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1 IACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOI'O NNPEIAMETA
OVI1.08 (IT) BUOJIOT Usl

1.1 O6aacTe npuMeHeHns padoyeii NPOrpaMMbl

PabGouass mporpamma (6 mom uucie adanmuposaHuas OJisi 0OYUeHus: UHBAIUOO08 U JUY C
O02PDAHUYEHHBIMU 8O3MONCHOCMAMU 300p06bs) ydueOHON mucuuiumabl OYIL.08 (IT) buonorus ssisercs
YacThIO0 IPOrPaMMBbl CpEIHEro oOuero oOpa3oBaHMS B COCTaBE OCHOBHOW IPOIpaMMbl CPEIHEro
poheCCHOHATLHOTO 00pa30BaHUsA/IPOrpaMMbl MOJTOTOBKH CIIEHUAINCTOB cpenHero 3BeHa (manee OIT
CIIO/MIIICC3) B cootrBerctBuu ¢ PI'OC mo chnenuanbHOCTH 34.02.01 CectpuHckoe €10
YTBEPKACHHOIO MpuKa3oM MuHucrepcTBa npocsemienus Poccuiickoit @enepanuu or 4 uronst 2022 r.
Ne527.

[lpu peanuzammu paboueil mporpaMMbl MOTYT HCIHOJB30BATHCSA PA3IMYHbIE 0Opa3oBaTEIbHbIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTHH, JJIEKTPOHHOE 00y4€eHue.

Pabouas mporpamma yueOHON NUCHHUILTMHBI MOXET OBITh HCIIOJNB30BaHA B MPO(GECCHOHATBLHON
[OJIrOTOBKE, IEPENOArOTOBKE U MOBBILICHUN KBanu(ukanuu padoyei no npodeccuu:

24232 Mnanamasi METUIIMHCKAS CECTPa 0 YXOy 3a OOJIbHBIMH.

1.2. Mecto yuedHoro npegmera B crpykrype OII CITIO/IIIICC3:

B yue6nbix mianax OIT CITO/IIIICC3 y4e6nsrit mpeamer OVYI1.08 (IT) buonorus BXOAUT B COCTaB
o0IIKX y4eOHBIX MpeaAMEeTOB, GOPMHUPYEMBIX U3 00s3aTesIbHBIX NpeaMeTHbIX obnacteir @I'OC cpennero
obmero obpaszoBanus, s crenuansHocTeid CIIO. C yuérom mpodwmis ocBanBaeMoOl CHEIHATbHOCTH
JIAHHBIM y4eOHBIH mpeaMeT peanusyercs Ha 1 Kypce.

1.3 [Inanupyemble pe3yJibTaThbl OCBOCHHS Y4eOHOIo mpeaMera:

1.3.1.1enb yueGHOTO MpenamMeTa:

-(opmupoBanue y 0OydarOIIMXCS CUCTEMBI 3HAHUN O Pa3iIMYHBIX YPOBHSX >KU3HU CO 3HAHHEM
COBPEMEHHBIX MPE/ICTaBIEHUH 0 )KUBOW IPUPOJIE;

-popmupoBanne y o0OOy4aromMXCsi CHCTEMBI HAaBBIKOB 110 IPOBEACHUIO OHWOIOTHYECKHX
HCCIIEIOBAaHUM € COOJIIOZICHUEM 3THYECKUX HOPM;

-popMHUpoBaHUE APTyMEHTHUPOBAHHOW JIMYHOCTHOW MO3MLIMHM 1O OEpEeKHOMY OTHOILEHHUIO K
OKpY>Karollen cpene.

1.3.2. B pe3ynbrare 0CBOCHUS yueOHOTO TIPeAMETa 00yUJatOIIUIACs TOKEeH

yMeTh:

V1. OOBSCHATH: posib OMOJIOTUYECKUX TEOpUM, UAEH, MPUHIMIIOB, TUIOTE3 B (POPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MHPA, HAYYHOIO MHPOBO33PEHMSI; €QUHCTBO JKUBOH U
HEXHBOW NPUPOJIbI, POJICTBO UBBIX OPraHU3MOB, HCIOJIb3Ys OWOJIOIMYECKHE TEOPUU, 3aKOHBI U
IpaBUja; OTPHULATEIBHOE BIMSHUE aJKOrOJsl, HUKOTHHA, HAPKOTUYECKMX BEUIECTB HA pa3BUTHE
3apojiblllla 4YEJIOBEKa; BIMSHHE MYTareHOB Ha OpPraHU3M YeJIOBEKa; B3aUMOCBS3M OPraHHU3MOB H
OKpY>Karollel cpe/bl; MPUUMHBI SBOJIIOLIUU BUJIOB, YeJIOBEKa, OMochepbl, eIMHCTBA YEIOBEUYECKUX pac,
HaCJIEICTBEHHBIX
MHEHACJe/ICTBeHHbIXU3MEHEHN ), HacJ1eICTBEHHbBIX3a001€BaHN I, TéHHBIXUXPOMOCOMHBIXMY TN/, yCTOWY
MBOCTH,CaMOPETyJISLIUU,CAMOPA3BUTUSNCMEHBIIKOCUCTEM,HEOOXOIUMOCTH  COXPAHEHUSI MHOT000pasus
BU/JIOB;

V5. ycTaHaBIMBaTh B3aUMOCBSI3U CTPOCHUS M (DYHKIMN MOJIEKYN B KJIETKE; CTPOCHHS U (PYHKIIU I
OpPraHOMJOB KJIETKH; IJIACTUYECKOIO W SHEPreTUYecKOro OOMEeHa; CBETOBBIX M TEMHOBBIX PpEaKIUi
(dboTocuHTE3a; ABMXKYILMX CHJI ABOJIIOLINN; TyTel U HapaBICHUH SBONIOINH;

V3. Pemmate 3a1a4un pa3HoO# CIOKHOCTH 110 OMOJIOTHH;

V4. COCTaBIATH CXEMbl CKpEIMBaHUs, IIyTH MEPEeHOCca BEUIECTB M SHEPTUU B IKOCHCTEMaX (Llenmu
MUTAHUs, TUIIEBBIE CETH);

V5. omnuceiBaTh KIETKM PAcTeHUH W KUBOTHBIX (IIOJI MHUKPOCKOIIOM), Oco0eil Buaa 1o
MOpP(OJIOTHUECKOMYKPHUTEPHIO,9KOCUCTEMBIMATr POIKOCUCTEMBICBOSHMECTHOCTH ;TOTOBUTHUOITUCHIBATHMHU
KpoTnpenaparsl;

V6. BBISIBIIATH IPUCTIOCOOJIEHUS] Y OPTaHU3MOB K cpeie OOMTaHus, apoMop(o3bl ¥ UANOA AN TALUN
Y PACTEeHUH M KUBOTHBIX, OTIMYUTEIIbHBIE PU3HAKU KHUBOTO (YOTAENbHBIX OPraHU3MOB), aDUOTHYECKHE
U OHMOTHYECKHE KOMIIOHEHTBI 3KOCHUCTEM, B3aUMOCBS3M OpPraHW3MOB B 3KOCHUCTEME, MCTOYHUKHU



MYTareHOB B OKpYyXarolled cpeae(KOCBEHHO),aHTPOIIOTEHHbIE M3MEHEHHUS B JKOCHCTEMax CBOEro
peruoHa;

V7. UccnenoBarh OMOJIOTHYECKHE CUCTEMBI Ha OMOJIOTHYECKUX MOJICIIAX (aKBapUyM);

Vg. cpaBHMBaTh OHMONIOTHYECKHE OOBEKTHI (KIETKHM PACTEHH, KUBOTHBIX, TPHOOB M OaKTepui,
9KOCHUCTEMBI U arpo’KOCUCTEMBI), MPOLECCHl U sIBIE€HUS (OOMEH BEIIECTB Y PAaCTEHUH U JKUBOTHBIX;
IUTACTUYECKUN M HHEepreTMdyeckuil oOMeH; (POTOCHHTE3 M XEMOCHMHTE3, MUTO3 M Melo03; Oecmojoe H
II0JIOBOE PA3MHOYKEHUE; OIUIOJOTBOPEHHUE Y LIBETKOBBIX PACTECHUM U MO3BOHOYHBIX KMBOTHBIX; BHEIIIHEE
U BHYTPEHHEE OIUIOJIOTBOPEHHUE; (POPMBI €CTECTBEHHOTO0 OTOOpa; HMCKYCCTBEHHBIH M €CTECTBEHHBIN
oTOOp; crnocoObl BU000PAa30BaHUSA; MAaKpO- U MHUKPOAIBOJIIOLMIO; IMYTH M HANpaBJICHUs 3BOJIOLMU) U
JIeJIaTh BBIBOJIbI HA OCHOBE CPaBHEHHS;

Vg, aHanmM3MpOoBaTh U OLIEHUBATh PA3JIMYHbIE TUIIOTE3bI CYLTHOCTH KU3HU, IPOUCXO0XKICHUS HKUZHU
U YeJIOBEKa, YEJIOBEUECKUX pac, IJoOalibHble aHTPOIIOTEHHbIE HM3MEHEHHs B Ouocdepe, 3THUECKUE
aCTIeKThl COBPEMEHHBIX UCCIICOBAHUI B OMOJIOrHYECKON HayKe;

VY 10.0CyLIECTBIATh CAMOCTOSTENIbHBIA IOMCK OHOJIOTMYECKON HMHPOpPMAlMd B Pa3IMUHBIX
UCTOYHUKAX (y4eOHBIX TEKCTaX, CIPABOYHUKAX, HAYYHO-TIOMYJISPHBIX M3/IaHUSX, KOMIIBIOTEPHBIX 0a3ax,
pecypcax VHTepHeTa) U IPUMEHATh €€ B COOCTBEHHBIX UCCIIEOBAHUIX;

V11 UMCHIONB30BaTh TPUOOpPETEHHBIE 3HAHUS M YMEHHS B TIPAKTHYECKOH JEATEIIBHOCTH U
MIOBCEIHEBHOM JKU3HU JUISL :TPaMOTHOT0 O(OPMIICHHSI Pe3yIbTaTOB OMOJIOIMUECKUX UCCIIeI0OBAaHUMI;

- O00OCHOBaHMS U  COONIO/IGHHMS TpaBUJ  TOBEACHMS B  OKpYyXKawlled cpeae, Mep
IpoGMIAKTUKN PACIPOCTpaHeHUs BUPYCHBIX (B ToMm uucie BUY-undexkuun) u apyrux 3abosieBaHMi,
CTPECCOB, BPEAHBIX NPUBBbIUEK (KypEHHE, AIIKOTOJIU3M, HAPKOMAaHUA);

OxazaHusi mepBOW NOMOLIM IpPH MPOCTYAHBIX M JpYyrux 3a00J€BaHMSX, OTPABICHUHU IHIIEBBIMU
MIPOYKTAMH;

- OIpeJesieHUs] COOCTBEHHOM MO3UIMH MO OTHOIIEHHIO K 3KOJIOTMYECKUM Ipo0iieMaM, MOBEAECHUIO B
MIPUPOAHOM CpeJE;

- OLIEHKM 3TUYECKHMX aCHEKTOB HEKOTOPBIX MCCIIEJOBaHUI B 001acTH OMOTEXHOJIOTUH (KIOHUPOBAHMUE,
HCKYCCTBEHHOE OILJIOIOTBOPEHUE);

- IPUOOPETEHNS MPAKTHYECKOTO OMbITA JAEATEIIbHOCTH, PEAIIECTBYIOMEN TPOhecCHOHATLHON, B OCHOBE
KOTOPOM JIC)KUT JaHHBIN y4eOHBIN MpeaMeT.

3HATh:

31.0CHOBHbIE TOJIOKEHUSI OMOJIOTMUECKUX TEOpuM (KJIETOYHAs TEOpHUs; XPOMOCOMHAs TEOPHs
HACJIe/ICTBEHHOCTH; CHHTETUYECKas TEOpUs SBOJIIOLMHU, TEOPUS aHTPONOreHe3a); yuyeHuil (o myTsax u
HanpaBiieHusix 3Boitonuu; H.M. BaBunoBa o meHtpax MHOrooOpasusi U IPOUCXOXKIEHUS KYJIbTYPHBIX
pacrenuii; B.M. Bepnaackoro o Ouocdepe); cymHocTh 3akoHOB (I.Menzens; cluemieHHOro
HacnenoBanus T.MopraHna; roMoJIOTHYECKUX PSAOB B HACIEACTBEHHONM M3MEHUYMBOCTH; 3apOIBIIIEBOIO
CXOJ/ICTBA; OMOTEHETHYECKOr0); 3aKOHOMEpHOCTeH (M3MEHYMBOCTH; CILEIUIEHHOTO Haclel0BaHMs;
HACJIEJOBaHMsl, CLEIUIEHHOIO C II0JIOM; B3aUMOJEWCTBHUS T€HOB U MX IIMTOJIOTMYECKHX OCHOB);
noMuHupoBaHus [.MeHnenst; 3KOJOrMYECKOW MUpaMuibl); TUHOTE3 (YMCTOTHI TaMeT, CYIIHOCTH U
MIPOUCXOXKACHUS )KU3HU, POUCXO0XKJICHUS YETIOBEKA).

3. CTpoeHne  OMOJOTMYECKMX  OOBEKTOB:  KJIETKHM, T'€HOBUXPOMOCOM;  BHIAMIKOCHC-
TeM(CTPYKTypa);

33. CymIHOCTh OMOIOTHYECKUX MPOLIECCOB U SIBJICHUI: OOMEH BELIECTB U MPEBPAILLICHHS SHEPTHH B
KJIeTKe, (DOTOCHHTE3, TJIACTHYECKUN W IHEPTreTUICCKU OOMEH, OpO’KeHHEe, XEeMOCHUHTE3, MUTO3, MEHO3,
pa3BUTHE TaMET y LIBETKOBBIX PACTEHHM M MO3BOHOYHBIX ’KHBOTHBIX, PA3MHOXKEHHUE, OIJIOJIOTBOPEHUE Y
LBETKOBBIX pAacCTeHMH U TO3BOHOYHBIX JKUBOTHBIX, WHIUBUAYaJIbHOE pa3BUTHE OpraHu3Ma
(oHTOTEHe3),B3aUMO/ICHCTBUETEHOB, MOJYyYEHHUEreTepo3nca, MOJUILION/IOB, OTAAJCHHBIX THUOPHUIOB,
JEUCTBUE HWCKYCCTBEHHOTO, JBWIKYIIETO W CTAa0WIM3HUPYIOMIETO OTOOpa, Teorpapuyeckoe u
HKOJIOTUYECKOE BHUI000pa3oBaHKE, BIUSHHE 3JIEMEHTapHBIX (HAaKTOPOB DSBOMIONMHU Ha TeHO(DOH[
MoNyJsAuK, (OPMUPOBAHUE TMPUCIOCOOJICHHOCTH K Cpele OOWTaHWs, KpYroBOPOT BEIIECTB U
IpeBpalleHusl HSHEprud B JKOCcHCTeMax M Ouocdepe, »dBomouus Ouocdepsl; COBPEMEHHYIO
OMOJIOTNYECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY;

1.3.3. [Inanupyemble pe3yabTaTbl OCBOCHUS Y4eOHOTO IpeaMeTa:

Ocoboe 3HaueHHE YUeOHBIN TpeaMeT uMeeT npu popmupoBanuu u pazsutuu OK



O01mme KOMIEeTEeHIINH

IL1anupyemMsle pes

JIbTaThl 00YYeHHS

O01mme

JAucnunianHapHbie

OKy,. Boibupamo cnocodul
pewenus 3a0a4
npogheccuonanvbholl
OdesimenbHOCMU
NPUMEHUMENLHO K PAIUYHBIM
KOHmMeKcmam;

B uacmu mpyoosozo socnumanusi:

- 20MOBHOCHb K MPYOY, OCO3HAHUE
YeHHOCmU MACmepcmea, mpyoouooue;

- 20MOBHOCHb K AKMUBHOLU 0SIMENbHOCMU
MEXHONI02UYEeCKOU U COYUANLHOU
HANPAGIeHHOCMU, CHOCOOHOCb
UHUYUUPOBAMY, NIAHUPOBAMb U
CamMoOCmMosimenbHO 8bINOIHAMb MAKYIO
0esmenbHOCMb,

- UHmMepec K paziuiHbiM chepam
npogheccuoHanbHOU 0esamenbHOCH,

OgnadeHue yHUBEpCaIbHbIMU YYeOHbIMU
HO3HABAMENbHLIMU OCUCIMEUMU:

a) bazosvie nocuyeckue OeUcmeust.

-CamMocmosimenbHo Gopmyruposams u
AKMyanu3upoamovnpooiemy,
paccmampusams ee 6CeCMopoHHe,

- YCMaHAaemueamy CyuecmeeHHbulil NPU3HAK
UnU OCHOBAHUS OIS

cpasHenus, Kiaccugurayuu u 0600ujeHus;

- onpedenams yenu 0essmenbHOCmu,
3a0a8amv nApamempvl UKPUMepuu ux
00CMUMNCEHUSL,

-8bIAGISING 3AKOHOMEPHOCU u
APOMUBOPEUUsL BPACCMAMPUBAEMBIX
SAGNEHUSIX;

- 6HOCUMb KOPPEKMUBHL 8 0EsIMENbHOCIb,
OYeHUBAMb COOMBEMCMEUe Pe3yabmamos
yensim, OYyeHusamy PUCKU NOCIeOCMEUL

OdesamenbHOCMu,

- paseusams KpeamueHoe Moliiienue npu
PewenUl JCUSHEHHBIX NPOOIEM.

