TEXHUYECKOE OOCIY)KMBAHHE 3JIEKTPOOOOPYHAOBAHUS U DICKTPOHHBIX
CUCTEM aBTOMOOUJIEH COrJIacHO TEXHOJIOTMUYECKOW TOKYMEHTAIUH.

[IK 2.3. IIpoBOAUTH PEMOHT 3IEKTPOOOOPYAOBAHUS W DIIEKTPOHHBIX CHUCTEM aBTOMOOWIICH B
COOTBETCTBUH C TEXHOJIOTUYECKOU TOKYMEHTALMEH.

IIK 3.1. OcymiecTBaarh AUArHOCTUKY TPAHCMHCCHH, XOJOBOM YacTW U OPraHOB YIpPaBJICHUS
aBTOMOOMJICH.

[IK 3.2. OcymecTBIsITh TEXHUUECKOE 00CTy)KHBAHNWE TPAHCMHCCHH, XOJOBOM YacCTH U OPTraHOB
yIpaBJIeHHUs] aBTOMOOMIJIEH COTIaCHO TEXHOJOTHYECKON JOKYMEHTALUH.

IIK 3.3. IIpoBoAUTH PEMOHT TPAHCMUCCHUH, XOJ0BOW YaCTU U OPTaHOB YIpPaBJIE€HUS aBTOMOOUIEN
B COOTBETCTBHH C TEXHOJOTMYECKON JOKYMEHTAIUEH.

[IK 4.1. BeisiBnsTh A1eQeKThl aBTOMOOMIBHBIX KY30BOB.

[1IK 4.2. [IpoBOAUTH PEMOHT MOBPEXKJECHUI aBTOMOOUIIBHBIX KY30BOB.

[1IK 4.3. [IpoBoAUTH OKpAacKy aBTOMOOMJIBHBIX KY30BOB.

I[IK 5.1. IlnanupoBaTh AESATENbHOCTh MOJpa3[eleHHs] MO0 TEXHHUYECKOMY OOCTYKMBAaHHUIO M
PEMOHTY CHUCTEM, y3JIOB U JIBUraTejIe aBTOMOOUIIS.

IIK 5.2. Opranu3oBbiBaTh MaTepHUaIbHO-TEXHHYECKOE OOecreueHre mporecca Mo TeXHUUYECKOMY
00CTyKMBAHHUIO U PEMOHTY aBTOTPAHCIIOPTHBIX CPECTB.

[IK 5.3. OcymecTBasTh OpraHu3aiyio U KOHTPOJIb AEATEIbHOCTH MEepCOHaNa MOAPA3CICHUS 10
TEXHUYECKOMY 00CITY)KUBAaHUIO U PEMOHTY aBTOTPAHCIIOPTHBIX CPEICTB.

IIK 5.4. Pa3pabarbiBaTh TPEUIOKEHHUS 10 COBEPIICHCTBOBAHUIO ACATEILHOCTH TOAPA3ICICHUS,
TEXHUYECKOMY O0CITYKMBAaHUIO U PEMOHTY aBTOTPAHCIOPTHBIX CPEJCTB.

IIK 6.1. Onpenensath HE0OOXOTUMOCTb MOJIEPHU3AIIUHA aBTOTPAHCIIOPTHOTO CPEACTRA.

[IK 6.2. [InannupoBaTh B3aMMO3aMEHSIEMOCTh y3JI0B M arperaToB aBTOTPAHCIIOPTHOTO CpeACTBa U
MOBBIIICHNAE UX DKCIUTyaTallHOHHBIX CBOMCTB.

TIK 6.3. Bnagers MeTOQUKOI TIOHUHI'A aBTOMOOWIISL.

IIK 6.4. Onipenensatb 0CTaTOYHBIA peCcypc MPOU3BOJICTBEHHOTO 000PY/I0OBaHHMS.

JIMYHOCTHBIX Pe3y/JIbTATOB MPOrpaMMbl BOCTIMTAHUS:

JIP 7 Oco3Haronuii MpUOPUTETHYIO IIEHHOCTh JJUMYHOCTH YE€JIOBEKa; YBAXKAIOUIUNA COOCTBEHHYIO U
YyXKYyI0 YHUKaJIbHOCTb B Pa3IMUHBIX CUTYalUsIX, BO BceX (hopMax U BUJIAX JAESITEIbHOCTH.

JIP 9 CoGmroparomuii ¥ nmponaraHJaupyoIIui mpaBuia 3JI0pOBOro U 0€301acHOTO 00pasa >KU3HH,
CIOpTa; MpeAyNpexAaroImuil Iu00 MPEeoJ0JIeBAONIMNA 3aBUCUMOCTH OT ajKorous, Tabaka,
IICUXOAKTUBHBIX BELLECTB, a3apTHBIX Urp U T.J. COXpaHAIOMINI ICUXO0JOTHYECKYI0 YCTOWUMBOCTD B
CUTYaTHUBHO CJIO’KHBIX WIH CTPEMUTEIBHO MEHSOIIUXCS CUTYaIUIX



[Tnanupyemble pe3yabTaThl OCBOEHUS 0011e00pazoBaTenbHoil auciiuInabl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ko n naumeHoBanue
(hopMHUPYEMBIXKOMITETEHITU I

[inanupyembie pe3ysbTaThl OCBOEHUS TACIIUIIIINHBI

Oo6mmue 1

JucnumuinHapHsle 2

OK 01. BgeiOupars crocoOsl
pelieHus 3amad
npodeccnoHaAIbHO I
ACATCIIBHOCTH IMMPUMCHHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTaM

B yacTu Tpy/10BOTro BOCIIUTAHUS:

- TOTOBHOCTh K TPYAY, OCO3HAHWE IIEHHOCTH MAacTEepCTBa,
Tpya0JII00H1eE;

- TOTOBHOCTDH K aKTHBHOMU JCATCIIbHOCTHU TEXHOJIOTHYECKOU
u COIMATBbHOM HAIPaBJICHHOCTH, CIOCOOHOCTh
WHUIHUUPOBATD, IJIaHUPOBATH n CaMOCTOATECIIBHO
BBINIOJIHATD TAKYIO0 JCATCIBbHOCTD,

- UWHTEpeC K pa3Iu4HbIM cdepaMm mpodecCHOHATBHON
JEATEITHBHOCTH.

Osianenue YHUBEPCAJIbHBIMU y4eOHbIMU
INMO3HABATECJIbHbBIMHU I[CﬁCTBP[SIMPlZ

a) 0a30BbIe JJOTHYECKHE JIeliCTBHS:

- CaMOCTOSITEeNTHHO (OPMYIIMPOBATh M aKTyaIU3HPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaABJIWBATh CYIIECTBECHHBIN MPU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KiIacCU(UKAITUU U 0000IICHHS;

- ONPEAEIATh IENH ACSITSIBPHOCTH, 3a7aBaTh MapaMeTphbl 1
KPUTEPHUU UX TOCTHKCHUS;

- BBIIBJIATH 3aKOHOMEPHOCTH M  IPOTUBOPEYHS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCUTh KOPPEKTHUBBI B ICSITCIIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKH
MOCJIC/ICTBH JIeATEIILHOCTH;

- pa3BUBaTh KPEAaTHBHOE MBIILICHUE TIpU pEIICHUU
YKU3HEHHBIX TIPOOIIEM;

0) 0azoBbIe UCCIEN0BATEIbCKHE eCTBHS:

- BIAQJETh HaBBIKAMU Yy4eOHO-HCCIIEIOBATENLCKOH U
NPOEKTHON  NEATENbHOCTH,  HaBBIKAMH  pa3peuieHus
npobiem;

- BBISBIATH  NPHUYMHHO-CICACTBEHHBIE  CBS3HM U
aKTyallu3upoBaTh  3aJady, BBIJIBHraTh THUIOTE3Y €€
pelIeHUs, HaXOJUTh apTyMEHTHI IS J0Ka3aTelIbCTBA CBOUX
YTBEPXKACHUM, 3a/1aBATh MapaMeTPhl M KPUTEPUH PEIICHUS;

- copMupoBaTh 3HAHHS O MECTE U PO OMOJIOTUH B
CHUCTEME €CTECTBCHHBIX HAaYK, B (DOPMUPOBAHHH COBPEMCHHOMN
€CTECTBEHHOHAYYHOUW KapTHUHBI MHUpPA, B IMO3HAHUHM 3aKOHOB
OPUPOJLI M PEIICHUH J>KU3HEHHO BaXHBIX COLUAIBHO-
ATUYECKUX, IKOHOMHUYECKHX, DIKOJIOTHUECKHX  MpoOsieM
YEeJIOBEYECTBA, a TAKXKE B PEIICHUU BOITPOCOB
parMoOHAIBHOTO
MPUPOJOTIONB30BaHMs; B (POPMUPOBAHUU  IIEHHOCTHOTO
OTHOIIIGHUSI K TpHpOJE, OOIIECTBY, HYEIOBEKY, O BKJaJe
POCCHUHCKHUX M 3apyOC)KHBIX YUEHBIX - OMOJIOTOB B Pa3BUTHE
Oouosiorny; (PYHKIIMOHATHHOW TPAMOTHOCTH 4YEIOBEKa IS
penIeHus KU3HEHHBIX TIPO0IIEeM,
- yMETh BIAJIETh CUCTEMON OMOJOTUYECKUX 3HAHUU, KOTOpas
BKJIFOYAET:
- OCHOBOIIOJIAraroIIue OUOJOTMYECKHE TEPMUHBI U TOHATHUS
(>KM3HDb, KJIE€TKa, TKaHb, OpPraH, OpraHu3M, BHJ, TMOIYJSIUS,
9KOCHUCTEeMa, OHMOIIEHO3, Omocdepa; MeTaboJiM3M, TOMEOCTas,
KJICTOYHBIA MMMYHHTET, OHMOCHHTE3 OeiKa, OHOIOJIMMEpHI,
JUCKPETHOCTh,  CAMOpPEryjsiius, CaMOBOCIPOU3BEICHUE,
HACJEJACTBEHHOCTh, U3MEHYMBOCTb, YHEPTrO3aBUCUMOCTb, POCT
Y pa3BUTHEC);,
- Ouonoruueckue teopuu: kiuerouynas teopus T. llIBanna, M
newneHa, P. Bupxosa; KJIOHAJIbHO-CEIEKTUBHOTO
ummyHutera Il. Opmux, M.JMA. MeuHukoBa, XpOMOCOMHas
Teopus HacieacTBeHHOCTH T. MopraHa, 3aKOH 3apO/IbIILIEBOTO
cxoactBa K. boapa, spomonmonnas Tteopus Y. JlapBuHa,
CHUHTETUYECKasi TEOpHUs 3BOJIIOLMH, TEOPUs aHTpororeHesa Y.
HapBuna; Teopus 6uoreonienosa B.H. Cykauéna; yuenus H.U.
BapunoBa - o IleHTpax MHOrooOpaszusi U TPOUCXOKJIECHUS
KylnbTypHbIX pactenuii, A.H. CeBepuoBa - 0 nOyrix Hu
HamnpaBlieHusx dBoirouu, B.M. BepHaackoro - o 6uocdepe;
- 3aKoHbl (emnHOOOpa3wsi MOTOMKOB IIEPBOTO MOKOJICHUS,
pacuHIeruIeHus] MPU3HAKOB, HE3aBUCHMOIO  HACJIEIOBAHUS




- AHaJIM3MpPOBaTh IIOJYUYCHHBIC B XOJAC PCHICHUA 3adadyu
PE3yibTaThl, KPUTHUYCCKHU OLCHUBATH HX HOOCTOBCPHOCTD,
MMPOTHO3UPOBATHL UBMCHCHHUEC B HOBBLIX YCIIOBUX,

- YMCTb IICPCHOCUTHL 3HAHUA B TIO3HABATCIBHYIO M
IMPAKTHUYCCKYIO oOnactu KHU3HCACATCIBHOCTH,

- YMCTb HUHTCTPHUPOBATH 3HAHUA M3 PA3HBIX IMPECAMCTHBIX
oOJacrei;

- BBIABUI'aTb HOBBIC HACHU, IpcAjlaratb OPUIHMHAJIBHBLIC
MoAXO0dbl U PCIICHUSA

- CIOCOOHOCTh WX HCIOJB30BaHUS B IO3HABaTEIbHOM U
COLMAILHON MTPAKTHKE.

npuzHakoB I.  MeHzens, CLEINIEHHOIO  HacleJOBaHUs
IIPU3HAKOB M HapylleHUs cuemieHus reHoB 1. Moprana;
TOMOJIOTUYECKUX PSOB B HACJIEACTBEHHOM H3MEHYMBOCTH
H.M. BaBunosa, renernyeckoro pasHoBecus [x. Xapau u B.

