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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOT'PAMMBI
OBIIEOPA3OBATEJBHON JUCHUILIAHBI
«buoaorus»
1.1. MecTo AMCHMIVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccnoHaNbHON  00pa3oBaTe/IbHOM
nporpaMme NnporpamMmsli:

OOmeoOpa3zoBarenbHast — auciuiuinHa  «buosorus»  sBisieTcst  00s3aTENBHONW  YACTHIO
0011e00pa30BaTeNbHOTO MUKIAa — 00pa3oBaTeNbHON — mporpaMmMel B cootBeTcTBrH ¢ PI'OC 1o
npodeccun 15.01.05 Capmuk pydHOH U YaCTHYHO MEXaHU3UPOBAHHOM CBApPKH (HAIUIABKH)).

1.2. Ilesin ¥ MIaHUPYeMble Pe3yJabTAThI OCBOCHHS YUeOHOH TMCIHIJINHBI:

Copepxanue nporpamMmbl «bHOJIOTHS) HaIpaBIEHO HA TOCTUKEHHUE CIEAYIOIMINX LeJIei:
®opmupoBaHue y OOydyarOUIUXCS CUCTEMbl 3HAHMM O pPa3IMYHBIX YPOBHSX JKU3HM CO 3HAHUEM
COBPEMCHHBIX HpeI[CTaBJ'ICHI/Iﬁ 0 JKUBOM Oprupoac, HABBIKOB II0 IMPOBCACHUIO OHOJIOTHYECKUX
HCCIE0OBAaHUN C COONIOACHUEM 3THUUYECKHX HOPM, apryMEHTHPOBAHHOM JIMYHOCTHOW TMO3UIIMH TIO
OepeKHOMY OTHOIICHHUIO K OKPYXKAIOIICH cpe/ie.

1.2.2. Tlnanupyemble pe3yJbTATbl OCBOEHHS 001e00pa3oBaTe/IbHOM JAUCHMILUIMHBI B
coorBercTBUU ¢ PI'OC CIIO n Ha ochoBe PI'OC COO
Oco0oe 3HaueHre AUCHUIUIMHA UMeEeT MpU (GOPMUPOBAHUU U PA3BUTHH:

001X KOMIIETEHIIUI

OK 01. Beibupats criocoObl pemieHus 3aaa4d npodhecCuoHaIbHOM A TEIbHOCTH TPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonp30BaTh COBPEMEHHBIC CPEICTBA MMOMCKA, aHAIM3a W UHTEPIPETAIMH HHPOPMALIUUA 1
nH(OPMAaLMOHHBIE TEXHOJIOTUHU JJIs1 BBIOJTHEHHS 3a/1a4 PO (GECCHOHANBHON AEITEIbHOCTH;

OK 03. IitanupoBaTh U pean30BbIBATh COOCTBEHHOE MPO(HECCHOHAIBHOE W JIMYHOCTHOE Pa3BUTHE,
MPEeANPUHUMATENBCKYIO JIETEIBHOCTh B IpodeccuoHanbHOM cdepe, UCHOIb30BaTh 3HAHUS IO
MpaBoBOY U (PMHAHCOBOI IPaMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYaIUsX;

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

OK 05. OcymiecTBiaTh YCTHYHO M NHUCBMEHHYK) KOMMYHHMKAIIMIO Ha TOCYJapCTBEHHOM S3bIKE
Poccuiickoit deneparuu ¢ yaeToM 0COOCHHOCTEH COIMAIBLHOTO M KYJbTYPHOTO KOHTEKCTA;

OK 06. IlposBasTh Tpa)KAAaHCKO-NMATPUOTHYECKYIO TO3UIMIO, JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJAULIMOHHBIX POCCHICKHX AYXOBHO-HPaBCTBEHHBIX IIEHHOCTEH, B TOM
YHClie ¢ YYeTOM TapMOHHU3AlMU MEXHAIIMOHATBHBIX M MEXPEIUTHO3HBIX OTHOIICHHN, PUMEHITH
CTaHJIapPThl aHTUKOPPYIIIHOHHOTO TIOBEICHUS;

OK 07. CopeiicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIIEH Cpeibl, pecypcocOepexeHuIo, MPUMEHSTh
3HaHMS 00 W3MEHEHWW KIWMaTa, NPUHIUNB OEpeXIMBOrO TMPOU3BOACTBA, 3A(H(HEKTUBHO
NENCTBOBATH B UPE3BbIYANHBIX CUTYALIUSX;

OK 08. Ucmnonb3oBath cpeacTBa pU3NUecKOi KyIbTyphl Al COXPAHEHUS U YKPETIIICHUS 3/I0POBBS B
nporecce MpoheCCHOHATBHON NESTeNFHOCTH U MOAepkKaHUsl HE0OXOIUMOT0 YpOBHS (hU3HUECKOMN
MOJATrOTOBJIEHHOCTH;

OK 09. ITonb3oBarbest mpodeccnoHANbHON JOKYMEHTAIMEH Ha TOCYIapCTBEHHOM U MHOCTPaHHOM
SI3bIKAX.

npo¢ecCHOHATbHBIX KOMIIETEHIIUI:



[IK 1.1. YuraTe yepTeku CpeIHEN CI0KHOCTU U CIIOKHBIX CBAPHBIX METAITIOKOHCTPYKIUH.

I[IK 1.2. Hcnonb3oBaTb KOHCTPYKTOPCKYIO, HOPMAaTHBHO-TEXHHYECKYI0 U IIPOU3BOJCTBEHHO-
TEXHOJIOTMYECKYIO JIOKYMEHTALHIO T10 CBapKe.

I1K 1.3. [IpoBepsTh OCHAIIEHHOCTh, PA0OTOCTIOCOOHOCTH, UCIIPABHOCTD U OCYILECTBISTH HACTPOUKY
000pyZIOBaHUS TTOCTA ISl PA3IUYHBIX CIIOCOOOB CBAPKH.

[IK 1.4. [ToaroraBnuBaTh U MPOBEPATH CBAPOUYHbIE MAaTEPUAIIbI ISl PA3JINYHBIX CIIOCOOOB CBapKH.
[IK 1.5. BeimosHATh COOPKY ¥ MOATOTOBKY 3JIEMEHTOB KOHCTPYKIIUH TOJ] CBAPKY.

[IK 1.6. IIpoBOAUTH KOHTPOJH OATOTOBKU U COOPKU JIEMEHTOB KOHCTPYKIIMH O] CBAPKY.

I1IK 1.7. BbINOaHATH NpeaBapUTEIbHBIN, COMTYTCTBYIOMINN (MEXKCIIONHBIN) IOJ0rpEBa METaLIA.

[1K 1.8. 3aunmate 1 yJansiTh MOBEPXHOCTHBIE 1e(EKTH CBAPHBIX IIIBOB IOCIIE CBAPKHU.

IIK 1.9. IIpoBOIUTE KOHTPOJIb CBAPHBIX COEAMHEHUI HAa COOTBETCTBHUE FEOMETPUUECKUM pa3Mepam,
TpeOyeMbIM KOHCTPYKTOPCKON U MPOU3BOJACTBEHHO-TEXHOJIOTUYECKON TOKYMEHTAIIMH 110 CBapKe.
[IK 2.1. BbINOJHATH py4YHYIO AYTOBYIO CBapKy pa3jiM4HbIX JAeTaledl W3 yriIepoAUCThIX H
KOHCTPYKIIMOHHBIX CTaJ€i BO BCEX MPOCTPAHCTBEHHBIX MOJIOKEHUAX CBAPHOIO IIBA.

[IK 2.2. BpINONHATH PY4YHYIO JIYTOBYIO CBapKy pa3JIMYHBIX JeTajieil M3 LBETHBIX METaNIOB M
CIUIABOB BO BCEX IPOCTPAHCTBEHHBIX MOJIOKEHUSIX CBAPHOTO IIBA.

[1IK 2.3. BpINOJHATE pyYHYIO AYTOBYIO HAIlJIAaBKY ITOKPBITBIMU 3JEKTPOJAMHM PA3JINYHBIX JAETAJICH.
[IK 2.4. BpINOJHATE TyroBYIO PE3KY PA3IUYHBIX JETATIEH.

I[IK 3.1. BpINOJAHATH py4YHYIO OYroBYIO CBapKy (HAljaBKy) HEMJIABSIIUMCS 3JIEKTPOJIOM B
3aIIUTHOM Ta3€ pa3JINYHBbIX JETajledl M3 YIIIEPOJUCTBIX M KOHCTPYKIHOHHBIX CTaj€ll BO BCEX
IIPOCTPAHCTBEHHBIX MOJIOKECHUAX CBAPHOTO IIBA.

I[IK 3.2. BBINOJHATH PYYHYIO IyroBYIO CBapKy (HAIUIaBKy) HEIUIABSIIUMCS JJICKTPOJOM B
3aIUTHOM T'a3€ PA3JIMYHBIX JETAJIEH U3 LBETHBIX METAUIOB U CIUIABOB BO BCEX MPOCTPAHCTBEHHBIX
MIOJIOKEHHUAX CBAPHOTO ILIBA.

[IK 3.3. BpINOJHATE PYyYHYIO AYTOBYIO HAIUIaBKy HETUIABAIIMMCS 3JIEKTPOJIOM B 3allMTHOM rase
Pa3IUYHBIX JEeTAEH.

JIMYHOCTHBIX Pe3y/JbTATOB MPOrpPaMMbl BOCIIUTAHHUS:

JIP 7 Oco3Hammuii MPUOPUTETHYIO IIEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOIIMKA COOCTBEHHYIO U
YyXKYyI0 YHUKaJIbHOCTb B Pa3IMUHBIX CUTYalUsIX, BO BceX (hopMax U BUJIAX JAESITEIbHOCTH.

JIP 9 CoGmrofaromuii ¥ nmponaraHJupyrIui mpaBuia 3JI0pOBOro U 0€30IacHOTO 00pasa >KU3HU,
CHOpTa; MpeAynpexAarmuil 100 MPeoAoieBaOIIUNA 3aBUCUMOCTH OT alKoTojs, Tabaka,
IICUXOAKTUBHBIX BELECTB, a3apTHBIX Urp U T.J. COXpaHAIOMINI ICUXO0JIOTHYECKYI0 YCTOWUNBOCTD B
CUTYaTHUBHO CJIO’KHBIX WIH CTPEMUTEIBHO MEHSOLIUXCS CUTYaIUsIX?
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Kona n sHaumeHoBanue
(hopMHUPYEMBIXKOMITETCHITU I

[Lnanupyembie pe3ysbTaTbl OCBOCHUS TACLUIIINHBI

Oo6mmue 1

JucnuruinHapHsle 2

OK O0l. Bsibupats cmoco0Obl
peteHus 3amad
npodeccuoHaTbHOM
JEeATeNbHOCTH TMPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMSA:

- TOTOBHOCTh K TPYyHy, OCO3HAaHWE IEHHOCTH MacCTEPCTBa,
TPYyI0JII001E;

- TOTOBHOCTh K aKTUBHOU JCATEILHOCTH TEXHOJOTHYECCKOMN
u COIMAJTbHOU HaIpaBJIEHHOCTH, CITOCOOHOCTH
WHUIUAPOBATH, MJIaHUPOBaTh | CaMOCTOSTEIIHHO
BBITIOJTHATH TAKYIO JEATEIbHOCTB;

- HWHTEpeC K pa3Iu4HbIM cdepaMm TpodecCHOHATBHON
JIeATeITbHOCTH.

OBaanenue YHHMBepPCAJIbLHbIMH Y4eOHBIMU
NMO3HABATEJIbHBIMU JAeHCTBUAMM:

a) 0a3oBble JIOrHYecKHe JeHCTBHS .

- CaMOCTOSITENIbHO (OpPMYyIUPOBATh W aAKTyaIHM3UPOBATH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE,

- YCTaHaBJIWBATh CYIIECTBECHHBIN MPHU3HAK WJIM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAIIUU U 0000IICHHS;

- ONpEAENATh IENH ACSITSIBPHOCTH, 3a7aBaTh MapaMeTphbl U
KPUTEPHUH UX TOCTHKCHUS;

- BBIIBJIATH 3aKOHOMEPHOCTH M  IPOTUBOPEYHS B
paccMaTpUBaECMBbIX SIBJICHUSX;

- BHOCUTbH KOPPEKTHUBHI B JACSATEIBHOCTD, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJIIM, OLICHUBATh PUCKH
MOCJIC/ICTBH JIeATEIILHOCTH;

- pa3BUBaTh KpEaTHMBHOE MBIIIJICHUE TP PELHICHUU
YKU3HEHHBIX TIPOOIIeM;

0) 0azoBbIe HCCIIEN0BATEIbCKHE eCTBHS:

- BIAQJETh HaBBIKAMU y4eOHO-HCCIIENOBATENLCKOH U
MPOEKTHOM  JAESATENIbHOCTH,  HAaBBIKAMHM  pa3pelieHust
npobiem;

