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1. OBIIIASI XAPAKTEPUCTUKA PABOYEH TIPOT'PAMMBI
YYEBHOM JUCIHUIIJIAHBI
OY . 13 BUOJIOTI'Uusl
1.1. MecTo TUCHUIUIMHBI B CTPYKTYype o0pa3oBaTeabHoii nporpammsbl CITIO

O6mieobpazoBaTenbHas TUCHUILUIMHA «buosorusy sBiseTcs oOs3aTelbHON
4acThio  0011e00pa3oBaTeIbHOTO IIMKJIa O0Opa3oBaTeIbHOM IporpaMMbl B
cootBerctBUM ¢ PI'OC CIIO nmo mpodeccun 08.01.28 MacTtep OTAEIOYHBIX
CTPOUTETHHBIX U JEKOPATHBHBIX PabOT.

1.2. Hesu u mu1aHupyemble Pe3yJibTaThl 0CBOEHUS JUCIUNJIMHBI:
1.2.1. lean u 3ag1aun JUCUUIJIMHBI:

ConepxaHue mporpaMmbl 0011e00pa30BaTeIbHOM TUCITUILIMHBI « bronorus»
HaIlpaBJICHO Ha JOCTHXKEHUE pEe3yJIbTaTOB €€ H3Yy4YEHUsI B COOTBETCTBHM C
tpeboBanmsivu GI'OC COO ¢ yderoM MpoQecCHOHATLHON HapaBICHHOCTU
®I'OC CIIO. Lenp uzydyenuss AUCHUIUIMHBI «buonorus» Ha 6a30BOM ypOBHE —
OBJajJicHUEe  OOYyYaloIMMUCA 3HAHUAMH O  CTPYKTYpHO-(DYHKIIMOHAJLHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra U MPUOOpPETEHHE YMEHUMU
WCIIOJIB30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3INIHBIX KU3HEHHBIX MPOOJIEM.

JlocThxeHre 1enu U3y4YeHUs NUCIUIUIMHBI «buosorus» Ha 0a30BOM YpOBHE
o0ecrieynBaeTCs peICHUEM CIAEAYIONIUX 3a/1ayu:

o OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl 3HAHUN O OMOJIOTMUECKHX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
Uist GOPMHUPOBAHUSI TPENICTABIICHUNA O €CTECTBEHHO-HAy4YHOW KapTUHE MUpa,
0 METOJaX Hay4YHOro IIO3HAHMS, CTPOCHUH, MHOrOOOpa3suu M OCOOCHHOCTSIX
KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHM3aIliy, BBIAAIONIUXCS OTKPBITUAX U
COBPEMEHHBIX UCCIICIOBAHUSX B OHOJIOTHH;

o dbopmupoBaHue y OOy4YalOIIMXCA TO3HABATENBHBIX, HMHTEIUICKTYaJIbHBIX
U TBOPYECKUX CMOCOOHOCTEH B MPOIIECCE aHadu3a JAHHBIX O MyTSAX Pa3BUTHUS
B OMOJIOTMM HAay4HBIX B3IJISAOB, UJEH M MOJXOJOB K M3YYEHHUIO KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUK;

o CTAaHOBJICHHE Yy OOydYaromuxcsi oOmel KyJabTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHUpa JKHBOW TPHUPOJILI HA OCHOBAaHWW 3HAHWA W OMBITA, TOJYYCHHBIX TPHU
W3y4YEeHUU OMOJIOTHH;

o dbopmupoBaHue y OOYy4YarOUIUMXCS YMEHUW WJUTIOCTPUPOBATH 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESITEIHLHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

o BOCITUTaHUE YOEKIEHHOCTH B BO3MOYKHOCTH MTO3HAHUS YE€JIOBEKOM >KHBOM
MPUPOIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOJIIOICHUS STUYECKHUX
HOPM IPHU IPOBEICHUN OMOJIOTMUYECKUX UCCIIEIOBaHUM;

o OCO3HaHWE UEHHOCTH OWOJOTMYECKUX 3HAHWH JIs TMOBBIIICHUS YpPOBHS
AKOJIOTUYECKOMN KYJIbTYpPbL, 111 POPMUPOBAHUS HAYYHOI'O MUPOBO33PEHNUS;
o MPUMEHEHUE NMPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEIHEBHOW >KU3HU

JJIs O CHKH I'IOCJIeI[CTBI/Iﬁ cBOEH JCATCIBHOCTH IIO0O OTHOIICHHIO K 0pr>1<a101ueﬁ
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cpene, COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME ¥  COONIOACHHE  MeEp
npodUIaKTHKU 3a00JIeBaHUH.
B pe3ynbTate 0CBOCHUS JUCIHUILTUHBI 00YyJaIOIINIACS T0JIKEeH 3HATD!

31. OCHOBHBIE TIOJIOKEHHS] OMOJIOTUYECKUX TEOPUi (KJIETOUYHAS!, YBOJIIOLIMOHHAS
teopuss Y.Jlapsuna); ydenue B.M.Bepnaackoro o Ouocdepe; CyniHOCTh
3aKoHOB [.MeHnnens, 3aKkOHOMEPHOCTEN N3MEHYUBOCTH;

32. cTpoeHne OMOJIOTHYECKUX OOBEKTOB: KJIETKH, TEHOB U XPOMOCOM; BHJIA H
IKOCUCTEM (CTPYKTYypa);

33. cymHOCTh OMOJIOTUYECKUX MPOLIECCOB: Pa3MHOXKEHHUE, OIUIOAOTBOPEHUE,
NEUCTBUE HCKYCCTBEHHOIO M  €CTECTBEHHOro 0TOOpa, (QopMupoBaHUE
IPUCIOCOOJICHHOCTH, OOpa3oBaHME  BHJAOB, KPYrOBOPOT  BEIIECTB MU
MpeBpallleHus PHEPTUU B DKOCUCTeMax U ouocdepe;

34. BKJI1a/1 BBIJAIOIIUXCS YUYEHBIX B pa3BUTHE OMOJOTUYECKON HAYKHU;

35. GMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CHUMBOJIUKY.

B pe3ynbpraTe 0CBOCHMS TUCIUILIMHBI 00yYaromUics A0/2KeH YMeTh:

¥Y1. oOwsicHAT, posib Ouonoru B (HOPMUPOBAHUU  HAYYHOTO
MHUPOBO33pPEHUS; BKJIAJ OMOJOTMYECKUX TEeOpHil B (HOPMUPOBAHHE COBPEMEHHOMU
€CTECTBEHHO-HAYYHOU KapTUHbI MUPA; €IMHCTBO >KHUBOM M HEXUBOW NPUPOJBI,
POJICTBO JKHMBBIX OPraHU3MOB; OTPHUIATENBHOE BIUSHUE AJKOTOJIsl, HUKOTHHA,
HApKOTHUYECKUX BEILECTB Ha Pa3BUTHE 3apOjbIlIa YEJIOBEKA; BIUSIHHE MYTarcHOB
Ha OpraHU3M YeJOBEKa, HKOJIOTMYECKUX (PAaKTOPOB HA OPraHM3MbI; B3aMMOCBSI3U
OpPTaHU3MOB M OKPY>KaIOIIEH Cpeibl; MPUUMHBI SBOIIOINH, U3MEHIEMOCTH BUIOB,
HapyILICHUH pa3BUTHsI OPraHU3MOB, HACIEJACTBEHHBIX 3a00JIEBaHUN, MYTAallHM,
YCTOMYMBOCTU U CMEHBI HKOCHCTEM; HEOOXOAUMOCTH COXPAaHEHHsS MHOroo0Opasus
BUJIOB;

¥Y2. pemarb 3JeMEHTapHble OHOJOTMYECKHE  337aud; COCTABIIATH
AJIEMEHTApHbIE CXEMbI CKPEIIMBAHMUS M CXEMBbl MEPEHOCA BEIIECTB U SHEPIrUU B
AKOCHUCTEMAX (LIEMU MTUTaHUs);

¥ 3. onuceiBath 0cobeii Buia 1o MOp(HOIOrHIECKOMY KPUTEPHIO;

Y4. BBISIBIATH MPUCTIOCOOJICHUST OPTaHU3MOB K Cpejie 00UTaHusI, UCTOUHUKU
MYyTareHOB B OKpY’Karomiei cpene (KOCBEHHO), aHTPOIMOTEeHHbIE W3MEHEHHUS B
AKOCHCTEMAaX CBOCH MECTHOCTH,

¥YS5. cpaBHuBaTh OHWOJIOTHYECKHE OOBEKTHI (Tela >KUBOM U HEKUBOU
OpUpPOIBI MO0 XHMHYECKOMY COCTaBy, 3apOJIbIIM YeJOBeKa U  JIPYTrHX
MJIEKOTIUTAIOIIUX, TPUPOIHBIE SKOCUCTEMBI U arpPOIKOCHUCTEMBI CBOEH MECTHOCTH),
mpoiecchl  (€CTECTBEHHBI M HMCKYCCTBEHHBIH OTOOp, MOJOBOE€ H Oecrosoe
Pa3MHOXKEHHUE) U JIeNaTh BHIBO/IBI HA OCHOBE CPaBHEHMS;

Y6. ananu3upoBaTh U OLEHUBATh Pa3jIMUYHbIE TMIIOTE3bl CYLUIHOCTU KU3HH,
IPOUCXOXKICHUS >KU3HU U 4EJIOBEKa, INI00aJbHbIE 3KOJOTUYECKUE MPOOIEMBbl U
NyTH MX PEUIeHMs], MOCJIEACTBUS COOCTBEHHOW NEATEIBHOCTU B OKpY)Karollen

cpene;



¥Y7. n3ydath U3MEHEHUS B SKOCUCTEMAaX Ha OMOJOTUYECKUX MOJIEIISX;

¥8. naxonuth HHGOPMAIMIO O OMOJIOTHYECKHX OOBEKTaX B Pa3TUYHBIX
HUCTOYHUKAX (Yy4EOHBIX TEKCTax, CIPaBOYHUKAX, HAYYHO-TIOMYJSAPHBIX H3JIaHUSIX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax MHTepHeTa) UM KPUTHYECKH €€
OIICHUBATb.