BaiinGepra; 3apO/IBIIIEBOIO CXOJCTBA K. bapa,
ouorenernueckoro 3akoHa . [lekkens, @. Mronnepa);
NPUHIUIBI (YUCTOTHI TaMET, KOMITJICMEHTAPHOCTH);

- npaBwia (muHumyma O. JluOuxa, sKosiormueckoin

MUPaMM/Ibl YUCEll, 0MOMACChl U DHEPTHUH);

- runore3sl (koauepBatHo A.M. OmnapuHa, NEepBUYHOTO
oynsoHa JIx. Xonneina, mukpocdep C. dokca, pudbosuma T.
UYek);

- chopmMupoBaTh  yMEHHSI  pPaCKphIBaTh  COJCp)KaHUE
OCHOBOTIOJIATAIONIUX OHOJIOTHYECKUX TEOPUH H THUIIOTE3:
KJIIETOYHOW, XPOMOCOMHOM, MYTallUOHHOM, 3BOJIOLMOHHOM,
MIPOUCXOKICHHS JKM3HU M 4YEJIOBEKa; BJIQJCHHE CHCTEMOU
3HaHUH 00 OCHOBHBIX METOJAaX HAY4YHOTO TIIO3HAHUS,
UCIOJIb3YEMbIX B OHOJOTHYECKHX HCCIEAOBAHUAX IKUBBIX
00OBEKTOB M 3KOCHUCTEM (ONMHCaHUE, U3MEpPEHHUE, MPOBEIICHNE
HaOJIOICHHN ), cnocobamu BBISIBJICHUS u OLIEHKHU
AQHTPOTIOTEHHBIX U3MEHEHUH B IPUPOJIE;

- chopMHpOBaTh YMEHHSI PACKpbIBaTh OCHOBOIOJArarolue
OunoJiornueckre 3akoHbl U 3akoHoMepHocTH (I'. Menaens, T.
Moprana, H.M. BaBunoBa, O. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIsl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

- YMETh BBIACTATH CYIIECTBEHHbIC IPU3HAKH:

CTPOGHHUSI BHUPYCOB, KIETOK WPOKAPHOT U DYKAPHOT;
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B, IKOCUCTEM U OHochepHI;

CTPOCHHSI OPTAaHOB U CUCTEM OPraHOB PACTEHUM, KMBOTHBIX,
YeJIOBEKA; MPOLECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOLUIUX B
OpraHu3Max pacTeHUM, )KUBOTHBIX U YEJIOBEKA;
OMOJOTUYECKHX MPOIIECCOB:

- obOmena BemecTB (MeTabonusMm), uUH(poOpMAlMM U
OpeBpallieHus]  SHEpPruH, OpokeHHs, aBTOTpoHOrO U
rerepoTpoHOro  TUHNOB  OUTaHUs, (OTOCHHTE3a U




XEMOCHHTE3a, MUT03a, Mei03a, raMeToreHe3a, SMOpHoreHesa,
OCTAMOPHOHAIEHOTO pa3BUTHA, Pa3MHOKEHUS,
UHIMBUAYAJIIbHOTO  Pa3BUTUS  OpraHu3ma  (OHTOI€HE3a),
B3aUMO/ICVCTBHS TE€HOB, T€TEPO3UCA;

- JEMCTBUIl HCKYCCTBEHHOIO 0OTOOpa, CTaOMIM3HUPYIOLIETO,
JBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA;

- QJUIOTIAaTPUYECKOTO M CUMIATPHYECKOTO BUA000pa30BaHUS;
BIIMSTHUS ABFDKYIIMX CHJI 3BOJIIOIIMU Ha TeHO(MOH/T MOMYIISIINY;
- TPHUCIIOCOOJICHHOCTH OPTraHM3MOB K cpeae oOuTaHwms,
YepeIoBaHMs HAIIPABIICHUH 3BOJIIONMHI; KPYTOBOPOTA BEIECTB
¥ TIOTOKA SHEPTUHU B IKOCUCTEMAX;

- TpuOOpecTH OMBIT TNPUMEHEHUS OCHOBHBIX METOOB
HAyYHOTO  TIO3HAHUS,  HCIOJB3YeMBIX B  OHOJOTHU:
HAOJMFOIEHUS] W ONHCAaHUS JKUBBIX CHCTEM, IPOILECCOB U
SBIICHH; OpTaHW3allid ¥ TPOBEACHUS OHOJIOTHYECKOTO
IKCTIEPUMEHTA, BBIJIBHOKCHHUS TUTIOTE3, BBISIBIISTH
3aBHCHUMOCTH MEX]ly UCCIEelyeMbIMU BeTMYMHAMHU, OOBSICHATH
MOJIyYeHHbIE pPe3yabTaTbl U  (OPMYIHPOBATH BBHIBOJBI C
WCIIOJIb30BAHUEM HAayYHBIX MTOHSITHH, TEOPUI U 3aKOHOB;

- chopmupoBaTh  yMEHHUS  BBIACNATH  CYLIECTBEHHBIE
NpPU3HAKA BUPYCOB, KIETOK MPOKApPUOT U  IYKapuoT;
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, BHUIOB,
OMOreolIeHO30B U HKOCHCTEM; OCOOEHHOCTH IPOIIECCOB
oOMeHa BeIIeCTB M MPEBpAIICHUS OHHEPrMH B KIETKE,
dboTocuHTE3a, IIACTUYECKOTO M HHEPreTUYECKOro OOMEeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIIOIOTBOPEHHS, PA3BUTHS U
Pa3MHOXXEHHSI, HMHIMBUIYaJbHOTO Pa3BUTUS  OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 3a CyIIECTBOBAHUE, ECTECTBEHHOTO
oTOopa, BHI000pa30BaHUs, MPUCTIOCOOIEHHOCTH OPraHU3MOB
K cpeae OOHMTaHUs, BIUSHHS KOMIIOHEHTOB 3SKOCHCTEM,
AQHTPOTIOT€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEI MECTHOCTH,
KpPYrOBOpPOTa BEIIECTB U MpeBpallleHue SHeprun B Ouocdepe;
- copMUpPOBATH YMEHUS IPUMEHSATH MOTyYCHHBIC 3HAHUS JIJIST
0OBsICHEHUs1 OHMOJOTMYECKMX MpPOLECCOB W SBICHUH, [UIs
MPUHSITHS PAKTUYECKUX PEIIeHUH B TMOBCEIHEBHOU JKU3HH C
1enplo  olecriedeHnss 0€30MacHOCTH  CBOETO  3/10pOBbSl U




3I0POBbSI  OKPYXKAIOIIUX JIFOJIEH, COOMIOACHHS 370POBOTO
00pa3a >KHU3HU, HOPM T'PAMOTHOTO TOBEJICHUS B OKPYXKarolen
MPUPOJHON Cpee; MOHUMAHUE HMCIOJIb30BAHUS JOCTUKECHHI
Ouoyiorn W OMOTEXHOJIOTHHM ISl TPUPOAOIOJIH30BAHNUS,
YMEHUE COOTBETCTBYIOIIME AapTryMEHTHl, TEPMHUHOJIOTHUIO M
CHMBOJIUKY JJIi POJICTBA OPraHU3MOB pAa3HBIX  TPYIIII,
B3aMMOCBSI3M OPraHU3MOB W CpeIbl OOWTaHUS;, E€IUHCTBA
YEJIOBEUYECKUX pac; HEOOXOIMMOCTH 3JI0pOBOTO  obOpasa
JKW3HU, COXPAHEHHS Pa3HOOOpa3us BUIOB M IKOCHUCTEM, Kak
YCIJIOBHS COCYIIIECTBOBAHMUSI IPUPOJIBI M UETIOBEUYECTBA;

- copMHpOBaTH YMEHHS pEIIaTh OHOJIOTHUECKHE 3ajayH,
COCTaBJISITh TEHOTUIUYECKUE CXEMbl CKPEIIMBAHUS IS
pPa3HBIX TWIIOB HACJEJAOBAHHUS TPU3HAKOB Yy OPraHU3MOB,
COCTaBISITh CXEMBl TIEpeHOCa BEIIECTB W DHEPrUM B
9KOCcUCTeMax (IeHM TMTAHWS, WHUIICBBIE CCETH), BBISBIIATH
MPUYNHHO-CIICJICTBEHHBIE  CBSI3U  MEXIY HCCIETyeMBIMHU
OMOJIOTUYECKUMH OOBEKTaMH, JeiaTh BBIBOABI W IMPOTHO3BI
pPe3yJabTaTOB;

- chopmupoBaTh  yYMEHHUS ~ KPUTHYECKM  OLIEHUBATH
nH(popMaIi0 OMOJOTUYECKOTO COJEPKAHMS, BKIIOYAIOIIYIO
NICEBJOHAYYHBIEC 3HAHUS U3 PA3JIIMYHBIX HICTOYHHUKOB (CPECTBA
MaccoBOi HMH(pOpPMalMU, HAYYHO-TIOMYJISIPHbIE MaTEpUabl);
UHTEPIPETUPOBATh  ATHUYECKHUE  AaCMEKThl  COBPEMEHHBIX
UCCJIEIOBaHMI B OMOJIOTHUH, METUIIUHE, OMOTEXHOJIOTUH;

- HHTEpPIPETHPOBATH OSTUYECKHE AaCHEKThl COBPEMEHHBIX
UCCIIEIOBaHNIT B OHOJOTMHM, MEIHIIMHE, OWOTEXHOJOTHUU;
paccMaTpuBaTh  IVIOOANBHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOLICHHIO K HUM
COOCTBEHHYIO TMO3WIIMIO, YMEHHE OLIEHUBATh JTUYECKUE
aCTMEeKThl ~ COBPEMEHHBIX  HCCIEAOBaHMA B 0o0JacTu
OMOTEXHOJIOTHH M TeHETHYECKHUX TEXHOJOTHI (KIOHHUPOBAHHE,
HCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpPAaBICHHOE U3MEHEHHUE
T€HOMA U CO3/IaHHe TPAHCT€HHBIX OPTaHNU3MOB).

- chopmupoBaTh  yMeHHUST ~ co3laBaTh  COOCTBEHHBIC
NUCbMEHHBIE M yCTHBIE  COOOIIEHHMs Ha  OCHOBE
Ounonornveckold MHGOPMAIMU W3 HECKOJIBKHUX HCTOYHHKOB,




TPaMOTHO MCIOJIL30BaTh IOHATUHHBIN anmapar OHOJIOTUH;

- yMETb BBIJIBUTATh TUTIOTE3bI, MIPOBEPSITH ux
OKCIEPUMEHTATBHBIMUA  CPEICTBAMHU, (QOPMYNIHpYys  Leb
WCCJICIOBaHMs, aHAIM3UPOBATh IOJIYUEHHBIE PE3YJIbTaThl U
JIeaTh BBIBOJIBI;

MPUHUMATH y4acTHE B HAYYHO-HCCIIEI0BATEIBCKON pabdoTe 1o
OMOJIOTHH, SKOJOTUM W MEIUIMHE, MPOBOAMMON Ha Oa3ze
IIKOJIGHBIX HAyYHBIX OOINECTB W TMYOJUYHO MPEICTABIATH
MOJTYYCHHBIE Pe3ybTaThl HAa YYEHUUYECKUX KOH(EpeHIHsIX
pa3HOTO YPOBHS;

OK 02. Hcnons30Barh
COBPEMEHHBIC CpEJCTBA IOWCKA,
aHau3a u UHTEPIIPETANN

uHpopmanuu u
WHPOPMAIMOHHBIE  TEXHOJIOTUU
TSt BBITTOJTHEHUS 3a1a4
npodhecCuoHATBHOM
NesITeNbHOCTH

B o0JsiacTi IEHHOCTH HAYYHOTI'O MO3HAHMS:

- c(hopMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH W OOIIECTBEHHOMH
MPaKTUKH, OCHOBAaHHOTO  Ha  JHAJOTe  KYJIBTYp,
CIOCOOCTBYIOIIETO  OCO3HAHHUIO  CBOETO  MecTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEpPUICHCTBOBAHHWE  S3BIKOBOW UM  UYWTATEIbCKOMU
KYJIbTYpPbl KaK CPEJCTBa B3aUMOJICHCTBUS MEXIY JIIOJbMU
Y TIO3HAHUS MHPa;

- OCO3HAHUE [ICHHOCTH HAYYHOH AESITEeIbHOCTH, TOTOBHOCTh
OCYILIECTBIISTh ~ NPOEKTHYIO U HUCCIIEJOBATEIbCKYIO
JeSITeNIbHOCTh MHIUBUYAIbHO U B TPYIIIIE;

OBJageHue YHUBEPCAJIbHBIMHA y4eOHbIMU
NM03HABATEJIbHbIMH AeliCTBUSIMMU:

B) padora ¢ undgopmanueii:

- BIAQJETh HaBbIKAMU TMOJydYeHUs uHpopmanuu U3
UCTOYHUKOB pasHbIX THUIIOB, CaMOCTOSITENILHO
OCYILIECTBIISITh  MOUCK, AaHalu3, CHUCTEeMATHU3alUI0 U
UHTEPIIpETalNi0 UHPOPMAIMKU PaA3THUYHBIX BUJIOB U (OpM
MIPE/ICTABIICHHUS;

- co3JaBaTh TEKCTHl B Pa3IMYHBIX (opMaTax C Y4eToM
Ha3Ha4YeHHs] HH(OPMAILIUU U LEJIeBOW ayAUTOPHH, BEIOUpast
ONTUMANBHYIO (HOPMY IIPEICTABICHUS U BU3YalIU3allHH;

- OILIGHHUBAThH JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OPMAIINH,
€€ COOTBETCTBHE IMPABOBBIM M MOPAIbHO-3THYECKUM
HOpMaMm;

- chopmMupoBaTh  yYMEHHUS  KPUTHYECKH  OIICHUBATH
uH(pOpPMaLMI0 OMOJIOTUYECKOTO COJEpKaHUS, BKIHOYAOLIYIO
MICEBIOHAYYHBIE 3HAHUSI U3 PA3IMYHBIX HCTOYHHUKOB (CPECTBA
MaccoBoi WH(pOpMalMU, HAy4YHO-TIOMYJISIPHbIE MaTepHabl);
WHTEPIPETUPOBATh  ATHYECKHE  aCTEKThl  COBPEMEHHBIX
HCCIIEAOBAHUM B OMOJIOTHU, MEAUIIHHE, OMOTEXHOJIOTHH;

- HHTEpPIPETHPOBATh OSTHYECKHE aCMEKThl COBPEMEHHBIX
UCCIIEIOBaHUIT B OHOJOTMHM, MEAUIIMHE, OWOTEXHOJOTHUU;
paccMaTpuBaTh  TJIOOATBHBIE  JKOJOTHYECKHE MPOOIEMBbI
COBPEMEHHOCTH, (OpPMHUPOBATH IO OTHOLIEHHIO K HHUM
COOCTBEHHYIO TMO3MIIMIO, YMEHHE OLIEHUBAaTh OJTUYECKUE
aCIeKThl ~ COBPEMEHHBIX  HCCIEJOBaHM B oOmactu
OMOTEXHOJIOTUHN M T€HETUYECKUX TEXHOJIOTHIA (KJIOHHUPOBaHHE,
HCKYCCTBEHHOE€ OIUIOJJOTBOPEHHE, HAIPaBICHHOE W3MEHEHHE
F€HOMA U CO3/IaHH€ TPAHCT€HHBIX OPTraHU3MOB).

