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1. HIACIIOPT PABOYE# MPOr'PAMMBI YYEBEHOI'O PEJIMETA
OVYI1.08 BUOJIOT U (1)

1.1. ObaacTh npuMeHeHus1 padoyel NPporpaMmMbl

PabGouast mporpamma (6 mom uucie adanmuposamHas O OOYUeHUsT UHBAAUOO8 U JUY C
02PAHUYEHHBIMU B03MONCHOCMAMU 300p06bs) yuebnoro npeamera OVIL.08 buonorus (I1) sBisiercs 9acThbio
pOrpaMMbI CpeJHEro o0IIiero o0pa3oBaHusl B COCTaBE OCHOBHOM MPOTrpaMMbl CPeHEro MpoQecCHnoHaIbHOro
o0Opa3oBaHus/ MPOrpaMMbl TOJTOTOBKH CIEIUATUCTOB cpemaHero 3BeHa (maee OIT CIIO/MIICC3) B
cootBercTBUU ¢ DPI'OC mo cnenmanpHoctn 31.02.01 JleweOHOoe ne0 YTBEPKACHHOTO  TPHUKA30M
Munuctepcra npocsenieHus Poccutickoit @enepanuu ot 4 uromst 2022 r. Ne 526.

[Ipu peanmzanmuu pabodeld HpPOrpaMMbl MOTYT HCHOJIB30BATHCS pa3jIMyHbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH, B TOM YHUCJIE JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH, JIIEKTPOHHOE O0yUEHHE.

Pabouas mporpamma y4eOHOW AMCHUIUIMHBI MOXET OBITh HCIOJB30BaHA B MPO(ECCHOHATBLHON
MOJIFOTOBKE, IEPENIOArOTOBKE U MOBBIMICHUH KBANU(UKAIIMKN paboyeil 1o npodeccuu:

24232 Mnapmiasi MEIMIIMHCKAsI CeCTpa MO YXOJy 32 OOJIbHBIMHU.

1.2. MecTo yueoHo# qucuuiuinabl B cTpyktype OII CITIO/IIIICC3:

B yuebnpix miranax OIl CIIO/IIIICC3 mecto y4eGHOro mnpeamera — B COCTaBe OOIIMX y4eOHBIX
npeameroB, popmupyemsix u3z GI'OC cpeanero obmero odpazopanus, st cnenuansHocterd CI10. C yuérom
npod s 0CBauBAaEMOH CIIEIMAIILHOCTH TaHHBIN Y4eOHBIH mpeMeT peanusyercs Ha 1 Kkypce.

1.3 [lnanupyemble pe3yJibTAThbl OCBOEHHS Y4eOHOr0 MpeaMeTa:

1.3.1. Ilens yueObHOTO TIpEIMETA:

Lenbro opranu3anuu yueGHOro npeaMera o0ydarouXxcsl SBISIOTCS

-popmupoBanue y 0OydYarOIIMXCS CHUCTEMBl 3HAHWUH O pa3IMYHBIX YPOBHAX JKU3HU CO 3HAHUEM
COBPEMEHHBIX MPEACTABICHUN U )KMUBOW MPUPOJIE, HABBIKOB MO MPOBEACHUIO OMOJOTHYECKUX HCCIEA0BaHUN
C COOJIIOJIEHUEM ITHUECKUX HOPM, apryMEHTHUPOBAHHOW JINYHOCTHOW MO3UILIMU 1O OEpEeKHOMY OTHOILIEHHUIO K
OKpYKarolen cpene.

1.3.2. B pe3ynbTaTe OCBOCHHSI Y4€OHOTO MPEeAMETa 00YIArOIIUNACS JOIKECH

yMeThb:

V1.00b4CHATE: pONb OHOJOTHYECKUX TEOpHH, HJCH, NPUHIUIIOB, TUIOTE3 B (OPMHPOBAHUHU
COBPEMEHHOM €CTEeCTBEHHOHAYYHOU KapTUHBI MUPA, HAYYHOTO MUPOBO33PEHHUS; EAMHCTBO KUBOM U HEXHUBOU
NPUPOIBI, POACTBO KHBBIX OPTaHU3MOB, HWCIIONB3Ysl OHMOJOTHYECKHE TEOpWUH, 3aKOHBl W IPaBHIIA;
OTPHIIATENILHOE BIUSHHUE aJKOT0JIsl, HUIKOTHHA, HAPKOTHYECKUX BEIECTB Ha Pa3BUTHE 3apOjbIlIa YEJIOBEKa;
BIMSIHAE MYTareéHOB Ha OPTaHU3M YEJIOBEKa; B3aWMOCBSI3M OPTraHW3MOB M OKPYXAIOIIEH Cpenbl; MPUYUHBI
9BOJIIOLMM  BMJOB, 4eJOBeKa, Ouocdepsl, e€IMHCTBA YEJIOBEYECKMX pac, HACIEJACTBEHHBIX H
HEHACJIE/ICTBEHHBIX HW3MEHEHWH, HACJIEICTBCHHBIX 3a00JIeBaHWI, TEHHBIX W XPOMOCOMHBIX MYTAIlHid,
YCTOMYMBOCTH, CaMOpPEryJILMH, CAaMOPA3BUTUS M CMEHBl HKOCHCTEM, HEOOXOAMMOCTH COXpPaHEHHS
MHOT000pa3us BUIOB;

V2. YcranaBnuBaTh B3aUMOCBSI3U CTPOCHUS U (PYHKLIUNA MOJEKYNI B KJIETKE; CTPOeHUs U (pyHKUIuH
OpPTraHOMJIOB KJIETKH, IUIACTHYECKOTO ¥ DSHEPreTHYeCKOro OOMEHAa; CBETOBBIX M TEMHOBBIX PEaKIIHi
(oTocHHTE3a; IBUKYIIHUX CUJI SBOJIIOLIMY; ITyTeH U HAIIPaBJICHUH YBOJIOLIH;

V3. Pemath 3a1aun pa3Ho CII0KHOCTH 110 OMOJIOTHH;

V4.CoCTaBNATh CXEMBI CKpEIIMBaHUS, MyTH NEpeHOca BELIECTB W PHEPTUU B dKOocHcTeMax (Lenu
NUTAHWUS, IAIIEBHIE CETH);

Vs5.0nuceiBaTh  KJIETKH pacTeHU W JKMBOTHBIX (IIOJI MMKPOCKONOM), oco0eil Buaa 1o
MOP(OJIOTHUECKOMY KPHTEPHIO, YKOCHCTEMBI U arpOIKOCHCTEMBI CBOCH MECTHOCTH; TOTOBUTH M OIHCHIBATH
MUKpOTIpEnaparhl;

V6.BoIsIBIIATH IpUCTIOCOONIEHUST Y OPraHU3MOB K cpefie oOuTaHusi, apoMopdo3bl U UIMOAIANTALUN Y
pacTeHUil U KUBOTHBIX, OTIMYUTENbHBIE MPU3HAKU KUBOTO (Y OTIEIBHBIX OPraHMW3MOB), aOMOTHYECKHE U
OMOTHYECKHE KOMITOHEHTHI DKOCHCTEM, B3aUMOCBSI3M OPTaHW3MOB B 9KOCHCTEME, UCTOYHHKH MYTAarceHOB B
OKpy’Karoliel cpeie(KOCBEHHO),aHTPOIIOT€HHbIE M3MEHEHHUS B 9KOCUCTEMAaX CBOETO PETHOHA;

V7.MccnenoBaTh OMOIOTrMYECKHE CUCTEMBI HA OMOIOITMUECKUX MOJIENSIX (aKBapHyM);

Vg.CpaBHUBaTh OHMONOTHYECKHE OOBEKTHI (KJIETKH pacTeHUil, XKMBOTHBIX, TPHOOB U OaKTepuid,
9KOCHUCTEMBI U arpo3KOCHCTEMbI), MPOIECChl M siBIeHHsS (OOMEH BEINECTB Yy pACTEHUH M IKUBOTHBIX;
IUTACTHYECKUI M SHepreTudyeckuii oOMeH; (OTOCHMHTE3 U XEMOCHHTE3, MUTO3 U Mei03; Gecrosioe U MoJI0BOe
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Pa3MHOXEHHE; OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTEHUI U MO3BOHOYHBIX )KUBOTHBIX; BHEIITHEE U BHYTPEHHEE
OIJIOJIOTBOPEHHE; (POPMBI €CTECTBEHHOIO OTOOpa; HCKYCCTBEHHBIH M €CTECTBEHHBIH OTOOp; CIIOCOOBI
BUJI000pa30BaHUs; MakKpo- U MHUKPOSBOJIOIMIO; MYTH W HANpaBiICHHUS SBOJIOLMHU) U JeNaTh BHIBOJBI Ha
OCHOBE CpPaBHEHUSI;

V9. AHanmu3upoBaTh U OLEHUBATh PAa3IUYHbIE TUIOTE3bI CYHITHOCTU U3HU, IPOUCXOXKICHUS KUZHU U
YeNoBeKa, YEJOBEUYECKUX pac, INIo0anbHbIE aHTPONOTCHHbIE M3MEHEHHs B Ouocdepe, ITHUECKHE aCTEKThI
COBpPEMEHHBIX UCCIIEJIOBAaHUM B OMOJIOTUYECKON HAYKE;

V¥ 10.0Cy1IecTBIATECAMOCTOATEIbHBIMITONCKONOOTHUECKOW MHPOPMALIMK B Pa3IMYHBIX MCTOUYHUKAX
(yueOHBIX TEKCTax, CHpPaBOYHHMKAX, HAYYHO-TIONMYJSPHBIX HW3JIaHUSAX, KOMIIBIOTEPHBIX 0a3ax, pecypcax
WuTepHeTa) v MPUMEHSTH €€ B COOCTBEHHBIX UCCIICOBAHUSIX;

VY11.1c11051630BaTh IPUOOPETEHHBIE 3HAHUS U YMEHMSI B IPAKTUUECKON JEATEIIBHOCTH U TIOBCETHEBHOM
KU3HU IS

- TpaMOTHOTO OPOPMIICHHS PE3YIHTATOB OMOJIOTMYECKUX UCCIIeIOBAHU;

- 000CcHOBaHMS U COOMIOAICHUS NPaBWJ TOBEACHHS B OKpYXKawolled cpene, Mep NpodUIaKTUKU
pacnipocTpaHeHusi BUPYCHBIX (B ToMm uucie BUY-undexknun) u npyrux 3abosieBaHUil, CTPECCOB, BPEIHBIX
MpUBBIYEK (KypeHUE, aJIKOTOJIM3M, HAPKOMaHHUS);

- OKa3aHWs MEPBOI MOMOINM MPHU MPOCTYAHBIX M JIPYTrUX 3a00JEBAHUAX, OTPABICHHH HHUILEBBIMU
MPOJIYKTaMU;

- onpeAeneHns cOOCTBEHHON MO3UIUU 110 OTHOIICHHUIO K DKOJOTMYECKHM IMpo0iieMaMm, MOBEICHHIO B
IPUPOJIHOI cpefe;

- OLIEHKH 3TUYECKUX ACIEKTOB HEKOTOPBIX MUCCIIEJOBAaHUM B 00JaCTH OMOTEXHOJIOTUH (KJIIOHUPOBAHUE,
HCKYCCTBEHHOE OILIOIOTBOPEHUE);

- TpUOOpPETEHHsI TMPAKTUYECKOTO OIbITa JESTeIBHOCTH, IMPEIIIeCTBYIOMEH NpodeccnoHaIbHOH, B
OCHOBE KOTOPOI JISKUT JaHHBIN y4eOHBIH MpeaMer.

3HATh:

31.0cHOBHBIE TIOJIOKEHUSI OHOJOTMYECKHX TEOpUil (KJIETOYHAs TEOpHUs; XPOMOCOMHAsl Teopus
HACJIEJICTBEHHOCTH; CUHTETUYECKas TEOpHUsl OHBOJIIOLMM, TEOpUs AHTPONOreHe3a); YYeHUH (0 MyTsIxX u
HanpaBneHusix sBomouuu; H.M. BaBumoBa o meHTpax MHOrooOpasusi U MPOUCXOKICHUS KYIbTYPHBIX
pacrenuii; B.M. Bepnaackoro o Ouocdepe); cymHocTs 3akoHOB (I.MeHzaemns; ClemIeHHOro HacaeI0BaHMs
T.Moprana; TOMOJOTMYECKHUX PSAOB B HACJIEICTBEHHOW HM3MEHUYHMBOCTH; 3apOJBIIIEBOIO CXOJICTBA;
OMOreHeTUYECKOr0); 3aKOHOMEpPHOCTEW (M3MEHUYMBOCTH; CIEIUVIEHHOTO HAacleAOBaHUS; HacledOBaHUs,
CIIETIJICHHOTO C TOJIOM; B3aMMOJAEHUCTBUS T€HOB M UX IIUTOJIOTMYECKUX OCHOB); TOMUHUpoBaHus [ .Mennens;
9KOJIOTHYECKOM MUPaMUIbl); THIOTE3 (YHCTOTHI TaMeT, CYIIHOCTH U TPOUCXOXKIEHHS IKU3HHU,
IPOMCXOXKAECHUS YEIOBEKa).

32. CTpoeHne OMOJIOTHYEeCKIX 0OBEKTOB: KJIETKH, TEHOB U XPOMOCOM; BHAa U SKOCUCTEM(CTPYKTYpa);

33. CymHOCTh OMOJIOTHUECKUX MPOLECCOB M SIBIEHUI: OOMEH BEIIEeCTB M INPEBpAIICHUs SHEPrUU B
KJIeTKe, (DOTOCHHTE3, IUIACTUYECKUM W DHEPreTHYECKU OOMEH, OpOKeHHE, XEMOCHHTE3, MHTO3, MEHO03,
pa3BUTHE ramer
YIIBETKOBBIXPACTEHUHUTI03BOHOYHBIX)KHUBOTHBIX,Pa3MHOKEHHE,0II00TBOPEHUEYIIBETKOBBIXPACTEHUIHUIIO3B
OHOYHBIX)KHBOTHBIX,MH/IMBUAYaJIbHOEPa3BUTHEOPraHN3Ma(OHTOT€HE3 ),B3aUMO 1€ CTBUETEHOB, [IOTyYeHUETeTe
po3uca, TOJMILJIOUJIOB, OTAAJEHHBIX TUOPUIOB, JEHCTBHE  HCKYCCTBEHHOTO,  JBHXKYLIETO H
CTa0WIIN3UPYIOLIEro 0TO0pa, reorpaMueckoe U KOJOTHUECKOe BUI000pa30BaHuUe, BIMSHUE 3JIEMEHTapHBIX
bakTopoB SBOJTIOLIUA
HareHo(oHAMOMy AU, POPMHUPOBAHUETIPUCTIOCOOIEHHOCTUKCPEACOOU TaHH S, KPYTOBOPOTBEILIECTBUIIPEBPAILL
EHUSPHEPTUUBIKOCHCTEMaxnonocdepe, Bomonusionocheprr; COBpEeMEHHYIO OMOJIOTUYECKYI0 TEPMHUHOJIOTHIO
U CUMBOIIUKY;

1.3.3. [lmanupyemble pe3yabTaThl OCBOSHUS YI€OHOTO TpeMeTa:

Ocoboe 3HaueHune yueOHbIi mpeamer umeet npu popmupoBanuu 1 pazsutun OK u I1K:

RS T O p— Inanupyembie pe3ybTaThbl 00y4eHUs
O0mmue JAucuuninHapHblie
B yactn TPYAOBOT'O BOCIIMTAHUA: B wactu TPYAOBOI'O BOCIIMTaAHUA:
- TOTOBHOCTH K TPy, OCO3HAHNE IEHHOCTU - TOTOBHOCTH K TPYAy, OCO3HAHUEC IICHHOCTU
MacTepCTBa, TPYAOIIO0HE; MacTepCTBa, TPYAOIIOOUE;
- TOTOBHOCTb K aKTUBHOM ACATCIIbHOCTHU - TOTOBHOCTb K aKTUBHOM ACATCIbHOCTHU




OK 01. Bri6upats
CcrocoOBI pelIeHuUs 3a1a4
po¢eCCHOHATBHOI
JeATeTIbHOCTH
HNPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

TEXHOJOTMYECKOHN 1 COIMAIBLHOMN
HAINPaBJICHHOCTH, CIIOCOOHOCTh
WHUITTUPOBATH, INIAHUPOBATH U
CaMOCTOSITEIEHO BBIITOJIHATH TAKYIO
NIESITENBLHOCTD;

- HHTEpEC K Pa3InIHbIM chepam
po¢eCCHOHANBHON eI TeIbHOCTH,
OBtageHre YHUBEPCATEHBIMA YICOHBIMHU
[TO3HABATEILHLIMH JIEHCTBUSIMM:

a) 6a30BbIC JIOTHYCCKUE JICHCTBUS:
-CaMOCTOSITEIIbHO (POPMYJIUPOBATH U
aKTyaJIM3UpOBaTh MPOOIEMy, pacCMaTpUBATh
€e BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBCHHBIH MPU3HAK
WJIA OCHOBAHUS ISt

CpaBHEHMSI, KJIaCCH(PUKAITNH U 0000IICHHS;
- OTIpeeTIATh LENN NeATeIFHOCTH, 3aaBaTh
mapaMeTpsl U KPUTEPUH HX TOCTIDKCHUS,
-BBISIBJISTH 3aKOHOMEPHOCTH 31
MPOTHBOPEYHS B PACCMATPUBACMBIX
SIBIICHUSX;

- BHOCHTbH KOPPEKTHUBBI B JICATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB LICIISIM,
OIICHUBATh PUCKH MOCIICACTBHIA
JIEATEILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHHIE TIPU
peIIeHIH )KU3HEHHBIX MTPO0IIeM.