6) bazosvie ucciedosamenbeKue
Oeticmeusi; 61a0emb HaABbIKAMU YUeOHO-
uccre008amenbCKoll U NPOeKmHo
OesimenbHOCMU, HABLIKAMU PA3PEUEHUs
npobnem;

BbISAGISIMNb NPULUHHO-CLEOCTNEEHHbIE CESI3U U
AKMyanu3uposams 3a0ayy, 6bl08UAMb
2unomesy ee peulenusi, Haxooums
apaymenmol 015t 00KA3AMeNIbCMBA C80UX
ymeepacoeHull, 340a8ams napamempsl u
Kpumepuu pewenus,

AHANU3UPOBAMb NOJYHEHHbLE 8 X00e
pewenus 3a0ayu pe3yibmamsl, KPUMu4ecKu
OYEeHUBAMb UX 00CMOBEPHOCb,
NPOSHO3UPOBAMb USMEHEHUE 8 HOBbIX
VCLOBUSIX,

YMEMb NePeHOCUNb 3HAHUS 8
HO3HABAMENbHYIO U NPAKMUYECKYIO 00racmu
JHCUBHEDESTMENLbHOCU,

YMeNb UHMeZPUPOBAmb 3HAHUS U3 PAZHBIX
npeomemHuix obnacmetl;

86108U2AMb HOBbLE UOeU, NPedNdeamb
OpULUHATbHbIE NOOX0O0bI U PEUEHUS;

CHOCOOHOCMb UX UCHONIb308AHUS 8
NO3HABAMENbHOU U COYUATLHOU NPAKMUKE

- cdhopmuposame 3HaHUA O Mecme U poau
ouon02UU 8CUCmEeMe eCMeCTNE8eHHbIX HAYK, 8
dopmuposanuu cogpemenHol
ecmeCcmeeHHOHAYYHOU KapmuHbl MUpa, 8
NO3HAHUU 3AKOHO8 NPUPOObL U pelteHUU
HCUBHEHHOBAICHLIX COYUATLHO-IMUYECKUX,
IKOHOMUUECKUX, IKOTOUYECKUX NPOOIEM
yejnoeeyecmed, a maxice epeuteHuy
60NPOCO8 PAYUOHANLHOSO
npuUpoOonoIb308aHUs, 8 POPMUPOBAHUU
YEeHHOCTNHO20 OMHOWEHUs K Npupooe,
obujecmay, uenosexy, o Kiaoe poccuicCKux
U 3apyOedHCHBIX YYEeHbIX - OU00208 8
paszeumue buonro2uu; QYHKYUOHATLHOU
2PAMOMHOCIU YeNI08eKa OISl peleHUs.
JHCUBHEHHBIX NpoOIeM,

- ymemyb 61a0emsb CUCTNEMOU
buonocuueckuUx  3HAHUI, KOMopas
8KII0YAem: 0OCHO8onoOaa2aOuUe
buonocuueckue mepmunsl U
NOHAMUSA(HCUZHD, KIEeMKd, MKAHb, OP2aH,
OpeaHusm, U0, NONyIAYUs, IKocucmemd,
obuoyenos, ouocghepa; memabonusm,
20Me0Ccmas, KAemouHbll UMMYHUMen,
buocunmes beaxa, 6UoOnoIUMEpYI,
OUCKPEMHOCMb, CAMOPe2YIAYUS,
camosocnpoussedetue,
HAacn1e0cmeeHHOCMb, USMEHUUBOCHID,
9HEP203a8UCUMOCTb, POCHL U

paszeumue); buonozuyeckue meopuu.
xknemoynas meopus T. [lleanna, M
LInetioena, P. Bupxosa, Kionanvho-
cenekmugHo2o ummyHumema I1. Opaux,

U .U. Meunuxoea, xpomocomnas meopus
nacnedcmeennocmu T. Mopeana, 3axon
3apoodviuesoeo cxoocmea K. Bapa,
asonoyuonnas meopus 4. apeuna,
CUHMeEemMUYecKas meopus 3800YulL,
meopus aumponoeenesa 4. Jlapsuna,
meopus buozeoyenosza B.H. Cyxkauésa;,
yuenus H.U. Basunosa - o [Jenmpax
MHO2000pA3UsL U NPOUCXOAHCOECHUS
xyromyphuix pacmenuil, A.H. Cesepyosa - o
nymsx u Hanpasienusix 3gonoyuu, B.U.
Bepuaockoeo - o buocghepe;saxonvi
(e0uH006pa3UsL NOMOMKO8 NEPEO2O
NOKOJIeHUsl, pACujenieHus NPU3HAKOB,
He3a8UCUMO20 HACAEO0B8AHUS NPUSHAKOS I .
Menoens, cyennenHo2o Haciedo8anus
NPUSHAKOS U HAPYUIEHUS CYeNnleHUsl 2eHO08
T. Mopeana; comonocuyeckux paoos 8
HacredcmeenHol usmenuugocmu H.H.
Basunosa, cenemuueckoeo pasrogecus /.
Xapou u B. Bauinbepea, 3apooviuiesoco
cxoocmea K. Bapa, buocenemuueckoco
saxona 3. I'exkens, @. Mwonnepa),
NPUHYUNBL (YUCmomvl 2amen,
KOMNJIEMEHMapHOCMU), Npasuid
(munumyma FO. Jlubuxa, sxonocuyeckou
nUpamuobl uces, OuomMaccel u dHepeun);




eunomeswl (koayepsamuou A.U. Onapuna,
nepsuunoeo oyavorna /Jc. Xonoeiina,
muxpocghep C. Dokca, pubosuma T. Yex),
chopmuposame ymeHUs pacKpbiéams
cooeparcaHnue 0CHOBONONALAIOUUX
OUOI02UYeCKUX MeopUll U 2Unomes.
KeMOUYHOU, XPOMOCOMHOU, MYMAYUOHHOU,
960IHOYUOHHOU, NPOUCXOHCOCHUS HCUSHU U
yenoeeKa; 6ladeHue CUCmemMo 3HaHull 00
OCHOBHBIX MEMOOAX HAYYHO20 NOZHANUS,
UCNONbL3YEMBIX 8 OUOIOSUYECKUX
UCCIe008AHUSX IHCUBLIX 0OBEKMOB U
aKocucmem (onucanue, usmepenue,
npogedenue HaOIOOeHUll); cnocobamu
8bIA6ICHUS U OYEHKU AHMPONO2EHHBIX
usmeHeHull @ npupode; cpopmuposamao
VMeHUsI pACKPbIBAmb OCHOBONOLA2AIOUUEe
OuoI02UYeCKUe 3aKOHbI U 3aKOHOMEPHOCMU
(I". Menoena, T. Mopeana, H.U. Basunosa,
3. I'exxens, @. Mwnnepa, K. bapa),
2PAHUYBL UX NPUMEHUMOCIIU K IHCUBLLM
cucmemam;

- yMemb 8bl0eNAMb CyuecmeeHHble
NPUSHAKU: CINPOEHUS UPYCO8, KIEMOK
NPOKAPUOM U BYKAPUOM, OOHOKTIEMOYHBIX U
MHO20KTIEMOYHBIX OP2AHUZMO8, 8UO08,
buoceoyeno308, sxocucmem u buocgpepoi;

CMPOEHUsL OP2AHO8 U CUCTEM OP2aHO8
pacmeHull, HCUBOMHDIX, HeI0BeKd,
npoYyeccos HUu3HeOessmeIbHOCmU,
NpOMeKArWUX 8 OP2AHUIMAX PACTEHU,
JHCUBOMHBIX U HUEL0BEKA, OUOIOSUHECKUX
npoyeccos: obmena eewecmes
(memabonuszm), ungopmayuu u
npespaweHus SHepuu, 6poX*ceHus,
aABMOmMpPOPHO20 U 2emepompoPHo20 Munos
numanus, omocuHmesa u xemocunmesd,
MUmosa, Melosa, 2amemozenesd,
ambpuozenes3a, NOCMIMOPUOHATLHOZ0
PA38UMUsL, PA3MHOICEHUS,
UHOUBUOYATILHOSO PA3GUMUSL OP2AHUZMA
(oHmoeenesa), 83auUMo0etUCmeaUst 2eHO8,
eemepo3uca,; 0eticmaull UCKyCCmeEeHH020
ombopa, cmadburuzupyIoue2o, 08UdICyue2o
upaspulearouje2o ecmecmeeHHo20 omoopa,
ALIONaAMpUIEcKo20 U CUMNAMPUYECKO20
8UO000PA308ANUSL; BIUSHUSL OBUICYUYUX CUT
960JI0YUU HA 2EHOPOHO NONYIAYUU,
NPUCNOCOONEHHOCIU OP2AHUBMOE K
cpede obumarus, uepedo8anus
HanpaeieHutl 360JI0YUL; KPY208OpOma
eewecms u NOMoKa SHepeull 6
aKocucmemax;

- npuobpecmu onvim npuMeHeHUs
OCHOBHBIX MEMO008 HAYYHO20 NOZHAHUA,
UCNONBL3YEMbIX 8 OUOI02UU. HAOTI0OEeHUs. U
ONUCAHUSA HCUBBIX CUCHEM, NPOYECCO8 U
ABNIEHULL, OP2AHU3AYUU U NPOBEDeHUs
OuoON02UYECKO20 IKCHEpUMEHMA,
BbIOBUIICEHUSL 2UNOME3, BbIABIISMND
3A6UCUMOCIU MENCOY UCCTIeYEMbIMU
BEUUUHAMU, OOBACHAMb NOJTIYYEHHbIE
pesyibmamyl U GopMyIUPo8aAmMsd 8b1600bl C
UCNONb308AHUEM HAYYHBIX NOHAMULL




meopuil U 3aKOHO8;

- cghopmuposame ymerus bl0esMb
Cywecmeentble NPUHAKU 8UPYCO8, KIemoK
NPOKAPUOM U IYKAPUON, OOHOKTIEMOYHBIX U
MHO2OKIIEMOYHBIX OP2AHUIMOS, 8UO0E,
OU02e0YEeH0308 U IKOCUCTNEM,
0CODEHHOCIU NPOYECCo8 0OMEHA Gewecma
U npeepawenusi FHep2UulL 6 KienKe,
gomocunmesa, nnacmuyeckozo u
9Hepeemu1ecKo20 0oMena, xemocunmesa,
MUMOo3a, Metiosa, On1000mMeEopeHs,
PA36UMUsL U PASMHOINCEHUS,
UHOUBUOYATILHOZ0 PA3GUMUSL OP2AHUIMA
(onmocenesa), 60pbOLL 30 Cyujecmseosanue,
ecmecmeenno2o omoopa,
8U0000PA308aHUA, NPUCNOCOOIEHHOCU
OpPeanu3Mo8 K cpede 0bumanusi, 6IusiHus.
KOMNOHEHMOS8 IKOCUCHIEM, AHMPONOEHHBIX
UBMEHEeHUl 8 IKOCUCMeMAax ceoell
MECMHOCIU, KPY2080pOma 6eujecms u
npespawenue snepaul 8 buocpepe;

- cihopmuposamsv ymeHus: npUMEHAMb
NoLyHeHHble 3HAHUsL 01l 00 BACHEHUS
OuonO2UYECKUX NPOYECCO8 U A6LEHU, 05
NPUHSAIMUSL RPAKMUYECKUX PeuleHUll 8
NOBCEOHEBHOTL JHCU3HUL C YETbI0 00ecneyerus
bezonacHocmu c60e20 300p08bs U 300P08bs
OKpYyACcarouux ooetl, coonooenus
300p08020 00PA3a HCUZHU, HOPM
2PAMOMHO20 NOBEOCHUsL 8 OKPYJicaroujel
npupooHol cpede; NOHUMAHUE
HeoOX00UMOCMU UCHONb30BAHUS
docmudicenuti Co8pemMenHol 6Uoa0cUU U
buomexHono2ull 015 payUOHAILHO20
NPUPOOONONb306AHUSL, YMEHUE
UCHONBb308ANb COOMBEMCMBYIOWUE
apaymenmol, OUONIO2UHECKVIO
MEPMUHONIO2UIO U CUMBOIUKY 0I5
dokazamenbcmea poocmea Op2aHU3MO8
PA3HBIX CUCHEMANMUYECKUX 2PYNIN,
63AUMOCE3U OP2AHUIMO8 U CPeObl
obumanus, eOUHCMBA Yeo8eyeckKUx pac;
HE00X00UMOCTU 300P0B020 00PA3A HCUZHU,
coxpamenus pasHooopasus U0 U
IKOCUCMEM, KAK YCLOBUS COCYWECNBOBAHUSL
npUpoObl U Yeroseuecmed,

- cihopmuposams ymenus peuiams
buonozuyeckue 3a0ayu, COCMasisimy
2EHOMUNUYECKUE CXeMbl CKDEUWUBAHUSL OISt
PA3HBIX MUNOE HACAEO0BANHUS NPUSHAKOG )
OpP2AHUZMO8, COCMABTIAMb CXEMbl HEPEHOCA
6eujecme u IHEP2UUL 8 IKOCUCmeMax (yenu
NUMAaHUsL, NUUesble Cemu), 6blsieIsmMb
NPUYUHHO-CTIEOCTBEHHBLE CS3U MENCOY
ucciedyemvimu 6UOI02UYECKUMU
00beKmamu, nPOYeCcamul U AGNEHUsIMU,
denamsb 6b1600bL U NPOSHO3bL HA OCHOBAHUU
NOLYUEHHbIX PE3VIbIMAMOs,

- chopmuposamv ymenus KpUmu4ecku
OYEHUBAMb UHDOPMAYUIO OUOLO2UHECKO20
CO0epIICcanusl, BKIIOYAIOWYIO NCEBOOHAYYHbIE
SHAHUS U3 PA3TUYHBIX UCTOYHUKOS (CpeOCcmed
Maccosou ungopmayuu, HayuHo-NONYIapHbIE
MAmepuansl), UHmepnpemupoans




IMUYECKUE ACNEKMbl COBPEMEHHBIX
uccnedosanutl 6 buonocuu, meouyune,
OUOMEXHON02UU, PACCMAMPUBAMb 2/10OAIbHD]
9KONO2UYECKUE NPODIEMbL COBPEMEHHOCU,
Gopmuposame no OMHOWEHUIO K HUM
COOCMBEHHYIO NOZUYUIO, YMEHUE OYEeHUBANTb
IMUYECKUEe ACNEKMbl COBPEMEHHBIX
uccnedosanutl 8 0o6aacmu OUOMexHOI02UU U
2EHEeMUYeCKUX MEXHONI02U (KIOHUPOBaHUe,
UCKYCCMBEHHOe ONL000MBOpPeHUE,
HANpAaeIeHHOE USMEHEHUE 2EHOMA U CO30aHUE
MPAHC2EHHBIX OP2AHUZMOB), CHopMUPOsams
VMeHUsI c030a8amb COOCMBEHHbLe
NUCbMEHHbLE U YCHIHbLE COOOWEeHUsl HA OCHOBE
buono2UMEeCKOl UHPOPMAYUY U3 HECKOTLKUX
UCMOYHUKOS, 2DAMOMHO UCHOIb306ANb
NOHSAMULNbBIL annapam 6Uuoio2uU, ymems
8bLOGULAMD 2UNOME3bl, NPOGEPSIMNb UX
IKCHEPUMEHMANLHBIMU CPEOCMEAMU,
dopmynupys yenvb uccie0osanus,
AHAU3UPOBANb NOJIYHUEHHbLE Pe3VIbMAaAmbl U
denamo 6b1600bl; NPUHUMAMb YUACMUE 6
HAYUHO-UCCIE008AMENbCKOU pabome no
buono2ul, IK0I02UU U MeOUYUHe,
nPoBOOUMOIL HA OA3E WKOIbHBIX HAYYHBIX
obuecms u nyOIUYHO NPeOCmasiAmy
NOYHeHHbLE Pe3VIbMANibl HA Y4eHUYECKUX
KOH(pepeHyusix pazHo2o yposHsi,

OKo. Hcnonwvzosams
coepemennbie cpedcmsa
noucka, aHanu3a u
unmepnpemayuu uHGopmayuu
u

UHPOPMAYUOHHBLE MEXHOLO2UU
O/ 8bINONHEHUSA 3a40aY4
npogeccuoHanbHou
oessmenbHoOCm,

B obracmu yennocmu nayuno2o nosnanusi:
-chopMupoBaAHHOCMb MUPOBO33PEHUS,
COOMBEMCMBYIOUe20 COBPEMEHHOMY YPOBHIO
PA36UmMUsL HAYKU U 00UeCmBeH Ol
NPAKMUKU, OCHOBAHHO20 HA OUANIOZe
KYAbIMYp, CROCOOCMEYI0ue20 0CO3HAHUIO
€80€20 Mecma 6 NOIUKYIbIYPHOM MUpe;
COBEPUIEHCMBOBARUE A3bIKOGOU U
YUMAMENbCKOU KYIbmypbl KAK cpeocmed
83aUMOO0elicmBUs MeHCOY TH0ObMU U
HO3HAHUSL MUPA;

0CO3HAHUE YEHHOCMU HAYYHOU
OesimeNlbHOCmU, 20MOBHOCb OCYUWECBTIIb
APOEKMHYIO U UCCAE08AMENLCKYIO
OdessmenbHOCHb UHOUBUOYATILHO U 8 2pYNne;
Osnadenue ynuepcarbHvIMu y4yeOHbIMU
NO3HABAMENbHBIMU OCUCMBUAMU.:

8) paboma ¢ ungopmayueii:

671a0€emb HABBIKAMU NOLYYEHUS UHDOpMAYUU
U3 UCTOYHUKOB PA3HBIX MUNOE,
CaMOCMOSIMENbHO OCYUECBIIAMb NOUCK,
AHANU3, CUCIEMAMU3AYUIO U
UHmMepnPemayuio UHGOPMayuU pa3iuiHsIx
81008 U POPM NPEeOCMABNEHUsL,

c030a6amv MEKCmbl 8 PA3IUYHBIX hopmamax
C yuemom HazHaueHus ungopmayuu u
yenesou ayoumopuu, blOUpas ONMUMAILHYIO
Gopmy npedcmasnenust u 8U3YATUZAYUU,
oyeHusams 00CMOBEPHOCHIb, NIE2UMUMHOCHLb
unpopmayuu, ee cOOmeemcmaue npasosvbiM
U MOPANLHO-DMULECKUM HOPMAM,
UCNONB308AMb CPEOCMEA UHPOPMAYUOHHBIX
U KOMMYHUKAYUOHHBIX MEXHOA02UT 6
peuenuy KOCHUMUBHBIX, KOMMYHUKAMUGHBIX
U OP2AHU3AYUOHHBIX 3A0aY € COOMIO0eHUeM
mpedo8aHUtl IP2OHOMUKU, MEXHUKU

- chopmuposams ymenusi Kpumuiecku
OYEHUBAMb UHPOPMAYUIO OUOLO2UHECKO20
COO0EPICaAHUsL, BKIIOUAIOULYIO
NCe6OOHAYYHbIE 3HAHUS U3 PAZTUYHBIX
UCTMOYHUKO8 (CPedCcmBa MAcCcoB0ll
UHGoOpMayUU, HAYUHO-NONYAAPHBIE
MaAmepuavt); UHMePNPemuposams
OMUYECKUEe ACNEeKMbl COBPEMEHHBIX
UCCAE008AHULL 8 OUONIO2UU, MEOUYUHE,
buomexuono2uu;

- UHMEPNPemupPoB8ans IMULECKUe ACneKnibl
COBPEMEHHBIX UCCIEO08ANUL 8 GUONI02UL,
Meduyune, 6UOMexXHON02Ul,
paccmampusams 21006anbHble
9KOIO2UYECKUE NPODIEMbL COBPEMEHHOCU,
dopmuposams no OMHOWEHUIO K HUM
COOCMBEHHYI0 NO3UYUIO, YMEHUE OYEeHUBAMb
OMUYECKUEe ACNEKMbl COBPEMEHHBIX
uccnedosanull 8 0o6aacmu OUOMexXHOI02UU U
2eHeMUYeCKUX MexXHON02Ull (KIOHUPOosaHue,
UCKYCCmMBeHHOe ON000mEopeHue,
HANpagieHHoe U3MeHeHUe 2eHOMA U
CO30aHUE MPAHCZEHHBIX OP2AHUZMOB);

- cdhopmuposame ymenus coz0asams
cobCmeenHbie NUCbMEHHbIE U YCHHbLE
CcO0bWeHUs Ha OCHOBE BUOI02UYECKOT
UHGOPpMAYUY U3 HECKOILKUX UCIMOYHUKOS,
2PAMOMHO UCHOIb308AMb NOHSMULHBIL
annapam 6uono2uu




bezonacrHocmu, cuueHul,
pecypcocbepedicerust, NPagoBulX U IMUYECKUX
HOPM, HOPM UHDOPMAYUOHHOU
besonacnocmu;

671a0€emb HABBIKAMU PACNO3HABAHUSL U
3awumvl unGopmayuu, UHGOPMAYUOHHOU
6e30nacHocmu IUYHOCU.

