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IHosicHuTEeNLHAA 3aNIUCKA

[Ipensaraemplii AJIEKTUBHBIN Kypc TpeaHasHadeH s ydamuxcs 10 kriacca u
paccunTaH Ha 34 yaca. DJNEKTUBHBIA Kypc yriayOsiseT O0a3oBble 3HAHUS IO
OvonoruM M HampaBlieH Ha (GOPMHUPOBAHHWE U PA3BUTUE OCHOBHBIX YUEOHBIX
KOMITIETEHIIUM B X0JI€ PEIICHUsS] OMOJIOTUYECKUX 3a]1a4.

Konyenyusa npozpammul Kypca 3aKIIO4aeTCsl B TOM, YTO €€ pa3padoTKa CBs3aHa C
pa3pabOTKOM  CHUCTEMBI  CHEHUATM3UPOBAHHOM TOATOTOBKM  (MPO(UIBLHOTO
o0y4yeHMs) B CTapLIMX KJaccaX M HaIpaBiI€HO Ha pealU3alui0 JIMYHOCTHO -
OPUEHTHUPOBAHHOIO IpOLIECCa, MPH KOTOPOM MAKCUMAJIbHO YUYUTHIBAIOTCS
MHTEPECH], CKIIOHHOCTH, U CIIOCOOHOCTH CTapIIEKIaCCHUKOB. OCHOBHOM aKIIEHT
Kypca CTaBUTCS HE Ha MPUOPUTETE COJEpKaHHUS, a HA IPHOPUTETE OCBOCHUS
y4YalIMMHCs CHOCOOOB NIEHMCTBUM, HE HAHOCA yHlepO caMoMy COJAEpKaHMIO, T.€.
Pa3BUTHIO TMPEAMETHBIX W MEXKIPEAMETHBIX KOMIIETEHUUH, YTO HAXOJWT
OTpa)XE€HUE B KOHTPOJIBHO-U3MEPUTENBHBIX MaTepranax EI'D.

AxmyanbHoCmb JAHHOTO  DJIEKTUBHOTO Kypca TOJKPEIUIICTCS MPAKTUYECKON
3HAYMMOCTBIO H3y4Yae€MbIX TEM, 4YTO CIOCOOCTBYET MOBBIIIEHUIO HHTEpEca K
MO3HAHUIO OHWOJIOTUM U OPUEHTUPYET Ha BbIOOp mpoduis. Y oOydaronmxcs
CKJIa/IbIBAETCS TIEPBOE MPEJCTABICHNE O TBOPUECKON HAyYHO-HCCIIEeI0BATEIbCKON
NeATEeTLHOCTH, HAKATUTUBAIOTCS YMEHUS CAMOCTOSITEIIBHO PACIIIAPATH 3HAHMUS.

AxmyanbHocms yMEHHUST peliaTh 3ajJadyd Mo OWOJIOTMH BO3PacTaeT B CBS3U C
BBegeHueM EI'D mo Ouonorum, a Takxke ¢ T€M, YTO HEOOXOIUMO MPUMEHSTh
3HaHUs Ha MpakTuke. PelieHune 3ajad mo OMOJIOTUU J1a€T BO3MOXKHOCTH JIYYIIIE
no3HaTh (PyHIaMEHTaIbHBIE OOIMICOUONOTHYECKHUE TOHSTHS, OTPAXKAIOIIUE
CTpOoCHHE U (YHKIIMOHUPOBAHHWE OHOJIOTMYECKUX CHCTEM Ha BCEX YPOBHIX
OpraHu3alyy KU3HMU.

Pemenue 3aa4 mo 6GMOIOTHUY MO3BOJISIET TAKXKE YIUIYOUTh U 3aKPETUTh 3HAHUS TIO
paznenam oOrieit 6uonoruu. OTpOMHYIO BaXKHOCTh B HEMPEPHIBHOM 00pa30BaHUU
MPUOOPETAIOT BOMPOCHI CaMOCTOSITEIBHON PabOThl y4aIuXcs, YMEHUE MBICIHUTh
CaMOCTOSITEIFHO W HaxoauTh  pemeHue. Co3maroTcss  yClIOBUS IS
WHIUBUTYyaJIbHON W TPYNIOBON (POPM JESITETEHOCTH YUaITHUXCsl.

OcobenHocmamu npocpavmmsl Kypca SIBISETCS TECHas CBSI3b €ro COJAEpkKaHUs C
ypokamMu oOuiell OHOJOTMH U COOTBETCTBUE TpeOOBaHUSM [ OCyIapCTBEHHOTO
cragaapra. llonbop wmaTepualioB ajig 3aHATHI OCYIIECTBISETCS HAa OCHOBE
KOMIIETEHTHOCTHO - OPUEHTUPOBAHHBIX 33JaHUI, HAINPABIECHHBIX HA pPa3BUTHE
TpEX YPOBHEHN 00YUEHHOCTH: PEIPOIYKTUBHOTO, TPUKIIATHOTO U TBOPUYECKOTO.



L]envio kypca asnsemcsi:

O60011eHue, cucTeMaTH3alusl, paciupeHre 1 yriiyOJeHre 3HaHUi ydalmxcs o0
OCHOBHBIX OMOJOTHYECKHUX 3aKOHOMEPHOCTSX; (OPMUPOBAHUE HABBIKOB PEIICHUS
OMOJIOTUYECKUX 33]1a4 PA3JINYHBIX TUIIOB.

3aoauu:
1. ®opMHpOBaHUE CUCTEMBI 3HAHUI IO OCHOBHBIM 3aKOHAaM OMOJIOTHH.

2. @®opMmHpOBaHHME YMEHHM U HABBHIKOB pEIICHHS OHOJOTHYECKHX 3a]a4
PENPOAYKTUBHOIO, IPUKIATHOTO U TBOPUYECKOIO XapaKTepa.

3. OTpa6OTKa HaBBIKOB IIPUMCHCHHA I'CHCTUYCCKHUX 3aKOHOB.

4. ®opmupoBaHre MOTPEOHOCTH B MPHUOOPETCHUU HOBBIX 3HAHWUU M CIIOCO0AaX HMX
MOJTYYEHHUsI ITyTeM caM0o00Opa30BaHuUs.

brazooaps snexkmusnomy Kypcy no 6uonocuu 8binOJIHAEMCSA HECKOIbKO (DYHKYUIL.