0) 6a30BBIC UCCIICIOBATEIILCKHEC ICHCTBHS:
BJIaJICTh HABBIKAMU y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHON
JIESTeTPHOCTH, HABBIKAMH Pa3pelICHUS
npobieM;

BBISIBIIATH MPHYHUHHO-CIICICTBEHHBIC CBS3H U
aKTyaJM3UpPOBATh 3a1a4y, BHIJBUTATh
THIIOTE3Y €€ PEIICHHUS, HAXOIUTh apTyMCHTBI
JUTS JIOKa3aTeNIbCTBA CBOMX YTBEPIKIACHUH,
3aJaBaTh apaMeTPhl M KPUTCPHH PEIICHUS;
AHAITM3UPOBATh MOJTYICHHBIC B XOJIE
peIIeHHS 3aJa9l Pe3yIbTaThl, KPUTUICCKH
OIICHUBATh UX JOCTOBEPHOCTb,
MIPOTHO3MPOBATH HM3MECHEHUE B HOBBIX
YCIIOBHSAX;

YMEThb TIEPSHOCHTh 3HAHHS B
MO3HABATENILHYIO U MPAKTHUECKYIO 0071aCTH
SKA3HENEATENHHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

BBIIBUT'ATh HOBBIC UJICH, ITPE/IaraTh
OpUTHHAIIEHBIE TIOAXO0IBI M PEIICHHS
CIIOCOOHOCTH MX UCIIOJIL30BAHKS B
MTO3HABATENILHOW M COIMAIBHOM MPaKTHKE

TEXHOJOTMYECKOH 1 COIUAILHON
HAIPaBJICHHOCTH, CIOCOOHOCTh
MHUIITUPOBATH, INITAHUPOBATH U
CaMOCTOSITEIEHO BBITTOJHATH TAKYIO
JIEITEIBLHOCTD;

- HHTEpEeC K Pa3InIHBIM chepam
po¢eCCHOHANBHON NesTeIbHOCTH,
OBaieHre YHUBEPCANBHBIMA yIeOHBIMHU
[MO3HABATEILHLIMH JIEHCTBUSIMM:

a) 6a30BbIC JIOTHYCCKUE JCHCTBUS:
-CaMOCTOSTEIBHO (POPMYITUPOBATE U
aKTyaJM3HpOBaTh MPOOIEMy, pacCMaTPUBATh
€e BCECTOPOHHE;

- YCTAaHABIIMBATh CYIIECTBEHHBIN IIPU3HAK
WA OCHOBAHUS JIJIsI CPABHEHUS,
Kaccu(puKauu 1 0000IeHS;

- OTIPENIeIISATh IeTH I TeTHLHOCTH, 31aBaTh
mapaMeTphl U KPUTEPUH UX JOCTIKEHIIS,
-BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS
B PacCMaTPUBACMBIX SIBIICHUSIX;

- BHOCUTh KOPPEKTHUBHI B ICATCIILHOCTH,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LICIISIM,
OIICHUBATh PUCKH MOCIICACTBHIA
JIEATENILHOCTH,

- pa3BUBATh KPEATUBHOE MBIILICHHUE TIPU
pEIIeHIH KU3HEHHBIX ITPOOIIEM.

0) 6a30BbIC UCCIIEIOBATECIILCKHE JCHCTBYS:
BJIaJICTh HABBIKAMH y4eOHO-
HCCIIEIOBATENbCKON U MPOEKTHON
NIESTeTTFHOCTH, HABBIKAMH Pa3pelIcHUs
npobiem;

- BBISIBJIATH PUYHUHHO-CIICACTBEHHBIC CBS3H
1 aKTyaJIM3UPOBaTh 3a/1a4y, BBIIBUTATh
THIIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTBI
JUTS IOKa3aTeIbCTBA CBOMX YTBEPIKIACHUM,
3aJaBaTh apaMeTPhl U KPUTCPHH PEIICHUS;
- aHAJIM3UPOBATh MOJTYICHHBIC B XOJIE
peIIeHHS 3aJa9l Pe3yIIbTaThl, KpUTHICCKH
OIICHUBATh UX JOCTOBEPHOCTH,
MIPOTHO3MPOBATH M3MCHEHHE B HOBBIX
YCIIOBHSAX;

- YMETh TIEPCHOCHUTH 3HAHUS B
MO3HABATENBHYIO U PAKTHYECKYIO 001acTH
KU3HENEITEILHOCTH,

- YMETh HHTETPHUPOBATH 3HAHUSI U3 PA3HBIX
MpeIMETHBIX 00IacTel;

- BBIIBUTATh HOBBIC UJICH, ITPEIaraTh
OPHUTMHAJILHBIC TIOAXO0/IBI U PEIICHHS;
CIIOCOOHOCTH MX HCIIOIb30BAHKS B
MTO3HABATEIILHOW U COIMAIbHOM MTPAKTHKE

OK 02. Ucnonb3oBarh
COBpPEMCHHBIC CPEICTBA
IIOMCKA, aHaIh3a U
HHTEPIpETAINN

B ob6nacti ieHHOCTH HAyYHOTO TIO3HAHWS:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS,
COOTBETCTBYIOILETO0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHKH,
OCHOBaHHOT'0 Ha JUAJIOTe KyJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MeCTa
B INOJIMKYJBTYPHOM MHPE;
COBEpIICHCTBOBAHUE A3BIKOBOM 1
YUTATEJbCKOM KYJIbTYphl KAK CPEICTBA
B3aUMOJEHCTBUS MEXKY JIOAbMH U TO3HAHUS
MUDA;

OCO3HAHHE UEHHOCTU HayYHOM JesITeNIbHOCTH,
TOTOBHOCTH OCYIIECTBJIATH IPOEKTHYIO U
HCCIIENOBATENBCKYIO JEATEIBHOCTD

- c¢(OpMHUPOBATH YMEHUS KPUTHUCCKU
OIICHUBATh WH(POPMALIAIO OHOIIOTHIECKOTO
CoJiep KaHus, BKIIOYAIOLIYIO I1CEBIOHAYYHbBIE
3HaHUA U3 pa3JIMYHbIX HCTOYHUKOB (Cpel]CTBa
MaccoBOM MHPOPMAIIUHU, HAYTHO-
MOITyJISIPHBIE MaTEPHAIIBI);
HUHTEPIIPETUPOBATE STUYCCKHUEC ACTICKThI
COBPEMEHHBIX UCCIICIOBAHHIA B OMOJIOTHH,
MEIUIIMHE, OMOTEXHOJIOTHH;

- HHTEPIPETUPOBATh ITUUECKUE ACTIEKThI
COBPEMCHHBIX HCCIICIOBAHUI B OHOJIOTHH,
MeIHIUHE, OMOTEXHOJIOTUH; PACCMATPHBATh
ri1o0aIbHBIC IKOJIOTHICCKHIE TIPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO




nadopmanuu u
nH}opManoHHbIE
TEXHOJIOTUH IJIS
BBINIOJIHEHUS 38129
po¢eCCHOHATBHOI
JeATeIbHOCTH;

WHUBHUYAILHO U B TPYIIIIE;
OgnajieHre YHUBEPCATbHBIME yIeOHBIMU
MO3HABATENILHBIMHU JICHCTBUSIMU:
B) pabota ¢ uHpopMaIueii:
BJIaJIeTh HAaBBIKAMH HOJTy4eHUs] HHPOPMAIHN
U3 UCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSTEILHO OCYIECTBIISATh MOUCK,
aHaJIK3, CUCTEMATU3AIMI0 U HHTEPIPETALIUIO
UH(OPMALIUH PA3TUYHBIX BUIOB U (HOpPM
MPEJICTABJICHUS;
CO3/1aBaTh TEKCTHI B pa3IM4YHbIX (hopMaTax ¢
Y4eTOM Ha3Ha4YCHHS HHPOPMALIUHU U [EIICBOM
ayJIMTOPHH, BEIOUpPast ONITUMAIILHYIO (hopmy
MPE/ICTABICHUS U BU3YallU3allnH;
OLICHUBATh JOCTOBEPHOCTb, JIETHTUMHOCTD
uH(pOopMaLUK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-3THYECKHM HOpPMaMm; UCIIOIb30BaTh
cpezacTBa HHGOPMALMOHHBIX
KOMMYHHUKAIMOHHBIX TEXHOJIOTHI B PELICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aI[MOHHBIX 3a][a4 C COOI0ICHIEM
TpeOOBaHUIT SPrOHOMUKH, TCXHUKH
0e301MaCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPABOBBIX U ITHICCKUX
HOPM, HOPM HH(OPMALIMOHHOH
0€301IaCHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUS U
3aiuThl HHpOPMAIHU, HHPOPMAIIMOHHOK
6€301aCHOCTH JINYHOCTH.

OTHOIIIEHHIO K HUM COOCTBEHHYIO MMO3HIIUIO,
YMEHHE OL[CHUBATh 3TUUECKHE aCTICKThI
COBPEMCHHBIX MCCIICOBAHHUI B 001aCTH
OHMOTEXHOJIOTHH U T€HETHYECKUX TEXHOIOTUI
(KJIIOHMPOBAHUE, HCKYCCTBEHHOE
OIUIOIOTBOPEHUE, HAIIPABICHHOE N3MECHEHHE
reHOMa U CO3/IaHHEe TPAHCTEHHBIX
OpPTaHU3MOB);

- c(hOPMHUPOBATH YMEHHUS CO3/1aBaTh
COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE
COOOIIEHNS Ha OCHOBE OHOJIOIMYECKOM
nH(pOpMALINH U3 HECKOJIBKHX UCTOUYHHKOB,
IPaMOTHO UCIIOJIb30BATh MOHITHHHBIM
ammapar OMOIOTHH

OK 04. D¢ dexrrBHO
B3aHMO/ICHCTBOBATh U
paboTaTh B KOJUICKTUBE
Y KOMaH[e

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEIIBHOCTH 1 CaMOOIIPEICTICHHIO;

-OBJIaICHHE HaBbIKAMU yueOHO-
HCCIIE0BATENBCKOM, IPOEKTHOM U COLMAIbHOM
JIeSITETIbHOCTH;

OBajeHne YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JACHCTBUSMHU: O)
COBMECTHAS AEATEIbHOCTE!

MOHMMATh U UCTIOJIb30BATh IIPEUMYILECTBA
KOMaH/THOH U MHAWBUAYaJIbHOW paboTHI;
MPUHAMATSH 1M COBMECTHOM AEATEILHOCTH,
OPTaHU30BBIBATh M KOOPJUHUPOBATH JEUCTBHS
TI0 €€ JIOCTIKEHHUIO: COCTaBIISTh TUIaH
JEWCTBHH, pacIpesiesIiTh POJIU C YIETOM
MHEHHH YJaCTHHKOB 00CYKIaTh Pe3yIbTaThl
COBMECTHOI paboThl; KOOPAMHUPOBATH U
BBINOJIHATE paboTy B YCIOBHUAX PEabHOTO,
BUPTYaJIbHOTO M KOMOMHUPOBAHHOTO
B3aMMOJICHCTBHSA; OCYIIECTBIATH TO3UTHBHOE
CTpaTerHuecKoe MOBEACHNUE B PA3IHYHBIX
CHUTYaIUsIX, IPOSBIATH TBOPYECTBO U
BOOOpaxxeHHE, ObITh MHUIINATHBHBIM

OgnajieHne YHUBEPCATLHBIMU
PETYIATHBHBIMU JICHCTBUAMU:

T) IPUHATHE Ce0sl U IPYTUX JIIOAEH:
MPUHUMATh MOTHBBI M aPIYMEHTbI IPYTUX
JIFO/IeH TP aHAJIN3E PE3yIbTaTOB
JIeSITeIPHOCTH; TIPU3HABATh CBOE IIPABO U MIPABO
JPYTUX JIO/IeH Ha OIMINOKH; Pa3BUBAThH
CHOCOOHOCTH MOHUMATh MU C TTO3UIIH
JPYTOro 4ejoBeKa.

- copMHUpPOBATH YMEHHS CO3/1aBaTh
COOCTBCHHBIC IICEMEHHBIC U YCTHBIC
COOOIIEHNS Ha OCHOBE OMOJIOrMYECKOM
HH(POPMAILIUU U3 HECKOJIBKUX HCTOYHUKOB,
rPaMOTHO UCIIOJIb30BATh MOHATUUHBIN anmnapaT
OHOJIOTHH;

- YMETh BBIJIBUTATh TUTIOTE3bI, MPOBEPATH UX
IKCIIEPUMEHTAILHBIMU CPEJICTBAMHU,
(bopMyIHpys IeNb UCCICI0BAHNS,
aHATM3UPOBATD MOTYICHHBIC PE3YIIBTATHI U
JieJIaTh BBIBOJIBL,

-IPUHAMATH YYaCTHE B HAYIHO-
HCCIIeI0OBATENIhCKOH paboTe 1Mo OHoIoTHH,
9KOJIOTHH U METUIIMHE, POBOIUMON Ha Oa3e
IIKOJIbHBIX HAYYHBIX OOMIECTB U MyOJIMIHO
MIPEICTaBIIATh MOTYYSHHBIE PE3yIbTaThl HA
YUCHUYECKUX KOHPEPECHIIUAX Pa3HOTO YPOBHSI.




OK 07.CopeiicTBoBath
COXpaHEHHIO
OKpYKarouleil cpenpl,
pecypcocOepekeHuto,
MIPUMEHSTH 3HaHUS 00
N3MEHEHHUH KJINMarta,
TIPUHIATIBI
OepeKITHBOTO
MIPOM3BOJICTBA,

s pekTuBHO
JIeHCTBOBATh B
Ype3BbIYAHBIX
CUTyalluAX;

B o06nactu 5K0I0THYECKOTO BOCITUTAHUS:

- c(hOpPMUPOBAHHOCTH IKOJIOTHYCCKON
KyJbTYpPbl, IOHUMaHUE BIUSAHUS COLIMATIBHO-
SKOHOMMUYECKHX IPOLIECCOB HA COCTOSIHUE
IIPUPOIHOM U COLIMATILHOM CpEMIbl, OCO3HAHUE
rI100aTBHOTO XapaKTepa KOIOTHIECKUX
npobieM;

- INIAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUM
B OKpYXalollei cpene Ha OCHOBE 3HAHUS
Lesne yCTOWYMBOro pa3BUTHS YEJIOBEUECTBA;
AKTUBHOE HETPUSATUE NEUCTBUMN, MPUHOCSIIINX
BpEI OKPY’KaroIIel cpene;

- YMEHHUE MPOTHO3UPOBATH HEOIATONIPUSTHBIE
9KOJIOTMYECKHE MOCIEACTBUS
IIpeANPUHUMAEMBIX JEHCTBUM,
[IPEeIOTBPALIATh UX;

- pacIIMpEHUE ONBITA AESTEIBHOCTH
9KOJIOTMYECKON HANPaBIEHHOCTH;

OBIIa/ICHUE HABBIKAMH y4eOHO-
HCCJIEI0OBATEIIbCKOM, IIPOCKTHOU U
COLIMAIbHOM ESITEIbHOCTHU.