OK 4. Dppexmusnro
83aUMOOEUCMB08AMb U
pabomamv 6 KoaleKmMuge u
Komauoe

- 20NMOBHOCMb K camopaseumiuro,
camocmoAamenbHocmu u
caMoonpe()eﬂeHulo;

-0611a0eHUe HABbIKAMU Y4eOHO-
uUccne008amenbCKol, NPOEKMHOU U
COYUATLHOU 0eMENbHOCU,

Ognadenue yHueepcarbHbiMu
KOMMYHUKAMUBHBIMU Oeticmeusamu.: 0)
COBMECMHAsL 0esIMENbHOCHIb:

HOHUMANM® U UCHOTIb3068AMb NPEUMYUECMEd
KOMAHOHOU U UHOUBUOYAIbHOU PAOOmbL;
NPUHUMAMb YeAU COBMECHHOU
OesimenbHOCMU, OP2AHUZ08bIEANTb U
KOOPOUHUPOBAmMb Oeticmeus no ee
docmudiceHUI0: COCMAasaAms NiaH 0eticmsut,
pacnpeoensams poiu ¢ Y4emom MHeHUll
VUACMHUKO8 00CydHcOamyb pe3yibmanbl
cosmecmuotl pabomul;, KOOPOUHUPOBAb U
8bINONIHAMb PAOOMY 8 YCI0BUSIX PedbHO2O,
BUPMYANILHO20 U KOMOUHUPOBAHHO2O
63aUMOOCUCMEUsL; OCYUeCMEIISIND
HO3UMUBHOE CIPAMe2UYecKoe H0GeOeHUe 8
DA3TUYHBIX CUYAYUSIX, NPOSIGISAND
meopyecmso u 6000pasicerue, Oblmo
UHUYUAMUBHBIM

Osnadenue yHugepcarbHbIMu
PeYNIAMUBHLIMU OCUCTNBUAMU:

2) npunsimue cebs u Opyeux

JI00€ll: RPUHUMAMb MOMUBLL U AP2YMEHNbl
opyeux mooetl npu anaiuze pe3yibmamos
OesimenbHOCMU, NPU3HABANMb C80€ NPABO U
npaeo opyeux nroell Ha OwuOKY, pa3eueams
CHOCOOHOCTb NOHUMAMb MUP C NO3UYUL
Opy2020 uenogexa.

- cdhopmuposame ymenusa coz0asamo
cobcmeentbie NUCbMEHHbIE U YCMHbLE
CcO00WeHUs Ha OCHOBE DUOL02UHECKOU
unpopmMayuu U3 HeCKOIbKUX UCMOYHUKOS,
2PAMOMHO UCTIONL308AMb NOHAMULUHbLIL
annapam 6uonozuu;

- yMemb 8bl08USAMb SUNOME3bl, NPOBEPSMNb
UX IKCNEPUMEHMATLHBIMU CPEOCMEAMU,
dopmynupya yenv ucciedosanus,
AHATUZUPOBAMb NOLYHEHHbLE PE3YIbINAMbL U
oenams 8bl8000bl;

-NPUHUMAMb YUacmue 8 HAY4HO-
uccieoo8amenvckoll pabome no 6uono2UU,
9KONI02UU U MeOuyUHe, NPOBOOUMOU HA baze
UWIKOJIHBIX HAYYHBIX 00Wecma u nyonuyHo
npeocmasisims NOLYUeHHbLE Pe3YIbInambl
Ha y4eHUYeCcKux KOHpepeHYusIx pasHo2o
VPOGHSL.

OKy7. Cooeticmeosams
COXpamenuio oKpyscaroujel
cpeowl, pecypcocbepedicenuio,
NPUMEHSIMb 3HAHUSL 00
UBMEHeHUU KIumMamad,
NPUHYURBL HEPENCIUBO20
npoussoocmaa, 3ppexmusno
Oeticmeogams 6
Upe36bIUAHbIX

cumyayusix;

B obracmu sxonocuueckozo socnumanus.

- COOPpMUPOBAHHOCTID IKOIOZUHECKOU
KYIbmypbl, NOHUMAHUE IUSHUS COYUATbHO-
9KOHOMUYECKUX NPOYECCO8 HA COCMOSHUE
NPUPOOHOU U COYUATLHOU CPedbl, 0CO3HANUE
27100a1bHO20 Xapakmepa IKOI0SULeCKUX
npoonem;

- nIaHUpOBanUe U Ocywecmanenue Oeucmeui
8 OKpycaroweli cpede Ha OCHO8e 3HAHUS
yenet ycmouuugo2o pa3eumus
yenoseyecmea,

akmueHoe Henpusimue Oelicmeutl,
NPUHOCAWUX 8ped OKpYydcarouell cpeoe;

- yMeHUe nPOocHO3UPOBAMb
HebnazonpusmHule IKOI0SUYEeCKUe
nociedcmeust npeoOnpuUHUMaemMsblx Oelcmasul,
npeoomepauams ux,

- pacuiuperue onvima O0esmenbHoCmu
9KONI02UYECKOIl HANPABIEeHHOCIU,
081a0eHUe HABbIKAMU yYeOHO-
uccne008amenbCKoll, NPOEKMHOU U
COYUATLHOU 0esTMeNbHOCTU.

- 61a0emb CUCMeMOtl 3HaHUl 06 OCHOGHBIX
MEmMoOax HAYUHO20 NO3ZHAHUSL,
UCHONL3YEMbIX 68 OUOIOSUYECKUX
UCCIe008AHUSIX JHCUBLIX 0OBEKMOB U
aKocucmem (onucanue, usmepetue,
nposedenue HabOOeHUll); cnocobamu
BbISIGNEHUSL U OYEHKU AHMPONOLEHHBIX
usMeHenull 8 npupooe;

- yMemb GblAGISING OMIUYUMETbHbLE
NPUSHAKU HCUBBIX CUCTEM, 8 MOM HUCLE
2pub086, pacmeHull, HCUBOMHBIX U YETOBEKA,
npUCnocoOIeHHOCMb 8U008 K cpede
obumanust, abuOMu4ecKux u GUOMUYECKUX
KOMNOHEHMOS8 IKOCUCTNEM, 83AUMOCES3ell
OpeanU3MO8 8 cO0buecmeax,
AHMPONOSEHHBIX USMEHEHUT 6
IKOCUCMEMAX CBOEll MECTIHOCTUL

- yMemb GblOesiMmb CYUWeCmEeHHble
NPUSHAKU OUOTLOSUHECKUX NPOYECCOB.
obMmena eewgecme (MemadoaU3M),
unopmayuu u npespawyeHius SHepul,
bpodicenus, asmompo@Hozo u
2emepompopHo20 munog nUManus,




gomocunmesa u xemocunmesa, MUmMo3d,
Metlo3a, eamemozenesa, IMopuozenesa,
NOCMIMOPUOHATILHO20 PA3GUMUSL,
PA3MHOJICEHUS, UHOUBUOYALHO20 PA3GUNIUSL
opeaHusma (OHmMozeHe3a), 83auUmMo0eticmausl
2eH08, cemepo3ucd, Oelcmautl
UcKyccmeenno2o omobopa,
CMabunu3upyoue2o, 08UXCYue2o u
paspulearouje2o ecmecmeeHH020 omoopa;
AnIONaAmMpU1ecKo20 U CUMRAMPUYECKO20
8UO000PA308AHUL; GIIUSHUS OBUINCYUUX CUT
960MIOYUU HA 2eHOPOHO NONYAAYUU,
NPUCHOCOONEHHOCIU OP2AHUZMO8 K Cpede
obumanus, uepedo8anus HANPAaeLeHul
980OYUU, KPY2OBOPOMABEULECNE U
NOMOKA SHEP2UU 8 IKOCUCEMAX.

IIpodeccuonaibHblie IInanupyemMsble pe3yJbTaThl 00y4eHHs
KOMIETeHIIUU
1K 3.2. Oo0mue O0uue
Ilponaecanouposamso Braodemwv pabomoti no gpopmuposanuio u Coomeemcmaue no020mogneHHbIX

300p08blil 00PA3 JHCUZHU

peanuzayuy npoepamm 300p06o2o obpasa
JUCU3HU, 8 MOM HUCTIE NPOSPAMM CHUICEHUS
nompeobnenus aiKo2ous u mabaxa,
npedynpedicoenust u 6opvowvl ¢
HeMeOUYUHCKUM nOmpebaeHuem
HAPKOMUYECKUX CPeICME U NCUXOMPONHBIX
seujecms

Ymemo popmuposams obwecmeentoe
MHEHUe 8 NOb3Y 300P06020 00PA3A JHCUZHU U
MOMUBUPOBAMb NAYUEHIMOS HA GeOCHUE
300p06020 00pPA3A HCUZHU,
Hngopmuposamv nacenenue o npoepammax
CHUDICEHUSL 8eCd, ROMPeOleHUst AIKO20IsL U
mabaka, npedynpexcoenus u 60pvobL ¢
HeMeOUYUuHCKUM nompeobienuem
HAPKOMUYECKUX CPeOCE U NCUXOMPONHBIX
seujecms

3uame npunyunsl 300p06020 06paza HcusHu,
OCHOBbL COXPAHEHUsL U YKPENLeHUsI 300P08bsL;
gaxkmopwl, cnocobecmayiouue COXpaHeHuo
300p08b3L;

gopmbl u MemoOovl pabomul no
Gopmuposanuio 300p06020 00pA3A IHCUZHU,
npospammul 300p08020 0OPA3A HCUZHU, 6
MOM YUC/ie NPOSPAMMbI, HANPABGIEHHbIE HA
CHUDICEHUE 8eCd, CHUICEHUe NOMPeDNIeHUs.
anxoeos u mabaxa, npedynpexicoenue u
060pb0Y ¢ HeMeOuYUHCKUM nompeobaeHuem
HAPKOMUYECKUX CPeOCME U NCUXOMPONHBIX
seujecms

UHPOPMAYUOHHO-ASUMAYUOHHBIX
MAmepuanos 0isi HaceneHus mpeboeanusm
K OQOPMACHUIO U COOEPIACAHUIO CPEOCME
2UsUEeHUYeCcK020 0OyUeHUs..

B pesynbTaTe ocBOGHMS MpOrpaMMbl y4eOHOTO MpeAMETa peain3yeTcsl mporpamma
BOCIIMTaHUs, HampaBieHHas Ha (QOpPMUPOBAHHUE CIEAYIOMIMX JUYHOCTHBIX PE3yJIbTaTOB

(JIP):
Koanl
JInuHOCTHBIE pe3y/ibTaThIpeaTu3alui MPOrpaMMbl BOCTIUTAHUS (OeCKpunmopbot)
pe3yabTaToB
JIP o1 Oco3Hnarowuiice6a2pancoOaHUHOMU3AUWUMHUKOMBETUKOUCTIPAHDL.
TIpossraowuii akmusHy10 2pancoOanHCKyr0 NO3UYUI0, OeEMOHCMPUPYIOWUL
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JIP o2

NPUBEPIAHCEHHOCb NPUHYUNAM YeCTHOCMU, NOPAOOYHOCMU, OMKPLIMOCMU,
IKOHOMUYECKU AKMUBHBILL U YUACMBYIOWUL 8 CIYOEHYECKOM U MeppUmopuaibHOM
CaMOynpasnenul, 8 mom Yucie Ha ycio8usx 000po8oabuecmed, NpoOyKMUEHO
83aUMO0eUCMBYIOWULL U Y4ACMBYIOWUNL 8 0esIMelbHOCMU 00UEeCMBEHHbIX OP2AHUZAYULL.

JIP o4

TIpossraowuiindemMoHCmpupyiowuily8aNCeHUeKTI00AMMPY0a, 0COZHAIOWUL YEeHHOCHb
cobocmeenno2o mpyoa. Cmpemawuiics K
Gopmuposaruro8cemesolicpedenuiHoCMHOUNPOPecCuoHaIbHO2OKOHCMPYKMUBHO20
«yughposoecocneday.

JIP o5

Hemoncmpupyrowuii npugepiceHHoCmb K pOOHOU KYJlbMype, UCopuiecKoti NaMsmu Ha
ocnoge 1006u Kk Pooune, poonomy napody, manou
POOUHE, NPUHAMUIOMPAOUYUOHHBIXYEHHOCTEUMHO2OHAYUOHAIbHO20HApodaPoccuu.

JIP o9

Cobnrooarowuii u nponazanoupyiowull npasuia 300P08020 u

0e30nacHo2000pa3aicu3HU, CNOpmMa, NPeOyNPeNCOArUUILIUOONDPEO)0Ne8AIOUUIBZABUCUMOC
My Om anKo20Jis, mabaxa, NCUXOAKMUBHbIX 8eUecms,

asapmuvixuepum.o. COXpaHsOWUinCUxo102uiecKy0yCmouiugoCmb8CUmMyamueHoO
CILOJCHBIX UTU CIMPEMUMENbHOMEHAIOUWUXCS CUMYAYUSIX.

JIP 19

3abomawuiicaozawumeoxpycaroueicpedwl, co6CMEeHHOUUYYHCOUOE30NACHOCHIU, BMOMY
ucneyughposoii

JIP 18

THonumarowuii cywHocmo u COYUAIbHYIO 3HAUUMOCMb c8oell Oyoyujell npogheccuu,
NpOABIAIOWUI K Hell YCIMOUYUBblU UHmMepec.

ons SIYXUX, C]ZCZ6OCJZleClLL{MX, NO30HO02TOXUIUX 06yua}0u4uxc;t

JIP(4) o1

cnocobrocmu K COLluaJleOIZ adanmauuu u urmezcpayuu 6 061/146071’166, 6 Mmom ducie npu
peaiusayuu B03MOIHCHOCMELL KOMMYHUKAYyUuu Ha OCHogse CN0BECHOU pevu (6’7{/1}0’461;[
YCMHYI0 KOMMyHMKCll/;ulO), a makKoice, npu sicelanuu, KOMMYHUKaAyuu Ha OCHoee arcecmosol
pedu ¢ auyamu, UmerouuMu HapyuleHus ciyxa

o 06)/’{61}01/141/[)66‘}1 C HAPDYULEHUAMU onopﬁo-deueameﬂbﬂoeo annapama

JIP(4) o2

gnaoenue HasbIKaMU npocmpaucmeeHHOd u COI/;ULZJZbHO'6blmOBOZZ OpUEeHMUpOBKU, YMeHUe
CamMocmosmenvHo u 6e3onacHo nepedeueambc;z 8 BHAKOMOM U HE3HAKOMOM
npocmpancmee ¢ UCn0lb306AHUEM CNEYUATIbHO2O0 050py()06anz

JIP(A4) 03

CNOCOOHOCMb K OCMbICIEHUIO U OUhhepeHyuayuu KapmuHvl Mupa, ee 8pemMeHHO-
NpoOCMpaHCMEEeHHOU Op2aHUu3ayuu

JIP(4) 04

CNocoOHOCMb K OCMbLCAEHUIO COYUATIBHOCO OKPYIHCEHUA, CB0E2O0 Mecma 6 HEM, NPpUHAmMuUe
coomeemcmeyruux eospacnty L;eHHocmeﬁ u COL;MCUZbelXpO]leL?