- chopMHpOBaTh 3HAHKS O MECTE U POJIH OMOJIOTUU B
CHUCTEME €CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, B TMO3HAHUHM 3aKOHOB
NPUPOJBI M PEIICHUH J>KU3HEHHO BaXHBIX COIHAIBHO-
ATUYECKUX, IKOHOMHUYECKUX, DIKOJIOTHUYECKHX  MpoOsieM
YEJIOBEYECTBA, a TAKXKE B PEIICHUN BOITPOCOB
paIMoOHAIBHOTO
MPUPOJOTIONB30BaHMs; B (OPMUPOBAHUU  IIEHHOCTHOTO
OTHOIIICHUSI K TIPUPOJE, OOIIECTBY, YEIOBEKy, O BKJaJe
POCCHUHCKHUX ¥ 3apyOCKHBIX YYEHBIX - OMOJIOTOB B Pa3BUTHE
Oouosiornu; (PYHKIIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKa JIs
pelieHus KU3HEHHBIX Mpo0iIeMm,
- yYMETh BIAJCTh CUCTEMOW OMOJOTUYECKUX 3HAHUU, KOTOpas
BKJIFOYAET:
- OCHOBOIOJIAraroIIue OUOJOrHYeCKHe TEPMUHBI U TIOHATHUS
(>KM3HDb, KJE€TKa, TKaHb, OpPraH, OpraHu3M, BHJ, IMOIYJSIUS,
9KOCHUCTEeMa, OMOIIEHO3, Omocdepa; MeraboJiM3M, TOMEOCTas,
KJICTOYHBII HMMMYHHTET, OHMOCHHTE3 OelKa, OHOIOJMMEpHI,
JUCKPETHOCTh,  CAMOpPEryisiuus, CaMOBOCIPOU3BEICHUE,
HACJIEJACTBEHHOCTh, U3MEHUYUBOCTh, SHEPTO3aBUCUMOCTb, POCT
U pa3BUTHC);
- Ouosnoruueckue teopuu: kiuerouynas Teopus T. llIBanna, M
newneHa, P. Bupxosa; KJIOHAJIbHO-CEIEKTUBHOTO
ummyHurera II. Opmux, .M. MeunukoBa, XpOMOCOMHas
Teopus HacieacTBeHHOCTH T. MopraHa, 3aKOH 3apO/IbIIIEBOTO
cxoactea K. bopa, sBomonmonnas Tteopus Y. JlapBuna,
CHUHTETUYECKash TEOpHUs 3BOJIIOLMH, TEOPUs aHTpororeHesa Y.
HapBuna; Teopus 6uoreorieno3a B.H. Cykauéa; yuenus H.1.
BaswmioBa - o lleHTpax MHOrooOpasusi ¥ MPOUCXOKIACHUS

6




- BBIABJIATH HpI/ILII/IHHO-C.HeI[CTBeHHBIe CBA3U 148
aKTyaHI/ISI/IpOBaTb 3a;[aqy, BBIABHUI'AaThb I‘I/IHOT€3y cec
pGHIeHI/Iﬂ, HaXOIUThb aprMeHTI)I IJIA 10Ka3aTeJIbCTBA CBOUX
YTBEPKJICHHUM, 334aBaTh apAMETPbI U KPUTEPUH PELICHUS;
- aHaJH/IBI/IpOBaTI) HOJIyLIeHHI)Ie B XO0I€ peHICHI/Iﬂ 3aa4n
peBYHBTaTH, KpI/ITI/IHCCKI/I OIICHUBATh HUX I[OCTOBepHOCTL,
HpOFHO3I/IpOBaTB N3MCHCHHUEC B HOBBIX yCJ'IOBI/ISIX;

- YMGTI) HepeHOCI/ITB 3HAHUS B HOSHaBaTeJ'II)HYIO 158
HpaKTI/ILIeCKYIO O6J'[aCTI/I KHU3HCACATCIBHOCTH,

- YMGTI) I/IHTel"pI/IpOBaTI) 3HAHUA U3 pa3Hr,1x HpGI[MeTHI)IX
oOacrei;

- BbBIJIBUI'aTb HOBBLIC HJIEH, Hp@}lﬂal"aTB OpI/IFI/IHa.]'H)HBIe
IIoaxXoabl 1 peI_HeHI/ISI;

- CHOCOOHOCTH HMX HMCIOJBL30BaHMS B MO3HABATENLHOM M
COIMAJIBHOM MPAKTHUKE.

KylnbTypHbIX pactenuii, A.H. CesepuoBa - 0 nyrax u
HanpaBlieHUsX Boroimu, B.M. BepHaackoro - o 6uocdepe;

- 3aKOHBI (eAMHOOOpa3usi MOTOMKOB TIE€PBOTO TMOKOJICHHUS,
pacuierieHus MPU3HAKOB, HE3aBUCHUMOIO  HACJICIOBAHUS
npuzHakoB I.  MeHzens, CHEINIEHHOTO  HacleJOBaHUs
IIPU3HAKOB M HapylIeHUs cuemieHus reHoB 1. Moprana;
TOMOJIOTMUECKHX PSIZIOB B HACJIEJACTBEHHON W3MEHYHMBOCTH
H.A. BaBunosa, renernueckoro paBHosecus x. Xapau u B.
BaiinGepra; 3apO/IBIIIEBOIO CXOJICTBA K. bapa,
omorenernueckoro 3akoHa . [lekkens, @. Miromnepa);
NPUHIUIBI (YUCTOTHI TaMET, KOMIJIEMEHTAPHOCTH);

- mpaBwia (munumyma 0. Jlubuxa, »sKonoruueckoi
MUPaMUJIbI YUCell, 0MOMAaCChl U DHEPTHUH);

- runore3sl (koauepBatHo A.M. OmnapuHa, NEepBHYHOTO
oynwona JIx. Xonneina, mukpochep C. dokca, pudozuma T.
Yek);

- chopMupoBaTh yYMEHHS  pacKphIBaThb  COJIEp’KaHUE
OCHOBOIOJIATAIOIIUX OUOJIOTUYECKHX TEOpUH U THUIOTE3:
KJIIETOYHOW, XPOMOCOMHOM, MYTallUOHHOM, SBOJIOLMOHHOM,
MPOUCXOXKACHUSA >KM3HU W YEJOBEKa; BIAJCHHE CHCTEMOM
3HaHUW 00 OCHOBHBIX METOJAaX HAYYHOrO TO3HAHMS,
UCIOJIb3YeMBbIX B OHOJIOTHYECKMX HCCIEAOBAHUAX >KUBBIX
00BEKTOB U SKOCUCTEM (OMHCAHHE, U3MEpPEHHUe, MPOBEIACHUE
HaOJIIOICHHH ), cnocobamu BBISBJIICHUS u OLIEHKHU
AHTPOTIOTEHHBIX U3MEHEHUI B IPUPOJIE;

- chopMHpOBaTh YMEHHS PACKPbIBaTh OCHOBOIOJArarolue
Ouonoruueckue 3akoHbl U 3akoHoMepHocTH (I'. Mengens, T.
Moprana, H.M. BaBuwnopa, O. I'ekkens, ®. Mromiepa, K.
bapa), rpaHuIel UX MPUMEHUMOCTH K )KHBBIM CUCTEMAM;

- YMETbh BBIACIATH CYIIECTBEHHbIE IPU3HAKHU:

CTPOCHHUS BHUPYCOB, KJIETOK NPOKApUOT U  HYKApHOT;
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB,
OMOTe01IeH030B, IKOCUCTEM U Ouochepsl;

CTPOEHHS] OPTAaHOB U CHUCTEM OPraHOB PACTEHUM, KMBOTHBIX,




YeJI0BEKa; MPOLIECCOB KU3HEISATEIbHOCTH, MPOTEKAIOIUX B
OpraHu3Max pacTeHU, )KUBOTHBIX U YEIOBEKa,
OMOJIOTUYECKHUX TPOLIECCOB:

- oOmena BemecTB (MeTabonu3Mm), uWHpOpMAMH U
NpeBpalieHUs]  DHEPIHH, OpOXEeHHWs, aBTOTPOGHOTO U
reTepoTpoHOr0  THUMOB  THTaHUsA,  (OTOCHHTE3a M|
XEMOCHHTE3a, MUT03a, Mei03a, raMeToreHe3a, SMOpHOoreHesa,
MOCTAMOPHOHAIEHOTO pa3BHTHS, Pa3MHOKEHUS,
WHIUBUIYAIbHOTO  Pa3BUTUS ~ OpraHu3Ma (OHTOTEHE3a),
B3aWMO/ICVCTBHS T€HOB, T'€TEPO3UCA;

- JeMCTBUIl HCKYCCTBEHHOTO O0TOOpa, CTaOWIM3UPYIOLIETO,
JBYDKYIIETO ¥ Pa3phIBAIOIIEr0 €CTECTBEHHOTO 0TOOPA;

- QJUIONaTPUYECKOTO M CUMIIATPHUYECKOTO BUIA000pa30BaHUS;
BIIUSTHUS JIBFDKYIIAX CHJI BOJTIONMU Ha TeHO(OH/T MTOIYJISINH;
- TIPHUCIIOCOOJICHHOCTH OPTraHM3MOB K cpene OOWTaHWs,
YepeIoBaHMs HAIIPABJICHUH 3BOJIONNHU; KPYTOBOPOTA BEIIECTB
¥ TIOTOKA SHEPTUHU B DKOCHUCTEMAX;

- TpHOOpEeCTH ONBIT TNPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO  TIO3HAHWUS,  HCIOJNB3YeMbIX B  OHOJIOTHU:
HAOJIFOICHUS] W ONMCAaHUS JKMBBIX CHUCTEM, IPOILECCOB U
SBIICHWI;, OpTraHW3allid ¥ MPOBEACHUS OHOJIOTHYECKOTO
IKCIICPUMEHTA, BBIJIBUKCHUS THIIOTE3, BBISIBJISATH
3aBHCUMOCTH MEXKY HCCIIeyeMbIMH BETMIUHAMH, OOBSICHSITH
MOJIyYCHHBIC pe3yJibTaThl M (OPMYIMPOBATH BBIBOJIBI C
UCIIOJIb30BAHUEM Hay4YHBIX TIOHATUH, TCOPHIA U 3aKOHOB;

- chopMupoBaTh  yYMEHHUS  BBIACHATH  CYIICCTBEHHBIC
NPU3HAKH BHUPYCOB, KICTOK MPOKAPHOT U  DYKAPHOT;
OJIHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB,
OMOreoIeH030B M 3KOCHCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BeIIeCTB M TPEBpAIICHHUS DHHEPrMH B KIETKE,
¢doToCcHHTE3a, MJIACTUYECKOTO U HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Me03a, OIIOIOTBOPEHHS, PA3BUTHS U
pPa3MHOXKEHHS, HMHIUBUIYaIbHOTO pPa3BUTUS OpraHu3Ma
(oHTOTEHE3a), OOPHOBI 3a CYIIECTBOBAHUE, E€CTECTBEHHOTO




oTbopa, BHI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB
K cpeae OOHWTaHUs, BIUSHHUS KOMIIOHEHTOB JKOCHUCTEM,
AHTPOIIOTE€HHBIX U3MEHEHUI B IKOCUCTEMAX CBOE MECTHOCTH,
KPYroBOpOTa BEIIECTB ¥ MPEBpAILlEHUE SHEPTHH B Onocdepe;
- copMUPOBATH YMEHUS MPUMEHSTH TOJTyICHHBIC 3HAHUS JIJIS
O0OBsICHEHUSI OHMOJOTMYECKHX MPOILECCOB W SBICHHUU, IS
MPUHSITHSI MPAKTUICCKUX PEIICHUH B TIOBCEIHEBHOM JXKU3HH C
nenbio obecrieueHus: O€30MacHOCTH CBOETO 3/10POBbSl U
3/10pOBbsSI  OKpYXKAIOUIUX JIOJIEH, COOMIOJEHUS 3JI0pPOBOTO
o0pasa )XH3HH, HOPM TPAMOTHOTO TOBEJICHHS B OKPY)KAIOIIEH
IIPUPOJHON Cpelie; MOHMMAHUE HMCIOJIb30BaHUS JAOCTHKEHUU
Ouosornu W OMOTEXHOJOTHHA JUI TIPUPOIOTIONH30BaHUS;
YMEHHE COOTBETCTBYIOUIHE AapPTyMEHTHI, TEPMHUHOJIOTHIO W
CHUMBOJIMKY [UIS pOJICTBA OPraHW3MOB pa3HBIX  TPYIIIL;
B3aMMOCBSI3M OPraHU3MOB W cpenbl OOWTAaHWsS; €IMHCTBA
YEIOBEYECKUX pac; HEOOXOIMMOCTH 3JI0pOBOTO  obOpasa
KU3HU, COXpAaHEHUS pa3HOoOpa3us BHUJIOB M SKOCUCTEM, Kak
YCIIOBUS COCYILIECTBOBAHUS IPUPOIbI U YEIIOBEUECTBA;

- copMHpOBaTH YMEHHS peEIIaTh OWOJIOTHYECKHE 3a]1auyH,
COCTaBIIAITh TEHOTUIIMYECKHE CXEMbl CKpEIIMBAHHS IS
pa3HbIX THUIIOB HACIEJIOBAaHUS TPU3HAKOB Yy OPraHHU3MOB,
COCTaBIIAITh CXEMbl TIEpPEHOCAa BEUIECTB W SHEPruu B
9KocucTeMax (Llenu MHUTaHUs, MHUIIEBbIE CETH), BBISBIATH
MPUYMHHO-CIICAICTBEHHBIE  CBSI3U  MEKIY HCCIEIyeMbIMU
OMOJIOTUYECKUMH OOBEKTaMH, JeiaTh BBIBOJBl U IMPOTHO3BI
pE3yIbTaTOB;

- chopmupoBaTh  yMEHUS ~ KPUTHYECKH  OLIEHUBATH
uH(pOpMaLIMI0O OMOJIOTUYECKOTO COJICpPXKAHUS, BKIIOYAIOLIYIO
TMICEBJIOHAYYHBIEC 3HAHUS U3 PA3IIMYHBIX HICTOYHUKOB (CPECTBA
MaccoBoOi WH(MOpPMaIMK, HAYYHO-TIOMYNISAPHBIE MaTepHalbl);
UHTEPIPETUPOBATh  ATHUYECKHUE  AaCMEKThl  COBPEMEHHBIX
UCCIIEIOBaHUI B OMOJIOTHUH, METUITUHE, OMOTEXHOJIOTUH;

- WHTEPIPETHPOBATh OSTUYECKHE AaCHEKThI COBPEMEHHBIX
WCCIICIOBAaHNI B OHONOTUHM, MEIWIIMHE, OWOTEXHOJOTHUU;




paccMaTpuBaTh  IJIOOANBHBIE  3KOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH 1O OTHOIICHHIO K HUM
COOCTBEHHYIO TIO3WIIMIO, YMCHHE OIICGHUBATh JTUYCCKUE
ACTIeKThl ~ COBPEMEHHBIX  HCCIEAOBaHMA B 0o0JlacTu
OMOTEXHOJIOTMH U T'€HETUYECKUX TEXHOJIOTHN (KJIOHUPOBAHUE,
UCKYCCTBEHHOE OILIOJIOTBOPCHHE, HAMPABICHHOC H3MCHCHHE
T€HOMA U CO3J/IaHWEe TPAHCTCHHBIX OPTaHU3MOB).