- BJIaJICTh CHCTEMOM 3HAHHMIH 00 OCHOBHBIX
METOJIaX HayYHOT'O TIO3HAHUS, UCTIOIBb3YEMBIX
B OMOJIOTHYCCKHUX UCCACAOBAHUAX JKHBBIX
00BEKTOB U IKOCUCTEM (OTIHICAHHE,
U3MepeHue, IpoBeIeHIe HaOII0AeHHUI);
CII0c00aMH BBISIBJICHHUS U OLICHKH
AHTPOTIOTEHHBIX U3MEHEHUH B IPHPO/IE;

- YMETh BBISBILATH OTIMYUTEIbHEIC IPU3HAKH
JKUBBIX CUCTEM, B TOM YHCJIEC TPUOOB,
pacTeHHii, )KUBOTHBIX M YCIIOBEKA;
MPUCTIOCOOIEHHOCTH BHJIOB K Cpe/ie
o0HuTaHus, AOMOTHYECKUX U OMOTHUECKUX
KOMITOHEHTOB KOCHCTEM, B3aHMOCBsI3eH
OpPTraHMU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX
H3MEHEHHH B DKOCHCTEMAaX CBOCH MECTHOCTH;
- YMETh BBIICIATH CYIIECTBEHHBIC IIPU3HAKT
OHMOIOTHYECKHX TIPOIECCOB: 0OMEHA BEIIECTB
(MeTabonm3Mm), THPOPMALIAN U TIPEBPAILICHHS
SHEPTUH, OpOKEHUs, aBTOTPO(GHOTO 1
reTepOTPO(GHOTO THUIIOB MUTAHUS,
(dhoTOCHHTE3a U XEMOCHHTE3a, MUTO34,
Meiio3a, raMeToreHesa, SMOpHOreHesa,
MOCTAMOPHOHATIBHOTO Pa3BUTHS,
pa3MHO)KeHI/IH, I/IHI[I/IBI/I[[yaJ'H)HOFO paSBI/ITI/IH
opranusMa (OHTOTEHEe3a), B3aUMOICUCTBH
T€HOB, TeTepOo3uca; AeHCTBUI
HCKYCCTBEHHOTO 0TOOPA,
CTaOMIM3HUPYIOMIETO, IBIKYIIETO U
pa3phHIBAIOIETr0 €CTECTBEHHOT'0 0TOOPA;
AITIOMATPUIECKOTO U CHMITATPUIECKOTO
BHA000Pa30BAHIS; BISHAS ABIKYIIHX CHJ
SBOJIIOLUH Ha TEHO(MOHI NOMYJISLINH;
MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpeJie
o0uTaHus, Yepe0BaHNs HalpaBICHUI
SBOJIIOIMH; KPYTOBOPOTA BEIECTB U IOTOKA
SHEPI'UH B SKOCHCTEMaX.

B pesynpraTe ocBOEHMs NpOrpaMMBbl Yy4eOHOTO TIpeaMeTa pealn3yeTcss HMporpaMMa BOCIWTAHHS, HANpaBlICHHAs Ha
(hopMHpOBaHHUE CIICAYIONINX JUYHOCTHBIX pe3yapTaToB (JIP):

pw;f::il;:ml; JIMYHOCTHBIE Pe3y/bTAThI PeAIU3ALMHU NPOTrPAMMbI BOCIIMTAHUA (0eCKPURHOPbY)
JIP 01 OcosHarouuii cedst rpaXkIaHMHOM M 3aIIIUTHUKOM BEJIMKOM CTpaHBbI.
[IposiBnsifomuii  aKTHBHYIO TPAXIAHCKYIO MO3WIMIO, JAEMOHCTPHPYIOUIMH IPUBEPKEHHOCTh HPUHIUIIAM
YECTHOCTH, MOPAIOYHOCTH, OTKPBITOCTH, SKOHOMHYECKH AaKTHUBHBIH M YYaCTBYIOIIMI B CTYIEHYECKOM H
JIP 02 TEepPUTOPUAIILHOM  CaMOYIpPaBJICHHH, B TOM 4UHCIE Ha YCJIOBHSAX JOOpPOBOJBUECTBA, NPOIYKTHBHO
B3aMMO/ICHCTBYIOIMINI M YYaCTBYIOIIUH B IESITEIbHOCTH OOIECTBEHHBIX OPTaHU3AIIH.
[TposiBastronuii ¥ 1EMOHCTPUPYIONIMH YBasKeHHE K JIFOIAM TPy/a, OCO3HAIONIMH IEHHOCTh COOCTBEHHOTO Tpy/Ia.

JIP 04 Crpemsammiics K (GOPMHPOBAHHIO B CETEBOH Cpele JUYHOCTHO U NIPOQPEeCcCHOHATBHOTO KOHCTPYKTHBHOIO
«n(ppoBOro cieaa.

TP 05 JIeMOHCTPpUPYIOMINIA MPUBEPKEHHOCTh K POJTHON KYJIbType, HICTOPUUECKON MaMsITH Ha OCHOBe JI00BU K Poaune,
POJHOMY HapoJly, MaJIOW POAMHE, IPHHATHIOTPAAMIIMOHHBIXIIEHHOCTEIMHOTOHAIIMOHAIbHOTOHapoaaPoccun.
ColOmofarolmiuii M MpoNaraHAMpYIOIUA TpaBuia 340pOBOro W 0e30MacHOro o0pa3aku3HH, CIOpTa;

TIP 09 MpeIyNpexTAMUNA MO0 TPEO0ICBAIONIMA 3aBUCUMOCTH OT aJIKOTOJIsI, Tabaka, NMCHMXOAKTUBHBIX BEIIECTB,
a3apTHBIX wurp © T.0. COXpaHSIOUMA ICHXOJOTHMYECKYI0 YCTOHYHMBOCTH B CHTYaTHBHO CIOXKHBIX WU
CTPEMUTENBHO MEHSIOIIMXCS CUTYyalUsIX.

JIP 10 3aboTsmmics 0 3aMuTe OKPYXKaIoIIeH cpejibl, COOCTBEHHOW M 4y)KOH 0€3011acHOCTH, B TOM YHCJIE IM(PPOBOH.

P 18 HOHI/EMa}omvHI?I CYIIHOCTh M COILMaJbHYI0 3HAYMMOCTH CBOEH Oynymied mpodeccun, NpOSBISIONMNA K Hel
YCTOIUUBBINA HHTEPEC.

O/ 2YXUX, CAAOOCABIUAWUX, NOZOHOO2TIOXWUUX 0OYYAIOUUXCSL
CIIOCOOHOCTD K COIMAJIbHOMN aJlalTallii 1 MHTETPaliiy B OOIECTBE, B TOM YHMCIIE IIPU peali3alii BO3SMOXKHOCTEH
JIP(A) 01 KOMMYHHUKAallMd Ha OCHOBE CJOBECHOW peur (BKJIIOYash YCTHYIO KOMMYHHKAIMIO), a TaKkKe, NPU >KEJIaHUH,
KOMMYHHKAIIMY Ha OCHOBE KECTOBOU peYH C JIMIIAMHU, MIMEIOIIMMU HAPYHICHUS ClIyXa

071 00YHAIOWUXCSL C HAPYWEHUAMU ONOPHO-08USAMENLHO20 annapama




JIP(A) 02

BJIaJICHIC HABBIKAMHU IMPOCTPAHCTBCHHOW W COIMAJIBHO-OBITOBOW OPUCHTUPOBKH; YMCHHE CAMOCTOSTCIBHO U
0e30macHO TMEepeBUraThcsi B 3HAKOMOM M HE3HAKOMOM IIPOCTPAHCTBE C HCIHOJB30BAHUEM CIICIHAATBHOTO
obopymoBaHus

JIP(A) 03

CHOCOOHOCTh K OCMBICTICHHIO H Ju(@epeHInanid KapTHHB MHpa, €€ BPEMEHHO-TIPOCTPAHCTBEHHOMH
OpraHu3aIH

JIP(A) 04

CIIOCOOHOCTh K OCMBICIICHHIO COIIMAJIBHOTO OKPYXCHHS, CBOETO MECTa B HEM, NPUHATHE COOTBETCTBYIOIIUX
BO3PacCTy LIEHHOCTEHN U COLMAIIBHBIX POl

071 00YHAIOWUXCA C PACCMPOICIMBAMU AYMUCTIUYECKO20 CREKMpPa

JIP(A) 05

(hopMupOBaHHE YMEHHS CIEA0BATh OTPAOOTAaHHON CHCTEME MPABHII MTOBEACHUS M B3aUMOACHCTBHUS B IPUBBIYHBIX
OBITOBBIX, YUCOHBIX M COLMATBHBIX CUTYaLUsIX, YACPKHBATh T'PAHHUIIBI B3aUMOACHCTBUS

MP 01

YMEHHUE CaMOCTOATEIIBHO ONPEACIIATE HEIN AEATEIIBHOCTA U COCTABIIATH INIAHBI ACATECIBHOCTH; CaMOCTOATEIIBHO
OCYIIECTBJIATE, KOHTPOJINPOBATh U KOPPEKTUPOBATH ACATEIIBHOCTD, UCIIOJIB30BaTh BCE BO3MOKHBIE PECYPCHI I
JOCTHIKEHUS TOCTABJICHHBIX LIeNIEH U pcam3an IMJIAHOB JACATCIbHOCTH, BI)IGI/IpaTI) yCneuiHbI€ CTpPAaTCruu B
Ppa3JIMYHbIX CUTYyallUIX

MP 02

YMEHUE HNPOAYKTUBHO 06HIaTLC$[ U B3aMMOJICHICTBOBATh B mponecce COBMECTHOM JACATCIIbHOCTH, YUYWUTLIBATH
TMO3UIUHN APYTUX YUaCTHUKOB ACATCIBHOCTH, 3(1)(1)CKTI/IBHO pa3peiiaTb KOHqJJ'II/IKTLI

MP 03

BJIaACHHUC HaBbBIKaMH HO3HaBaTeJ'IbHOI7[, y‘-Ie6HO-PICCJ'IeI[OBaTeIIBCKOI>i nu HpOCKTHOﬁ JACATCIBHOCTH, HaBbIKaMH
pa3peuicHud npo6neM; CITIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATCIIBHOMY IMOMCKY METOAOB pPCUICHUA
TMPaKTUICCKUX 3a/1a4, MPUMCHCHHNIO Pa3JIMYHbIX MECTOJA0B MNO3HAHUS

MP 04

TOTOBHOCTb M CIIOCOOHOCTH K CaMOCTOSATENbHOH HH(OPMALMOHHO-TI03HABATEIbHON JESITENLHOCTH, BiaJeHUEe
HaBBIKAMU TIOJIy4CHUS] HEOOXOMMMOW MH(OpMaLUK W3 CIIOBaped pa3HBIX THIIOB, YMEHHE OPUEHTHPOBATHCS B
pasNMYHBIX HMCTOYHMKAX HWH(OpManmy, KPUTHYECKH OLEHWBAaTh W HHTEPIPETUPOBATH HH(POPMAIHIO,
OJIy4aeMYI0 U3 PAa3JIMYHBIX HCTOYHUKOB

MP 08

BJIQICHUC A3bIKOBBIMU CPCACTBAMHU - YMCHHUC SACHO, JIOTHMYHO W TOYHO MH3JaraTb CBOI TOYKY 3pCHUS,
HCII0JIb30BAaTh aJICKBATHBIC AA3BIKOBLIC CPCACTBA

MP 09

BJIaJCHHUEC HaBbIKaMH IMO3HABaTEIbHON pe(bneKcm/I KaK OCO3HaHHU: COBCPIIACMBbIX HeﬁCTBHﬁ 1 MBICIUTCIIbHBIX
MMpOLECCOB, UX PE3YyJIbTATOB U OCHOBaHHﬁ, rpaHUIl CBOCTO 3HAHUA U HE3HAHUA, HOBbIX IMTO3HABATCJIbHBIX 3a4a4 U
CpPCACTB X NOCTHIKCHUSA

O/ 27YXUX, CAAOOCTBIUAWUX, NO30HOO2IOXUWUX 00YUAIOUUXCS

MP(A) 01

BJIaJICHUC HABBIKAMH ONPE/EIICHNS U NCTIPABIICHUS CIEU(PHISCKUX OMMOOK (arpaMMaTH3MOB) B MHCbMEHHOH 1
YCTHOH peun

0715 00YUAOWUXCSL C PACCNPOUCIBAMU AYMEeHMU1ecKo20 CNeKmpda

MP(A) 02

CIOCOOHOCTH IJIAHUPOBATh, KOHTPOJIUPOBATh U OLIEHHBATh COOCTBEHHBIE yueOHBIE NEHCTBUSA B COOTBETCTBHHU C
[IOCTABJICHHOW 3aJadell M YCIOBUSAMM €€ pPEaJU3allid IPU COIPOBOXKIAIOLICH IMOMOLIM IEAArOrH4ecKoro
pabOTHMKA M OpPraHM3yIOLIel TTOMOIIH ThIOTOpA.

MP(A) 03

OBJIQJICHUC yMCHHEM OIpEICNATh Haubosee 3(PPEKTHBHBIC CIOCOOBI JOCTIIKCHHS pe3ylibTara MpH
COIPOBOXKIAIOIIEH MOMOIIH IEJArOrMYeCKOro pabOTHUKA U OPraHU3YIOIIEH TOMOIIM ThIOTOPA.

MP(A) 04

OBJIQJICHUC YMEHHEM BBIMOJIHATH JCHCTBUS 10 33JaHHOMY aJrOPUTMY WM O0pa3ily MPU COMPOBOXKIAIOIICH
MTOMOITH MEJArOTMYECKOTO pabOTHUKA U OPTaHU3YIONIEH TOMOIIH THIOTOPA.

MP(A) 05

OBJIaJICHUE YMEHHUEM OLICHUBATh PE3yJbTaT CBOEH AESTENIbHOCTH B COOTBETCTBUM C 3aJaHHBIMHU 3TAJIOHAMU TPU
OpraHu3yronieil HOMOIIHU ThIOTOPA.

MP(A) 08

CIIOCOOHOCTD CAMOCTOSITENILHO OOPATUTHCS K IE€AarOrHIeCKOMY PabOTHUKY (TIeIarory-IcuxoJIory, COLHaILHOMY
1eJ1arory) B cilydae JMYHbIX 3aTPYAHCHUH B pelIeHHH KaKoro-Jnbo Bormpoca

MP(A) 09

CIIOCOOHOCTH CAMOCTOSTEIILHO ,I[eﬁCTBOBaTB B COOTBCTCTBUU C 3aJaHHBIMH 3TAJIOHAMU IIPU ITOUCKE I/IH(l)OpMaLII/II/I
B Ppa3jiIM4HbIX HCTOYHHUKAX, KPUTHUYCCKU OHLCHUBATL W HWHTCPHPETHPOBATL IOJYyYaCMYIO I/IH(l)OpMaLII/IIO us3
Ppa3JIMYHbIX UICTOYHHUKOB

TPy 01

C(I)OpMI/IpOBaHHOCTB CHCTEMBI 3HaHUH 00 O6H.[I/IX OHOJIOTHYECKUX 3dKOHOMEPHOCTAX, 3dKOHAX, TCOPUAX;

TPy 02

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ HCCIICA0BATh U aHAJIM3UPOBATH OHOJIOTHYECKUE OOBEKTHI M CUCTEMBI, OOBSIICHATH
3aKOHOMEPHOCTH OHOJIOTHYECKUX npoueccoB U SIBJ'IGHI/II\/’I; MNPOTrHO3UPOBATH  NOCJICACTBUA  3HAYMMBbBIX
OHOJIOTHYECKUX PICCJ'IeZ[OBaHI/II\/‘I;

07151 ciensvlx, c1ab08UOAUWUX 00YUAIOUUXCS

TIPy(A) 01

c(OpPMHPOBAHHOCTH HABBIKOB ITHCbMa Ha OpaiiyieBcKoil meyaTHON MallInHKe

OJ1 2IYXUX, CAAOOCABIUAWUX, NO3OHOO2TIOXWUUX 0OYYAIOUUXCSL

TIPy(A) 02

c(OPMHUPOBAHHOCTh U Pa3BUTHE OCHOBHBIX BU/IOB PEUYEBOW JIESATEIHHOCTH OOYYAarOUIMXCS - CIyXO3PUTEIHHOTO
BOCTIPHATHSA (C MCIOJNB30BaHUEM CIIYXOBBIX almapaToB W (WJIM) KOXJIEAPHBIX MIUIAHTOB), TOBOPEHUS, YTCHUS,
nuchbMa

01 00YUAOWUXCAL C PACCPOUCTNEAMU AYMUCMUYECKO20 CheKMpPa

TTPy(A) 03

OBJIAJICHUEC OCHOBHBIMU CTHIMCTHYCCKUMU pECYypCaMHU JICKCUKH U (bpaaeonorlxm A3bIKa, OCHOBHBIMHW HOpMaMH
JIMTEPATYPHOTO A3bIKA, HOPMaMH PEUYEBOTO OTHUKETA, l'IpI/IO6peTCHI/Ie OIIbITa MX HCIIOJIB30BAaHUS B pequof/'I )5
aHBTepHaTHBHOﬁ KOMMyHPIKaTPIBHOﬁ IMPpaKTUKEC TPpHU CO3AaHUM YCTHBIX, NHCbMECHHBIX, AJbTCPHATHUBHBIX
BBICKa?;BIBaHHﬁ; CTPEMJICHUE K BO3MOXHOCTHU BBIPA3UTH CO6CTBGHHBIC MBICJIM W YYBCTBA, O603Ha'—II/ITI)
COOCTBEHHYIO TIO3HIIHIO