0715 06Y4AIOWUXCSL C PACCMPOUCMEAMU AYMUCUYECKO20 CNeKmpa

JIP(A) o5

Gopmuposanue ymenus ciedosams ompabomanHou cucmeme npaguil No8eoeHus u
83aUMOO0EUCMEUS 8 NPUBLIYUHBIX ObIMOGBIX, YUEOHBIX U COYUATLHBIX CUMYAYUX,
Y0epaHcU8amy 2panuybl 83aumMo0eticmeusl

MPo;

YMeEHUe camocmoAamenlbHo onpe()eﬂﬂmb yenu 0esImeIbHOCMU U COCMAG/IAMb NIAHbL
0€}Zm€ﬂbHOCmu,' CamocmosamenbHO OCywecmeisinb, KOHmpoaupoeanis u
Koppekmupoeambv de}zmeﬂbHocmb; UCNOb3068ANb 6CE€ BOZMOIHCHbBIE PECYPCbL onst
O0CMUICEHUSL NOCMABNCHHBIX ueﬂed u peaiiuzayuu nianoe deﬂmeﬂbHocmu; 8b16upamb
ycneutnovle cmpamecu 6 pasjiludHsblx CUmyayusix

MP o2

YMeHue npoOyKMUEHoO o0WamuvCs U 83aumMo0elicmeo8ams 8 npoyecce CO8MeCcmHol
O0esimenbHOCIMU, YUUMbL8amb NO3UYUU OPYUX YUACTHUKOB 0essmelbHOCMU, 2 HeKxmueHo
paspeuiams KOHDAUKMbI

MPo3

gnaoenue HasbIKamu I’ZOSHCZGClmeJZbHOlZ, yll€5H0'uCCJl6006ameJZbCKOﬁ u npoekmuoﬁ
0€}Zm€ﬂbHOCmu, HaevlKamu paspeulerusl I’lp06ﬂ€M,' CNOCOOHOCMb U 20MOBHOCHb K
CaAMOCmoAAmenIbHOMYy NOUCKY Memoooes peutenusl npaKkmu4eckKkux 361001!, NPUMEHEHUIO
PAa3luU4Hblx Memoo08 NO3HAHUS

MP o4

20MOBHOCMb U CHOCOOHOCb K CAMOCMOAMENbHOU UHDOPMAYUOHHO-NO3HABAMENbHOU
OesamenbHOCMU, 61a0eHue HABbIKAMU NOJYYeHUs He0OX00UMOU UHGopmayuu u3 crosapet
PA3HLIX MUNOS, YMEHUe OPUSHMUPOBAMbCS 8 PA3IUYHBIX UCTNOYHUKAX UHGOpMayul,
KPUMUYEeCcKU OYeHusams u UHMepnpemuposanms UHGopmMayuto, Noayuaemyro u3
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PA3IUYHbIX UCIMOYHUKOB

MP o8

graoenue s3bIK08bIMU cpedcm@amu = YMERUeE ACHO, JIOCUYHO U MOYHO U3lacantb c600
MOYK)y 3peHUsl, UCNO1b306AIMb aodexsammble s13bIK06ble cpe()cmea

MP o9

graodenue HABbIKAMU NO3HABAMEbHOU peqbfzekcuu KAaK OCO3HAaHUA cosepuiaembplx
oeticmeuil U MblCIUMETbHbIX npoyeccos, ux pesyibmantoe u OCHOSCIHZ/IZZ, cparnuy ceoezco
3HAHUA U HE3HAHUS, HOBbIX NO3HABAME/IbHbIX 3a0a4 u Cp@dCWl@ UxX 00CMUINCEHUS

OJ151 27IYXUX, CADOCILIUAUUX, NOZOHOOTOXUUX 0OYUAOUUXCSL

MP(A) n

8l1a0eHue HABbIKAMU Onpedesienus U UCNPABIeHUs CheyUudUuiecKux ouubox
(@aepammamuszmos) 6 nucbmennol u ycmuou peuu

0715 00Y4AIOWUXCSL C PACCMPOUCIBAMU AYMEHMUYECKO20 CNeKmpa

MP(A) o2

CcnocooHoCcmb niadupoeanmsv, KOKmMpoJaupoeams U OYyeHueamb cobcmeenmvie y'{€6Hbl€
oelicmeusi 6 COOmeemcmeull ¢ NOCMAasIeHHoU 3a0ayell U yciaosuAamu ee peajiuzayuu npu
conpoeoofcdaiomed nomouiu neoazocu4eckoco pa6omHuKa u opeaHu3yi0u;eﬁ nomowu
movromopa

MP(A) o3

osradenue ymeHuem onpeoeisimes Hauboee dQp@exmusnvie cnocoObl 00CMUICEHUS.
pe3yibmama npu ConpogoANcOarWell NOMOwU nedazoeutiecKko20 pabomHuKa u
opaanuzyoujeti NOMoOwU Mmulomopa.

MP(4) o4

o61adenue yMeHueM 8blNOIHAMb 0elCmEUs NO 3A0AHHOMY AN20PUMMY UL 00pa3yy npu
conpogodicoaroweli NOMowu neda202uiecKko20 pabomHuKa u Op2aHu3yowel NoMouu
mblomopa

MP(A) o5

osnadenue YMeHUem oyeHueantsb pesyibmam ceoell 0esimebHOCIU 8 COOMEEMCMBUU C
3A0AHHBIMU DMATIOHAMU npu opeaHusyrou;ezZ nomowu mvromopa.

MP(A) os

CNOCOOHOCMb CAMOCMOSIMENLHO 00PAMUMbCIL K Neda202uieckomy pabomHuky (nedazoey-
NCUXON02Y, COYUATLHOMY Nedazozy) 8 Cayuae TUUHbIX 3ampyOHeHUll 8 peuleHUU KaKko2o-
ub0 sonpoca

MP(A) o9

CNocoOHOCMb CAMOCMOAMENbHO 0CUCMB08AMb 6 COOMBEMCMEUL C 3A0AHHBIMU
IamajioHamu npu noucke uH(j)opmauuu 6 PA3TUYHbIX UCMOYHUKAX, KpUumu4eCKu oyeHueamsb
u uHmepnpemuposeamas noiydaemyro mtqbopmaumo U3 pasiuinvlx UCNMOYHUKOB

HPyOl

C(i)OpMupO@ClHHOCWlb cucmemvl 3HAHUU 00 0614414)6 ouono2UYecKUx 3AKOHOMEPHOCNIAX,
3AKOHAX, Meopusix,

HPyoz

cqbopMupoeaHHocmb yMeHMZZ uccnedosams u anaausupoesaniob buono2uyeckue ooveKkmol u
cucmemol, 00bACHAMD 3AKOHOMeEpHOCmuU OUONIO2UYECKUX npoyeccos u }ZGJZQHHIZ,'
NpoOcHO3UpOoBaANntb NoCcAe0Cmeust 3HAYUMbIX OUOIOULECKUX MCCJZ@OO@CZHMZZ,’

0J151 CIIenvlX, C1ab0BUOAWUX 00YYAIOUUXCS

IIPy(A) 01

CcOpMUPOBAHHOCIb HABLIKOG NUCLMA HA OPALNEECKOU NeYamHOU MAWUHKe

OJI51 27IYXUX, CADOCTLIUAUUX, NOZOHOOTOXUUX 00YUAIOUUXCSL

HPy(A) 02

cpopmMuposanHocme u pazsumue OCHOBHLIX 8UO0E PeUesoll OeamenbHOCIU 00YUarOUWUXCS
- CILYX03PUMENbHO20 B0CHPUAMUL (C UCNONIL30BAHUEM CTIYXO8bIX ANNapamos u (unu)
KOXJIeAPHLIXUMNIIAHMOE), 2060PEHUS, YMEHUs, NUCbMA

07151 00YUAIOWUXCS C pACCMPOUCBAMU AYMUCUYECKO20 CNeKMPa

HPy(A) 03

0671a0eHUe OCHOSHBIMU CIMUTUCIUYECKUMU pecypcamu 1eKCuKu u qbpaaewlozuu A3blKA,
OCHOBHbIMU HOpMAMU IUmepamypHO2o A3blKd, HOpMaMU pedesoco smukema,
npuo6pemeHue onsvlma ux ucnojlb306aHul 6]?61466071 u aﬂbmepuamueﬁoﬁ
KOMMyHMKdmuGHOTJ npakmuke npu CO30aHUU YCMHbLX, NUCObMEHRHbLX, ATbMEPHAMUBHbBIX
6blCKa3b18aHulZ,' cmpemMleHUe K 603MOHNCHOCMU 6blpA3UNTb cobcmeennble MblCau U
uyecmed, 0003Hayumo CO6CI’116€HHyIO no3uyuio
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2. CTPYKTYPA U COAEP KAHUEYYEBHOI'O IPEIMETA

2.1. O6bemM yueOHOTO NpeaMeTa U BUAbI y4eOH0ii padoThI

Buj yueOHoi1 padoThI O0bem B yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 144
Bcero ¢ npenoxaBartesiem: 114
B TOM YHCIIE:

1.OcHOBHOE coepKaHuE:
-JIeKYUU/ypoxu 50
-npakxmuyeckue 3aHAmus 40
-n1abopamophwvie pabomol 12

2.IIpodeccronanbHO OPUESHTHUPOBAHHOE COJIEPIKaHUE:
-JIeKYUU/ypoxu 6
-npakmuieckue 3aHAmus 4
-nabopamophvie pabomeol 2

IIpomexyTounas arrecrauus (3x3amen) I cemectp 18

IIpomexyTounas arrectauus (3x3amen) Il cemectp 12




2.2. TemaTnyeckuii niian u coxepxanue ydyeonoi nucuuminabl OYIL08 (IT) BUOJOTI' U

dDopmHpyeMble
HaumenoBanue KOMIETeHIIHH
Oo0bem (OK) /
pa3iesioB U TeM CoaepxaHue y4eOHOIr0 MaTepuasia, IPaKTUHYeCKHe 3aHATHS
4yacoB JINYHOCTHBbIE
pe3yJIbTaThl
(JIP)
1 2 3 4
Pa3nea 1. Knerka — cTpyKTYpHO-()yHKIMOHAJILHAS €IMHHUIIA }KUBOT'0 10/16/4
4/2/0
Tema 1.1. O3HakomieHue cmyoeHmos ¢ hopmamu mexywel u RPoMed’CymoyHOU ammecmayul, OCHOBHOLL
buonorus xak Hayka. U OONOTHUMENbHOU TUMepamypol no Kypcy OUCYUNIUHBL U NpO8edeHUue UHCMPYKMAaxica no
OOm1ast XapakTEepUCTHKA | MexHuKe 6e30nacHocmu.
YKU3HU. Coaep:xxanue yueOHOro MaTepuaJia: OK o1
buonorus kak Hayka. CBsi3b OMOJIOTHUHU C IPYTMMH HayKaMu: Ouoxumusi, Onodusmka, OMOHUKA, OK o4
redoreorpadus u ap. Ponp u mecro Ouonoruu B (OpMHUPOBAHMHM COBPEMEHHOM Hay4dHOMH TP o1
KapTUHBI MHUpa. 3HaueHHue Onosiornyeckux 3HaHul. Mcropus 6uonoruu. 3HauyeHHe UTOJIOTUU JIP o5
JUIs pa3BUTUA OHWOJOTMHM M TIO3HAHUS MPUPOJbl. MeToabl LMTOJOTHH: MHUKPOCKOIUS, 2 JIP 18
xpomaTtorpadus,  3ymekrpodope3,  METOJ  MEYEHbIX  aroMoB,  JauddepeHIHraIbHOe JIP(A)os
HEHTPUPYTUpOBaHUE, KyJIbTypa KIeToK. Pa3HooOpasue Ouocucrem. OpraHuszanus 11%1’3604
07

OMOJIOTUYECKNX CHUCTEM. YPOBHU OpTaHH3AIlMM OWOCHCTEM: MOJICKYJSIPHO-TEHETHYCCKHH,
OPraHOUJHO - KJIETOYHBIH, OPTraHW3MEHHBIH, MOMYISIMOHHO-BUIOBOH, 3KOCHCTEMHBIH
(buoreonieHoTnueckuii), OmocdepHsiif. Hayku, wusywatomme OHOJOTHYECKHE OOBEKTHI Ha
pa3HBIX YpPOBHSAX oOpraHm3anuu >ku3HH. OOIIas XapaKTepUCTUKA >KU3HH, CBOWCTBA MKUBBIX
cucreM. [Iporeccrl, Mpoucxoasipe B OMOCHCcTEMAaXx.
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Tema 1.2.
buonornuecku BaxHble
XUMHUYECKHUE COETUHEHUS.

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJEPKAHME!

XUMHUYECKUN cOCTaB KieTku. Heopranudeckue BemIeCTBa KJIETKM M KMBBIX OpPraHU3MOB.
Heopranuueckue BeliecTBa KIETKH, HUX OHOJIOTHYECKash pOJb. 3HAYCHHE BOJBI JUIS
KHU3HEIeATeNbHOCTH KieTKu. [locTymienue BemiecTs yepe3 MeMOpaHbl B KIETKY. IlaccuBHBIN
TPAHCIIOPT BEIIECTB B KIETKY: Auddy3us, ocmoc, odserdyeHHas auddysus. [lonstue o rumo-,
TUIEP- U30TOHUYECKUX PACTBOpPaxX U UX MPUMEHEHUE B MEIUIIMHCKOM MpaKTUKe. DHIOIUTO3 U

sK301UTO3. Oprannyeckue BelecTBa KieTku. buonornueckue noaumepsl. benku. CtpykTypa u OK o4,

¢bynkuun  OenkoBoil  Monekynbl. DepMeHThl, TNPUHIMI WX JACUCTBHS.  YTJIEBOBI. OK o2,

buonornueckue ¢ynknuu yriaeBogoB. Jlunuael. OOmumid 1wian crpoeHus. I uapoduinbHO- OK o4

runpodoOHbie cBoiicTBa. Knaccudukanms nunmmoB. buonormueckue (GyHKIWW JTUIHIOB. JIP gg,

AT®. Crpoenne wmonekyiasl AT®. buonornueckne ¢ynkuuun ATO. benku, Kak JIP 18,

OMOJIOTUYECKHE TOTUMEPHI, CTpOoeHUE, (PYHKIIMH. AMHUHOKHCIOTBI — MOHOMEPHI OENKOB, MX JIP(A)o1,

am@orepHblii  xapakrep. MexaHusm oOpa3oBanus mnoiunentuaa. CTpyKTypa OENKOBBIX MP o4,

Moutekyin. CBoiicTBa OEIKOB: JIeHATypaIus u peHarypanus. | uapoduibHble CBOWCTBA OCITKOB. [TPyp;,

CrnenuduuHocts 6e1K0B. DYHKIIUN OEIKOB B OpraHu3Me. YTIJIEBO/bI, UX XUMHUECKUI COCTaB.

Knaccudukanuusa yrneBosoB u ux cpoiictBa. DyHkiuu. Jlokanuzanusi yrieBoJlOB B KIIETKE.

Junuapl, ux Ki1accupukanus. XUMUYECKUH COCTaB U CBoicTBa nunuioB. DEepMeHTHI, UX

¢byHkuu 1 xumudeckuid cocraB. Homenkiatypa ¢epmentoB. Kiaccuduxamus. Mexanusm

NENCTBUSI, CBOMCTBA. BnusiHue pa3nuuHbiXx (pakTopoB Ha paboTy (pepmentoB. Pomb OGenkos-

dbepmentoB B cuntese JJHK u PHK. I'opmonsl.
Tema 1.3. IpakTHuyeckoe 3ansaTue Nel: OK o1, OK 2,
Heopranmieckue Heoprannyeckue Bemectsa KkieTku. Knaccuukaiys 31€MEHTOB IO COAEPKAHHIO B KIIETKE. OK 04 JIP g9,
BCIICCTBA KIICTKH. 3HaueHHe XHMUYECKHX JJIEMEHTOB JUIi JKMBOTO OpraHmi3Ma. llpencraBieHHe YCTHBIX JIP 18, MP g3

COOOIIeHNH ¢ Tpe3eHTaluel, MOATOTOBICHHBIX 110 MEPEYHI0 HCTOYHUKOB, PEKOMEHI0BAaHHBIX MP o MP(A) o2

IIPENo/IaBaTeIeM ITPyo1
Tewma 1.4. IpakTHyeckoe 3ansiTue Ne2: OK o,
Oprannyeckue BemecTsa Opranudeckue BemlecTBa KieTku. Kimaccudukamusi 5J€MEHTOB MO COACPIKAHUIO B KIIETKE. OK o2,
KICTKH. 3HaueHNue XMMHUYECKUX 3JIEMEHTOB JIJIsl )KMBOTO Oopranusma. Posib 6enkoB, yrieBoJoB U KUPOB OK o4

B OpraHu3Me ueyoBeKa. BurtamMuHbBl M OMOJOTMUYECKH AaKTHBHbIE JOOABKM, UX 3HAYCHHE B JIP g9,

JKU3HU OpraHu3Ma 4ejoBeka. | umo- u aBuTaMuHO3bI UX nociencTBus. [IpencraBiennue yCcTHBIX JIP 48,

COOOIIEHNH ¢ Tpe3eHTalMel, MOITOTOBICHHBIX 110 MEePEYHI0 HCTOYHUKOB, PEKOMEHI0BaHHBIX MP o3

TnpernojaBaTeneM MP(A) 02
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Tema 1.5.