- chopmupoBaTh  yMEHHS cO3/1aBaThb cOoOCTBEHHBIE
MUCbMEHHBIE M yCTHBIE  COOONIICHHMS HAa  OCHOBE
OuoJsiornueckol MHGOPMAIMK U3 HECKOJIBKUX HCTOUYHHKOB,
FpaMOTHO HNCIIOJIB30BATH HOHS[THI)’IHBII\/’I annapaT 6I/IOJ'IOFI/II/I;

- yMeTI) BBIIBHUT'ATh THUIIOTE3BI, HpOBepﬂTB nux
SKCIEPUMEHTAJIBHBIMU  CpeACTBaMHU, GOpMyaupys  Ielb
WCCIICJIOBAHMS, aHAJIM3UPOBATh TOJNYYCHHBIC PE3yIbTaThl U
J€JIaTh BBIBO/BI,

NPUHUMATh Y9aCTHE B HAYYHO-HCCIIEAOBATEILCKOW paboTe 1o
OMOJIOTHH, SKOJOTUM W MEIUIIMHE, MPOBOAMMON Ha Oa3ze
IIKOJIBHBIX HAyYHBIX OOINECTB M TMYOJUYHO TPEIACTABIATH
MOJIy4ECHHBIC PE3yJabTaThl Ha YYEHHYCCKHX KOH(MEPECHIIHIX
pa3HOro ypoBHS,

OK 02. Hcnons3oBaTh
COBPEMEHHBIC CPEJICTBA IOMCKA,
aHalM3a | HHTEPIPETALNH
nHpopMaruu u
MH(POPMAITMOHHBIC ~ TEXHOJIOTHH
IS BBIIOJIHEHHS 3a1a4
npohecCuoHaNbHOM
IEeITENLHOCTH

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHUSA:
- c(hopMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU M OOIIECTBEHHOMN

IIPAaKTHKH, OCHOBAHHOTI'O Ha Auanore KYJIbTYD,
CHOCO6CTBYIOH_16FO OCO3HAaHHIO CBOCTO MECTa B
INOJIMKYJIbTYPHOM MHUPC;

- COBCPIICHCTBOBAHHEC SI3LIKOBOM u YUTATEIbCKOM

KYJIbTYPbl KaK CpeJICTBa B3aUMOJEHCTBUS MEXIY JOAbMU
Y TI03HAHMSI MUDA;

- OCO3HAHUE [ICHHOCTH HAYYHOH AEATEIbHOCTH, TOTOBHOCTh
OCYILECTBIATH ~ NPOEKTHYHD U HCCIEOBATEIbCKYIO
JeATeIbHOCTh HHANBUYaJIbHO U B TPYIIIE;
OBnanenue YHUBEPCAJIbHBIMH
N03HABATEJIbHBIMH el CTBUSAIMU:

Y4eOHBIMU

- chopMupoBaTb  YMEHHS  KPUTHYECKH  OLIEHUBATh
uH(pOpPMaLIMI0 OMOJIOTUYECKOTO COJEpXKaHUS, BKIIOYAIOLIYIO
NICEBJIOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX HCTOYHUKOB (CPENCTBA
MaccoBOi WH(pOpMalMU, HAYYHO-TIOMYNSPHbIE MaTEpHUabl);
UHTEPIPETUPOBATh  ATHYECKHUE  AaCMEKThl  COBPEMEHHBIX
UCCIIeIOBaHMI B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTUH;

- HHTEPIPETHPOBATH OSTUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUII B OHOJOTMHM, MEIHIIMHE, OWOTEXHOJOTHUU;
paccMaTpuBaTh  TJIOOATBHBIE  JKOJOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (OpPMHUPOBATH MO OTHOLIECHHIO K HUM
COOCTBEHHYIO TO3WIIMIO, YMEHHE OLIEHUBATh OJTUYECKUE
aCmeKThl ~ COBPEMEHHBIX  HCCIEAOBaHMH B oOiacTu
OMOTEXHOJIOTUH M T€HETUYECKUX TEXHOJIOTHI (KIIOHHUPOBAHHE,
HMCKYCCTBEHHO€ OIUIOJOTBOPEHHUE, HAMPABICHHOE H3MEHEHHE
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B) padorta ¢ nHgopManmeii:

- BIAJETh HABBIKAMU TMOJy4YeHUS HWHPOpMALUU U3
VCTOYHHUKOB pa3HbIX THIIOB, CaMOCTOSITEJIBHO
OCYUIECTBJIATh  IIOMCK, aHajuu3, CUCTEMAaTHU3aluil0 |

UHTEpIpETanni0 WHPOPMAIUK PA3TUYHBIX BUJIOB U (opMm
IIPE/ICTABIICHHUS;

- co3JaBaTh TEKCThl B Pa3IUYHBIX (opMarax C Y4eTOM
Ha3HaueHUs] UHPOpMAaLK U LIEJIEBOM ayIUTOpUH, BbIOMpas
ONTUMAJIbHYIO (hOPMY IIPECTABICHUS U BU3YyallU3allliH;

- OLIGHHUBAThH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMaILUH,
€€ COOTBETCTBHE IPAaBOBBIM M MOPAJIBHO-ITHYECKUM

HOPMaM;
- HWCIIOJIb30BaTh  CpeAcTBa  MH(OPMALMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTH B pelieHnu

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX H OPraHuU3allMOHHBIX
3a/1a4 ¢ coOM0IcHuEM TpeOOBAaHUM IPTOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, peCcypcocOepekeHusl, MPAaBOBBIX U
ATUYECKUX HOPM, HOPMUH(POPMAITMOHHON O€30TIaCHOCTH;

- BIQJCTh HABBIKAMH  pACIO3HABAaHHWS W  3aIIUTHI
uHpopManuu, HHOPMAITMOHHOHN 0€301TaCHOCTH JIMYHOCTH;

T€HOMA U CO3/IaHUE TPAHCTCHHBIX OPTaHH3MOB).

- chopMupoBaTh  YMEHHS  CO3[aBaTh  COOCTBEHHBIC
NMUCbMEHHBIE M yCTHBIC  COOOIICHHMS HA  OCHOBE
Omonoruveckoii WHGOPMAIMU W3 HECKOJbKUX HMCTOYHHUKOB,
IPaMOTHO MCIOJIb30BaTh IOHATUHHBIN armapar OHOJIOTHH;

OK 04. DddexTuBHO
B3aMMO/ICHCTBOBAThH M paboTaTh B
KOJUICKTHBE U KOMaH/IE

- TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSATEIBHOCTH U
CaMOOTIPEICIICHUIO;

- OBJAJCHME HaBBIKAMH y4e€OHO-HCCIIEI0BATEIbCKOM,
MIPOCKTHOM M COIMATILHOM JIeITEIbHOCTH;

OBiajeHHe YHHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH
NeHCTBUSIMH

0) coBMeCTHas ACSATEIBHOCTD:

- TIOHUMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U
WHAUBUAYabHON pabOTHI;

- NpPUHUMATh  IEIH  COBMECTHOM  JESITEeThbHOCTH,
OpPraHW30BBIBATH M KOOPAMHUPOBATH JIEHCTBUS 1O €€
JOCTHIKEHHIO: COCTAaBJIATh IJIaH JEHCTBUH, pacmnpenensTh
poiii ¢ y4eTOM MHEHUH YYaCTHHUKOB OOCYXJaTh
pe3yNbTaThl COBMECTHOM PabOTHI;

- cdopMmupoBaTh  YMEHHUS  CO3[aBaTh  COOCTBEHHbBIE
NUCbMEHHBbIE M YCTHbIE  COOOIIEHHS  HAa  OCHOBE
Ouonoruueckoid MHGOPMalMU M3 HECKOJbKUX HCTOYHHKOB,
IPaMOTHO MCHOJIB30BaTh NOHATUHHBIN amnmnapar OHOJOTUY;

- yMeTh BBIIBUTATh  THIIOTE3HI, MIPOBEPSTH ux
SKCIIEPUMEHTAIbHBIMH  CpeACTBaMHU, (GOpMYyIUpys  Ielb
UCCIICIOBaHMS, aHaJIM3UPOBATh MOJyYEHHbIE PE3YIbTaThl U
JIeNIaTh BBIBOJIBI;

- MPUHUMATh y4acTHE B HAYYHO-HCCIEIOBATENIbCKOW paboTe
no OWOJIOTHH, DKOJIOTUU U MEIUIIMHE, MPOBOJUMON Ha Oaze
[IKOJIbHBIX Hay4YHBIX OOIIECTB U MYOJUYHO TMPEACTABIATh
MOJIyYEHHBIE PE3yabTaThl HAa YYEHHYECKHX KOH(MEPEHIIUIX
pa3HOro YpOBHS,
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- KOOPIAMHHUPOBATH W BBINOJHATH pPAabOTy B YCIOBUSX
peanbHOro, BUPTYaJIbHOTO u KOMOMHUPOBAHHOTO
B3aUMOJCHUCTBUS;

- OCYLIECTBJIATH MO3UTUBHOE CTPATETMYECKOE MOBEJICHUE B

pa3MYHBIX ~ CHUTYalUsAX, NPOSBISATH TBOPYECTBO U
BOOOpakeHne, ObITh MHULIUATUBHBIM

Osaanenne YHUBEPCAJIbHBIMH PeryJiiTHBHLIMH
ACHCTBUAMMU:

T') IPUHATHE ce0sl U IPYTUX JIFOJEH:

- NpUHUMaThb MOTHBBI M apryMEHTBl APYTUX JIOAEH MpHu
aHaJIM3€e pe3yabTaTOB JIEATEIbHOCTH;

MpU3HAaBaTh CBOE IMPaBO M IMpaBO JpPYrux JIOAEeH Ha
OIITNOKH,

- pa3BuUBaTh CHOCOOHOCTh IOHMMAaTb MHUpP C TO3ULUHU
JIpyroro 4esjoBeKa; cpeae OOuTaHUS, dYepeIoBaHUA
HalpaBJIeHUN 3BOJIIOLUH; KPYTOBOPOTa BELIECTB U MOTOKA
SHEPIMH B HKOCHUCTEMAX OMOTHYECKUX KOMIIOHEHTOB
9KOCHUCTEM.

OK 07. ConelicTBOBaTHL
COXPaHCHHIO OKpYXKaroIen
cpensl, pecypcocOepeKeHuto,
MPUMECHSTh 3HaHUS 00
W3MEHEHWH KIIUMaTta, TPUHIIUITBI
OepeKITMBOTO MIPOM3BO/JICTBA,
3¢ HEeKTUBHO JCHCTBOBATH

B‘IpefiBH‘laﬁHbIX CUTyalusIxX

B o0s1acTH 3K0JI0rH4eCcKOro0 BOCIUTAHUSA

- chOpPMHUPOBAHHOCTb  DKOJOTHYECKOW  KYJIBTYpHI,
NOHUMAaHHE BITUSTHUS COLIMATIbHO-9KOHOMUYECKUX
IPOLECCOB Ha COCTOSIHME MPUPOJHOM U  COIMAIbHOM
Cpelibl, 0CO3HaHUE III00ATLHOTO XapaKTepa YKOJIOIHUECKUX
npobiem;

- IUIaHUpPOBaHWE ¥  OCYILECTBICHHE JCUCTBHA B
OKpY’Kalolllel cpelie Ha OCHOBE 3HAHUS 11Tl yCTOMUHNBOTO
pa3BUTHUSA YETIOBEUECTBA;

- AKTUBHOE HEMpUATUE JCHCTBUM, NPUHOCALUINX Bpel
OKpY’Karollen cpene;

- yYMEHHUE MIPOTHO3UPOBATH HeOIaronpusiTHbIE
9KOJIOTUYECKUENOCTEACTBUS PEAIPUHUMAEMBIX JEHCTBUM,
NpeI0TBpallaTh UX;

- pacuIMpeHHe ONbITa JEATEIbHOCTH
HaIpaBJIEHHOCTH;

IKOJIOTUYECKOU

- BJaIeTb CHUCTEMOM 3HAaHHK 00 OCHOBHBIX METOIaxX
HAyYHOTO T[IO3HAHUS, HCIOJIB3YeMbIX B OMOJIOTHYECKHUX
UCCJIEIOBAHUSAX JKUBBIX OOBEKTOB U SKOCHUCTEM (OMHCAHUE,
W3MEPEeHHE,  TPOBEJACHHE  HaONIOACHUM);  crocobamu
BBISIBJICHHSI M OIICHKU aHTPOTIOT€HHBIX U3MEHEHUH B IPUPO/IE;
- yYMEThb BBISBIATH OTIUYUTEIbHBIC MPHU3HAKUA IKUBBIX
CUCTEM, B TOM 4HcIe TpuOOB, pACTCHUU, >KUBOTHBIX U
YeloBeKa; MPUCIOCOOIIEHHOCTh BHUAOB K cpene OOuTaHws,
a0MOTHUYECKNX U B3aMMOCBSI3€H aHTPOMOTEHHBIX MECTHOCTH;