1. Kypc «Pemenue 3agau 1o o01iei 0MoJorum» NoMOraeT 3aKpenuTh U yriyOuTh
YPOBEHb 3HAHUI YYAIIUXCS MO OMOJOTUH, TPUMEHUTD 3TH 3HAHMS YTEM pELICHUS
OHMOJIOTMYECKHUX 3a7ad.

2. OcyuiecTBAsSETCS TMYHOCTHO-OPUEHTUPOBAHHBIN 1MOAX0A B 0OydyeHuu. To ecTh
YUUTBIBAIOTCS HMHAWBHUAYaJIbHBIE CKIOHHOCTH M CIOCOOHOCTH YyYalluxcs U
CO3/1al0TCs YCJIOBUS JJIsi OOy4E€HHS MX B COOTBETCTBMM C MPO(PECCUOHATBLHBIMU
UHTEpECaMU.

Iliianupyemble pe3yJibTaThl

JIMUHOCTHBIE PE3YJIBTATBI
B uvactu:
1) rpaIaHCKOT0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUHUCKOr0 OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, yBa)KCHHE
3aKOHa U MPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOH HEATEIBHOCTH TMpPH CO3TaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IEHHOCTSIMU U
COLIMAJIBHBIM TIOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lad, YBaXXKUTEIbLHOIO
OTHOIIICHHSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCHICKOM rpaXX JaHCKOU UJIEHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApoOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHou, ropmoctu 3a CBOM Kpau, CBOWO PoawHy, CBOM S3BIK W KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHHUE K MPUPOJIHOMY HACIEAUIO U MaMSITHUKAM IPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE JTyXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTEIISIM, CO3JJaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauiusiMu HaponoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOI JINYHOCTH;

5) ¢usuueckoro BocnutraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOLUMOHAJIBLHOIO 0J1IarONmoJIyYus:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBO€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKUX TPaBWJI ©U  HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETYJsIpHAs (Qu3nUecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;



OCO3HAHHWE MOCIEACTBUN M HENPHUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIIBHOCTB;

WHTEpEC K pa3InyHbIM cepaMm NnpodhecCHOHANIbHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyayumied mnpodeccud | pealnu30BbIBATH
COOCTBEHHbIE KU3HEHHbIC TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O W CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHUE YPOBHA JKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TOCTYNIKOB M OLEHKM MX BO3MOXHBIX MOCIEICTBUN s
OKPYXKaroIEel Cpeabl;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa IKOJOTMYECKUX MpoOJIeM U IMyTell ux
pEelLIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHMsI MpU PELIEHUH NpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOJIOTNIOIb30BaHUEM  (COOJIIOJIEHHE  TpaBWJ  IOBEIEHUS B  MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCUCTEM, Orochepbl);

AKTUBHOE HEMNPUITHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYKAIOIIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUITHBIE IKOJIOTUYECKUE
NIOCJIEICTBUS MPEANPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATH UX;

HaJIM4KMe PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTbITa NEeSATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
IIPaKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKON JIESITEIbHOCTH 3KOJOTHYECKOM
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKHd M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JMAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKON KYJIBTYpbl Kak CpencTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMH U MIO3HAHUS MUPA;

NOHUMaHUE crneuu@uKkd OUOJIOTUM KakK HayKd, OCO3HaHUs €€ poJu B
(GbopMUPOBAHNUN PALMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUU LIETOCTHOTO



npeacTaBieHusT 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YEeIOBEKA U
oOmecTBa, B TO3HAHWM TPHUPOIAHBIX 3aKOHOMEPHOCTEH W PEIICHHH IpoOIeM
COXpaHEHUS IPUPOJHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOW ITMBHIIM3AIINU:
o0eCTieYeHNsT HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE TEPCICKTHBHBIX
OMOTEXHOJIOTUN, CIIOCOOHBIX  pEIIaTh pPECcypcHble MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MMOUCKA MyTEeW BBIXOAA U3 TI00aTBHBIX AKOJOTHYECKUX MPOOJIeM U
o0ecrieyeHrsT  TepexoJa K  YCTOMYMBOMY  Pa3BHTHIO,  pallOHAJIBLHOMY
UCTIOJIb30BAaHUIO TPHUPOIHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWH OWOJOTHYCCKUX 3HAHWA B IEJAX
MOBBIIMICHUS OOIIEH KyNbTYphl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TpaMOTHOCTH OOydaromuxcs, GopMHUpyeMOit
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAaHUE CYIITHOCTH METOJIOB MO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOy4YaeMble 3HAHWUA [Js aHaiuu3a u
OOBSICHEHHS SBIICHUN OKPYXKAIOMIEro MHUpPA M MPOUCXOAAINNX B HEM M3MCHEHHH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS Ha OCHOBE HAy4yHBIX (DaKTOB U
UMEIOIINXCS JJAHHBIX C IIEJIbI0 TIOJIYYE€HHUSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHMS IS
perIeHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUSX;

OCO3HAHHWE IIEHHOCTH HAYYHOUW JIeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEILHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATDBI

OBaanenue YHHBEPCAJIbHBIMU y4eOHBIMU NMO3HABATEJIbHBIMH
NeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENNbHO  (OPMYyJIMpPOBaTh M aKTyaJlM3UpoBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHHUSI, KjIaccu(uKalu, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIe MPU3HAKH, YCTaHABIMBATDH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LEIU JEATEIbHOCTH, 3a]aBas IlapaMeTpbl W KPUTEPUHM UX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;



WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUS (DAaKTOB W SIBJICHHM
YKABOW MPUPOJIBI;

CTPOUTH JIOTHYECKHE pPACCYXKICHUS (MHIYKTUBHBIC, IEAyKTHUBHEIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTh CXEMHO-MO/ICJIbHBIE CpeacTBa AN TpeICTaBJICHUS
CYUIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a
TakK€  MPOTUBOPEUMU  Pa3HOrO  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEHICHUs MPoOJeMbl ¢ YYETOM aHaIM3a WMEIOIIMXCA
MaTepuaIbHBIX U HEMaTepruaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JACSITEIbHOCTD, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JCSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBINIICHUE TIPH PEIICHUH )KH3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIECOBATEIBCKON U MMPOSKTHOM JESITEIBHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 33]1a4, TPUMEHEHUIO
Pa3TUYIHBIX METOJIOB TTO3HAHUS;