1.2.2. Ilnanumpyemble pe3yJabTaTbl OCBOCHHHA 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oo6mue komneteniuu (panee — OK) u npodeccrnonanbHbie KOMIETEHITUH (asiee —
[IK) ®I'OC CIIO B COOTHECEHMHM C JHMYHOCTHBIMH, METANpPEAMETHBIMU
U TpPEeIMETHBIMHU pe3yibTaTaMu oOydeHuss 0a3oBoro ypoBHs (manee — IIPO)
®I'OC COO npencraBieHbl B TAOIHIIE:



Koxa u Ilnanupyembie pe3yJbTAThl 0CBOCHHS AU CHUIITHHBI

HanMeHOBaHHe

‘l’OPM“PyeM"IUX OO6mme JMcuunIMHaApHbIe

KOMIIeTeH Ui
OK O01. Bribupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI oTpaxarb B uacTu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MecTe€ M POJIM OMOJOTHU
Croco0bl  pelIeHus | TPYAOBOIO BOCIIMUTAHUS: B CHUCTEME HAy4yHOr'O 3HaHUA; (YHKUHOHAIBHOH TI'PaMOTHOCTH
3a1a4 - TOTOBHOCTh K TPYAY, OCO3HaHHME IICHHOCTH MAacTepCTBa, | YeNOBEKa /Ul PEUICHUS KU3HEHHBIX MPOOIeM.
MpoeCCHOHAIBHON | TPYIOJTIOOHE; I[IP6 2. CdopMHpPOBAaHHOCTh YMEHHS PACKPBIBATh COJEPIKAHHE
JeSITeIbHOCTH - TOTOBHOCTh K aKTHBHOH JEATENLHOCTH TEXHOJIOTMYECKOW | OCHOBOIOJATAIOMUX OHOJOTMYECKMX TEPMHUHOB U TOHATHUI:
IPUMEHHUTEIBHO u COLIMAJILHOM HaIpaBJICHHOCTH, CIOCOOHOCTh | XM3Hb, KIJIE€TKA, TKaHb, OpraH, OpPraHWU3M, BHJ, MOMYJALNS,
K Pa3NUYHBIM | HHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTENIFHO BBIOJIHATH | 9KOCUCTEMa, OnolieHo03, Onocdepa; Mmeraboan3M (0OMEH BELIeCTB
KOHTEKCTaM TaKyl0 JIeSITeIIbHOCTD; W TpEeBpalleHHEe HSHEPrHH), TOMEOoCTa3  (CaMOperyJIsIus),

- MHTEpeC K pa3auyHbIM cdepam mpodeccuoHaTbHON
JIEITEILHOCTH.

MeTtanpeamMeTHbIe pe3yabTaThl IOJKHBI OTPaXKaTh:
OBnazeHne yHUBEPCAITbHBIMH YICOHBIMU TTO3HABATEIIHHBIMH
JEUCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSITENFHO (HOPMYIUPOBATh U AKTyaIM3UPOBATH
npo0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIUBATh CYIICCTBEHHBIA MPU3HAK WA OCHOBAHUS
JUTISl CpaBHEHUS, KilacCu(UKauy U 0000IICHUS;

- OTIIPEIENATH LEIH IeATEIILHOCTH, 33/1aBaTh TapaMeTPhl

Y KPUTEPHUU UX TIOCTHKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHUS

B pacCMaTPUBAEMBIX SIBJICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBHE PE3YJIHTATOB
MIOCJICACTBHH NE€ATECILHOCTH,

0) 6a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIEIOBATETHCKOM

U TPOCKTHOM JEeATEIHHOCTH, HaBBIKAMHU Pa3pelICHUS
npobiuewm;

- BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U

Y aKTyaJu3UpOBATh 3a/1a4y, BBIIBUTATh TUTIOTE3Y

ACATCIIBHOCTh, OIICHUBATHb
neisiM, ONCHUBATb PHCKHU

OuocuHTe3 Oenika, CTPYKTYpHAash OpraHM3alusl JXHUBBIX CHUCTEM,
IUCKPETHOCTb, caMOpEryJsIus, CaMOBOCIIPOU3BE/ICHUE
(penpoaykius), HAaCJIECTBEHHOCTb, W3MEHYHUBOCTD,
HHEPro3aBUCUMOCTb, POCT U PAa3BUTHE, YPOBHEBAS OPraHU3ALIU.

I1P6 3. CdhopMUpPOBAaHHOCTb YMEHHsI PACKPBIBATH COJAEpIKaHUE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKHX TEOPHUH W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIIOLIMOHHOM,
MPOUCXOXKACHUSA )KU3HU U YEJIOBEKA.

I1P6 4. CdhopMupoBaHHOCTD YMEHHUS pacKpbIBaTh

OCHOBOTMOJIararone OUoJIOrnuecKre 3aKOHbI U 3aKOHOMEPHOCTH
(I'. Mengens, T. Moprana, H.M. Basunosa, 3. I'ekkemns,
®. Mromnepa, K. bapa), rpanuiibl uXx TpUMEHUMOCTH K >KUBBIM
CUCTEMaM.

I1P6 5. IIpuoOpereHne ompiTa MPUMEHEHUSI OCHOBHBIX METOOB
HAy4YHOTO MMO3HAHUS, UCTIOIh3YEMbIX B OMOJIOTHN: HAOIIOICHUS

Y OTMCAHUS KUBBIX CHCTEM, IPOLIECCOB U SIBJICHUI; OpraHu3aluu
U TPOBEACHHS OHOJOTUYECKOTO HKCIEPHUMEHTa, BBIIBUKCHUS
TUNOTE3, BBIBICHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMHU
BEITMYMHAMU, 00BsICHEHUS MOJTy4E€HHBIX pEe3yabTaTOB
u GOpMyIUPOBAaHUSA BBIBOJIOB C HCIOJB30BAHUEM HAyYHBIX
IIOHATUM, TEOPUN U 3aKOHOB.

I[IP6 6. CdhopMUpOBAaHHOCTh YMEHHS BBIACIATH CYIIECTBCHHBIC
MPU3HAKA  BHPYCOB, KIETOK MNPOKAPUOT U  OYKAPHOT;
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€e pelIeHHs, HaXOIUTh apryMEHTHl MJs J0Ka3aTeIbCTBa
CBOMX YTBEPXICHWH, 3a/1aBaTh MHapaMeTpbl W KPHUTEPUH
peleHus;

- aHAIM3UPOBATh MOJYYEHHBIE B XOJE pEHICHHUS 331a4d
pe3yabTaThl, KPUTHYECKH OLIEHUBATh WX JIOCTOBEPHOCTH,
IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;
pa3pabarbIBaTh IUIAH PEUICHUs MPOOJIEMBI C YIETOM aHajIn3a
MMEIOIINXCS MaTepPUAIbHBIX M HEMAaTEPUAIBHBIX PECYPCOB;

-- YMETbh NIEPEHOCUTH 3HAHHSI B TO3HABATEIBbHYIO

U TIPAKTHYECKYIO0 00J1aCTH )KU3HEAEATEILHOCTH;

- YMEThb MHTETPUPOBATh 3HAHUS W3 Pa3HBIX IMPEIMETHBIX
oOuacreii;

- BBIBUTAaTh HOBBIE WUJAEH, Npeaiaratb OpPUTHHAJIBHBIC
HOJXO/IbI U PEUICHUS

OJHOKJICTOYHBIX n MHOT'OKJICTOYHBIX OpI‘aHI/ISMOB, BUOOB,
OMOTEOIIeHO30B M KOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BCIICCTB U npeBpameHI/m 3H€pI‘I/II/I B KIICTKC, (bOTOCI/IHTe?)a,
IUIACTHYECKOTO M JHEPreTHYECKOro oOOMeHa, XEMOCHHTE3a,
MHTO3a, MEWO03a, OIUIOJOTBOPEHHUS, PA3BUTHS U PA3MHOXKEHUS,
WHJIMBHIYAIBHOTO Pa3BUTHUsS opraHu3Ma (OHTOreHe3a), O0phObI 3a

CYIIECTBOBaHME, €CTECTBEHHOro O0TOOpa, BUA000pa30BaHMUS,
IPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpeie OOWTaHWs, BIUSHHA
KOMIIOHCHTOB OKOCHCTEM, AHTPOIIOTCHHBIX W3MEHEHHH

B DKOCHCTEMAaX CBOCH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpaIlleHne YHEPTUH B Onocdepe.

I1P6 7. CdopMHpPOBaHHOCTH yMEHHUS NPUMEHATH MOJyUYCHHBIC
3HaHUS Ui OOBSICHEHHS] OMOJOTHYECKHUX IPOIECCOB W SIBICHUH,
JUTS IPUHSTHS MPAKTUYECKUX PEIICHUH B TTOBCETHEBHOM KU3HU

C Ienplo obOecredeHHs OE30MacCHOCTH CBOETO 3JI0POBBSI H
3I0pPOBbsI OKPYKAIOIIUX JFOJIEH, COOMOIEHUsT 3J0pOBOro o0Opasa
YKW3HU, HOPM I'PaMOTHOI'O TTOBEJICHHS B OKPY>KAIOIIEH TPUPOTHOM
cpele; TOHMMaHUe HeOOXOIUMOCTH HCIIOJIb30BAHUS TOCTHXKEHUN
COBPEMEHHOW OWOJIOTHH M OMOTEXHOJOTHH JUIS PaIllHOHATLHOTO
MPUPOTONOIB30BAHUSI.

I[IP6 8. CdhopmMupoBaHHOCTH YMEHHUS pelIaTh OMOJOTHYECKUE
3aJla4M, COCTABISATh TCHOTUITMYECKHE CXEMbl CKPEINBAHUS

IUIE pa3HBIX THIIOB HACJICIOBAHUS MPH3HAKOB Yy OPTraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTUH B IKOCHCTEMAX
(menu nuTaHUs, TUIICBBIC CETH).

IMP6 9. CdopmupoBaHHOCTh YMEHHN KPUTHYECKH OICHUBATH
nHpOpManu0 OMOJOTUYECKOTO  COAEP)KAHMS, BKIIOYAIOIIYIO
MICEBJIOHAYYHbIC 3HAHUA M3 PA3UYHBIX HCTOYHHKOB (CpelacTBa
MaccoBoi uWH(pOpMaNK, HAYYHO-TIOMYJSPHBIE MaTEepUab);
UHTEPIPETUPOBATH ITHYECKUE ACTICKTHI COBPEMEHHBIX
WCCIIC/IOBAaHW B OHWOJIOTMH, MEIHWIMHE, OHOTEXHOJOTHH,
paccMarpuBaTh  TJIOOANBHBIE  JKOJOTHYECKHE  MPOOIeMbI
COBPEMEHHOCTH, (OPMHUPOBaTH IO OTHOMICHWUIO K HHM
COOCTBEHHYIO MO3HIIHIO.

