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1. OBIIIAS XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI YUEBHOU
JUCHHUIIJINHBI
OVY . 13 BUOJIOTrusl
1.1. MecTo (MCHUILIMHBI B CTPYKTYpe o0pa3oBaTebHOi nporpammbl CITIO

Ob6meoOpa3oBarenbHas gucuuiuinHa  «buonorusi»  siBngeTcss  00s13aTeNbHOM
4acThi0 00111€00pa30BaTEIHLHOTO IIUKIIA 00pa30BaTEeNIbHOM MPOTrpaMMBbl B COOTBETCTBHUH C
®I'OC CIIO mo npodeccun 08.01.31 DaeKTPOMOHTAXHUK SICKTPUUYECKUX CETEeH U
AIIEKTPOOOOPYIOBAHHUS.

1.2. lenu u njiaHUpyeMble Pe3yJbTAThbl 0CBOEHUS JUCHUIIHHBI:

1.2.1. Heau U 3a1a4u M CHMUIJINHBI:

Copepxanue mnporpammbl  00mIe00pa3oBaTENbHON AUCHMILTUHBL  «bHOIOTHS»
HAIPABJICHO Ha JOCTIKCHUE PE3YJIbTATOB €€ U3YyUYCHHUS B COOTBETCTBHH C TPEOOBAHUSIMU
dI'OC COO c yuerom mpodeccuonanbHoil HampasieHHocTH DI'OC CIIO. Iensb
U3YYCHHs TUCUUILTUHBI «buonorus» Ha 6a30BOM ypOBHE — OBJaJICHHE O0YYaIOIUMUCS
3HAHHMSIMHU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3alliU KUBBIX CHCTEM Pa3HOTO paHTa
U TMpUOOpETeHHE YMEHHI HCIOJb30BaTh A3TH 3HAHUA I TPAMOTHBIX JEUCTBUHA B
OTHOIICHUH 0OBEKTOB KUBOW MIPUPOJIBI M PEIICHUS Pa3IMYHBIX JKU3HEHHBIX TPOOIIEM.

JlocTrkeHUe TeNM W3Y4YeHUs AUCHUIUIMHBI «buonorus» Ha 0a30BOM YypOBHE
o0ecreynBaeTCs pelIeHUEM CIETYIONINX 3a/1a4:

o OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBI 3HAHHHA O OMOJOTUYCCKUX TEOPHUSX,
YUEHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THUIIOTe3aX, MpPaBUIaX, CIYKAIUX OCHOBOM s
dbopMupoBaHUS ~ TPEJACTAaBIEHWH O  ECTECTBEHHO-Hay4HOW  KapTUHE  MHpa,
0 METOJIaX HAyYHOTO ITO3HAHUS, CTPOCHHH, MHOTOOOpPa3MH W OCOOCHHOCTSAX KHUBBIX
CHUCTEM pa3HOTO0 YpPOBHS OPraHU3allMH, BBIJAIOMINXCA OTKPBITUSAX M COBPEMEHHBIX
UCCJICIOBAaHUSX B OMOJIOTHH;

o dbopMupoBaHHEe Yy OOYYArOIIMXCS ITO3HABATEIbHBIX, WHTEIUICKTYaTbHBIX
U TBOPUYECKHUX CIOCOOHOCTEW B TPOIECCe aHaIM3a JaHHBIX O IYTAX pPa3BUTHUS
B OMOJIOTMM HAYYHBIX B3TJISAIOB, UJCH U TOJIXOJIOB K M3YUCHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHU3alINU;

o CTaHOBIIEHWE Yy oOydJarommxcsi oOmeld KyJabTyphl, (YHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHSATH W OLICHUBATH SIBJICHUS OKPYXKAIOIIECTO MUpPa
YKUBOU MPUPOJIGI HA OCHOBAHWH 3HAHUH U OMBITA, MTOJYICHHBIX MTPU U3YYCHUH OUOJIOTHY;

J dbopMupoBaHHEe y OOYYaIONUXCS YMEHUH WLIIOCTPUPOBATh 3HAYCHHE
OMONOTMYECKUX 3HAHWW B TPAKTHUYECKOW JIEATETLHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEUITMHCKUX TEXHOJIOTHH U arpoOMOTEXHOJIOTH;

o BOCIIUTAHKE YOCIKIEHHOCTH B BO3MOYKHOCTH ITO3HAHMS YEIIOBEKOM YKHUBOKH

MPUPOABI, HEOOXOIUMOCTH OEpeXHOT0 OTHONIICHHWsI K HEW, COOJIIOJICHUS
ATHYECKHX HOPM TIPH MPOBEIACHUH OMOJIOTHUSCKUX UCCIICIOBAHUM;

o OCO3HAHME I[EHHOCTH OWOJOTHYECKUX 3HAHWKA JUIS TOBBIIICHUS YPOBHS
HKOJIOTHUECKON KYJIbTYPHI, 111 GOPMHPOBAHUS HAYIHOTO MUPOBO33PCHHSI;



o IPUMEHEHHE NMPUOOPETEHHBIX 3HAHUI M YMEHUI B MOBCEIHEBHOM >KU3HHU
JUISl OLIEHKH IIOCJIEICTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHUIO K OKPYXKaIoIIEeH cpene,
COOCTBEHHOMY  3/I0pPOBBbIO, O0OOOCHOBaHHE M COOJIOAEHHE Mep MNPOPUIAKTUKU
3a00JICBaHUH.

B pe3ysnbTare 0cBOEHMS JUCHMITIIMHBI O0YYarOIIUNCS J0JIAKeH 3HATD:

31. OCHOBHBIC TOJIOKEHHUSI OMOJOTHUYECKHX TEOpUU (KJIETOYHAs, IBOJIOIMOHHASL
teopust Y.JlapBuna); yuenne B.M.Bepnaackoro o Ouocdepe; CyIIHOCTh 3aKOHOB
I""Mennens, 3aKOHOMEPHOCTEN U3MEHYMBOCTH;

32. crpoeHue OMOJOTMYECKUX OOBEKTOB: KJIETKH; T€HOB U XPOMOCOM; BHJAa U
HKOCHUCTEM (CTPYKTYpa);

33. CymHOCTh OWOJOTHYECKHX IIPOIIECCOB: Pa3MHOKEHHUE, OIIOJ0TBOPEHHUE,
JIEHCTBHE HCKYCCTBEHHOTO u €CTECTBEHHOTO otbopa, dbopmupoBaHue
MIPUCTIOCOOJIEHHOCTH, O00pa30BaHWE BHIOB, KPYrOBOPOT BEIIECTB M IPEBpaIICHUS
DHEPTHUH B DKOCUCTEMax U omocdepe;

34. BKJIa] BBIAAIONIUXCS YUCHBIX B Pa3BUTHE OMOIOTUYECKON HAYKH;

35. OMOIOTHYECKYIO TEPMHUHOJIOTHIO 1 CHMBOJIHKY.

B pesynbpTare ocBOCHUS TUCHUTLTAHBI O0YYaIOUUNACS 10JIKEH YMeTh:

Y1. 00bACHATH pOdb OuONIOrMM B (OPMUPOBAHMM HAYYHOTO MHUPOBO33PEHUS;
BKJIaJT OMOJIOTHYECKUX TEOpuil B (OPMHUPOBAHHE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MUpPA; €AUHCTBO >KUBOW M HEKUBOU MPHUPOJIbI, POJACTBO >KUBBIX OPTraHU3MOB,;
OTPUIIATENIbHOE BIIMSHUE AJIKOTOJIsI, HUKOTHMHA, HAPKOTHMYECKUX BEIIECTB Ha Pa3BUTHE
3apoJIbIllIa YEJIOBEKA; BIIMSHUE MYTarecHOB Ha OPTaHW3M 4YeJIO0BEKa, JKOJIOTHYECKHUX
(GakTOpOB Ha OPraHU3MBbI; B3aUMOCBSI3M OPTaHU3MOB M OKPYXKAIOIIEH CpeJbl; MPUUNHBI
ABOJIIOIMHY, U3MEHSIEMOCTH BUJIOB, HAPYIICHUW Pa3BUTHSI OPraHU3MOB, HACJIEACTBEHHBIX
3a00€BaHNA, MYyTalluid, YCTOMYMBOCTH HM CMEHBI OSKOCHCTEM; HEOOXOIMMOCTH
COXpaHeHUsI MHOTO0Opa3usi BUJIOB;

¥Y2. pemath 3JIeMEHTapHBIC OMOJIOTHYECKHE 3aJlaud; COCTABIISATH JJIEMCHTApHBIC
CXEMBbI CKpPEIIMBAHUSA U CXEMbI MEPEHOCa BEIIECTB M JHEPIHMH B IKOCHUCTEMax (Iemu
MUTaHUA);

¥ 3. onuckiBaTh 0cobeii BrIa o MOPHOIOTHUECKOMY KPUTEPHIO;

¥Y4. BbIABISATH MPUCIOCOOJIECHUS OPraHU3MOB K Cpele OOWTaHMS, UCTOUYHHKU
MyTareHoB B OKpYyXarllel cpene (KOCBEHHO), AaHTPOINOIE€HHbIE HW3MEHEHUS B
AKOCHCTEMAaX CBOEH MECTHOCTH;

¥5. cpaBHUBaTh OMOJIOTHYECKUE OOBEKTHI (Tea KUBOW U HEKUBOU MPHUPOIBI MO
XUMHUYECKOMY COCTaBY, 3apObIIINA YEJIOBEKA M APYrUX MIIEKOMUTAOIIUX, MPUPOIHBIE
HDKOCHUCTEMBl M arpodKOCHUCTEMBI CBOEH MECTHOCTH), MPOIECChl (€CTECTBEHHBIH U
HUCKYCCTBEHHBIN OTOOp, MOJOBOE€ U Oecrosoe pa3MHOXKEHHE) M JejaTh BHIBOABI Ha
OCHOBE CPaBHEHUS;

¥Y6. aHanu3upoBaTh M OIICHUBATH PA3JIUYHBIC TUIOTE3bl CYIIHOCTU JKHU3HU,
MIPOUCXOXKICHUS JKU3HU U YEJIOBEKA, TJI00ATBbHBIE SKOJOTHYECKUE TPOOJIEMBI U MTYTH UX
pelieHus1, MOCIEICTBUSL COOCTBEHHOM JAESTEILHOCTH B OKPYKAIOLIEH Cpejie;



¥Y7. u3yuaTh U3MEHEHHUS B SKOCUCTEMAaX Ha OMOJIOTUYECKUX MOJIENISIX;

¥8. wnHaxogute wuHbOpMAIUIO O OHOJOTMYECKUX OOBEKTaX B Pa3IUUYHBIX
UCTOYHHMKAX (Yy4eOHBIX TEKCTaX, CIpPaBOYHUKAX, HAYyYHO-TOMYJSIPHBIX M3JaHUSIX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, pecypcax HTepHeTa) U KpUTUUECKH €€ OLICHUBATb.