- chopmupoBaTh  yYMEHHsS  CO3/aBaTb  COOCTBEHHbIE
NUCbMEHHBbIE M yCTHbIE  COOOIIEHHMS Ha  OCHOBE
Ouonoruueckoid MHGOPMALMU U3 HECKOJIbKUX HCTOYHUKOB,
rPaMOTHO MCHOJIb30BaTh MOHATUHHBIN anmnapar OHOJOTUY;




- HCHOJB30BaTh  CpeAcTBA  MH(MOPMAIMOHHBIX |
KOMMYHHUKAI[HOHHBIX TEXHOJIOTHH B pelieHun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3AIlMOHHBIX
3aga4d ¢ coOmroeHrneM TpeOOBaHM SPrOHOMHKH, TEXHUKU
0€3011aCHOCTH, TUTUEHBI, PeCypcoCOepexeH s, TPaBOBBIX U
TUYECKUX HOPM, HOPMUH(POPMAIIMIOHHOW 0€3011aCHOCTH;

- BJaJCTh HAaBBIKAMU  PACHO3HABAaHUS W  3alUTHI
nH(bOpMaIU, HTHPOPMAITMOHHOW 0€30TTaCHOCTH JIMYHOCTH;

OK 04. OPdexTrBHO
B3aMMO/IEIICTBOBATh U paboTaTh B
KOJUIEKTUBE U KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOTIPEICTICHUIO;

- OBJAJCHHE HaBBIKAMH  y4e€OHO-UCCIIEI0BATEIbCKOM,
MPOEKTHOM Y COLMAIILHOM JIEATEIIbHOCTH;

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU
JIefiCTBUAMU:

0) coBMecTHas ACSITEIHHOCTD:

- IOHUMAaTh W WCIIOJIH30BaTh MPEUMYIIIECTBA KOMaHIHON U
WHIUBUAYaIbHON paboThI;

- TOpUHMMaTh  LE€JIH  COBMECTHOM  JACSATENBbHOCTH,
OpraHM30BBIBaTh W KOOPAWHUPOBATH JEHUCTBHUA IO €€
JOCTHKEHHIO: COCTaBJIATh IUIaH JEWCTBUMN, pacCHpeaessiTh
pojii C y4eTOM MHEHMIl y4YaCTHHKOB 0OCYXJaTh
pe3yNbTaThl COBMECTHOM pabOThI;

- KOOPIMHHPOBATH U BBINOJHATH PabOTy B YCIOBHUAX
pealbHOTO,  BUPTY&JIBHOTO U KOMOMHHMPOBAHHOIO
B3aUMOJICHCTBUS;

- OCYILECTBJISITh IO3UTUBHOE CTPATETMYECKOE MOBEICHUE B
pa3IMYHBIX  CUTyalUsX, MPOSABISATH TBOPYECTBO U
BooOpakeHue, ObITh MHULIUATUBHBIM

OBaanenue YHHMBEPCAJIbHBIMHA peryJIiTHBHbIMH
JefiCTBUSIMU:

T') OpUHATHE ce0s U IPYTUX Jro/IeH:

- IPUHUMaThb MOTHUBBI M apryMEeHThl JPYruX JIOAEH MpHU
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

NpU3HABaTh CBOE MPaBO M MPaBO JPYrHMX JOJeH Ha
OIIINOKU,

- pa3BHUBaTh CHOCOOHOCTh IOHMMATh MHUP C TO3UIUU

- chopMupoBaTh  yMEHHUSA C03/1aBaThb COOCTBEHHBIE
MUCbMEHHBIE M yCTHBIE  COOONIICHHMS HAa  OCHOBE
OuoJsiornueckol MHGOPMAIMK U3 HECKOJIBKUX HCTOUYHHKOB,
FpaMOTHO HNCIIOJIB30BATH HOH?[TI/II\/JIHBII\/JI annapaT 6I/IOJ'IOFI/II/I;

- yMeTB BBIIBUI'AaTh TUIIOTE3bI, HpOBepHTL nux
SKCIIEPUMEHTAJIbHBIMH  CpeACTBaMHU, (GOpMYyIUpys  Ielb
WCCIICJIOBAHMS, aHAJIM3UPOBATh TOJNyYCHHBIC PE3yJIbTaThl U
J€JIaTh BBIBOIBI,

- NPUHUMATh y4acTHE B HAYYHO-HCCIICIOBATCIILCKOW paboTe
Mo OWOJIOTHUH, SKOJOTUU W METUIIMHE, TPOBOJIMMON Ha 0Oa3ze
IIKOJIBHBIX HAy4YHBIX OOINECTB M IYOJWYHO TIPEACTABIATH
MOJIyYCHHBIC PE3yabTaThl Ha YYEHHYCCKHX KOH(MEPECHIIHIX
pa3HOTO YPOBHS,




JIPYroro 4ejloBeKa; cpele OOWUTaHWs, YepeIOBAHUS
HaIpaBJICHUN SBOJIIOIMH; KPYTOBOPOTA BEUISCTB U MOTOKA
OHCpPTUM B OBKOCHUCTCMAX 6I/IOTI/I‘-ICCKI/IX KOMITIOHCHTOB
IKOCHUCTEM.

OK 07. CopelicTBOBaTh
COXPaHEHUIO OKpY Karoleu
Cpelbl, pecypcocOepexeHu1o,
IIPUMEHSITh 3HAHUS 00
W3MEHEHWH KIIMMaTta, TPUHIIAITHI
OepeXIIMBOTO IIPOU3BO/ICTBA,
3¢hHEeKTUBHO JIECTBOBATh

BUYPE3BBIYANHBIX CUTYALUSAX

B o0s1acTH 3K0/10rMYeCKOro BOCIMTAHUSA:

- chOopMHUPOBAHHOCTb  OIKOJIOTHYECKOH  KYJBTYpHI,
IIOHUMAaHHE BIIMSTHUS COLIMAJIBHO-3KOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJAHOM M  COLMAIBHOMU
CpeJibl, 0CO3HAaHUE III00ATLHOTO XapaKTepa IKOJIOIMUECKUX
npooseM;

- IUIAHMPOBAaHME M  OCYUIECTBIEHUE JCUCTBUH B
OKpYKalollel Cpe/ie Ha OCHOBE 3HAHUS LIEJIEW YCTOMYHBOTO
pa3BUTHS YEIIOBEUECTBA;

- AaKTMBHOE HENpUATHE JEWCTBUHM, NPHUHOCAIINX BpEX
OKpY»Kalollen cpere;

- YMEHHUE IIPOTHO3UPOBATH HeOJIaronpusiTHbIE
3KOJIOTUYECKUENOCIEACTBUS IPEAITPUHUMAEMBIX JEHCTBHIA,
MpEeAOTBPALLATh UX;

- pacuiMpeHHe OImbITa JeATEILHOCTH OSKOJOTHYECKOU
HaIpaBJICHHOCTH;
- OBJAJCHHE HaBBIKAMH  y4e€OHO-HCCIIEI0BATEIbCKOM,

HpOCKTHOfI n COHH&HBHOﬁ JACATCIIBHOCTH,

- BIIAJETh CHUCTEMOH 3HAHUW 00 OCHOBHBIX METOIAX
HAyYHOTO IIO3HAHUS, WCIIOJNB3YEMBIX B OHOJOTHYECCKUX
UCCIICIOBAHUSAX JKUBBIX OOBEKTOB W JKOCHUCTEM (OTHCAHHE,
U3MEpeHue,  MPOBEACHHWE  HaONOJeHWH),  crmocobamu
BBISIBJICHHSI M OTICHKU aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;
- YMETh BBISBIATH OTIUYUATEIbHBIC MPHU3HAKKA IKUBBIX
CHUCTEM, B TOM 4YHCIe T'pHOOB, PACTCHHI, >XUBOTHBIX H
YeNoBeKa; MPHUCTIOCOONIEHHOCTh BUIOB K Cpeie OOWTaHWUs,
A0MOTHYECKUX U B3aMMOCBSI3CH aHTPOIIOTEHHBIX MECTHOCTH;

- YMETh BBIJICNIATH CYIICCTBEHHBIC MPU3HAKH OHOJOTHYCCKHUX
IpoleccoB: oOMeHa BelecTB (MeTrabonausM), uHGopMaluu u
NpeBpalleHus]  dHEPruH, OpoXKeHUs, aBTOTPOPHOrO H
rereporpoHOr0  TUMOB  MHUTaHWs,  (POTOCHHTE3a |
XeMOCHHTE3a, MUTO3a, Mei03a, raMeTorenes3a, SMOpUOTeHesa,
MOCTAMOPHUOHAIBHOTO pa3BUTHA, Pa3MHOXKEHUS,
WHIWBHUIYAIbHOTO  Pa3BUTHUS  OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUA T€HOB, reTepo3uca; NEeUCTBUHU
UCKYCCTBEHHOI'O  CTaOWJIM3UPYIOIIETO0 , JBIXKYIIErOo U
pa3pbIBAIOILETO otOopa, AJJIOTIATPUYECKOTO u
CUMIATPUYECKOTO BUI000pa30BaAHUS; BIMSHUS  ABUKYIIHX
cui IBOJIIOLIMH Ha reHooHA MOMYJISILHH;
NPUCTIOCOOJICHHOCTH  OPraHU3MOB K  cpeae  oOuTaHus,
Yyepe0BaHMs HAPABICHUH 3BOJIOLUHU; KPYrOBOPOTa BEUIECTB
U TIOTOKA SHEPTUHU B SKOCUCTEMaX OMOTUYECKUX KOMIIOHEHTOB
9KOCHUCTEM.




2.CTpyKTypa U coaepxaHue 001e00pa3oBaTeJbHON THCHUILIMHBI «buosorus»

2.1. O6BeM IUCIUILINHBI U BUIBI YI€OHOH pabOThI

By yaeOHON paboOThI O0beM B yacax
OOBeM 00pa3zoBaTeIbHOM MPOTPAMMBI AUCIUTLTAHBI 72
B T.U.

OcHOBHOE coziepKaHue 67
B T. U.:

TeopeTudeckoe o0ydeHHE 38
[IpakTiueckue 3aHsATHS 26
B T.4. KOHTPOJIbHBIE Pa0OTHI 8
JlaGopaTopHbIe 3aHITHS 3
[IpodeccnonanbHO-OPUEHTUPOBAHHOE COIepKaHUE (COIEp)KaHHE 3
MPUKIIATHOTO MOTYJIS)

B T. 4.:

Teopernueckoe oOydeHHE 2
[IpakTUyeckue 3aHATHS 1
[Tpomexyrounast atrectanus (qudd3auer) 2




2.2. TemaTu4ecKuii IJIaH U cofep:xkanue Tucuuminnesl «bUOJIOTUSA»

HaumenoBanue pasgenoB u | Cogep:kanue  y4eOHOro  marepuaja  (OCHOBHOe W mpodeccuoHalbHO- | O0bem ®opmupyemble

TeM OPHEHTHPOBAHHOE), JIA00OpAaTOpPHbIe M NpPaKTHYecKHe 3aHATHA, NPHUKJIAJAHON | YacoB KOMIIeTeHI[ U
MOAYJIb

1 2 3 4
OcHoOBHoOe coJiep;kaHue

Pa3nesa 1. Kierka- cTpyKTYpHO-GYHKIIMOHAIbHASL € IUHULIA KHBOTO

Tema 1.1. OCHOBHOE CcO/lep:KaHue

BuoJiorus kak Teopernueckoe odyuenue 1

HayKa buonorus xak Hayka. CBsi3b OMOJOTMM C APYrUMHU HayKaMu: OMOXuMHs, OHMO]U3UKa,
Ouonuka, reHoreorpadpus m aAp. Pomp m wmecro Ouwonormu B (OPMHUPOBAHUH OK 02
COBPEMEHHON HaydYHOW KapTHHBI MUpa. 3Ha4YeHHE OWOJOTWYECKUX 3HaHuH. Mcrtopus
Ouonoruy. 3HAYeHHE LUTOJOTMM JJs PAa3BUTHS OMOJOTHMM M TO3HAHMS TPUPOIBL.
MeTo1bl HUTOJIOTUU: MHUKPOCKOTHS, Xpomarorpadusi, 31eKTpodopes3, MEeTo ] MEUEHBIX
aTOMOB, AU depeHuanbHoe HeHTpUuyrupoBaHue, KyabTypa KIeTOK

Tema 1.2. O0masn OCHOBHOE CO/Iep:KaHue

XapaKTepucTHuKa Teopernueckoe o0yueHue 1

KU3HH PaznooOpaszue  Ouocucrem. OpraHu3zauusi  OMOJIOTUYECKUX  CHCTEM.  YPOBHHU
OpraHu3auy OHOCHCTEM: MOJICKYISIPHO TEHETHYECKHH, OPraHOWJIHO KJICTOYHBIMH, OK 02
OpPraHU3MEHHbIH, MOMYJIALMOHHO-BUIOBOM, AKOCUCTEMHBIH (OMOreoleHOTHUYECKHI),
ouochepupiii. Hayku, usydaromme OHOJOTHYECKHE OOBEKThI Ha pa3HBIX YPOBHSIX
opranuzanuu xu3HU. OOLIas XapaKTepUCTHKAa JKU3HHU, CBOMCTBAa JKHUBBIX CHCTEM.
IIponeccsl, mporcxoasiye B OHoCucTeMax

Tema 1.3. buosornvecku | OCHOBHOe co/iep;KaHue

BasKHbIe Teopernueckoe o0y4eHune 1

XUMHYECKHe Xumuueckuil cocraB KiaeTkd. Heopranuueckue BemlecTBa KIETKH, MX OHOJIOrHMYEcKas

COeIMHEeHUA poab. Opranndeckue BeniecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa OK 01
U QyHKIMM OeIKOBOW MOJeKylbl. PepMeHTbl, NPUHIUN UX AEHCTBUS. YTJIEBOIbI. OK 02
buonornyeckue ¢pynkuuu yrieoaoB. Jlumuasl. O0muit mian crpoenus. ['napoduibHo- OK 04

runpodoOHble cBoiicTBa. Kiaccudukanms munuaoB. buonoruueckue  QyHKIUH

munuaoB. AT®. Crpoenue mosekynasl AT®. buonoruueckue pynxkuun ATO.