- YMETh BBIJIENATH CYIIECTBEHHbIEC NMPU3HAKU OUOIOTHUYECKUX
npoleccoB: oOMeHa BelecTB (MeTaboau3M), MHGOpMaul U

OpeBpallieHusl  3HEpruH, OpokeHus, aBTOTpodHOro u
rerepoTpoHOro  THUNOB  NUTaHUs,  (OTOCHHTE3a U
XEMOCHHTE3a, MUT03a, Mel03a, raMeToreHe3a, sMOpruoreHesa,
OCTAMOPHOHAIBHOTO pa3BUTHS, Pa3MHOXKEHUS,
WH/IUBUyaJIbHOTO
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- OBJAJCHHE HaBBIKAMU y4eOHO-MCCIIE0BATEILCKOM,
MPOEKTHOM Y COLMAIILHOM JIEATEIIbHOCTH;

pa3BUTHUsl OopraHu3Ma (OHTOT€HEe3a), B3aUMOJCHCTBUS TI'€HOB,
reTepo3uca; NEHCTBUN MCKYCCTBEHHOTO CTAOWIM3HPYIOIIETO |,
JBUKYIIETO U Pa3pbIBAIOLIET0 0TOOpa, auIONAaTPUUYECKOro U
CUMITATPUYECKOTO BUI000PA30BAHUS; BIUSHHUS  JIBHDKYIIHX
cui 3BOJIIOLIUU Ha reHo o MOMYJISALIUH,
IPUCTIOCOOJIEHHOCTH  OpPraHU3MOB K Cpelae  oOuTaHus,
YepeI0BaHMs HAIPaBJIECHUHN YBOJIONNN; KPYrOBOPOTA BEIIECTB
Y MOTOKA SHEPTHH B IKOCUCTEMAaX OMOTHYECKUX KOMIIOHEHTOB
HKOCHCTEM.
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2.CTpyKTYypa M cojep:kaHue 001eodpa3oBarebHoil qucuminnbsl «bBUOJIOT USI»

2.1. O0beM TUCIUTUTHHEI B BHJIBI y4€OHOU paboThI

By yaeOHON paboThI O0beM B yacax
OOBeM 00pa3zoBaTeIbHOM MPOTPAMMBI TUCITUILTIHEI 72
B T.4.

OcHOBHOE coziepKaHue 67
B T. U.:

TeopeTndeckoe o0ydeHHE 36
[IpakTiueckue 3aHsATHS 26
B T.4. KOHTPOJIbHBIE PAOOTHI 8
JlaGopaTopHbIe 3aHITHS 5
[TpodeccrnoHaIbHO-OPUEHTUPOBAHHOE COJIEP)KaHKE (COIepiKaHue 3
[IPUKJIQJTHOTO MOJIYJIS)

B T. 4.

Teopetnueckoe oOydyeHue 2
[IpakTUyeckue 3aHATHS 1
[Tpomexyrounas arrectanus (quddzager) 2
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2.2. TemaTu4ecKuii IJIaH U cofep:xkaHue Tucuuminnesl «bUOJIOT USA»

HaumenoBanue pasgenoB u | Cogep:kanue  y4eOHOro  marepuaja  (OCHOBHOe W mpodeccuoHalbHO- | O0bem ®opmupyemble
TeM OPHEHTHPOBAHHOE), JIA00paTOpPHble M MNPAKTHYeCKHe 3aHATUS, IPHUKJIAJIHOH | YacoB KOMIIeTeHI[ U
MOAYJIb
2 3 4
OcHoOBHoOe coJiep;kaHue
Pa3nea 1. Kierka- cTpyKTYpHO-GpYHKIIMOHAIbHASL €IUHULIA )KHUBOTO 23
Tema 1.1. OCHOBHOE CcO/lep:KaHue
BuoJiorus kak Teopernueckoe odyuenue 1
HayKa buonorus xak Hayka. CBsi3b OMOJIOTMM C APYTMMHU HayKamu: Ounoxumus, Ouodusuka,
Ouonuka, reHoreorpadpus m aAp. Pomp m wmecro Ouwonormu B (OPMHUPOBAHUH OK 02
COBPEMEHHON HaydYHOW KapTHHBI MUpa. 3Ha4YeHHE OWOJOTWYECKUX 3HaHuH. Mcrtopus
Ouonoruy. 3HAYEHHWE LUTOJIOTUM JUIsl Pa3BUTHS OWOJIOTMM M TO3HAHUSA MPHUPOIBI.
MeTo1bl HUTOJIOTUU: MUKPOCKOMUS, XpomaTorpadus, 31eKTpodopes, METO]I MEUEHBIX
aTOMOB, AU depeHuanbHoe HeHTpUuyrupoBaHue, KyabTypa KIeTOK
Tema 1.2. O0masn OCHOBHOE CO/Iep:KaHue
XapaKTepucTHuKa Teopernueckoe o0yueHue 1
KU3HH Pa3noobpaszue  Omocucrem. Opranuzanuss OHWOJOTMYECKHX  CHCTEM. Y POBHH
OpraHu3auy OHOCHCTEM: MOJICKYISIPHO TEHETHYECKHH, OPraHOWJIHO KJICTOYHBIMH, OK 02
OpraHU3MEHHBIN, MOMYJISIIIMOHHO-BUAOBOM, 3KOCUCTEMHBIN (OHOTeOoIeHOTUYECKHI),
ouochepupiii. Hayku, usydarommue OHOJOTHYECKHE OOBEKTHI HA PAa3HBIX YPOBHAX
opranu3anuu >Ku3HU. OOIIas XapaKTepUCTHKA KU3HU, CBOWCTBA JKUBBIX CHCTEM.
[Ipoueccel, mpoucxosiue B 6HocucTEMaXx.
Tema 1.3. buosornvecku | OCHOBHOe co/iep;KaHue
BaKHbIE Teopernueckoe odyuenue 1
XUMHYECKHe XuMHUecKuil cocTaB KieTkH. HeopraHuueckue BellecTBa KIETKH, UX OHMOJIOrHYecKas
COeIMHEeHUA poab. Opranndeckue BeniecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa OK 01
U QyHKIMM OeIKOBOW MOJeKylbl. PepMeHTbl, NPUHIUN UX AEHCTBUS. YTJIEBOIbI. OK 02
buonoruueckue pynkiuu yrieBoaos. Jlunuael. O6mumii nnan crpoenus. ['uapodunbHO- OK 04

runpodoOHble  cBoiictBa. Krnaccudukanus munuaoB. buonorumueckue
munugoB. AT®. Crpoenune mosekyasl AT®. buonornueckue pynxumun ATO.

GbyHKITII
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IIpakTHYeckne 3aHATHS

Ponp GenkoB, yriaeBo0B M )KUPOB B OPraHU3ME YelIOBEKa. BUTaMUHBI U OMOJIOTHYECKU
aKTUBHBIC JJOOABKH, X 3HAYCHHE B JKU3HH OpraHu3Ma 4elioBeka. [ Mmo- u aBUTaMuHO3BI
ux nocneactBus. lIpencraBineHue  YCTHBIX — COOOIIEHHMH C  MPE3CHTAIMEH,
MOATOTOBJICHHBIX 110 MEPEYHIO0 UCTOYHUKOB, PEKOMEHIOBAHHBIX MPETIOAaBaATEIIEM.

JlabopaTropHbie 3aHATHS

JlabopaTtopHnast pabota "Onpenenenue 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.

JlabopaTtopHnas padota «I'mapoduiasHO-TUIPOPOOHBIE CBOMCTBA JIMITHIOBY

HO)IFOTOBKa BapuWaHTOB OIIbITA, Ha6J'IIO}IeHI/Ie HN3MCHCHUA PaCTBOPHUMOCTHU JIUMIIUIOB,
3amoJiHeHne  pabouedt  TaOmWIBI, WMHTEpHpeTanus — HAOMIOJAEeMBIX  SIBIICHHH,
(dhopMynHpOBaHHE BHIBOIOB

Tema 1.4.
CtpyKkTypHO-
dyHKIHOHATIBHASA
OpraHu3anms KJIeToK

OCHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue

Knerounas teopust (T. IlIBann, M. Illnefinen, P. BupxoB). OCHOBHbBIC MOJIOKEHUS
COBPEMEHHOM  KIETOYHOW  Teopuu. THIBI  KIETOK:  JyKapUOTHYeCKas |
npokapuotruyeckas. CpaBHUTENIbHASI XapaKTEPUCTUKA KIETOK 3YKapUOT (PacTUTEIbHOMH,
JKUBOTHOH, rprOHOI). CTpOCHHE MPOKAPHUOTHUECKOW KIIeTKH. OCOOCHHOCTH CTPOCHHS
rerepoTpodHO U aBTOTpoHOW  MpokapuoTHyeckux  kietok.  CrpoeHue
1a3MaTH4eckoi MeMOpanbl. TpaHCHOPT BEUIECTB Yepe3 MIIa3MAaTUYECKYI0 MEeMOpaHy:
MACCUBHBIM M aKTHBHBIA. DHAOIMTO3: MUHOIMTO3, (Garomuros. Jk3ouuto3. Odo10uKa
WK KJIeTouHasi cTeHka. CTpykTypa i QYHKUIUU KIETOYHOM CTEHKU pacTeHul, rpuboB.
Huromnasma. I[uto3oms. I[lurockener. OpHoMeMOpaHHBIE OpPraHOUIBl  KIIETKU:
suporiazmatuueckass cerb (OIIC), ammapat ['odbpmku, JHU30COMBI, MEPOKCHCOMBIL,
BaKyOIll PacTUTENBHBIX KiIeTOK. CTpoeHue u (PyHKIMU OJTHOMEMOPAHHBIX OPTaHOUIOB
knetku. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE OpraHOWIbl KJIETKH: MHUTOXOHJPHH, IIIACTUABL: XJIOPOILJIACTHI,
XpOMOILIACTHI, JIGHKOIUTACThI, UX CTPOCHHE U (PYHKUMU. SIOepHBIM ammapar KIeTKH,
CTpOEHHUE U (PYHKIIHU.

HemeMOpaHHbie opraHOMIbI KIETKUA: PUOOCOMBI, MUKPOTPYOOUKH, KIETOYHBIM HEHTP.

OK 01
OK 02
OK 04
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OpraHoupl ABWKEHHS: PECHUYKH U KT'YTHKH. CTpoeHHe W (QyHKIMHM HEeMEeMOpaHHBIX
OpPraHOUJOB KJIETKU

JlaGopaTopHble 3aHATHS

JlabopatopHnas pabota «CTpoeHre KIETKH (PacTeHHS, )KUBOTHBIC, TPUObI) M KJIETOUYHBIE
BKJIFOUEHUS (Kpaxmall, KapOTUHOU/IbL XJIOPOILIACTbI, XPOMOILIACTBI)»

HpI/I06peTeHI/Ie OIlbITa NPUMCHCHUA TCXHUKHW MHKPOCKOIIMPOBAHUA IIPHU BBINOJIHCHHUN
nabopaTtopHbix pabotr. IloaroroBka MUKpoOIpenapaTroB, HAOIIOJCHHE C MOMOIIBIO
MHKPOCKOIIa, BBIABJICHHC paSJII/I‘II/IfI MCXKAY HU3ydaCMbIMU O6’I)CKT8.MI/I, HHTCpIpCTAal A
Ha0JI0JaeMBbIX SIBJICHUH, (popMylInpoBaHUE BHIBOIOB.

Jlabopatopnast pabora «IIpoHuaemMocTs MeMOpaHbl (TUTA3MOJM3, JETIIa3MOJIHU3)».
HpI/I06peTCHI/Ie OIlbITa NPUMCHCHUA TCXHUKHW MHKPOCKOIIMPOBAHUA IPHU BBINOJHCHHUN
nabopatopHbix paboT. IloAroToBka MHUKpompenapaToB, HAOIIOJECHHE C MOMOIIBIO
MHUKPOCKOIIA, BBISABJICHUC paBJ’II/I‘II/Iﬁ MCXKIY HU3ydaCMbIMHU O6’BCKT3MI/I, HHTEpIIpETAlNA
Ha0JI0JTaeMbIX SIBJICHHH, HOpMyITHpOBaHIe BHIBOJOB

Tema 1.5. CrpykTypHO-
(pynkumnonanbHbie (akropsl
HACJIeICTBEHHOCTH

OcHoOBHOE coepxaHue

Teoperuyeckoe odyueHue:

CtpoeHne  XpoMOCOM. XPOMOCOMHBI  HAO0Op  KJIETOK, TOMOJIOTHYHBIC U
HErOMOJIOTMYHBIE XPOMOCOMBI, TaIJIOUJIHBIM W AUIIONAHBIN Habop. HykinenHoBbie
kucinotel. JHK wu PHK. Crpoenne HykiaemHOBBIX KHCIOT. HykieoTuasl.
Komniementapubeie azotucteie ocHoBaHus. [IpaBumo Yapradda. Crpykrypa JIHK -
NBOWHAs coupayib. MectoHaxoxaeHue u Ouosormueckue ¢ynkmuun JHK. JIHK-
skcneptusa. Buapl PHK. ®ynkiuun PHK B kietke

HpaKaneCKne 3anaTHsa: Pemenue 3aaa4 Ha OnNpeAcICHUE II0CICA0BATCIbHOCTH
HYKJICOTHUIOB

OK 01
OK 02

Tema 1.6.
ITpoueccnl MATPHYHOTO
CHHTE3a

OcHOBHOE coiep:KaHue

Teopernueckoe odyueHnue:

Marpuunblii cunte3 JIHK - perumkanus. [lpunuunel perukanuu JIHK. Mexanuszm
pernkanuu JJHK. Penapamus JIHK (nmopennekatuBHas, mocrpersiekatuBHas ). Peakiuu
MaTpUYHOrO CUHTE3a. [ [pMHIMI KOMIIJIEMEHTAPHOCTU B PEAKIUSAX MATPUYHOIO CUHTE3A.
JIHK u rensl. ['eHeTHUecKUi KO, €ro cBoWcTBa. TpaHCKpUIIUSA - MaTPUUYHBIA CUHTE3
PHK. Tpaucnsauus u e€ stansl. YcioBus OuocuHTe3a Oenka. Ctpoenue 1- PHK n
KOJIMPOBaHUE aMUHOKHCIIOT. Posib pubocom B buocuHTe3e Oenka

IIpakTHYecKkne 3aHATHSA
Pewrenne 3amau Ha ompeneieHUEe IMOCIENOBATEIBHOCTH AMUHOKUCIOT B MOJIEKYJIE
Oenka.