ITP6 10. ChopMupoBaHHOCTHL YMEHUW CO3/1aBaTh COOCTBEHHBIC

8




MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHbOpMallUM M3  HECKOJbKUX  HCTOYHHUKOB,  I'DPAaMOTHO
WCIOJIb30BATh MOHATHIHBIN anmapar OMoJI0run

OK 02.
Hcnonb3oBars
COBpPEMEHHbIE
CpeAcTBa  TIOHUCKa,
aHanmza

U HUHTEpHIpeTarun
uHpopmarun

U MH(OpPMAIOHHBIE
TEXHOJIOTHHI IS
BBITIOJTHEHUS  3a/1a4
npodeCCHOHATbHON
JeSITeIbHOCTH

JIM4HOCTHBIE PE3YNAbTaThl JIOJKHBI
[IEHHOCTH HAyYHOTO MO3HAHUS:
-c(hopMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOU
MPAKTHKH, OCHOBaHHOTO HA  JAuaiore  KYyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MertanpeamMeTHbIe pe3yabTaThl IOJKHBI OTPAXKaTh:
OBnazneHre yHHUBEPCAIbHBIMU Y4EOHBIMH MO3HABATEIbHBIMU
JEUCTBUSIMU:

B) pabota c nHpopMaIuei:

OoTpaXaTb B YaCTH:

- BIQJETh  HaBBIKAMH  TOJY4YeHUS  HUHPOpPMALUU
U3  HWCTOYHUKOB  pasHbIX  THUIOB,  CaMOCTOSTEIBHO
OCYLIECTBIIATh MIOMCK, aHamus, CUCTEMATU3ALUIO

U UHTEpIpeTanuio HHGOpMAIUU PA3IUYHBIX BUIOB U (HopM
MPE/ICTABIICHHUS;

- OIICHMBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HH(OPMALIUU,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIIbHO-3THYECKUM HOpMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH

B CHUCTEME HAy4yHOI'O 3HaHUS; (YHKIHOHAIHHOH TIPaMOTHOCTH
YesoBeKa JJIs PeLeHuUs )KU3HEHHBIX MPOOIIEM.

I1P6 7. CdopMHpPOBaHHOCTH yMEHHUS NPUMEHATH MOJyUYCHHBIC
3HAHUA U1 OOBSICHEHHUS] OMOJIOTUYECKUX IMPOLECCOB U SIBICHUIA,
JUTS IPUHSTHS MPAKTUYSCKUX PEIICHUH B TTOBCETHEBHOM KU3HU

C Ienplo obOecredeHHs OE€30MacCHOCTH CBOETO 3JI0POBBSI H
3I0pPOBbsI OKPYKAIOIIUX JFOJIEH, cOOI0IEeHUsT 310pOBOro o0Opasa
YKW3HU, HOPM I'PaMOTHOI'O TTOBEJICHHS B OKPY>KAIOIIEeH TPUPOTHOM
cpeze; MOHMMaHUue HEOOXOIMMOCTH HCIOIb30BAHUS JOCTHKCHHUN
COBPEMEHHOM OHOJOrMH U OUOTEXHOJOTUH Ui pallOHAIBHOTO
MIPUPOJIOTIONBE30BAHMS.

I[TP6 10. ChopMupoBaHHOCTHL YMEHHW CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE OMOJIOTHYECKOM
uHpOpMalUd U3  HECKOJbKUX  HMCTOYHHUKOB,  T'PaMOTHO
MCTOJIb30BATh MOHATHIHBIN anmapar OHoI0run

OK 04. 3ddexTuHO
B3aUMOJEHCTBOBATh
u paboTaTh

B KOJIJICKTHBE

1 KOMaH/Ie

JImgyHOCTHBIE pE3yIbTaTbl MOOJDKHBI OTpaXaTb B 4YaCTH!:

LEHHOCTH HAYYHOTO TO3HAHUSA: OCO3HAHHE LEHHOCTH
HAay4yHOW  JESATEIbHOCTH, TOTOBHOCTh  OCYILECTBIATH
MIPOEKTHYIO u HCCIIEI0OBATENBCKYIO JIeATEIILHOCTD
WHIUBUIYAJIBHO U B TPYIIIIE.

MeranpeamMeTHbIe PE3YIbTAThI JOJKHBI OTPaXKaTh:
OsmageHue YHUBEpPCAITbHBIMU KOMMYHUKATUBHBIMHU
JEUCTBUSIMU:

0) cOBMeCTHasl IeSITEIbHOCTD:
- IIOHUMATh U UCIIOJIB30BAaTh HpeI/IMYH_IeCTBa KOMaHHHOﬁ
Y MHJIUBHIYAJILHOM paOOTHI,

- MMPpUHHUMATH ueian COBMECTHOU ACATCIBHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH ACHCTBUS
Mo €€ JOCTHXKCHHIO: COCTaBIATh IIJIaH  JICHCTBUH,

I1P6 5. IIpuoOpereHne ompiTa MPUMEHEHUSI OCHOBHBIX METOOB
HAYYHOTO MO3HAHUS, UCTIOIb3yEeMbIX B OMOJOTMH: HAOIIOACHUS U
OIMCAHUS )KUBBIX CUCTEM, IIPOLIECCOB U SIBICHUN; OPraHU3alUH U
NpOBEICHUSI  OMOJOTMYECKOTO  SKCIEPUMEHTA,  BBLABIKCHHS
TUMOTE3, BBIBICHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJTMYMHAMU, OOBSICHEHUSI TIOTYYCHHBIX PE3YIIbTaTOB

u GOpMyIUPOBAaHUS BBIBOJIOB C HCIOJBb30BAHUEM HAyYHBIX
MIOHATUN, TEOPUN U 3aKOHOB




pacnupenenarb poiaud C Y4EeTOM MHEHUM  YYaCTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOW pabOTHI

OK 07. | JlnaHOCTHBIE pe3ynbTaThl AOKHBI oOTpaxkaTh B uyacTtu: | [IP6 5. [IpuoOperenue ombiTa MPUMEHEHUST OCHOBHBIX METOJIOB
CopeiicTBOBaThH DKOJIOTMYECKOTO  BOCHUTAHUSA: -  C(HOPMHPOBAHHOCTH | HAYYHOTO MO3HAHUS, HCIIOJIb3yEMbIX B OMOJIOTHUU: HAOTIOCHUS
COXPaHEHHUIO 9KOJIOTHYECKOHN KYNbTYpbl, IOHUMAaHUE BIUSHUS COLIMAILHO- | U OMUCAHUS KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUI; OpraHu3aluu
OKpy’Karomien YKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE TIPUPOTHOM U TPOBEACHHS OHOJOTUYECKOTO OHKCIEPHUMEHTa, BBIIBUKCHUS
Cpe.bl, U COLMAIbHON Cpefbl, OCO3HAHUE TJI00AIBHOTO XapakTepa | TUIOTe3, BBISABICHUS 3aBUCHUMOCTH MEXIY HCCIEAyEeMbIMU
pecypcocOepexeH | 3KOJOTMYECKUX MpoliIeM; BEJTMYUHAMU, OOBSICHEHUSI TIOTYYCHHBIX PE3YIIbTaTOB
10, NPUMEHSTH | - IJAHUPOBAaHUE U OCYILECTBICHHE  JCHCTBUM B | U (OPMYIUPOBaHHS BBIBOJIOB C HCIOJb30BAHUEM HAyYHBIX
3HAHUA OKpYKarollle Cpele Ha OCHOBE 3HAHUS LENEH YCTOMYMBOIO | MOHATUN, TEOPUU U 3aKOHOB.
00 W3MEHEHUH | Pa3BUTHS YEJIOBEYCCTRA; I[IP6 6. CdhopMUPOBAaHHOCTh YMEHHS BBIACIATH CYIIECTBECHHBIC
KJIUMaTa, IPUHLMUIBI | - aKTUBHOE HENpUSATHE MACWCTBHUM, NPUHOCIIIMX Bpeja | MPU3HAKK  BHPYCOB, KIETOK MNPOKAPHOT U  JYKApUOT;
OepeKITMBOTO OKPYXKAIOIIeH cpene; OTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB,
MIPOU3BOJICTBA, - yMEHUe MIPOTHO3UPOBATH HeOIaronpusITHbIC | OMOTEOIEHO30B U IKOCUCTEM; OCOOEHHOCTH TPOIECCOB OOMEHa
3¢ heKTHBHO IKOJIOTMYECKUE TTOCIEACTBHS MPEANPUHUMAEMBIX JICHCTBHM, | BEIECTB W TPEBpAIICHHUS JSHEPTrUU B KIETKe, (OTOCHHTE3a,
NeiicTBOBATh peoTBpallaTh UX; IJIACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
B Ype3BBIYAMHBIX | - PACHIUPEHUE OMbITa JEATEIHHOCTH HKOJIOTUYECKOW | MUTO3a, MEW03a, OIJIOJOTBOPECHHS, PAa3BUTHUS M Pa3MHOKCHUS,
CUTYaITUIX HaIpaBJICHHOCTH. WHJIMBHIYAIIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTreHe3a), 00phObI
MeTtanpeaMeTHbIe pe3yabTaThl IOJDKHBI OTPAXKaTh: 3a CYyIIECTBOBaHWE, E€CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS,
OBnanenue YHHUBEpPCaIbHBIMU KOMMYHHUKATHUBHBIMU | TPUCIIOCOOJIEHHOCTH OpPraHU3MOB K cpele OOUTaHUs, BIUSHUS
JNEHUCTBUSIMU: KOMITOHCHTOB IKOCHCTEM, AHTPOTIOTEHHBIX U3MEHEHUN
0) cOBMeCTHasl 1€ TEIbHOCTD: B DKOCHCTEMAaX CBOEH MECTHOCTH,
- MOHMMAaTh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW | KPYrOBOPOTa BEIIECTB M MPEBpAICHHE YHEPTUHU B Ouocdepe.
Y WHIUBUTYaJIbHOU PaOOTHI; I[IP6 7. CdopMHpPOBaHHOCTh YMEHHUS NPHUMEHSTH IOTyYCHHBIC
-  [pUHUMATh  IeTd  COBMECTHOM  JEATEIbHOCTH, | 3HAHUS IS OOBSICHEHUS OMOJOTHMYECKUX IMPOILECCOB W SBICHUM,
OpraHU30BBIBATH u KOOPJIUHUPOBATh NEUCTBUS | JUIsl IPUHATUS MPAKTHUUECKUX PEUICHHI B MOBCEIHEBHOM >KU3HU
M0 €€ JOCTIKEHHUIO: COCTAaBIATH IUIAaH JCWCTBHIA, | C IeNbI0  oOecmedeHuss Oe30MacHOCTH CBOETO 3/I0pPOBbS |
pacmpeneniartb pojlid € Y4eTOM MHEHHH YYaCTHHUKOB | 3I0pOBbS OKPYKAIOIIMUX JIFOJIEH, cOOI0IeHUsI 310poBOro odpasa
00CYXIaTh pe3yIbTaThl COBMECTHOU pPaOOTHI KU3HU, HOPM TPAaMOTHOTO TIOBE/ICHUS B OKPYKAIOIIEH MPUPOTHON
cpele; TOHMMaHUe HeOOXOIMMOCTH HCIIOJIb30BAHUS TOCTHKEHUIN
COBPEMEHHOW OMONIOTMH M OMOTEXHOJOTUH Ui palMoOHAIBLHOTO
MIPUPOTONOIB30BaAHUS
IIK 1.4. [IpakTHyecKuil OMBbIT: I1P6 5. IlpuoGpereHue ombITa MPUMEHEHHS OCHOBHBIX METOJIOB
PemoHT BreimonHeHne  MOATOTOBUTENBHBIX — Pa0dOT, MOATOTOBKA | HAYYHOT'O MO3HAHUS, HCIIOJIb3yEeMbIX B OMOJIOTHU: HAOTIOICHIS
HITYKaTypKH, OCHOBAaHUN M TOBEPXHOCTEH MOJI PEMOHT, NMPUTOTOBJICHUE | U OMUCAHUS JKUBBIX CHUCTEM, IMPOIECCOB U SIBICHUN; OpraHU3aIiu
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HAJIMBHOI'O