2. CTPYKTYPA U COAEP KAHUEYYEBHOI'O IPEIMETA

2.1. O6bem yueOHOro npeaMeTa U BHAbI Y4eOHOI padoThI

Buj yueOHoit padoThl

O0BeM B yacax

Bcero ¢ npenogaBaresiem: 114
B TOM YHCIJIE:
1.OcHOBHOE coziepKaHue:
-JIeKYUU/ypoxu 50
-npaKxmuieckue 3aHAmus 40
-1abopamophvie pabomol 12
2 IlpodeccrnoHamIbHO OPUEHTUPOBAHHOE COJICPIKAHUE:
-JIeKYUU/ypoxu 6
-npaKkmuieckue 3aHamus 4
-1abopamophsvie pabomol 2
3.Atrecranusi:
-npomedxcymounas ammecmayus (3k3amen) I cemecmp 18
-npomedicymounas ammecmayusi (3kzamer) Il cemecmp 12




2.2. TemaTnyeckmnii miiaH u conepxanue ydyeonoro npenmera OYIL.08 buoaorus (IT)

dopmupyemMble
HaunmeHoBaHue Oo6bem B komnerenuun (OK) /
ConepskaHue y4eGHOro MaTepuaJia, IPpaKTHYeCKHe 3aHATHS
pa3aejioB U TeM qgacax JINYHOCTHBIC
pe3yabTarthl (JIP)
1 2 3 4
10/16/4
Pazpnen 1. Kierka — cTpyKTypHO-(pYHKIIHOHAJIbHAS €IMHULA )KUBOI'0 412/0
Tema 1.1. OsnakomaeHue cmyoeHmos ¢ Gopmamu meKyweu U NPOMENCYMOYHOU ammecmayuy, OCHOBHOU U
Bronorus kax OONOIHUMENLHOU  TUMepamypoi.  no Kypcy OUCYURIUHbI U NPOBEOeHUe UHCMPYKMAdNCA N0 MeXHUKe
bezonacrocmu.
Hayka. OOmias
Coaep:xxanue yueOHOro MaTepuaJia:
XapaKTepUCTHKA
SUHI buomornss kak Hayka. CBsi3p OHONOTMM C JpYrMMH HayKamu: Ouoxummus, Ouodusmka,
' O6uoHuka, reHoreorpadus u ap. Ponp u mecro Ouonoruu B (pOPMUPOBAHUU COBPEMEHHOU OK 01. OK 04
EH
Hay4YyHOW KapTUHBI MHpa. 3HaueHHe Ouoyiornyeckux 3HaHuil. Mcropus Ouosoruu. 3HaueHue JIP 01. JIP 05
H Hl
LUTOJIOTUU I Pa3BUTHUA OHMOJOTMHM W MO3HAHUSA HOPUPOABI. MeToJbl LUTOJIOTHHU: 2 JIP 18 JIP(A)01
EHl
MUKPOCKOTINS, xpomarorpadus, a5eKTpodopes, METO]{ MEYEHbIX aTOMOB, MP 04. TIP607
H
muddepeHnansHoe eHTpUudyrupoBanue, KylbTypa KIeTOK. Pa3HooOpasue OuocHCTEM.
Opraam3anuss OMOJOTHYECKHX CHUCTEM. YPOBHH OpTaHU3alMH OWOCHCTEM: MOJEKYISIPHO-
IeHETUYECKUH, OpraHOMJHO - KJIETOYHBIH, OpPraHU3MEHHBIH, MOMYJISLMOHHO-BUIOBOH,
HKOCUCTEMHBIN (OmoreoneHoTnueckuii), 6nochepusiii. Hayku, nzydaromue Omosiornyeckue
O0BEKTHl Ha Ppa3HbIX YPOBHAX OpraHM3aluM >KM3HU. OOLas XapaKTepUCTUKa >KU3HH,
cBoiicTBa uBbIX cucteM. [Ipouiecchl, 1 poucxosimue B GuocucTemMax.
Tema 1.2. Coaep:xanue yueoHoro marepuadna. IlpogeccnonanbHo OpueHTHPOBAHHOE COepPKaHMe:
buonormiecku XUMHUECKUI cocTaB KJIEeTKH. HeopraHwdeckuwe BemiecTBa KIETKH W JKUBBIX OPTaHU3MOB.
Ba’KHBIC Heoprannueckue BemiecTBa KIETKH, HMX OWMOJIOTHYECKas POJb. 3HAYEHUE BOJBI IS
XUMUYICCKAC KHU3HeeATeNbHOCTH KieTkU. [TocTyrienne BemecTB yepe3 MeMOpaHbl B KIeTKy. [laccuBHBIH
COCTMHCHMS. TPaAHCIIOPT BELIECTB B KIETKY: AUPPy3usi, ocMoc, obneruennas qud¢ysus. [lonsrue o rumo-, OK 01.0K 02
TUIep- N30TOHUYECKUX PacTBOPax MW MX MPUMEHEHHE B MEAMIMHCKOM MpaKTUKe. DHIOLNUTO3 OK 0 4’ JIP 09’
n 9K300MuTO3. OpraHvudeckue BeNIecTBa KIIETKU. bHoOJorMyeckue mnoauMmepsl. benkwu. 2 JIP 18, JIP( A)O’l
CrpykTypa 1 GyHKIHUN OeTKOBOW MOJIEKYJbl. DEepMEHTHI, IPUHIIUI UX ASUCTBHUS. YTIEBOIbI. MP 0’ 4, TIPy01 ’
2

buonornueckue ¢ynkuuu yrieBojoB. Jlumunapl. OOwmui nnan crtpoeHus. ['mupodunsHo-
rusipooOHble cBoiicTBa. Kiaccuduxanmsa nununoB. buonormueckue (yHKIMM JIMIHIOB.
AT®. Crpoenue wmomnekynsl AT®. buonornyeckue ¢yukuuu ATO. benku, Kak
OMoJIOTHYeCcKHe MOIUMEPBI, CTPOEHUE, (PYHKINU. AMHUHOKUCIOTHI — MOHOMEpHI OENKOB, UX
amboTepHblii XapakTep. MexaHusM obOpaszoBanusi nonunentuga. CTpykTypa O€IKOBBIX
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MoJekys. CBOHCTBa OENIKOB: AeHaTypauus U peHarypamus. [ uapodpuisHbie CBOWCTBa OEIKOB.
Crenuduunocts OenkoB. yHKIMHN OEJIKOB B OpraHu3Me. YTIIeBOJIbl, MX XUMUYECKUN COCTAB.
Knaccugukarus yrineBofoB U ux cBoiictBa. @yHkuuu. Jlokanuzauus yrieBoJOB B KIETKE.
Jlununel, ux kxiaaccuduxauss. XUMUYECKHI cOcTaB M CBOMCTBa JUNUIOB. DEepMEHTHI, UX
¢ynkunu u xumuyeckuii cocraB. Homenknatypa ¢epmentoB. Knaccudpukanus. Mexanusm
neicTBus, cBoiicTBa. BiusHue pa3nnyHbx (GakropoB Ha paboTy ¢gepmeHTOB. Ponb GenkoB-
depmentoB B cunrese JJHK u PHK. I'opmons!.

Tema 1.3.
Heoprannueckue

BCIIECTBA KJICTKH.

IIpakTHyeckoe 3ansaTHe Ne 1:

Heopranuueckue Beniecta kieTku. Kiaccupukanus 371€eMEHTOB IO COAEPIKAHUIO B KIIETKE.
3HaueHUEe XHUMHUYECKMX OJJIEMEHTOB i1 JKUBOro opraHusma. IlperncraBieHue YCTHBIX
COOOLIeHUH ¢ Mpe3eHTanuel, MOArOTOBICHHbIX MO MEPEYHIO HCTOYHMKOB, PEKOMEHI0BAaHHBIX
IPENoAaBaTeIeM

OK 01, OK 02,
OK 04
JIP 09, JIP 18,
MP 03, MP 09,
MP(A) 02, IIPy01

Tema 1.4.
Oprannueckue

BCIICCTBA KIICTKH.

IIpakTuyeckoe 3anaTHE No 2:

Oprannyeckue BemecTBa kieTku. Kiaccupukanus 3J€MEHTOB MO COJACP)KAHUIO B KIIETKE.
3HaueHUE XUMHYECKHX JJIEMEHTOB JUIsl KHBOTO OpraHm3Mma. Poilb OEIKOB, yIJIEBOJIOB U
JKUPOB B OpraHu3Me 4yesioBeka. ButaMuHbl 1 OMOJIOrMYECKU aKTUBHbBIE JOOABKU, X 3HAUYCHUE
B JKM3HM OpraHu3Ma 4ejoBeka. ['Wmo- m aBuTaMHMHO3bl MX mnocienctBud. [lpencraBienue
YCTHBIX COOOIIEHUN C TMpe3eHTallel, MOArOTOBIEHHBIX [0 TEPEeYHI0 MCTOYHUKOB,
PEKOMEHIOBAHHBIX MPETIOIaBATEIEM.

OK 01, OK 02,
OK 04
JIP 09, JIP 18,
MP 03, MP(A) 02

Tewma 1.5. JlaGopaTopnasi paGora Ne 1:

OnbITe € [ToaroToBka BapHaHTOB OIbBITA, HAOIIOJEHUE 32 KaYECTBEHHBIMU PEAKIUSMH, 3arlOJHEHUE OK 01, OK 02,

XUMHYCCKUMH paboueil TabmuIbl, MHTEPIIPETALMs Ha0I0JaeMbIX SIBJICHUH, (OpMyTHupoBaHHE BHIBOJOB OK 04, JIP 18,

BCIICCTBAMM. [ToarotroBka BapHaHTOB OMbITAa, HAOIIOAECHUE U3MEHEHHUsS pPAcTBOPUMOCTH JIUIHJOB, MP 02, MP (A) 05
3anoyiHeHre pabodell TaOIUIIbI, UHTEPIpETaLns HAOMI0JaeMbIX SBICHUN, (popMyTupoBaHUe
BBIBOJIOB

Tewma 1.6. Coaep:xanue yueOHOro MaTepuaJia:

CrpykrypHo- Knerounas teopuss (T. IllBann, M. Ilneiinen, P. BupxoB). OcCHOBHbIE MOJOXKEHUSI

¢yHKuMOHATbHAS COBPEMEHHOM KJIETOYHOW TeOpHH. THIBI KIIETOK: dyKapHOTHYECKas M IMPOKAPUOTHUYECKas.

OpraHu3alus CpaBHMTENbHAs XapaKTEPUCTUKA KJIIETOK JYKapuoT (PacTUTEIbHOH, XMBOTHOW, TpUOHON). OK 01, OK 02,

KIICTOK. CtpoeHue npoKapHOTHYECKOW KiIeTKH. (OCOOEHHOCTH CTPOEHHsSI TeTepoTpopHON U OK 04JIP 09,
aBTOTPOPHON MPOKAPUOTUYECKUX KIEeTOK. (CTpoeHue IUIa3MaTHUYecKoil MeMOpaHBI. JIP 18, MP 04,
TpancropT BelleCcTB uYepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: TIAacCUBHBIH U aKTHBHBIM. ITPy01

OHIOLUTO3: MUHOLUUTO3, ¢aronuro3. Ok3omuro3. OOO0NOUKAa WM KJIETOYHAs CTEHKa.
CtpykTypa M (QYHKIMHM KJIETOYHOW CTEHKM pacTeHuil, rpuboB. Llurommasma. L{uTo30:b.
[lutockener. OnHOMEMOpaHHBIE OPraHOMABI KJIETKH: 3HAomIazMaTuueckas cetb (OIIC),
annapat ['oabaKy, TM30COMBI, TIEPOKCHUCOMBI, BAKYOJIU PACTUTENbHBIX KJIETOK. CTpoeHHe u
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¢yHKIMH ~ OJHOMEMOpaHHBIX  OpraHouaoB  KieTkd. Kierounsld  cok.  Typrop.
[ToryaBTOHOMHBIE ~ OpPraHOMABI  KJIETKM: MUTOXOHIPHUM, IUIACTUIBL:  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIGHKOIIACTHI, UX CTPOCHUE U (GYHKUMU. SIAepHbIH anmapar KIeTKH, CTPOSHHE
u pynkuun. HemeMOpaHHbIe OpraHoubl KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KJIETOYHBIH
neHTp. OpraHouIbl IBWKCHUS: PECHUYKU U KIyTUkH. CTpoeHue U GyHKIMH HeMeMOpaHHBIX
OpPraHOUJOB KJIETKH.

Tema 1.7.
CtpoeHue KIETKHU.

JlabopaTopnasi paGora Ne2:

[IpuoOpereHue ombiTa NPUMEHEHUS TEXHUKHM MHUKPOCKOIUPOBAHUSA TPU BBINOJHEHUH
71a00paTOpHBIX pabOT. 3HAKOMCTBO C YCTPOHCTBOM MHMKPOCKOIA, OCHOBHBIMH IpaBHJIAMH
paboTel ¢ pgaHHbBIM TpubopoM. HalOmronenue KJIETOK pacTeHWd W KUBOTHBIX MOJ
MHUKPOCKOIIOM,  IPUI'OTOBJICHUE  MHKpPOIIpENapaToB, MX HU3Y4eHHME U  OIIMCaHUE.
CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK PpACTCHMi, KHBOTHBIX, TPHOOB U OaKTepuil.
W3ydeHnne cTpoeHUs ¥ PYHKIIMH YacTeld U OPraHOUIOB KIIETKU. B3anMOCBSI3HM CTpOCHUS U
byHKIMI yacTeil 1 OpraHOUJI0B KJIETKH.

OK 01, OK 02,
OK 04, JIP 18,
MP 03, MP(A) 08,
[1Py01

Tema 1.8.
CrpykTypHO-
(GyHKIIMOHATBHBIC
(hakTophI
HACJICJICTBEHHOCTH.

Conep:xanue yueOHoro marepuaJa. [IpodeccnonajibHo OpMeHTHPOBAHHOE COJEePKAHUE:
CtpoeHue XpoMocoM. XPOMOCOMHBIM Ha0Op KJIETOK, TOMOJIOTUYHBIE M HETOMOJIOTHMYHBIE
XPOMOCOMBI, TalIOWHBIA U AuruionaHbiii Habop. Hykiennossle xucnotel. JJHK n PHK.
Crpoenue HykienHOBbIX KuciaoT. Hykneoruasl. KommiieMeHTapHbIE a30THCThIE OCHOBAHMSL.
[TpaBmio Yapradda. Crpykrypa JHK — nBoitHas chupans. MecTOHaXOXACHHE U
ounonornueckue ¢pynkuuu JHK. JJHK-skcneptuza. Buast PHK. ®ynkuuun PHK B knetke.
HyxnenHoBble KHUCIOTHI, TE€HHBI ypOBEHb OpraHM3allMM HACJIEICTBEHHOIO MaTepHuaa.
Xunmunueckas opranuzanus resa. Hyknennossle kucnotsl. Buasl HykinenHosbix kucior. JJHK
u PHK kak Ouononumepbl. MoHOMEpbl HYKJIEMHOBBIX KHCJIOT — HYKJIEOTHABI. Bumabl
nykieotunos. JIHK u PHK. Crpykrypa IHK wmogmens [lx. Yorcona m @ Kpuxa.
buonornueckuit (remeruueckuit) kox u ero cmoictBa. CpodictBa JIHK perumkanus u
penapauus. Bunet PHK. OcHoBHble pazmuuus B ctpoenuu u ¢ynkuusx PHK wu JIHK.
Jlokanm3anusi HYKJIEMHOBBIX KHCIOT B kieTke. AT®, XUMHUYECKHUH COCTaB, OCOOEHHOCTH
cTpoeHus. MakposHepretuueckue cBsi3u. buonormueckas poinp AT®. Cunres ATD B
MUTOXOHJIPUSIX U TUIaCTUAAX.

OK 01, OK 02
JIP 09, JIP 18,
MP 04, TIPy01

Tema 1.9.
Hyxnennosbie
KHUCIIOTEL. ATO.

IIpakTnyeckoe 3ansiTue Ne 3:

CaoiictBa JIHK permmkanms u penapanus. Buasr PHK. OcHOBHBIE pa3nuuns B CTPOCHUH U
¢ynkuusax PHK u JIHK. Jlokanu3anus HyKJIeMHOBBIX KUCIOT B KieTke. AT®, xumuueckuit
COCTaB, OCOOEHHOCTH cCTpoeHus. PelneHue 3amad Ha OIpelelIeHHE MOCIIeI0BATEIbHOCTH
HYKJICOTHJIOB.