WCIIOJI30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpETalH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMHU U METO/IAMH;

CTaBUTh W (OpPMYIUpOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOM
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIIATH TPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PpEIICHWs, HaXOIUTh apTyMEHTHI MJIs JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh TapaMETPhl K KPUTEPUN PEIICHHSI;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3a7a4dl  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAIIPABICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYI0 U MPAKTHUYECKYIO 00JacTu
KU3HENIEATETbHOCTH;

YMETh UHTEIPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;



BBIIBUTAaTh HOBBIE €U, MpeuiaraTh OPUTMHANbHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(pOpMAINK (TEKCTE y4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBApSAX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIMpOBaTh 3alpPOCHl U MPUMEHSTH PA3IMUHbIE METOJbI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yUYeOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (GOpMy  TPEACTABICHUS
ononornyeckod uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM s3bIK B KayecTBE CpeAcTBa MHpu padoTe ¢
Ouonoruueckor uH(pOpMalMend: TNPUMEHSATh XUMHYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCKHe 3HaKU W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W TPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBa
HarJIsAHOCTH;

BJaJE€Th  HAaBbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

Ogi1aieHHe YHHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMHU A€HCTBUSIMM:

1) o0mmennme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KHU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS TMpeisiaraeMoin
3aJa4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN IPYTHX YYaCTHHKOB
JMajiora Wi TUCKYCCUH);

pacro3HaBaTh HeBepOaJibHble CpEJCTBa OOIICHMs, IMOHUMAaTh 3HAYECHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHMMAThH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:



NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
pabOThI IPH peIIeHUU OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C y4y€ToM oOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIWUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpeiieniaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHUBaTh HJEU C TMO3ULIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS IS BBIABJICHHUS MPoOJIeM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKax MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYHIECTBIISITh MO3HABATENIbHYIO NI€SITEIbHOCTD, BBISIBISATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JIEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEAOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHE;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMHM  MO3HABATENbHOM  pedJekcud KaKk  OCO3HaHMS
COBEpUIAEMBIX JIEHCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U



OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCuM IJsl OIEHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILIEHUS;

YMETh OLEHUBATh PUCKU W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHU)KCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ceOsl U APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U NPABO JPYrUX HA OLINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

®opMHUpOBaHUE 3HAHUH O
o OCHOBHBIX MOHATHIX MOJIEKYJIIPHON OMOJIOTUH, IIUTOJIOTUU U T€HETUKU;

o OOwMX cBeACHUI 0 MOJIEKYJIIPHBIX U KJIIETOYHBIX MEXaHU3MaX
HacJIeJOBaHMsI T€HOB U (HOPMHUPOBAHUSI IPU3HAKOB;

o Cnenuduyecknx TepMUHAX U CUMBOJIMKE, UCTIOIB3YEMBIX MIPU PEIICHUN
TeHETHUYECKHUX 3a/1a4 1 3a]1a4 110 MOJIEKYJIIPHON OMOJIOTHY;

o CrpocHuu u PyHKIIUIX OPTaHOMUIOB KIETKH. OCHOBHBIX MOJIOKEHHUSIX
kierouHou teopuun T. IlIBanna u M. IlneiaeHna;

o XUMHUYECKOM COCTaBEe KJICTKU: OeJIKaX, )KUpax, yrieBoaax, HyKJICHHOBBIX
KHCJIOTAaX;

o MexaHu3Max MPOIECCOB KUZHEACATEIIEHOCTU KICTKH ( SJHEPTreTHUECKUI
0OMEH, TUTaCTHYECKUI 0OMEH: (POTOCHHTE3, OMOCHHTE3);

« 3akoHax MeHjens, 3akoHe MopraHa, 3aKOHE YUCTOThI TaMET;

o buoornueckom 3HaueHUHU BCEX IMpOoLCCCOB KU3HCACATCIIbBHOCTH,
IMPOUCXOIAIINX B KICTKC,

. CDopMax HN3MCHYMUBOCTH, IpUIWHAX U3MCHYHNBOCTH,

. AHFOpI/ITMaX peuiCHus 3aaa4 0a30BOT0 U MOBBIIICHHOT'O YPOBHA
CJIOKHOCTH.

Dopmuposanue yMeHul:

« BricTpauBarh aNropuT™ penieHus 3aaa4 Ha OCHOBE MOJIYYEHHBIX
TEOPETUYECKUX 3HaHUH 3aKOHOB IIUTOJIOTMH, MOJIEKYJISIPHOM OnoJorumu,
TE€HETUKU;



o OOBSCHATH POJIb TEHETUKU B (DOPMUPOBAHUH HAYYHOTO MUPOBO33PEHHUS;
COJIEp)KaHKME T€HETUYECKOH 3a/1a4H;

. O606HIaTI) U IIPUMCHATDL 3HAHUA O KJIICTOYHOM U OPraHu3MCHHOM YPOBHC
OopraHu3alu )XU3HU,

o O0001mAaTh ¥ MPUMEHSATH 3HAHKUS O MHOTO00Opa3ui OPraHU3MOB Pa3HBIX
LApCTB;

» ComnocTaBnsiTh 0COOCHHOCTH CTPOCHUS U (PYHKITMOHUPOBAHUS OPTaHU3MOB
pa3HBIX IAPCTB;

« YCTaHaABIMBATH HOCJIEAOBATEIIFHOCTE OMOJOTHYSCKUX O0BEKTOB,
MPOLIECCOB, SIBJICHUM;

e YcCTaHaBIIMBATh IMPUYINHHO-CIICACTBCHHLIC CBA3H, ACIATh O606HICHI/IH,
IIOITIOJIHATh U CUCTCMATU3UPOBATH ITIOJTYYCHHBIC 3HAHU,

o IlpumeHsTh OMOTOrNYECKUE 3HAHUS B MPAKTUYECKUX CUTYaLUSIX (MPAKTUKO-
OpPUEHTUPOBAHHOE 3a/IaHKE); IPUMEHATHh TEPMUHBI 10 TEHETUKE, CAMBOJIMKY
IIPU PELIEHUU TeHETHYECKUX 3a/1a4.

o Pemars 3a1aun Mo HUTOIOTMM OA30BOTO YPOBHS U MOBBIIIEHHOTO Ha
IIPUMEHEHUE 3HAHUN B HOBOM CUTYAllNH;

o Pemate 3a1aun o reHeTuke 6a30BOr0 YPOBHSI U MOBBIIIEHHOTO Ha
IIPUMEHEHHUE 3HAHUW B HOBOW CUTYallWH;

o Pemars 3amaun o MoneKyIsIpHON OMOJIOTUM 0a30BOTO YPOBHS U
MOBBINICHHOTO HA TPUMEHEHUE 3HaHUI B HOBOW CUTYaIIlNH;

o MHcnonws3zoBarh 001mMe npueMsl paboThl ¢ TECTOBBIMU 33IaHUSIMU PA3TMUHON
CJIOKHOCTH, OPHCHTHPOBATHCS B MPOTPAMMHOM MaTepHalie, yMETh Y€TKO
dbopMyIUpOBaTH CBOU MBICIIH;

o Ilonp30BaTbCs pa3IMYHBIMU OCOOUSIMU, CLIPABOYHOM JINTEPATYPOil,
M HTEpHET-UCTOYHUKAMH.