nosia, hacaaHbIX
TCITJIION3OJIAIIMOHHBIX
KOMITO3UIIMOHHBIX
CHCTEM.

LITYKaTypHbIX M [JEKOPaTUBHBIX pPAacTBOPOB M CMeECEH,
BBIIIOJIHEHUE PEMOHTA.

Ymenus:

[Tons30BaThCs YCTaHOBJICHHOM TEXHUYECKON
JIOKyYMEHTAIIUEMN.

BbIMOMHATE MOATOTOBUTENbHBIE PabOThI, OCYIIECTBIATH

MPOU3BOJCTBO PEMOHTA IUTYKATYPHBIX U JEKOPATHUBHBIX
MOKPBITUI, HAIUBHBIX CTSKEK IMOJIOB U CUCTEM (acaIHbIX
TETJION3OJISIITUOHHBIX KOMIIO3ULIMOHHBIX.

JuarHoctTupoBaTh COCTOSSHUE M CTENEHb MOBPEXKICHUS
PEMOHTHUPYEMOM IITYKATYpKH, B TOM YHUCJIE IIPH PEMOHTE

CTapUHHBIX  3JaHUH, COOPYKEHMM U  INaMATHUKOB
ApPXUTEKTYPHI.
[IpumeHATH aNIeKTpUpULIIIPOBAHHOE u py4HOE

000pyI0BaHNE U HUHCTPYMEHT.

IIpuMeHATH CpeacTBa MHANBUIYAIIbHOU 3aILUTHI.

3HaHHUA:

TexHOoIornuecKoil nocne10BaTeIbHOCTH BBIIIOJHEHUS
HOJArOTOBKH, IPOM3BOJICTBA padOT U PEMOHTA IITYKATyPHBIX
U JIEKOPAaTUBHBIX IOKPBITUIH, HAJIUBHBIX CTSKEK IIOJIOB U
cucTeM (acaJHbIX TEIUIOM3O0JSALMOHHBIX KOMIO3UIIMOHHBIX.

Meronuka  IMAarHOCTHUKHA  COCTOSIHUSL — TNOBPEXIACHHOMU
MTOBEPXHOCTHU.
CrocoObl TOKPBITUS IMTYKATYPKOW TIOBEPXHOCTEH MpH

PEMOHTE CTapUHHBIX 3JaHUW, COOPYKEHUM M MaAMSITHUKOB
APXUTEKTYPHI.

Haznauyenue u mpaBuiia IpUMEHEHHUS UCIIOJIB3YEMOTO
WHCTPYMEHTA U IPUCTIOCOOTICHU.

[TpaBuiia npUMeHEeHUs CPEJICTB MHANBUAYAIbHOM 3aIIUThI

U TIPOBEICHHUS OHOJOTMYECKOrO SKCIIEPUMEHTA, BBIIBUKCHUS
TUMOTE3, BBIABICHUS 3aBUCHUMOCTH MEXKIY HCCIEAYEMbIMU
BEJIIMYMHAMH, 00BSICHEHUS MOJTy4EHHBIX pe3yiIbTaToB
u  GOpMyIHpOBaHMS BBIBOJAOB C HCIOJIb30BAaHUEM HAYYHBIX
MIOHSATUMN, TEOPUN U 3aKOHOB.

I[IP6 7. CdhopMuUpOBaHHOCTh YMEHHS TPUMEHATH IOJYYCHHBIC
3HaHUS Ui OOBSICHEHUS! OMOJIOTMUYECKUX TPOLIECCOB M SBICHHIA,
JUTS IPUHSTHS IPAKTUYECKUX PEIICHUH B IOBCETHEBHOM KU3HU

C LeNbio obecneueHus: 0€30MacHOCTH CBOETO 370POBbS U 310POBbS
OKpYKalOIMX JIIOACH, COOMIOACHUs 3A0pOBOro o0pasza >KHU3HH,
HOPM I'PaMOTHOTO MOBEACHUS B OKPY)KAIOUIEH MPUPOIHON CpEAE;
MOHMMaHHEe  HEOOXOAMMOCTH  HCHOJb30BAHUS  JOCTHKCHHMN
COBPEMEHHOM OHOJOTMM W OUOTEXHOJIOTUH MAJis PAlMOHAIBLHOTO
MPUPOJIOTIOIB30BAHUS.
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2. CTPYKTYPA U COAEP KAHHUE YUEBHOM JAUCHUITJINHBI
2.1. O0bem yueOHOI TUCHUIIMHBI U BUAbI y4e0HOH padoThl

Bun yueOHo# padoThbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JHCHHUIINHBI 72

B T.4.

TEOPETHUUECCKUE 3aHITHUS 44
MPAKTHYECKUE 3aHITH 10
nab0paTOpPHBIE 3aHITHS 6
OcHoBHoOE coaepraHue 60
IIpodeccuoHaIbLHO OPHEHTHPOBAHHOE CO/Iep:KaHKe (CoepKaAHNE 12
NMPUKJIATHOTO MOTYJIs)

IIpomexyTounas arrectaums (IuddepeHIIpoOBaHHBIN 3a4ET) 2
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2.2. TemaTnueckuii IiIaH U copepkanne yyeoOHou qucuumianasl OY /1. 13 buoJiorus

®opmupyemble
HaumeHoBaHue Conep:xxanue ydyeOHOro marepuaJja (0CHOBHOe U NpodeccHOHAIBLHO OpUEHTHPOBaHHoe), | O0bem KOMIICTCHINH
pa3/iesioB M TeM JIadopaToOpHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHONH MOAYJIb (IPH HAJTUYHH) 4yacoB
1 2 3 4
OcHoBHOe coep/kaHue
Pasznen 1. buosorus kak Hayka. ZKuBble cucTeMbl 1 MX OPraHU3anMs 2
Tema 1.1. Coneprxanue yueOHOro MaTepuasa 2
buonorus buonorus — Hayka o xuBoi npupojae. Csizu OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYCCKUMU H
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMHM HayKamu, ¢uiocopueil, penurue, 3TUKOH, 3CTETUKON M MpaBOM.
O6mas Ponr Owomormm B ¢GopMHpOBAaHWM COBPEMEHHOW HaydYHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTUKA OMOJIOTUYECKUX HAYK.
KUZHU MeTtoapl MO3HaHUS KMBOW HPHUPOAbI (HAOJIOEHUE, SKCIEPUMEHT, OMHCaHHe, W3MEpEHUeE, OK-02
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAsk 00pabOTKa TaHHBIX ).
JKuBbie cuctempl (OMOCHCTEMBI) Kak TIPeIMeET u3ydeHusi Onoaorun. OTIMYHe )KUBBIX CHCTEM OT
HEopraHn4eckoi nmpuposl. CBolicTBa OMOCUCTEM U HX pa3zHOOOpasue.
YpoBHU OpraHu3anuyu OMOCHUCTEM: MOJICKYISIPHO-TEHETUYECKHUM, KJIETOUHBIN, OpraHU3MEHHBIH,
MOMYJISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH (OO - TeOLIEHOTUYECKH i), OnochepHbIit
BX01HO# KOHTPOJIb 3HAHUH
Pa3znen 2 Xumuvecknii COCTaB M CTPOEHUE KJIETKH 9
Tema 2.1. Coneprxkanne y4eOHOro MaTepurana 1
XUMHUYECKUH COCTaB | XUMUYECKUN COCTaB KJICTKA. XHMHUYECKHE JIIEMEHTHI: MaKpO3JIEMEHTBI, MHKDPOIJIEMEHTHI.
kJeTku. Bona Bona u muHepanbHble BemiecTBa. (DYHKIMM BOJIBI M MHHEPAJbHBIX BEILECTB B KIIETKE.
1 MUHEpaJIbHBIC [Tonnepsxanue ocMOTHYECKOTO OanaHca
BEIIECTBA [TpakTrueckoe 3aHsTHE 1
Ne 1 «buonoruueckass pojib MHHEPAJIbHBIX BEIIECTB B O0ECICUYEHUHU >KU3HEACATEIbHOCTU
OpPraHU3MOB, MIPOSBIICHUS AUcOaTaHca MUHEPATIBHBIX JIEMEHTOB)
Tema 2.2. Coneprxanue yueOHOro MaTepuasa 4
buonornueckn benku. CoctaB u crpoeHue OenkoB. AMUHOKHCIOTHI — MOHOMeEpH! OenkoB. HezameHumele u
BAKHBIC XMMHUYECKUE | 3aMEHUMbBIC aMUHOKHUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHHU CTPYKTYphl O€IKOBOMH
COETMHEHUS MOJIEKYNbl (TIEPBUYHAS, BTOPUYHAS, TPETHUYHAs] W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoiictBa OenkoB. buonormdyeckue ¢yHknun OenkoB. DepMEeHTHI — OHOJOTUYECKHE OK-01, OK-02,
kartanu3aropel. CTpoeHue ¢epMeHTa: aKTHUBHBIH LEHTp, cyOcTpaTHas CrernupUIHOCTb. OK-04
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Kodepmentsl. Butamuabl. OTinudnsi epMEHTOB OT HEOPTaHUYECKUX KaTaTn3aTOPOB.
VYrneBonbl: MoOHOcaxapuabl (TIIOK03a, prbo3a M Je30Kcupub03a), Aucaxapuisl (caxaposa,
JAKTO3a) M TMoNMcaxapuabl (KpaxMman, TIMKOTEH, IeJUTo03a). buonornueckue (yHKIUN
yrieBo1oB. Jlunuael: Tpuraunepuasl, pochomunuasl, crepouast. ['uapodunsHo-TUIpOoPOoOHBIE
cBoiicTBa. bruonornueckue GyHKIUU TUNUA0B. CpaBHEHHE YIICBOIOB, OCIKOB U JIMITHIOB KaK
nctouyHukoB sHepruu. Hykmeunnoswsie kucinotel: JIHK u PHK. Hykneotuasr — MoOHOMEpHI
HyKJIeMHOBBIX KucioT. Ctpoenne u ¢ynkumu JJHK. Crpoenne u ¢ynxmuum PHK. ATO:
CTpOeHUE U (PYHKITUU