JlaGoparopHasi padora Nel:

OmnpiTel ¢ xuMuueckumMu | [loAroroBka BapuaHTOB OMNbBITa, HAOMIOJACHHWE 33 KaYeCTBEHHBIMH DPEAKLMSMH, 3aIOJTHEHUE 8§ gi
BEIIECTBAMU paOoueil TabnuIbl, MHTEPIIpEeTALUs Ha0JII0JaeMbIX SIBJICHUH, ((OPMYIUpOBaHKE BEIBOJOB OK 04’
[lonroroBka BapHaHTOB OIbITa, HAOMIOJEHUE W3MEHEHHUS PACTBOPUMOCTH JIMIHUJAOB, TIP 14
3anojiHeHue paboueil TaOauLbl, MHTEpIpeTanuss HaOIroAaeMbIX SBJICHUH, (OPMYIMpPOBAHUE MP 02’
BBIBOJIOB MP (A) o5
Tema 1.6. Cojep:kaHue yueOHOro MaTepHaJa:
CrpykrypHO- Knerounas teopus (T. IBann, M. Ilneiinen, P. BupxoB). OcHOBHBIE NOJIOKEHUS
(yHKIHOHATbHAS COBPEMEHHOM KIIETOYHOW TEOpUU. THIBI KIETOK: dYKApUOTHYECKas M INPOKAPUOTHYECKAs.
OpraHu3alns KICTOK CpaBHHTEIbHAS XapaKTEPUCTHKA KJIETOK JYKapuOT (PaCTHTENIBHOM, XKMBOTHOM, TPUOHOM).
CrpoeHrne TpPOKApUOTHYECKOW KiIeTKH. (OCOOEHHOCTH CTPOCHHUS TeTepoTpodHOH |
aBTOTPO(HOW TNPOKAPHUOTHYECKUX KJIeTOK. CTpoeHHe IuUIa3MaTH4ecKO MeMOpaHBI. OK oy,
TpancopT BemecTB 4epe3 IUIA3MAaTHYECKyI0 MeMOpaHy: TIacCHBHBIM M aKTHBHBIM. OK o2,
OHAOLUTO3: MUHOLUTO3, (arouuro3. Ox3ouuto3. OO00JI0YKAa MM KIETOYHAs CTEHKA. OK g4
CrpykTypa ¥ (YHKIMM KJIETOUYHOW CTEHKM pacTteHuil, rpubos. Lluromnasma. L{uTo30:sb. Jjg ZZ’
[Tutockener. OgHOMeMOpaHHblE OpPraHOMIbBl KIETKH: 3HAoruiazMmatudeckas cerb (OIIC), MP 04’
anmnapar ['oabpaKu, TM30COMBI, IEPOKCUCOMBI, BAKYOJIM PAaCTUTENBHBIX KiIeTOK. CTpoeHue u HPYO1:
¢GyHKIMM ~ OJHOMEMOpaHHBIX  opraHouzoB  kietku. Kuerounsit  cok.  Typrop.
[TomyaBTOHOMHBIE ~ OpPraHOWIbl  KJIETKH: MHMTOXOHJpPHUH, IUIACTHJIBL:  XJIOPOIUIACTBHI,
XPOMOIUIACTHI, JIGHKOIJIACTBI, UX CTpOeHHe U QYHKIMU. SIepHBIi annapaT KJIETKU, CTPOESHUE
u pynxnun. HememOpaHHbIE OpraHOMIbI KIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIE€TOUYHBIH
neHTp. OpraHou/ibl IBUKEHUS: PECHUYKHU U KTyTUKUA. CTpoeHne U pyHKIIUU HeMEeMOpaHHBIX
OpPraHOUJIOB KJIETKH.
Tema 1.7. Jlaboparopnasi pabora Ne2: OK o,
CrtpoeHue KiIeTku [TIpuoOperenne onbiTa NPUMEHEHUS TEXHUKM MUKPOCKONHMPOBAHUS TPU  BBIMOJIHEHUH OK 02’
nabopaTOpHBIX PabOT. 3HAKOMCTBO C YCTPOWCTBOM MHKPOCKOIIA, OCHOBHBIMHU TPaBHJIAMH OK 04’
paboTel c paHHBIM mpubopoM. HaOmroneHue KIETOK pPAaCTeHMH W KUBOTHBIX TIOA JIP 15
MUKPOCKOIIOM, TPUTOTOBJIEHHE MUKPOIIPENapaToB, UX W3ydyeHHe U onucanue. CpaBHUTENbHAS MP 03:
XapaKTepUCTHKA KJIETOK pPacTeHM, UBOTHBIX, TPHOOB U Oaktepuil. M3yuenue ctpoenus u MP(A)
(GyHKIMU yacTeid M OpPraHOMJOB KJIETKH. B3auMocBs3M cTpoeHus M (YHKIMHA dYacTed u HPy()lO&

OpraHona0B KJICTKH.
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Tema 1.8.

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJEPKAHME!

CrpykTypHO- CrpoeHne XpoMocoM. XPOMOCOMHBIM Ha0Op KJIETOK, I'OMOJIOTMYHBIE M HETOMOJIOTUYHbIE
(hyHKIIMOHATLHBIE XPOMOCOMBI, TalIOWJHBIH W auitouaHbld Habop. Hykmemnoswie kuciorel. JIHK u PHK.
(bakTopsI CrpoeHne HykJIenHOBBIX KucinoT. Hykimeorunasl. KomiuieMeHTapHbIE a30TUCTBIE OCHOBAHUS.
HACJIEICTBEHHOCTH [IpaBuno Yapradpda. Crpykrypa JAHK — gBoitHas coupanb. MecToHaxoxXaeHUe U OK o,
ouonornuyeckue ¢ynkumu JIHK. JIHK-skcneptuza. Bumpr PHK. ®@ynxmun PHK B kietke. OK o2
HyknenHoBblE KHUCIOTBI, T€HHBIM YypPOBEHb OpraHU3AlMM HACJIEACTBEHHOIO Marepuaa. JIP g9,
Xumunueckas opranusanus resa. HykiienHosbsie kuciotsel. Buasl HykinenHoBbIX kucior. [JHK u JIP 18
PHK xak Ouomomumepsl. MOHOMEpPHI HYKJICHHOBBIX KHCIOT — HYKJICOTHABL. Buapl MP g4,
nykineotunoB. JIHK u PHK. Crpykrypa JHK wmogens [Ix. Yorcona u @ Kpuxka. [1Pyo1
buonornueckuii (reHernmueckuii) kox M ero cpoiictBa. CpoiictBa JIHK permukanus u
penapauus. Bunel PHK. OcHoBuble pasnmuuuss B crpoenun u ¢ynkuusx PHK u JIHK.
Jlokanu3anus HYKJIEUHOBBIX KUCIOT B KieTke. AT®, XUMHUYECKH cOCTaB, OCOOCHHOCTHU
cTtpoeHus. MakposHepreTudyeckue cBsi3u. buonornueckas poinb AT®. Cunrtes ATO B
MUTOXOHJIPUSIX U IJIACTUIAX.
Tema 1.9. IIpakTnyeckoe 3ansaTHe Ne3: OK o3,
Hyxneunossie kucnorsl. | CpoiictBa JAHK perumukanusa u penapanus. Buasl PHK. OcHoBHBIE pa3inuuus B CTPOCHUM U OK o5
ATO. dbyaxkumsx PHK u JIHK. Jlokanuzaiusi HyKJIE€MHOBBIX KHCIOT B KieTke. AT®, xuMmuueckuit JIP o,
COCTaB, OCOOEHHOCTH CTpoeHMs. PemieHwe 3agay Ha oOmNpeAeseHHE IOCJIeI0BaTeIbHOCTH JIP 15
HYKJIEOTHJIOB. MP g,
HPyOg
Tema 1.10. IIpakTnyeckoe 3ansaTHe Ne4:
IIponeccsl MaTpUYHOrO Matpuunelii cunte3 JHK — perumkanus. [lpunnunsr permmmkanuu  JHK. Mexanusm %If(m,
CUHTE3a peruukatu  JIHK. Pemapamus JIHK (nopennexatuBHas, mocTpemiekatuBHas). Peakuuun JIP 04
MaTpUYHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B peakuusx mMarpudHoro curesa. JJHK P 09,
n reHsl. ['eHeTMyeckuii Koja, ero cBoucTBa. TpaHckpunuus — maTpuuHbld cuHTe3 PHK. MP 18
Tpancmsiiust 1 e€ stambl. YcnoBusi 6uocunTeza Oenka. Ctpoenue T-PHK u kommpoBanue p 09,
aMUHOKHCIIOT. Ponb pubocoM B GrocrHTEe3€e Oenka yos
Tema 1.11. IIpakTnyeckoe 3ansaTHe NeS: OK o,
OcHOBHBIE BHJIBI MAaTpUYHBIX IE€PEHOCOB. lIprMeHEeHMEe MOHATUN «TEHETUYECKUH KO, OK o4
Brocurres Gemka. «pEIUIMKALMs», «TPAHCKPUIILUA», «TPAHCHALUSA». PellleHne CUTyallMOHHBIX 3a7ad 110 JIP g9,
MOJIEKYJISIpHOII ~ reHeruke. Pemenwe 3amau  Ha  ompefelieHue  IOCNIe0BaTeIbHOCTH JIP 15
aMMHOKHUCIIOT B MoJieKyje Oenka. PerneHue 3amadu Ha ompesesieHHe MOCIe0BaTeIbHOCTH MP 9,
aMUHOKHCIIOT B MOJIEKyJe Oelika B Cily4ae M3MEHEHHs MOCIEeI0BaTEIbHOCTH HYKJIEOTHIIOB [TPyo,

JTHK.
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Tema 1.12. Hekneroudrle

Conep:kanue yuyeOHOIro MaTepuaJa:

OK o4

(bopMBI )KU3HU Bupycel — HeksieToyHbIE (OPMBI JKU3HM W OONMratHeie napasutbl. CTpOeHHE MPOCTBHIX U JIP o9
CIIO)KHBIX BUPYCOB, peTpoBUpYcOB, OakTepuodaron. Kuznennsiii nuxn JIHK-comepxkammx JIP 10
BupycoB, PHK-conepxxamux BupycoB, 6akrepuodaro. BUU, remarut denoseka. bakrepuw. JIP(A) o3
O6mas xapakrepuctuka. [lonstue mramm. Bupycsl u 6akTepun: cXoACTBa U pa3Inyus

Tema 1.13. IIpakTuyeckoe 3ansaTue Ne6:

XapakTepucTuka Bupycel — Heknerounsie Gpopmbl, ux 3HadeHue. boprOa ¢ BupycHbiMu 3a0oneBanusimu (CITU]]

HEKJIETOYHBIX OpM u np.) Bupycel u Oakrepuodaru. OCOOEHHOCTH CTPOEHUS M Pa3MHOKEHUS. 3HAueHUE B OK o4

OpPraHHU3MOB. NpUpPOJE W OJKU3HM 4YeloBeKa. Mepbl MNpOMMIAKTHKH PACHPOCTPAHEHUST BUPYCHBIX JIP o9
3aboneBanuii. Bupyc CIIN/{a. IIpodunaktuka CIINa. TectupoBanue na BUY. Bupycusie u JIP 10
OaktepuanbHble 3a0oseBanus. OOIIME MPUHIUIIBI UCTIOIH30BAHUS JIEKAPCTBEHHBIX BEIIECTB. JIP(A) o3
OcoOeHHocTH MpUMEHEHHs aHTUOMOTHKOB. [IpencraBieHue yCTHBIX COOOIIEHUH €
[pe3eHTallMe, MOArOTOBJIEHHBIX IO  IEpPEYHI0  HMCTOYHUKOB,  PEKOMEHJIOBaHHBIX
MIPENO0/IaBaTEIIEM.

Tema 1.14. O6men Conep:xanue yueOHOIro MaTepuasa: OK

BEIIECTB U MPEBPALIEHUE | ACCUMWIISIIUS M JUCCUMWIISALUSA — JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIECTB: OKOZ,

SHEPIUU B KIIETKE aBTOTPO(HBIN U reTepOTPOPHBIHN, a9pOOHBINH U aHAPOOHBIH. JIP 04
OOMeH BellecTB M MpPEBpAIIEHUs SHEPrMH B KJEeTKe. JHepreruueckuit oOmeH. Craauu TP 09
sHepreTuyeckoro oomena. bpoxxenue u apixanue. [lnactuueckuit 0OOMeH WM aCCUMIUISIIHS. MP 18
AT® u ee ponb B Merabonu3me. Butamunsl. Perynsius nporeccoB npeBpalieHus BemecTB U TP 03
SHEPruM B KJIETKe. DHepreTuyeckoe olOecrieyeHue KieTku: npespamieHne ATD B 0oOMEHHBIX MP (10)3
nporeccax. PepMeHTaTUBHBIN XapaKTep peakluid KJIeTOUHOro MeTaboar3Ma 09

Tema 1.15. IIpakTHyeckoe 3ansaTHE Ne7: OK

DOoTOCHHTES. W3yuenne MexaHM3Ma M 3HA4YeHUs MpoLECcCOB (oTocuHTE3a M XeMocuHTe3a. IlepBHUUHBIMA P 04

XeMOCHUHTE3. CHUHTE3 OpraHM4ecKkux BemecTB B kierke. [lmactuueckuii oomeH. doTocuHTe3. XEMOCHUHTES. TP 09
AHa3poOHBIN 3HEepreTHueckuii oOMeH. AHa’poOHbIe opraHu3Mbl. bpokeHue, aBTOTpOGHBINH U MP 10
reTepoTpoHBINA TUII MUTAHUS. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHH. MP( A0)105

Oranel 2HEpreTudeckoro obmena. [nukonu3. buojormdeckoe OKHUCICHHE, WIH KIETOYHOE
NBEIXaHUE.
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Tema 1.16.

Conep:kanue yuyeOHOIro MaTepuaJa:

JKu3HEeHHBIN UK Krnerounsnii mukm, ero mepuoabl W perymsmus. llepuombl uwHTEp(dassl MX OCOOCHHOCTH. OK g2,
KJIeTKU. Muto3. Melios. JubdepeHnmanus KJISTKH W apecT KJIeTOouyHOro mnukia. Jlenenue kimetku — muto3. Cramuu OK o4
MUTO3a U TMPOUCXOJIUE Mpoiecchl. KapuoknHes W IUTOKMHE3. buonormyeckoe 3HaueHUE 5 JIP o9
MHTO3a. Mei03 — pelyKIIMOHHOE JACJICHUE KIIETKH. JIP 15
Cranuu meiioza. Meiio3 — ocHOBa 1MOJIOBOTO pasmMHokeHus. [loBeneHre XxpoMocoM B Meiio3e. JIP(A) o3
Kpoccunrosep. buonorumdeckuii cmbici Meio3za. D¢dekTsl Mmeiio3a. Meiio3 B KH3HEHHOM
LUKJIE OPTaHU3MOB.
Tema 1.17. IpakTuyeckoe 3ansTue Ne§: OK g,
CpaBHuTenbHas 3apucoBKa CTaJui MUTO3a, UX XapakTepuctuka. OnpeeneHue 3HaueHus MUTO3a AJIsl KJIIETOK U OK o4
XapaKTEPUCTHUKAa MUTO3a | MAaKpOOPIaHU3MOB. 3apUCOBKA CTaUN Mei03a, UX XapaKTEePUCTUKA. Y MEHHE CaMOCTOSITEIIbHO 5 JIP o9
1 Melo3a. HAXOIWTh OTJIMYHAS MHUTO3a OT Meno3a. Ilonmmmares 3HaueHue Meiio3a. PabGorta ¢ JIP 18
MuKpodoTorpadusiMu, cxeMaMu, TaOIUIIAMH, PUCYHKaMHU. MP o1
I1Pyop,
Pa3znen 2. Ctpoenue n GyHKIMU OPranu3Ma 16/10/2
21412
Tema 2.1. Conep:xanue yueOHOIro MaTepuasa:
Crtpoenue opranusma. OnnoxyeTounble opraHu3mbl. KonoHuWanmbHbIE OpraHu3Mbl. MHOTOKJIETOYHBIC OPraHU3MBI. OK
B3anMocBs3p yacTell MHOTOKJIETOYHOTO opranusma. @yHkuusa. OpraHbl 1 CUCTEMBI OPraHOB. OKOZ’
Anmapatel  opraHoB. [omeocTta3 opraHu3amMa © = €ro TOAJEpKaHHE B  TIpolecce 5 P 04
KU3HeAeITeIbHOCTU. DyHKIMOHAIbHAS CUCTEMa OPraHoB. TkaHU pacTeHuil. TkaHu KUBOTHBIX JTP( A0)4 ’
u denoBeka. Opranbl pacreHuil. OpraHbl U CHUCTEMBl OpPraHOB >KMBOTHBIX M YeEJIOBEKa. 02
3HavYeHHE ONOPBbI, IBUXKCHUSI, TIUTAHUS, AbIXaHUs, TPAHCIIOPTA BEIIECTB, BBIACICHMS, 3AIIHUTHI.
3HavYeHHE MPOSBICHUS Pa3IPAKUMOCTH U PETYIISIINU.
Tema 2.2. JlaGoparopHoe 3ansTHe Ne3: OK 01, OK o,
CrtpoeHue KIeToK PaccmoTtpers MHOrooOpasue KJIETOK paCcTUTEIBHOTO M KHUBOTHOTO OpraHu3mMoB. JlaTh 2 OK g4 JIP g3,
MHOT'OKJIETOYHOI'O CPABHUTEIbHYIO XapaKTEPUCTUKY TUIIAM TKaHEN PACTEHUU U )KUBOTHBIX. MP o3 MP(A) s,
OpraHusma. [TPyp1
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Tema 2.3. ®opmbl

Conep:kanue yuyeOHOIro MaTepuaJa:

Pa3MHOXKEHHUS BocnpousBenenue opraHusmMoB, €ro 3HaueHue. Pa3zMHOXXeHHME U OIUIofoTBOpeHue. PopMmbl
OpraHHU3MOB pa3MHOXXEHHs oOpraHnu3moB. becronoe u monoBoe pasmHOkeHue. OTIUIOAOTBOpEHUE Y OK
LIBETKOBBIX PacCTEHHUH U MO3BOHOYHBIX >KMBOTHBIX. BHEIIHEe U BHYTpEHHEE OILUIOAOTBOPEHUE. P 02
becrionoe pasmuoxenne. @opmbl OECIONOro pa3MHOKEHUS KUBOTHBIX U pacTeHuil. BrnusHue MP 18,
yCIIOBUI BHEIIHEH Cpeibl Ha MPOIECC OECIOIOT0 pa3MHOKEHHUs. 3HAUYCHUE KJIOHUPOBAHUS IS TP 08,
yenoBeka. Buapl 0ecrnonoro pa3sMHOXKEHHs: MPOCTOE JEJNeHUE HaJBOE, IIOYKOBAHHE, Yoz
pa3sMHOXKEHHE CIIOpaMH, BEreTaTHBHOE pa3MHOXEHHE, (parMeHTalus, KIOHHPOBAHUE.
[TonoBoe pasMHOkeHHEe. XapaKTepUCTUKA MOJIOBBIX KIETOK. CTpoeHue sinekneTok. CTpoeHue
criepMaTo30mia. XpoMOCOMHBIE HAOOPHI OJIOBBIX KJIETOK.
Tema 2.4. Becnosioe IpakTuyeckoe 3ansiTue Ne 9: OK o2
pPa3MHOXKEHUE YMeThb BBIICISTh OCOOCHHOCTH M THIBI OECIOJIOrO Pa3MHOXKEHUS. YKa3aTh OTIUYHS MEXIY JIP 18,
dbopMaMu Oecroyoro pPa3MHOKEHHSI Y MPOCTEHIIMX XUBOTHBIX M pacTeHuil. OOBSCHUTH MP g9,
HACJICJICTBEHHYIO OJHOPOTHOCTH MIOTOMCTBA IIPH OECIIOIOM Pa3MHOKEHUU. MP(A) o3
ITPyo
Tema 2.5. IIpakTnueckoe 3ansaTue Ne 10: OK
CpaBHuTenpHas YMeTh BBIACNATh OCOOCHHOCTH U THUIBI OECIIOIIOr0 Pa3MHOKEHMsS. YKa3aTh OTIUYUS MEXKIY P 02
XapaKTEPUCTUKA ¢dbopMaMu 0Oecrnojoro pa3MHOXKEHMSI y MPOCTEHIIMX MXUBOTHBIX M pacTeHHil. OOBSACHUTH MP 18
0€ecroJoro 1 MoJoBoro HaCJIEICTBEHHYIO OJTHOPOTHOCTh TIOTOMCTBA IPHU OECIOJIOM pa3MHOXKEHUH. Pa3BUTHE MOIOBBIX MP( A?;’ ’
Pa3MHOXKEHHUS. KJIETOK y pacTeHHM M >KUBOTHBIX. CpaBHUTENIbHAs XapaKTEpUCTHKA OECIOiOoro U IMOJI0BOTO HPy0203
Pa3MHOXXEHHs, OIUIOJOTBOPEHHS Y LBETKOBBIX PpAaCTEHUH U II03BOHOYHBIX JKUBOTHBIX,
BHEIIHET0 ¥ BHYTPEHHET 0 OIJI0IOTBOPEHUS, TOPOJ (COPTOB)..
Tema 2.6. Coaep:xanue yueOHOro MmaTepuaJa:
OnToreHes )kMBOTHBIX U | ['amerorene3 y »kuBOTHBIX. CnepmatoreHe3 M ooreHe3. CTpoeHHE IMOJIOBBIX KIIETOK.
yenoBeka. OHTOreHes OmnonorBopenue. HWHauBuayanbHOe pa3BUTHE opraHusma (oHrtoreHes). IlapTeHorenes. OK
pacTeHui OMbpuorenes (Ha mnpumepe naHuerHuka). Cragum smOpuoreHesa IloctamOproHanbHOE P 02
pasButHe. CTaguu MOCTIMOPHOHAIBHOTO PA3BUTUS Y JKUBOTHBIX W 4ejoBeka. Ilepuonsl P 09
OHTOT€HE3a 4YeNoBeKa. buosormueckoe crapeHne W cMepThb. l'epoHTonorus. IIpuumHbL MP 18
HapylLIeHUH pa3BUTUS OpraHu3MoB. JKW3HEHHbBIE LHKIBI M YEPEJOBAHHME IOKOJICHUH. MP( Ao)llg
[TocneacTBus BAUSHUS aJIKOTOJIsl, HUKOTHHA, HAPKOTHYECKHUX BEUIECTB Ha pa3BUTHE 3apO/iblIlia TPy ( A;)oé