1.2.2. Ilnanupyemble Ppe3yabTaThl OCBOEHHH 001Ie00pa3oBaTeJIbHOM
aucHUIUIMHBI B c00TBeTcTBHHU ¢ ®I'OC CITIO u Ha ocHoBe PT'OC COO

O6mmue xommnerenunu (nanee — OK) u nmpodeccroHanbHbIe KOMIIETCHITUH (ajiee —
[1K) ®I'OC CIIO B COOTHECEHUH C JIMYHOCTHBIMHU, METAMPEIMETHBIMA U MPEIMETHBIMU
pesynbpTaTaMu o0ydenus: 6azoBoro ypoBHs (nanee — [[P6) ®I'OC COO npencraBieHbl B
Tabnuile:



Kon u I[lnanupyemble pe3yabTaTbl 0CBOCHH S JUCHUNIIHHBI

HAHMMEHOBaHUe

(l)OpMI/IpyeMbIUX Oo6uue JMCcHUNIMHAPHbIE

KOMIIeTeHIUil
OK O01. BwiOupats | JIudHOCTHBIE pe3yabTaThl JOJKHBI OTpakarb B dactu: | [IP6 1. ChopMHpOBaHHOCTh 3HAHUN O MECTE€ W POJIM OWOJIOTHH
CHocoOBl  pemIeHus | TPYAOBOTO BOCIIMTAHUS: B CHUCTEME HAy4YHOTO 3HaHUS; (YHKUMOHAIBHOM TPaMOTHOCTH
3a1au - TOTOBHOCTb K TpPYAY, OCO3HaHUE IIEHHOCTHM MAacTEepPCTBA, | YeJOBEKa JJIs pelICHHs )KU3HEHHBIX MPOOIIeM.
npodecCHOHATBHON | TpyAoIooue; [1P6 2. CdopMHpPOBAaHHOCTE YMEHHS PACKPBIBATh COJEpIKAHHE
NEeSTEIIbHOCTH - TOTOBHOCTh K AKTUBHOHM JAEATEIbHOCTH TEXHOJOTMUYECKOH | OCHOBOIMOJAraloluX OWOJIOTMYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTb | JKM3Hb, KIJIE€TKAa, TKaHb, OpraH, OPraHu3M, BMJ, IOILYJISLNS,
K pa3IMYHbIM | HHULUUPOBATH, MJIAHUPOBATh U CAMOCTOATEIHHO BBINOJIHATH | SKOCHUCTEMa, OMolieH03, Ouocdepa; MeTabonu3M (0OMEH BEleCTB
KOHTEKCTaM TaKylo J€SITEIbHOCTD; U [peBpallleHue SHEepruu), Tromeocra3 (caMmoperyisuus),

- HWHTEpeC K pasimmuHbiM chepam npodeccuoHaIbHON
JIEATEILHOCTH.

MetanpeameTHble pe3yibTaThl 1OJKHBI OTPaXaTh:
OBnajieHWe YHUBEPCAIBHBIMU YICOHBIMH MMO3HABATEIIBHBIMU
NENCTBUSIMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITeNFHO (HOPMYIHUPOBATh U aAKTyalIM3UPOBATH
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBNMBATh CYHIECTBEHHBIA MPU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KiTacCu(UKAIMU U 0000IIECHMS;

- OTIIPENENATh LEH e TEIIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHSI,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHSI

B PacCMaTPUBACMBIX SIBIICHHSX;
- BHOCUTH KOPPEKTHBBHI B
COOTBETCTBUE PE3yJIbTaTOB
MIOCJICACTBHI ACATECILHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQICTh HaBBIKaMU y4eOHO-UCCIIeIOBATEBCKOM

U TMPOCKTHOW JIEATEIBPHOCTH, HABBIKAMHU pa3pelrieHus
npobiewm;

ACATCIIBHOCTb, OICHHWBATH
oeisaM, OLCHUBATb  PHUCKHU

OuocuHTe3 OesKka, CTPYKTypHash OpraHu3alys >XHUBBIX CHCTEM,
JIMCKPETHOCTb, camMoperyJisiLus, CaMOBOCIIPOU3BE/ICHNE
(penpomyKuus), HACJIEJICTBEHHOCTb, W3MEHUYUBOCTb,
SHEPTrO3aBUCUMOCTH, POCT U pa3BUTHE, YPOBHEBASI OPraHU3ALIUS.

ITP6 3. CdopMUPOBAHHOCTh YMEHHSI PACKPBIBATH COJCPKAHUE

OCHOBOTIOJIATAIOIINX  OMOJIOTUYECKHX TEOPUH W  THUIIOTE3:
KJIIETOYHOW, XPOMOCOMHOW, MYTallMOHHOM, 3BOJIIOLMOHHOM,
MPOUCXO0XKICHUS KU3HU U YEIOBEKA.

I1P6 4, CdopmupoBaHHOCTH YMEHUS pacKpbIBaTh

OCHOBOIIOJIATAIOIINE OMOJOTUYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.W. BasunoBa, D. I'ekkens,
®. Mromnepa, K. bapa), rpanuiisl uX NpUMEHHUMOCTU K KUBBIM
CHUCTEMaM.

I1P6 5. IIpuobpereHue ombITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAyYHOTO MMO3HAHUS, UCTIOIB3YEMbIX B OMOIIOTHUN: HAOIIOICHUS

Y OMHMCAHMS KUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUH; OpraHU3alluu
U TIPOBEACHHUS OHOJOTUYECKOTO OKCIEPHUMEHTa, BBIIBUKCHHUS
TUTIOTE3, BBISBIICHUS 3aBHCHMOCTH MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMU, OO0BSICHEHHS MOJTYYEHHBIX pe3ynbTaToOB
u  (HOpMyTUpOBAHUS BHIBOJAOB C HCIOJIb30BAHHEM HAYYHBIX
MOHATUHI, TEOPUM U 3aKOHOB.




- BBISIBJISITH IIPUYMHHO-CIICJICTBCHHBIC CBA3H
158 aKTyaJII/I3I/Ip0BaTB Saﬂaqy, BbIABUT'aTb I‘PIHOTC?;Y

€c peUICHHs, HAXOJIUTh apryMEHTBI IS J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a7aBaTb IapaMeTpbl U KpUTEpUU
peIeHUs;

- aHaJII/I3I/IpOBaTB HOHy‘-ICHHbIG B XO0JIC peLHeHI/IH 3a1a4u
pe3yJIbTaThl, KPUTHYECKH OILEHHWBATh HX JOCTOBEPHOCTb,
HpOI‘HO?;I/IpOBaTB N3MCHCHHC B HOBBIX YCJ'IOBI/ISIX;
pa3palaThIBaTh IUIAH PEIICHUS MPOOJEMBI C YYSTOM aHAIN3a
HMEIOIUXCS MaTepUaIbHBIX U HEMAaTEPUAIIBHEBIX PECYPCOB;

-- YMETh MIEPEHOCUTH 3HAHHS B TTIO3HABATEIIBHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;

- YMEThb HHTETPHPOBATH 3HAHUS M3 Pa3HBIX NPEIAMETHBIX
o0OJacrei;

- BBIBHraTh HOBBIC HJCH, IIpejaratb OPHTrHHAIbHBIC
MOJIXOJbI U PELICHUS

I[TIP6 6. ChopMHUpPOBAaHHOCTh YMEHHs BBIACIATH CYIIECTBECHHBIC
NPU3HAKH ~ BHUPYCOB, KJETOK  TNPOKApUOT M  IYKApHUOT;
OJIHOKJICTOYHBIX Y  MHOTOKJETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreo1eH030B M IKOCHCTEM; OCOOEHHOCTH IPOIECCOB OOMEHa
BEUIECTB U NPEBpAIICHHsS] SHEPrUU B KiETKe, (OTOCHUHTE3A,
IUTACTHYECKOTO M JHEPreTH4eckoro oOMeHa, XeMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJOTBOPEHHUS, PA3BUTHS U Pa3MHOKEHUS,
WH/IMBUYAJIbHOTO Pa3BUTHS OpraHu3ma (OHToreHesa), 60pbObI 3a

CYLIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHUS,
IPUCIIOCOOJIEHHOCTH OpPraHU3MOB K Cpele OOUTaHMs, BIUSHUS
KOMIIOHEHTOB KOCHUCTEM, AQHTPOIIOTEHHBIX ~ W3MEHEHUH

B DKOCHCTEMaxX CBOCI MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBpPAILEHUE SHEPTUU B buocdepe.

[1P6 7. CdopMHpOBaHHOCTH yMEHHUS TPUMEHATH MOJYYCHHBIC
3HAHUA AJI1 OOBSICHEHHS OMOJOTMYECKUX MPOIECCOB U SIBJICHUH,
JUISI IPUHATHUS IPAKTUYECKUX PEIIEHUN B IOBCETHEBHOM KU3HU

Cc uenblo obecriedyeHuss OE30MACHOCTH CBOETO 3I0POBbS U
3I0POBBSI OKPYXKAIOIIUX JIIO/IEH, COOIIOIEHUs 30pOBOTO o0pas3a
YKU3HU, HOPM I'PaMOTHOI'O MOBEJEHHUS B OKPYKAIOIIEH PUPOTHON
cpezie; MOHMMaHUuEe HEOOXOJUMOCTH HCHOIb30BAHUS JOCTHKEHUN
COBPEMEHHOM OHOJOTrMM M OMOTEXHOJOTUH JUIsl pallOHAIBHOTO
IIPUPOIOIOIB30BAHUS.

I[IP6 8. CdopmupoBaHHOCTH yMEHHUS pelIaTh OWOJIOTUYECKUE
3aJ1a4M, COCTABJIATh TEHOTUIIMYECKNE CXEMbI CKPEIMBAHUS

JUIsL pa3HbIX THUIIOB HAcJEIOBAaHUS NPU3HAKOB Yy OPraHU3MOB,
COCTaBIIAITh CXEMbI IIEPEHOCA BEILECTB U YHEPTUU B DKOCHCTEMAX
(uenu nmuTaHus, MULIEBBIE CETH).

ITP6 9. CdhopMupoBaHHOCTH YMEHUN KPUTHYECKU OLEHUBAThH
nH(pOpMaLMI0 OUOJIOTUYECKOTO  COJEPXKAaHHS, BKIIOYAIOLIYIO
NICEB/IOHAYYHbIE 3HAHUS W3 PA3TUYHBIX HCTOYHHMKOB (CPEICTBA
MaccoBoM  MHGOpMalUM, HAy4YHO-TIONYJSPHBIE MaTepualbl);
MHTEPIPETUPOBATH ITHUYECKHE aCIEKThI COBPEMEHHBIX
HCCIICIOBAaHUN B OHWOJIOTMH, MEAHWIIMHE, OWOTEXHOJIOTHH;
paccMaTpuBaTh ~ INI0OAJIbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
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COBPEMEHHOCTH, (OPMHUPOBaTH IO OTHONICHHIO K HHUM
COOCTBEHHYIO TIO3HIIHIO.

I[TP6 10. ChopMupOBaHHOCTH YMEHHUH CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE OMOJIOTHYECKOM
uHpOpMAIIMM M3  HECKOJbKUX  HWCTOYHHUKOB,  T'PaMOTHO

MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeAcTBa  TIOWCKa,
aHaim3a

U HHTEPIpETAINH
uHpopmanuu

U MH(OPMAIIOHHBIE
TEXHOJIOTHH JUTST
BBITIOJIHEHHST 337124
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE pe3yNbTaThl JOJDKHBI OTpaXkaTb B YacTHU:
[IEHHOCTH HAYyYHOTO MO3HAHUS:

-c(hopMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOIICCTBCHHOMN
MPAKTHUKH, OCHOBAaHHOTO  HAa  JUAJNOre  KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MertanpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKATh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJaJeTh  HaBBIKAMU  TMOJY4YEHHUS  HHPOpMAIUH
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYIIECTBIIATD TIOHCK, aHaJuns, CHUCTEMATH3ALNIO

U MHTEPIpETALNI0 HHPOPMALIMU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS;

- OLIEHUBATh JOCTOBEPHOCTb, JIETMTUMHOCTh HH(pOpMAIHH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaMm

ITP6 1. ChopmMupoBaHHOCTb 3HAHUH O MECTE U POJIU OHMOJIOTUH

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOM TPaMOTHOCTH
YeJI0BEKa JJIsl PELIeHUs )KU3HEHHBIX POOJIeM.