OK 01
OK 02
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Pemienue 3a1a4 Ha onpeeIeHNE TOCIE0BATEIFHOCTH AaMUHOKHUCIIOT B MOJIEKYJIe Oenka
B CJIy4ae U3MEHEHUS MOCIEN0BAaTENIbHOCTH HyKiIeoTua0B JIHK

Tema 1.7. HekJjieTouHbIE
(popmbI KU3HU

OcHoBHoOe coepkaHue

Teopernueckoe odyuenue

Bupycsl - HekeTouHbie (pOPMBI )KU3HU U 00HTraTHBIE Mapa3uThl. CTPOCHUE MPOCTHIX U
CIIOXKHBIX BHUPYCOB, pETpOBUpPYCcOB, Oakrepuodaros. JKusuennsrii mwmkn JIHK-
conepxamux BupycoB, PHK-coxepkammx BupycoB, Oakrepuodaro. BUY, remarut

YeJl0BeKa. OK 02
baxrepun. O6mas xapakrepuctuka. [lonstue mramm. Bupycsl n 6akrepun: cxoacTsa u OK 04
pa3nuyus
IIpakTnuyeckune 3aHATHS
Bupycuble u OakrtepuanbHble 3a0osneBaHus. OOuIME NPUHLIUIBI HCHOJIB30BAHUS
JeKapCTBEHHBIX BemecTB. OCOOEHHOCTH MPUMEHEHHSI aHTHOMOTHUKOB.
[IpencraBieHue yCTHBIX COOOUIEHMH € Npe3eHTalued, MOArOTOBIEHHBIX MO MEPEYHIO
VMCTOYHUKOB, PEKOMEHJIOBAHHBIX MTPENnojaBaTesieM
Tema 1.8. O0men BemectB U | OCHOBHOE COJepKaHHeE
npeppamieHue J3Hepruu B | Teopernyeckoe o0yyeHue
KJIeTKe ACCUMWIALINS U TUCCUMUIISIIIUS - IB€ CTOPOHBI MeTabonu3Ma. Tumbsl oOMeHa BElecTB:
aBTOTPO(HBIA ¥  reTepoTpOdHBIA, a’poOHBIE M aHadPOOHLIA. DHEPreTHYECKOE OK 02
obecrieuenue KiIeTku: npeBparieHne AT® B 0OMeHHBIX Tporieccax. DepMeHTaTUBHBIN
XapakTep peakUuid KIETOYHOTro MeTaboau3Ma.
[lepBuuHbIli CHHTE3 OpraHMYECKUX BeEIIeCTB B KieTke. [lmacTuueckuil oOMeH.
®dotocuHTe3. XeMOCHHTE3. AHA’pOOHBIM dHEPreTUYecKHii oO0MeH. AHa’pOoOHbBIC
opranu3Msbl. bpoxkenue, aBTOTpodHBIN U reTepoTpOodHBI TUI MUTAHUS. AHa’pOOHBIE
MUKPOOPTraHU3Mbl KaK OOBEKThl OMOTEXHOJIOTMH. JTamlbl 3HEPreTUYecKoro oOMeHa.
I'mukonu3. buonornyeckoe oKuCIeHNE, WK KIETOYHOE TbIXaHHE
Tema 1.9. ’Kuznennbiii nukja | OCHOBHOe co/iepKaHue
KkJjeTku. Murto3. Meiio3. Teoperuyeckoe o0yueHue
Knetounsiit nuki, ero nepuonsl u perynsauus. [lepuoasl 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. Meno3 - OCHOBa IOJIOBOrO pasMHOXkeHHs. IloBeneHue XpoMocoM B MeHO3e€.
Kpoccunrosep. buonormueckuit cmbicn Meno3a. Oddextsl MeHoza. Meito3 B
JKU3HEHHOM LIMKJIE OPraHU3MOB.
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KonTpoabHnas padora

Pa3nen 2. Ctpoenne u GyHKIIMHM OpraHu3Ma 24
IIpodeccuonaTbHO-OPHEHTHPOBAHHOE COePKAHME TEOPEeTHYECKOr0 00yYeHusl
Tema 2.1. Crpoenne | OCHOBHOE cofiepKaHHE
opranusma Teoperudeckoe o0yueHue 2
Opnoxnerounsie  opraHu3mbl.  KoJoHuanpHbIE  OpraHu3Mbl.  MHOTOKJIETOYHBIC
opraHu3Msbl. B3aumocBs3b yacTeli MHOTOKJIETOYHOro opranuzMa. @yHkuus. Opransl u OK 02
CHCTEMBI OpPraHoB. Ammaparsl OpraHoB. [ oMeocTa3 opraHu3Ma M €ro MojajepKaHue B
mporecce Ku3HenessTeapHoCcTH. DyHKIMOHATbHAST CHUCTeMa OpraHoB. TKaHW pPacTEHHA. OK 04
Txkanu >KMBOTHBIX W dYenoBeka. Opranbl pacteHnd. OpraHbl W CHCTEMBI OPraHOB
KUBOTHBIX M YEJIOBEKA. 3HAUYCHUE OTIOPHI, ABWKCHUS, MMUTAHUS, JBIXaHUS, TPAHCIIOPTA
BEIIECTB, BBIJICIICHHS, 3allIUThL. 3HAYCHUE MPOSBICHUS Pa3IPAKUMOCTH U PETYISIINN
Tema 2.2. OcHoBHOE coep:kaHue
Dopmbl PA3MHOKCHUS | TeopeTnueckoe o0yueHune 1
OpraHusMoB @opMBI pa3MHOKEHHUSI OpPraHU3MOB. becrnosioe W TMO0JOBOE€ pa3MHOXKEHHE. Bubl
0€ecrosoro pa3MHOXKEHMs: NPOCTOE JeJeHHE HaJaBOE, IOYKOBaHUE, Pa3MHOXKEHHE OK 02
CIIOpaMH, BEreTaTUBHOE pa3MHOXKEHHE, (parMeHTtauus, KkioHupoBaHue. I[losoBoe
pa3MHOKEHHE.
Tema 2.3 OcHoBHOE conepxaHue
Onrorenes TeopeTnueckoe o0yueHue 1
KHMBOTHBIX M Ye/lOBeKa l'amertorene3 y xuBoTHBIX. CrnepmaTtoreHe3 W ooreHe3. CTpOCHHE IMOJIOBBIX KIIETOK.
OmnonoTBopeHre M SMOpPUOHAIBHOE  Pa3BUTHE  KUBOTHBIX. [lapTeHoTreHes. OK 02
DOMOpuorenes (Ha mpuMepe JaHreTHuka). Ctaguu aMOproreHesa.
Poct u pasButue xuBoTHbIX. [locTamOpuonaneHbiii mepuox. Ilpsmoe u Hempsimoe OK 04
pa3Butue. Pazsurue ¢ meramopdo3om y 6eCriO3BOHOUHBIX M MO3BOHOYHBIX )KHBOTHBIX.
Craguu TOCTAMOpPHUOHAIILHOTO Pa3BUTUSL Yy JKUBOTHBIX U 4YenoBeka. Ilepuomsl
OHTOT€HEe3a ueloBeka. buonornueckoe crapeHue u cMepThb. [ 'epoHToI0THS
Tema 2.4. Omnrorene3 | OcHOBHOE CO/lep:KaHUE OK 02
pacTenui Teopernueckoe o0y4enue 1 OK 04

l'amerodutr u cnopodur. PazmHokeHue u paszButue Bojaopocield. PasmHOXkeHue u
Pa3BUTHUE CIIOPOBBIX pacTeHUU. PasMHOXKEHHE M pa3sBUTHE CEMEHHBIX pacTeHuu. Pocr.
[lepronbl OHTOTEHE3a pacTEHUI

Tema 2.5. OcHOBHBIE

OcHoBHOE conepkaHue
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NOHATHUSA F'’CHCTHKH

Teopernuyeckoe o0y4enne

I'enernka kak Hayka O HacJIEZICTBEHHOCTUM U M3MEHYMBOCTU OpraHu3MoB. OCHOBHbIE
IFEHETUYECKUE MOHATHS M cuMBOJIbL. ['eH. I'eHoTun. ®deHotumn. AJuieabHbBIE TI'EHBI.
AnbTepHaTUBHBIE NMPU3HAKU. JIOMUHAHTHBINA M pELECCUBHBINA MpU3HaKu. ['omo3urora u
rerepo3urora. Ywucras  suHusA. [uOpuapl.  OCHOBHBIE  METOABI  I'€HETHKHU:
rUOpPUA0IOTrMUECKUN, TUTOJOTHYECKHE, MOJIEKYIISIPHO- T€HETHUECKHE

OK 02

Tema 2.6. 3akoHoMepHOCTH
HaCJIeI0BAHUS

OcHoBHOE€ CoacpKaHue

TeopeTnyeckoe o0yuenune

3akoHOMEpHOCTH oOOpazoBaHusi ramer. 3akoHel [. Menaens: MounoruOpumaHoe
ckpemuBanue. [IpaBwio JOMUHUpPOBaHUS. 3aKOH €IMHOOOPA3Usl TIEPBOTO MOKOJICHUS.
3aKOH pAaCHICIUICHHUS TPU3HAKOB. LlUTONOrMYecKne OCHOBBI MOHOTHOPHIHOTO
CKpemuBaHus. [HWMOTe3a YUCTOTBI rameT. AHaJIM3UpYIONiee  CKPEIUBaHMUE.
JuruOpuHoe CKpelmmBaHWe. 3aKOH HE3aBUCHMOTO HACJICIOBaHHUS IPU3HAKOB.
[TomurnGpuaHOE HACIEJOBAHUE B €r0 3aKOHOMEPHOCTH.

IIpakTHyeckue 3aHATHSA

Pemienne 3amad Ha onpeneneHWe BEPOSITHOCTH BO3HUKHOBEHHSI HACJIEACTBEHHBIX
MPU3HAKOB MpPU MOHO-, M-, MOJUTHOPUIHOM M aHATU3UPYIOUIEM CKpEIIMBAHUU,
COCTaBJICHUE T€HOTUITNYECKHUX CXEM CKpEIIMBaHUs

OK 02
OK 04

Tema 2.7. Bzaumopaeiicteue
I'€HOB

OcHOBHOE cojlep:KaHue

Teopernyeckoe o0yueHue

'enotun kak nenocTHas cuctemMa. MHOXeCTBEHHOE neicTBHe reHoB. [lmeiorponus.
MHoxeCcTBeHHBIN ayienu3M. B3anmopeiicTBue ajuienbHbIX reHoB. KomoMuHUpOBaHue.
B3aumonelictBue HeamienbHbIX reHoB. KoMmieMenTapHocTh. Dnincrtas. [lonumepus

IIpakTnyeckmne 3aHATHSA

Pemenune 3amau Ha omnpenesnieHHe BEPOSTHOCTH BO3HUKHOBEHHS HACIIEICTBEHHBIX
OPU3HAKOB TPU  PA3IMYHBIX  TUMAX  B3aUMOJICHCTBUS TE€HOB, COCTaBIICHHE
TeHOTUITUYECKUX CXEM CKPEIIUBAHMUSI

OK 01
OK 02

Tema 2.8.
CuemieHHOe  HAacJIed0BaHHE
NPU3HAKOB

OcHOBHOE colep:KaHue

Teopernueckoe o0yuenue

3akonsl T. Moprana. CremieHHOe HacielOBaHME T'€HOB, HapylIEeHHE CLEIUICHUs.
XpoMOCOMHasi TE€OpHUsl HACIEICTBEHHOCTH. ['€HeTHueckoe KapTUPOBaHHE XPOMOCOM.
Hcnonbp3oBaHKHE KPOCCHUHIOBEPA JUIsl COCTABJICHHs FTEHETUYECKUX KapT XpOMOCOM

IIpakTHYecKkne 3aHATHSA
Pewmrenne 3amay Ha OIpeAENEHHE BEPOSITHOCTH BO3HUKHOBEHMS HACIEICTBEHHBIX
IIPU3HAKOB IIPU CLEIUICHHOM HAcCJIEJOBAHUU, COCTABIECHUE TE€HOTUIIMYECKUX CXEM