YeJI0BeKa U SMOpPHOHAIBHOE pa3BUTHE KUBOTHBIX. ['amMeToduT u ciopodur. PasmHoXeHHe U
pa3zBuTHe Bojopociei. PasMHOXKeHHE M pa3BUTHE CIIOPOBBIX pacTeHuWid. PasMHOXeHHe u
pa3BUTHE CEMEHHBIX pacTeHMi. PocT. Ileproasl OHTOreHe3a pacTeHHi

IIpome:kyTouHnasi arTecTanusi B gopme IK3aMeHa

18

20




Tema 2.7. Conep:kanue yuyeOHOIro MaTepuaJa: OK o4
OcCHOBHBIE IOHATHS I'enernka kak Hayka O HacCJEICTBEHHOCTHM W HW3MEHUYUBOCTH OpraHu3MoB. OCHOBHbIE JIP o1
TE€HETUKH FEHETUYECKUE TMOHATUS M CUMBOJbL. [eH. ['eHorun. @eHotun. AJenbHbIE TIEHBI. JIP o4
AsbTepHaTUBHBIE MNpU3HAKHA. JIOMUHAHTHBIM M pELIECCUBHBIM IpU3Haku. [omo3urora u JIP 13
rerepo3urora. Uucras nunus. ['ubpuasl. OCHOBHBIE METOJIbI T€HETUKU: THOPUA0IOTHUECKUIA, MP o1
LIUTOJIOTUYECKUE, MOJIEKYIISIPHO-TEHETUUECKHE MP(A) o2
Tewma 2.8. IIpakTuyeckoe 3ansaTue Ne 11. OK o4
CocraBieHue IIpogeccnoHaILHO OPHEHTHUPOBAHHOE COJAEPKAHUE JIP o1
reHeaJoru4ecKoro apesa. | Bnagets TepMuHOIOTHEN TEMBI. YMETh COCTABISATh U OOBSCHATH TEHETUUECKHE 3aliCH. Y METh JIP o4
IIPUMEHATBI€HEAJOTUYECKUI METOJT HA IIPAKTHUKE. JIP 18
MP o1
MP(A) o2
Tema 2.9. Coaep:xanue yueOHOTro MaTepuaJa: OK o4
3aKOHOMEPHOCTHU 3akoHOMEpHOCTH oOpa3oBaHus TameT. 3akoHbl ['. Menaens: MoHOruOpUIHOE CKpEIUBaHUE. JIP o1
HACJICIOBAHUS. [IpaBwiio JOMUHUPOBaHUSA. 3aKOH €IMHOOOPA3Ms MEPBOTO IMOKOJICHUS. 3aKOH pPacHICTUICHUS JIP o4
npu3HakoB. lluTonormyeckre OCHOBBI MOHOTMOPHIHOTO CKpellMBaHUA. ['MIIOTE3a YHUCTOTHI JIP 18
ramer. AHanusupymoulee ckpeuBanue. JuruOpunHoe ckpemyBaHue. 3aKOH HE3aBUCHMOTO MP o1
HacyeoBaHus npu3HakoB. [lonurnbpuaHoe HacIe0BaHNE U €r0 3aKOHOMEPHOCTH. MP(A) o2,
Tema 2.10. IIpakTnueckoe 3ansaTue Ne 12. OK o1
Pemenue 3anau. Pemrenue 3agau Ha OIIpEACICHNE BEPOATHOCTH BO3HMKHOBCHMS HACJICACTBECHHBLIX HPH3HAKOB JIP 13
Mpd  MOHO-, JAHW-, TOJUTHOPUIHOM U AHAIM3UPYIOIIEM CKPEIIMBAaHWUU, COCTABICHUE MP o8
TEHOTUIIMYECKUX CXEM CKPEIIMBAaHMUS. MP(A) 01
Tema 2.11. Conep:xanue yueOHOro MaTepuaJa: OK
B3aumoneiicteue reHoB. | ['eHoTun Kak wmenocTHas cucremMa. MHOXECTBEHHOE JelcTBHE TeHOB. Ilmenorponus. JIP 04
CueruieHHOE MHOX€eCTBEHHbI ~ aJienu3M. B3anmoneicTBue amenbHbIX TeHOB. KomoMuHUpOBaHUE. JP( Al)g
HacJe10BaHUe B3anmopeiictBue HeamenbHbIX TeHOB. KoMmnementapHocTh. Onucta3. [loaumepus. 3akoHbI TPy, 03
MPU3HAKOB. T. Moprana. CuUEIUIEHHOE HACJIEIOBAHUE TE€HOB, HApYIICHHE CUEIUICHHS. XPOMOCOMHAas HPyg;
TEOpUsl HACIECACTBEHHOCTH. ['€eHeTnueckoe KapTUpOBaHHE XpoMocoM. lcnosb3oBaHue
KPOCCUHIOBEPA JUIsl COCTABJICHHSI TEHETHYECKUX KAPT XPOMOCOM.
Tema 2.12. IIpakTnyeckoe 3ansaTue Ne 13. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IePKAHME: OK o1
Pemenne 3anau. Pemenne 3amau Ha omnpezneneHre BEpPOATHOCTH BO3HMKHOBEHUS HACJIEACTBEHHBIX NPU3HAKOB JIP 18
P CUEIJICHHOM HACJIEOBAaHUH, COCTABIIEHHE T€HOTUITUYECKUX CXEM CKPEILIMBAHUS. MP o9
MP(A) o1
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Tema 2.13.

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJEPKAHME!

I'eneruka nona. 'enetuka | AyTocomMbl U MOJIOBbIE XPOMOCOMBI. ['OMOraMeTHblil U rereporaMeTHblil noji. ['eHernueckas OK o4

4eJI0BEKa CTPYKTypa I0JIOBBIX XpoMocoM Onpeznenenue noiaa. Tumnsl onpenenenus nona. Hacnenosanue, P 01
CUECIUICHHOE ¢ MOJIOM.XPOMOCOMHBIM MEXaHHM3M OmpeaciieHus nosa. Kapuorun uenoBeka. P o5
Metozbl n3ydeHHsl TEHETUKH YeI0BeKa: FeHealornueckuil, O1M3HEe0BbIN, IIUTOr€HETUYECKHH, JIP 15
OMOXMMHYECKHH, MOMYJISAINOHHO-CTaTHCTUYeCKUi. HacnencTBenHbie 3a00/1eBaHUsT YeI0BEKa. JIP(A) o3
I'enHple ¥ XpOMOCOMHBbIE  0OJ€3HM  4YelnoBeka.  bojesHM ¢ HacieACTBEHHOU IPyor
IIPEIPacloIOKEHHOCThIO0. 3HAUEHUE MEIULMHCKON M€HETHKH B NPEJOTBPAIIECHUU U JIEUEHUU TPy,
IeHETUYECKUX 3a00JeBaHU YeI0BeKa

Tema 2.14. IIpakTuyeckoe 3anaTue Ne 14: OK o1

Penrenne 3amay. Pemenne 3anad Ha onpenencHUe BEPOATHOCTH BO3HUKHOBEHMS HACJIEICTBEHHBIX NPU3HAKOB, JIP 15
HCIIOJIB3Ysl METOJBl TEHETHKU YEJIOBEKAa, COCTABICHHE INCHOTUIIMYECKUX CXEM CKpPEIIVBAHMS. MP o9
IIpencraBneHne YCTHBIX COOOIIEHMM C Npe3eHTalued O HacleICTBEHHbIX 3a00J1eBaHUAX MP(A) 01
YEJIOBEKaA.

Tewma 2.15. Coaep:kaHue y4eOHOro MaTepuasa:

3aKOHOMEPHOCTH B3anmopneiictBue reHotMna W cpenbl npu  GopmupoBaHuM (eHoTuna. 3MeHUHMBOCTH

WU3MEHUYUBOCTH. npu3HakoB. KaudecTBeHHblE UM KOJMYECTBEHHBIE IIPU3HAKA. Buabl M3MEHYMBOCTH:
HACJIEJICTBEHHAs: M HEHACJIEJCTBEHHas. 3aKOH TOMOJIOTMYECKHX PSAJIOB B HACJIEICTBEHHOMN
u3MeHurnBoctd (H.W. BaBwioB). MoandukanmonHas, win (QpeHoTUNUYecKass U3MEHYHBOCTD. OK o4
Ponb cpeast B MoaudukannonHoi n3menunBocty. Hopma peakunu npusnaka. BapuanuoHHbIi JIP o1
psAA W BapualMOHHAas KpuBas. XapaKTepUCTUKAa MOJU(PHUKAIMOHHON HM3MEHYMBOCTH JIP 18
HacnencrBeHHass W3MEHUMBOCTH: KOMOMHATHBHAas M MyTalMOHHas. Buasl MyTtanmii, ux JIP(A) o3
npuunHbl. [locnencTBuss BAMSHUS MyTareéHOB Ha OPraHuM3M. Mepsl 3allUThl OKPY’KAKOLIEH ITPyo1
Cpelbl OT 3arpsi3HEHUs MyTareHamu. Mepbl NMPOQMIAKTUKH HACJIEICTBEHHBIX 3a00JeBaHUI [1Pyo2
yejoBeka. ['eHoTunmuyeckas M3MEHUYMBOCTh — MYyTAallMOHHas M KOMOMHAaTHUBHas. MexaHu3Mm
BO3HHMKHOBEHHUS Pa3IMYHBIX KOMOWHAIMH T€HOB U UX pOJb B CO3/1aHUU TE€HOTHIIMYECKOTO
pasHoOOpa3usi ocobeil B mpeaenax Buaa. MyTauuu, HOPUYMHBI —BO3HHUKHOBEHHS,
KjaccupuKalus, CTeNeHb 4YacTOThl BO3HMKHOBEHMs. BnusHue BHemHeH cpenbl U
IIPOU3BOJCTBEHHBIX YCJIOBHUI HA YaCTOTY MyTallui y YEIOBEKA.

Tema 2.16. IpakTuueckoe 3anaTue Ne 15: OK o1

Pemenue 3anay. Pemtenue 3amau Ha OIIpeAc/ICHUE THUIA MyTallMU MpH Mepeladye HACICACTBEHHBIX IPHU3HAKOB, JIP 13
COCTaBJICHUE T€HOTUIINYECKUX CXEM CKpELIUBaHUs Mp *®

MP(A) ™
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Tema 2.17. Buasl JlaGopaTopHasi padora Ne 4: 2 OK 01
MyTalu. IIpo¢eccnoHaILHO OPHEHTHUPOBAHHOE COAEPKAHUE JIP 18
BrisiBieHre UMCTOYHMKOB MYTareéHOB B OKpYy)Kawolled cpeie (KOCBEHHO), U3MEHUYMBOCTU Y MP o8
0co0eii OTHOTO BUJIA. MP(A) o1
Tema 2.18. Conep:xaHue yueOHOro MaTepuasa: 2 OK o7
Cenekiusi OpraHu3MOB. Ceneknusi, ee 3amaun. Bxnag H.M. BaBuioBa B pa3BuTue cejekuuu. YU€HHE O LIEHTpax JIP o1
MHOT000pa3usi U MPOUCXOKACHUS KYJIbTYPHBIX PACTeHUN. 3aKOH TOMOJIOTMYECKUX PSAIOB B JIP o5
HACJIEICTBEHHOW M3MEHYMBOCTH. l'eTepo3uc W ero mnpuuuHbl. VICKycCcTBEHHBIH OTOOD: JIP 18
MacCOBBIN ¥ MHAWNBUyaIbHBINA. JTalbl KOMOMHAIMOHHOU cenekimu. CopT, mopoaa, mTaMMm MP o,
[TPyo1
Pasnen 3. Teopusi 3Bo/1ronnu L2l
0/2/0
Tema 3.1. Coaeprxanue yuyeOHOro MaTepuaJa: OK
BO3HUKHOBEHHE U ['mnote3pl U TEOpUM BO3HUKHOBEHUS XKU3HM Ha 3eMJjie: KpealHOHH3M, CaMOIIPOU3BOJIbHOE P 04
Pa3BUTHE KU3HU Ha (coHTaHHOE) 3apOoKJIeHWE, CTAIMOHAPHOE COCTOSIHME, IMaHcrnepMus, Owuonos3. Hawano P ol
3emine Mcropus opranuueckoil aBomouuu. [losBieHne nepBhIX KIETOK. DBOIIONUS MeTaboiu3Ma. DBOIOIHS 2 P 0>
SBOJIOLUOHHOIO yUeHUs | MEPBBIX KJIETOK. IIpoKapuoTel U 3yKapuoThl. IIponcX0KaeHHE MHOTOKIIETOYHBIX OPTaHU3MOB. MP 18
Bo3HuKHOBEHNE OCHOBHBIX LAPCTB 3YKapuOT. OCHOBHBIE YEPTHI IBOJIIOIUU PACTUTEIBLHOTO HPy?)i
MHpa.
Tema 3.2. IIpakTuyeckoe 3ansaTHe Ne 16: OK o
T'ummoressl u TEOpHUH HpeI[CTaBJ'IeHI/Ie YCTHOT'O COOOIIEHUS U JICHTHI BPEMCHH 10 OCHOBHBIM 3TallaM BO3ZHHKHOBCHHA JIP 19
BO3HUKHOBEHHUS KU3HU U pa3BUTHUS )KMUBOTHOT'O M PACTUTENIBHOIO MHUPA, MOJATOTOBJIEHHBIX MO MEPEYHIO UCTOUYHHKOB, JIP 35
Ha 3emiie PEKOMCHAOBAHHBIX IMTPETIOAABATCIICM. 2 HP( A) 03
MP o4
HPy(A) 03
Tema 3.3. Conep:kanue yuyeOHOro MarepuaJa:
JlokazarenbcTBa JlokazarenbcTBa 3BOJIOLUU KUBOUM Mpupoabl. buorenernueckuii 3aKkoH. 3aKOH 3apO/IbIIIIEBOTO OK o2
SBOJIFOIIAH KUBOU cxoncTBa. PazButhe »BomOIMOHHBIX wuaei. 3Hauenwe pador K. Jlunnes, yuenus XK.b. 2 JIP 18
MIPUPOJIBI. Jlamapka, sBomrormonHodt Tteopun Y. JlapBunHa. OcHOBHBIE apoMoOp(03bl B IBOJIIOIUHU JIP(A) 03
pacTEeHUI U KUBOTHBIX. MP o4
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Tewma 3.4. IpakTuyeckoe 3anaTue Ne 17. [IpoeccnoHaIbLHO OPMEHTHPOBAHHOE COlepPKAHME! OK o2
Jloka3zaTenbcTBa 3aKoH 3apoAbIeBoro cxoacTsa. OcCHOBHBIE apOMOP(HO3bI B IBOJIOIMH PACTCHUN U )KUBOTHBIX JIP 15
JBOJIFOLIAH KUBOU JIP(A) o3
MIPUPOJBI. MP o4
Tema 3.5. Conep:kanue y4yeOHOro MaTepuaJa:
CoBpeMeHHOE Oo6pazoBanue HOBBIX BUAOB. CriocoObl BumooOpa3zoBanus. CoxpaHeHHEe MHOTOOOpa3us BHIIOB OK ¢4
HPEJCTABIECHUE O KaK OCHOBa YCTOHYMBOCTH Owochepbl. CuHTeTHYECKass Teopus HBoironuu. llomymsmus - JIP o1
BU1000Pa30BaHUU JJIEMEHTapHAs SAMHHMIIA IBOJIONUU. DiieMeHTapHble (akTopsl 3Bomtoiuu. Vccnenoanus C.C. JIP o5
YerBepukoBa. 3aKOHOMEPHOCTH HAcJeI0BaHUS MPU3HAKOB B MOMYJISAIUAX PA3HOTO THUIA. 3aKOH JIP 5
Xapnu - BaiiaOepra. PesynbraTel 3Bomronmu. MukposBomronus. Makpo3posrorus. DopMbl MP o
SBOJIIOLIMK (AMBEpPreHIMsI, KOHBEPreHUus, napamienu3Mm). [lytu u HampaBieHHUS 3BOJIOIUU [TPyo1
(A.H. CesepuoB, W.M. IlImaneraysen). IlpudauHBl OHOJIOTHYECKOTO Mporpecca U
OHMOJIOTMYECKOT0 perpecca.
Tewma 3.6. JlabopaTopHas padora Ne §: OK o2
CpaBHuTenpHas Habmonenue u onucanue ocobeil Buaa mo mopdoiaorudeckoMy kpureputo. CpaBHUTETbHAS OK o7
XapaKTePUCTHKA PAa3HbIX | XapaKTEPUCTHKA Pa3sHBIX BUOB OJHOTO poja Mo MOp(OJIOrHYECKOMY KpPUTEPHIO, CIIOCOOOB JIP 1
BUJIOB OJTHOT'O POJIa 1O BUJI000pa30BaHHUS. JIP 15
MOP(OJIOTHIECKOMY JIP(A) o3
KPUTEPUIO. MP o4
HPy(A) 03
Tema 3.7. Conep:kanue y4eOHOI0 MaTepuaa: OK 02 OK o7
EctectBenHnslit oTOOp. @DopMBI €CTECTBEHHOTO 0TOOpa. B3anMOCBS3b NBHKYIIIUX CUJT IBOJIOIUH. JIP 10 JIP 18
HPyOl
Tema 3.8. Ipakruueckoe 3anstue Ne 18: OK 02 OK o7
CpaBHuTenpHas JlaTb CpaBHHUTENBHYIO XapaKTEPUCTUKY €CTECTBEHHOTO MW HCKYCCTBEHHOIO OTOOpa, HaWTh JIP 10 JIP 18
XapaKTepUCTHKA YepThI CXOJICTBA M PA3TINUUs, BEISICHUTH POJIb €CTECTBEHHOTO M UCKYCCTBEHHOTO OTOODA. JIP(A) 03
€CTECTBECHHOI'O U MP o4
HCKYCCTBEHHOT'O 0TOOPA. ITPy(A) o3