JlaboparopHble 3aHATHS 2
Ne 1 «Onpenenenue HaIM4UUs Kpaxmasa B MPOAYKTaX MUTAHUSD)
Tewma 2.3. Coneprxanne y4eOHOr0o MaTepurana 4
CtpyKTypHO- [MuTomorus — Hayka o kierke. Kinerounast reopust — mpumep B3auMoeHCTBUS ujiei 1 (pakToB B
GbyHKIIMOHAIbHAS HAy4YHOM IMO3HAaHWU. MeToAbl U3yueHUs KIETKH.
opranmMsanus Ki1eTok | Kimerka kak menocTHas xuBas cuctema. OOmue MpU3HAKM KIETOK: 3aMKHYTas HapyXHas
MeMOpana, moJiekyisl JIHK kak renernueckuii anmapar, cucreMa CHHTe3a Oerka.
Tunel  KJIETOK: dyKapuoTHYeckKass ©  mpokapuoruyeckas. (OCOOCHHOCTH  CTPOCHHUS
MpOKapHOTHUECKOM KieTku. Kiterounass crtenka Oaktepuil. CTpoeHHE DyKapHOTHYECKOU
KJIeTKH. OCHOBHBIE OTJIMYHUS PACTHTEIBHOM, KUBOTHOW M TpuOHOHN KieTku. IloBepxXHOCTHBIE
CTPYKTYpbhl KJIETOK— KJIETOYHas CTE€HKa, TJIUKOKaIukc, ux ¢yHkuuu. I[lnazmartuueckas
MeMOpaHa, ee CBOMCTBA U (DYHKITHH.
[utonnazma u ee opraHouasl. OmHomeMOpaHHbIe opraHouabl kietku: OIIC, ammapat
lNonpmxu, nuzocombl. [loayaBTOHOMHBIE OpraHOWABI KJIETKU: MHTOXOHJAPHUH, IUTACTHU]IBI.
[TpoucxoxaeHne MHUTOXOHAPUK | TIacTul. Bunmbl mmactun. HememOpaHHBIE OpraHOWIIBI
KJIETKA: PHUOOCOMBI, KIIETOYHBIM LEHTP, UEHTPUONU, PECHUYKH, KIYTUKH. DOYyHKIHH
OpraHOMJIOB KJIETKU. BKitoueHus.
SAnpo — perynsaTopHblii meHTp kKieTku. CTpoeHue siapa: saepHas 000J0YKa, KapuoIia3zMma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBL. TpaHCIOPT BEIIECTB B KJIETKE
JlaGopaTopHble 3aHATHUS 2
No 2 «Ctpoenue kneTku (pacTeHHs, KUBOTHBIC, TPUOBI) M KJICTOYHBIC BKIIOUYCHUS (Kpaxmal,
KapOTHUHOM/IbI, XJIOPOILJIACTHI, XPOMOILIACTHI)»
Pazpen 3. JKu3HeneaTeILHOCTEL KJIETKH 5
Tema 3.1. Coneprxanue yueOHOro MaTepuasa 2 OK-01. OK-02
OO0OMeH BelEeCTB OOMeH BelecTB, WM MeTa0oM3M. ACCUMMIIALNMS (IUIACTUYSCKHH OOMEH) M JUCCUMMUIISAIINS OI’<-0 4 '

U IIPEBPAILICHHE
JHEPruu

(oHepreTuyecKkuil oOMEH) — JBE CTOPOHBI €IMHOTO TMpoliecca Meradonu3ma. Ponb 3aK0oHOB
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B KJICTKC

COXPAaHEHHs BEIeCTBA M HHEPrMM B MOHMMAHUU MeTaboiu3ma. Tumel oOMEHa BEIECTB:
aBTOTpo(HBIH M rerepoTpodHbIii. Poib ¢depMeHTOB B OOMEHE BEIIECTB M TMPEBPAIICHUU
sHeprun B KieTke. dDortocuHTe3. CBeroBas W TeMHOBas (a3el (orocuHTe3a. Peakium
dbotocunTe3a. DPhekTUBHOCTh (HoTOCHHTE3a. 3HaUYCHHE (POTOCHMHTE3a I KU3HU Ha 3emiie.
Brnusinue ycnoBuii cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIMICHHS] €0 MPOIYKTHBHOCTH Y
KYyJIbTYpHBIX ~ pacTeHHil. XeMOCHHTe3. XEMOCHHTE3Upyolue OakTepuu. 3HauCHHUE
XEMOCHHTe3a JIJIsl )KU3HU Ha 3eMIie.

DHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BbIAENEHUE U aKKyMYJIUPOBaHHE
SHEPIUU B KJETKE. DTambl dHEpreTuyeckoro oobmena. [nmkonms. bpokeHue u ero BUBL.
KucnoponHoe oxucinenue, Wian KieToyHoe abixaHue. OkucnutenbHoe (ochopuirpoBaHUe.
D PeKTUBHOCTD HIHEPTETHIECKOr0 0OMEHa

Tema 3.2.
Buocunres 0enka

Coneprxanue yueOHOro MaTepuaa

Peakniuu marpuyHoro cunresa. ['enernueckas unpopmanus u JJHK. Peanuzamus reaernueckoit
nHpopManuu B KJETKe. | '€HeTHUeCKHil KOJ W €ro CBOWCTBA. TPaHCKPHUIIIMS — MaTPUYHBIN
cuate3 PHK. Tpancnsuus - OuocwHTe3 Oenka. Otambl TpaHcusnuu. KoaupoBaHwme
aMUHOKHCIIOT. Posik prbocom B OnocuHTE3€e OenKa

IIpakTrueckoe 3aHsATHE

No 2 «Pemenune 3a1a4 Ha ONpeeIeHUE MOCIE0BATEIIbHOCTH HYKJICOTHUIOBY

Tema 3.3.
Bupycsl

Coneprxanue yaeOHOro MaTepuaa

Hexnerounsie ¢opmbl xu3HM — BUpYCHl. Mcropusi oTkpsiTus Bupycos (/. 1. VBanoBCkwMiA).
OC0OEHHOCTH CTPOCHHSI W KXU3HEHHOTO IHKJIa BUPYcOB. bakrepmodaru. bonesnu pacrenwii,
’KMBOTHBIX U YEJIOBEKA, BbI3bIBaeMble BHUpycaMu. Bupyc nmmyHoneduuura yenoseka (BUY) —
Bo3Oyautens CITU a. ITpodrrakTika pacnpocTpaHeHns BUPYCHBIX 3a001eBaHUI

Pa3neus 4. PazMHoOXkeHHe M1 HHIUBHAYATbHOE Pa3BUTHE OPTAaHU3MOB

Tema 4.1.
JKU3HEeHHBIN UK
KJIETKHA

Copep:xanne yaeOHOT0 MaTepuana

Knerounsnii 1wk, WM OSKU3HEHHBIM 1K KiIeTku. MHTepdasza m mutos. Ilporeccsr,
npoTekaromue B uHTepdaze. Perumkanusa — peakius marpuyHoro cuHreza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM HA0Op — KapuoOTHN. JIMIUIOWIHBIA M TaIuIOWAHBIA XPOMOCOMHBIE
HaOopsl. XpomaTuabl. [{uronornueckue OCHOBBI Pa3MHOKEHUS U MHIUBUYaTbHOTO Pa3BUTHUS
opranu3moB. Jlenenue kietku — Muto3. Craauu mutosa. [Iporecchl, mpoucxoadinnue Ha pa3HbIX
CTauax MUTO3a. buonornueckuii cmpicn mutosa. [IporpamMmmupyemast TuOessb KISTKH - alloNTo3

Tema 4.2.
@OpMBI pa3sMHOKECHUS
OpPraHU3MOB

Coneprxanue yueOHOro MaTepuaa

@®opMbI pa3MHOKEHHsI OPTaHU3MOB: Oecrojioe W MmojioBoe. Buapl 6ecrnosioro pa3sMHOXKEHHS:
JIeJICHHE HAJBOE M IOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIOPOOOpa30BAHUE, BEreTaTUBHOE

OK-01, OK-02,
OK-04
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pa3MmHo)keHue. IcKkyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €70 3HAYEHUE J1JIs1 CEJICKIIUH.
[TonoBoe pasmHOXKeHHe, ero oTiau4us ot Oecrosioro. Meio3. Cramgun Mmeiiosa. IIporeccsr,
npoucxoAsnie Ha cragusx weiio3a. IloBemenne xpomocom B Mmeioze. Kpoccunrosep.
buonornueckuii cMpIca U 3HaueHHE Melo3a. ['ameroreHes — mporecc 0Opa3oBaHUs IMOJIOBBIX
KJICTOK Yy JKMBOTHBIX. IlomoBrle kenne3pl: CEMEHHUKU U SIUYHUKU. 06pa303aHHe U pPa3sBUTHC
MOJIOBBIX KJIETOK — TaMeT (CrepMaro3oui, SHIEeKIeTKa) — CIepMaTOreHe3 U OOIEHE3.
Oco0eHHOCTH CTPOESHUS SIMIIEKIIETOK U criepMaTo3ouoB. OmnogorBopenue. [laprenorenes