OK 01
OK 02
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CKpEILIMBAaHUS

Tema 2.9. I'eHeTHKA moJ1a OcHoBHOe coep:xkaHue OK 01
Teoperudeckoe o0yueHue OK 02
XPpOMOCOMHBIA MEXaHU3M OIpPEACIICHUs] T0Jia. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['oMorameTHbIii ¥ TeTEPOraMeTHBIN NOJI. ['eHeTHYeCcKas CTPYKTypa MOJOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CHEIUIEHHBIX C TOJIOM
I[IpakTHYeckoe 3aHATHE
Pemenne 3amau Ha omnpeAesieHHE BEPOSTHOCTH BO3HUKHOBEHHS HACIIEICTBEHHBIX
MIPU3HAKOB, CIETUICHHBIX C MOJIOM, COCTABJIEHNE TEHOTUITHYECKUX CXeM CKPEIIUBAHUS
Tema 2.10. OcHoBHoOE coep:xaHue
I'eneTnka venoBeka Teoperuueckoe o0yueHue
Kapunotun yenoBeka. MeToapl H3y4eHUsS TEHETHMKH YEJIOBEKA: T€HEaJOTHMYECKHU, OK 01
OJIN3HEIOBBIN, ITUTOTEHETUYECKUM, OMOXUMHUUYECKHM, TOMYISAIIMOHHO-CTATHCTHYCCKHUH. OK 02
HacnencrBennbie 3a00ieBaHus YelOBeKa. | €HHbIE U XPOMOCOMHBIEC OOJIE3HU YeJIOBEKa.
bosiesHn ¢ HacleACTBEHHOW MPeApacroiOKEHHOCThIO. 3HAYE€HHE MEIUIMHCKOU
T€HETUKH B TIPEIOTBPAICHUH U JICYCHUN TeHETUUECKUX 3a00JICBAaHUHN YEIIOBEKA
IIpakTnyeckoe 3ansiTHE
Pemienne 3amad Ha omnpeneraeHWE BEPOSITHOCTH BO3HUKHOBEHHS HACJIEACTBEHHBIX
MPU3HAKOB, MCIOJIB3YSl METOJIbl T'€HETUKH YEJIOBEKAa, COCTABJICHUE TI'E€HOTHUITHMYECKUX
cxeM ckpemmuBaHusA. [IpeAcTaBieHHe YCTHBIX COOOIIEHWH C Tpe3eHTAIueld o
HACJICJICTBCHHBIX 3a00JICBAHUAX YEIIOBEKA
Tema 2.11. 3axkonomepHocTu | OCHOBHOE CO/lepPKAHUE
H3IMECHIHBOCTH TeopeTnueckoe o0yueHue
B3anmoselictBue TeHOTHIIa M cpenbl npu GopMupoBaHuH (eHotuna. M3MeHYuBOCTh
npu3HakoB. KayecTBeHHbIE W KOJWYECTBEHHBIE MPHU3HAKUA. Buabl HM3MEHUYHMBOCTH:
HAclIeJICTBEHHAass W  HEHACJEJCTBEHHas. 3aKOH TOMOJIOTMYECKHUX  PsSJAOB B
HacyeacTBeHHo# n3aMenunBocty (H.M. BaBuios).
Moaudukanuonsas, Wi (EHOTUIUYECKas HM3MEHUYMBOCTh. Poib  cpeasl B OK 01
Moau(UKAITMOHHOW M3MeHUYUBOCTH. Hopma peakuuu npusHaka. BapuanuoHHbI pan u OK 02
BapHalMOHHAas KpuBasi. XapaKTepUCTUKA MOAU(PUKAITMOHHON H3MEHYHBOCTH OK 04

Hacnencrsennas, WU TE€HOTHUIINYECKast U3MEHYUBOCTbD. KomOunaTtuBHas
U3MEHYUBOCTD.

MyranvoHHass W3MEHYMBOCTb. BuIbpl MyTanuil: T€HHBIE,XPOMOCOMHBIE, T'€HOMHBIE.
IIprynHBI BOSHUKHOBEHUS MyTallUN
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IIpakTnyeckoe 3ansTHE
Pemenune 3amau Ha omnpeneneHue TuUNa MyTalUM INpU IE€pEAayde HaCIEICTBEHHBIX
IIPU3HAKOB, COCTABJICHNE F€HOTUIINYECKUX CXEM CKpEIIMBaHU

Tema 2.12. Ceiexuus
OpPraHu3MoB

OcHoBHOE€ Coa€cpKaHue

Teoperuyeckoe o0yueHue

Cenekuusi Kak Hayka. MeTonbl CENEKIIMOHHOW paboThl. I'eTepo3uc M €ro MpUYUHBI.
HckyccTBeHHBIN OTOOP: MAacCOBBIM M WHIAMBUIYAJIbHBIA. ODTambl KOMOWMHAIMOHHOU
cenekiuu. CopTt, mopoa, mramm

AJNTOPUTMBI ~ peIlIeHWe 3aJad Ha OMNpeJeICHHEe BO3MOXXHOTO  BO3HHUKHOBEHHS
HACJIEICTBEHHBIX MPHU3HAKOB IO CEJIEKIHUH, COCTABJICHUE TE€HOTUIMUYECKHX CXEM
CKpEIIMBAHMSL.

OK 01
OK 02

KonTpoabHnas padora

Paznea 3. Teopusi 3BosIIOLMH

Tema 3.1. UcTopus
IBOJIIOLIMOHHOIO YYeHH S

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

[lepBBie ABOJIIOLIMOHHBIE KOHIEMIUU. ['pagyamucTiuueckas 3BOJIIOLMOHHAS KOHLIETILUS
K.b. Jlamapka. JIBwxyme cuibl sBodonud. KpeanwoHmsm wu  TpaHchopMu3M.
Cucremaruka K. JIunnes u e€ 3HadueHne 1yist GopMUPOBAHUS UJIEU DBOJTIOITUN
[IpeanocelTkn BOZHUKHOBEHHUS JapBHHU3MA. DBOJIOIMS BUIOB B Tpupoje. boprda 3a
cymectBoBaHue. EctecTBeHHbIN 0TOOD. [[uBeprenmnus nmpu3HakoB U BUI000pa30oBaHUE.
OCHOBHBIE TIOJIOKEHUSI CUHTeTHYeCKOr TeopuH 3BoJitonuu (CTD). Ponb 3BotOIIMOHHON
Teopuu B GOPMUPOBAHUN HAYYHOUM KapTUHBI MUpa

OK 02
OK 04

Tema 3.2. Muxkpo3BoJIIOI U

OcHoOBHOE coiep:KaHue

Teopernyeckoe o0yueHue:

MHUKpOSBOIONMS ¥ MaKpOdBOJIONMS Kak dTalbl  3BOJIIOLMOHHOTO  IpoIiecca.
'eHeTndeckue OCHOBBI HBOJIOUMU. MyTanmuu M KOMOMHAIMM KakK dJIEMEHTapHBIN
IBOJIIOIIMOHHBIN MaTepuai. [lomymsius Kak aeMeHTapHast €IMHUIIA YBOIOLHH.
JiBmwxymue cuibl (pakTopsl) 3BONONMH. MyTalMOHHBIN Tpolece U KOMOMHATHBHAS
U3MEHYHBOCTb. Murparnus. N3onsmus HOIYJISIHNA: reorpaguueckas
(mpocTpaHcTBeHHas1), Ouosoruueckass (penpoaykTtuBHasi). EcrecTBeHHBIH 0TOOp -
HanpaBigomuil  gakTop sBosonMU. boppba 3a cyliecTBOBaHME Kak MeEXaHU3M
JIeWCTBUSL €CTECTBEHHOro oTOOpa B MOMymsuusax. Bumg m ero kpurepuu (IpH3HAKH).
Bunoobpa3oBaHue Kak pe3yabTaT MUKPOIBOJIIOIUH

OK 02

Tema 3.3. MakpodBoJnronust

OcHOBHOE coep/kaHue

OK 02
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Teopernueckoe o0yueHue:

MakposBomtouus. DopMbl UM OCHOBHBIE HampaBiieHHss MakposBoiouun (A.H.
CesepuoB). Ilytm  gocTikeHuss — OMOIOTHYEeCKOTO  mmporpecca:  apomop(os,
uaMoananTanus, oomas aereHepanus. MeTonbl H3ydeHHS MaKpPO3BOIIONUHU. 3aKOH
3apojsimeBoro cxojacta (3akon K. bapa). buorenernueckuii 3akon (3. I'ekkens, @.
Mirosep). OO1ue 3aKOHOMEPHOCTH (ITpaBUIIa) BOJTIOLIMHI

Tema 3.4.
Bo3HUKHOBeHHE M Ppa3BUTHE
JKM3HHU Ha 3eMJie

OcHoBHOE€ CoA€EpKaHUuE

Teopernueckoe o0yueHue:

I'nmoresnr n TECOpHUHN BO3HUKHOBCHUA KHU3HU Ha 3emie: Kp€allnOHU3M,
CaMOIPOM3BOJIbHOE  (CIIOHTAHHOE)  3apO’KJE€HHe,  CTAllMOHApHOE  COCTOSIHUE,
nancrnepmusi, 6uonos3. Hauano opranuueckoit sBosronuu. [losiBieHne mepBoIX KIETOK.
DBOJIIOIMST META00JM3Ma. DBOJIIOIUS TEPBBIX KIETOK. [IpoKapHoThl M 3yKapHOTHI
HponcxomneHne MHOT'OKJICTOYHBIX OPraHU3MOB. Bos3ankHoBeHE OCHOBHBIX oapcCTB
JYKapHoT.

OcCHOBHEBIE YCPThHl DSBOJIOHMKU PACTHUTCIBHOIO MHUpA. OcHOBHEBIE YCPThI SBOJIHOIMA
JKUBOTHOT'O MHpa

IIpakTnyeckune 3aHATHS:

[IpencraBiaeHre yCTHOTO COOOIIEHUS M JIEHTHI BpPEMEHH 10 OCHOBHBIM 3Tamam
BO3HMKHOBEHHUS M PAa3BUTHUS KUBOTHOTO M PACTUTEIHHOIO MHpPA, MOJATOTOBJICHHBIX 110
MIEPEYHIO0 HCTOYHUKOB, PEKOMEHIOBAHHBIX MTPENOaBaTeIeM

OK 02
OK 04

Tema 3.5. IIpoucxo:kaeHue
YyeJIOBeKAa - AHTPONOreHe3

OcHOBHOE coiep:KaHue

Teopernyeckoe o0yueHue:

AHTpomnosiorusi - Hayka o 4yejoBeke. CHCTeMaTHYeCKOe TOJIOKEHHE YeJIOBEKa.
Cx0aCTBO UeNioBeKa ¢ JKUBOTHBIMU. OTIIWYHUS YEJIOBEKA OT KUBOTHBIX. [IpsaMoxoxaeHue
M KOMIUIEKC CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3BuTHE TOJIOBHOIO MO3ra U BTOpPOH
CUTHAIBHOW cHucTeMbl. COOTHOIICHHE OHOJIOTHMYECKUX W COLMAIBHBIX (aKTOPOB B
AHTPOIIOT€HE3€E

OCHOBHBIE  CTaauu  aHTpororeHe3a. JlpuonuTeku - TpPeAKH  YEJIIOBEKa U
4elnoBeKooOpa3HbIX 00e3bsH. [IpoToaHTpoI - MpeAlIeCTBEHHUK YeloBeKa. APXaHTpPOII -
npeBHenmui 4venosek. [lameoantpon - apeBHuM 4yenoBek. HeoanTpom - 4YenoBek
COBPEMEHHOTO THUIIA. DBOIIOLKS COBPEMEHHOTO YEJIOBEKA.

Uenoseueckre packl. OCHOBHBIE OOJBIINE pachl: €BPOTICOUAHAs (eBpa3uiickas), Herpo-
aBcTpaionHas (d3KBATOpUANbHAS), MOHTOJIOMHAS (a3MaTCKO-aMepHuKaHcKas). Bpems u
MECTO BO3HMKHOBEHUS YEJIOBEUECKUX pac. ENMHCTBO YeI0BEYECKHUX pac

OK 02
OK 04
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IIpakTHyeckue 3aHATHA:

Bpems u mytu pacceneHus denoBeKka 1o IutaHere. IIpucnocoGiieHHOCTh uenoBeka K
pa3HbIM YCIOBHSM cpensl. BrumsHue reorpaduyeckoit cpensl Ha MOPQOJIOTHIO U
(U3MOIIOTHIO YeIoBeKa

3amuTa JIGHT BPEMEHM W MEHTAIBHBIX KapT B (¢opMaTe YCTHOTO COOOIICHUS,
IMOATOTOBJICHHBIX IMO NCPCYHIO HCTOYHHUKOB, PEKOMCHIOBAHHLIX ITPCTIOAABATCIICM

KonTtposabHas pabdora 2

Paznes 4. JxoJiorus

Tema 4.1. OcHOBHOE coepxaHue 11

Dkosoruueckue (akropsl u | Teopernieckoe odyueHue: 1

cpebl KH3HH Cpenpl  oOWTaHWS  OPraHW3MOB:  BOJHAs, HA3eMHO-BO3AYIIHAs,  ITOYBCHHAs, OK 01
BHyTpHOpraHu3MeHHas. DH3MKoXUMUYIECKUe 0COOCHHOCTH Cpel OOMTaHUS OPTaHW3MOB.
[Mpucniocobnennss OpraHu3MOB K KHU3HH B Pa3HBIX cpenax. [loHATHE KOIOTHYECKOTO OK 07
¢dakropa. Knaccudukanus sxonorunueckux gaxtopos. [IpaBuno munumyma 1O. JInbuxa.
3akon TosepanTHoctu B. llendopna

Tema 4.3. OcHoOBHOE coiep:KaHue

buocpepa -  ruaobannHas | Teoperudeckoe o0ydeHHe: 1

IKOJIOrHYeCcKas cucremMa bruocdepa - xxuBas o6omouka 3emumn. Pa3zButne npencraBieHuil o Ouocdepe B Tpymax
B.U. Bepnaackoro. O6imactu 6uocheps! u e€ cocras. JKuBoe BemecTBo 0nochepsl U ero OK 01
byHKIUH
3akoHOMEpPHOCTH  cymiecTBoBaHMs  Owocdepbl. OcobOeHHOCTH  OMOCheEephl  Kak OK 02
rJ100aNbHOM AKOCHUCTeMBI. J[MHAMHYecKoe paBHOBecue B Ouocdepe. PurmMuyHOCTBH OK 07
sBieHrit B Ouochepe. KpyroBopoThl BemecTB W OHOTCOXMMHUYECKHE IIHKIIBL.
I'moGasibHBIE YKOJOTHUECKUE MTPOOJIEMbI COBPEMEHHOCTHU M ITYTH MX PEIICHUS

1

IIpakTH4eckue 3aHATHUA:

Peuienne nmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33Ja4 Ha ONpEAeSieHUE IUIOLIAIN
HACaKJEHUI ISl CHIDKEHUS KOHIIGHTpAIlMM YIJIEKUCIIOro Ta3a B arMocdepe CBOEro
pEruoHa MpoKUBAHUS

Tema 4.4.