24




Tema 3.9. Conep:kanue yuyeOHOIro MaTepuaJa: OK ¢
[TpucnocobasieMocThb Cpensl  sxu3HU.  [IpuCmocOOIEHHOCTh  OPraHU3MOB K  YCIOBHSM  CYIECTBOBAHHUSI. JIP 1
OpPraHU3MOB K cpejie @dopMupoBaHUE MPHUCIOCOOJEHHOCTH K cpene oburaHus. OTHOCUTENBHBIH  XapakTep JIP 18
oOuTaHusl. npucnocobaeHnoctu. Ilpucnocobienue — pe3ynbraT ecTeCTBEHHOro oToopa. Bo3HukHOBeHME 2 JIP(A) o3
ajlanTaluid U UX OTHOCHUTENbHBIN XapakTep. B3auMonpucrnocobJeHHOCTh BUJIOB KaK pe3yibTaT MP ¢4
JIEMCTBUS €CTECTBEHHOI'0 OTOOpA. ITPy(A) o3
Tema 3.10. IpakTuyeckoe 3anaTue Ne 19: OK ¢
[TpoBenenue cpaBHenus | BeisiBnenne apoMopdo30B, HIMOATANTAMi, MPUCIOCOOICHUUK cpene OOWUTaHHUA Y JIP 19
npucrnocoOIeHus opranuzMoB. HalGmronenue u omnucaHue ocoOeil Buaa 1mo Mop¢oJOrH4ecKOMY KpPUTEPHIO. 5 JIP 18
OpPraHU3MOB K Pa3HbIM [TpucnocobaeHre OpraHU3MOB K pa3HbIM cpeaM OOMTaHus (BOJHOM, HA3€MHO — BO3AYIIHOM, JIP(A) o3
cpenaM oOMTaHUsI. MTOYBEHHOM ). MP g4
HPy(A) 03
Tema 3.11. Coaepixanue yueOHOTr0 MaTepuaJa:
ITpoucxoxaenue AHTpomnosorus — Hayka o yesioBeke. [ MIoTe3bl MPOUCXOKICHUS YeI0BeKa. DTallbl 3BOIIOLUU
YeJ0BeKa — yenoBeka. Ilpoucxoxnenue uenoBeueckux pac. CHUCTEMATHYECKOE IOJOXKEHUE YEIOBEKa. OK
aHTPOIIOTeHE3. CX0JCTBO 4YenoBeKa C JKUBOTHBIMU. OTINMYMS yesoBeKa OT KMBOTHBIX. lIpsMoxokieHue u P 04
KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE T'OJOBHOIO MO3ra M BTOPON CUTHAJIIbHOMN P o1
cucreMbl. CoOOTHOLIEHHE OHOJOTMYECKUX M COLHUAIbHBIX (DaKTOPOB B AHTPOIOTEHE3e P 0>
OcCHOBHbBIE CTaJMM aHTpOINOreHe3a. J[puonmUTEeKH — MPEIKH YeloBeKa M YeI0BEKOOOpPa3HBIX 2 JTP( Al)s
00e3bsiH. [IpoToanTpon — mpeanecTBEeHHUK YeloBeKa. APXaHTPON — JPEBHEHIINN YeTOBEK. MP 03
[TaneoanTtpon — apeBHUN uenoBeK. HeoaHTpom — 4emoBEK COBPEMEHHOTO THIIA. DBOJIOIHUS TIPy( AO;'
COBpPEMEHHOro uesioBeka. YemoBeueckue pacbl. OCHOBHBIE OOJBIINE PACHl: €BPONEOHIHAS Y os
(eBpasmiickasi), Herpo-aBcTpajiouAHas (dKBaTOpHajbHasi), MOHTOJOMAHas  (a3MaTCKO-
amMepuKaHcKasi). Bpems 1 MeCcTO BO3HMKHOBEHUS UYEIOBEUECKUX pac. ENMHCTBO uenoBedecKux
pac
Tema 3.12. IIpakTuyeckoe 3ansaTue Ne 20: OK o4
AHTpoOmoreses Bpewms u nmytu paccenenusi yenoBeka no muaHetre. [Ipucrnoco0neHHOCTh YeloBeKka K pa3HbIM JP
yCIOBUAM cpenbl. BinsHue reorpaduueckoil cpenbl Ha MOpQOJOTHIO U (PU3HOIOTHIO JIP o5
YeJoBeKa. 3aliiTa JIEHT BPEMEHH M MEHTaJbHBIX KapT B (opMare YCTHOTO COOOIICHHS, 2 JIP 15
IIOATOTOBJIEHHBIX 110 MEPEYHIONCTOYHUKOB, PEKOMEHI0BAHHBIX IPENOIaBATEIIEM. JIP(A) o3
MP g9
ITPy(A) 03
10/4/4

Pasznea 4. Dxoorus

0/0/0




Tema 4.1. Coaep:xkanue y4eOHOro MmarepuaJa: OK o4

DKonornueckue GakTopsl | IKOJIOTHA Kak Hayka. DKojorudeckue (hakTopbl, oOIIME 3aKOHOMEPHOCTH MX BIIMAHMSA Ha OK o7

U CPEBI JKU3HHU. OpraHu3Mbl. 3aKOH ONTUMyMa. 3aKOH MUHHMYyMa. buonorudyeckue putmsl. oronepuoansm. JIP o1
Cpenpl oOuTaHus OpraHU3MOB: BOJIHAS, HA3eMHO-BO3/YIlIHAs, [IOYBEHHAs, JIP 1
BHyTpuopranuzMeHHasi. dusmko- XuMuueckre OCOOEHHOCTH Cpell OOWUTaHUS OPraHHU3MOB. JIP 18
[Tpucnocobenns opraHu3MoB K XKU3HH B Pa3HbIX cpefax. [[oHATHE SKOIOrH4ecKoro GpaxkTopa. [TPyop,
Krnaccudukanus skonoruyeckux (pakTopos.

Tema 4.2. Conep:kanue y4yeOHOro MaTepuaJa:

[Monynsius, coodmectsa, | [lonarus "Ouoreonenos" u  "sxocucrema". BuaoBas M IPOCTPAHCTBEHHAss CTPYKTypa

9KOCHCTEMBI 9KOCUCTEMBI. KOMIIOHEHTBI 9KOCUCTEMBI. DKOJOTHYECKasi XapaKTEPUCTUKA BUIA U MTOIYJISALUH. OK o4
DKojoruyeckasl HUIIA BUJIA. DKOJOTUYECKHE XapaKTEPUCTUKU monynsauuu Camoperynisnus B OK o7
JKOCHUCTEME. YCTOWYMBOCTh M JHMHaMHKa 3kocucteM. CTaaiuu pa3BUTHS 3KOCHCTEMBI. JIP o1
Cyxkueccus. ITumessie cBs3u B skocucteme. [Iumenas uens. [umesas cets. [IpoayreHTsI. JIP 19
Koncymentsl. Penyuentsl. [lacTOuninabie u AeTpuTHBIC UIIEBbIE IIenu. Tpoduueckue ypoBHH. JIP 18
Tunel nuieBsIx nenei. [IpaBuina 3koa0ruyecKor NupaMuIbl. [1Pyo2
OcoOenHoctu pacnpezenenus Ouomaccel Ha 3emie. buonornyeckuit kpyroopot. Kpyrosopot
BEIIECTB M IOTOK JYHEPTUU B JKOcUCTeMe. buoreHHas murpamusi aroMoB. Tpodudeckue
YPOBHH.

Tewma 4.3. JlabopaTopHasi padora Ne 6: OK o4

[Inmesslie cBA3M B CocraBiieHHE CXE€M IIEPEHOCa BEILECTB U HEPTUU B DKOCHCTEMAXx (IMLIEBBIX LIETIEH U CETEN). OK o7

KOCHUCTEME. Habntonienne u BBISBIEHHME MPUCHOCOOJIEHUN Yy OPraHu3MOB K BIMSHHUIO Pa3IMYHBIX JIP o1
HKOJIOTUYECKUX (PAKTOPOB, AOMOTUYECKUX U OHMOTHYECKHUX KOMIIOHEHTOB HKOCHCTEM (Ha JIP 1
OTJENbHBIX IPUMEPAX ), AaHTPOIIOTEHHBIX U3MEHEHUI B SKOCUCTEMAX CBOEH MECTHOCTH. JIP 15

HPyOg

Tema 4.4. Coaepixanue yuyeOHOro MaTepuaJa: OK o4

buocdepa - rinodanbHast buocdepa, nonstue, crpykrypa, pynkuuu. Yuenue B.M.Bepuaackoro o 6uochepe. Mecro u OK o7

JKOJIOTMUECKas cUcTeMa | POJIb uenoBeka B Ouocdepe. [lonstue o Hoochepe. DBotonust Ouochepsl. JP o1
MeXBUIOBbIE B3aUMOOTHOILIEHUS B JKOCHCTEMax: KOHKYPEHIUS, CUMOHO3, XHUIIHUYECTBO, JIP 19
napasutusM. bHOLeHO3bI M HX CBOMCTBA. (OCHOBHBIE JKOJIOTMYECKHE XapaKTEPUCTHKHU JIP 18
nonyisinyy. Jlunamuka nonyasnuu. CaMoperysiiys B 9KOCUCTEME. [1Pyo2

Tema 4.5. IpakTuyeckoe 3anaTue Ne 21: OK o4 OK o7

Pemenue 3amau Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX pPACUETHBIX 33Jad Ha ONpeJeNieHHue IUIOIaau JIP o1 JIP 19
HACaXJACHUHN Ui CHU)KEHUS KOHIIEHTPALMU YIJIEKHCIIOro ra3a B arMoc(epe CBOEro peruoHa JIP 15 T1Pyq,

IMPOKHUBAHUA
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Tewma 4.6. Bausinue Conep:xaHue yueOHOro MaTepuasa: OK 04
AHTPOIIOTEHHBIX I'moGanbHBIe aHTPONOTeHHBIE H3MEeHEHusi B Ouocdepe. IIpobnema ycTOHUMBOrO pa3BUTHS OK o7
(dakTopoB Ha Onocepy. | Ouocdeprl. IlocnencTBus ACATEIBPHOCTH 4YEJIOBEKAa B OKpYXKaromed cpene. BosaeicTBue JIP o1
MIPOU3BOJICTBEHHOHN JEATEIHLHOCTH B O0JIACTH CBoed Oynyiieil mpodeccun Ha OKpPYKAIOLIYIO 2 JIP o9
cpeny. AHTPOIOTEHHOE BO3JIEHWCTBHE Ha Oumocdepy. MexayHapoaHble W HaIMOHAJIbHBIC JIP 13
MPOrpaMMbl  O3I0POBJICHHUSI NOPUPOJHOM cpenbl. lloaBeneHHe WTOroB MO H3YYECHUIO JIP(A) o3
nuctUIIMHbL. [ToaroroBka 00y4aromuxcs K 3K3aMeHy o IUCHUIUIHHE (00CyKIeHHE BOIIPOCOB [1Pyo1
OUJICTOB, pelIeHNE TeHETUYECKUX 3a/1a4).
Tema 4.7. Conep:kanue yuyeOHOIro MaTepuaJa:
BiusiHue conuanbHO- 310poBbe U €ro cocTaBisitomiue. PakTopbl, MONTOKUTEIBHO M OTPULIATEIbHO BIIUSAIOLIUE HA OK o4
SKOJIOTMYECKUX (PAKTOPOB | OPraHU3M YeloBeKa. BpenHble NpHBBIYKM: HOCHEACTBUS M npodunaktuka. IIpoGiema OK o7
Ha 3/I0pOBbE YCIIOBEKA. TEXHOTCHHBIX BO3/ICHCTBUI HA 3J0POBHE YEIIOBEKA (IJIEKTPOMArHUTHBIC MOJIs, OBITOBAsI XUMUS, JIP o9
M30BITOYHBIE WIYMBI, paguanus W T.I.). AJanTanus OpraHu3Ma dYeloBeka K (akTopam 5 JIP 19
OKpY’Kalomie cpeapl. 3alluTHBIE MEXaHU3Mbl OpraHuM3Ma uYeJoBeKa. 3J0pOBbEe U JIP 15
paborocrocoOHOCTh.  IIpuHIMTIBI  OopMUpPOBAHUS  30POBHECOCPETAIONIECTO  IMMOBEICHUS. JIP(A) o3
®dusnyeckass aKTUBHOCTh U 370poBbe. ['pynmbl  370poBbs. (OCHOBBI  3aKaIMBaHUS. [1Py01
buoxumuueckue acmekTsl panuoHadbHOro nutanus. IlpaBuna 6e30macHOrO HCMOIB30BAHUS
OBITOBBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB.
Tema 4.8. IIpakTHyeckoe 3anaTHe Ne 22: OK ¢4 OK o7
[TpuHIUIIBL OrmpezienieHne CyTOYHOTO pallioHa MUTAHUS JIP 91 JIP o9
dhopmupoBaHUs Cozmanue WHAMBUAYAIBHOW MAaMATKH [0 OpraHU3allid  paloHaIbHOW  (hU3HUecKoi 5 JIP 19 JIP 13
3JI0pOBbECOEPErarIIero | akTUBHOCTH JIP(A) o3
MOBEJICHUSI. [TPyo1
I1K 3.2.
Tema 4.9. JlaGoparopnas padora Ne7: OK 01 OK o4
Bnusiaue abuoTuueckux | VI3y4EHME MEXAHU3MOB aJlanTallid OpraHu3Ma 4ejIOBEKa K HU3KMM U BBICOKMM TeMIIepaTrypam OK o7 JIP 01
(akTOpOB Ha YeOBEKa. U OObBSICHEHHE IMONYYEHHBIX pe3ylbTaToB M (OPMYJIHMPOBAHHE BBIBOJOB (TIMCHMEHHO) C 2 JIP o9 JIP 19
UCIIOJIb30BAaHUEM HAay4YHBIX IIOHATHH, TEOPUHN U 3aKOHOB JIP 18 JIP(A) o3
HPyOl
IMpomexyrounas arrectamus: 3x3amen OYI1.08 (IT) Buoaorus 12
Bcero ¢ npenogasatenem: | 50/40/12 (6/4/2)
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3. YCJIOBUS PEAJIM3AIIMU ITPOI'PAMMBI YYEBHOI'O ITPE/IMETA

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaTCPHAJTBbHO-TEXHUIECCKOMY odecreyeHHu o
HpI/I H3Yy4YCHUU JUCHUITIITMHBI B (bopMaTe HEIIOCPEACTBEHHOT'O BSaHMOHeﬁCTBHH C
MpernoaaBaTeNisiMy, yueOHas JUCIUIUTMHA peanu3yeTcs B yaeOHoM kabuHeTe Nel1205 «I'eHeTuku uenoBeka
C OCHOBaMu MG,Z[PIHHHCKOP'I T€HETUKN».
[Tepeduenb OCHOBHOTO 000PYIOBaHMSI, y4eOHO-HATIISAHBIX TTOCOOHIA.
— pa60qee MECTO IIPEOaaBaTEIIA;
— [OCaAO0YHBIC MECTA 11O KOJNYCCTBY OGY‘I&IOH.II/IXCSI;
— JOCKa KjIaCCHasd,
— creH nHGOPMAIMOHHBIH;
— y4eOHO-HarJIAJHbIE TTOCOOHS.
TexHuueckue cpeacrea oﬁyqe}mﬂ:
— HNCPCOHAIBHBIC KOMIIBKOTCPHI IJIAA CTYACHTOB,
— KOMIIBXOTCpHAsA TCXHHKA C JIMHCH3WOHHBIM IIPOrpaMMHbIM oOecrieueHHEM U BO3MOKHOCTBIO
IIOAKIIFOYCHUSA K I/IH(1)OpMaIII/IOHHO-TGJIGKOMMYHI/IKaIlPIOHHOﬁ CeTn ((I/IHTepHeT»;
— MYHLTHMeHHﬁHaH YCTaHOBKA NUJIX HUHOC O60py,Z[OBaHI/Ie AyJUOBHU3YyaJIN3alluH,
— MamuHbl opUCHBIE U 000PYIOBAaHHUE.
IlepedyeHb JMIEH3MOHHOTO  CBOOOIHO PACTIPOCTPAHAEMOI0 IPOTPAMMHOI0 00eceYeHmsl:
— npaBananporpammbesiOBM Win SL 8 Russian OLP NL AcademicEdition Legalization Get
Genuine;
— mpaBananporpammeiiiOBM - Windows  Professional 8 Russian  Upgrade OLP NL
AcademicEdition;
— HEUCKJIIOYHUTENIbHBIE (I0JIH30BATENbCKHUE) JUIICH3UOHHBIE TTpaBa Ha MPOrpaMMHOE 00€CTIeueHHE
Dr. WebDesktopSecuritySuite AHTHBUPYC;
— HCHUCKIKYHNTCIIBHBIC (HOHLSOB&TCHBCKI/IC) JIMIICH3UOHHBIC IIpaBa HA IPOTPaMMHOC obecneyenne
Dr. WebServerSecuritySuite AHTHBUPYC;
— JIMOCH3USA Ha MHOpaBO MUCIIOJIb30BaAHUSA Y4eOHOro KOMILIEKTA porpaMMHOTO obecreyeHus
KOMIIAC-3D, nns npenonasarens. [[poekTupoBanue 1 KOHCTPYMPOBAHHUE B MAIIMHOCTPOEHUH;
— HeuckimounTenbHbIe TpaBa KasperskySecurity st OuzHeca - Ctangaptabeiii Russian;
— mpaBa”anporpammesiOBM - Windows — Professional 7 Russian  Upgrade OLP NL
AcademicEdition;
— mnpaBaHanporpammeiisiOBM - Windows  Professional 8 Russian  Upgrade OLP NL
AcademicEdition;
— mpaBa”anporpammbisiOBM - Windows Starter 7 Russian OLP NL AcademicEdition
Legalization Get Genuine;
— npasananporpammesiOBM Microsoft Office Professional Plus 2007 Russian Academic OPEN
No Level;
— npaBananporpammesiOBM Microsoft Office Professional Plus 2010 Russian Academic OPEN
1 License No Level,
— mpasananporpammbeisiOBM Office Standart 2010 Russian OLP NL AcademicEdition;
— mpaBa”anporpammbiOBM Microsoft Win Starter 7 Russian Academic OPEN 1 License No
Level Legalization Get Genuine;
— mpaa”anporpammesiOBM  Microsoft Windows Professional 7 Russian Upgrade Academic
OPEN 1 License No Level;
— mpasananporpammbLiOBM Windows Professional 8.1 Russian Upgrade OLP NL;
— MozillaFirefox;
- 7-zZip;
— mnoptat MOODLE (do.samgups.ru, mindload.ru);
— Nvda;

28



— WinDjView;

— GIMP;

— K-Lite Codec Pack Full;
— Redmine.