IIpakTHYeckne 3aHATHS

Ponp GenkoB, yriaeBo 0B M )KHPOB B OpraHU3ME YelIoBeKa. BUTaMUHBI 1 OMOJIOTHYECKU
aKTUBHBIC JJ0OABKH, UX 3HAYCHUE B KU3HU OpraHU3Ma 4elioBeKa. [ MImo- u aBUTaMUHO3BI
ux nocneactBus. lIpencraBineHue  YCTHBIX — COOOIIEHHMH C  MPE3CHTAIMEH,
MOATOTOBJICHHBIX 110 MEPEYHIO0 UCTOYHUKOB, PEKOMEHIOBAHHBIX MPETIOAaBaATEIIEM.

JlabopaTropHbie 3aHATHS

JlabopatopHnast padorta "Onpeznenenue Butamuna C B mpoayKTax muTaHus"

HOI[FOTOBKa BapuWaHTOB OIIbITA, Ha6J'II-OI[€HI/I€ 3a Ka4YCCTBCHHBIMU PCAKIHAMU,
3alMojHeHue  pabouedl  TaOMUIBL,  MHTEpHpeTalus  HaONIOJAaeMbIX  SBJICHUH,
(dhopMynupoBaHH€e BHIBOJIOB.

JlabopaTtopnas padota «I'mapoduiasHO-TUIPOPOOHBIE CBOMCTBA JIMITHIOBY

HO)IFOTOBKa BapHWaHTOB OIIbITA, Ha6J'II-OI[eHI/Ie U3MCHCHUA PaCTBOPUMOCTHU JIMIINIOB,
3amoJiHeHne  pabouedt  TaOmWIBI, WMHTEpHpeTanus — HAOMIOJAEeMBIX  SIBIICHHH,
(dhopMynHpOBaHHE BHIBOIOB

Tema 1.4.
CtpyKkTypHO-
GyHKIHOHATIBHAS
OpraHu3anms KJIeToK

OCHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue

Knerounas teopust (T. IlIBann, M. Illnefinen, P. BupxoB). OCHOBHbBIC MOJIOKEHUS
COBPEMEHHOM  KIETOYHOW  Teopuu. THIBI  KIETOK:  JyKapUOTHYeCKas |
npokapuotuyeckas. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (PaCTUTEIBHOM,
JKUBOTHOH, rprbHOI). CTpoeHHe MPOKaApHOTHUYECKON KIeTKH. OCOOCHHOCTH CTPOCHUS
rerepoTpodHO U aBTOTpoHOW  MpokapuoTHyeckux  kietok.  CrpoeHue
1a3MaTH4eckoi MeMOpanbl. TpaHCHOPT BEUIECTB Yepe3 MIIa3MAaTUYECKYI0 MEeMOpaHy:
MACCUBHBIM M aKTHBHBIA. DHAOIMTO3: MUHOIMTO3, (aronuros. Jk3ouuto3. Obonouka
WK KJIeTouHasi cTeHka. CTpykTypa i QYHKUIUU KIETOYHOM CTEHKU pacTeHul, rpuboB.
Huromnasma. I[uto3oms. I[lurockener. OpHoMeMOpaHHBIE OpPraHOUIBl  KIIETKU:
suporiazmatuueckas cerb (OIIC), ammapar [onpmku, JIM30COMBI, MEPOKCHCOMBI,
BaKyOIll PACTUTENBHBIX KIIeTOK. CTpoeHHe U (QYHKIIMU OTHOMEMOpPAHHBIX OPTaHOWIOB
knetku. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpraHOWIbl KJIETKH: MHUTOXOHJPHH, IIIACTUABL: XJIOPOILJIACTHI,
XpOMOIIIACTHI, JIGHKOIUTACThI, UX CTPOCHHE U (PYHKUUU. SINepHbIH ammapaT KIEeTKH,
CTpOEHHUE U (PYHKIIHU.

HemeMOpaHHbie OpraHOUBI KIETKU: PHOOCOMBI, MUKPOTPYOOUKH, KIECTOYHBIA IEHTP.
Opranonibl JBMKCHUS: PECHUYKU U KTyTUKH. CTpoeHne u yHKIUHU HEMEMOpaHHBIX

OK 01
OK 02
OK 04




OpPraHouIOB KJIETKHU

JlaGopaTopHble 3aHATHS

JlaboparopHas padota «CTpoeHHE KJIETKH (pacTeHUS, )KHUBOTHBIC, TPUObI) M KJICTOYHBIC
BKJTIOUEHUS (KpaxMail, KapOTHHOUIBL, XJIOPOTIACTHI, XPOMOILIACTHI)»

[IpuoOpereHne ombiTa MPUMEHEHHUS TEXHUKH MHKPOCKOTIMPOBAHUS IMPH BBIMOJHCHUN
nabopaTtopHbix pabot. IloaroroBka MUKpoOIpenapaTroB, HAOIIOJCHHE C TOMOIIBIO
MUKPOCKOIIA, BBISIBJICHHE PA3IMYUN MEXKIy U3y9aeMbIMU OOBEKTAMHU, HHTEPIIPETAIUS
HaOTIOIaeMBbIX SBJICHHH, (POPMYIMPOBAHUE BHIBOJIOB.

Jlabopatopnast pabora «I[IpoHuaeMocTs MeMOpaHbl (TUTA3MOJM3, JETIA3MOJIU3)».
[IpuoOpereHne ombiTa MPUMEHEHHUS TEXHUKH MHKPOCKOTIMPOBAHUS TPH BBITOJHCHHUH
nabopatopubix paboT. [loaroTtoBka MuUKpompemaparoB, HAOIIOJIEHHWE C TOMOIIBIO
MHUKPOCKOTIA, BBISBJICHHUE Pa3IMUdid MEXIy W3y4aeMbIMH OOBEKTaMH, WHTEPIPETAIUs
HaOJI0/TaeMBIX SIBIICHUH, (DOPMYITHPOBAHNE BBIBOJIOB

Paznea 3. CTpoenne u cBoiicTBa

HECOPraHU4€CKUX BEIICCTB

Tema 1.5. CrpykTypHO-

OcHoOBHOE coepxaHue

(pynkuuonanbHbie (akropsl

Teoperuyeckoe odyueHue:

HaCJICeACTBEHHOCTH

CtpoeHne  XpoMOCOM. XPOMOCOMHBIM  HAO0Op  KJIETOK, TOMOJIOTHYHBIC U
HErOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOUJIHBIM W AUIIIOWAHBIN Habop. HykinenHoBbie
kucinotel. JHK wu PHK. Crpoenne HyKJIeMHOBBIX KHCIOT. HykieoTuasl.
Komniementapueie azotucteie ocHoBaHus. [IpaBumo Yapradda. Crpykrypa JHK -
NIBOWHAs coupayib. MectoHaxoxaeHue u Ouosormueckue ¢ynkmuun JHK. JIHK-
skcneptusa. Buabl PHK. ®ynkiuuu PHK B kinetke

HpaKaneCKne 3aHaTHA: Pemenue 3aaa4 Ha OmnpeAcICHUE II0CICA0BATCIbHOCTH
HYKJICOTUIOB

OK 01
OK 02

Tema 1.6.

OcHoOBHOE coiep:KaHue

ITpoueccnl MATPHYHOT O

Teopernueckoe odyueHnue:

CHHTE3a

Marpuunblii cunte3 JIHK - perumkanus. [lpunuunel perukanuu JIHK. Mexanuszm
perumnkanuu JIHK. Penapamus JIHK (nopernekatuBHas, moctperiekaTtuBHas ). Peakiun
MaTpUYHOTO CHUHTE3a. [[pMHIIMI KOMIIJIEMEHTAPHOCTU B PEAKLUSAX MATPUYHOTO CUHTE3A.
JIHK u rensl. 'eHeTHUecKkuil Ko, €ro cBoicTBa. TpaHCKpUIUS - MaTPUUYHBIA CUHTE3
PHK. Tpancnsauus u e€ stansl. YcioBus OuocuHTe3a Oenka. Crpoenune T- PHK n
KOJIMpOBaHUE aMUHOKUCIOT. Posib pubocom B 6uocuHTe3e Oenka

IIpakTHYecKkne 3aHATHSA

Pewrenne 3agau Ha oOmpeneieHUE IOCIEAOBATEIBHOCTH AMUHOKUCIOT B MOJIEKYJIE
Oenxa.

Perienue 3a1a4 Ha onpeieIeHUe TOCIE0BATEIbHOCTH AMUHOKHUCIIOT B MOJIEKYJIe Oerka

OK 01
OK 02




B CJIy4ae U3MEHEHMUS MOCIEN0BATEIbHOCTH HyKiIeoTHA0B JIHK

Tema 1.7. HekJjieTouHbIE
(popMbI KHU3HU

OcHoBHoOe coepkaHue

Teopernueckoe o0yuenue

Bupycsl - HekeTouHbie (POPMBI )KU3HU U 00IHTraTHEIC Mapa3uThl. CTPOCHUE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, pETpOBHpPYcOB, Oaktepuodaros. Kuznenusrii wuka JHK-
conepxamux BupycoB, PHK-comepkammx BupycoB, Oakrepmodaro. BUY, remarut

YeJI0BEeKa. OK 02
baxrepun. O6mas xapakrepuctuka. [lonstue mramm. Bupycsl n 6akrepun: cxoacTsa u OK 04
paznuuus
IIpakTnuyeckune 3aHATHS
Bupycuble u OakrtepuanbHble 3a0osneBaHus. OOlIMe NPUHLIUIBI HCHOJIB30BAHUS
JeKapCTBEHHBIX BemecTB. OCOOEHHOCTH MPUMEHEHHSI aHTHOMOTHUKOB.
[IpencraBienue yCTHBIX COOOUIEHMH € Mpe3eHTalued, MOArOTOBIEHHBIX MO0 MEPEYHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX MTPernojaBaTesieM
Tema 1.8. O0men BemectB U | OCHOBHOE cOep:KaHHeE
npeppamieHue 3Hepruu B | Teopernyeckoe o0yyeHue
KJIeTKe ACCUMWIALINS U TUCCUMUIISIIIUS - IB€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BElecTB:
aBTOTPO(MHBIA W TeTepOTPOQHBIA, a’pOOHBIM M aHA’POOHBIA. DHEPreTHYECKOE OK 02
obecrieueHue KIeTKu: npeBpaiieHne AT® B 0OMeHHBIX Tporieccax. depMeHTaTUBHBIN
XapaKkTep peakUuid KIETOYHOTOo MeTaboau3Ma.
[lepBuuHbIli CHHTE3 OpraHMYECKUX BeEIIeCTB B KieTke. [lmacTuueckuil oOMeH.
®dotocuHTe3. XeMOCHHTE3. AHA’pOOHBIM dHEPreTUYecKHii oO0MeH. AHa’pOoOHbBIC
opranu3Msbl. bpoxkenue, aBTOTpodHBIM U reTepoTpOodHBI TUI MUTAHUS. AHa’dpOOHBIE
MUKPOOPraHU3Mbl KaK OOBEKTbl OMOTEXHOJIOTMH. JTalbl 3HEPreTUYecKoro oOMeHa.
I'mukonu3. buonornyeckoe oKUCIeHNE, WK KIETOYHOE JbIXaHHE
Tema 1.9. ’Kuznennblii nukJja | OCHOBHOe co/iep;KaHue
KkJjeTku. Murto3. Meiio3. Teoperuueckoe o0yueHue
Knerounsiit nuki, ero nepuonsl u perynsauus. [lepuoast natepdassl uX 0COOEHHOCTH.
HuddepeHnnanus KIETKH M apecT KIETOYHOTO MHKIA. JleleHue KIeTKH - MHUTO3. OK 02
Cragum MuUTO3a M INpoUCXOoJduIMe mpouecchl. KapuoknHe3 M LUTOKUHES. OK 04

buonorunueckoe 3HaueHne muto3a. Meio3 - penyKIMOHHOE naeneHue kineTku. Craaun
Meno3a. Melo3 - OCHOBa IOJIOBOrO pasMHOXkeHHs. [loBeneHue XpoMocoM B MeHO3e.
Kpoccunrosep. buonormueckuit cmbicn Melo3a. OddexTsl MeiHosza. Meiio3 B
YKU3HEHHOM LIMKJIE OPraHU3MOB.