COAEPKAHUE SJIEKTUBHOI'O KYPCA

CopepskaHrue TporpaMMmbl 3JEKTUBHOTO Kypca BKJIIOYAeT 3 OCHOBHBIE paszjena:
pelieHne 3a1ad Mo MOJIEKYJISIpHOW OWOJIOTMH, pelIeHHEe 3aJad IO IUTOJIOTHH,
pelieHue 3a7a4 Mo reHeTuKe, JaHHbIe pa3/ielibl IEIATCA Ha TeMbl, U Kaxaas TemMa
AIIEKTUBHOTO Kypca SIBIIAETCS MPOJOIKEHUEM Kypca OMOJIOTUH. DJIEKTUBHBIN KypC
BKJIFOYAET TEOPETUUYECKHUE 3aHATUS U IPAKTUKYMBbI 110 PELLICHUIO 33/1a4.

Beenenue (1 yac).



[enu 1 3a7a4M SJEKTUBHOTO Kypca. AKTyalau3alys paHee NOJIy4eHHbIX 3HAHUM 110
pazaenam 6uosoruu: MonexyinsipHast OM0JIOTHsl, OCHOBBI T€HETHUKH.

Pemenue 3aJa4 I10 TCMC «OcHOBHBIC CBOMCTBA )XUBOT0. CHcTeMHas OopraHu3aluAa
KU3HN».

Pa3znen 1.

Pemienne 3agau no reme «MoJieky/sipHasi 0uos10rusp» (6 4acoB)

Tema 1.1. XumMuuecknii cocraB kieTkn. Heoprannyeckue Beniectna.

XHUMUYECKHUE DJIIEMEHTHl U UX poib B KieTke. Heopranundeckue Beliecrsa U HUX
pOJib B JKM3HEIEATEIIBHOCTH KJIETKU. Boma B KiETKe, B3aUMOCBA3b €€ CTPOCHUS,
XUMHUYECKUX CBOMCTB U OHoJornueckoi posnu. Cojlu HEOPraHUYECKUX KUCIIOT, UX
BKJIaJ] B 00€CIIEUEHUE XKUZHEIACATEIIbHOCTH KIETKU M IMOJAJIEp)KaHuEe TOMEOoCTasa.
Honbl B kierke, ux (QyHKUuU. OCMOTHYECKOE [aBIECHHUE M TYpProp B KIETKE.
BydepHbie crucTeMbl KIETKH.

Tema 1.2. XuMHYECKHH COCTAB KJIETKH. YIJeBOAbI. JINIUALI.

VYrieBoasl B KUBHEACATEIBHOCTU PACTEHUM, *XUBOTHBIX, TPUOOB M OaKTEpHUid.
CrpyktypHble U (DYyHKIIMOHATBHBIE OCOOEHHOCTH MOHOCAXapUJI0B U JUCAXapPUIOB.
buononumMepsl - mojicaxapuibl, CTPOCHUE U OUOJIOTUYECKAs POJIb.

Kupsl u munuabl, 0COOEHHOCTH X CTPOCHUS, CBSI3aHHBIE C (PYHKITMOHAIBHON
AKTUBHOCTBIO KJIETKHU.

Tema 1.3. XuMuuyeckuii cocTaB KJIeTKH. bejku.

Opranuyeckue BeliecTBa KJIETKU. buononmumepsr — Oenku. CTpyKTypHas
opraHuzainus OenkoBbIXx MoJjekyd. CpoiictBa OenkoB. [leHarypauus wu
peHatypaius — OM0JIOTHYECKUIM CMBICH U 3HaUeHHEe. DYHKIIMU OCIKOBBIX MOJIEKYII.
depMeHTh, UX POJb B O00ECHEYEHUU TMPOIECCOB KU3HEAESITEIbHOCTH.
Knaccuduxanus pepmMeHTOB.

Tema 1.4. Xumnueckuii cocras KieTku. HykienHoBbIe KHCJIOTHI.

HyxiienHoBele KMCIIOTHI, UX posb B KieTke. Mcropusa nzyuenns. JIHK — moiekyia
XpaHeHus HacienctBeHHod wuHpopmaruu. CrpykrypHas opranuzarus JIHK.
CamoynBoenne JIHK. PHK, ee Buasl, 0COOCHHOCTH CTpOCHUS W
(GYHKIIMOHUPOBAHMSI.

AT® — OCHOBHOUW aKKymMyJaTOp SHEpruu B KieTke. OCOOEHHOCTH CTPOCHUS
Mosekyiabl U ¢yHkuuu AT®. ButamuHbl, cTpoeHHE, UCTOUYHHMK MOCTYIUICHUS U
pOJIb B OPraHU3Me U KIIETKE.

Hemoncmpayuu: monens JIHK u PHK, Tabnunpl «I'eHeTnyeckuit kony, «Menosy,
MO/JICTIU-aNIUIMKAd, WUTIOCTPUPYIOIIME 3aKOHBI HACIEICTBEHHOCTH, MEPEKPECT
XpPOMOCOM; XPOMOCOMHBIC aHOMAJIMM 4YeJOoBeKa © UX (EHOTUITUYECKUE
MIPOSIBJIICHUS.



Jlabopamopnsie padomeur:
JLP.Ne 1 «M3yuenne pepMEeHTATUBHOM aKTUBHOCTH CIIIOHBD».
JL.P.Ne 2 ««Boinenenue u ounctka JJHK u3 kineTok pacteHuin»

Koumponwvnas paooma no pazoeny «Monekyaapras 0uonozus.