OK 01,0K 05,
JIP 09, JIP 18,
MP 09, TIPy02
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Tema 1.10.
[Iponeccol

IIpakTyeckoe 3ansaTHE Ne 4!
Marpuunbiii cunre3 JHK — permukanusa. Ilpunnunel permmmkanuu JIHK. Mexanuzm

OK 01, OK 04
MaTpUYHOIO pernkauuu JAHK. Pemapanus JHK (mopennexatuBHas, nocTperuiekatuBHas). Peakuun JIP 09. JIP 18
CHHTE3a. MaTpPUYHOrO CHUHTe3a. IIpUMHIMII KOMIUIEMEHTapHOCTH B pEakLUUsAX MaTpPUYHOIO CHUHTE3A. MP 09’ HPyO?;
JHK u rensl. I'eHeTnueckuii Kox, ero cBoucrsa. TpaHckpunuus — maTpuuHbliii cuare3 PHK. ’
Tpancmsamus u e€ sranel. YcinoBus OuocuHTe3a Oenka. Ctpoenue T-PHK u komumpoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.
Tema 1.11. IIpakTuyeckoe 3ansiTue Ne 5:
buocunres 6enka. OcHoBHbIE BHJIBI MaTpUYHBIX IEPEHOCOB. [IpuMeHEHHE NOHATUH «TE€HETUYECKH Koay, OK 01. OK 04
«pEIUIMKALUL», «TPAHCKPUIILUA», «TPAHCIALUA». PelleHne CHTyallMOHHBIX 3aJad 110 P 09’ TP 18
MOJICKYJIIDHOM TeHeTHKe. PemeHwe 3agad  Ha  ONpEAENICHHE  IOCIIEN0BATEIbHOCTH MP 09’ HPyO2,
aMHMHOKHUCIIOT B MoJjekyjie Oenka. PemieHue 3agay Ha ompenelieHHe IOCIe0BaTelbHOCTH ’
AMHHOKHUCIIOT B MOJIeKyJie Oenka B CiIy4ae M3MEHEHHs IMOCIEeIOBATEIbHOCTH HYKICOTHIOB
JIHK.
Tema 1.12. Conep:xkanue y4e0HOr0 MaTepHAJIA: OK 04, JIP 09,
Heknerounsie Bupycbl — HekseTouHble (GOpMBI KH3HU U oOnHMraTHele mapa3utbl. CTpoeHHEe MPOCTHIX U JIP 10,
(opmBI KU3HH. CJIOKHBIX BUPYCOB, PETpoBUpPYCOB, Oakrepuodaros. JKusnennsni nukn JJHK-comepxammx JIP(A) 03
BupycoB, PHK-conepsxamux BupycoB, 6aktepuocdaro. BUY, renatut uenoBeka. bakrepuu.
O6mas xapakrepuctuka. [lorstue mramm. Bupycsl u OakTepuun: CXOJICTBA U Pa3ITUYHSL.
Tema 1.13. IIpakTHyeckoe 3ansiTue Ne 6:
XapakTepucTuka Bupycsl — HekneTounsle (opmMbl, UX 3HadeHHe. bopbOa ¢ BUPYCHBIMU 3a00JI€BaHUSMU
HekineTouHslx Gopm | (CITU u ap.) Bupycsl u 6akreproparu. OCOOEHHOCTH CTPOCHHUS U pa3MHOKEHHs. 3HAYCHHE OK 04. TIP 09
OpraHU3MOB. B IpUPOAEC U JKU3HU deloBeka. Mepbl NpoQUIaKTUKKA PacIpOCTPAHEHUS] BUPYCHBIX JIP, 10 ’
3aboneBanuii. Bupyc CIIN/la. [Ipopunaxkruxa CIINa. TectupoBanue nHa BUY. Bupychbie u JIP(A) (’)3
OaxTepuanbHble 3a00eBanus. OOIMe TPUHLIMIIBI UCTIONb30BaHUS JIEKAPCTBEHHBIX BEIIECTB.
OcoOeHHOCTH TMpUMEHEHHsI AaHTUOMOTHKOB. [IpencTaBieHHe YCTHBIX COOOIIEHHH ¢
Ipe3eHTaluel, TMOArOTOBJIEHHBIX IO  NEPEeYHI0  HCTOYHHMKOB,  PEKOMEH]JIOBAaHHBIX
IpenoaaBaTesieM.
Tema 1.14. Cozep:xanue y4eGHOro MaTepuaa:
OOMeH BelecTB U AccUMIIISIINS U JUCCUMUWJISIIIAS — JIBE CTOPOHBI MeTabonm3ma. Tumbsl oOMEHa BEIECTB: OK 02. OK 04
IIPEBPAICHHUE aBTOTPOGHBIH M TeTepOoTpOdHBIN, a’poOHBIE M aHAIPOOHBII. OOmeH BemiecTB M TIP 09’ JIP 18
SHEPTUH B KIICTKE. MIPEBpAIeHHs] SHEPTUHU B KJIETKe. DHepreTrudeckuii ooMeH. CTaauu 3HepreTH4eckoro ooOMeHa. MP 03 H’Py03 MP
bpoxxenne u npixanue. Ilmactuyeckuit oomen wnu accummwisinus. AT® u ee ponp B E A) 09 '

MeTtabonusme. Butamunbl. Perymsmus mporeccoB mpeBpallleHus BELECTB M SHEPruu B
KJIeTKe. DHepreTuueckoe obecnedenue kietku: npeppamienue AT® B 0OMEHHBIX MpoIeccax.
DepMeHTaTUBHBIN XapaKTep peaklnii KIETOYHOTr0 MeTaboIn3Ma.
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Tema 1.15. IIpakTHyeckoe 3ansaTHE No 7/:
doTtocuHTE3. W3ydyeHre mMexaHuW3Ma U 3HAUEHUS MpoILeccCOB (OTOCHMHTE3a U XeMocHuHTe3a. llepBUUHBI
XeMOCHUHTE3. CHUHTE3 OpPraHMYeCKHUX BellecTB B kieTke. [lmactuueckuit ooMen. @ortocunTe3. XeMOCHUHTE3. OK 04, Jl%) 09, JIP
AHa3pOOHBIN HEPreTHUYECKUN 00MeH. AHadpOOHbBIE OpraHu3Mbl. bpokeHue, aBTOTpodHBIN 1 2
reTepoTpOoQHBIN TUIl TUTAHUS. AHA3POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTH OMOTEXHOJIOTHH. MP 01, MP(A) 05
Oranbl 3HepreTHyeckoro oomena. ['mukonus. buonoruueckoe okucieHue, WIH KIETOYHOE
JIbIXaHHE
Tema 1.16. Cojep:kaHue yueOHOro MaTepHaJa:
JKU3HEHHBIN KT Knerounsnii muki, ero mepuonasl M perymsuus. [lepuoabl uHTEpdaspl MX OCOOCHHOCTH. OK 02. OK 04
KieTkd. MuTos. Huddepennmanus KIETKH U apecT KJIETOYHOro Iukia. Jlemenue kietkn — Muto3. Ctaauu JIP 09’ JIP 18
Melios. MHTO3a U IpOUCXonsdiue npouecchl. Kapnoknnes n nuutokuHes. brosiornyeckoe 3HaueHue 2 P (A) 03 ’
MUTO3a. Meilo3 — penykuumoHHoe peneHue kieTku. Craaum meno3a. Melo3 — OCHOBa
IoJIOBOrO pasMHOXkeHus. [loBenenune xpomocom B Menose. Kpoccunrosep. buonornueckuii
cMBICT Meiio3a. D dexTsl Meiio3a. Melio3 B dKU3HEHHOM LIUKIIE OPraHU3MOB.
Tema 1.17. IIpakTuyeckoe 3ansiTue Ne 8:
CpaBHUTENIbHAS 3apucoBKa CTauil MUTO3a, X XapakTepuctuka. OnpeaeneHne 3Ha4eHus MUTO3a JUIsl KJIIETOK OK 02, OK 04,
XapaKTEePUCTUKA M MakKpOOpraHuU3MOB. 3apHCOBKa CTaJAWil Meio3a, HX XapaKTEepUCTHUKA. YMEHHUE 2 JIP 09, JIP 18
MHTO3a U MEN03a. CaMOCTOSTENILHO HAXOUTh OTIMYM MUTO3a OT Meio3a. [lonumars 3nauenue meiosa. Pabora MP 01, ITPy02
¢ MukpodoTorpadusimMu, cxemamu, TaOIUIIAMHU, PUCYHKAMH.
16/10/2
Pa3nea 2. Crpoenne u GyHKIIMM OPraHu3Ma 24/
Tema 2.1. Conep:xanue yueOHOro MarepuaJa:
Crpoenne OpnoksieTounsle opranu3Mel. KonoHnansHble OpraHu3Mbl. MHOTOKJIETOYHBIE OPraHU3MBI.
Opranusma. B3aumocBsi3p uyacTell MHOIOKJIETOUHOTO opraHusma. @DyHkuusg. OpraHbl U CHCTEMBI OK 02. OK 04
OpraHoB. AmnmapaTbl OpraHoB. l'omeocTa3 opraHusmMa M €ro MOJJAEpKaHHE B IPoLEcce 5 TP 04 J’IP (A) 0'2
KU3ZHENEATENIBHOCTH. DYHKIIMOHAIBHASI CHCTEMa OpraHoB. TkaHum pacreHuil. TkaHu ’
KUBOTHBIX U dYenoBeka. Opransl pacTeHuid. OpraHbsl U CHUCTEMBI OpPIaHOB >KMBOTHBIX M
YyelioBeKa. 3HAu€HUE OIOpbl, IBWKEHMS, INHUTAaHUS, MAbIXaHMS, TPAHCIOpPTa BEIIECTB,
BBI/IEJICHUS, 3aIUThI. 3HAUEHUE MPOSBICHUS Pa3JpaKUMOCTU U PETYJISALUU.
Tema 2.2. JlabopaTopHoe 3aHsiTue No3: OK 01, OK 02,
CrpoeHne KIeTok PaccmoTpers MHOrooOpa3ue KIETOK pPacTHTENbHOTO W >KMBOTHOTO OpraHu3moB. JlaTb 2 OK 04, JIP 18,
MHOT'OKJIETOYHOI'O CPABHUTEIBHYIO XaPAKTEPUCTUKY THUIIAM TKAHEH PAaCTEHUH U )KMBOTHBIX. MP 03, MP(A) 08,
OpraHmsma. ITPy01




Tema 2.3. @opmsi Cojep:kanue yueOHOro MaTepHaJa:
PasMHOXXCHUSA Bocnpoussenenue opranu3mMoB, €ro 3HaueHue. PasMHoxkeHue u ormnogorBoperue. Gopmel
OpraHu3MoOB. pa3MHOXXEHUs OpraHu3MoB. becrnonoe u nosoBoe pasMHO)keHUE. OIUIOJI0TBOPEHUE Y
LBETKOBBIX pPAaCTeHMH UM IIO3BOHOYHBIX JKMBOTHBIX. BHemHee U  BHYTpEHHeEe OK 02. JIP 18
orofoTBopeHue. becronoe pazmuoskenne. @opMel 6€CIOIOTO pa3MHOKEHUS KUBOTHBIX U MP 08, HPyOZ’
pacteHuid. BimsHHEe ycrmoBHMH BHEIIHEH Cpelbl Ha TIpolecc Oecosoro pa3MHOKCHHS. ’
3HayeHne KJIOHUPOBAHU IS YeJIoBeKa. BHibl 0€Cronoro pa3MHOKEHUs: IPOCTOE ACTICHHUE
HaJBOE, TOYKOBAHUE, PA3MHOKEHUE CIIOpaMH, BEreTaTUBHOE pa3MHOKEeHHeE, (hparMeHTanus,
kJIoHupoBaHue. [lonoBoe pa3mMHOXkeEHHE. XapaKTepUCTHKa IOJOBbIX KieToK. CTpoeHue
sifiexsieTok. CTpoeHue criepMaTo3ona. XpoMOCOMHbIE HAOOPHI MOJOBBIX KIIETOK.
Tema 2.4. IIpakTnyeckoe 3ansiTue Ne 9: OK 02. JIP 18
Bbecnonoe YMeThb BBIIENATh OCOOCHHOCTH M THUIIBI OECIIOIOr0 Pa3MHOKEHHS. YKa3aTh OTIUYHS MEKITY MP 09 1,\/[P (A) (’)3
Pa3sMHOXEHHUE dbopMamMu Oecroyioro pa3MHOXKEHHsI Yy MPOCTEHIINX >KUBOTHBIX M pacTeHui. OOBACHUTH H’P 02
HACJIEICTBEHHYIO OJHOPOIHOCTh MOTOMCTBA IPU OECIIONIOM Pa3MHOXKEHHH. Y
Tema 2.5. IIpakTuyeckoe 3ansaTue Ne 10:
CpaBHuTENBHAS YMeThb BBIIENATh OCOOCHHOCTH M THUITBI OECIIOIOr0 Pa3MHOKEHHUS. YKa3aTh OTIUYUS MEKITY OK 02. JIP 18
XapaKTepUCTUKA dbopmamMu Oecroioro pa3MHOXKEHHSI Y MPOCTEHIINX KUBOTHBIX U pacTeHud. OOBICHUTH MP 09 MP( A) 63
Oecrosoro u HACJIEICTBEHHYIO OJIHOPOJAHOCTh ITOTOMCTBA IIpU O€crnojioM pa3MHOXXKEHHU. Pa3Butue l'iP 00
[10JIOBOTO MOJIOBBIX KJIETOK Y PacTeHM U KUBOTHBIX. CpaBHHUTENbHAS XapaKTepPUCTHKa OECIOIoro u y
Pa3MHOKEHUS. MOJIOBOTO PA3MHOXKEHHUS, OIUIOAOTBOPEHUS Y UBETKOBBIX PACTEHUM M MO3BOHOYHBIX
YKUBOTHBIX, BHEIITHETO U BHYTPEHHETO OILI0IOTBOPEHUS, MOPOJ (COPTOB).
Tema 2.6. Cogaepsxanue yueOHOI0 MAaTepHaJia:
Onrorenes I'ametoreunes Y JKHUBOTHBIX. CnepMaToreHez U OOICHE3. CTpOGHI/Ie IMOJIOBBIX KIJIETOK.
JKUBOTHBIX U OmnnonorBopenue. MuHnuBuayansHOe pa3BuTHe opraHusma (oHTorenes). IlapreHorenes.
YEJIOBEKa. } OMOpuorene3 (Ha mpumepe JannerHuka). Craguu smOpuorene3a [locTamOpuoHambrHOE OK 02. JIP 09
OnToOrenes pacTeHui. pasBuTHe. CTazuu MOCTASMOPHOHAIBHOTO Pa3BUTHS y KMBOTHBIX W uesoBeka. [lepuossl JIP 18 'MP 01’
OHTOreHe3a d4esloBeKa. buosnormyeckoe crapeHune u cMepTb. ['eponTonorus. IlpuduHsl MP(’A) 02 ’
HapylIeHUW pa3BUTUA OpraHu3MoB. JKH3HEHHbBIE WLHUKIBl W YEpPEAOBAHUE MOKOJICHHI. TPy ( A)O3,
[TocnencTBusi BIMSIHUA QJIKOTOJSI, HUKOTMHA, HAPKOTHYECKHX BEIIECTB HA pa3BUTHE
3apoJiblilia YeloBeKa W IMOPUOHATBHOE pa3BUTHE KHUBOTHBIX. ['ameroduT u crmopodur.
PasmHoxeHue n pasButme Bomopocned. PazMHOXKEHHE W pa3sBUTHE CHOPOBBIX PACTEHUM.
Pa3zmHoOxeHue u pa3BuTue ceMeHHbIX pacteHuii. Poct. [leprobl oHTOreHe3a pacTeHu.
IIpomexxyToyHasi arrecTanus: 3k3amed (18)
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Tema 2.7.
OCHOBHBIE TTIOHATHUSA
TEHETUKMU.

Conep:kanue yuyeOHOro MaTepuaJa:

'eHeTMKa Kak Hayka O HACIEJICTBEHHOCTH M HM3MEHYMBOCTH OpraHu3MoB. OCHOBHBIC
FCHETUYCCKHE IIOHATUS W cuMBOJIBL. ['eH. ['eHorurn. ®dcHoTmmn. AJIeabHBIC TI'CHEL
AJlbTepHAaTUBHBIC TMpU3HAKU. JOMMHAHTHBIA W PEIECCUBHBIM Npu3HaKU. ['omMo3urora u
reTepO3UroTa. Uucrass  JIUHUA. ['ubpusl. OcCHOBHBIE METO/IBI FeHETUKU:
THOPUIOIOTHYECKUH, ITMTOJIOTHYECKHIE, MOJIEKYIISIPHO-TEHETHICCKHE.