KonTpoabHas pabora




Pa3nen 2. Crpoenne u GyHKIIMHM OpraHu3Ma

HpO(l)eCCHOHaJIbHO'OpHeHTI/IPOBaHHOQ CodepiKaHuE TEOPETUIECCKOIO oﬁyqem/m

Tema 2.1. Crpoenue
oprasusma

OcHOBHOE cojiepkaHue

Teopernueckoe o0y4enne

Opnoksietounble  opraHu3Mbl.  KoJjioHuanbHble  OpraHu3Mbl.  MHOTOKJIETOYHbBIE
opraHu3Mbl. B3aumocBs3b yacTeli MHOTOKJIETOUHOro opranuzMa. @yHkuus. Opransl u
CUCTEMBI OpraHoB. Ammaparbl opraHoB. ['omeocra3 opraHusma U €ro MojaJepKaHue B
IpoLIECCE KUZHEAEATEIbHOCTH. DYHKIIMOHAIbHAS CUCTEMA OPraHoB. TKaHU pacTEHUM.
Tkanu XUBOTHBIX M denoBeka. Opranbl pacTeHui. OpraHbl M CHCTEMBI OPraHoB
KUBOTHBIX M UE€JIOBEKA. 3HAUEHUE OMOPHI, ABMKEHHUS, MUTAHUS, JbIXaHUS, TPAHCIIOPTA
BEIIIECTB, BbIJICJICHNUS, 3alIUTHl. 3HAUEHHUE POSIBICHUS Pa3Ipa)kKUMOCTH U PETYISIUU

OK 02
OK 04

Tema 2.2.
DopMbl Pa3sMHOKeHUs
OPraHM3MOB

OcHoBHOE CoA€cpKaHUuE

Teoperuyeckoe o0yueHue

@opMBI  pa3sMHOXKEHHUS OpraHu3MoB. becnojioe u T1oj0Boe pa3MHOXKEHHEe. Buabl
0ecroyioro pa3MHOXKEHMS: IPOCTOE [EJIEHHE HAABOE, IOYKOBAHME, DPAa3MHOXKEHHE
CIIOpaMH, BEreTaTUBHOE pa3MHOXKEHHE, (parMeHTauus, KkioHupoBaHue. I[losoBoe
pa3sMHOXKCHHE.

OK 02

Tema 2.3
OHTorenes
KHUBOTHBLIX M 4YeJI0BEKa

OcHOBHOE coiep:KaHue

Teopernueckoe o0yueHue

I'amerorene3 y xuBOTHBIX. CrniepmaToreHe3 U ooreHe3. CTpOEHHE IMOJOBBIX KIETOK.
OmnonoTBopeHre M SMOpPUOHAIBHOE  Pa3BUTHE  KUBOTHBIX.  [lapTeHoTreHes.
DOMOpuorenes (Ha mpumMepe JaHreTHuka). Ctaguu aMOpruoreHesa.

Poct u pasButue xuBoTHbIX. [locTamOpuonaneHbiii mepuox. Ilpsmoe u Hempsimoe
pasButue. PazBurue ¢ MmetaMopdo30M y OECIIO3BOHOUYHBIX U MO3BOHOYHBIX KUBOTHBIX.
Craguu TOCTAMOpPHUOHAILHOTO Pa3BUTUS Yy JKUBOTHBIX U 4YenoBeka. Ilepuomsl
OHTOT€HEe3a ueloBeka. buonornueckoe crapeHue u cMepthb. [ 'epoHToI0THS

OK 02
OK 04

Tema 2.4. OHnTtorenes
pacrenuii

OcHOBHOE colep:KaHue

Teoperuueckoe o0yueHue

l'amerodutr u crnopodur. PasmMHOKEHHME W pa3BUTHE BoJopocici. PasMHOXeHHE H
Pa3BUTHUE CIIOPOBBIX pacTeHUW. PasMHOXKEHHE M pa3BUTHE CEMEHHBIX pacTeHUU. Pocr.
[lepronabl OHTOTEHE3a pacTEHUI

OK 02
OK 04

Tema 2.5. OcHOBHBIE
MOHATHUSA ITeHEeTHKH

OcHOBHOE coep/kaHue

Teopernueckoe o0yuenue
I'eneTnka Kak Hayka O HACJEICTBEHHOCTH M W3MEHYMBOCTH OpraHu3MoB. OCHOBHBIE
reHeTu4eckue MNOHATHS M cuMBosbl. ['eH. I'enotun. denHotun. AJsuienbHBIE TEHBL

OK 02




AnbTepHaTUBHBIE NTPU3HAKU. JIOMUHAHTHBINA M PELECCUBHBINA MpU3HAKU. ['omMo3urora u
rereposurora. Ywucras  suHusA. [uOpuapl.  OCHOBHBIE  METOABI  I'€HETHKHU:
rUOPHI0JIOTHUECKUH, TUTOJIOTUYECKHE, MOJICKYIISIPHO- TeHETHUECKHE

Tema 2.6. 3akoHoMepHOCTH
HaCJIeI0BAHUS

OcHoBHOE€ CoAcpKaHUuE

Teopernyeckoe o0yuenune

3aKOHOMEPHOCTH 00pa3zoBaHus TraMeT. 3akoHbl [. Mennmens: MoHoruOpuaHOE
ckpemuBanue. [IpaBmwio JOMUHUpPOBaHUS. 3aKOH €IMHOOOPA3Usl TIEPBOTO MOKOJICHUS.
3aKOH pacHICIUICHHUS TPU3HAKOB. LlUTONOrMYecKne OCHOBBI MOHOTHOPHIHOTO
CKpemuBaHus. [HWMOTe3a YUCTOTBI rameT. AHaJIM3UpYIONiee  CKPEIUBaHMUE.
JluruOpumHoe CKpemmBaHWe. 3aKOH HE3aBUCUMOTO HACJICOBAaHHWS IPU3HAKOB.

ITomuruGpuIHOE HACIENOBAHUE U €TO 3aKOHOMEPHOCTH. OK 02
IIpakTHyeckue 3aHATHSA OK 04
Pemenue 3aaa4 Ha ONnpcacjICHUC BCPOATHOCTH BO3HHMKHOBCHHA HACJICICTBCHHBIX
MPU3HAKOB IPU MOHO-, IH-, TMOJUTHOPHIHOM M AaHAJTU3UPYIOUIEM CKpEIIMBAHUH,
COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCHIMBAHUA
Tema 2.7. BzanmopeiictBue OcHoOBHOE coepxaHue
TeHOB Teopernyeckoe o0yueHue
leHoTHN Kak LEJI0CTHAs cUcTeMa. MHOXKECTBEHHOE AeicTBUE reHOB. Ilneiorpomus. OK 01
MHOKeCTBEHHBIN a/ulenn3M. B3auMmozeicTBre auieibHbIX TeHoB. KomoMHHHpOBaHHE. OK 02
B3anmopnelictBue HeamenbHbIX reHoB. KoMmieMenTapHocTh. Dnincrtas. [lonumepus
IIpakTnyeckune 3aHATHSA
Pemenue 3amau Ha omnpenesneHHe BEPOSTHOCTH BO3HUKHOBEHHS HACIIEICTBEHHBIX
OPU3HAKOB TMPU  PA3IMYHBIX  TUMAX  B3aUMOJICHCTBUS TE€HOB, COCTaBJICHUE
TeHOTUITMYECKUX CXEM CKPEIIUBAHMUSI
Tema 2.8. OcHoOBHOE coiep:KaHue
Cuemiennoe  HaciieqoBanue | Teoperndeckoe obyueHune OK 01
NPHU3HAKOB 3akonbl T. Moprana. CueruieHHOE HacleIOBaHHE T'€HOB, HapyIIeHHE CIEIUICHHUS. OK 02
XpoMOcOMHasE TeOpHsl HAClEACTBEHHOCTU. | €HeTH4ecKoe KapTUPOBAHHUE XPOMOCOM.
Hcnonb3oBaHne KpOCCUHIOBEpa AJIsl COCTABICHHS T€HETHYECKIX KapT XPOMOCOM
IIpakTHYecKkne 3aHATHSA
Pemenune 3amau Ha ompeneneHHe BEPOSTHOCTH BO3HUKHOBEHHS HACIIEICTBEHHBIX
NPU3HAKOB TPU CLEIUICHHOM HAclIeI0BaHUU, COCTaBIEHHUE TE€HOTUIIUYECKHUX CXEM
CKpEIIMBaHUS
Tema 2.9. I'eneTnka nosa OcHOBHOE coepkaHue OK 01
Teopernueckoe odyueHue OK 02

XpOMOCOMHLIfI MCXaHU3M OIPCACIICHUA I10JIA. AYTOCOMLI " TIOJIOBBIC XPOMOCOMBEI.




['oMorameTHbIii ¥ TeTEPOraMeTHBIN N0JI. ['eHeTHYeCKas CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnienoBanue npu3HakoB, CUEIUICHHBIX C ITOJIOM

HpaKTH‘leCKOC 3aHATHE
Pemenne 3aa4 Ha OIpCcACJICHUC BCPOATHOCTH BO3HHUKHOBCHHA HACJICICTBCHHBIX
IMPU3HAKOB, CHCTIJICHHBIX C IMOJIOM, COCTABJICHNC I'CHOTUITNYCCKUX CXEM CKPCIHIMBAHWA

Tema 2.10.
T'eneTnka 4ejoBeka

OcHoBHOE€ CoacpKaHuE

TeopeTn'{eckoe oﬁyqelme

Kaprnotun uyenoBeka. MeTonbl HM3yd4eHHsI TEHETHKM 4YEJIOBEKA: TI'€HEATOTHMYECKHH, OK 01
OJIN3HEIOBBIN, ITUTOTEHETUYECKUM, OMOXUMUUYECKHM, TOMYISIMOHHO-CTATUCTHYECKUH. OK 02
HacnencrBennslie 3a0o0yieBaHus yenoBeka. ['eHHbIe 1 XpOMOCOMHBIE O0JIE3HH YeNIOBEKa.
bone3nn ¢ HacimeACTBEHHOW MPENPacloJIOKEHHOCThIO. 3HAUYEHHE MEIUIIMHCKON
T€HETUKH B TIPEIOTBPAILICHUH U JICUCHUN T€HETUUECKUX 3a00JIeBaHUIN YEJIOBEKA
IIpakTHYeckoe 3aHATHE
Pemienne 3amau Ha ompeaeneHHE BEPOSTHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB, MCIOJB3YS METOJbl TEHETUKH YEJIOBEKa, COCTABJICHHE T€HOTHITHYECKHUX
cxeM ckpemuBaHud. IIpencraBieHune YCTHBIX COOOLIEHMM C Mpe3eHTanue o
HACJIEICTBEHHBIX 3a00JI€BaHUSIX YeJIOBEKa
Tema 2.11. 3axkonomepHocTu | OCHOBHOE cO/lepKaAHUE
U3MEHYMBOCTH Teopernyeckoe o0yueHue
B3anmoneiictBue TeHoTHIIa M cpenbl npu dopMupoBaHuH (eHotuna. M3MeHYuBOCTh
npu3HakoB. KauecTBeHHblE M KOJMYECTBEHHbIC NPHU3HAKH. BHIBI HM3MEHYMBOCTHU:
HACJE/JCTBEHHass M  HEHACIEJACTBEHHAs. 3aKOH TOMOJIOTMYECKHX  psJIOB B
HaciencTBeHHoM nsmenunsoctu (H.M. BaBuios). OK 01
Moaudukanyonsas, wWid (EHOTUIIMYECKAs HU3MEHYMBOCTh. Ponb  cpeabl B OK 02
Moau(UKaIIMOHHOW U3MeHUYnBOCTH. Hopma peakuuu npusHaka. BapuanuoHHslil pan u OK 04
BapHalMOHHAas KpuBasi. XapaKTepUCTUKA MOAU(PUKAITMOHHON H3MEHYUBOCTH
HacnencrBennas, WIm F€HOTUIINYECKast U3MEHYUBOCTb. Komb6unatuBHas
U3MEHYUBOCTD.
MyranroHHass W3MEHYMBOCTb. Buapl MyTanuii: T€HHbBIE,XPOMOCOMHBIE, T'€HOMHBIE.
[IprynHBI BOSHUKHOBEHUS MYyTaLlUN
IIpakTHYecKoe 3aHATHE
Pemienne 3amau Ha omnpeneneHUE TUMA MYTAllMU TPU TEperade HACIEICTBEHHBIX
MPU3HAKOB, COCTABJIEHUE T€HOTUIMYECKUX CXEM CKPEITUBAHUS
Tema 2.12. Cenexkuus | OCHOBHOE coepKaHHe
OPraHu3MOB Teoperuueckoe o0yueHue OK 01
Cenexiusi Kak Hayka. MeToJpl CeNeKIIMOHHOW paboThl. ['eTepo3nc M ero NmpuyUHBL. OK 02




HckyccTBeHHBI OTOOp: MacCOBBIH W WHAWBUAYaTbHBIA. OTambl KOMOWHAIIMOHHOMN
cesiekuuu. Copt, opoja, ITaMM

ANropuTtMbl  pelieHue 3agad  Ha  ONPEIENIEHUE BO3MOXKHOIO  BO3HUKHOBEHUS
HACJICJICTBEHHBIX IPU3HAKOB II0 CEJEKLUUH, COCTABJICHUE TE€HOTUIIMYECKHX CXEM
CKpELIMBAHMS.