Paznean 2.
Pemenue 3aga4 no teme «llurosorus» (11 yacos).
Tema 2.1. IluToJI0THA KAK HAYKA.

[Ipeamer, 3agaun U METOABI COBPEMEHHOM LUTOJIOTMH. MeCTO LUTOJIOTHH B
CUCTEME ECTECTBEHHOHAyYHBIX M Ouojormdeckux Hayk. Mcropus pa3BuTHs
nurosiorus. TeopeTmyeckoe M NPAKTUYECKOE 3HAYEHHUE IUTOJOTMYECKHX
UCCIIENOBAaHUM B MEIULMHE, 3IpPaBOOXPAHEHUH, CEIbCKOM XO3HCTBE, HAeie
OXpaHbl MPUPOJBI U APYTUX cPepax 4eTOBEUECKOH NESITEIbHOCTH.

Hcropus otkpeiTue kinetkd. Knerounas teopus. OCHOBHBIE TOJOKEHUS NEPBOU
KJIETOYHOM Teopun. COBpeMEHHAas KJIETOYHAs TEOPHsl, €€ OCHOBHBIC NOJIOKEHHUS U
3HAYEHUE JUIsl pa3BUTHUSL OMOJIOTUH.

Tema 2.2. CTpoeHMe KJIETKH U €€ OPraHonAbI.

[Tnazmatuueckass MeMmOpaHa u ob6omouka kieTku. CTpoeHne MeMOpaHbl KIIETOK.
[IpoHrKHOBEHHE BEIIECTB Yepe3 MeMOpaHy KJIeTOK. Bujwl TpaHcmopTa BEIIECTB
yepe3 IUTOIUIa3MaTHYECKyl0 MeMOpaHy KJIETOK (TACCUBHBIH U aKTUBHBIN
TPAHCNOPT, 3K30IMTO3 U 3HAOUUTO3). (OCOOEHHOCTH CTPOEHHUS O000JI0UYEeK
MIPOKAPUOTUICCKUX M SYKAPUOTHICCKUX KIICTOK.

[MuTomiasma u ee CTPYKTypHble KOMIOHEHTh. OCHOBHOE BEILECTBO LIUTOIIA3MBI,
€ro CBOMCTBA U (DYHKIIMH.

Anpo unTepdazHOil KiIeTKUM. XMUMHYECKUN COCTaB M CTPOEHHUE sApa. 3HAUCHUE
sapa B oOMEHEe BEUIeCTB M Iepefadye IeHeTMYecKoM HHpopMauuu. SapbIiko,
OCOOEHHOCTH CTPOCHHS U (HYHKIIMH. XPOMOCOMBI, TIOCTOSIHCTBO YHCJIA U (POPMBI,
ToHKOe cTpoeHue. [lonsTre o kapuoTune. ["arIonaHBIN U TUTTONIHBIA HAOOPHI
XPOMOCOM.

Amnmnapar ['onbxu. CTpoeHue, pacnoioKeHHe B KJIETKaX )KMBOTHBIX M PacTEHUH,
¢bynkun anmapata ['oapmku: cCUHTE3 MOJIMCaXapyuI0B U JUIUAO0B, HAKOIICHUE U
CO3peBaHUE CEKpeToB (OENKH, JUMHUABI, MOJUCAXapUJibl), TPAHCHOPT BEUIECTB,
poib B (POpMHpPOBAHWM IUIa3MaTUUYECKONM MeMOpaHbl U Jn3ocoM. CTpoeHHE U
GyHKUIHMH TU30COM.

Oupomnazmatuueckas cetb  (OIIC), ee Tumbl. OcCOOEHHOCTH  CTPOCHUS
arpanyJsipHod (rimagkor) u rpanyisipHo (mepoxoBaroir) OIIC. 3naveHue
rmankoir OIIC B cuHTe3e moaMcaxapuioB W JUIMWIOB, WX HAKOIUICHHH U
tpancnopre. 3ammutHas Gyaknus D11C (u3omsa1us 1 HeUTpanu3aIus BPEIHbIX IS
kieTku BemecTB). Oynkumu mepoxoBatoit DIIC (yuactue B cuHTe3e OEIKOB, B



HAKOIJICHUU OENKOBBIX TPOAYKTOB W HUX TPAHCIOPTE, CBI3b C APYTHUMHU
OpraHouJaMU U 000JIOYKON KIIETKH).

Pubocombl, 0cOOEHHOCTH CTPOCHUS U POJIb B OrocuHTe3e Oenka. [lomuprnGocombl.
Bakyonu pacTutenbHbIX KJIETOK, X 3HaYeHue, cBsi3b ¢ DIIC.

[TnacTunpl: neiKomIacTel, XJOPOMIACThI, XpOMOIUIACThl. OCOOEHHOCTH, CTPOCHHE
u ¢ynkuuu mwiactun. JHK mmactun. [poucxoxknenue xioporuiactoB. B3anmuoe
IIPEBPALLCHUE IIIIACTU.

MuTtoxoHapun, cTpoeHHe (HapyKHas W BHYTPEHHsSSI MEMOpaHbl, KpPHUCTHI).
Mutoxonapuansasie JJHK, PHK, pubocomsl, ux ponas. OyHKIIMH MUTOXOHIPHIA.
['Mnore3sl 0O NPOUCXOKIECHUNM MUTOXOHAPWUN. 3HAUYEHHWE BO3HUKHOBEHMS KHUCIIO-
POAHOTO ABIXaHUS B DBOJIFOLIUH.

Krerounslit IeHTp, ero cTpoeHue u GyHKIuu. OpraHousl IBMkeHus. Kinetounsle
BKJIFOUEHUS — HETIOCTOSIHHBIN OPTraHOU] KIETOK, OCOOCHHOCTU U (DYHKIIHH.