OcHOBHOE coep/kaHue
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Bausnue

TeopeaneCRoe oﬁyqeﬂne:

AHTPONOT eHHBIX AHTpOTIOTeHHBIE BO3JCHCTBUS Ha Ouocdepy. 3arps3HEHHS Kak BHJ aHTPOIOTECHHOTO OK 01
BO3JICUCTBUS (XuMmuueckoe, usuyeckoe, Ouonocuueckoe, 0Omxoobl NPoOU3800CmMea u OK 02
nompebaenus'). AHTpomoreHHnle BO3AeWcTBUA Ha atMmocdepy. BoszaeiictBus Ha
runpochepy (3acpsA3HeHus U UX UCMOYHUKU, UCMOujeHusi 600). Bo3nehcTBUs Ha OK 04
mutochepy  (Oecpadayusi nouevl, Go30elicmeue HA 20pHble NOpPoOd, Heopa). OK 07
AHTPOTIOTEHHBIE BO3JICUCTBUS Ha OMOTHYECKHE COOOIIECTBA (Teca u pacmumenvbHbvle
coobujecmeaa, HCUSOMHBIU MUp).

IIpakTHyeckue 3aHATHS:
Pemienne TpakTUKO-OPMEHTHPOBAHHBIX  PACYETHBIX 33JaHUNl 10  COXPAaHEHUIO
MIPUPOTHBIX PECYPCOB CBOETO PETHOHA MPOKUBAHHS

Tema 4.5. Bausinue | OcHOBHOE coep:KaHue

CONUATBHOIKOJIOINICCKUX Teopernueckoe o0ydyenue:

¢pakrTopos Ha 310POBbe€ | 310POBBE U €ro cocTaBiAomue. MAKTOPHI, MOJIOKUTEIBHO W OTPULIATEIBHO BIUSIOIINE

YyeJ0BeKa Ha OpraHu3M 4YelloBeKa. BpemHble TPUBBIUKA: TIOCIEACTBHS U MPO(UITAKTHKA.

[IpoGmema TeXHOTEHHBIX BO3JCUCTBUI Ha 370pPOBBE YEIIOBEKa (DIIEKTPOMArHUTHBIE

1oJist, ObITOBAst XMUMHUS, U30BITOUHBIE IIYMbI, paJyalus U T.1.). AjanTtanus opraHu3zma OK 02
YyeloBeka K (QakTopaM OKpyXKarolled cpebl. 3allMTHbIe MEXaHU3Mbl OpraHu3Ma OK 04
4eJI0BeKa. 310pOBbE H PAOOTOCIIOCOOHOCTD. OK 07

[punnunsr  GopmupoBaHus — 310poBbecOeperaromero  mnopeneHus. duznueckas
AKTUBHOCTbH U 3/I0POBbE.

I'pynmbr 310poBbsi. OCHOBBI 3akanuBaHuA. bHOXMMHUYECKHE acleKThl palMoOHATbHOTO
nutanus. [IpaBuna 6e30mMacHOTO MCHOJIB30BAHUS OBITOBBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB

IIpakTnyeckue 3aHATHS:

Ornpeznenenre CyTOUHOTO pallMoHa MUTAHUS

Coznanue WHIMBUAYAJIBHON MaMATKU O OPraHM3allli¥ palMOHAIbHON (u3nuecKon
AKTUBHOCTH

JlaGopaTtopHoe 3aHsiTHE :

JlaGopatopHasi paboTa Ha BBIOOD:

1. JlaboparopHas paboTa «YMCTBEHHas: pabOTOCIIOCOOHOCTb)»

OBnageHre MeTOJaMM OIpeE/eeHUsl NoKas3aTeiaeldl yMCTBEHHOM paboTOCnocoOHOCTH,
0OBsICHEHHE TOTYYEHHBIX pe3yJabTaTOB U (OPMYIMPOBAHHE BBIBOJOB (IIMCBMEHHO) C
UCIOJIb30BAHNEM HAYYHBIX OHATUMN, TEOPUI U 3aKOHOB

2. JlaGopatopHas paboTa «BnusHue abHOTHYECKUX (AaKTOPOB Ha yelloBeKa (HU3KUE U
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BBICOKHE TEMIIEPATYPhI)»
N3ydyeHne MeXaHM3MOB aJanTallMM OpraHM3Ma YeloBeKa K HHM3KUM U BBICOKUM
TeMIIepaTypaM U OOBbSCHEHHE MOJYyYEHHBIX PE3yJIbTaTOB U (OPMYIMPOBAHUE BBHIBOJIOB

(IMCHbMEHHO) C MCIOJIb30BAHNEM HAYYHbIX ITOHSATHH, TEOPUH U 3aKOHOB

KonTpouabHas padora 2
Paspnen S. buoJiorus B :KU3HH 3
Tema 5.2.4. Conepxanue OK 01
buorexnosoruu B | [IpakTHYecKHe 3aHATHS: OK 02
NPOMBINLICHHOCTH Pa3BuTHe npoMbIIEHHON OMOTEXHOJIOTUH U €€ MPUMEHEHHE B )KM3HH Y€JI0OBEKa, MOUCK 1 OK 04
U aHanu3 HMHQOpPMAIMM U3 pa3IMYHbIX HCTOYHMKOB (HaydyHas M ydeOHO-HaydHas
JauTepaTypa, cpeicTBa MaccoBoi nHpopmanuu, cetb UHTEpHET U Apyrue)
Keiicbl Ha ananu3 umHQOpManMM O PAa3BUTUU IMPOMBIIIEHHOW OMOTEXHOJOTHH (10
rpymnmam)
Paspnen 6. buoskosiornueckue ucciae0BaHus
Tema 6.1. OcHoBHbIEe MeTOAbI | OCHOBHOE cO/IepPKaAHUE
0MO0IKO0JIOrHYECKHX Teopernyeckoe o0yuenue: 2 OK 01
HCccJae10BAHUN Hayuneiii  Mertog. Mertonpel  OMODPKOJIOTMYECKMX  HCCIIEIOBAHUU: MOJICBHIE, OK 02
1abopaToOpHbIE, IKCIIEPUMEHTAIbHBIE. MOHUTOPUHT OKPYXKAIOMIEH CPE/Ibl: JTOKAIbHBIMH,
pErHOHAIBHBIN U TJI00ATbHBIN OK 04
Mertoapl moucka, aHaiuza M 00paOOTKM HHGpOpPMALMU O HPOEKTe B PA3IUYHBIX OK 07
MCTOYHUKAX
IIpome:xxyToUyHast aTTecTALUA 2
Bcero 72
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3. YcioBus peaju3alui NPorpaMmbl 001e06pa3oBaTe/IbHOI JHCHHILTHHBI

3.1. [lnsi peaau3anuu NporpamMmbl JUCHUTIAHBI JIOJKHBI ObITH MPETyCMOTPEHbI
ciaeaylole crenruaabHble MOMeIeHns:

Kabuner «buonocuu», oOCHalIeHHBIH 000pyIOBaHNEM: MeOeNb, JOCKA, MEJl, HarjIsIHbIE
nocoous (KOMIUIEKThI Y4EOHBIX TaONUI, TUIAKATOB), TEXHUYECKHMMH CPEICTBAMH OOyYCHHS:
KOMITIBIOTEP C YCTPONCTBAMHU BOCIPOU3BEJIEHUS 3BYKa, IPHUHTEP, MYJIbTUMEAUA-IIPOEKTOP C
9KpaHOM, yKa3Ka-IIpe3eHTep Uisl IPe3eHTalHl.

JlabopaTtopusi, ocHalleHHass 000pyIOBAaHUEM IS MPOBEACHHS 3aHATHI: MUKPOCKOIIHI,
CEeKYHJOMEp, TOHOMETP, JabopaTopHas rnocysa (mpoOupKU, OACTABKU JUIsl TPOOUPOK, MUHIIETHI,
[IECOK, CTYNKH C IECTHUKaMH, IPEAMETHbIE U IOKPOBHBIE CTEKJIa, CTEKJISIHHbIE MaJ0YKH,
[pernapoBajibHbIE WIJbl, (UIbTpoBaNbHasg Oymara (caneTku), CTakaHbl) TMIIEPTOHHYECKUN
pacTBOp xyiopuaa Hatpusi, 3%-HbI pacTBOP MEPOKCHIA BOJOPOJA, PACTBOP HoJMa B MOIUCTOM
KaJluW, TIUIEPUH, KIyOHU KapTodess, JUCT 3J10/IeM KaHAJACKOH, M0 PSOMHBI OOBIKHOBEHHOMN
(psOuHBI WM TOMATA), JIK pernyarblii, pa3BeJCHHbIE B BOJIE IPOKKH);

3.2. UndopmannoHHoe odecneyeHne peajn3aiuu nporpamMmbl

1. Jlnsa peanusanuu mporpammbl OMOIHOTEYHBIH (HOHI 00pa30BaTEIbHON OpraHU3aIuN
JOJIKEH UMETh TIeYaTHbIE W/WIIN 3JIeKTPOHHbIE 00pa3oBaTeIbHble U HH()OPMALIMOHHBIE PECYPCHI,
PEKOMEHI0BaHHBIE JJISl UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IPOLIECCEe, HE CTaplle MATH JIET C
MOMEHTA HU3/IaHusl.

JIureparypa

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

2. KoncrantunoB B.M., buosorust mis mpodeccruii W CHEIUATBHOCTEH TEXHUYECKOTO H
€CTECTBEHHO-Hay4yHOTO npoduieit (6-e uzm.), 2019.

3. benses I.K., A I'.M., Ky3nernosa JLH. u ap. buosorus (6a3oBeiit ypoBens). 10
knacc. —M., 2018.

4. Honuesa A.IO. buonorusa. Bech mKoibHBIA Kypc B cxemax W Tabmumax. — M., 2018
Jlykatkun A.C., Pyuun A.b., CunaeBa T.b. u ap. buonoruss ¢ oCHOBaMHU 3KOJIOTHHU:
y4eOHUK /ISl CTY/I. YIpEXKACHUH BhICII. 0Opa3oBanus. — M., 2018.

5. MawmonTtoB C.I'., 3axapoB B.b., Koznosa T.A. buonorus: yaeOHUK IS CTY/. YUPESKICHUMA
BbICII. 0Opa3oBanus (OakanaBpuar). — M., 2019.

6. CusornazoB B.U., AradonoBa W.b., 3axapoBa E.T. buonorusa. OO6mas Ouonorus:
6a30BbIi ypoBeHb, 10—11 xmace. — M., 2019.

7. Cyxopyxosa JL.H., Kyumenko B.C., VBanosa T.B. buonorus (6a30oBblif ypoBeHs). 10—
11 xnacc. — M., 2019.

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

9. Eropos, A. C. Xumus juig kosiepke : yueonoe nocodue / A. C. Eropos. - PocTos-Ha-
Hony : ®enukc, 2018. - 559 c. - (Cpemnee mnpodeccrnoHanbHOE 00pa30BaHUE).
https://znanium.com/catalog/product/908852 (DnexTpoHHast OMOIHMOTEUHAS CUCTEMA)

10. H.B.Speiruna., buonorus: 8 2 7. — M., 2018.

11. B.B.MapkuHoii., bruonorusi: pykoBoACTBO K MpaKTHYECKUM 3aHATUIM — M., 2019.

12. KoOGbinsiHckuit B.A. ®@unocodust sxonorun: KpaTkuid Kypc: yued. mocobue ajs By30B. —
M., 2018.
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HutepHeT-pecypcesl
www.sbio.info (Bcs 6uonorusi. CoBpeMeHHasi OMOIOTHs, CTaThU, HOBOCTH, OMOIMOTEKA).
www.window.edu.ru (Eaunoe oxHO moctyma k oOpa3oBareibHbIM pecypcam MHTepHeTa
o OuoJsiorun).
www.5ballov.ru/test (Tect ast aOUTYpHUEHTOB MO BCEMY IIKOJIBHOMY KypCy OHOJIOTHH).
www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIIMOHHBIC BUKTOPUHBI 110 OMOJIOTUU
— DKOJIOTHH Ha cepBepe BOpOHEKCKOTO YHHBEPCUTETA).
www.biology.ru (buonoruss B OtkpbiToM Kosuiemke. CalT CONCPKUT SICKTPOHHBIN
yueOHuK no 6monoruu, On-line TecTsr).
www.informika.ru (OneKkTpOHHBIN y4yeOHHK, OOJBIIONW CHHCOK HHTEPHET-PECYPCOB).
www.nrc.edu.ru (buonorudeckass kapTuHa Mupa. Pazgen KOMIBIOTEpHOTO ydeOHHUKa,
pa3paboTaHHOro B MOCKOBCKOM IrOCYy/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).
www.nature.ok.ru  (Pegkue w  wucyesaromme KuUBOTHbIe Poccum —  mpoekt
Oxosoruueckoro 1reHTpa MI'Y um. M.B.JlomoHocOBa).
www.kozlenkova.narod.ru (s Tex, KTO YYMUTCS caM M Y4YUT JPYTUX; OYHO U
JMCTAHIMOHHO, OMOJIOTUH, XUMHH, IPYTHM MIPEAMETaM ).
www.schoolcity.by (buonorust B Bompocax u 0TBETax).
www.bril2002.narod.ru (buonorus nns  mkodbHUKOB. KpaTkas, KOMMakTHas, HO
JOCTaTOYHO MOapoOHas uHbopmarus mo pasaenam: «O0mas ouonorus», «boTaHukay,
«3oosorusy, «HemoBex»).
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4. KOHTpO.TIL U OICHKA PE3YyJIbTATOB OCBOCHUS 06m606pa30B3TeHLHOﬁ AUCIHHUIIIMHBI

KoHTpoib W oOHEHKa pe3ylbTaTOB OCBOCHUS  OO0IIE0Opa30BaTEIBHON  AMCIUTLIUHBI
pacKpbIBalOTCA Yepe3 MUCLUILUIMHAPHBIE Pe3ybTaThl, HAlpaBICHHbIE HA (POPMUPOBAHUE OOLINX
1 Ipo(heCCUOHATBHBIX KOMIICTCHIIMHI TI0 pa3zesiaM U TeMaM COJIepKaHus yIeOHOTO MaTepuaa.