KonTpouabHas padora

Paznen 3. Teopus 3Bo1Ionun

Tema 3.1. UcTopus
IBOJIIOLIMOHHOIO YYEeHH S

OcHoBHOE CoA€cpKaHUuE

Teopernueckoe o0y4enne

[IepBble 3BOJIIOIMOHHBIE KOHLENIMH. ['pagyanucTudeckas dBOIIOLMOHHAS KOHLEIIHUS
XK.b. Jlamapka. J[IBwxymwue cuibl 3Bojouud. KpealnoHusM u TpaHCPOPMHU3M.
Cucrematuka K. JIunHes u e€ 3HaueHue A1 GOPMUPOBAHUS UEH IBOTIOIIII
[Ipennocelnky BOSHUKHOBEHHS JapBUHMU3MA. DBOJIIOLMS BUIOB B mpHupoje. boprba 3a
cyuiecrBoBanue. EcrecTBeHHbIN 0TOOp. JlMBEepreHuus nNpu3HakoB U BUI00Opa3OBaHUE.
OcHOBHBIE NIOJIOKEHUSI CUHTeTHUecKOM Teopuu 3Botonuu (CTI). Ponb sBomtoninonHoi
Teopuu B GOPMUPOBAHUN HAYYHOUM KapTUHBI MUpa

OK 02
OK 04

Tema 3.2. Mukpo3BoJIIOIUSA

OcHoOBHOE coiep:KaHue

Teopernyeckoe o0yueHue:

MHUKpPOABOJIONKST YW MaKPOABOJIOIMS KaK dTambl  SBOJIOIHOHHOTO  IpOIecca.
['eHeTM4yeckne OCHOBBI DBOJIIONMMH. MyTanuu W KOMOWHAIIMM KakK >3JE€MEHTapHBIN
ABOJIIOIMOHHBIN Matepual. [lomynsius Kak 3JeMeHTapHas €IUMHUIA SBOJIIOIIUH.
JBwxynie cuibl ((hakTophl) ABOJONUK. MYyTallMOHHBIA MPOIECC ¥ KOMOWHATHUBHAS
WU3MEHYHBOCTb. Murpanusi. W3omnmsiwst TIOTTYJISIITHIA: reorpaguueckas
(mpocTpaHCTBEeHHas1), Ouosorudeckas (penpoayktuBHas). EcTecTBeHHBIH OTOOp -
HaNpaBJISAIOMUN  (GakTop SBOMONMU. boppba 3a cCylmiecTBOBaHHWE Kak MeEXaHH3M
JICWCTBUSI €CTECTBEHHOTO0 OTOOpa B MOMYISHUAX. Bumg m ero kpurepuu (MPU3HAKH).
Bunoob6pa3oBaHue Kak pe3yiabTaT MUKPOIBOJIOIUH

OK 02

Tema 3.3. Maxkpo3BoJiionus

OcHOBHOE coiep:KaHue

Teopernueckoe o0yuenue:

MakposBomtornusi. DopMbl M OCHOBHBIE HampaBieHUs MakpodBoiroruu  (A.H.
CesepuoB). Ilyrm  gocTikeHuss — OMONIOrMYecKOro  mporpecca:  apomopos,
uaMoananTanus, obmas aereHepanus. MeTonbl H3ydeHHS MaKpPOIBOIIOIUH. 3aKOH
3apoapimieBoro cxoactBa (3akon K. bapa). buorenernueckuit 3akon (3. ['exkens, .
Miromiep). O6mue 3aKkOHOMEPHOCTH (TIPaBHIIa) SBOTIOIUU

OK 02

Tema 3.4.

OcHOBHOE coepkaHue

OK 02




Bo3HuKHOBeHHEe M pa3BUTHE
JKM3HU HA 3eMJie

Teopernueckoe o0yueHue:

['mnore3sl W  TeOpuM  BO3HUKHOBEHMSI JKM3HM Ha  3eMJjie:  KpEaluOHU3M,
CaMOIIPOM3BOJIbHOE  (CIIOHTAHHOE)  3apO’KJIEHHE,  CTAllMOHAPHOE  COCTOSHUE,
naHcrnepMus, 6nomnod3. Hauano opranndeckoii aBomonuu. [losBieHne MEepBhIX KICTOK.
DBomoUs MeTaboJm3Ma. DBOJIONUS TEPBBIX KIETOK. [IpOKapuOTBI M SYKapUOTEHI.
HponcxomneHHe MHOT'OKJICTOYHBIX OPraHU3MOB. Bos3anknoBeHe OCHOBHBIX oapcCTB
JYKapuoT.

OcHOBHBIE YCPThI SBOJIONMHU PACTUTCIBHOTO MHpA. OcHOBHBIE YCPThI SBOJIHOIIMA
JKUBOTHOT'O MHpa

I[IpakTHYeckue 3aHATHS:

[IpencraBinenne ycTHOTO COOOIIEHUS W JICHTHI BPEMEHH TI0 OCHOBHBIM JTaram
BO3HUKHOBCHUA U PA3BUTHA KMBOTHOTO M PACTUTCIBHOI0O MHUpa, MOATOTOBICHHBIX I10
NEPECYHIO HCTOYHHUKOB, PECKOMCHIOBAHHBIX ITPCTIOAaBATCIICM

OK 04

Tema 3.5. IIpoucxo:kaeHue
YyeJI0BeKa - AHTPOIOreHe3

OcHoOBHOE coepxaHue

Teoperuyeckoe odyueHue:

AnTporosiorust - Hayka o u4esjoBeke. CHcTeMaTHYeCKOe TOJIOKEHHE 4YelOoBeKa.
CxoJcTBO uenoBeka ¢ JKUBOTHBIMU. OTINYHS YelIoBeKa OT )KMBOTHBIX. [IpsMoxoxkieHue
U KOMIUIEKC CBSI3aHHBIX C HUM MpH3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra W BTOPOH
curHainpHOM cucteMbl. COOTHOIIEHHE OWOJIOTUYECKHMX W COLUAIBHBIX (DAaKTOpOB B
aHTpOIOTeHe3e

OcHoBHBIE cTaguu  aHTpororeHesa. J[puonmuTeku - TpeaKkd  4eJoBeKa U
4ell0BeKooOpa3HbIX 00e3bsH. [IpoToanTpoI - npeAlecTBEHHUK YelnoBeKka. ApXaHTpOIl -
npeBHeimui 4yenoBek. [laseoantpon - apeBHU yenoBek. HeoanTpom - yenoBek
COBPEMEHHOTO THUIIA. DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: eBpoIeoniHas (eBpa3uiickas), Herpo-
aBcTpanonaHas (3KBaTOpUANbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepHuKaHcKas). Bpems u
MECTO BOHUKHOBEHHUS YEJIOBEUYECKHUX pac. ENMHCTBO UenoBeYeCcCKux pac

IIpakTHYecKue 3aHATHSA:

Bpemst u mytu pacceneHuss yenoBeka Mo IutaHeTe. IIpucrocoGIeHHOCTh 4eloBeKa K
pa3HBIM yCIOBHSM cpefbl. BnusiHue reorpadudeckoil cpeasl Ha MOP(OIOTHIO U
(U3MO0JIOTHIO YeIoBeKa

3ammra JIGHT BPEeMEHM M MEHTalbHBIX KapT B (opmaTe YCTHOro COOOIIeHHS,
IIOArOTOBJICHHBIX 110 IEPEYHIO HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPEIIO01aBATEIEM

OK 02
OK 04

KonTposabHas pabora




Pazpgen 4. Ikojorus

Tema 4.1.
JKoJioru4yeckue (PaKTopbl H

OcHOBHOe coJepikaHue

TeopeTquCKoe oﬁy'lelme:
Cpez{H oOuTaHUs OpTraHU3MOB: BOAHAaA, HAa3€MHO-BO3ylIHasd, IIOYBCHHAaA,

cpeabl KU3HU OK 01
BHyTpUOpranu3MeHHasi. Du3nkoXxuMuieckue 0cOOEHHOCTH cpell OOMTaHUsI OPraHNU3MOB.
[Ipucniocobnenns OpraHu3MOB K KHU3HH B Pa3HbIX cpenax. [loHATHE KOIOTHYECKOTO OK 07
¢axTopa. Knaccudukarus sxonorunueckux paxropon. [IpaBuno muanmyma 0. JInbuxa.
3akon TosiepantHoctu B. lllendopna

Tema 4.3. OcHoBHoOE coep:kaHue

buocpepa - ruaodanbuas | Teoperuyeckoe o0ydyeHue:

IKOJIOrHecKas cucremMa buocdepa - xuBas o6osouka 3emnn. PazButne npencraBienuit o ouochepe B Tpyaax
B.U. Bepnaackoro. O6nactu 6uocheps u e€ coctas. JKuBoe BelecTBo Onochepsl U ero OK 01
byHKIIIN
3aKOHOMEpPHOCTH  cymiecTBOBaHMs  Ouocdepbl. OcobGeHHOocTH  OHoOchepsl  Kak OK 02
rno6anpHOM sKOocHcTeMbl. [luHamuueckoe paBHOBecue B Ouocepe. PurmuyHOoCTh OK 07
aBleHud B Ouocdepe. KpyroBopoTel BemeCTB U OHOr€OXMMHUYECKHUE IUKJIBL.
I'mo6anpHbIe SKOIOrHYECKUE TPOOIEMbI COBPEMEHHOCTH U YyTH UX PElIeHUs
IIpakTn4yeckune 3aHATHS:
Pemenne mpakTHKO-OPHUEHTHPOBAHHBIX PACUETHBIX 3a/lad Ha OIpe/eeHHe IUIOoaan
HacakJIEHUN MJIs CHIDKEHUS KOHIIGHTpAIMM YIJIEKHUCIOro raza B armocepe CBOEro
peruoHa NpoKUBaHUS

Tema 4.4. OcHoOBHOE coiep:KaHue

Bausinmne Teoperuveckoe odyueHue:

AHTPOINOT eHHBIX AHTpOIIOTEHHBIE BO3CHCTBUS Ha Ouocdepy. 3arps3HeHUs Kak BUJ aHTPOIOTC€HHOI'O OK 01
BO3JICUCTBUS (Xumuueckoe, uzuueckoe, Ouoniocuyeckoe, omxoobl HPOU3BOOCMBA U
nompebnenus'). AHTpomoreHHble BO3AeWcTBUA Ha atMmocdepy. BoszaeiictBus Ha OK 02
ruapocepy (3acpsAzHeHuUs U UX UCMOYHUKU, ucmoweHusi 600). Bo3aeicTBus Ha OK 04
autochepy (Oecpadayus nougvl, 6o30elicmeue HA 20pHble NOpood, Heopa). OK 07
AHTpOTIOTEHHBIE BO3JCUCTBUS Ha OMOTHYECKHE COOOIIECTBa (leca u pacmumesvbHble
co00Wecmaa, HCUBOMHbBIU MUp).
IIpakTHYecKne 3aHATHSA:
Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX PACYETHBIX 3aJaHUNA 1O  COXPaHEHUIO
IPUPOIHBIX PECYPCOB CBOETO PETHOHA NMPOKUBAHUS

Tema 4.5. Biausinne | OcHoBHOE cofiep:kaHue




COLMAIBHOIKOJIOTHYECKHX
(pakTopos Ha 310pOBLE
YeJI0BeKa

Teopernueckoe o0yuenue:

310poBbe U €ro cocrapistonie. MakTopsl, NOJOKUTEIBHO U OTPULIATENILHO BIIUSIOLINE
Ha OpraHu3M 4YelloBeKa. BpenHble NPUBBIUKU: TIOCIEACTBUA M NPO(UIAKTHKA.
[Ipo0nema TEXHOrEHHBIX BO3JEHCTBUN Ha 370pPOBbE 4YeEJIOBEKa (JIEKTPOMAarHUTHbBIE

1oJisi, ObITOBasi XUMHUS, U30BITOUHBIC IYMBI, PaJHallys U T.II.). AJanTaius opraHu3ma OK 02
yeoBeka K (haKTOpaM OKpPYKaIolled cpeibl. 3all[UuTHbIE MEXaHM3Mbl OpraHHu3Ma OK 04
YeJoBeKa. 3/10POBbE U pabOTOCIIOCOOHOCTS. OK 07
[punnunsr  GopmupoBanus  310poBbecOeperaromero  mnoseaeHus.  Duszmueckas
AKTUBHOCTbH U 3/10POBbE.
I'pynnsl 310poBbst. OCHOBBI 3akaiuBaHus. bHoxMMHUYecKre acleKThl paloHaIbHOTO
nutanus. [IpaBuia 6€30MacHOTO MCIOJIb30BAHUSL OBITOBBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB
IIpakTHYecKue 3aHATHSA:
Onpenenenre CyTOYHOTO palloHa MUTaHUS
Coznanue WHIMBUAYAJIBHON MaMATKU O OPraHM3alliyd palMoHAIbHON (u3nueckoin
AKTUBHOCTH
JlaGopaTopHoe 3aHsiTHE :
JlabopaTopHasi pabota Ha BHIOOD:
1. JlaGoparopnas padota «YMCTBEHHas pabOTOCTIOCOOHOCThY
OBnageHue MeTOJaMHU OMpEAeNeHUs IOoKa3aTejae yMCTBEHHOW pPabOTOCTIOCOOHOCTH,
00BsICHEHUE TOJYYCHHBIX PE3YylbTaTOB U (POPMYIUPOBAHUE BHIBOJOB (ITMCHMEHHO) C
UCIOJIb30BAaHUEM HAYYHBIX MTOHSATHI, TEOPUN U 3aKOHOB
2. JlabopatopHas pabota «BiusHue abnotuueckux (pakTOpoB Ha YeloBeKa (HU3KUE U
BBICOKHE TEMIIEPATYPHhI)»
N3ydyeHnne MexaHU3MOB aJanTalli OpraHM3Ma ueloBeKa K HH3KUM M BBICOKUM
TeMIeparypaM U OOBSCHEHUE TOJYYCHHBIX PE3YJIbTaTOB U (HOPMYTUPOBAHHUE BHIBOJIOB
(MMCHbMEHHO) C MCMOJIb30BAHNEM HAYYHBIX MOHSATHI, TEOPUN U 3aKOHOB
KonTpoabHasi padora
Pazgea S. buosorus B sKM3HH
Tema 5.2.4. Coaepixkanue OK 01
BuorexnoJiorun B | IIpakTHYecKue 3aHATHA: OK 02
HNPOMBINLICHHOCTH Pa3BuTHe NpOMBIIITIEHHOW OMOTEXHOJOTHI U ee MPUMEHEHHUE B )KU3HU YeJI0BEKa, IIOUCK OK 04