Tema 2.3. ®oTocuHTE3.
OOmeH BeniecTB U 3Hepruu. [IoHsATHE O TIIACTHYECKOM U SHEPTETUYECKOM OOMEHE.

dotocunte3. CBeroBass U TeMHOBas (a3bl (POTOCHUHTE3a, OCHOBHBIC IMPOIECCHI,
npoucxodiue B 3TH (pa3bl. OCHOBHBIE UTOTH CBETOBOM (pa3bl - cuHTe3 ATO,
BbIJieTieHHe kuciopoga. DotodochopunupoBanue. CyMmMmapHOE ypaBHEHHUE
dotocunteza. IlepBuunbie NPOAYKTHI (QoTocuHTe3a. DOTOCHHTE3 U YypOKaid
CEJIbCKOXO3SIMCTBEHHBIX  KyibTyp. IlyTu  moBblIEHMS  OPOAYKTUBHOCTH
CEIBCKOXO03SIIICTBEHHBIX pacTeHnil. K.A. TUMHUPSI3eB 0 KOCMUYECKOU POJIU 3€JIEHBIX
pacTeHni. XeMOCUHTE3 U €r0 3HAUYCHUE B IPUPOJIE.

Tema 2.4. JHepreTudeckuii 00MeH.

DHepreTuueckuii OOMEH B KIETKE M €ro OWOJOTHYECKUH CMBICI. OTarbl
HPHEPreTUYECKOro OOMeHa, MPUYPOUYEHHOCTh 3THUX MPOLECCOB K OIMpPEAeSIEHHBIM
CTPYKTypaMm KJeTKU. 3HaueHne MUTOXOHpHUil 1 AT® B saHepreTrueckoM oOMeHe.

Tema 2.5. buocunres 0eaka.

buocunTes 0eIKOB B KIETKE U €ro 3HadyeHue. Poiib reHOB B OMOCHHTE3E OEIIKOB.
'eHeTueckuii KOJA U €ro CBOWCTBA. OTambl OHWOCHHTE3a Oeika. Peakiun
MaTPUYHOTO CHHTEe3a. Perymnsius cunte3a 0enkoB. ['eH-perymnsTop, reH-omneparop,
CTPYKTYpHBIC T€HBI, UX B3auMmoieiicTBue. [I[puHimn oOpaTHOM CBSI3U B PETYIISAINH
byHKroHUpoBaHus TeHOB. COBpEMEHHBIE TIPEICTABIICHUS O MIPUPOJIC TeHA.

Tema 2.6. Tunol gejieHUs KJIETOK.

JKv3HEHHBIM LUK KIETKH W €ro drtambl. [loArotoBka KIETKH K JEIEHUIO —
uHTepdasa, ee IIEPUOABI (MpeCUHTETUYECKUH, CUHTETUYECKHUM,
NOCTCUHTETHYECKU).  buomormueckoe 3HaueHue  uHTepdaspl.  ANonros.
MUTOTHYECKUM ITHUKI.

AMuTO3 W ero 3HaueHue. MUTO3 - LUTOJIOTUYECKas OCHOBa OECrojoro
pasmHOxeHus1. da3pl MUTO3a, UX XapakTepucThUKa. CTPYKTYpHbIE U3MEHEHHS U



bu3noIornYecKue OCOOEHHOCTH OPTaHOUIOB KJIETKH BO BpPEMS MHUTOTHYECKOTO
neneHusi. BepereHo neneHus, CTpoeHHEe U (PYHKIUMUM HUTEH BepeTeHa.
buonornyeckoe 3HaueHNE MUTO3A.

Meiio3 - muToNOrMYecKkas OCHOBa TOJIOBOTO pa3MHOXeHus. llepBoe neneHue
Meio3a, ero ¢aspl, UX XapaKTEPHUCTUKA. YMEHBIICHHE YHCJIa XPOMOCOM Kak
pe3yJsbTat nepBoro jaeneHus. Bropoe nenenue meiosa, ¢asbl, MX XapaKTEpPUCTHKA.
buonornueckoe 3HaueHnEe MeMo3a.

Tema 2.7. becnoJsioe 4 10J1I0BOe Pa3MHOKEHHE.

®opmbl B CIOCOOBI Pa3sMHOXKEHHUSI OpraHu3MoB. becmosoe pa3sMHOXKEHHE, €ro
BUJbI U 3HaUeHUE. [10710BOE pa3zMHOXKEHNE, €r0 BUABI U IBOJTIOIMOHHOE 3HAUEHHUE.
OOmast xapakTepUCTHKa M OCOOCHHOCTH Pa3MHOKEHUS OCHOBHBIX TPYIII
Opranu3moB. Pa3BuThe MYXKCKMX WU JKEHCKUX ITOJOBBIX KIIETOK Yy JKUBOTHBIX U
pacTEHU.

Tema 2.8. OHTOreHe3 — MHAMBHAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

OmnogoTBopeHre W ero Tumbl. OIUIOJOTBOPEHHME U pa3BUTHE 3apoibllia y
KUBOTHBIX. OCHOBHBIE 3Tanbl AMOPHUOHAIBHOTO  PAa3BUTUA  KUBOTHBIX.
B3anmopnenicTBue yacTel pa3BUBAIOLIEIOCS 3apoAbllIa. bHOreHeTH4eCKnid 3aKOH,
€ro CcoBpeMeHHas wuHTepnperanusa. lloctamOpuonansHOE pas3BuTue. BpemgHoe
BJIMSIHUE AJIKOTOJIsl, HUKOTHHA, HAPKOTHUKOB, 3arps3HEHUS] OKpYKaroled cpepl Ha
pa3BUTHE 3apO/IbIIlIA KUBOTHBIX U YEJIOBEKA.

OOmast xapakTepuCTUKa W OCOOCHHOCTH PAa3MHOKEHHS BHPYCOB, OakTepui,
BOJIOPOCIIEH, MOX000pa3HbIX, MaropOTHUKOOOPA3HBIX, rOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPUOO0B U JHIaiHUKOB. CMeHa (a3 B )KM3HEHHOM ITUKJIE.

Jlemoncmpayuu: cXeMbl YHEPreTHIECKOT0 0OMeHa U (POTOCHHTE3a.
Jlabopamopnwie pabomot:
JL.P.Ne 3 «Bnusinne ocMoca Ha TypropHOE€ COCTOSIHUE KIETOK.

JLP.Ne 4 «CpaBHenue and@y3uoHHON CHOCOOHOCTH KIETOYHOU MeMOpaHbl U
KJIETOYHOU 000T0UKI.

JLP.Ne 5 «Ilimazmonus u aeria3Mosns B PaCTUTEIBHOU KIIETKE.

JLP.Ne 6 «Omnpenenenre MHTEHCUBHOCTH Tporiecca (PUKCAIMU YTIIEKUCIIOTO Tra3a
KJIETKAMU BOJIOPOCIIH XJIOPEILIBDY.