[1P6 7. CdopMHpPOBAaHHOCTH yMEHHUS NPUMEHATH MOJYYCHHBIC
3HAHUS U1 O0bACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
JUTS IPUHSATHS IPAKTHYECKUX PEIICHUH B IIOBCEIHEBHON )KU3HU

Cc 1enpl0 oOecrieyeHHs O€30MaCHOCTH CBOEr0 3J0pOBbS U
3I0POBBSI OKPYXAIOIIUX JIIO/ICH, COOIIOIEHUs 30pOBOT0 o0pasza
YKU3HHU, HOPM I'PaMOTHOI'O IOBEJICHUS B OKPYXKAOIlel IpUpOaHOiM
cpezie; MOHMMaHUE HEOOXOJMMOCTH HCIOIb30BAHUS JOCTHKCHUN
COBPEMEHHOM OHOJIOTUM M OMOTEXHOJOTMH Ul palMOHAIbHOIO
MIPUPOJIOTIOITE30BAHHS.

ITP6 10. CdopMHUpOBaHHOCTH YMEHMH CO31aBaTh COOCTBEHHBIE
IIUCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOM
uHpOpMAallUM M3  HECKOJbKUX  HCTOYHHUKOB,  I'PAMOTHO
MCII0JIb30BaTh NOHATUHHBIN anmnapar OMoJ0ruu

OK 04. DddexTrBHO
B3alMOJICHCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yibTaTbl HNOJUKHBI OTpPAXKaTb B YaACTH:

LIEHHOCTM HAYYHOTO TO3HAHUSA: OCO3HAHHE LEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYILECTBJIATH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATEIbHOCTh
VHJIUBUAYAJIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaKaTh:
OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) cCOBMECTHAs JICITEIIbHOCTD:
- MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOM

ITP6 5. IlpuoOpeTeHue ombiTa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOT'O MO3HaHUs, UCIOJIb3YEMbIX B OMOJIOTUU: HAONIOIEHUS U
OIMCAHMS )KUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUI; OpraHU3aluu U
MpOBECHUSI  OMOJIOTMYECKOTO  HKCIIEPUMEHTA,  BBIIBHKEHUS
TUIIOTE3, BBIABICHUSA 3aBUCHUMOCTH MEXAY HCCIEAYEMBbIMU
BEJIMYMHAMU, OOBSICHEHHS ITOJIYY€HHBIX PE3yJIbTaTOB

U (GOpMYITUPOBAHUS BBHIBOJIOB C HCIOJIB30BAHUEM HAyYHBIX
MIOHATUM, TEOPUI U 3aKOHOB




Y UHIUBUIyaJIbHOU PabOTHI;

- [IPUHUMATH e COBMECTHOU HEATECIIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH JICHUCTBUS

M0 €€ [JOCTIDKCHHIO: COCTaBIATh IINIaH  JICHCTBHIM,
pacnpenensiaTb poJiM € y4ETOM MHEHUW Y4YaCTHUKOB

00CYyXJ1aTh pe3y/IbTaThl COBMECTHOM pabOThI

OK 07.
CopelicTBOBaTH
COXPaHEHHIO
OKpY>Karoleu

cpepl,
pecypcocOepexeHn
10, MIPUMEHSITh
3HaHUS

00 M3MEHEHUHU
KJIMMaTa, MPUHIUITBI
OEpEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ PeKTUBHO
JIECTBOBATH

B Ype3BbIUAITHBIX
CHUTYyaIHsIX

JlnyHOCTHBIE pe3yabTaThl JOJKHBI OTPa)kaTb B YaCTHU:
HKOJIOTUYECKOTO  BOCHUTAHUA: -  C(HOPMHUPOBAHHOCTD
3KOJIOTUYECKOW KYJIbTYpPbl, IOHUMAHUE BIMSIHUS COLUAIBHO-
HKOHOMUYECKHUX MPOLIECCOB Ha COCTOSIHUE IIPUPOIHOM

U COLMATbHON Cpefbl, OCO3HAHUE TJI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;

- IUIAHUPOBAaHUE M  OCYLIECTBIECHHE  JIEUCTBUH B
OKpYKaloIlle Cpelie Ha OCHOBE 3HAHUA LIEJIEH YCTOMYMBOIO
pPa3BUTHS YEJIOBEUECTBA;

- AKTMBHOE HEIpUATHE JICUCTBUH,
OKpY’Karolllen cpeae;

- yMEHHE IPOrHO3UPOBATh HeOJIaronpusITHbIE
DKOJIOTMYECKUE MOCIEACTBUS NPEAIPUHUMAEMBIX ACHCTBUH,
IpeoTBpallaTh UX;

- paclIUpeHHE OIbITa
HaIpPaBJIEHHOCTH.
MetanpeameTHbIE pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnanenue YHHMBEpCATbHBIMU KOMMYHHUKaTUBHBIMU
JIEUCTBUSIMHU:

0) cCOBMECTHasl 1€ TEIbHOCTb:

- TOHMMaThb W HCIOJIB30BAaTh INPEUMYLIECTBA KOMaHIHOMN
Y MHIUBHUIyaJIbHOM paboTHI;

IMPHUHOCAIINX BpPC

JIEITEILHOCTH  DKOJIOTHYECKOM

- MIPUHUMATh e COBMECTHOM JIeATEIIbHOCTH,
OpFaHI/ISOBLIBaTI) 158 KOOp)II/IHI/IpOBaTB }16171CT BUSA
M0 ee JOCTIIKEHUIO: COCTaBiATh IUIaH  JICUCTBUM,
pacnpenensiaTb poJM € YYETOM MHEHUWA Y4YaCTHUKOB

00CyXJaTh pe3yIbTaThl COBMECTHOM pabOTHI

ITP6 5. IIpuobOpereHue omnbITa MPUMEHEHUS OCHOBHBIX METOJIOB
HAYYHOTO ITO3HAHMSI, UCTIONBb3YEMbBIX B OMOJIOTUN: HAOIIOICHUS

U OINMCAHUS KUBBIX CHCTEM, IIPOLIECCOB U SBJICHHI; OpraHU3alun
U TPOBEACHUS] OHOJOTUYECKOrO HKCIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBISBICHUS 3aBUCUMOCTH MEXKAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSICHEHUSI IT0JIyYEHHBIX PE3YJIbTaTOB

u  (GOpMyITUPOBAaHUSA BBIBOJIOB C HCIOJB30BAHUEM HAyYHBIX
IIOHATUM, TEOPUI U 3aKOHOB.

ITP6 6. CdhopMUPOBAHHOCTh YMEHHUS BBIACNIATH CYIIECTBEHHBIE
IPU3HAKW  BHUPYCOB, KIETOK IPOKApUOT U  DYKAapHOT;
OJIHOKJICTOYHBIX Y MHOTOKJETOYHBIX OpPraHU3MOB, BHJIOB,
OMOreOleHO30B U IKOCHCTEM; OCOOEHHOCTH IPOLIECCOB OOMEHa
BEIIECTB U TIPEBpAIICHHs] SHEPrUU B KIETKe, (OTOCUHTE3a,
IUIACTUYECKOTO U DHEPreTHUYECKOro OOMeHa, XEeMOCHHTE3a,
MHUTO33a, MeH03a, OIUIOJOTBOPEHHUS, DPA3BUTHUS M Pa3MHOXKEHUS,
MHAUBUAYAJIHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3a), 00pbObI

3a CyLIECTBOBaHME, E€CTECTBEHHOIO OTOOpa, BUA000pa30BaHMUS,
MPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cCpele OOUTaHMs, BIUSHUS
KOMIIOHEHTOB JKOCHUCTEM, AHTPOTIOTEHHBIX W3MEHEHUN
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpPYroBOpOTa BEIIECTB U IIpeBpallleHre YHeprun B buocdepe.

I[1P6 7. CdopMupoBaHHOCTb YMEHUS NPHUMEHATH IOJYy4YEHHBIE
3HAHUA AJI1 OOBSICHEHHsI OMOJOTUYECKUX TPOIIECCOB U SBIICHUH,
JUTSL TIPUHSATHS TPAKTHYECKUX PEIICHUA B ITOBCEJIHEBHOW KH3HU
c 1enplo oOecrieueHHss O€30MACHOCTH CBOETO 3JI0POBbSl U
3I0POBBSI OKPYXKAIOIIUX JIFOJICH, COOIOIEHHs 30pOBOTO 00pa3a
JKU3HU, HOPM TPaMOTHOTO TTOBEICHUS B OKPYKAIOIIEH MPUPOTHOMN
cpeJie; MOHMMaHHEe HEOOXOJMMOCTH HCIOJIb30BAHUS IOCTHXKEHUI

10




COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH Ul palMOHAIBLHOIO
IIPUPOJOIIOIB30BAHNS

MK 1.1.
BrimonHsaTe paboThl
o MOHTaXYy
3JEKTPOIPOBOJOK

BCEX BUJOB (Kpome
POBOJOK

B3PBIBOOIIACHBIX

BO

30Hax).

3HATh.