Oo6mas Pazngen/Tema Tun OIIEHOYHBIX
KOMIIETEHI[US MepONPUSITHIA
Paznen 1. Kuerka - crpykrypHo- | Kontponsnas pabora
dyHkumnonanbHas ennHuna | "MoJieKyspHbIA YPOBEHb
JKMBOI'0 OpraHu3aIuy >KUBOro"
OK 02 Tema Nel. 1. 3aroJIHeHNE TaOJIHMITEI c
BHOJIOTHS KaK HayKa OITMCAaHHEM METO/IOB
MUKPOCKOIIMPOBAHHSI C  HX
JIOCTOMHCTBAMHU i1
HEJIOCTAaTKaMH.
3amnonuenne Tadmumel «Bxian
YUEHBIX B pasBHTHE
OHOJIOT U,
OK 02 Tema Nel.2. 3amnoJIHEHHE  CPaBHUTEIBHOUN
OOmast xapaKTepUCTUKA XKHU3HU. Ta6HHHHV CXOJCTBA u
pa3uuuii  KUBOTO W HE
JKHBOTO.
OK 01 Tema Nel.3. ®poHTATBHBIN OIPOC.
OK 02 buonorunuecku BakHble XxuMudeckue | Iloaroroska YCTHBIX
OK 04 COEIUHEHMUS. COOOIIEeHNH ¢ TTpe3eHTaIueH
Brimonaenue Hu 3aIIuTa
71a00paTOPHBIX pabor:
«Omnpenenenvne ButamuHa C B
MIPOJIYKTax MIUTAHUS,

«'mapodunpHO-rUAPOHOOHBIE
CBOVICTBA JINITUJIOBY

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

Pa3zpaboTka MEHTAJIbHOM
OK 04 OpraHu3aius KJIeToK.

KapTel 10  KJIAacCU(UKALUU
KIETOK ¥ HX CTPOCHHIO Ha
Ipo- ¥ SYKapUOTUYECKUX M TI0
[[apCTBaM B MUHHM TPYIIIax.
Beimonmnenne m 3ammuTa
1a00paTOPHBIX paboT:
«CTpoeHue KIeTkH (pacTeHus,
JKUBOTHBIE, IpUOBbI) u
KJIETOYHbIE BKJTIOUEHUS
(xkpaxmar,
KapOTHUHOU B, XJIOPOTIACTHI,
XPOMOILIACTHI ),
«[Iponunaemocts MeMOpaHBbI
(Tma3Mou3, METIa3MoIIn3)»
OK 01 Tema Nel.s. CrpykrypHo- | ®poHTaIBHBIN oTpocC
OK 02 (yHKIIMOHATIBHBIE daxTopsl | PazpaboTka rimoccapusi.
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HaCJICACTBCHHOCTHU.

Pemenne 3a7a4 Ha
OIpEaEIICHUE
MOCJIEI0BATEILHOCTH
HYKJIEOTUJIOB

OK 01
OK 02

Tema Nel.6.
[Iporecchl MATPUYHOTO CHHTE3A.

OpPOHTAIBHBIN OIPOC

Tect «lIpomeccsl MaTrpuyHOro
cuHTe3a» Pemenuwe 3amau Ha
olpeneneHue
IIOCJIEI0BATEILHOCTH
aMHUHOKHCIIOT B  MOJIEKYJIE
Oenka.

Pemenune 3a/1a4 Ha
ompeneneHue
IIOCJIEI0BATEIILHOCTH
aMHUHOKHCIIOT B  MOJIEKYJIE
Oenka B ciaydae W3MEHEHUS
IIOCJIEI0BATEIILHOCTH
Hykneotnios JJTHK.

OK 02
OK 04

Tema Nel.7.
Heknerounsie popmbl )KU3HI

@pOHTATBHBIN ONPOC
IToaroroBka YCTHBIX
COOOIIEHNN ¢ Tpe3eHTAIHNEH
(BUpycHble M OakTepHallbHbIE
3a00JIeBaHUSL. OO6mme
MIPUHIIMIIBI WCIIOJIb30BAHUS
JIEKapCTBEHHBIX BELIECTB.
OcobeHHOCTH MIPUMEHEHUS
AHTUOMOTHKOB).

OK 02

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

®poHTaTBHBIN OIIPOC.
3anoJHEHWE  CPaBHUTEIBLHOU
TaOIUIBI XapaKTEePUCTUK
TUTIOB OOMEHA BEIIECTB.

OK 02
OK 04

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

OOcyxeHre 10  BOIPOcam
nexkuuu. Pa3paboTka JEHTHI
BPEMEHH KU3HCHHOTO ITHKJIA.

Paznen 2. Crpoenme m QyHKUMH
OpraHm3ma

KonTponbHas pabora
"CrpoeHue u GbyHKIIIN
opranusma'

OK 02
OK 04

Tema Ne2.1.
Ctpoenue opranusma.

OnenuBaemMasi IUCKyCCHUS

Pa3pabotka MEHTaJIbHOMN
KapThl TKaHeW, OpraHoB H
CHCTEM OpraHOB OpraHU3MOB
(pacteHus, KHUBOTHBIE,
YeJIOBEK) c KpaTKoi
XapaKTepUCTUKON X QYHKIIHIHA
[TonroToBka u mpencTaBiieHUe
YCTHBIX coo0LeHNH c
npe3eHTanued  (MMMYHUTET,
UH(EKIMOHHbIE 3a00JIeBaHMs,
SMUJEMHHU, BaKIIMHALIUSA).

OK 02

Tema Ne2.2.
@DopMBI pa3MHOKEHHUSI OPTaHU3MOB.

OpOHTAIBHBIN OIIPOC.
3amosiHeHHe  TaOJHUIBI c
KpaTKOM XapaKTepUCTUKOU U
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IpUMepaMu dopm
Pa3MHOKEHHS OPTraHU3MOB

OK 02 Tema Ne2.3. Pa3zpaboTka JEHTBI BpEMEHHU C

OK 04 OHTOreHe3 )KMBOTHBIX U UEJIOBEKA XapaKTEepUCTUKOU ITAIoB
OHTOI'€HE3a OTZAEIIBHON
TrpyIHIon YKUBOTHBIX u
YeJoBeKa 10 MUKPOTPYIam
Tect/ompoc.

OK 02 Tema Ne2.4. CocraBnenue KU3HEHHBIX

OK 04 OnTorenes pacreHuit LUKJIOB PacTeHUU MO OTAeIaM
(MOXOBU/IHBIC, XBOILEBUIHBIC,
MaropPOTHUKOBHTHEIE,
T'OJIOCEMEHHBIE,
NOKPBITOCEMEHHBIE)

OK 02 Tema Ne2.5. PaspaboTka 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 ~ NPU3HAKOB
npu pa3IMYHBIX THIax
B3aUMOJICUCTBUA T€HOB,
COCTABIICHWE TEHOTHITMYECKUX
CXEeM CKPEIIMBaHUSI.

OK 01 Tema Ne2.8. Tecr

OK 02 CueruieHHOE HacnenoBaHue | Pa3spaboTka rioccapusi.

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

OK 01 Tema Ne2.9. Tecr.

OK 02 ['eneTuka momna 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 rioccapusl.

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

HACJICACTBCHHLIX TIPHU3HAKOB,
HCIIOJIb3YSd MCETOJAbl T'CHCTUKHU
YCJI0BCKaA, COCTaBJICHUC
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T'CHOTUIINYCCKHUX CXEM

CKpELINBaHUSA. [ToaroroBka
YCTHBIX coo0IeHNH C
IIpE3eHTalueN 0
HaCJIEICTBEHHBIX

3200JIEBAaHIX YEJIOBEKA.

OK 01
OK 02
OK 04

Tema Ne2.11.
3aKOHOMEPHOCTU U3MEHYHBOCTH

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/eIIeHre 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 2BOJIIOITMOHHOTO YUCHHS

®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
yeoBeKka', "UenoBedeckue
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pacel", 00cyxIeHue

Paznen 4. JDxoJiorus KonTpoabHas pabora
'"TeopeTuyeckue aCMeKThI
K0JIoruu"
OK 01 Tema 4.1. Tect 1m0  9KOJOTUYECKUM
OK 07 Okonorndyeckue (GakTopbl W cpensl | paKkTopaM W CpeaaM  KH3HH
KU3HH. OpPraHN3MOB.

OK 01 Tema 4.2. CocraBnenue cXem

OK 02 [Monmynsmus, COO0O0IIEeCTBa, | KPYTOBOPOTA BEIIIECTB,

OK 07 9KOCHUCTEMBI UCIIOJIb3Ys MaTepHualbl

JICKITUH.
Pemenue MIPAKTHKO-
OPHUEHTUPOBAHHBIX PACUETHBIX
3aJaHui o MEPEHOCY
BEIIECTBA H  DJHEPrUU B
DKOCHCTEMax C COCTaBJICHUC
TPOUIECKUX neneun u
ApaMuzx O6romMaccsl u
SHEPTHUH.

OK 01 Tema 4.3. OnennBaeMasi IMCKYCCHSI.

OK 02 buocdepa - rinobanbHas | Tecr.

OK 07 9KOJIOTHYECKas CHCTEMA. Pemenue TIPAKTHKO-
OPHUEHTUPOBAHHBIX PACUETHBIX
3a1a4 Ha orpezeneHue
IIOHIAAM  HACAKICHUM  AJs
CHIDKCHHUS KOHIEHTpaluu
YIJIEKUCIIOTO rasa B
aTMocdepe CBOEro peruoHa
IPOXKUBAHUSI.

OK 01 Tema 4.4. Tecr.

OK 02 Biusinue antponoreHHsix ¢akTopoB | Pemenue MIPAKTHUKO-

OK 04 Ha Ouocadepy. OPHEHTHPOBAHHBIX PACUETHBIX

OK 07 3aJJaHU 10  COXPAHEHUIO
MPUPOJIHBIX PECYPCOB CBOETO
peruoHa mpo>KMBaHUS.

OK 02 Tema 4.5. OueHuBaemasi JUCKYCCHUS

OK 04 BnusiHue couuanbHOAKONIOTHYECKUX | BIMOMHEHUS — MpakTUYECKUX

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

CYTOYHOTO pallMOHA MUTAHUS",
"Co3gaHue UHIUMBUIYATBHOU
namMsATKAd [0  OpraHu3aluu
palnoHaIbHOW  (U3NYECKOM
AKTUBHOCTH"

Bremmonnenne — nmabGopatopHoit
paboThI Ha BHIOOP:
"YMcTBEHHas
paboTocmnocoOHOCTB",
"Brnusiaue a0MOTHUYECKHUX
(bakTOpOB Ha yelOBEKa(HU3KHE
U BBICOKHE TeMIeparyphl)"”
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IIpodeccuonanbHo- 3amura Keiica: mpeicTaBlIeHNe

OPHEHTHPOBAHHO CO/lepPKaHHUE pE3yJAbTAaTOB PEILIEHUS KEMCOB

Pa3zpnes S. buosiorusi B Ku3HU (BBICTYILIICHUE c
Ipe3eHTalMen).

OK 01 Tema 5.2.4. BoinonHenue kelica Ha aHaIu3

OK 02 [IpompbinuieHHast OMOTEXHOJIOTHS uHpOpMAlUK O  Pa3BUTHH

OK 04 IIPOMBILUIEHHOU
OMOTEXHOJIOTUH (10 Tpymmnam),
IPEJICTaBICHUE  Pe3yJIbTaTOB
pEeLICHUST KENCOB.

Paznen 6. bBuoskosoruyeckue | [IpencraBinenue pe3ynbraToB
HCCJIeJ0OBAHUA BBITIOJTHEHMSL.

OK 01 Tema 6.1. BoinonHenne  mabopaTopHbIX

OK 02 OcHoBHbIE METO/bl | paboT Ha BBIOOD B

OK 04 OMOSKOJIOIMUECKUX UCCIIeI0BaHNUN MUHUTPYIIAaXx:

OK 07 BnusHue Ttemmeparypbl  Ha
pocT W  (DU3HOJIOTHUECKYIO
aKTUBHOCTh JPOKKEBBIX
KJIETOK.

Binsinue yrineBosoB Ha pocT U
(bU3N0IOrHUECKYIO
aKTUBHOCTh JPOAOKEBBIX
KJIETOK.

Coueranue BIIUSTHUS
TEeMIIepaTypbl U YIJI€BOJOB Ha
pocT W  (DU3UOJOTHUECKYIO
aKTUBHOCTh JPOKAKEBBIX
KJIETOK.
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