U aHanu3 HMH(pOpPMaUM M3 PA3IUYHBIX HCTOYHUKOB (HayuyHas W y4dyeOHO-HaydHas
JUTEpaTypa, CpecTBa MaccoBOM nHpopmaimu, cetb IHTEpHET U Ipyrue)




Keficel Ha ananu3 uHOpPMAMM O PA3BUTUU IMPOMBIIUICHHONH OHOTEXHOJOTHH (IO
rpynmnam)

Pa3gen 6. buosdxkogornueckue u

CCJIea0BaHuA

Tema 6.1. OcHOBHBIE METOABI

OcHoBHOE€ CoacpKaHuE

0M0IKO0JI0THYECKHUX Teopernueckoe o0ydyenue: 2 OK 01

HCCJIeI0BAHMIA Hayunbri METOJ. Merto bt OMOSKOJIOTUYECKUX  HCCIEIOBAHUM: IOJICBBIC, OK 02
1a00paToOpHbIE, IKCIEPUMEHTAIbHbIE. MOHUTOPUHT OKpYXAIOUIEH Cpe/ibl: JIOKAJbHBIMH,
pEervuoHaNbHbIN U IT100aIbHBIN OK 04
Metonpl moucka, aHaiumza U oOpaOOTKM HHGPOpPMAUU O MPOEKTe B PA3IMYHBIX OK 07
HMCTOYHUKAX

IIpome:xxyTo4yHast aTTecTAlUsA 2

Bcero

72




3. YcioBus peaju3alui NPorpaMmbl 001e06pa3oBaTe/IbHOI JHCHHILIHHBI

3.1. [lusi peaau3anuu NporpamMmbl JUCHUTIAHBI JIOJKHBI ObITH MPETyCMOTPEHbI
ciaeylole crennaabHble MOMeIeHns:

Kabuner «buonocuu», oOCHalIeHHBIH 000pyIOBaHUEM: MeOeNb, JOCKA, MEJl, HarjIsIHbIS
nocoOus (KOMIUIEKTHI Y4eOHBIX TaONIUI, TUIAKATOB), TEXHUYECKHMMH CPEICTBAMH OOyYCHHS:
KOMITIBIOTEP C YCTPONCTBAMHU BOCIPOU3BEJIEHUS 3BYKa, IMPHUHTEP, MYJIbTUMEAUA-IIPOEKTOP C
9KpaHOM, yKa3Ka-IIpe3eHTep Uil IPEe3eHTalHl.

JlabopaTtopusi, ocHalleHHass 000pyIOBaHUEM IS MPOBEACHHS 3aHATHI: MUKPOCKOIIHI,
CEKYHJIOMEP, TOHOMETP, JabopaTopHas rnmocysa (MpoOUpKHU, TIOJACTABKU JUIsl TPOOUPOK, MUHIIETHI,
MIECOK, CTYNKH C IECTHUKaMH, INPEJAMETHbIE U IOKPOBHBIE CTEKJIAa, CTEKJISIHHbIE MaJ0YKH,
IpernapoBajibHbIE WIJbl, (UIbTpoBanbHasg Oymara (caneTku), CTakaHbl) TMIIEPTOHUYECKUN
pacTBOp xyiopuaa Hatpusi, 3%-HbI pacTBOP MEPOKCHIA BOJOPOJA, PACTBOP HoMa B MOIUCTOM
KaJluW, TIUIEPUH, KIyOHU KapTodess, JUCT 3J0/Ied KaHAJACKOH, M0 PSOUHBI OOBIKHOBEHHON
(psOMHBI WM TOMAaTA), JIyK pernyarblii, pa3BeJCHHbIE B BOJIE IPOKKH);

3.2. UndopmannonHoe odecrnedyeHne peajn3aiuu mporpamMmbl
Jia peanuzanuu mporpaMMmbl OMOIMOTEUHBIN (OH 00pa3oBaTeNbHON OpraHU3alUU JO0JDKEH
UMETh TIeYaTHbIE W/WIM JJIEKTPOHHBbIE oOOpa3oBaTelbHble W HWHGOPMAIMOHHBIE PECYPCHI,
PEKOMEHI0BAaHHBIE JJISl UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IPOLIECCEe, HE CTaplle MATH JIET C
MOMEHTA HU3/1aHusl.

JIuTeparypa

1. benser J.K., O6mas Ouonorust 10-11 k. y4a. mist o0meo0p. yupexa. 6a30BbIil ypOBEHB
—11-e uz3n.- M.: Ilpocsemenue, 2018.

2. KoncrantunoB B.M., buosoruss mis mpodeccuii W CHEIUATBHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-Hay4yHOTO npoduiei (6-e uzm.), 2019.

3. benses [.K., Aemvimui I'.M., Ky3nernosa JLH. u ap. buosorus (6a3oBeiii ypoBens). 10
knacc. —M., 2018.

4. HonueBa A.IO. buonorusa. Bech mKoibHBIA Kypc B cxemax W Tabnumax. — M., 2018
Jlykarkun A.C., Pyuun A.b., CunaeBa T.b. u ap. buonoruss ¢ oCHOBaMHU 3KOJIOTHHU:
Y4eOHHK JJIs CTY[. YUpexkaAeHui Boicil. oOpa3oBanus. — M., 2018.

5. Mamontos C.I'., 3axapoB B.b., Koznosa T.A. buonorus: yueOHUK U1 CTYA. YUpPEKICHUN
BbICII. 0Opa3oBaHus (OakanaBpuar). — M., 2019.

6. CusornazoB B.U., AradonoBa W.b., 3axapoBa E.T. buonorusa. OO6mas Ouoiorus:
6a3oBbIi ypoBeHb, 10—11 xmace. — M., 2019.

7. CyxopyxoBa JL.H., Kyumenko B.C., Banosa T.B. buonorus (6a30oBblif ypoBeHb). 10—
11 xnacc. — M., 2019.

8. Axwmenosa, T. U. buonorus : yue6noe nmocodbue / T. U. AxmenoBa. - Mocksa : PI'VII,
2020. - 150 «c. https:/znanium.com/catalog/product/1689573m (QnexTpoHHas
OoubnroTeyHas cucreMa)

9. Eropos, A. C. Xumus juig xosiepke : yueonoe nocodue / A. C. Eropos. - PocToB-Ha-
Hony : ®enukc, 2018. - 559 c. - (Cpemnee mnpodeccroHambHOEe 00pa3oBaHue).
https://znanium.com/catalog/product/908852 (DnexTpoHHast OUOIHMOTEUHAS CUCTEMA)



https://znanium.com/catalog/product/1689573м
https://znanium.com/catalog/product/908852

10. H.B.fpeiruna., buonorus: B 2 1. — M., 2018.

11. B.B.MapkuHoii., buosiorus: pykoBoJACTBO K MPAaKTUYECKUM 3aHATUIM — M., 2019.

12. KoOGwisiHcKuid B.A. @unocodust sxonorun: KpaTkuid Kypc: yue0. mocobue s By30B. —
M., 2018.

HuTtepHeT-pecypcesl

1. www.sbio.info (Bcst 6monorusi. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH, OMOIHOTEKA).
www.window.edu.ru (EauHoe oxHO mocTyma k oOpa3oBareibHbIM pecypcam MHTepHeTa
o OuoJsiorun).

2. www.5Sballov.ru/test (Tect mis aOUTypHEHTOB 1O BCEMY IIKOJIBHOMY KypCy OMOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenexkomMmmyHUKAIIMOHHBIE BUKTOPUHBI TIO OMOJIOTHUU
— DKOJIOTHH Ha cepBepe BOpOHEKCKOTO YHHUBEPCUTETA).

3. www.biology.ru (buonorus B OtkpbiToM Koymiemke. CalT COAEPKHUT DICKTPOHHBIN
yueOHHK 1o Ouosoruu, On-line TecTsl).

4. www.informika.ru (DOnekTpoHHBI Y4eOHUK, OOJBIION CIHUCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonorudeckass kapTuHa Mupa. Pazgen KOMIBIOTEpHOTO Yy4yeOHHUKa,
pa3paboTaHHOro B MOCKOBCKOM IrOCY/1apCTBEHHOM OTKPBHITOM YHUBEPCUTETE).

5. www.nature.ok.ru (Penkue w wucyesaomme KUBOTHbIe Poccum —  mpoekt
Okonoruueckoro neHtpa MI'Y um. M.B.JlomoHOCOBA).

6. www.kozlenkova.narod.ru ([dnas Tex, KTO YYHUTCS CaM H Y4YUT JPYTrUX; OYHO U
JMCTAaHIIMOHHO, OMOJIOTHH, XUMUH, JPYTUM TIPEIMETaM).

7. www.schoolcity.by (bnonorus B Borpocax u oTBeTax).

8. www.bril2002.narod.ru (buonorus s MWKOIBPHUKOB. KpaTkas, KOMITakTHas, HO
JOCTAaTOYHO MOapoOHas uHbopmarus mo pasaenam: «OO0mas ouonorus», «boTtaHukay,
«3oosorusny, «YemoBex»).



4. KOHTpO.TIL U OICHKA PE3YyJIbTATOB OCBOCHUS 06m606pa30B3TeHLHOﬁ AUCIHHUIIIMHBI

KoHTpoib W oOIEHKa pe3ylbTaTOB OCBOCHUSA  OO0IIE0Opa30BATEIBHON  AUCIUTLIUHBI
PaCKpBIBAIOTCS Yepe3 ITUCIHUIUITMHAPHBIC PEe3YJIbTaThl, HAIIpaBJICHHbIE HA (hopMuUpoBaHUE OOIIMX
1 Tpo(heCCHOHATBLHBIX KOMIICTCHIIMHI TI0 pa3jiesiaM M TeMaM COJIepKaHus ya4eOHOTO MaTepuaa.

Oo6mas Paznen/Tema Tun OIIEHOYHBIX
KOMIIETEHI[US MepONPUSITHIA
Paznen 1. Kuerka - crpykrypHo- | Konrponsnas pabora
dyHkunonanbHas ennHuna | "MoJieKyspHBbIi YPOBEHb
JKMBOI'0 OpraHu3aium >KUBoro"
OK 02 Tema Nel. 1. 3aroJIHeHUE TaOJIMIIEI c
BHOJIOTHS KaK HayKa OITHCAaHHEM METOJIOB
MUKpPOCKOIIMPOBAHHS C  HX
JIOCTOMHCTBAMHU i1
HEJIOCTATKaMH.
3amnonuenne Tadmumel «Bxiian
YUEHBIX B pasBHTHE
OHOJIOT U,
OK 02 Tema Nel.2. 3anoJIHEHHE  CPaBHUTEIBHOUN
OOmast xapaKTepUCTUKa XKHU3HU. Ta6HHHHV CXOJCTBA u
pa3uundii  KUBOTO WM HE
JKHBOTO.
OK 01 Tema Nel.3. ®poHTaTBHBIN OIIPOC.
OK 02 buonornuecku BakHble XxumMudeckue | Iloaroroska YCTHBIX
OK 04 COEIUHEHMUS. COOOIIEHNH ¢ TTPe3eHTalueH
Brimonaenue Hu 3aIIuTa
71a00paTOPHBIX pabor:
«Omnpenenenue ButamuHa C B
MIPOJIYKTax MIUTAHUS,

«'mapodunpHO-rUIPOPOOHBIE
CBOJICTBA JIUTTUJIOBY

0K 01 Tema Nel 4. OueHuBaemMas JIHUCKYCCUS 10
0K 02 CtpykTypHO-()yHKIIMOHAIbHAS BOIIPOCaM JICKIIUH.

Pa3zpaboTka MEHTAJIbHOM
OK 04 OpraHu3aius KJIeToK.

KapTel 10  KJIAcCU(UKALUU
KIETOK ¥ HX CTPOCHHIO Ha
Ipo- ¥ SYKapUOTUYECKUX M TI0
[[apCTBaM B MUHHM TPYIINax.
Beimonnenne  u 3ammura
1a00paTOPHBIX paboT:
«CTpoeHue KJIeTkH (pacTeHus,
JKUBOTHBIE, IpUOBbI) u
KJIETOYHbIE BKJTIOUEHUS
(xkpaxmar,
KapOTHUHOU B, XJIOPOTIACTHI,
XPOMOILIACTHI ),
«[Iponunaemocts MeMOpaHBbI
(Tma3Monu3, eTa3MoIIu3)»
OK 01 Tema Nel.s. CrpykrypHo- | ®poHTaIBHBIN oTpocC
OK 02 (GyHKIMOHATIBHbBIE daxTopsl | PazpaboTka rimoccapusi.
HACJIeICTBEHHOCTH. Pemienne 3aja4 Ha




OTIpe/IeTICHNE
HOCIIEZI0BATEIIBHOCTH
HYKJICOTUIOB

OK 01
OK 02

Tema Nel.6.
[Iporecchl MATPUYIHOTO CHHTE3A.