CXCMbl  YIPABJICHHUA OJJICKTPUUCCKHM OCBCIICHHUCM,

OpraHn3anunio OCBCUICHUS KUJIBIX, AAIMUHHUCTPATUBHBIX,

00IIECTBEHHBIX u TIPOMBIIIIIEHHBIX 3JTaHUH;
YCTPOWCTBO,  TpaBWja  3apsAKd W YCTAHOBKH
CBETHJILHMKOB BCEX BUJIOB; IIPABHIIA IO OXPAHE TPy/Aa U
TpeOOBaHHUS IPOMBIIIUICHHON " TIOYKapHOM
0€30MacHOCTH, TIPOW3BOJICTBEHHOW CAaHUTApUU TIPH
MOHTQ)X€  OCBETHTEIBHBIX  JJICKTPONPOBOAOK U
000py1I0BaHHS;

TpeOOBaHUsI OXpaHbl Tpylda Npu paboOTe Ha BBHICOTE;

THUIIbI SJICKTPOIIPOBOAOK u TCXHOJIOTHIO 10,4

BBIINTOJIHCHHUA IIpaBHuJIa YTCHMUA QIICKTPHUUCCKUX

NPUHOUIIUAIIBHBIX KW MOHTAXHBIX CXEM; IIpaBHJIa

HN3TOTOBJICHHUA IICTELHCI;'I JJIsL KPCIIJICHUA

5JIEKTPOOOOPYIOBaHUS;
UCIIONIb3YEMBIX JUIS M3TOTOBICHHS JETaIeH KPEIUICHHUS

COPTAMCHTBI MaTcpHualioB,

AIIEKTPOOOOPYAOBAHNUS; npaBWwiia  MOJb30BaHUS
AIEKTPUPUIIMPOBAHHBIM

YCTAaHOBKU ,Z[GTaJ'ICﬁ KpCIUICHUA; IIpaBUJia IPOKIAAKHU

UHCTPYMEHTOM;  IIpaBUia
CTaJIbHBIX, MJIACTMACCOBBIX TPYO B 00po3Aax, Mo Moy,

cteHaMm, (depMaMm, KOJOHHAM, KaOEJIbHBIX JIOTKOB,
nephOpUPOBAHHBIX MOHTAXKHBIX MPOQPUICH U CTATBHBIX
KOpOOOB; TMpaBWIa MOHTa)Xa CeTed 3a3eMJICHUS U

3aHYJISIONINX YCTPOUCTB; HAMMEHOBAHUE, HA3HAYEHUE U

[IP6 5. IlpuobpereHue omnbiTa OPUMEHEHUS OCHOBHBIX
METOJI0B HAYYHOTO TO3HAHMS, WCIOIb3YEMBIX B OHMOJIOTHU:
HaOIIOICHUS

W ONHCAaHUSl JKUBBIX CHCTEM, TMPOLECCOB U SBICHUN;
OpraHu3aIuy 1 MPOBEJECHUS OMOIOTHYECKOTO IKCIIEPUMEHTA,
BBIJIBMDKEHUSI THIIOTE3, BBIABJICHUS 3aBUCUMOCTH MEXIY
UCCICAYeMBIMH BEJIUYMHAMHU, OOBSICHEHHUS IOJYYCHHBIX
pe3yJIbTaTOB

1 (OpMYIUPOBAHUS BBIBOJOB C HCIOJIH30BAHUEM HAyUYHBIX
MOHSITHM, TEOPUN U 3aKOHOB.

Impe 7.

MOJYUCHHBIC 3HAaHUA JIA OOBSICHEHHSI OHMOJIOTHYECKUX

ChopMHpPOBAaHHOCTh ~ YMEHHS  MPUMEHSATH

IPOIECCOB M SIBJICHWH, JUIS TPUHATHS [PAKTHYECKUX
pELIeHUI B MOBCEHEBHOMN KU3HU

c menpio oOecrieyeHHs OE30MaCHOCTH CBOETO 370POBBS H
3I0POBBSI  OKPYXKAIOIIHUX JIFOJICH, COOJIOICHHUSI 3JI0POBOTO

obpaza  KW3HM, HOPM TIpPaMOTHOTO TIOBEJICHHUS B
OKpY’Karolen MPUPOTHOMN cpene; IIOHUMAaHUE
HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTH)KCHHI COBPEMEHHOM
Owosmorn W OMOTEXHOJIOTHH I  PallMOHAJIBHOTO
IIPUPOAOIIOIBb30BAHUS.
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CrocoObl TMPUMEHEHHUS PYYHOTO HWHCTPYMEHTa IS
MPOKIAJAKNA  CTalIbHBIX, IUIACTMACCOBBIX TpyO B
060opo3aax, 1mo mojy, CTeHaM,

depmam, KOJIOHHAaM, KaOeNbHBIX JIOTKOB,
nepdOpUPOBAHHBIX MOHTAXKHBIX MPOQPUICH U CTATBHBIX
KOpOOOB; HAaMMEHOBaHWE, Ha3HAYEHUE U CIOCOOBI
NPUMEHEHUSI PYYHOTO H  DIEKTPUPUIIUPOBAHHOTO
PYYHOI'O MHCTPYMEHTA ISl MOHTa)Xa CETeHl 3a3eMJICHHUS
Y 3aHYJISIOIINX YCTPOUCTB.
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2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JIJUCHUTJIMHBI

2.1. O0bem y4eOHOH IMCUMIIIMHBI U BBl y4e0HO0I padoThl

Bun yueOHo# padoThI O0bem B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 72

B T.4.

TEOPETUUECKUE 3aHATHS 42
MPAKTUYECKUE 3aHATHUS 12
nabopaTopHbIC 3aHATHS 16
OcHoOBHOE co/lep:KaHue 60
IIpodeccuonajbHO OpHEHTHPOBAHHOE COJePKAHUE (COIEPKAHHE 12
NPHUKJIATHOTO0 MOYJIsI)

IIpomexyTounas arrectauus (IuddepeHIIPOBaHHBIN 3a4eT) 2
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2.2. TemaTn4eckuii MJIaH U cogep:xanue yueoHou nucuumuinasbl OY /. 13 buosiorus

DopMuUpyeMbI
HaumenoBanue Coaeprxanue yueOHOro Mmarepuasa (0CHOBHOe U NpogecCHOHAJILHO OPUEHTHPOBaHHoe), | O0bem e
pa3iesioB u TeM JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUH) 4acoB KOMIIeTeHIM U
1 2 3 4
OcHoBHOE coaep:KaHue
Pa3nea 1. buosorns kak Hayka. ZKuBble cucTeMbl H HX OPraHU3ALHSA 2
Tema 1.1. Copep:xanue yueOHOro MaTepuana 2
buonorus Bbuonorus — Hayka o *uBo# npupoae. CBsi3u OHOJIOTHH C OOLIECTBEHHBIMHU, TEXHUIECKUMHU
B CUCTEME HayK. U JPYTUMHM €CTECTBEHHbIMM HayKamHM, (uiaocoduel, peaurueil, 3TUKOHW, 3CTETUKOH U
Oobmas npaBoM. Ponb Ouonoruu B GopMUpPOBAHUN COBPEMEHHOM HayyHOU KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
KU3HU Metoapl MO3HAHUS KUBOW MPUPOIBI (HAOIIIOeHNEe, SKCIIEPUMEHT, OMUCAHUE, U3MEPECHHE, OK-02
KJaccu(uKanus, MOIEIMPOBAaHUE, CTAaTUCTUYECKask 00pabOTKa JaHHBIX).
JKuBble cucteMbl (0MOCHCTEMBI) KaK MpeaMET U3ydeHus: ononoruu. OTinuue )KUBbIX CUCTEM
OT HeopraHuuyeckoi nmpupoasl. CBOHCTBa GMOCUCTEM M UX pazHOOOpa3ue.
YpoBHU OpraHu3aLNH ouocucrem: MOJIEKYJIIPHO-TEHETUYECKUH, KJIETOYHBIH,
OpPraHU3MEHHbIN, MOMYIAUOHHO-BUIOBOM, ASKOCUCTEMHBIH (OHMO - TEOLIEHOTUYECKHIA),
o6unochepHbIi
BxoaHoM KOHTPOJIb 3HAHUI
Paszpnen 2 XuMHYecKHH COCTAB M CTPOCHHE KJIETKH 9
Tema 2.1. Conepxanue yueOHOro MaTepuasa 1
XUMHUYECKUH COCTaB | XMMUYECKHN COCTAaB KIETKH. XUMHUYECKHE DJIEMEHTHI: MAaKpO3JIEMEHTBI, MHKPOJJIEMEHTHI.
KJIeTKU. Bona Bona u munepanbHble BeniecrBa. DyHKIMU BOABI U MUHEPAIBHBIX BELIECTB B KIIETKE.
1 MUHEpaJbHbIE [Tonnepxanue ocMoTHYECKOTO OamaHca
BCIICCTBA [IpakTrueckoe 3aHsTue 1
Ne 1 «buonorudeckas posib MUHEpAJIbHBIX BEIIECTB B OOECIEUEHUU KHU3IHEACSITEIbHOCTU
OpPTraHU3MOB, MIPOSBJICHUS AUCOATaHCa MUHEPATBHBIX 2JIEMEHTOB) OK-01, OK-
Tema 2.2. Coneprxanne y4eOHOT0 MaTepuasa 4 02, OK-04
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buonornueckun
BAKHBIE XUMUYECKHE
COEIMHEHUS

benku. CoctaB u crpoeHue 6ekoB. AMUHOKHCIOTH — MOHOMEpHI O6enkoB. Hesamenumele u
3aMEHHUMBIC AMUHOKHUCIIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPHI OCIKOBOM
MOJIEKYJIbI ([IepBUYHAS, BTOPUYHAS, TPETUYHASI U YETBEPTUYHAS CTPYKTypa). XUMHUUYECKHE
cBoiicTBa OenkoB. buonormdeckne QyHknum OenkoB. DepMEHThI — OHOJOTHYECKUE
karanu3atopel. CTpoeHue QepMeHTa: aKTHUBHBIM LEHTp, cyOcTpaTHas crneuu(puyHOCTb.
Kodepmentsl. Butamunbsl. OTinugust epMEHTOB OT HEOPTAHUYECKUX KAaTaTU3aTOPOB.
VYrneBoabl: MOHOcCaxapuabl (TJI0K03a, pubo3a U J1e30Kcupubo3a), nucaxapuisl (caxaposa,
JAKTO3a) W ToJIcaxapuisl (Kpaxmai, TJIMKOTEeH, IeJUIroIio3a). buonorndeckune (yHKImMn
yraeBonoB. Jlumunel: Tpurmmuepuabl, ¢dochomunuabl, crepouabl. [uapodunsHo-
ruapodoOHbIe cBolcTBA. buonormueckne (yHkmum smnuaoB. CpaBHEHHE YTIIEBOJIOB,
OEeNKOB M JHUMHAOB Kak UCTOYHUKOB sHepruu. Hyknewnoseie kucnotsl: JJHK u PHK.
Hykneotuapl — MoHOMEpBI HYKIenHOBBIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u
¢bynakiuu PHK. AT®: ctpoenue u pynkuuu

JlaboparopHbIe 3aHATHS

Ne 1 «Onpenenenue Hanmuuus Kpaxmana B IPOJYKTaxX NUTAHUS

Tema 2.3.
CrpyKkTypHO-
(byHKIIMOHAIbHAs
OpraHu3anus KIeToK

Coneprkanne y4eOHOro MaTtepuania

Huronoruss — Hayka o kierke. KierouHass Teopuss — mpuMep B3aUMOJCUCTBUS UIEH U
(hakTOB B HAYYHOM MO3HAHUU. METOIbI U3YUECHHS KIIETKHU.

Krnerka kak menoctHas xuBasi cuctema. OOImue MpU3HAKK KIETOK: 3aMKHYyTasl HapysKHas
MeMOpaHa, mosiekyinsl JIHK kak renernueckuii anmnapar, cuctema cuHTe3a Oelnka.

Tumel  KJIETOK: DJyKapuoThueckas ¢ mpokapuoruuyeckas. (OCOOEHHOCTH  CTpPOEHUs
npokapuotuueckoi kietku. Kierounass crenka Oaktepuil. CTpoeHHE J>YKapUOTHUYECKON
kieTkd. OCHOBHBIC OTJIMYUS PACTUTEIHHOMU, )KUBOTHOM U IpuOHOI Ki1eTku. [loBepXHOCTHBIE
CTPYKTYPBI KIJIETOK— KJIETOYHAs CTEHKa, TJIMKOKamukc, ux GyHkumu. [lmazmarudeckas
MeMOpaHa, ee CBOMCTBA U (PYyHKIIHH.