OK 04, JIP 01,
JIP 04, JIP 18,
MP 01, MP(A) 02

Tema 2.8. IIpakTnueckoe 3ansaTue Ne 11. IIpogeccnoHaIbHO OPHEHTHPOBAHHOE CO/IePIKAHME: OK 04. JIP 01
CocraBnenue Bnaners TepMHHOHOFI/Ieﬁ TEMBI. YMETh COCTaBIATH U OOBACHATH T'€HETUYECKHUE 3allUCH. TP 0 4’ JIP 18’
FCHCAJIOrMICCKOTO YMeTh NIPUMEHSATh F€HEATTOTMYECKUIT METO/] Ha TTPAKTUKE. MP 01, MP( A) 02
JpeBa.
Tema 2.9. Conep:xanue yueOHOro MaTrepuasa:
3aKOHOMEPHOCTH 3akoHOMEpPHOCTH  OOpa3oBaHusi ramer. 3akoHsl [. Menaens: MouorubpumaHoe OK 04. JIP 01
HacCJICAOBAHHA. ckpemuBanue. [IpaBuno noMuHUpOBaHUs. 3aKOH €AMHOO0pa3Us MEPBOro MOKOJICHUS. 3aKOH TP O 4' JIP 18’
paciuerieHusl MpU3HaKkoB. LluTojormuyeckre OCHOBBI MOHOTMOPHUIHOIO CKPEIIMBAHMUSL. MP 01 MP( A) 02
['umoTte3a 4uCTOTHI rameT. AHamu3Mpyollee cKpenBaHue. JuruOpunHoe CKpeluBaHue. ’
3aKOH HE3aBHCHUMOIO HACIICZOBaHUS NpU3HAKOB. [lomurnOpmaHoe HacienoBaHHE WM €Tro
3aKOHOMEPHOCTHU
Tema 2.10. IIpakTnueckoe 3ansaTne Ne 12:

Pemenue 3amau.

Pemenue 3agau Ha OoIpeacCICHUC BEPOATHOCTH BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB
npu MOHO-, HOU-, HOJ'II/IFI/I6pI/IJIHOM U  AQHAIMBUPYIOOIEM CKpPCIIMBAaHWUH, COCTABJICHUC
TCHOTUIIMYCCKHUX CXEM CKPCHIMBAHUA

OK 01, JIP 18
MP 08, MP(A) 01

Tema 2.11. Conepkanue y4eOHOr0 MaTepHaJia:
Bszaumoneiicteue l'enoTun kak mnenoctHas cucrteMa. MHOXKECTBEHHOE JeiicTBUE TeHOB. Ilieiorponus. OK 04. JIP 18
reHoB. ClenyIeHHoe MHoOxecTBEHHbIN auenu3M. B3auMmopeiicTBue amienbHbIX TeHOB. KogomuHupoBaHHE. JIP(A) 0'3 HPy(;l
HacJIeI0BaHUE B3aumopeiictBue HeauenpHbIX TeHOB. KommiemeHnTapHocTh. Omnwucrtas. llomumepus. HP};OZ ’
MIPHU3HAKOB. 3akonbl T. Moprana. CuemieHHOe HacleJOoBaHUE T€HOB, HapYUIEHUE CIETUICHHUS.

XpOMOCOMHas TEOpUsl HACJIEICTBEHHOCTH. ['€HeTH4ecKoe KapTUpPOBAaHUE XPOMOCOM.

Hcnonp30BaHne KpOCCUHIOBEPA ISl COCTABICHUS T€HETUUYECKUX KapT XPOMOCOM.
Tema 2.12. IIpakTuyeckoe 3ansaTue Ne 13. IIpoeccnoHaIbHO OPHEHTUPOBAHHOE COAEP/KAHME! OK 01, JIP 18

Pemenue 3amau

Pemienue 3ama4d Ha OMpeaACICHUC BCPOATHOCTH BO3ZHUKHOBCHUS HACICACTBCHHLIX ITPHU3HAKOB
IIpH COCTINICHHOM HaCJICJOBaHWH, COCTABJICHUEC I'CHOTHITNYCCKUX CXEM CKPCUIMBAHUSI.

MP 09, MP(A) 01
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Tema 2.13.
I'enetuka nosma.

I'eneTuka uenoBexa.

Conep:xanue yueOHoro marepuasa. [IpogeccuonajbHO OpeHTHPOBAHHOE
coJiep:KaHue:

AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIi U rereporaMeTHbli noil. ['enernueckas
CTPYKTypa TOJIOBBIX XpomocoMm Ormpenenenue mnoJjia. Tumbl  ONpeAereHus MoJia.
HacnenoBanue, cuemieHHoe ¢ NOJIOM. XPOMOCOMHBIM MEXAHW3M ONPEACICHUS I10Ja.
Kapuotun uyenoBeka. MeTonbl H3y4eHUSI TEHETHUKM 4YEJIOBEKAa: T'E€HEATOIMYECKHM,
OJIM3HELIOBBIM, I[UTOTEHETUYCCKHUH, OWOXUMUYECKUH, MOMYISIUOHHO-CTATHCTUYECKUH.
HacnenctBennbie 3a0oneBaHus 4eaoBeKa. [ €HHbIE W XPOMOCOMHBIE OOJIE3HH YeJIOBEKa.
Bonesnu ¢ HacieCTBEHHON MPepacnoioKeHHOCTbIO. 3HAYCHUE MEIUIIMHCKON FeHETUKH B
MIPEIOTBPALICHUH U JICYCHUY TeHETUYECKHIX 3a00JIEBAaHUH YEIIOBEKA.

OK 04, JIP 01,
JIP 05, JIP 18,
JIP(A) 03
[1Py01, ITPy02

Tema 2.14.
Pemenue 3agay.

IIpakTnueckoe 3ansaTne Ne 14:

Pemenne 3amau  Ha ompenelieHHMEe BEpOSTHOCTH BO3HMKHOBEHHsI HACIEICTBEHHbIX
MIPU3HAKOB, HMCIIOJIB3YSl METOJbl T€HETUKH YEJIOBEKA, COCTABJICHUE T'€HOTHUITUYECKUX CXEM
ckpeuBanus. [IpencraBieHue yCTHBIX COOOIIEHUH € Mpe3eHTalueil O HaclIeICTBEHHBIX
3a00JICBAaHUSAX YEIOBEKA.

OK 01, JIP 18
MP 09, MP(A) 01

Tewma 2.15.
3aKOHOMEPHOCTH
U3MEHYHBOCTH.

Coaepixanue y4yeOHOIro MaTepuaJa:

B3aumopneiictBue reHotuna u cpensl npu (opmupoBaHuu (eHotuna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHBIE NPU3HAKU. Buabpl HM3MEHUYHMBOCTH:
HACJIEICTBEHHAas! U HEHAcJeACTBEHHAs. 3aKOH IOMOJIOTMYECKHX PSAIOB B HACIEACTBEHHOMN
n3menunBocty (H.M. BaBmioB). Monudukanuonsas, win GpeHoTunu4eckas N3MEHYUBOCTb.
Pons cpeapt B MomudukanmoHHOW W3MEHUMBOCTH. Hopma peaknum mpU3HAKa.
BapuanmoHHblif psag W BapuanMoHHas KpuBas. XapakTepUCTHKa MOAM(DUKALMOHHOM
n3MeHuuBoCcTH. HacnencTBeHHas U3MEHUMBOCTh: KOMOMHATHBHAS W MyTallMOHHas. Bumabl
MyTalui, uX npuduHbl. [lociencTeus BIMSAHUSA MyTareHOB HAa OpraHu3M. Mepsl 3alUThI
OKpY’KaroIllel cpefibl OT 3arpsi3HEHUs MyTareHaMHu. Mepbl npo(UIakTUKKA HacleACTBEHHbIX
3a0oseBaHUi YyenoBeKka. | eHoTunMyeckast U3MEHYMBOCTh — MyTallUOHHAs U KOMOMHATUBHAs.
MexaHu3M BO3HHUKHOBEHHS pa3IMYHBIX KOMOMHAIUMII TE€HOB M MX pOJb B CO3JIaHUU
TEeHOTUIIMYECKOT0 pa3HooOpa3usi ocoOeil B mpenenax Buga. MyTanuu, IpUYHUHBI
BO3HUKHOBEHHUS, KiacCU(UKAIMs, CTENEHb YaCTOThl BO3HMKHOBEHMs. BiusHue BHelIHen
Cpelbl ¥ IIPOU3BOACTBEHHBIX YCIOBUN HA YaCTOTY MYyTallUi Y YEJIOBEKa.

OK 04, JIP 01,
JIP 18. JIP(A) 03
[1Py01, TTPy02

Tema 2.16.
Pemenue 3amau.

IIpakTuyeckoe 3ansaTue Ne 15:
Pemrenue 3ana4d Ha onpeneneHue TUIIa MyTalluy IIPY [epeade HacJIeICTBEHHBIX IPU3HAKOB,
COCTABJICHHE T'€HOTUITMYECKNX CXEM CKPEIIUBAHUS.

OK 01, JIP 18
MP 09, MP(A) 01

Tema 2.17.
Buaer myranuid.

JlabGoparopuas padora Ne 4.IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPKAHME!
BrisiBeHre HCTOUHMKOB MYTAareHOB B OKpY»Karomled cpee (KOCBEHHO), U3BMEHYHBOCTU Y
0co0€el OHOT'0 BHIA.

OK 01, JIP 18,
MP 08
MP(A) 01
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Tema 2.18.

Conep:kanue y4eOHOT0 MaTepuaJia:

OK 07, JIP 01,

Cenexkuus Cenexkuusi, ee 3amaun. Bxinan H.M. BaBunoBa B pa3BUTHE CENEKIMU. YUYEHHUE O LIEHTpax JIP 05. JIP 18
OpraHu3MoB. MHOT000pa3us U MPOUCXOXKICHHS KYJIbTYPHBIX PACTCHHNA. 3aKOH TOMOJIOTHUECKUX PSAJOB B 2 MP OI’HP 01

HACJIEICTBEHHOW H3MeH4YMBOCTH. ['erepo3uc u ero mnpuuuHbl. VcKyccTBeHHBIH 0TOOP: b

MacCCOBBIN U MHIWBHIyaIbHBIA. JTalbl KOMOUHAIIMOHHOM cenekiuu. CopT, Mopoja, MTaMm
Pasznea 3. Teopusi 3BoJIIOUN 12/6/2

0/2/0

Tewma 3.1. Coaep:xaHue y4eOHOro MaTepuasa:
BosuukHoBeHue u ['umoTe3bl U TeopuU BO3HUKHOBEHMS KM3HM Ha 3emiie: KpeallnOHH3M, CaMOIPOU3BOJIILHOE OK 04. JIP 01. JIP
pa3BUTHE KU3HU HA (coHTaHHOE) 3apOXKIEHUE, CTAllMOHAPHOE COCTOSHHE, MaHcrepmus, Ouomo’3. Hauamo 05’ 1P 18,
3emue Ucropus opranuyeckoil sBomtonuu. I[losiBleHne mepBBIX KIETOK. OBOJIONUS MeTabonu3ma. 2 MP 0’8 TTPy01
HBOJIFOLIMOHHOTO DBOJIIOLHS TIEPBBIX KJIETOK. [IpokaproTsl u a3ykapuoThl. [IpoucxoxkaeHne MHOTOKJIETOYHBIX ’
YUCHHUS. OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX LAPCTB AYKapuoT. OCHOBHBIE YEPTHl SBOJIOIHH

pPaCTUTEIBLHOTO MUDA.
Tema 3.2. IIpakTuyeckoe 3ansaTue Ne 16: OK 02. JIP 10
I'UnoTe3sbl ¥ TEOPUH [IpeacraBienne yCTHOTO COOOIIEHHS W JICHTHI BPEMEHHM II0 OCHOBHBIM 3TallaMm 2 P 18 J,IP (A) 0’3
BO3HUKHOBEHUS BO3HUKHOBEHUS U Pa3BUTHs >KUBOTHOTO U PACTHUTENBHOTO MHpPA, MOATOTOBIEHHBIX IO MP 0 4,HPy( A) 03
KU3HU Ha 3emie. MEePEYHIO0 UCTOYHUKOB, PEKOMEH/I0BAHHBIX MTPETIO/IaBaATEIIEM. ’
Tema 3.3. Conep:xanue yueOHOro Matepuasa:
JlokazarenbcTBa JlokazaTtenbCcTBa  SBOJIONMM  KMBOM  MPUPOJABI. bHOTreHeTHueckuil 3akoH. 3aKoH OK 02, JIP 18,
9BOJIIOLIMH KUBOU 3apOJIBIIIEBOTO cX0J/cTBA. Pa3BuTHEe SBOMIONMOHHBIX uaei. 3HaueHue pabor K. Jlunues, 2 JIP(A) 03, MP 04
MPUPOBI. yuenus: JK.b. Jlamapka, spomtonrionHoi teopuu Y. Jlapeura. OcHOBHBIE apoMop(do3bl B

HBOJIIOIIMH PACTEHUMN U JKUBOTHBIX.
Tewma 3.4. IMpakTuyeckoe 3ansiTue Ne 17.1IpodgeccnoHa/IbHO OPHEHTHPOBAHHOE COACPKAHME:
JlokasatenbcTBa 3akoH 3apojpleBoro cxoacrBa. OcHOBHblE apomMop¢03bl B 3BOJIIOLMHM pPAacTEHUN U 5 OK 02, JIP 18,
3BOJ'IIOHI/II/I)KI/IBOI71 KUBOTHBIX. HP(A) 03, MP 04
MIPUPOJIBIL.
Tema 3.5. Conep:xanue yue0OHOro Mmarepuasa:
CoBpeMeHHOE O6pa3oBanne HOBBIX BUIO0B. CrocoObl BumooOpazoBanus. CoxpaHeHHE MHOT000pa3us OK 04, JIP 01, JIP
NPEJICTABIICHUE O BUJIOB KaKk OCHOBA YCTOMYMBOCTH Ouoc(hepsl. CHHTETHYECKAas TEOPHs SBOJIOLHH. 5 05, JIP 18, MP 08,

BUI000pa30BaHUH.

[Monynsammst - s7aeMeHTapHas €IWHHUIIA DBOJIONHMH. DJEeMEHTapHbIe (PAKTOPBI BOJIOIHH.
UccnepoBanuss C.C. UYerBepukoBa. 3aKOHOMEPHOCTHM HAcCJE€IOBaHUS MPU3HAKOB B
NOMYJSIMSIX pa3Horo tuma. 3akoH Xapau - BaiinOepra. Pesynbrarsl 3BOJIOLHU.

TIPy01
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MukposBontonua. MaxkposBomtonusi. PopMbl 3BONIOUUU (IUBEPreHIUsl, KOHBEPTEHIINS,
napawienusm). Ilyru u nanpaBiaenus sBomooruu (A.H. Cesepuos, U.U. [lImansraysen).
[TpuauHBI OMOIOTUYECKOTO MPOorpecca U OMOIOTHYECKOTo perpecca.

Tewma 3.6. JlaGoparopnas padora Ne 5:
CpaBHuTENBHAS Habmonenue u onucanue ocobeil Buaa mo Mmopdonornueckomy Kpurepuo. CpaBHUTEIbHAS OK 02. OK 07
XapaKTepUCTHKA XapaKTePUCTHKA PA3HBIX BHJIOB OJHOTO POja MO MOP(OIOTHIECKOMY KPUTEPHIO, CIIOCOO0B P 10’ P 18.
pasHbBIX BUJIOB BHJI000pa30BaHUsL. JIP(A) 0'3 MP 6 4
OJIHOTO POJA TI0 TTPy( A) 03 ’
Mopdoornaeckomy
KPUTEPHIO.
Tewma 3.7. Cojep:kanue yueOHOro MaTepuaa: OK 02, OK 07,
EcrecTBennbli ®DopMBI €CTECTBEHHOT'0 0TOOpa. B3anMOCBs3b NBIKYIIIMX CHUJT YBOJIIOIUH. JIP 10, JIP 18,
ot0op. IIPy01
Tema 3.8. IIpakTnueckoe 3ansaTne Ne 18:

. OK 02, OK 07,
CpaBHHUTEIIbHAS JlaTh CpaBHUTEIBHYIO XapaKTEPUCTHKY €CTECTBEHHOI'O M HMCKYCCTBEHHOTO OTOOpa, HaWTH TP 10. JIP 18
XapaKTepUCTHKA YepTHI CXOJICTBA U PA3NIUUMs, BBISICHUTD POJIb €CTECTBEHHOTO M HCKYCCTBEHHOTO OTOODA. P (A) 03 ’
€CTECTBCHHOTO U MP 04, TIPy(A) 03
HCKYCCTBEHHOT'O
orbopa.
Tewma 3.9. Copnepsxanue y4eOHOT0 MaTepuaa:
[Ipucnioco6nsteMocTs | Cpenpl  ku3HU.  [IpUCIOCOONIEHHOCTh OPraHM3MOB K  YCIOBHSAM  CYIECTBOBAHUS. OK 02, JIP 10,

OpPTraHHU3MOB K cpejie
oOUTaHUs.

dopMHUpoOBaHUE TPUCIIOCOONEHHOCTH K cpefae oOuTaHusi. OTHOCHUTENBHBIN XapakTep
npucnoco0iaeHHoct.  Ilpucmocobiienne  —  pe3yabTaT  €CTECTBEHHOro  OTOOpa.
BosHukHOBEeHHE afanTanuii U MX OTHOCUTENBHBIN XapakTep. B3anMompucrnocoO0iIeHHOCTh
BHJIOB KaK pe3yJIbTaT JEHCTBUS €CTECTBEHHOTO 0TOOpA.

JIP 18, JIP(A) 03,
MP 04, TIPy(A) 03

Tewma 3.10.
IIpoBenenue
CpaBHEHHUS
MIPUCTIOCOOICHUS
OpraHUu3MOB K
Pa3HBIM Cpeiam
oOuTaHusl.