OpPOHTAIBHBIN OIIPOC

Tect «lIpomeccsl MaTrpuyHOro
cuHTe3a» Pemenuwe 3amau Ha
oIpeneseHue
IIOCJIEI0BATEIILHOCTH
aMHUHOKHCIIOT B  MOJIEKYJIE
Oenka.

Pewenne 3a7a4 Ha
ompeneseHue
IIOCJIEI0BATEIHOCTH
aMHUHOKHCIIOT B  MOJIEKYJIE
Oenka B ciaydae W3MEHEHUS
IIOCJIEI0BATEIILHOCTH
Hykineotnios JJTHK.

OK 02
OK 04

Tema Nel.7.
Hexknerounsie popmbl )KU3HI

@pOHTAIBHBIN ONPOC
IToaroroBka YCTHBIX
COOOIIEHNN ¢ Tpe3CHTAIHEH
(BUpycHble M OakTepHallbHbIE
3a00JIeBaHUSL. OO6mme
TTPHHIIAITBI WCTIOJTb30BAHHUS
JIEKapCTBEHHBIX BELIECTB.
OcobeHHOCTH MIPUMEHEHUS
AHTUOMOTHKOB).

OK 02

Tema Nel.8.
OOmMeH BemecTB HW TPEBpalllCHHUE
SHEPrUU B KIETKE

®poHTATBHBIN OIPOC.
3anoJHEHWE  CPaBHUTEIBLHOU
TaOIUIBI XapaKTEePUCTUK
TUTIOB OOMEHA BEIIECTB.

OK 02
OK 04

Tema Nel.9.
JKU3HEeHHBIN LUK KIETKH. MHUTO3.
Metios.

OOcyxeHre 10 BOIpOcam
nexkuuu. Pa3paboTka JIEHTHI
BPEMEHH KU3HCHHOTO ITHKJIA.

Pasnea 2. Crpoenne m (pyHKumm
OpraHusma

KonTponbhas pabora
"CtpoeHnue u dbyHKIMH
opranusma'

OK 02
OK 04

Tema Ne2.1.
Crpoenue opranusma.

OnenuBaemMasi IUCKyCCHUS

Pa3pabotka MEHTaJIbHOMN
KapTbl TKaHeW, OpraHoB H
CHCTEM OpraHOB OpraHU3MOB
(pactenus, KHUBOTHBIE,
YeJIOBEK) c KpaTKkoi
XapaKTepUCTUKON X QYHKIIHIA
[TonroToBka u mpencTaBiieHUe
YCTHBIX coo0LIeHNH c
npe3eHTanued  (MMMYHUTET,
UHQEKIMOHHbIE 3a00JIeBaHMs,
AMUJEMHH, BaKIIMHALIUSA).

OK 02

Tema Ne2.2.
@DopMBI pa3MHOKEHHUSI OPTaHU3MOB.

OpOHTAIBHBIN OIIPOC.

3amosiHeHHe  TaOJHUIBI c
KpaTKOW XapaKTepUCTUKOU U
IpuMepaMu hopm




Pa3MHOKCHUA OPpraHnu3MOB

OK 02 Tema Ne2.3. Pa3zpaboTka JEHTBI BpEMEHHU C

OK 04 OHTOreHe3 )KMBOTHBIX U UEJIOBEKA XapaKTEePUCTUKOU ITAIoB
OHTOI'eHe3a OTZACIBHOU
TrpyIHIon YKUBOTHBIX u
YeJoBeKa 10 MUKPOTPYIamM
Tect/ompoc.

OK 02 Tema Ne2.4. CocraBnenue KU3HEHHBIX

OK 04 OHnTorenes pacreHuit LUKJIOB PacTeHUU MO OTAesaM
(MOXOBU/IHBIC, XBOILEBUIHBIC,
MaropPOTHUKOBHTHEIE,
TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)

OK 02 Tema Ne2.5. Pa3paboTka rioccapusi.

OCHOBHBIE TIOHSITHS] TEHETUKH Tecr.

OK 02 Tema Ne2.6. Tecr.

OK 04 3aKOHOMEPHOCTH HACIICIOBAHMS. PazpaboTka rioccapust
Pentenue 3a/1a4 Ha
oTIpeJieIeHne BEPOSTHOCTH
BO3HUKHOBEHUS
HACJIC/ICTBEHHBIX ~ MPHU3HAKOB
npu pa3IMYHBIX THIax
B3aUMOJCUCTBUA T€HOB,
COCTABIICHWE TEHOTHITMYECKUX
CXEeM CKPEIIMBAHUSI.

OK 01 Tema Ne2.8. Tecr

OK 02 CueruieHHOE HacnenoBaHue | Pa3paboTka rioccapusi.

MPU3HAKOB. Penrenue 3aga4 Ha
oTpeeNieHue BEPOSITHOCTH
BO3HHKHOBEHUS
HACJIEJCTBEHHBIX  IPU3HAKOB
npu CIICTUICHHOM
HAcJEJOBaHUM, COCTaBIICHHE
TCHOTUITMYECKUX cXem
CKpEIIBaHMS.

OK 01 Tema Ne2.9. Tecr.

OK 02 ['eneTuka moma PazpaboTka rioccapusi.
Pemenne 3amaq Ha
olpeeNieHre BEPOSITHOCTH
BO3HHKHOBEHUS
HACJIC/ICTBEHHBIX  NPU3HAKOB,
CLIETIJICHHBIX c TI0JIOM,
COCTaBJICHHE TE€HOTUITMYECKUX
CXE€M CKpeIlMBaHUsl.

OK 01 Tema Ne2.10. PazpaboTka rnoccapusl.

OK 02 [eHeTHKA YeTOBEKA. Pemenune 3a1a4 Ha
oTpejieieHne BEPOSATHOCTH
BO3HUKHOBEHUS

HACJICACTBCHHLIX IIPHU3HAKOB,
HCIIOJIb3YSd MCETOJAbl T'CHCTUKHU
YCJIO0BCKaA, COCTaBJICHUC




T'CHOTUIINYCCKHUX CXEM

CKpELINBaHUSA. [ToaroroBka
YCTHBIX coo0IeHNH C
IIpE3eHTalueN 0
HaCJIEICTBEHHBIX

3200JIEBAaHIX YEJIOBEKA.

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTU U3MEHUYMBOCTU

Tecr.

Pemenne 3aj71a4 Ha
OIpPENCIICHUE THUIIA MYyTaluu
npu nepenaye
HACJICICTBEHHBIX MPU3HAKOB,
COCTaBJICHUE TEHOTHITMYECKUX
CXEM CKpEIIBAHUS.

OK 01
OK 02

Tema Ne2.12.
Cenekiusi OpraHu3MOB

Tecr.

PazpaboTka rimoccapusi.
Pemenune 3a/1a4 Ha
oTpe/IeIIeHre BO3MOKHOTO
BO3HUKHOBEHUS
HACJICJICTBEHHBIX ~ IPH3HAKOB
M0 CEJICKIIMH, COCTaBJICHUC
TCHOTHUITHYECKUX cXeM
CKPCIIHBAHMSI.

Pasznes 3. Teopusi 3BoIIOLIMHU

KonTponbHas pabora
"Teoperuueckue ACIIEKThI
3BOJIIOIUH KU3HU Ha 3emiie"

OK 02
OK 04

Tema 3.1.
Hcropust 3BOJIIOITMOHHOTO YUCHHSI

®poHTaTBHBIN OIPOC.
Pa3paboTka mneHTBI BpEeMEHH
pa3BUTHUS IBOJIIOLIMOHHOTO
YUEHHUSI.

OK 02

Tema 3.2.
MuUKpO3BOTIOLMS

®poHTaTBHBIN OIIPOC.

Pa3paboTka rioccapus
TEPMHHOB.

OK 02

Tema 3.3.
Makpo3BoTIOLMS

OrnenuBaeMast
Pa3zpaboTka
TEPMHUHOB.

JUCKYCCH.
rioccapus

OK 02
OK 04

Tema 3.4.
Bo3HUKHOBEHHE W pa3BUTHE KU3HHU
Ha 3emiie

@OpoHTANBHBIHN OIpocC.
[ToaroToBKa W IpeaCTaBICHUE
YCTHOTO COOOIIEHHUS W JIEHTHI
BPEMEHH BO3HUKHOBEHUS U
pa3BUTHUS KUBOTHOTO u
pacTUTEIHLHOTO MHUpA

OK 02
OK 04

Tema 3.5.
IIpoucxoxaenue
AHTPOIIOrEHES.

YCJIOBCKa —

OpOHTAIBHBIN ONIPOC
Pa3zpaboTka J€HT BpeMeHU H
MEHTAaJIbHBIX KapT Ha BBIOOD:
"OBomonus COBPEMEHHOTO
gyenoBeka"', "Bpemsa u myrtu
pacceneHuss ~ 4YelIoBEKa IO
mIaHere", "Bausnaue
reorpaduueckoil  cpeapl Ha
MOpP(hOJIOTHIO U (PU3HOJIOTHIO
yejoBeKka', "UenoBedeckue
pacel", oOcyxIeHHe




Paznen 4. JDxoJiorus KonTpoabHas pabora
'"TeopeTuyeckue aCMeKThI
K0JIoruu"
OK 01 Tema 4.1. Tect 1m0  9KOJOTUYECKUM
OK 07 Okonorndyeckue (GakTopbl W cpensl | pakTopaM W CpeaaM  KH3HH
KU3HH. OpraHN3MOB.

OK 01 Tema 4.2. CocraBnenue cXeM

OK 02 [Monmynsmus, COOO0IIEeCTBa, | KPYTOBOPOTA BEIIIECTB,

OK 07 9KOCHUCTEMBI UCIIOJIb3YS MaTepHuabl

JICKITUH.
Pemenue MIPAKTHKO-
OPHUEHTUPOBAHHBIX PACUETHBIX
3aaHui o MEePEHOCY
BEIIECTBA H  DJHEPrUU B
DKOCHCTEMax C COCTaBJICHUC
TpoUYECKUX erneun u
ApaMux 6romaccsl u
JHEPTHUH.

OK 01 Tema 4.3. OnennBaeMasi IMCKYCCHSI.

OK 02 buocdepa - rinobanbHas | Tecr.

OK 07 9KOJIOTHYECKas CHCTEMA. Pemenue TIPAKTHKO-
OPHUEHTUPOBAHHBIX PACUETHBIX
3a1a4 Ha orpesieNieHue
IUIOHIAAM  HACAXKIACHUM  AJs
CHIDKCHHUS KOHIEHTpaluu
YTJIEKUCIIOTO rasa B
aTMocdepe CBOEro peruoHa
POXKUBAHUSI.

OK 01 Tema 4.4. Tecr.

OK 02 Biusinue antponoreHHsIX ¢akTopoB | Pemenue MIPaKTHUKO-

OK 04 Ha Ouocdepy. OPHEHTHPOBAHHBIX PACUETHBIX

OK 07 3aJaHU 10  COXPAHEHUIO
MPUPOJIHBIX PECYPCOB CBOETO
peruoHa npo>KMBaHUs.

OK 02 Tema 4.5. OueHnBaemMast TUCKYCCHUS

OK 04 BnusiHue couuanbHOAKONIOTHYECKUX | BBIMOMHEHUS — MpakTUYeCKUX

OK 07 (hakTOpOB Ha 3I0POBBE UETOBEKA 3a/laHUM: "Onpenenenue

CYTOYHOTO pallMOHA MUTAHUA",
"Co3gaHue UWHIUMBUIYAIBHOU
NamMsATKA [0  OpraHu3aluu
palnoHaIbHOW  (U3NYECKOM
AKTUBHOCTH"

Bremonnenune — nabopatopHoit
paboThI Ha BHIOOP:
"YMcTBEHHAas
paboTocmnocoOHOCTh",
"Brnusiaue a0MOTUYECKHUX
(baxTOpOB Ha yelOBEKa(HU3KHE
Y BBICOKHE TEMIEPATYyphI)"

IIpodeccuonanbHo-
OPUEHTHPOBAHHO CO/IePKAHHE
Pa3aea 5. buoJsiorust B ;Ku3HHU

3amura Keiica: npencTaBieHUe
pe3yIbTaTOB PELICHUs] KEeWCOoB
(BBICTYILIICHHE c




pe3eHTalMEN).

OK 01 Tema 5.2.4. BoinonHeHue kelica Ha aHaIu3
OK 02 [TpombinuieHHast OMOTEXHOJIOTHS uHpOpMALlUM O  Pa3BUTHH
OK 04 IIPOMBINUIEHHOU
OMOTEXHOJIOrUH (IO Tpymmnam),
IPEJICTaBICHUE  PE3yJIbTaTOB
pEeLICHUS] KENCOB.
Pasnen 6. buoskosornueckue | [Ipencrasnenne pe3ynpraToB
HCCJIeI0OBAHMSA BBITIOJTHEHHUSI.
OK 01 Tema 6.1. Boinonnenne  mabopaTopHbIX
OK 02 OcHoBHbIE METO/bl | paboT Ha BBIOOD B
OK 04 OMOSKOJIOIMUECKUX UCCIIeI0BaHNN MUHUTPYIIAaXx:
OK 07 BnusHue Ttemmeparypbl  Ha

pocT W (PU3HOJOTHYECKYIO

aKTUBHOCTD JIPOKKEBBIX
KJIETOK.

Binsinue yrieBosoB Ha pocT U
(bU3MOTOTHUECKYIO
aKTUBHOCTD JIPOKIKEBBIX
KJIETOK.

Coueranue BIUSTHUS

TEMIIEPaTyphl W YIJIEBOJIOB Ha
pocT W  (DU3UOJOTHUECKYIO
aAKTUBHOCTh JIPOKKEBBIX
KJICTOK.
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