Huronnazma u ee opranouasl. OmgHOoMeMmOpanHble opradHounbl kietku: OIIC, ammapar
lonbmxu, mu3ocomsl. [1onyaBTOHOMHBIE OpPraHOW[IBI KJIETKH: MUTOXOHAPHUM, IUIACTHUBI.
[TpoucxoxaeHne MUTOXOHAPUN M TacTua. Buael mumactun. HememOpaHHbIE OpraHOWIBI
KJIETKA: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPHOIN, PECHUYKH, XKIyTUKA. DYyHKIHH
OpPraHoUJIOB KJIETKH. BKiroueHus.

SAnpo — perynaropHsblil 1eHTp kineTku. CTpoeHue siapa: sijaepHas 000JoYKa, KapuoIuia3ma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBL. TpaHCIOPT BEIIECTB B KIETKE

JlaGopaTopHbIe 3aHATHUS

No 2 «Ctpoenue KIeTkH (pacTeHUs, )KUBOTHBIE, TPUOBI) M KJIETOYHBIE BKIFOYCHHS (Kpaxmal,
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KapOTHHOUIBI, XJIOPOILJIACThI, XpOMOHJ’IaCTBI)»

Pa3nea 3. 7Ku3HenesiTeIbHOCTD KJIETKH 5
Tema 3.1. Coneprxkanue y4eOHOro MaTepuasia 2
OO0OMeH BelEeCTB OOMeH BelecTB, WM METa0oIM3M. ACCUMIUIAIMS (TUTACTHYECKUN 0OMEH) U TUCCUMHMIISIIVS
U IIPEBPAILICHHE (oHepreTUyecKkuii OOMEH) — JBE CTOPOHBI €AMHOTO mIpolecca MeTabonuszMa. Poib 3akoHOB
SHEPruu COXpaHEHMs BEILECTBA M SHEPrMHM B NOHMMaHMM MeTabonu3ma. Tunbsl oOMeHa BELIEeCTB:
B KIIETKE aBTOTpOoGHBIA U rerepoTpodHbid. Posib pepMeHTOB B OOMEHE BEIIECTB M IMPEBpAICHUH
sHeprun B kietke. dotocunre3. CBeroBas u TeMHoBas (a3bl QorocuHTe3a. Peakiuu
¢dorocunTesa. IpdexkTuBHOCTH poTOCHHTE3a. 3HAYCHNE (POTOCHHTE3A JUISl )KU3HU Ha 3emIle.
Bnusiaue ycnoBuii cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIMIEHUS €r0 MPOAYKTUBHOCTU Y
KyJIbTYpHBIX pacTeHUH. XeMOCHHTe3. XEMOCHHTEe3upyroliue OakTepuu. 3HaueHHe
XEMOCUHTE3a JJIs KU3HU Ha 3eMiIe.
DOHepreTuyeckuil 0OMeH B KileTKe. PacienieHre BelecTB, BbICTICHUE U aKKyMYJIMpPOBaHHE
SHEPruu B KIIETKE. DTalbl 3Heprernyeckoro oomena. I'nukonus. bpokeHue u ero BHUBIL.
Kucnopoanoe okucienue, Ui KierouHoe Jbixanue. OxucnutensHoe ¢ochopuiarpoBaHue. OK-01, OK-
O PexKTUBHOCTH FIHEPreTHUECKOr0 0OMEHa 02, OK-04
Tema 3.2. Coneprxkanne y4eOHOro Matepuasia 2
Buocunres Oenka Peakuuu wmatpuyHoro cuHrte3a. ['enermueckas wuHpopmanus u JIHK. Peanuzanus
reHeTUYEeCKON nHpopMaIu B KieTke. ['eHeTnyeckuii koA v ero cBoiicTea. TpaHCKpUIuus —
matpuunblii cuHTe3 PHK. Tpancnsauus — OuocuHTes Oenka. OTambl TPaHCISLMM.
KoaupoBanue amuHokuciot. Ponbs pubocom B OuocuHTe3e Oenka
IIpakTueckoe 3aHATHE 1
Ne 2 «Pemienue 3a7iau Ha orpeieJIeHHe M0CJIeJOBATEIbHOCTH HYKJIEOTHIOBY
Tema 3.3. Conepxanue yueOHOro MaTepuasa 1
Bupycsl Hexknerounsie ¢popmel xu3HU — Bupychl. Mctopust otkpbiTus BupycoB (/. U. MiBanoBckwuil).
OcoOeHHOCTH CTPOCHHUS U KU3HEHHOTO 1MKIJIa BUpycoB. baktepuodaru. bonesnu pacrenui,
KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycamMu. Bupyc nMmmyHnoaedunura yenoseka (BUY)
— Bo30ymutens CIIM/a. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM
Paspnen 4. Pa3mHoKeHHe 1 MHANBHAYAJbHOE Pa3BUTHE OPraHU3MOB 6
Tema 4.1. Conepxanue yueOHOro MaTepuasa 2 OK-01. OK-
JKU3HEHHEBIN UK Knerounsnii nmkn, Wi SKU3HEHHBIM WK KieTku. MHTepdasza m murtos. Ilpomeccsl, 02 OI,<-O 4
KJIETKHU npoTekaromue B uHTepdase. Pernkanus — peakiust matpuunoro cunreza JJHK. Ctpoenune ’

XPOMOCOM. XPOMOCOMHBIN Ha0Op — KapUOTHTII. J[MTIJIONIHBIN W TarIOUIHBIA XPOMOCOMHBIE
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HaOopbl. Xpomatuibl. LluTonmornyeckue OCHOBBI PAa3MHOKEHUS U HMHIUBUIYATbHOIO
pazButug opraHu3MoB. Jlenenue kietkn — wmuTo3. Craaum wmuto3a. Ilpouecchl,
MPOUCXOJSIIME Ha pa3HbIX CTaAMsIX MHUTO3a. bBHOJIOrMYeckuii CMbBICI  MHTO3a.
[Tporpammupyemasi ruéesb KJIETKH - alloITO3

Tema 4.2.
DopMBbl pa3MHOKEHUS
OpraHU3MOB

Copep:xanue yueOHOro MaTepuana

@opMbI pa3MHOKEHHUSI OPraHU3MOB: OecIosioe 1 mojoBoe. Bupl 0ecrnonoro pa3MHOKEHHS:
JieJIeHre Ha/IBOE M MOYKOBaHKUE OJHO U MHOT'OKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTUBHOE
pa3MHOkeHue. MckyccTBeHHOE KJIOHHPOBAHUE OPraHU3MOB, €r0 3HAUYEHHE JUIsl CEIEKIUU.
[TonoBoe pasmHOKeHUE, ero oTnuus oT Oecnonoro. Meito3. Craguu meitosa. [Iporeccsl,
npoucxoasume Ha craausx Meiosza. [loBepenue xpomocom B menose. KpoccuHrosep.
buonoruueckuii cMbIcn 1 3HaueHue Meitosa. ['lameTorenes — nmpoiecc 00pa3oBaHUs MOTOBBIX
KJICTOK Yy JXUBOTHBIX. ITomoBEIE Kene3bl: CEMEHHUKN M SUIHHUKH. O6pa3013aHI/Ie H PasBUTHUC
MOJIOBBIX KIIETOK — ramMeT (crepMaTo3ouf, SHIEKIeTKa) — CIepMaToreHe3 M OOreHeE3.
OCOoOEHHOCTH CTPOEHUS STMIIEKIIETOK M criepMaTo3ouaoB. OmiogorBopenne. [laprenorenes

Tema 4.3.
NunuBunyansHOE
pa3BUTHE OPraHU3MOB

Copep:xanue yueOHOro MaTepuana

NuauBuayanbHoe pa3Butre (OHTOreHE3). DMOPHUOHANIBHOE pa3BUTHE (3MOpHOTreHe3). DTarnbl
SMOPHOHAIBHOTO PA3BUTUS Y TO3BOHOYHBIX JKMBOTHBIX: JpOOJE€HHE, TacTpyJsius,
opranoreres. [loctaomOproHanbHOE pa3BUTHE. THITBI MOCTAMOPHOHAIBHOTO PA3BUTHS:
npsMoe, HempsMoe (JIMYMHOYHOE). BnusHue cpeisl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI,
CIIOCOOHBIE BBI3bIBATh BPOKIEHHBbIE YpoacTBa. Poct u pasButue pacteHuil. OHTOreHe3
IIBETKOBOT'O PACTEHHUsI: ABOMHOE OIJIOAOTBOPEHHUE, CTPOEHHE CEMEHHU, CTAIH Pa3BUTHS

[IpakTrueckue 3aHATHS

Ne 3 «Mudexnmonnble 3a001€BaHUs U SMUAEMHUH B HCTOPUU YETIOBEUECTBA.
Ne 4 «BakuuHanust Kak npo(uIakTHKa HHPEKIIMOHHBIX 3a00JIeBaHUN»

Paspnen 5. HaciieacTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB

Tema 5.1.
3aKOHOMEPHOCTH
HaCJIEIOBaHHS

Conepkanrie yaeOHOro MaTepuana

[IpenMer u 3amaun reHeTUKU. Pob MUTONOTHM U SMOPHOTIOTHH B CTAHOBICHUHM T'€HETHKU.
Bxnag poccmiickux u 3apyOeXHBIX YYEHBIX B pa3BUTHE TEHETHKUA. METONbI TEeHETUKH
(TMOpUIONOTUYECKUH, ITUTOTCHETUYECKUH, MOJIEKYISIpHO-TeHeTHYecKrii). (OCHOBHBIC
reHeTHUeCKUEe MMOHATH. | eHeTnuecKas CHUMBOJIMKA, UCITIOJIB3yEMasd B CXEMax CerHIHBaHHﬁ.
3aKOHOMEPHOCTH  HACTEJOBaHWs  NPU3HAKOB,  yCTaHOBJIeHHble [.  MeHaenem.
MonoruOpuaHOe CKpellMBaHWe. 3aKOH eauHOooOpaszusi THOPHAOB TEPBOTO IMOKOJEHHS.
[IpaBmwiio noMMHHMpOBaHMs. 3aKOH pacIlEIUIEHHMs] NPU3HAKOB. ['MIOTE3a YUCTOTHI TaMerT.
[TonHoe W HemosiHOE nOMUHUpOBaHUE. JIMTHOpUIHOE CKpemuBaHUe. 3aKOH HE3aBHUCHUMOTO

OK-01, OK-
02, OK-04
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HacJeJOBaHUs NpPU3HAKOB. lluTOreHeTHdyeckne OCHOBBI JUTHOPHIHOTO CKPELIMBAHUS.
AHanusupyromiee CKpeIluBaHue. VICIoyib30BaHME aHATM3HUPYIOUIErO CKPEIIMBAHUS I
OIpeIeTICHUs] TEHOTHIIA 0CO0U

CemecTpoBasi KOHTpOJIbHAsE paboTa

HpaKTI/IHCCKOC 3aHATUE

Ne 5 Pemenue 3amay Ha OIpENENiEHHE BEPOSATHOCTH BO3HUKHOBEHHUS HACJEACTBEHHBIX
MPU3HAKOB TPU MOHO-, [U-, TOJUTHOPUTHOM U AHAIM3ZHPYIOIIEM CKpEHIMBaHUH,
COCTAaBJICHHUC I'CHOTUIINMYCCKUX CXCM CKPCIIMBAHUWA

Tema 5.2. Copep:xanue yueOHOro MaTepuana
CuerieHHoe CueruieHHOe HacleqoBaHue mnpusHakoB. Pabora T. Moprana 1o CHEIIEHHOMY
HACJIeOBaHHE HACJIEIOBaHUIO TeHOB. HapylneHuwe cuLersieHuss T€HOB B pe3yiabTaTe KpPOCCHHIOBEPA.
MIPU3HAKOB XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHUEeCKHEe KapThI.
I'eneruka mona. XpoMOCOMHOE OMpEIelIeHHe Moja. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
TI'omorameTHBIC B rereporaMeTHbIC OPraHU3MBbl. HaCJIeZIOBaHI/Ie IMPU3HAKOB, CHCIUICHHBIX C
MI0JIOM
[IpakTHueckoe 3aHsiTHE
No 6 Pemenue 3amau Ha oOmpeleleHHE BEPOSTHOCTH BO3HWKHOBEHHUS HACJIEICTBEHHBIX
MPU3HAKOB TMpPU CIEIUVICHHOM HACJEeIOBAHUM, COCTABJICHHE T'€HOTHUIHYECKUX CXEM
CKpelIMBaHus
Tema 5.3. Copep:xanne yueOHOT0 MaTepuana
3aKOHOMEPHOCTH N3menunBoCcTh. Buibl H3MEHYMBOCTH: HEHACTEACTBEHHAs U HAceACTBeHHas. Poib cpeapl B
U3MEHYMBOCTH HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTEepUCTUKA MOAU(PUKAIMOHHOW W3MEHYMBOCTH.