IIpakTnueckoe 3ansaTue Ne 19:

BeisiBienne apomop¢o30B, uanoaganTanuii, NpuUcHocoOJIeHHH K cpeae OOuTaHMA Yy
opranu3moB. HaGmionenue u onucanue ocobeil BuAa 1no Mop(hoJoruueckoMy KpUTEpHIO.
[Ipucnocobnenne OpraHu3MOB K pa3HbIM cpefaM oOuTaHUs (BOJHOM, HA3eMHO —
BO3YLITHOM, TOUYBEHHOI).

OK 02, JIP 10,
JIP 18, JIP(A) 03,
MP 04, TIPy(A) 03
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Tema 3.11.

Conep:kanue yuyeOHOro MaTepuaJa:

[Ipoucxoxnenue AHTpOIIOJIOTHS — HayKa O 4YeJOBeKe. [ MIoTe3bl NPOUCXOXKICHHS YEJIOBEKa. JTarbl

9CJIOBCKA — 3BONIOLMU YenoBeka. [Ipoucxoxknenue yenoBeueckux pac. CHCTEeMaTHUECKOE IMOJI0KEHUE

AHTPOIIOTCHES. yesnoBeka. CXOJCTBO 4YeNOBEKAa C KUBOTHBIMU. OTIMYMs 4YelIOBEKa OT JKMBOTHBIX.
[IpsiMoX0Ka€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHE TOJOBHOTO MO3ra u OK 04, JIP 01,
BTOPOU CUTHAIBHOU CUCTeMBbI. COOTHOIICHHE OMOJOTUYECKHX M COIMAIBHBIX (DaKTOPOB B JIP 05, JIP 18,
anTponioreHe3e. OCHOBHBIE CTaguM aHTpoOINOreHes3a. /[pMONUTEKHM — NpeAKU 4YeJoBeKa M 2 JIP(A) 03, MP 04,
YeJII0BEKOOOpa3HbIX 00€3bsH. [IpoToaHTpOIN — NPEANIeCTBEHHUK YejoBeKa. ApXaHTpom — ITPy(A) 03
npeBHenmuy denosek. llameoanTtpon — npeBHmi 4YenoBek. HeoanTponm — uyenosek
COBPEMEHHOI'0 THUIA. DBOJIIOIUS COBPEMEHHOT0 yenoBeka. Yenoeueckue pacbl. OCHOBHBIE
OoJbIIME pachl: €BPOMEOUAHAS (E€Bpa3HiicKas), HErpO-aBCTPAIOUAHAS (IKBATOpPHAIIbHAS),
MOHTOJIOUIHAS (a3UaTCKO-aMEepPUKaHCKasA). Bpems 1 MeCTO BO3HMKHOBEHUS UEIOBEUYECKUX
pac. EqMHCTBO 4yenoBedecKux pac.

Tema 3.12. IIpakTuyeckoe 3ansaTue Ne 20: OK 04. TIP 01

AHTpOIIOTeHE3. Bpewms u nyTtu paccenenust yeiaoBeka 1o rianere. Ilprucnoco6ieHHOCTh YenoBeKa K pa3HbIM P 0 5’ P 18’
yCcIoBUSIM cpenpl. BrnusHue reorpaduueckoil cpensl Ha Mopdonorui U (HU3HOIOTHIO 2 JIP(A) 05 MP 0’9
YeoBeKa. 3amuTa JICHT BPEMEHH M MEHTAJIBHBIX KapT B (popMare yCTHOTO COOOIICHHS, TTPy( A) 03 ’
MIOATOTOBJIEHHBIX MO MEPEYHI0 UCTOYHUKOB, PEKOMEHJOBAHHBIX IPENOIABATEIIEM.

Pa3nea 4. dxosorus ](')%%4

Tema 4.1. Coaep:xanue yueOHOro MmaTepuaJa:

DKOJIOrH4ecKue DKoJorus Kak HayKa. DKoJIoThYeckue (pakTopel, 00IIMe 3aKOHOMEPHOCTH MUX BIIMSHUS HA OK 04, OK 07, JIP

(bakTOpHI U CpeIbl OpraHu3Mbl. 3aKOH ONITUMYMa. 3aKOH MUHUMYMa. buonornueckue putmbl. DoTonepuoausm. 01

JKU3HH. Cpensr obuTanus OpPraHu3MOB: BOJHA, Ha3€MHO-BO3/yIIIHAs, IMOYBCHHAS, 2 JIP 10, JIP 18,
BHyTpHOpraHu3MeHHas. PU3NKO- XUMHYECKHE OCOOEHHOCTH cpesl OOMTaHHS OPraHU3MOB. ITPy02

[TpucniocoOneHnss OpraHM3MOB K KH3HH B pasHBIX cpenax. [IoHATHE 3KOJOTHYECKOTO
¢akropa. Knaccugukaius 3ko10ruyeckux GpakTopos.
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Tema 4.2.

Conep:kanue yuyeOHOro MaTepuaJa:

[Honynauus, [Tonsatus "6moreoneno3" u '"skocucrema". BumoBas W TIpoOCTpaHCTBEHHAs CTPYKTypa

cooOmiecTna, sKocucTeMbl. KOMIOHEHThI 3KOCHCTEMBbl. JKOJOTUYECKas XapaKTepUCTUKa BUIAa U

9KOCHUCTEMBI MOMYJISIUK. DKOJIOTUYecKass HHIA BUAA. DKOJOTHYECKHE XapaKTEPUCTUKHU MOMYISLIUN OK 04. OK 07
Camoperynsiius B d3KocucTeMe. Y CTOMYMBOCTh M AMHAMUKA 3KocucteM. Ctaauu pa3BUTHS P 01’ P 1 0’
skocucteMbl. Cykueccus. I[lumeBsie cBsa3u B sxkocucreme. IlumeBas nens. lumesas cerb. P 18’ HPyOZ’
[Mponyuentsl. Koncymentsl. Pemynentsl. IlacTOuiHbie W JETPUTHBIC MHINEBHIC IICTIH. ’
Tpoduaeckue ypoBuu. Tunsl nuieBpIx menei. [IpaBuiia sKoI0rnuecKon MupamMuIbl.
OcobenHoctu pacrpeneneHuss Owomacchl Ha 3emie. buonormdeckuii - KpyroBoporT.
KpyroBopor BemecTs M MOTOK 3HEPruud B 3KOcHCTeMe. buoreHHas murpanus aTOMOB.
Tpoduueckue ypoBHH.

Tema 4.3. JlabGoparopHnasi padora Ne 6:

[TuiieBbie CBSI3U B CocraBneHrue cxeM IMEepeHOoca BEIIECTB M HHEPrUM B SKOCHUCTEMax (MHUIIEBBIX IeNed u OK 04, OK 07,

IKOCHCTEME. cereii). HaGmroienue v BBISIBJICHHE MPUCIIOCOOIEHUN Y OPraHU3MOB K BIUSHUIO PA3IAYHBIX JIP 01, JIP 10, JIP
HKOJIOTHYECKUX (DaKTOpOB, aOMOTHUYECKMX M OMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM (Ha 18, ITPy02
OTJICNBbHBIX NIPUMEPAX ), AaHTPONOTECHHBIX U3MEHEHHH B SKOCUCTEMAaX CBOEH MECTHOCTH.

Tema 4.4. Conep:xanue yueOHOro MaTepuasa:

Buocdepa - buocdepa, monstue, crpykrypa, pynkuuu. Yuenune B. M. Bepuaackoro o 6uocdepe. Mecto OK 04. OK 07

riobdanpHas U poisb yenoBeka B 6uocdepe. [lonarue o Hoochepe. DBomroiust 6uochepsl. MexBUI0BBIE P 01’ TP 1 0,

IKOJIOTUYECKAast B3aMMOOTHOIIIEHUS B YKOCHCTEMaXxX: KOHKYPEHIMS, CUMOMO03, XUITHUYECTBO, Mapa3UTU3M. P 1 8’ TP 02’

cucTema. buoneno3sl m ux cBoiictBa. OCHOBHBIE 3KOJOTMYECKHE XAPaKTEPUCTUKHU MOMYJIALMH. Y
Juuamuka nomnyssiiiuu. CaMOperysisiius B 9KOCUCTEME.

Tema 4.5. IIpakTuyeckoe 3anaTue Ne 21: OK 04. OK 07

Pemienue 3amau. Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a3Jad Ha ONpEJeIeHUuEe IUIOAIN P 01' P 1 0’
HaCaXJICHUM JUIsl CHUKEHUSI KOHIICHTPAIIUU YTJIEKUCIIOTOo ra3a B aTMoc(epe CBOEro peruoHa P 18’, HPyOZ,

IPOKHBAHUS.

Tema 4.6.
Bnusiaue
AHTPOITOTEHHBIX
¢bakTopoB Ha

ouocdepy.

Coaeprxanue yyeOHOro MmarepuaJa:

I'moGanbHble aHTpOINOreHHbIEe W3MeHeHHsI B 6uocdepe. IIpobrema ycToiiunBoro pa3BuTHA
ouocoepsl. IlocnencTBust nesTENbHOCTH 4YelIOBEKa B OKpykawoled cpene. BoszgeiicTBue
MIPOM3BO/ICTBEHHOMH /I€ATEILHOCTH B 001acTH cBOeH OyayIiei mpodeccun Ha OKpYKaroIlyro
cpeny. AHTponoreHHoe Bo3JeHcTBUE Ha Ouocdepy. MexnyHapoaHbIE M HallMOHAJIbHBIE
IIPOrpaMMBbl  O370POBJIEHUsI TNpUPOAHON cpeabl. [loaBeneHne WTOrOB MO U3YUYEHUIO
muctumiuHel. [lonroroBka oOywaromuxcst K SK3aMeHy MO0 AUCHMIUIUHE (00cykaeHue
BONPOCOB OMJIETOB, PEIICHHE T€HETHUECKUX 3aJ1ay).

OK 04, OK 07, JIP
01, JIP 09, JIP 18,
JIP(A) 03, TIPy01




Tema 4.7. Conep:kanue yuyeOHOro MaTepuaJa:
BnusiHue conumanbHO- | 310poBbe U €ro cocTapisitoniue. MakTopbl, MOTOKUTEILHO U OTPULIATENILHO BIIUSAIONINE HA
IKOJIOTHYECKUX OpraHm3M 4elloBeKa. BpenaHble NpuBBIUKH: TochencTBus W mnpodunaktuka. [Ipobrema
(hakTOpOB Ha TEXHOTCHHBIX BO3JICUCTBUI Ha 370pOBbE YEJIOBEKa (DJIEKTPOMArHUTHBIC TOJISA, OBITOBAs OK 04, OK 07, JIP
3I0pOBbE YEJIOBEKA. XUMUS, HW30BITOYHBIC IIYMBI, paAWanus H T.M.). AJanTamnusi OpraHu3Ma 4YelOBeKa K 5 09, JIP 10, JIP 18,

(hakTOpaM OKPY’KAIOIIECH cpeibl. 3allMTHBIC MEXaHW3Mbl OpPraHU3Ma YejIoBeKa. 3I0pOBbE U JIP(A) 03, ITPyO1

paborocrnoco0HOCTh. [IpuHIUIBEI (HOpMHUPOBAHHS 3I0POBbECOCPETAIOIIETO TOBEICHUS.

Oduzuyeckass AaKTUBHOCTh U 370poBbe. ['pymnmbl 310poBbi. OCHOBBI  3aKajJMBaHUS.

buoxumuueckre acmeKThl parMoHanbHOro nuTanus. [IpaBuia 6€30MacHOTO MCIIOTH30BAHMS

OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB.
Tema 4.8. IIpakTHyeckoe 3anaTHE Ne 22:
[TpuHUIIBL OrnpezenieHne CyTOUYHOTO pallioHa MUTAHUS gf g‘;’(gg ?I7P’ JI%)
(popMupOBaHUS Cozmanue WHIMBUAYAIBHOW MaMATKH [0 OpraHU3allid palOHaIbHONW (U3NYECKOM 2 HP, 18 JII; (A)0 3’
3I0poBbecOeperarnl | AaKTUBHOCTH ﬁPyOl ’
€ro MoBeCHUS.
Tema 4.9. JlaGoparopnas padora Ne7: OK 01, OK 04,
Biusaue W3ydyeHnne MexaHHW3MOB aJanTalldd OpraHM3Ma YeJIOBeKa K HHU3KUM M BBICOKHM OK 07, JIP 01,
aA0HMOTHUYECKUX TeMmreparypaM M OOBSICHEHHE MOJYYCHHBIX pE3yJbTaTOB W (POPMYIMPOBAHUE BHIBOJIOB 2 JIP 09, JIP 10
(akTopoB Ha (MMCbMEHHO) C UCIOJIb30BAaHUEM HAYYHBIX IMOHSATHI, TEOPU U 3aKOHOB JIP 18, JIP(A) 03,
YEJIOBEKa. I1Py01

IMpome:kyTouHasi arTecTamusi: dk3amen (12)
BCEI'O: 114 (50/40/12/6/4/2)
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O TIPEJIMETA

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY od0ecneyeHnIo
HpI/I H3Yy4YCHUU JUCHUITITMHBI B (bopMaTe HCTIOCPCACTBCHHOI'O BSaHMO,HeﬁCTBHH C
MpernoaaBaTeisiMy, yueOHas JUCIUIUTMHA peann3yeTcs B yaeOHoM kabuHeTe Nel1205 «I'eHeTukn denoBeka
C OCHOBaMu MG,Z[HHHHCKOfl T€HETUKN.

[Tepeuenb 0OCHOBHOTO 000PYIOBaHMS, y4eOHO-HATIISAHBIX TTOCOOUIA.

— pa60qee MECTO IIPEIoaaBaTECIIA;

— I[OCaAO0YHBbIC MECTA 11O KOJINYCCTBY 06y11a10m1/1xc;1;

— JOCKa KjIaCCHasd,

— creH nHGOPMAIMOHHBIH;

— y4eOHO-HarJIAJHbIE TTOCOOHS.
TexHuueckue cpeacrea Oﬁy‘leHI/Iﬂ:

— HNCPCOHAIBHBIC KOMIIBOTCPHI IJIA CTYACHTOB,

— KOMIIBIOTCpHAsA TEXHHKA C JIMOCH3MOHHBIM IIPOrpaMMHBIM o0ecIleYeEHHEM M BO3MOKHOCTBIO
IIOAKIIFOYCHUSA K I/IH(1)OpMaIII/IOHHO-TGHCKOMMYHHKaHHOHHOﬁ CeTn ((I/IHTepHeT»;

— MYHLTHMeﬂHﬁHaH YCTaHOBKA UJIX HHOC O60pyI[OBaHI/Ie AyAnOBU3YyaJIN3alluu,

— MamuHbI opUCHBIE U 000PYIOBaHHUE.
IlepedyeHb JMIEH3MOHHOTO M CBOOOIHO PACTIPOCTPAHAEMOI0 IPOrPAMMHOI0 00eceYeHus :

— mpasa Ha nporpammsl s DBM Win SL 8 Russian OLP NL AcademicEdition Legalization Get
Genuine;

— mpaBa Ha mnporpammbl miusi OBM  Windows Professional 8 Russian Upgrade OLP NL
AcademicEdition;

— HEUCKJIIOYHUTENIbHBIC (TI0JIb30BATENIbCKUE) JIMIICH3MOHHBIE TpaBa Ha MPOrpPaMMHOE 00ECTeUeHHE
Dr. WebDesktopSecuritySuite AHTHBUDYC;

— HCEUCKIOYUTCIIbHBIC (HOJ’ILSOB&TGJ’IBCKI/IG) JIMOCH3WOHHBIC IIpaBa Ha IIPOIpaMMHOC oOecrieuenne
Dr. WebServerSecuritySuite AHTUBUPYC;

— JIMOCH3UA Ha IIPpaBO HCIIOJIbB30BAHUA Y4eOHOro KOMILJIEKTa IporpaMmMHOI o oOecrieueHus
KOMIIAC-3D, nns npenonasarens. [I[poekTupoBanne 1 KOHCTpYUPOBAHHUE B MAIIMHOCTPOEHUH;

— HeuckimounTeNbHbIe TpaBa KasperskySecurity st OuzHeca - Ctangaptabeiii Russian;

— mpaBa”anporpammbeisiOBM - Windows  Professional 7 Russian  Upgrade OLP NL
AcademicEdition;

— mnpaBananporpamMmeiisiOBM - Windows  Professional 8 Russian  Upgrade OLP NL
AcademicEdition;

— mpaananporpammbisiOBM Windows Starter 7 Russian OLP NL AcademicEdition Legalization
Get Genuine;

— mnpaananporpammeiiisiOBM Microsoft Office Professional Plus 2007 Russian Academic OPEN
No Level;

— mnpaananporpammeiisiOBM Microsoft Office Professional Plus 2010 Russian Academic OPEN
1 License No Level;

— mnpasananporpammbeisidBM Office Standart 2010 Russian OLP NL AcademicEdition;

— mpaBaHanporpammbsiOBM Microsoft Win Starter 7 Russian Academic OPEN 1 License No
Level Legalization Get Genuine;

— mpaBa”anporpammbeidOBM  Microsoft Windows Professional 7 Russian Upgrade Academic
OPEN 1 License No Level;

— mpaananporpammbLiOBM Windows Professional 8.1 Russian Upgrade OLP NL;

— MozillaFirefox;

- 7-zZip;

— mnoptat MOODLE (do.samgups.ru, mindload.ru);

— Nvda;
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— WinDjView;

- GIMP;

— K-Lite Codec Pack Full;
— Redmine.