JL.P. Ne 7 «Bpiaenenue yriekuciioro raza M TemjaoThl APOXKEBBIMU KIETKAMU TTPU
OpOKEHUM

JLP.Ne 8 «lloBeneHue XpomMocOM TIpM MHUTOTHYECKOM JICJICHUM B KIJIETKaX
pacTeHUu.

JLP.Ne 9 «lloBenenue XpomMocoM TIpu MEUOTHYECKOM JICJICHUM B KIJETKaX
pacTeHu».

Koumponwvnaa paooma no pazoeny «llumonozusn.



Pasznen 3.
Pemenne 3aga4 nmo reme «I'eneruxa» (15 yacoB).
Tema 3.1. HezaBucumoe HacJieI0BaHNe IPU3HAKOB.

[Tpenmet, 3agaun U MeTOAbl TeHETUKH. OCHOBHBIC pa3felibl TEHETHKH. MecTo
TEHETUKU CPear OMOJIOTHYECKUX HayK. 3HAUCHUE TCHETUKH B pa3paboTke mpobiem
OXpaHbl TPHUPOJBI, 3APABOOXPAHCHUS, MEIUIMHBI, CEJIBCKOTO  XO3SHCTBA.
[TpakTHYeckoe 3HAYCHHE TCHETHKH.

I'. Menaenb — OCHOBOIIOJOXKHUK TEHETHKH. MeETod TI'eHEeTUUYECKOTO aHajm3a,
paspabotannbiii I'. Menaenem. ['enetndeckas cumBoiuka. [IpaBuia 3ammcu cxem
CKpCIIIMBAHUSI.

HacnenoBanwe mnpu  MOHOTMOPHIHOM  CKpelIMBaHud. JlOMUHAaHTHbIE U
pelieccuBHble Tpu3Haku. [lepBblii 3akoH MeHaens - 3aKOH eIuHOOOpa3us
ruOpUI0B MEPBOro MOKoJeHus. Bropoii 3akoH Menzens - 3aKOH paclierieHus.
[IpaBuno wyucrorel ramer. LluTonorndeckue OCHOBBI pPACUICIUICHUS IIPU
MOHOTHOPUJIHOM CKpelrBaHuu. CTaTUCTUUECKUN XapaKTep pacIieIeHusl.

[Tonstue o reHax u amwiensx. EHOTUIT U TEHOTHUII. | OMO3UroTa U reTepo3UroTa.
Pacuierienre mpy BO3BpaTHOM M aHAIM3UPYIOIIEM CKPEIIUBAHNM.

Hacnenosanue npu nuruOpuHoM ckpeniuBanuu. HezaBrucumoe KOMOMHUPOBAHKE
HE3aBUCHUMBIX Map MPU3HAKOB - TPETUM 3aKOH Menaensd. [{uronornueckue 0CHOBBI
HE3aBHUCHUMOT0 KOMOMHHPOBAHUS T1ap IPU3HAKOB.

Jlemoncmpayuu: pemerka [leHnera, OMOIOrMYECKU MaTEpHal.
Tema 3.2. BzaumogeiicTBue a/lIeJIbHBIX M HEAJJICJILHBIX T'€HOB.

HacnepgoBanne mipu B3aMMOAECHCTBMM AJUICIBHBIX TE€HOB. JlOMHUHMpOBaHHE.
Henonnoe JOMUHHUPOBAHUE. KonomuupoBanue. CBepXJOMUHUPOBAHHUE.
MHOXECTBEHHBIN aJIJICIN3M.

B3aumopeiictBue HeayienbHbIX TeHOB. HoBoOOpa3zoBaHus MpHU CKPEIIMBAHUU.
Oco0OEHHOCTH HaCJeI0BaHUs KOJWYECTBEHHBIX MPU3HAKOB. KOMIUIMMEHTapHOCTS.
Onucra3. Ilonumepusa. MHoxkecTBeHHOE  AeiicTBUe  reHOB.  [Ipumepsl
MHO’KECTBEHHOT0 JEWCTBUA TeHOB. BO3MOXXHBIE MEXaHHU3Mbl OOBSICHEHHUS 3TOTO
ABJICHHs. [ €HOTHI KaK EJ0CTHAsI HCTOPUYECKH CIIOKHUBIIASICS CUCTEMA.

Jlemoncmpayuu: puCyHKd, WUIIOCTPUPYIOIIUE B3aUMOJCHCTBUE aJUJIEIBHBIX U
HEAJUICIIbHBIX T€HOB

® OKpacka AroJi 3eMJISSHUKH IIPU HEMOJIHOM JOMUHUPOBAHUY,

® OKpacKa Me€xa y HOPOK ITPH IVIEUOTPOITHOM JIEMCTBUHU T€HA,

® OKpacKa BEHYMKA Y JIbHA — IPUMEDP KOMIUIEMEHTAPHOCTH;

® OKpAaCKa IUIOJA Y THIKBBI IIPU SIIUCTATUYECKOM B3aUMOJCUCTBUU JIBYX I'€HOB;

® OKpacKa KOJIOCKOBOM YEIIyd Yy OBCa — IPUMEP MOJIUMEPUU.



Tema 3.3. XpomocomMHasi Teopusi HACJIeACTBEHHOCTH.

SIBNIeHHME CUEIUIEHHOTO HACIEOOBAaHUS W OrPAHUYEHHOCTh TPETHETO 3aKOHA
Menpens. 3nauenue pabotr T.I"Moprana u ero mKojbl B HU3yYEHUU SIBICHUS
CIIEIUICHHOTO HaclieqoBaHus. KpoccuHroBep, ero OHOJOrMYECKOE 3HAYCHUE.
['eHeTnueckne KapThl XpoMOcOM. OCHOBHBIE MOJIOKEHUS XPOMOCOMHOW TEOpUHU
HacnenacTBeHHOCTH. Bikmaa mkonbl T.I.Moprana B pa3paboTKy XpOMOCOMHOM
TEOPUU HACIIEACTBEHHOCTH.

ﬂemoncmpauuu: MOACIIHN-allIlJIMKaIlH, HIUTIOCTPUPYIOIIHC 3aKOHBI
HACJICACTBCHHOCTH, IICPCKPCCT XPOMOCOM; ITCHCTHUICCKUC KAPThI XPOMOCOM.

Tema 3.4. 'eHeTHKA 1M0J1A.