BaprannonHbIl psn 1 BapuanvoHHas Kpuas. HopMa peakiuu npusHaka. KonnyecTBeHHbIE
U KauyeCTBEHHbIE TMpPH3HAKM M UX HopMma peakuuu. CBoiicTBa MOAM(PUKALMOHHON
W3MEHYUBOCTH.

HacnenctBeHHas, WM T€HOTUIHMYECKAsh HW3MEHYMBOCTh. KOMOWMHATHBHAs HM3MEHUYHBOCTb.
Meiio3 u TOJIOBOM TIpollecC — OCHOBa KOMOWHATHMBHOM W3MEHUYMBOCTH. MyTarmoHHas
n3MeH4nBOCTh. Kiaccudukamuss MyTaiuii: TeHHble, XpOMOCOMHbIE, TeHOMHbIe. YacToTa U
NpUYMHBL  MyTanuil. MyrtareHHsle  (akTopsl. 3aKOH TOMOJOTHMYECKHX pSJIOB B
HacneacTBeHHOM n3sMeHunsocty H. M. Basuiioa

[IpakTHueckoe 3aHsTHE

Ne 7 Pemenue 3ajgad Ha OIMPCACIICHUC BCPOATHOCTH BO3HHKHOBCHHUSA HACJICACTBCHHBIX
IIPHU3HAKOB IIPU Pa3JINYHBIX THIIAX BSaHMOHeﬁCTBHH T'€HOB, COCTAaBJICHHC I'CHOTHUITMYCCKHUX
CXCM CKPCIIHUBAHUA
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Tema 5.4.
T'eneTuka uenoBeka

Copep:xanue yueOHOro MaTepuana

I'enernka uenmoBeka. Kapuorun uyenoBexka. OCHOBHBIE METOJbI TE€HETUKH YEJIOBEKa:
TreHEATOTHYECKUN, OJM3HEIOBbIN, ITUTOTCHETUYECKHH, OMOXUMUYECKUMA, MOJIEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONpEe/IeTICHUE T'€HOTHUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHIMPOBaHKE, B TOM uucie ¢ nomombto [11P-ananu3a. HacnencrBeHHsie 3a001eBaHus
YelloBeKa: TeHHbIe Oo0yie3HHW, OOJIE3HH C HACIEACTBEHHOW MPEAPaACTIOIOKEHHOCTHIO,
XpoMocoMHbIe Oosie3nu. CoMaThyeckue M TeHepaTuBHbIE MyTaruu. CTBOJIOBBIE KIICTKH.
[Ipunuuner  310poBOro o0Opaza IKWU3HHM, JUATHOCTUKH, MTPOPWIAKTUKA U JICYCHUS
TeHeTUYECKUX  Ooje3Heil.  MenuKOo-TeHeTUYecKoe  KOHCYJIbTUpPOBAHHE.  3HAUYCHHE
MEIUIIMHCKOM TEHETHKW B MPEAOTBPAIIEHWH M JICUCHUM TEHETHMYECKHX 3a00JieBaHUI
YyeJioBeKa

[IpakTrueckoe 3aHsATHE

Ne 8 «CocraBiienne 1 aHajIu3 POAOCIOBHBIX YCJIOBCKA»

Pa3znea 6. DBoaronuon

Has OHoJIOrus

9]

Tema 6.1.
DBONIOIMOHHAS
Teopus
U €€ MECTO
B OHoIOTHH

Copep:xanue yueOHOro MaTepuana

[IpennocslIkyu BO3SHUKHOBEHHSI DBOJIIOLIMOHHON TEOPHUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Ouonoruu. BnusHue 3BOSIOLIMOHHONW TEOPUU HA pa3BUTHE OMOJNOTMM U APYTUX HAYK.
CunerenscTBa 3Bomonuu. [laneoHToNIOrHYECKHE: MTOCIEN0BATENLHOCTD TIOSBIICHUS BUIOB
B MaJICOHTOJIOIMYECKOHN JIETONUCH, NIepexoiHble (popMbl. buoreorpaduueckue: cXxoacTBo u
paznuune dayH u Gpaop MaTEpUKOB U OCTPOBOB. DMOPUOJIOTHUECKUE: CXOACTBA U Pa3IHyus
SMOpPUOHOB pa3HbIX BUAOB MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE,
aHAJIOTUYHBIE, pYyJUMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHUE:
CXOACTBO MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METa0OJUYECKHX IMyTeH Yy BCex
JKUBBIX OPTaHU3MOB.

OpomonvonHass Tteopuss Y. [lapBuHa. IIpeanocbulkm BO3HUKHOBEHHS JIAPBHUHHM3MA.
JIBIDKyIIMe CHJIBI 3BOJIONMM BHUIOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE MpH
OTPaHUYEHHOCTU PECYpPCOB, HEOMpees€HHAas N3MEHYMBOCTh, O0pb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuxkposBonronus

Conepkanne yaeOHOro MaTepuaia

Cunterndeckas teopus oo (CTD) u e€ ocHOBHBIE MONOXKEHUS. MUKPOIBOIIOIHSL.
[Tomynsanus Kak equHUIA BUJIA U DBOTIOLUH.

JBmwxyume cuibl ((pakTOpBI)3BOMIONUKA BUIOB B MpHpoae. MYTAalMOHHBIM Mpouecc H
KOMOMHATHBHAs WM3MEHYMBOCTb. llomysnsnuoHHBIE BOJHBI M JApeid reHoB. M3omsuus u
murpanus. EcrecTBeHHbI 0oTOOp — HampaBisitoumii  ¢akrop sBomtoruu.  DPopMbl

OK-01, OK-
02, OK-04

19




ecTecTBEHHOro otoopa. IIpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yJlbTaT 3BOJIIOLUH.
[Tpumepsr mpucriocobnennii 'y opranu3mMoB. Apomopdo3bl ¥ HAMOdAaNTalMu. Bunm u
BunooOpasosanue. Kputepun Buna. OcHoBHbIE (OpMBI BUZI000pa30BaHus: reorpaduyeckoe,
JKOJIOTHYECKOE

Tema 6.3.
MaxkpoaBontouus

Copep:xanue yueOHOro MaTepuana

MaxkpoosBomronust. @opMbl  ABOJIONUH: (UIETHYECKasi, TUBEPreHTHAs, KOHBEPreHTHAs,
napauesnbHas. HeoOpatuMocTs 3BONIOIMK

[IpakTrueckoe 3aHsTHE

Ne 9 «Onucanmne HpI/ICHOCO6J'IeHHOCTI/I OopraHn3mMa M €€ OTHOCHUTCIIbHOT'O XapaKTCpa»

Pa3nes 7. Bo3HuKHOBeHMe 1 pa3BUTHE KU3HHM Ha 3eMiie

=)

Tema 7.1.
3apoxaeHue
Y pa3BUTHE KU3HU

Coneprkanne ydeOHOro Marepuasia

JloHay4dHBIE NPEACTABICHUS O 3apOKICHUM XU3HU. HaydHble runoressl BO3ZHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 M MaHcrepMus. XuMudeckasi 3Boonus. AOMOTeHHbIN CUHTE3
OPraHMYECKHUX BEIIECTB M3 HEOPraHWYECKUX. OKCIEPUMEHTAIbHOE IOATBEPIKICHUE
XUMHUYecKoN 3Bontonuu. HavanbHble sTanbl Ouonormyeckoi sposroumu. I'mnoresa PHK-
mupa. DopmupoBaHHe MEMOPaHHBIX CTPYKTYp M BO3HHUKHOBEHHE IMPOTOKIJIETKH. IlepBbie
KJIETKHU U UX 3BOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3BuTHe xu3Hu Ha 3eMie 1o 3pam u nepuojam. Karapxeil. Apxeiickas U IpoTepo3oicKas
opbl. [laneosolickasg spa u €€ mnepuonbl: KeMOPUICKUH, OPIOBUKCKHH, CHIIYpUHCKUH,
JIEBOHCKMM, KAMECHHOYTOJIbHBIN, MEPMCKUN. Me3030McKas dpa U €€ NEepUOIbl: TPUACOBBIN,
IOpcKkuii, MenoBoM. KaiiHo3o0lckas 3pa W €€ Nepuojabl: NaJCOTCHOBBIM, HEOTE€HOBBIM,
AHTPOIIOI€HOBBIN.

Tema 7.2.
Cucrema

OpraHn4e€CcKoro Mmupa.

IIpoucxoxnenue
4EJI0BEKa —
AHTPOIIOrCHE3

Coneprxkanue y4eOHOro MaTepuasia

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHHe 3BONIOUUU. OCHOBHBIE CHCTEMATHUYECKHE
TPYNIBI OPraHU3MOB. XapaKTEPHUCTUKA KIIMMAaTa W T'eOJOTHIECKUX IporeccoB. OCHOBHBIC
9Tambl HBOJIOIHMHU PACTHTENBFHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHid u
XKUBOTHBIX. [TosiBIICHHE, pacI[BET ¥ BEIMUPAHKE TPYIII KUBBIX OPTaHU3MOB.