Tema 4.3. Coneprxkanne y4eOHOr0o MaTepurana 2
NuauBunyansHoE NunuBuayanpHOe pa3BuTHE (OHTOTeHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTreHe3). DTarlbl
pa3BUTHE OPraHU3MOB | SMOPHOHAJIBLHOTO PAa3BUTUSL Y TO3BOHOYHBIX JKUBOTHBIX: JpOOJIEHWE, TacTpyJsLus,
opranorenes. [loctoMOproHanbHOEe pazBuTHe. TUIBI MOCTIMOPHOHAIBHOTO PA3BUTHS: MIPSMOE,
HemnpsiMoe (JTMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIC
BBI3BIBaTh BpPOXKIEHHBIE ypoacTBa. PocT um pasButme pacteHuil. OHTOTeHE3 I[BETKOBOTO
pacTeHus: IBOIHOE OIIOIOTBOPEHHUE, CTPOCHHE CEMEHH, CTaIMH Pa3BUTHUS
[IpakTrueckue 3aHATHS 2
No 3 «MuexnnonHbIe 3a00JIEBaHUS U THACMHUHN B UICTOPHUU YEIOBEUECTBAY.
No 4 «BaknuHaius Kak npoduiiakTika HHQEKIIMOHHBIX 3a00JIeBaHU
Pasnen 5. HacjiencTBeHHOCTh U M3MEHYHBOCTH OPTraHU3MOB 11
Tema 5.1. Coneprxanue yueOHOro MaTepuasa 4
3aKOHOMEPHOCTH [Ipenmer u 3amaun reHeTUKU. Poiab LUTONOTMHM M AMOPUOJIOTUU B CTAaHOBJICHUU T'CHETHUKH.
HACJICTOBAHUS Brman poccuiickux u 3apyOeXHBIX YYCHBIX B pPa3BUTHE TCHETHKH. MeETOAbl TEHETHUKH
(ruOpUAOTOTUYECKHM,  IMTOTCHETUYECKUN,  MOJICKYJISIPHO-TEHETUUECKHH ). OcHOBHBIE
TeHETUYECKUE TIOHATHSA. | eHeTu4ecKkasi CHMBOJIMKA, HCIIOIb3yeMast B CXeMaX CKpEIMBaHUA.
3aKOHOMEPHOCTH HACJIeIOBaHUs MPHU3HAKOB, ycTaHOBIeHHbIE ['. Menaenem. MoHoruopuaHoe
CKpellMBaHHWe. 3aKOH  eauHOOoOpasusi TUOpPUIOB  TMEpPBOTO  TOKoJeHus.  [IpaBuio
JTOMUHHMPOBaHUA. 3aKOH paCIICIUICHUs MpU3HAKOB. ['mmote3a uucToThl TameT. I[lomHoe u
HEMOJIHOE JOMUHUpPOBaHUE. JJUTHOpUAHOE CKpelIuBaHue. 3aKOH HEe3aBHUCHMOTO HACIEIOBAHUS
npu3HakoB. lluToreHernyeckue OCHOBBI JUTHOPHAHOIO CKpEIIMBAaHUA. AHaIM3UpYIOIIEe
cKkpemrBaHue. Mcronp30BaHNE aHATM3UPYIOMIETO CKPEIIMBAHMS IS ONPENeICHHs] TeHOTHIIA
ocobu
CemecTpoBasi KOHTpOJIbHAs paboTa 1
[TpakTrueckoe 3aHsTHE 2

No 5 Pemienune 3amau Ha OIpeAesieHHE BEPOSTHOCTH BO3HUKHOBEHHS HACIIE€ICTBEHHBIX
MPU3HAKOB IIPU MOHO-, IU-, MOJUTUOPUIHOM U aHATM3UPYIOUIEM CKPELIMBAHUHU, COCTABICHHE
TeHOTHUIMYECKUX CXEM CKpEIlBaHUs

OK-01, OK-02,
OK-04
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Tema 5.2. Coneprxanue yueOHOro MaTepuasa
CrermieHHOE CueruieHHOe HacienoBanue npusHakoB. Pabora T. Moprana 1o CrerieHHOMY HacIeI0BaHHIO
HACJICAOBAaHHUE reHoB. Hapymienue cuemyieHusi TeHOB B pe3yJibTaTe KPOCCHMHTOBEpa. XPOMOCOMHAasi TEOpHs
MIPU3HAKOB HAaCJIEACTBEHHOCTH. | eHeTHUUeCKHe KapThl.
I'enetnka mona. XpoMOCOMHOE OIpeAelieHre Moyia. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
['omorameTHbie W reTeporaMeTHble OpraHW3Mbl. HaciemoBaHue TPH3HAKOB, CIEIMJICHHBIX C
IIOJIOM
[IpakTrueckoe 3aHsTHE
No 6 Pemienne 3amad Ha ONpEAEICHUE BEPOATHOCTH BO3HUKHOBEHHUS HACJEICTBEHHBIX
MPU3HAKOB TPU  CLEIJICHHOM  HAcJIeIOBaHUM, COCTaBJICHUE TE€HOTUIIMYECKUX CXEM
CKpENIUBaHUS
Tema 5.3. Coneprxanue yueOHOro MaTepuasa
3aKOHOMEPHOCTH N3MeHunBOCTh. BUabl M3MEHYMBOCTH: HEHACIEICTBEHHAs] U HacleICTBeHHas. Ponb cpeasl B
H3MCHYHMBOCTHU HEHACJICJICTBEHHOW HW3MEHYMBOCTH. XAapaKTePUCTUKAa MOIU(DUKAIMOHHOW W3MEHUYHUBOCTH.
Bapuanuonnslii pan v BapuarnmonHas kpuas. Hopma peakuun npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC IPU3HAKY U X HOpMa peaknuu. CBoHCTBa MOIU(UKAIIMOHHOW N3MEHUYUBOCTH.
HacnencrBeHHas, WM TE€HOTHIMYECKas W3MEHYMBOCTh. KoMOMHATHBHAsS W3MEHUYHMBOCTD.
Meiio3 © TOJIOBOM TMPOIECC — OCHOBA KOMOWHATUBHOW W3MEHUMBOCTH. MyTalmoHHAS
M3MEHYMBOCTh. Kimaccudukamuss MyTanuii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIC. YacTtoTa
MPUYMHBI MyTanuid. MyTtareHHble (PakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOM
H3MEHYHNBOCTHU
H. 1. BaBunoBa
[IpakTrueckoe 3aHsTHE
No 7 Pemienue 3amau Ha OIpeACICHHE BEPOSTHOCTH BO3HUKHOBEHHS HACIIEICTBEHHBIX
MIPU3HAKOB TP PA3IMYHBIX TUIAX B3aUMOJCHCTBHUS I€HOB, COCTABJIICHHE T€HOTUITHYECKUX CXEM
CKpEIIMBaHUS
Tema 5.4. Coneprxkanne y4eOHOro MaTepurana

I'eneTuka uenoBeka

I'enetnka denoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOAbl TEHETHKH YEJIOBEKA:
TCHEATOTHYECKUN, OJU3HEIOBBIA, ITUTOTEHETUYECKUM, OHOXUMUYECKUM, MOJICKYJISIPHO-
reHeTudyeckuid. COBpeMEHHOE ONpe/esieHHe TEeHOTHUIIA: IOJHOTCHOMHOE CEKBEHHUPOBAHME,
TeHOTHIHMPOBaHKWE, B TOM uucie ¢ nomoimpio [I[[P-ananu3a. HacrmencTtBennsle 3a0oJieBaHMs
4elloBeKa: TeHHble 0o0Je3HH, OONE3HW ¢ HACIEACTBEHHONW MPEeApacroioKeHHOCTHIO,
XpoMocoMmHbIe Oosie3Hn. ComMaThyeckue W reHepaTHuBHbIE MyTanuu. CTBOJOBBIC KIIETKH.
[TpuHIMIBL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKY U JICUEHUSI TeHETUYECKUX
Oose3Hel. MenuKo-rTeHETHYECKOe KOHCYJbTHUPOBAaHUE. 3HAYCHHE MEIUIIMHCKON TEHETHKU B
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NpeaAOTBPAIICHNUN U JICHCHUU I'CHCTUYCCKUX 3a00JIeBaHUI YeI0BEKa

HpaKTI/I‘-IGCKOG 3aHATUC

No 8 «CocraBieHue U aHaJIN3 POJOCIOBHBIX YEJIOBEKA

Pa3zgen 6. DBoJIOUMOH

Has OHOJIOrus

Tema 6.1.
DBOJIIOIIMOHHAS
Teopus
U €€ MECTO
B Onosoruu

Coneprxanue yaeOHOro MaTepuaa

[IpenmnochiIKu BOZHUKHOBEHUS HBOJIOIMOHHON TEOPUU. DBONIOIMOHHAS TEOPHS U €€ MECTO B
Oouonoruu. BriusHue 5BONIOLMOHHONW TEOPUM HA pa3BUTHE OWMONOTMM W JPYIHMX HayK.
CBuuerenbcTBa BONIONUH. [laneoHTONOrHYECKHE: TOCIEA0BATEIHHOCTh MOSBICHHUS BHIOB B
MaJICOHTOJIOTUYECKOW JIeTONUCH, nepexonHbie (opmbl. buoreorpaduueckue: cXoACTBO U
pasznuune ¢ayH U (HIOp MATEPUKOB M OCTPOBOB. DMOPHOIOTUYECKUE: CXOJACTBA U Pa3IAUMS
SMOpPHUOHOB pa3HbIX BHUJOB IMO3BOHOYHBIX. CpaBHUTENbHO-aHATOMHUYECKHE: TOMOJIOTHYHBIE,
aHAJIOTUYHBIC, PYIUMEHTAPHBIC OPTaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXHUMHUUYECKHE: CXOACTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH U OCHOBHBIX MeETabONIMUYeCKUX MyTed y BCEX JKUBBIX
OpPTraHU3MOB.

OpomonnonHas teopus Y. JapBuna. [Ipeanochuiky BOSHUKHOBEHHS JapBUHHU3MA. [[BHKYyIHe
CWJIBI JBONIONUU BHAOB 1O JlapBuHY (M30BITOYHOE PA3MHOKEHHE IPH OTPAaHUYCHHOCTH
pecypcoB, HeonpeneaEHHas U3MEHYMBOCTh, 00ph0a 3a CyIECTBOBAHKE, €CTECTBEHHBIN 0TOOD)

Tema 6.2.
MuUKpO3BOTIOLIMS

Copep:xanne yaeOHOT0 MaTepuana

Cunrernueckast teopust 3Boioruu (CTD) m €€ OCHOBHBIE TOJOXKEHHUS. MUKPOIBOIIONHUS.
HOHy.H}II_II/I}I KaK €aAnHHuIa BUJa 1 3BOJIFOILINH.