HaumeHoBaHue crenuanbHOrO TOMEIICHUS: T[OMEIICHUe [UIsi CaMOCTOSITEIbHOM paboThl,
YUTANBHBIA 3a)1. OCHAIIEHHOCTh: padoyee MECTO, KOMIBIOTEP ¢ MH(OPMAIMOHHO-KOMMYHUKAITHOHHOM
cetbio "MuTepuer”" u OUOC.

IIpu n3yvyeHuu JTUCHUIIMHBI B (popMaTe 3JIEKTPOHHOT0 00y4eHus ¢ ucnojn3dopanuem 10T

Heorpannuennas BO3MOXHOCTh goctyna odyuaromerocss k DMOC u3 m000il TOUYKH, B KOTOPOM
uMeercss J0CTyln K HH(OpPMAIMOHHO-TEIEKOMMYHHKAIMOHHON cetn "MHTepHer" (mamee - ceTh
"UntepHer"), Kak Ha TEPPUTOPUM OpraHU3alMH, TaKk ©W BHe ee. Jloctym Kk cucremam
BuzicokoH(pepenicss3un DMOC (MoOuIpHas U JEKCTOHASL BEPCUN).

3.2. UudopmanmonHoe odecrevyeHue peaju3anuu MporpaMmmbl
3.2.1. OcHOBHBbIE NIeYaTHbIE U3TAHUA:

1. CuBornazos B.M. O6mas 6uonorus: yueonuk s 10—11 k. .: JIpoda,2016. — 384 c.

3.2.2. OcHOBHbBIE 3JICKTPOHHbIE U3IAHUSA:

2. Jleonosa, I'. T'. buonorus / I'. T'. JleonoBa. — 2-e¢ usn., crep. — Cankr-IlerepOypr : Jlanb,
2023. — 172 c. — ISBN 978-5-507-45744-1. — Texkct : 31eKTpoHHBIN // JIaHb : 3JIEKTPOHHO-
oubnmnoreunas cucrema. — URL: https://e.lanbook.com/book/282434

3. DnektpoHHass wHpopMannoHHas oOpasoBarenbHas cpena OpUIIC. - Pexum poctyna:

http://mindload.ru/

4. Dnextponnbiit karanorlPRbooks DbC- Pexum mocrymna: https://www.iprbookshop.ru/.

5. Onekrponnsiii kataior (OBC) «Jlauby - Pesxum nocryma: http://e.Lanbook.com.

6. DnexkTpoHHbIi KaTanor bykpy: - Pexxum pocryma: https://book.ru.

7. O6mras 6uonorus pehttp://learnbiology.narod.ru.

8. I'azera «buonorus» http://bio.1september.ru.

3.2.3. JlonoJIHUTEIbHbIE HCTOYHHKH:

9. Aradonosa, . b. buonorus. 10 kiacc: ba3oBelii ¥ yrinyOnéHHbIH ypoBHHU : yueOHuK / U. B.
Aradonosa, B. 1. CuBornazoB. — 4-e usn., crep. — Mocksa : [IpocBemienue, 2022. — 256 ¢. — ISBN
978-5-09-087930-9. — TexcT : anektpoHHbIi // Jlanb : snekTpoHHO-OnOMMoTeynas cucrema. — URL:
https://e.lanbook.com/book/335096.

10. Mycradun, A. I'., buomorus : yue6nux / A. I'. Mycradun, B. b. 3axapoB. — Mocksa :
KnoPyc, 2024. — 423 c. — ISBN 978-5-406-12000-2. — URL.: https://book.ru/book/950239.

3.3.11pu u3yyeHuu JUCHUNIMHBI B (popMaTe 3JIEeKTPOHHOT0 00yueHus ¢ ucnojn3osanuem 10T

3.3.1. HeorpanuueHHas BO3MOXXHOCTb JocTyna oOydaromerocs k QMOC u3 mo0oil ToukH, B
KOTOpOU MMeeTcsi JocTyn K MH(POPMaIlMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetu "MHTepHet" (manee - ceThb
"NHTepHeT"), KaKk Ha TEPPUTOPUM OpPTaHU3AINH, TaK U BHE €e.

3.3.2. loctym k cuctemaM BuaeokoHpepenicssazn DMOC (MOOMITbHAS U IEKCTOIHASL BEPCHH).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O IPEJIMETA

KoHTposs 1 o1eHKa pe3ysbTaToB OCBOCHUS 00I11€00pa30BaTeIbHON TUCIUIUTMHBI PACKPHIBAIOTCS

yepe3 AMCUUIUIMHAPHBIC Pe3yJbTaThl, HAIpaBICHHbIE Ha (HOPMUPOBAHHE OOLIMX KOMIIETEHIIHHA
paszenam U TeMaM cojepikaHus yueOHOro MaTepHaa.

[Tpomexxyrounas arrectanus B popme sk3amena B | u Il cemectpe.

110

OO0uue KoMIeTeHITUN
(OK), iMm4yHOCTHBIE

Pasznen/Tema

Tun oueHoOYHBIX

Tema 1.1.Buonoeus kax nayka. Obwas xapaxmepucmuxa
HCUSHU

pe3yabtarsl (JIP) MepOonpHsTHH
OK 01, OK 04, JIP 01, Pasoen 1. Knemka — cmpyxmypHo-@)yHKyuoHabHan eounuya
JIP 05-JIP 18 JHCUBO2O. - YCmHblll onpoc;

- OK3AMEH.

OK 01,0K 02,0K 04-JIP
09, JIP 18

Tema 1.2.Buonocuuecku 8axcHvie Xumuieckue coeOuHeHus
Tema 1.3. Heopeanuueckue geujecmaa Kiemku.

Tema 1.4.0Opeanuueckue geujecmaa Kiemku.

Tema 1.5. Onvimoul ¢ Xumuyeckumu 8eujecmsami.

Tema 1.9. Hyxneunosvie kucaiomul. ATD.

Tema 1.10.1lpoyeccor mampuunoeo cunmesa.

Tema 1.11.Buocunmes 6enxa.

- YCmHbll Onpoc;
- 9K3AMEH.

OK 01, OK 02, OK 04
JIP 18

Tema 1.6. Cmpykmypho- pyHKYUOHATbHAS OP2AHUZAYUS
KAeMmOoK.

Tema 1.7. Cmpoenue kiemxu.

Tema 1.8. Cmpykmypro- pyHKyuOHATbHBIE PaKmMopbl
Hacneo0CcmeeHHOCmu.

- yCcmuwlil onpoc;
- 8bINONIHEHUE
NPAKMUYECKUXx U

nabopamopmuvix pabom;

OpP2aHU3MO8.
Tema 1.15. Domocunmes. Xemocunmes.

Tema 2.2. CmpoeHue K1emoK MHO2OKIEeMOYHO20 OP2aAHUZMA - 9K3AMeEH.
-KOHMPO.IbHOE
mecmuposanue;
Tema 1.12. Hexnemounvle ¢hopmbl HCUSHU. cmHZ i on o;’
OK 05-JIP 09-JIP 10 Tema 1.13. Xapakmepucmuka HeKiemounvix ¢popm {; meﬂHeHuf ’

npakmu4eckux u

nabopamopmuvix pabom;

- OK3AMEH.

OK 02-OK 04-JIP 09-JIP 18

Tema 1.14. Obmen sewecms u npespaujerue sHepeuu 8
KienKe

- yCmuwlil Onpoc;
- 6bINONIHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

- OK3dMEH.

OK 02-OK 04-JIP 09-JIP 18

Tema 1.16. ’Kusnenuwtii yuxn kiemxu. Mumos. Metios.
Tema 1.17. CpasnumenvHas Xapakmepucmuka Mumo3sd u
Mmetio3a.

- yCmHbwlil Onpoc;
- 8bINONHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

- OK3AMEH.

OK 02-OK 04-JIP 04

Tema 2.1. Cmpoenue opeanusma.

- yCmuwlil Onpoc;
- 6bINONIHEHUE
NPAKMUYECKUX U

1abopamopHuix pabom,

- OK3AMEH.

OK 02-JIP 18

Tema 2.3. Dopmul pazmHOICEHUS OP2AHUIMOB.

Tema 2.4. Becnonoe pasmHuodcenue.

Tema 2.5. CpagnumenvHas xapaxmepucmura 6ecnonozo u
NON0BO20 PASMHOICEHUS.

Tema 3.3. JJokazamenbcmea 36010yUlL HCUBOL NPUPOObI.
Tema 3.4. JJokazamenbcmea 360110YUY JHCUBOU NPUPOODL.

- ycmuwlil onpoc;
- 8bINONIHEHUE
NPAKMULECKUX U

nabopamopueix pabom,

- 9K3dAMEH.

OK 02-JIP 09-JIP 18

Tema 2.6. Onmoeenes scusomuwvix u yenogexa. Oumozenes
pacmenuil.

- yCmHubwlil Onpoc;
- 6bINONHEHUE
NPAKMUYEecKUx u

1abopamopHuix pabom,

- OK3AMEH.

OK 04-JIP 01-JIP 04-JIP

Tema 2.7. OcHOBHbIE NOHAMUS 2CHEMUKUL.

- YCMHBLU ONPOC;

25



05-JIP 18 Tema 2.8. Cocmaenenue eeneanocuyuecko2o opesa. -8bINOJHEHUE
Tema 2.9. 3axonomeprHocmu HAC1€008aHUSL. CAMOCOAMENLHOU
Tema 2.10. [u- u noaueubpudHoe ckpewjugarue. pabomul;
Tema 3.5. CoepeMeHnoe npe@cmaeﬂenue 1] eudoo6pa306anuu. - 6blNOJIHEHUE
NpAKMU4ecKux u
nabopamopuwix pabom,
- 9K3aMeH.
Tema 2.11. Pewenue 3a0ay - YCmHblIl onpoc;
Tema 2.13. Pewenue 3a0au - GbINOJHEHUE
OK 01-JIP 18 Tema 2.14. Pewenue 3a0au npakmu4eckux u
Tema 2.15. Pewenue 3a0au nabopamopmnwvix pabom;
Tema 2.17. Pewenue 3a0au - 9K3aMeH.
Tema 2.18. Buowt mymayuil.
OK 04-JIP18 Tema 2.12. Bzaumooeiicmgue eenos. Cyeniennoe - YCMHblIL onpoc;
Hacnedosanue NPUHAKO8. - 9K3AMeH.
- yCmHuwlil onpoc;
OK 04-JIP 01-JIP 05-JIP 18 - 8bINOIHEHUE

Tema 2.13. I'enemuxa nona. I enemura wenosexa.

npakmuyeckux u

nabopamopuwix pabom,

- OK3dMEH.

OK 04-JIP 01-JIP 18

Tema 2.16. 3akonomepHocmu UsMeHUUBOCTU.
Tema 3.12. Anmponozcene3

-KOHMPOIbHOE
mecmuposanue;

- yCmHuwlil Onpoc;
-8bINOIHEHUE
CamocmosimenbHol
pabomoi.

OK 07-JIP 01-JIP 05-JIP 18

Tema 2.19. Cenexyus opeanuszmos

- yCmHuwlil Onpoc;
- 6bINONHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

- OK3dMEH.

OK 04-JIP 01-JIP 05-JIP 18

Tema 3.1.Bo3nukHogenue u pazgumue JHCusHu Ha 3emie.
Tema 3.11. IIpoucxosrcoenue yenogeka — AHMPONO2eHes.

- YCmHbl Onpoc;
- 8bINONIHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,
- 9K3aMeH.
- yCmHbll Onpoc;
OK 02, JIP 18 ) - gbINoOIHEHUE
Tema 3.4. /loxazamenbcmea 3601104uU JHCUBOU NPUPOODL. NPAKMUYECKUX U
1abopamopHuix pabom,
- 9K3AMeH.
Tema 3.2.T'unome3svl u meopuu 603HUKHOBEHUS HCUSHU HA
Bemne. . .
OK 02-JIP 10-JIP 18 Tema 3.9. Ilpucnocobisiemocms 0Opeanu3mos K cpeoe - YCmnbIU onpoc;

obumaHus.
Tema 3.10. Ilposedenue cpagnenuss npucnocooIeHus

- 6blNOJIHEHUE
npakmudeckux u

0 oom;
Op2aHU3MO8 K PA3HBIM CPEOaM 0OUMAaHusl. ?ZKZZ ;;’Z?p eI pavom,
OK 02-7IP18, JIP(4) 03 Tema 3.3. [Jokazamenbcmea 38010y Ul HCUBOL NPUPOObI. - yCmHubwlil onpoc;
- 8bINONHEHUE

MP 04

npakmu4eckux u

aabopamopHuix pabom,

- OK3AMEH.

OK 02-OK 07-JIP 10-JIP 18

Tema 3.6. CpasnumenvHas Xapaxmepucmuxa pastvlx U008
00H020 POOa NO MOPHONO2ULECKOMY KPUMEPUIO.

- ycmuwlil onpoc;
- 6bINONIHEHUE
NPAKMUYECKUX U

aabopamopHuix pabom,

- 9K3AMeH.
Tema 3.7. Ecmecmeennviii omoop. - yCmHwlil Onpoc;
OK 02-OK 07-JIP 10-JIP18 | Tema 3.8. CpagnumenvHas Xapakmepucmuka eCmecmeeHH020 | - 8bINOTHEHUE

U UCKYCCMBEHH020 0MbOopa.

npakmuieckux u

Jnabopamopuwix pabom,
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- OK3AMEH.

OK 02, JIP 10, JIP 18

Tema 3.9. IIpucnocobasiemocms opeanusmos K cpede
obumanus.

- yCmHuwlil onpoc;
- 8bINONIHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

- OK3dMEH.

OK 04-JIP 01-JIP 05-JIP 18

Tema 3.5.Cospemenroe npeocmasierue o 8U0000paA308aHUU
Tema 3.10. Ilpoucxoarcoenue yeno8eka — aHMpPONO2eHe3.
Tema 3.11. Anmponozenes

- YCmHblil onpoc;
- gblnoONIHEHUE
NPAKMUYEecKUx u

nabopamopmuvix pabom;

- OK3AMEH.

OK 04-OK 07-JIP 01-JIP
10-JIP 18

Tema 4.1.Oxonozuyeckue axmopul u cpedbl HCU3HU.

Tema 4.2.Ilonynayus, coobujecmea, IKOCUCTEMBI.

Tema 4.3.Iluwesvie ces3u 6 sKOCUCmEME.

Tema 4.4.buocghepa - 2n106anbHaAsL HIKOIOSUHECKASL CUCTEMA.
Tema 4.5. Pewenue 3a0ay.

- yCcmuwlil onpoc;
- 6bINONHEHUE
NPAKMUYECKUX U

nabopamopnvix pabom;

- OK3dMEH.

OK 04-OK 07-JIP 01-JIP
09-JIP 18

Tema 4.6. Brusnue anmponocennvix (paxkmopos Ha buocgepy.

Tema 4.8 Ilpunyunst popmuposanus 300posvecobepezaioujeco
noseoenus

- yCmHuwlil Onpoc;
- 6bINONHEHUE
NPAKMUYECKUX U

nabopamopuwix pabom,

- OK3dMEH.

OK 04-OK 07-JIP 09-JIP
10-JIP 18

Tema 4.7 BrusHue coyuanbHo- 3K0OA02UHECKUX PAKMOPOos8 HA
300posbe yenogexa

- yCmHwlil onpoc;
- 8bINONIHEHUE
NPAKMUYECKUx u

nabopamopuwix pabom,

- OK3dMEH.

OK 01-OK 04-OK 07-JIP

01-JIP 09-JIP10-J/IP18

Tema 4.9. Brusinue abuomuueckux paxkmopos Ha 4ei06eKd.

- yCmHubwlil onpoc;
- bINONIHEHUE
NPAKMUYecKux u

1abopamopHuix pabom,

- OK3AMEH.

5. HEPEYEHbB UCIIOJIB3YEMbIX METOJOB OBYUYEHMUA:

5.1 TlaccuBHbIE: tekyuu (meopemuieckue 3aHAMuUs).; C108ecHble Memoobl, HA2IAOHble MemOoObl.

5.2. AKTHBHBIC U HHTCPAKTUBHBIC: MUHU-KOHDepenyus, paboma 6 2pynnax.
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