DBONIOIMST  4YeJOoBeKa. AHTPOIOJNOTHs Kak Hayka. Pa3BuTHe TMpeacTaBiIeHH O
MIPOUCXOXJACHUN dYeJloBeka. MeToJbl HW3ydeHHUs aHTpororeHe3a. CXOJCTBA W Pa3IHuUs
YeloBeKa W JKMBOTHBIX. CHCTEMaTHUeCKOEe TMOJOXKEHUE uYelnoBeKa. JIBMKYIIHE CHIIbI
(dbakToper) aHTpomoreneza. HaciencTBeHHass W3MEHYMBOCTH W ©CTECTBEHHBIH OTOOD.
OO0mecTBeHHBIN 00pa3 )KU3HU, M3TOTOBICHUE OPYIUH TPY/la, MBITIICHUE, PEYb

Tema 7.3.
OCHOBHBIE CTaaUU

Coneprxanue yaeOHOTo MaTepuasa

OcHOBHBIC CTau W BCTBU DSBOJIONMUH YCJIOBCKA: ABCTPAJIOINMUTCKH, YemnoBek YMGHBIﬁ,

OK-01, OK-
02, OK-04
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9BOJJIIOIIMH YCJIIOBCKA

UYenosek mpsMoxonsiuii, YenoBek HeaHAEpTAIbCKUM, UenoBEeK pa3yMHbId COBPEMEHHOIO
tumna. Haxoaku nckomaeMbIx OCTaHKOB, BPEMs CYIIIECTBOBAHMS, 00JIaCTh PacpoCTpaHEHUsI,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UYenoBedeckrne pacbl. OCHOBHBIC OOJBININME pPAacChl: €BPOMECOUAHAS (EBpa3uiicKas), HErpo-
aBcTpajoujHas (dKBaTropuaibHas), MOHroJougHas (a3uaTcKo-aMepuKaHcKas). YepTsl
MPUCIIOCOOJICHHOCTH MPEJCTABUTENICH UYEIOBEYECKHX pPAaC K YCIOBHSM CYIIECTBOBAaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma

ITpakTHYeCcKOe 3aHsTHE 1
Ne 10 «Bpems 1 myTH pacceneHus: 4elIOBeKa N0 MJIAHETE)
Pasjen 8. OpranusmMsel u oKpy»kaonias cpeaa 4
Tema 8.1. Copep:xanue yueOHOro MaTepuana 2
Okonorus DKOoJ0rus Kak HayKa. 3a7aud U pas3aesibl SKoJIoruu. MeTo bl 3KOJI0rH4eCKUX UCCIIEJOBAHUM.
Kak Hayka. Cpenpl DKOJIOTHYECKOEe MUPOBO33PEHUE COBpPEMEHHOro uenoBeka. Cpeapl 0OMTaHUS OPraHU3MOB:
AKU3HU. BOJHAsl, HA3€MHO-BO3JyIlIHAasi, I[IOYBEHHAs, BHYTPUOPraHU3MEHHAasA. OKOJIOIMYECKUE
DKOJIOTUYECKHUE daktopel. Knmaccudukamus skojoruueckux (akTopoB: aOMOTHYECKHE, OUOTHYECKHE U
(bakTopsI aHTpOIIOTeHHBIE. JlelicTBUE SKOJIIOTHMYEeCKUX (aKTOPOB Ha OpraHU3MbL. AOMOTHYECKHUE
¢bakTophl: CBET, TeMmepaTypa, BiaxHocTb. dotonepuoausm. [Ipucnocobnenus opraHu3mMoB OK-01. OK-
K JCHCTBUIO abnoThyeckux (akTopoB. buonormdeckue puTMbl. buotmyeckue QakTopbl. 00 OI’<-O 4
Buner OuoTHYecKMX B3aMMOJICHCTBHI: KOHKYpEHIUS, XWIHHUYeCTBO. [lapazutusm, 6K—07 ’
MyTYyaJu3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HaXJIECOHMYECTBO), aMEHCAIN3M, HEHTPATIU3M.
3HayeHne OMOTHYECKMX B3aUMOJIEMCTBUH JUIsl CYLIECTBOBaHMS OPraHU3MOB B NPHPOJIHBIX
co00I1IIeECTBAX
Tema 8.2. Conepkanue yueOHOro MaTepuasa 2
DKOJIOTHYeCKHe OKOJIOTUYECKHE XapaKTepUCTHUKU nomymsuud. (OCHOBHBIE IIOKA3aTeNM  IMOMYJISALUH:
XapaKTepUCTUKHU YHCJIEHHOCTh, IUIOTHOCTh, POXJA€MOCTb, CMEPTHOCTb, MPUPOCT, MUrpauud. JuHamuka
HOMYJISILIUH YHMCJIEHHOCTH NOMYJISIIMU U €€ PeryIsiius
[TpakTrueckoe 3aHsATHE 1
Ne 11 «IToncy€T NIOTHOCTH NOMYJISIMI Pa3HBIX BUJIOB PACTEHUI
Paznen 9. Coob1iecTBa M IKOJIOTHYECKHE CHCTEMbI 10 OK-01, OK-
Tema 9.1. Copep:xaHue yueOHOro MaTepuana 2 02, OK-04,
Coo0miectBa Coo0miectB0  opraHusmMoB  —  Oumoneno3.  CTpyKTypbl — OHOLIEHO3a:  BHIOBas, OK-07
OpPraHHU3MOB, MIPOCTpAaHCTBEHHAsA, Tpoduueckas (muuieBas). Bunpi-nomuHantsl. CBA3u B OHMOLIEHO3E. IIK 1.1
3KOCUCTEMBI DKonoruveckre Ccuctembl (9kocuctembl). [loHsiTHE 00 »KOCHCTEeME U OHOTEOICHO3E.

qDYHKHI/IOHaJ'IBHI)Ie KOMITOHCHTBI JKOCHUCTEMBI. MPOAYHCHTBI, KOHCYMCHTBI, PCAYLCHTHI.
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KpyroBopot BeliecTB U IOTOK SHEPrHMM B 3KocucTeMe. Tpoduueckue (IUILEBbIE) YPOBHU
skocuctembl. Ilumesbie nenu u cetu. OCHOBHBIE IOKA3aTENM IKOCUCTEMBI: OHoMacca,
IPOAYKLUS. DKOJIOIMYECKHE NMUPAaMUAbL: MPOAYKLMH, YUCICHHOCTH, OMomacchl. CBoMCTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperyisinusl, pazsurue. Cykueccus

Tema 9.2. Coneprxkanue y4eOHOro MaTepuasia

IIpuponusie [Ipuponnble 3KOCHCTEMBI. OJKOCUCTEMBI pPEK U 03€p. ODKOCUCTEMAa XBOWHOIO WJIHU

HKOCHCTEMBI HIIMPOKOJIUCTBEHHOTO  Jieca. AHTpPOIIOTEHHbIE ~ JKOCHUCTEMBI. ATpPO3KOCHCTEMBI.
YpOoskocucreMbl. buonornueckoe U  XO34HCTBEHHOE 3HAYEHHME AarpodKOCUCTEM U
ypboskocucteM. buopasHoobpaszue kak ¢akTtop ycToWuuBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HooOpasusi Ha 3emiie

Tema 9.3. Copep:xanue yueOHOro MaTepuana

buocdepa — VYuenne B. U. BepHanackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6uochepst. XKupoe

riobanpHas BemiectBO M ero Qynkuuu. OcobeHHOCTH Onocdepsl Kak T00aIbHOW 3KOCHCTEMBI.

3KOCHUCTEMA 3EMITHA

JluHamMu4eckoe paBHOBecHe M oOpaTHasi cBs3b B Owmocdepe. KpyroBopoTsl BemiecTs u
OMOTeOXMMHYECKHE IUKIBl JJIEMEHTOB (yriepoja, a3oTra). 3O0HaJIbHOCTh OHochepsl.
OcHOBHbIE OMOMBI CYIIN

Tema 9.4. IIpodeccnoHanbHO OpPHEHTHPOBAHHOE CoOJepkaHUe (coAepkaHHe MPHUKJIAAHOIO
Bnusnane MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoeuecTBO B 6uochepe 3emian. AHTPONOreHHbIe U3MEHEHUs B Onocdepe. InodbanbHbIE
(hakTOpOB Ha sKoJornyeckue mpoodsiembl. CocyliecTBOBaHWE MPUPOJbI U dYesoBeuecTBa. CoxpaHeHUe
6uochepy OuopazHoOOpa3usi Kak OCHOBa YycToiiumBocTH Ouocdeprl. OcHOBa palOHAIBLHOTO
yIOpaBJiIeHUs] MPUPOJHBIMUA DPECypcaMu M HX HCIOJIb30BaHHE. JlOCTIKEHHS OWOJIOTHH U
OXpaHa MPUPOJIbI
[IpakTnueckoe 3aHaTHE
No 12 «OT1X0/161 TPOU3BOJICTBAY»
Tema 9.5. IIpodeccnoHaIbHO OpPHEHTHPOBAHHOE coAepkaHue (coAepikaHHe MPHUKJIAAHOIO
Biusane connanbHo- | MOaYJIsA)
IKOJIOTHUECKUX 310poBbe U €ro cocrapistone. MakTopsl, MOJOKUTEIBHO U OTPULIATENBHO BIMSIONIME Ha

(akTOpoB Ha
3JI0pPOBbE YEIIOBEKA

opranu3M denoBeka. [IpoGiemMa TeXHOTE€HHBIX BO3JCHCTBHII Ha 370pOBbE UETIOBEKA
(97eKTpOMarHuTHBIE TMOJs, OBITOBas XUMHs, H30BITOUHBIE UIYMBI, pagHalus W T.IL.).
Anantanus oOpraHu3Ma uyenoBeka K (akTopaMm OKpyxawomed cpenbl. I[IpuHIunel
(dbopmMHpoBaHUs 310pOBbecOEperaroniero nopeaeHus. Ou3nyueckasl akTHBHOCTh M 3710POBBE.
broxummnyeckue acnekThbl palliOHAIbHOIO MUTAHMSI

JlaGopaTopHbIe 3aHATHUS
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‘ Ne 3 «YmcTBEeHHas paboTOCIOCOOHOCThY

Paznen 10. Cesiekuusi OpraHn3MoB, OCHOBbI OMOTEXHOJIOTUH

=)

Tema 10.1.
Cenexuus
KaK HayKa U Ipolecc

Coneprkanue y4eOHOro MaTepHuaia

Cenexkuus Kak HayKa M Mpolecc. 3apoKICHUE CEIEKIMU U JToMecThukanus. Yuenue H. U.
BaBuioBa o meHTpax MHOrooOpasusi M MPOMCXOXKIEHHUS KyJIbTYPHBIX pacTeHHi. LleHTpsI
IIPOUCXOXKACHUS JIOMAIIHUX >XUBOTHBIX. Copt, mopoaa, mrtamMm. COBpPEMEHHBIE METOIBI
cenekuu. MaccoBblii U MHIMBUAYAJIbHBIA OTOOPBI B CEJIEKLIHMU PACTEHUH U YKUBOTHBIX.
OneHka sKkcTepbepa. BIM3KOpPOJCTBEHHOE CKpelMBaHWEe — WHOpUAMHI. Yucras JIMHUA.
CkpeuBanue uucThiX JuHMM. ['erepo3uc, wim rubpuanas cuina. HepoactBeHHoe
ckpeuBaHue — ayropuauur. OtnanénHas rubpuauzauus U e€ ycrnexu. MckyccTBeHHbIN
MyTareHe3 U IMOJy4eHHUE MNOJUIUIONAOB. J[OCTHIKEHUS CENIEKLMHM PAcTeHUM, JKUBOTHBIX U
MUKPOOPIraHNU3MOB

Tema 10.2.
OCHOBBI
OMOTEXHOJIOTUHA

buorexHonorust kak oOTpaciab NPOU3BOJACTBA. ['€HHAs WHXKEHepus. OTalbl CO3JaHUS
pexomOuHanTHOU JIHK u TpaHcrennsix opranuszmoB. Kierounas muxenepus. Kierounsie
KYJIBTYpBI. MUuKpOKIIOHaIbHOE Ppa3sMHOXEHHUE pacTeHui. KitonupoBanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPraHU3MOB. DKOJIOTMUECKHE M ITHYECKHE
npo6sembl. 'MO — reneTndyeck MOAM(PHUIIMPOBAHHBIE OPTaHU3MBI

Tema 10.3.
buorexnonornu
B )KM3HHU U npodeccuu

IIpodeccnonaibHO OpMEHTHPOBAHHOE COJAEpP:KaHUE (CoaepKaHHe
MO/1YJIfA)

NPUKJIATHOTO

OCHOBHBIE ~ HAIlpaBJIE€HHs]  COBPEMEHHOM  OMOTEXHOJOIMM B  Mpo(hecCHOHAIBbHOM
NEesTeNIbHOCTH 4enoBeka. Meroasl OuorexHosoruu. OOBEeKThl OHMOTEXHOJIOTHMH. IDTHKa
OMOTEXHOJOTMYECKMX W T'€HETHYECKUX HKcrmepuMeHToB. [IpaBuna moucka M aHanmsa
OMOPKOJIOrMYECKO MHGOPMALMU U3 PA3JIMYHBIX UCTOYHUKOB (Hay4dHas UM yueOHO-HayudHas
JUTEpaTypa, CpesicTBa MaccoBoil nHdopMmaiu, cetb IHTepHET U ipyrue)

HpaKTI/I‘-ICCKOC 3aHATUC

No 13 Keiicel Ha aHaM3 WH(POPMAIIMK O HAYYHBIX JOCTHXKCHHSIX B 00JIACTH T€HETUYECKHUX
TEXHOJIOTUH, KIIETOYHOI MHXKEHEPHUHU, MTUILEBBIX OMOTEXHOIOTHIA.