JBxymue cuibl ((paKTOPBI)IBOIIONMA BHUAOB B TpHUpoJe. MyTallMOHHBIA TIpolecC H
KOMOWHATHBHAsA W3MEHYMBOCTH. [lomynsiuoHHble BOJMHBI W JApeid reHoB. M3omsauus u
murparusi. EctecTBeHHBIN 0TOOP — HampaBIIsrONIHi (hakTop IBOMIONUNA. DOPMBI €CTECTBEHHOTO
orbopa. IIpuCrOCOOIIEHHOCT,  OPraHM3MOB  KaK  pe3yinbTaT  dBojouuu. Ilpumepsr
MPUCTIOCOOIEHUHN Yy OpraHu3MoB. ApoMopd03bl U UaMOamanTanuu. Bum u BugooOpa3oBaHueE.
Kputepun Buga. OcHOBHBIE ()OPMBI BHI000pa30BaHUs: reorpauieckoe, SKOJIOTHIecKoe

Tema 6.3.
Makpo3BoJronus

Copep:xanne yaeOHOT0 MaTepuana

MaxkposBomorusi. DPopMbl  3BOJIOUUU:  (QUIIETHYECKas, AUBEpreHTHAs, KOHBEpreHTHasl,
napauensHas. HeoOpatumMocTs 3BoMONUN

[IpakTrueckoe 3aHsTHE

Ne 9 «Onucanue npucrocoOIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIIBHOTO XapaKTepa

OK-01, OK-02,
OK-04

Paznen 7. Bo3HUKHOBeHUE W pa3BUTHE KM3HM Ha 3emJie

[ep}

Tema 7.1.

| Conepsxanne yuebHOro MaTepuana

OK-01, OK-02,
OK-04
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3apoxaeHue
Y Pa3BUTHEC KU3HH

JloHay4yHbIe PEICTABICHUS O 3apOXKACHUM XKU3HU. HaydHble rTHIOTE3bl BOBHUKHOBEHUS KU3HU
Ha 3ewse: a0WMOT€HE3 W TaHCHepMHUs. XUMHUYECKas »dBOJIONUS. AOWOTCHHBIM CHHTE3
OpraHWYEeCKUX BEIIECTB W3 HEOPraHWYECKUX. OKCHEPUMEHTAIbHOE MOATBEPKICHUE
XUMHUYECKOH 3BoJtonnK. HadanpHbie Tanbl Onosornueckoid sBooruu. ['unoresa PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYP U BOSHHKHOBEHHE IIPOTOKICTKH. [IepBbie KIETKH U MX
sBomonns. POpMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie mo spaMm u nepuoaaMm. Karapxei. Apxeiickas U MpOTEpO30HCKast
apel. [lameosoiickas spa W €€ TEpUOABI: KEMOPHUMCKWN, OPJAOBHKCKHH, CHIYPUHCKHM,
JNEBOHCKMM, KaMEHHOYIOJbHBIM, IepMCKHi. Me3o3olickas spa U €€ NepuoIbl: TPUACOBBIM,
IOpckuii, menoBoi. KaitHo3olickas 53pa W €€ Tepuoibl: NaJeOreHOBBINA, HEOrC€HOBBIM,
AHTPOIIOI€HOBBIM.

Tema 7.2.
Cucrema

OpPTaHUYeCKOTO MHUPA.

Coneprxanue yaeOHOro MaTepuaa

Cucrema OpraHM4yecKOro Mupa Kak OTpaxxeHue 5BOJIONMU. OCHOBHBIE CHCTEMAaTHYECKUE
IpyNNbl OPraHU3MOB. XapaKTepUCTUKAa KIUMaTa W TEOJIOrMYecKux mpoieccoB. OCHOBHBIE

[Ipoucxoxaenmne ATarnbl 3BOJIOIUU PACTHTEIHLHOTO U KUBOTHOTO MHpa. ApoMOp(O3bl Y PACTECHHUH U KUBOTHBIX.
YesoBeKa — [TosiBneHue, pacuBeT U BEIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.
AHTPOTIOTEHE3 DBOIONMS YeloBeKa. AHTPOMONOTHS KaK HayKa. Pa3Butue mpeacTaBieHUi O MPOUCXOKICHUH
yenoBeka. MeTo/ibl U3ydeHus aHtpornorene3a. CXoJCTBa U pa3IuyMs 4eJOBeKa U >KUBOTHBIX.
CucremaTdeckoe TOJIOKEHHE uYenoBeka. JIBwkymue cuibl ((pakTopbl) aHTPOIOTEHE3a.
HacnencTBeHHass W3MEHYMBOCTL M €CTECTBEHHBIM OTOOp. OOIIECTBEHHBIM 00pa3 KU3HH,
W3TOTOBJICHHUE OPYAHI TPYAQ, MBIIIJICHUE, PeUb
Tema 7.3. Coneprxanne y4eOHOro MaTepurana

OCHOBHBIE CTaIUU
SBOJIIOLIUHN YEJIOBEKA

OCHOBHBIE CTaUU U BETBU 3BOJIIOIIMHU YEJIOBEKA: aBCTPATONUTEKH, HenoBek ymensiid, Yenosek
npsAMoxoamui, YenoBek HeaHAepTalnbCKUM, YenoBEeK pa3yMHBIM COBPEMEHHOIO THIIA.
Haxonku mckomaembIX OCTaHKOB, BpeMsl CYIIECTBOBAaHMsI, 00JACTh pacHpOCTpaHEHUs, 00bEM
TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAHSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIME pachkl: €BponeouaHas (eBpa3uiickas), HErpo-
aBCTpajoujHas (9KBaTOpHalibHAsl), MOHTOJIOMAHAS  (a3uUaTCKO-aMepHKaHCKas). UepTsl
MPUCTIOCOOJICHHOCTH MpPEICTAaBUTENEeH UEJIOBEUECKUX pac K YCJIOBHUSIM CYHIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[TpakTrueckoe 3aHsTHE (Ha BRIOOD MperogaBaTesis)

Ne 10 «Bpems u myTu paccesneHus 4eloBeKa Mo MJIaHETe)
wn «lIpucnocoOneHHOCTh YenoBeKka K pa3HbIM YCIOBHUSAM cpeabl. BausiHue reorpadpudeckoit
cpensl Ha MOP(OJIOTHIO U (PH3UOIIOTHIO YETTOBEKA))

Pasznen 8. Opranusmebl 1 OKpyxkawIIAs cpena

OK-01, OK-02,
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Tema 8.1. Copep:xanne yaeOHOT0 MaTepuana 2 OK-04, OK-07
OKoJI0rusa DKOJIOTHSI KaK HayKa. 3aJjayd W pa3zelibl KOJIOTMU. MeTObl SKOJOTMYECKUX HCCIEIOBAHMIA.
Kak Hayka. Cpensl DKOJIOTHYECKOE MHPOBO33PEHHE COBPEMEHHOTro uenoBeka. Cpenpl OOMTaHUS OPraHU3MOB:
KU3HU. BOJIHAsI, HA3€MHO-BO3/lyIlIHAs, MIOYBEHHAs,, BHYTPUOPraHU3MEHHas. DKOJIOTHUYECKUE (PaKTOpPHI.
DKOJI0rn4ecKue Knaccugukanus skojgornyeckux (akTopoB: aOHMOTHUECKUE, OMOTHYECKUE M aHTPOIIOT€HHBIC.
(hakTopsI JleiictBue 9SKoJoTMYecKHX (akTOpoB Ha oOpraHu3Mbl.AOWOTHYeCKHE (aKTOPHI: CBET,
Temreparypa, BiaxHOcTh. PortonepuoausMm. IIpucrnocobieHuss OpraHU3MOB K ACHCTBUIO
abnotnueckux Qakrtopos. buomornueckue purmbl. bruornueckue Gpakropsl. Bumbl Onornueckux
B3aUMOJCUCTBUN: KOHKYPEHLUs, XWUIMHW4YECTBO. llapasutusm, MyTyainsM, KOMMEHCAJIU3M
(KBapTHPaAHCTBO, HAxXJICOHUUYECTBO), aMEHCAJIW3M, HEUTpaiu3M. 3HAUYCHHE OHOTHUYECKHX
B3aMMOJICHCTBUI JIJIS1 CYIIIECTBOBAHUSI OPTaHU3MOB B IPUPOHBIX COOOIIECTBAX
Tema 8.2. Copep:xanne yaeOHOT0 MaTepuana 2
DKOJIOTHYECKHE DKOJIOTHYECKHE  XapaKTepUCTHKU  monyiasuuu. OCHOBHBIE  TOKa3aTelyd  MOMYJISALUHU:
XapaKTEPUCTUKHU YHCIIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEpPTHOCTb, NPUPOCT, Murpanus. JuHaMuka
HOMYJISILIUU YUCJIEHHOCTH MOMYJISIIUK U €€ Peryssius
[TpakTudeckoe 3aHgTHE 1
No 11 «ITomcu€r mIOTHOCTH MOMYJISIIAN Pa3HbIX BUJIOB PACTCHHIN»
Pa3nen 9. CoodiecTBa H YKOJ0rH4ecKHe CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. Coneprxanue yueOHOro MaTepuasa 2 OK-04, OK-07
Coo0mecTBa Coo011ecTBO Opranu3MoB — OuoreHo3. CTPYKTyphl GHOIIEHO3a: BUIOBas, IIPOCTPAHCTBEHHA, IIK 1.4
OpraHU3MOB, Tpoduueckas (uieBas). Buasi-nomuHaHThL. CBsI3U B OMOIIEHO3E.
9KOCHUCTEMBI DKoJlorHdeckue CcHucTeMbl (dKocucTembl). IloHsiTne 00 »3KOocucTeMe U OHMOTEOlCHO3E.
OYHKIMOHATHHBIE KOMIIOHEHTBI AKOCHUCTEMBI: TPOAYIEHTHl, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopot BemiecTB M MOTOK SHEPruM B dKocucTeMe. Tpodudeckue (MHIIEBBIC) YPOBHHU
skocuctembl. [lumeBsie menu M cetd. OCHOBHBIE MOKa3aTeNM JKOCUCTEMBbI: Ouomacca,
MPOAYKIHSA. DKOJIOTMYECKWE MUPAMUJIbI: MPOIYKIUU, UYUCICHHOCTH, Omomacchl. CBoiicTBa
HKOCHUCTEM: YCTOHUMBOCTB, cCaMoperysinus, pazsutue. Cykneccus
Tema 9.2. Copep:xanne yaeOHOT0 MaTepuana 2
[Tpupoansie [IpupogHbie SKOCUCTEMBI. DKOCHCTEMBI pEK W 03Ep. OKOocucTeMa XBOMHOrO WJIHU
HKOCHUCTEMBI [IUPOKOJIMCTBEHHOTO neca. AHTpONOTreHHBIE HKOCHUCTEMBI. ATpPO3KOCUCTEMBI.
VYpboskocuctempl. buonornyeckoe W XO3SHUCTBEHHOE 3HAYCHHE arpodKOCHCTEM H
ypOoskocucteM. buopaznooOpasue kak (akTop YCTOMUMBOCTH dKocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. Coneprxanue yueOHOro MaTepuasa 2
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Buocdepa -
riio0agpHas
3KOCHUCTEMA 3EMITU