HaumeHoBaHue crenuanbHOIO TOMEIICHUS: TIOMEIICHHE [UIsi CaMOCTOSITENbHOM paboThl,
YUTANBHBIA 3a7. OCHAIICHHOCTh: pabodyee MECTO, KOMIBIOTEP CHH(OPMAIMOHHO-KOMMYHHUKAIMOHHON
cetbio "Mutepuer" u OUOC.

IIpu u3yyeHUH TUCHUILTHHBI B (popMaTe 3JIeKTPOHHOT0 00y4yeHHs ¢ ucnoib3oBanuem JOT

Heorpannuennas Bo3MOXHOCTh goctyna odyudatomerocss k QMOC u3 mo0oit TOUKH, B KOTOPOi
uMeeTcss JOCTyll K HMH(OpPMarMOHHO-TEIEKOMMYHHKAIIMOHHON cetn "WHTepuer" (mamee - ceThb
"UntepHer"), Kkak Ha TEPPUTOPUM OpraHu3amuM, Tak W BHe ee.Jloctym Kk cucremam
BuzicokoH(pepenicss3n DMOC (MoOuIbHas U JEKCTOTHAS BEPCUN).

3.2. UudopmanmonHoe odecnevyeHue peajsnu3anum NporpaMmmbl
3.2.1. OcHOBHbIE NIeYaTHbIE U3TAHUA:

1.CuBornazos B.U. O6mas 6uonorus: yueonuk mist 10-11 k. .: Ipoda,2016. — 384 c.
3.2.2. OcHOBHbBIE 3JIEKTPOHHbIE U3IAHUSA:

OnekTpoHHas uH(popManMoHHass oOpa3oBarenbHas cpega OpUIIC. - Pexum mocryna:

http://mindload.ru/

2. Dnextponnbiit katanorlPRbooks DBC- Pexum mpoctyma: www/iprbookshop.ru

3. Dnexrponnsiii katanor (OBC) «Jlaub» - Pexxum mocryma: http://e.Lanbook.com

4. DnektpoHHbIi Katanor FOpait: - Pexxum goctyna: www.biblio-online.ru

5.006mas 6uosorus pehttp://learnbiology.narod.ru

6. 'azera «buonorusy» http://bio.1september.ru.

3.2.3. JlonoJiHuTEIbHbI€ HCTOYHUKM:

7. 3axapoB B.b, MamontoB C.I'., Conun H.W. O6mas 6uonorus: yueonuk ans 10-11 k. / . — M.:
Hpoda, 2018.

8. buonorus B mkoie / Xypuan. M.: OOO «llIkonbHas npeccay, 2018.

9. Spwirun B.H., Bonkos N.H., BacuiseB B.1. buonorus. YueOuuk s mea. yawmmm / — M.:
IOpaiit, 2018.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS YYEBHOTI'O ITPEJIMETA

KouTponb 1 oreHka pe3yiabTaToOB OCBOCHHUS 0011€00pa30BaTeNbHON TUCIUTUINHBI
pPacKpbIBAIOTCS Yepe3 MUCIHUILUIMHAPHBIE PE3yNIbTaThl, HANPaBICHHBIE HA (OPMUPOBAHUE
OOIIMX KOMIETSHIINN MO pa3/esiaM U TeMaM COJIep KaHUsI yaeOHOTo MaTepHara.

[TpomexyTrounas atrectanus B popme sk3amena B | u |l cemectpe.

Oomue
KOMIETeHIIHH
(OK),
JHMYHOCTHBIE
pe3yabTaThl
(JIP)

Pasznen/Tema

Tun oneHOYHBIX MePONPUSI THIA

OK g1~ OK 4. JIP oy
-JIP ¢5.JIP 1g.
JIP(A)o1

Paszoen 1. Knemka — cmpyxmypro-@ynkyuonanonas
COUHUYA HCUBO2O.

Tema 1.1. Buonoeus xak nayka. Obwas xapakmepucmuxa
JHCU3HU

-KOHMPOAbHOE MEeCUPOSanUe;
- YCmHbl ONpoc;

-8bINOIHEHUE
camocmosamenbHou pabomal.
9K3aMEH

OK 01-OK 05.0K oa.
JIP 0. JIP 15

Tema 1.2. Buonoeuuecku sasxicHvle Xumuieckue coeOuHenus
Tema 1.3. Heopeanuueckue gewjecmsa Kiemku.

Tema 1.4.0Opeanuueckue geuwjecmea Kiemku.

Tema 1.5. Onvimsl ¢ XuMUYeCKUMU BeUjeCMBAMU.

Tema 1.9. Hyxneunosvie kucaiomol. ATD.

Tema 1.10. IIpoyeccovr mampuunozo cunmesa.

Tema 1.11.buocunmes benxa.

-KOHMPOAbHOE MECTHUPOSAHUe;
- YCmHblU ONpoc;

-8bINOJIHEHUE
CamoCmosmenbHol pabomal.
-9K3aMeH

OK 01-OK 2.0K 4.

Tema 1.6. Cmpyxmypro- pyHKYUOHATbHAS

~-KOHmMpOJIbHOE mecmupoeatue,

JIP 15 Op2aHu3ayus Kiemox. - YCIMHBI ONpoc;
Tema 1.7. Cmpoenue knemxu. -8bINONIHEHUE
Tema 1.8. Cmpyxmypno- QpyHKYuOHAIbHbIE (PAKMOPBL | CAMOCTNOAMENbHOU PAOOMbL;
HAC1e0CmEeHHOCHU. - BbINOJIHEHUE NPAKMUYECKUX U
Tema 2.2. Cmpoenue K1emok MHO20KIEeMOYHO20 1abopamopHwix pabom.
opeanuzma -9K3aMeH
OK s JIP 09 JIP 19 | Tema 1.12. Hexnemounwle ¢hopmul scusztu. -KOHMPOJIbHOE MeCmuposanue;
Tema 1.13. Xapakmepucmuka HeKIemMO4YHbIX PopMm - YCIHbIL ONPOC;
Op2aHU3MO8. -8bINOIHEHUE
Tema 1.15. CAMOCMOSMENbHOU pabombl,
Domocunmes. Xemocunmes. - BbINOJIHEHUE NPAKMUYECKUX U
1abopamopHwix pabom.
-9K3aMeH
OK 02.0K 04.JIP 9. | Tema 1.14. Obmen sewgecma u npespauerive dsnepeuy | -KOHMpPOJIbHOE MeCmUuposanue;
JIP 15 6 Kiemke - YCMHbBIIL ONPOc;
-8bINOIHEHUE
camocmosmenbHou pabomul;
- BbINOJIHEHUE NPAKMUYECKUX U
1a00pamopHvIx pabom.
OK 02-OK 04JIP 9. | Tema 1.16. -KOHMPOIbHOE MECMUPOBanUe;
JIP 15 JKusHenHblll YUK KIemKU. - YCMHBI ONpOc;
Mumos. Meiios. -8bINOJIHEHUE
Tema 1.17. CaMOCOAMENbHOU pabomal.
CpasHumenbHas Xapaxmepucmuka MUmo3a u Metiozd. | -IK3ameH
OK 02.0K 04JIP os. | Tema 2.1. Cmpoenue opeanusma. -KOHMPOAbHOE MEeCUPOSanue;
JIP(4) o - yemmwlil onpoc;

-8blNOJIHEHUE
CaAMOCMOSMeNbHOU pa60mbl;
- 6bINOJIHEHUE NPAKMUYECKUX U
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nabopamopuwix pabom.

-9K3AMeEH
OK 02.JIP 15 Tema 2.3. @opmbl pazsmMHONMCEHUSL OP2AHUZMO. -KOHMPOIbHOE MeCMUposanue;
Tema 2.4. becnonoe pazmHodcenue. - YCIMHbIL ONPOC;
Tema 2.5. CpagnumenvHas xapaxmepucmuxa -8bINOIHEHUE
0ecnonozo u no108020 PAIMHONCEHUSL. CAMOCMOAMENbHOLU pabomul.
Tema 3.3. J{okazamenvcmea 36004UlU HCUBOUL -9K3AMeH
npupoowl.
Tema 3.4. [{okazamenbcmea 360/10UUU HCUBOLL
npupoobi.
OK 02 JIP 00.JIP 18 | Tema 2.6. Onmozcenes HCUuBOMHbIX U 4el08eKa. -KOHMPOIbHOE MECMUPOSAHUE;
Onmoczenes pacmeHuil. - YCIMHbIL ONPOC;
-8bINOIHEHUE
CamocmosimenvHol pabomoi,
- BbINOJIHEHUE NPAKMUYECKUX U
1abopamopHwix pabom.
-9K3AMeEH
OK 4 JIP 01.JIP o | Tema 2.7. OcHogHble NOHAMUSL 2eHEeMUKU. -KOHMPOIbHOE MeCMUposanue;
JIP o5.JIP 15 Tema 2.8. Cocmasneniue 2eHeano2uiecko2o opesa. - YCMHBII ONPOC;
Tema 2.9. 3akoHomeprocmu HACIe008aHUA. -8bINOIHEHUE
Tema 3.5. CAMOCMOSAMENbHOU pabombl,
Cospemennoe npedcmasietue o 8u000OPA306AHULL. - BbINOJIHEHUE NPAKMUYECKUX U
1abopamopHwix pabom.
-9K3AMEH
OK 01.J/IP 15 Tema 2.10. Pewenue 3a0au -KOHMPOJIbHOE MeCMUposanue;
Tema 2.12. Pewenue 3a0au - YCIHbIL ONPOC;
Tema 2.14. Pewenue 3a0au -8bINOIHEHUE
Tema 2.16. Pewenue 3a0au CAMOCMOSMENbHOU pabombl,
Tema 2.17. Buowvt mymayuii. - BbINOJIHEHUE NPAKMUYECKUX U
1abopamopHwix pabom.
-9K3AMEH
OK 04./1P1g Tema 2.11. Bzaumooeiicmsue eenos. CyenieHnoe -KOHMPOLHOE MECMUpPo8anue;
Hacneoo8anue NPUHAKOS. - YCIHbIL ONPOC;
-8bINOIHEHUE
CaMOCOSMenbHOU paboml.
-9K3AMeH
OK 04 JIP 00.JIP 5. | Tema 2.13. I'enemuxa nona. I 'enemuxa uenogexa. -KOHMPONIbHOE MEeCmMUpo8anue;
JIP 15.JIP(A4) o3 - yemmwlil onpoc;
-8bINOIHEHUE
CamocmosmenbHol pabomoi,
- BbINOJIHEHUE NPAKMUYECKUX U
1abopamopuwix pabom.
-9K3aMeH
OK 04 JIP 0. JIP 13 | Tema 2.15. 3axoHomepHocmu usmen4ugocmu. -KOHMPOJIbHOE MeCmuposanue;
JIP(4) o3 Tema 3.12. Anmponozenes - YCmHbIU ONpoc;
-8bINOIHEHUE
CaMOCOSIMenbHOU pabombl.
OK 67JIP 01.JIP 5. | Tema 2.18. Cenexyus opeanusmos -KOHMPOTIbHOE MECMUpPOsanue;
JIP 15 - YCMHbLIL Onpoc;
-8bINOIHEHUE
CAMOCMOAMENbHOU pabomol,
- BbINOJIHEHUE NPAKMUYECKUX U
1abopamopuwix pabom.
OK o4 JIP 01.JIP 5. | Tema 3.1. -KOHMPOAbHOE MECUPOSanUe;
JIP 15 Bosnuxnosenue u pazsumue sxcuznu na 3emie. - YCIMHbIL ONPOC;

Tema 3.11. Ilpoucxoocoenue uenosexa —

-6blNOJIHEHUE
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anmponozenes. CaMOCTOAMeENbHOU pabomal.
OK 02 JIP 10JIP 15. | Tema 3.2. -KOHMPOAbHOE MECUPOSanUe;
JIP(4) o3 T'unomeswvl u meopuu GO3HUKHOBEHUSL JHCUSHU HA - YCIMHbIL ONPOC;
3emne. -8bINOIHEHUE
Tema 3.9. [Ipucnocobasemocms opeanu3mos K cpeoe CaMOCmMosmenbHou pabomai.
obumanus. -9K3aMeH
Tema 3.10. Ilposedenue cpasnenus npucnocodienus
Op2aHU3MO8 K PA3HbIM cpedam 0OUMaHusl.
OK 02.0K 07.JIP 1. | Tema 3.6. Cpagnumenvhas xapaxmepucmuka pasuvlx | -KOHMPOJIbHOE MeCmuposanue;
JIP 15./TP(4) 03 81008 0OHO20 POOA NO MOPGHOIO2UYECKOMY - YCmHbl ONpoc;
Kpumepuio. -8bINOIHEHUE
CaMOCOSIMeNbHOU pabombl.
OK 02.0K 07.JIP 1. | Tema 3.7. Ecmecmeennulii omoop. -KOHMPOIbHOE MECUPOSaHUe;
JIP1g Tema 3.8. CpasnumenvHas xapakmepucmuxa - YCmHblU Onpoc;
ecmecmeeHH020 U UCKYCCTNBEHHO20 0Obopa. -8bINOIHEHUE
CamMoCmossmenbHou pabomoi;
- 8bINOJHEHUE NPAKMUYECKUX U
1a00paAmopHvIX pabom.
OK 04 JIP 01.JIP o5. | Tema 3.10. Ilpoucxoocoenue wenosexa — -KOHMPOJIbHOE MeCMUpo8anue;
JIP 15.JIP(A4) o3 anmponozenes. - ycmuwlil onpoc;
Tema 3.11. Aumponozcenes -GbINONIHEHUE
CamocmosimenvHol pabomoi,
- 8bINOJHEHUE NPAKMUYECKUX U
1abopamopHwvix pabom.
OK 04.OK 07.JIP 1. | Tema 4.1. Dxonocuueckue paxmopul u cpeowvl JHCU3HU. | -KOHMPOTbHOE MeCmUpoganue;
JIP 13.JIP 18 Tema 4.2. Ionynayus, coobuecmsa, IKOCUCTEMBL. - YCIMHbI ONPOC;
Tema 4.3. Iluwesule ces3u 6 akocucmeme. -8bINONIHEHUE
Tema 4.4. buocghepa - enobanrvras 3xon02uyecKas CAMOCMOAMENbHOU pabomol.
cucmema.
Tema 4.5. Pewenue 3a0avy.
OK 04-OK 7.JIP 1. | Tema 4.6. Bausnue anmponozennvix paxmopos na -KOHMPOTIbHOE MEeCMUpo8anue;
JIP 00.JIP 15-JIP(4) | Guocghepy. - yemuulil onpoc;
03 Tema 4.8. [punyunvt hopmuposarnus -8bINOJIHEHUE
300posbechepezauje2o nogedeHUs CAMOCMOAMENbHOU pabOmbl.
OK 0s.OK o7JIP o9. | Tema 4.7. -KOHMPOIbHOE MECMUPOBAHUe;
JIP 10-JIP 15JIP(4) | Brusmue coyuanvro- 3k0102u4eckux paxmopos na - YCmHblil Onpoc;
03 300p08be YenogeKa -8bINOIHEeHUE
CaMOCOSIMENbHOU pabombl.
OK 01.0K 04.OK 7. | Tema 4.9. -KOHMPONbHOE MEeCMUPOBAHUE;
JIP 01 JIP 00 /IPv0- | Brusnue abuomuueckux ¢paxmopoé na uenoeexa. - YCmHbBII ONpoc;
JIP1g~JIP(4) 03 -8blNOIHEHUE
CamMoCmossmenvHou pabomoi;
- 8bINOIHEHUE NPAKNUYECKUX U
1abopamopuuix pabom.
1IK 3.2. Pasoen 4. Dxonoeus KOHMPONIbHOEe Mecmuposanue;
Iponazanduposame | Tema 4.8. Ipunyunvt gpopmuposanus - YCmHbLI ONpoc;
300posebiii 06paz 300poBbechepezaroyeco noBeOeHUs. -8bINOIHEHUE
IHCUZHU

CAMOCMOAMENbHOU pabomol,
- 8bINOJHEHUE NPAKMUYECKUX U
1abopamopuuix pabom.

5. HEPEYEHDB UCHHOJB3YEMbBIX METOJ10B OBYUYEHUA:

5.1 IlaccuBHBIC: ekyuu (meopemuueckue 3aHAMuUs): CLo8ecHble MEemoobl, Ha2lA0HbLEe MEMOObl.
5.2. AXTUBHBIC U UHTEPAKTUBHBIC: MUHU-KOHGDepeHyus, paboma 8 epynnax.