Ne 14 3ammra kelica: mpelcTaBiI€HHE pPE3yJIbTAaTOB pEIIEHUs KEWCOB (BBICTYIJICHHE C
MIPE3EeHTALNEH )

OK-01, OK-
02, OK-04,
OK-07
IIK 1.1

Paznen 11. Pemenne xkeidicoB B 00J1aCTH OMOTEXHOJIOT M

Tema 11.1.1.
buorexnonorun
B MPOMBIIIJIEHHOCTH

IIpodeccuonanbHo
MOYJIs1)

OpPMEHTHPOBAHHOE coJep:kaHue (colep:KaHHEe NPHUKJIATHOIO

Pa3zButue nmpoMblIeHHOM OMOTEXHOJIOTHI U €€ MPUMEHEHHE B JKU3HU YEIOBEKa, MOUCK U
aHaIM3 MH(OpMAIMK U3 Pa3IMYHBIX UCTOYHHUKOB (Hay4yHas U ydeOHO-Hay4yHas JUTEparypa,

OK-01, OK-
02, OK-04,
OK-07
IIK 1.1
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cpelcTBa MaccoBoil MHpopmaluu, ceth IHTepHeT u npyrue)

IIpakTrueckue 3aHATHs 4
No 15 Keiicel Ha aHanm3 WH(DOPMAIMA O PA3BUTHHU IMPOMBIINIJICHHON OHMOTEXHOIOTHH (110
MUHU-TPYIIIIaM).
No 16 3ammra Keica: NpeACTaBICHUE PE3yJbTAaTOB PEIICHHS KEWCOB (BBICTYIUICHHUE C
MIPE3CHTALNECH )
IIpomexyTounas arrectauus (nuddepeHIpoBaHHBIN 3a4€T) 2
72

Bcero:
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3. YCJIOBUS PEAJIM3AIIMU TIPOTPAMMBI YUYEBHOM JIUCHUTIJIMHBI

3.1. TpeOoBaHusi K MHUHHUMAJIBHOMY  MAaTepPHAIbLHO-TEXHHYECKOMY
o0ecre4eHUu10

Peanuzanus yueOHOM TUCHUIUIMHBI TpeOyeT HaIu4ue y4eOHbIX KaOMHETOB:

Kabuner «buonorus»

Ob6opynoBanue ydeOHOro KaOMHETA: TMOCAJOYHbBIE MECTa IO KOJUYECTBY
oOyuaromuxcsi; ~ pabodee  MecTo  IpemojaBaTens; pabodas  Jocka;  Habop
NPUHAIIICKHOCTEH JUIsl JIaOOPATOPHBIX U MPAKTHUECKUX pabOT; KOMIUIEKC 3aJlaHuil AJs
TECTHPOBAHUS ¥ KOHTPOJIBHBIX paboOT; TEXHHYECKUMHU CPEICTBAMHU OOYYCHUS:
MHTEpPaKTUBHAs J10CKa, IPOEKTOP, KOMIBIOTEP, HOYTOYK.

3.2. UudopmannoHHoe o0ecniedeHne peain3alui NPorpaMmbl

Ilepeyens y4eOHbIX u3aaHMH, VHTepHeT-pecypcoB, JAONMOJHUTEIbLHOMN
JINTEPATYpPbl

3.2.1. OcHOBHBIE HCTOYHUKH

1.buonorus : 6a30BbIil ypOBEHb : yU4EeOHHUK JIJIsi 00pa30BaTEIbHBIX OpPTraHU3AIlNil,
peain3ylomux  00pa3oBaTeNbHBIE  MPOrpPaMMbl  CpelHEro  NpodecCHOHAIbHOIO
obOpazoBanusi / W.b. AradonoBa, A.A. Kamenckuii, B.M. CupormnazoB.— Mocksa
[Ipocsemenue, 2024. — 271 c.

3.2.2. JIonoJTHUTEJIbHbIE HCTOYHUKH

1. buonorust ¢ ocHoBamm muTonoruu: yuebHoe mocodbue / T.B. Kapmiok.-
Mocksa : UTHOPA-M, 2024. — 282 c.

3.2.3. UuTepHeT - pecypcsbl

1. OBC «Znaniumy: https://znanium.ru/
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4. KOHTPO.JIb Y OLIEHKA PE3YJLTATOB OCBOEHUSI
OBIIEOBPA3OBATEJBLHOM JUCLHUIIJINHBI

Kontpoas wu

OIlCHKAa

pe3ynbTaTOB

OCBOCHUA

00111e00pa3zoBaTeIbLHON

JAUCHOUINIMHBI PACKPBIBAIOTCA 4YCPC3 AUCHUIINIMHAPHBIC PC3YJIbTAaThl, HAIIPABJICHHLIC Ha

dbopMupoBaHre OOMUX W MPOPECCHOHATBHBIX KOMIETCHIIMH MO pa3iesiaM M TeMam
coJiep>KaHMs y4eOHOTro MaTepHara.

Oob6masi/mpodeccnoHabHasA
KOMIIETEeHIUS

Pa3zgen/Tema

Tun
MepOnpusATHS

O €HOYHbIX

OK 01. Bsibuparb croco0Osbl

pelieHus 3a1a4
npodecCHOHATBLHOM
JeSITEIbHOCTH
MPUMCHHUTCIILHO K

Ppa3INYHbIM KOHTCKCTaM

Tewmsr 2.1 -2.3,3.1-3.3, 4.1-
4.3,5.1-5.4,6.1-6.3,7.1-7.3,
8.1,8.2,9.1-9.3, 9.4 IT-o/c,
9.5I1-o0/c, 10.1, 10.2, 10.31I1-
o/c, 11.1IT-o/c

OO6cyxeHue 1mo Borpocam
JEKIUU

Pa3pabotka rioccapus
3amnoiHeHue CpPaBHUTEIBHBIX
TabsInI

TectupoBanue

VYerHbli onpoc

JIMKTaHT Ha UCHOJIB30BaHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMHHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBinenue pe3yabTaToOB
MPAKTUYECKHUX padoT
KonTponbHbie paboThI

3amuTa TBOPUYECKUX padoT

3amura VHJIMBUyaIbHbBIX
MPOEKTOB
Brimmonnenue 3aJaHul

MIPOMEXKYTOUYHOM aTTECTAUH

OK 02. Hcnonp3oBaTh Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3, | OuenuBaemasi TUCKYCCHS TIO

COBpPEMEHHBIE cpeacrtea | 4.1-4.3,5.1-5.4,6.1-6.3, 7.1- | Bonpocam JeKIIMU

IMOMCKA, aHaau3a 7.3,8.1,8.2,9.1-9.3, Pa3zpaboTka MeHTaTBHON

u uHTepnperauun | 9.4I1-o/c, 9.5I1-o/c, 10.1, 10.2, | kapThl B MUHHM IpyIax

uH(popMaluuy, 10.31T-o0/c, 11.111-0/c BeinmonHenue u 3amura

u uHGOPMaIMOHHBIE n1abopaTopHbBIX paboT

TEXHOJIOTHH TUTSt [IpencraBnenne pe3yabTaToB

BBITIOJTHEHUS 3a1aq MPAKTUYECKHUX paboT

npodeccuoHanbHOM [IpencraBieHne yCTHbBIX

JeATEeTbHOCTH COOOIIEHUH C Tpe3eHTalneH,
MOATOTOBJICHHBIX TIO TIEPEUHIO
HUCTOYHUKOB,
PEKOMEHI0BAaHHBIX
MIPEno/1aBaTesieM

OK 04. O¢pdextuBno | Temsr 2.1 -2.3,3.1-3.3,4.1- | ObcyxneHue no Bonpocam

B3aMMO/ICHCTBOBATh u | 4.3,5.1-54,6.1-6.3,7.1-7.3, | nekuuu

paboTath B KOJIJICKTHBE U
KOMaH/1e

8.1,8.2,9.1-9.3,
9.411-0/c, 9.5I1-0/c, 10.1, 10.2,
10.3IT-o/c, 11.1I1-0/c

[IpencraBinenue pe3yabTaToOB
MPAKTUYECKHUX PadoT

3ammTa TBOPYECKUX paboT
3amura VH]JIMBUIyaIbHBIX
MIPOEKTOB
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OK 07. ConelicTBOBATHL
COXPAHEHHUIO  OKpYKaroIIen
Cpebl, pecypcocOepeKeHuIO,
MPUMCHSITh 3HAHUSA
00 W3MECHEHWUHM  KIUMATa,
IIPUHLIMIIBI OepeKITMBOTO
pou3BOACTBA, 3H(HEKTUBHO
JIeCTBOBATH

B YUPE3BBIYAIHBIX CUTYAIHIX

IIK 1.1. BeimonHsATe paboThI

o MOHTaXYy
3JIEKTPOIIPOBOJIOK BCEX BUIOB
(xpome IIPOBOJIOK BO

B3PBIBOOITIACHBIX 30H8.X).

Tewmsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-54,6.1-6.3, 7.1-
7.3,8.1,8.2,9.1-9.3,
9.411-o/c, 9.5I1-0/c, 10.1, 10.2,
10.3I1-o/c, 11.111-0/c

OO6cyxaeHue mo Bompocam
JEKINU

Pa3pabotka rioccapus
3anojHeHUe CpPaBHUTEIbHBIX
TadJIHIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha UCIOJIb30BaHUE
apryMeHTOB, OHOJIOTHUYECKOM
TEPMUHOJIOTHH U CHMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3yabTaTOB
NPaKTUYECKUX paboT
KonTponbHbie paboThI

3aiuTa TBOPUYECKUX padoT
3amura WHBUAYaIbHBIX
MIPOEKTOB

Brimonnenune 3amanuit
MIPOMEXKYTOUHOM aTTecTaluu
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