I'eneTuka mnoina. HGpBI/I‘-IHBIG N BTOPHUYHBLIC IIOJIOBBIC IIPU3HAKH. XpOMOCOMHaH
TCOPpHUA OIIPCACICHUA II0JIA. ['omorameTHbBII M FGTCpOFaMeTHBIﬁ 1moja. Tumsl
OIIpCACICHUA IIOJIA. MexaHu3m nogACpKanusd COOTHOIICHHA  II0JIOB 1:1.
HaCHeI[OBaHI/IC IIPU3HAKOB, COCINICHHBIX C IIOJIOM.

Jemoncmpayuu: cxeMbl CKpEIIMBAHNS HA NIPUMEPE KIACCUYECKON IeMO(DHUINN U
JAJIBTOHU3MA YEJIOBEKA.

Jlabopamopnwie pabomot:
JL.P.Ne 10 «Omnpenenenne reHOTHIA IUI00BOM MYIIKHU AP030(UIIbI 10 (PEHOTHUITY».
Tema 3.5. 3aKoHOMEPHOCTH N3MEHYUBOCTH.

N3menunBocth. Knaccudukanuss M3MEHUMBOCTH C TO3UIUNA COBPEMEHHOHW Te-
HETHUKU.

®denotunuueckas (MoaudUKalMOHHAST W OHTOTEHETUYECKas) HW3MEHYUBOCTD.
Hopma peaknum ®w ee 3aBUCMMOCTh OT TeHoTHma. CTaTHUCTHYECKUE
3aKOHOMEPHOCTH MOJU(PUKAIMOHHON W3MEHUYMBOCTH, BapHWAIIMOHHBIA psAg U
BapUaIlMOHHAs KpUBas.

['enHoTunuyeckass (KOMOMHATUBHAs W MYTAllMOHHAs) M3MEHUMBOCTh. 3HAUYCHUE
KOMOMHATUBHOW HW3MEHYHUBOCTH B OOBSCHEHHHM SBOJIIOIMOHHBIX IPOIECCOB,
CEJICKUMH OPTraHuU3MOB. MyTallMOHHAss W3MEHYMBOCTb, €€ BHAbL. MyTanuu, Hux
npuanHbl. Knaccudukarms MyTaiii o xapakTepy U3MeHeHHUs TeHoTHIa (TeHHBIE,
XPOMOCOMHBIE, TE€HOMHBbIE, ULUTOIa3mMaTuueckue). llocnencTBus BIUSHUA
MYTareHOB Ha OpraHu3M. Mepbl 3allUThl OKPYXKAIOWIEHW CPEAbl OT 3arpsi3HEHUs
MyTareHaMH. 3aKOH TOMOJIOTUYECKUX PSAOB B HACJIEACTBEHHOW W3MEHUYUBOCTHU.
H.N. BaBunosa. DkcriepuMeHTaIbHOE OJTYyYEHUE MYTaIHi.

Tema 3.6. ' eHeTHKA YeIOBEKA.

I'eneTnka denoBeka. UelloBek Kak OOBEKT ME€HETUUYECKUX HCCIIECIOBAaHUN. MeTOo bl
W3yYeHUs] HACJICACTBEHHOCTH 4YEJIOBEKa: TeHEaJOTHYecKui, OJIM3HEeIOBbIMH,
[IUTOT€HETUYECKUH, THOPUIN3AIHS COMATHUECKUX KIIETOK.

HacnenctBennsie 60J1€3HU, UX PaclpOCTpaHEHUE B TOMYJIALUAX deJoBeka. Mepsl
npo(UIaKTUKKA HaclEJACTBEHHBIX 3a0oeBaHMii dYeloBeKa. BpenHoe BiusHUE



AJIKOTOJIs1, HUKOTMHA U HAPKOTUYECKUX BEIIECTB HA HACIICICTBEHHOCTh YEJIOBEKA.
Menuko-reHeTH4eCKOe KOHCYJbTUpPOBaHWE. KpHUTHMKa pacUCTCKUX TEOpUM C
MO3ULIMHA COBPEMEHHON I'€HETUKU.

Jlemoncmpayuu: Tabnuna «CuMBOJIBI POIOCTIOBHO, PUCYHKH,
WUTIOCTPUPYIOIIME XPOMOCOMHBIC AHOMAJUMU YeJIOBeKa M UX (EHOTUIMUYECKUE
MPOSIBIICHHUSI.

Koumponvnaa paooma no pazoeny «I enemuxa.

3auét no kypcy «Pemenne 3aga4 mo oomei ouosorum» - 1 yac.

Y4eOHO-TEMATHYECCKUH IIJIAH

No HaumeHnoBanue Koin- B ToMm uncne
BO
n/n pasjiesioB U TeM [IpakTHyecKue ®opMbI paboTHI
JacoB
3aHATHS
1 | Beenenue. 1 - JlnarHocTtuka, TECTUPOBAHUE.
2 | Pemenne 3amau mo teme 6 5 [IpakTUKyM MO peIIeHUIO
«MonekynsapHas 3a7ad4.
OMOIOTHS

[IpoBepka 3HaHUI, YMEHUH U
HAaBBIKOB MOJIYYEHHBIX MPH
u3y4yeHnu Temel «Pemenue
3a1a4 110 MOJIEKYJIIPHON

OouosoTUnY.
3 | Pemenue 3amay mo teme | 11 9 [IpakTUKyM MO pEHICHUIO
«lutomorusy» 3ajJad.

[IpoBepka 3HaHUI, YMEHUH U
HAaBBIKOB MOJIYYEHHBIX IPH
U3y4yeHHUU Tembl «Pemenune
3a7a4 110 UUTOJIOTUI.




Pemenue 3agau o reme
«l'eneTnkay

15

13

[IpakTUKyM MO peleHno
3a/1ay.

[IpoBepka 3HaHUI, YMEHUH U
HAaBBIKOB IIOJIYYEHHBIX U
U3y4yeHUU Tembl «Pemenune
3a/1a4 110 TEHETUKE.

3a4€T Mo Kypcy
«Pemrenne 3amad mo
00111e1i OMOJTOTUN»

[IpoBepka 3HaHUN, YMEHUU U
HABBIKOB, MOJIYYEHHBIX TIPU
U3YYEHHUH DJIEKTUBHOTO Kypca
«Pemienue 3aaa4 1o oo0mieit
OMOJIOTUI