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiisl, cocraB u crpykrypa 6mocdepsl. JKupoe
BemectBO M ero (yHkmuu. OcobeHHOCTH Omocdepbl Kak T00aTbHOM HKOCHCTEMBI.
JluHamMuueckoe paBHOBecME M oOpaTHas cBs3b B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOTeOXMMHYECKHUE IUKIIBI JJIEMEHTOB (yriiepoaa, a3oTa). 30HAIBbHOCTh Orocdepbl. OCHOBHBIC
OMOMBI CyIIN

Tema 9.4. IIpodeccrnonajibHO OpHEHTHPOBAHHOE COJlepKaHUe (CoepPKaAHNe MPUKIATHOTO MOYJIs1)
Bnusnue YenoseuectBO B Omocdepe 3emin. AHTpororeHHble u3MeHeHusi B Ouocdepe. I'mobambHbIC
AQHTPONOTEHHBIX sKosornueckue mpobiemsl. CocyliecTBOBaHME MNPUPOALI M uenoBedecTBa. CoxpaHeHHe
¢akTopoB Ha O6uopazHoo0pasus Kak OCHOBA ycToiiunBocTu Onochepsl. OCHOBA pallMOHAIILHOTO YIPABICHUS
o6uochepy MIPUPOJHBIMH peCypcamMu M UX Hcnob3oBaHue. JlocTuxkeHus: OMOIOTUH U OXpaHa IPUPOIbI
[IpakTrueckoe 3aHsTHE
Ne 12 «OTx0161 TPOU3BOJACTBAY
Tema 9.5. IIpodeccrnonajibHO OpHEHTHPOBAHHOE CO/lep:KaHUe (CoepKaHue MPUKIATHOTO MOYJIs1)
Biusnue counanbHo- | 310poBbe U ero cocramistiomue. MakTophl, MOJIOKUTENFHO M OTPULATENFHO BIUSIONIME HA
9KOJIOTHUYECKUX opranu3M 4enoBeka. I[IpoOiemMa TEXHOTeHHBIX BO3JECUCTBUN Ha 3/I0pOBbE 4YeJIOBEKa

¢akTopoB Ha
3JI0POBBE YETIOBEKA

(3MEKTpOMAarHUTHBIE TIOJIs, OBITOBASI XUMUS, U30BITOYHBIE IITYMBI, paUallUs U T.I1.). AJanTamnus
opranu3ma 4einoBeka K (axkTopam okpyxatouie cpenpl. IlpuHuunel ¢dopMupoBaHUS
3opoBbecOeperaroiero noseneHus. dusndeckas akKTUBHOCTh M 3JI0pOBhE. bHoOXxummudeckue
ACIEKTH! PALIMOHAIILHOTO TUTAHUS

JlaGoparopHbie 3aHATHUS

No 3 «YMcTBeHHast pabOTOCTIOCOOHOCTHY

Pazgen 10. Cenexkuusi OpraHu3mMoB, OCHOBBI OMOTEXHOJIOTHH

Tema 10.1.
Cenexius
KaK HayKa U IpoIece

Coneprxanue yaeOHOro MaTepuaa

Cenexkuus Kak Hayka M IIpOLIECC. 3apOXKIEHUE CENEeKIMHM U JoMmecTukanus. Yuenue H. U.
BaBunoBa o 1eHTpax MHOrooOpas3usi M TNPOUCXOXKICHHS KYyJIbTYpHBIX pacTeHui. LleHTpsl
IIPOUCXOXACHUS JIOMAIIHUX >KUBOTHBIX. CopT, mopona, mraMM. COBpPEMEHHBIE METOJBI
ceneknu. MaccoBbIi W HMHIMBUAYAJIbHBI OTOOPHI B CEJICKIIMW PACTEHUW U J>KUBOTHBIX.
Onenka »sKcTepbepa. BIUM3KOPOACTBEHHOE CKpellMBaHWE — WHOpUAMHT. Yucras JuHUSL.
CkpemmBaHue 4YUCTHIX JuHUN. [ereposwc, wimm TtUOpuaHas cuia. HepoacTBeHHOE
ckpeuBanue — ayrOpuaunr. OtganéHHas rulOpuauzanus u e€ ycnexu. McKycCTBEHHBIH
MyTareHe3 M IOJIy4eHHE MOJUIUIONI0B. JIOCTHIKEHMSI CENeKIMH DPACTeHUH, MXUBOTHBIX M
MHUKpPOOPTaHNU3MOB

Tema 10.2.

buoTtexHonorus kak oOTpacib OPOM3BOJACTBA. [ €HHAas WHXEHEpPUA. OTambl CO3JIaHUS

OK-01, OK-02,
OK-04, OK-07
IIK 1.4
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OCHOBBI
OMOTEXHOIOT MU

pexomOunantHoi JIHK m Tpancrennbix opranu3moB. Knerounas umxenepus. Kierounsie
KYJbTYpHI. MUKpOKIIOHAJIbHOE pa3MHOKEHHUE pacTeHuH. KnonupoBanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPIaHU3MOB. OKOJIOTMYECKHME U ITHYECKHE
npo6seMbl. MO — reneTnyeckn MO (OUIIMPOBAHHBIE OPTaHU3MBbI

Tema 10.3.
buorexnonornu
B )KU3HHU U npodeccuu

IIpodeccnonaibHO OpHEHTHPOBAHHOE COJIePKaAHUE (COePKAHNE TPUKIATHOTO MOYJIs1)

OCHOBHBIC HANpaBJICHUS COBPEMCHHOW OMOTEXHOJOTHH B MPOPECCHOHAIBHON ACSITEILHOCTH
yesioBeka. MeToasl 6noTexHonorud. OObEKTH OMOTEXHOIOTHH. DTHKA OMOTEXHOIOTHYECKUX U
TCHETHYECKUX IKCIEepUMEHTOB. [IpaBuia moucka M aHaim3a OMO3KOJOTHYECKOW HH(pOpMaIiu
U3 pa3UYHBIX HCTOYHHKOB (HaydHas M y4eOHO-HAy4Has JUTEpaTypa, CPElICTBA MacCOBOM
nH(popMmanuu, cetb UHTepHET U Ipyrue)

[IpakTrueckoe 3aHsTHE

Ne 13 Keiicel Ha aHanu3 MHGOPMALMU O HAYYHBIX IOCTIIKEHHUSX B OOJIACTH T€HETHYECKHX
TEXHOJIOTHH, KJICTOYHON HH)XCHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: NpeACTaBIECHUE pE3YJIBTATOB PEIIEHUS KEHCOB (BBICTYIUIEHHE C
MIPE3CHTAINECH )

Pasgen 11. Pemmenue K

€COB B 00J1aCTH OHOTEXHOJIOTHiA

Tema 11.1.1.
buorexuonornu
B IIPOMBIIIJIEHHOCTH

IIpodeccnonaibHO OpHEHTHPOBAHHOE COJIePKaAHUE (COepPKaAHNe TPUKJIATHOTO MOYJIs1)

Pa3zButue mpOMBIIIIICHHON OMOTEXHOJOTMH M €€ NMPUMEHEHUE B KU3HU 4YeJIOBEKa, MOHMCK U
aHanu3 WHGOpPMAIMK U3 PA3IMYHBIX MCTOYHUKOB (HayuHas M yuyeOHO-Hay4yHasl JIUTEpaTypa,
cpezacTBa MaccoBoi MH(POpPMaLUH, ceTh IHTEpHET U Apyrue)

[IpakTrueckue 3aHATHS

Neo 15 Keiicel Ha aHanu3 uHGOPMAIIUU O PA3BUTHH MTPOMBIIIICHHOW OMOTEXHOJIOTHH (TI0 MUHU-
TpyIIaMm).

No 16 3ammra Kkeiica: TpeACTaBICHHE pPE3YIbTATOB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAINEH )

OK-01, OK-02,
OK-04, OK-07
IIK 1.4

IIpome:xxyTO4YHAas aTTe

cranus (auddepeHIpOBaHHbIN 3a4eT)

Bcero:

72
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3. VCJOBUSI  PEAJM3ALIMA  TPOTPAMMBI  YUYEBHOWM
JUCHUILIAHBI

3.1. TpeOoBanussi K MHHMMAJBLHOMY  MAaTEePHAIbHO-TEXHHYECKOMY
o0ecrne4yeHn 10

Peanuzanust yaeOHON AUCIUTIIIMHEBI TpeOyeT Halnune y4eOHbIX KaOMHETOB:
Kabuner «buonorus»

O6opynoBanne y4eOHOro KaOWHETA: TOCAJAOYHBIE MeCTa IO KOJIUYECTBY
oOydaroruxcs; pabodee MecTo TMpernoaaBaTens; pabodas gocka; HaOboOp
MPUHAIICKHOCTEN 1J1s1 Ta00PATOPHBIX U MPAKTHYECKUX Pa0dO0T; KOMIUIEKC 3a/IaHn
JUTSl TECTUPOBAHUS M KOHTPOJIBHBIX PA00T; TEXHUYECKUMHU CPEJICTBAMH OOYUYCHUS:
WHTEPaKTHUBHAS JI0CKA, TPOEKTOP, KOMITBIOTEP, HOYTOYK.

3.2. UndpopManmoHHOe 0o0ecevYeHne peajn3auy NporpaMmmbl

Ilepeyenbr y4eOHbIX u3AaHuii, WHTepHET-pecypcoB, I0NOJTHHUTEILHOM
JIUTEPATYPHI

OCHOBHBIE HCTOYHHUKHU:

e buosoruss : 0a30BbId YpOBeHb : Yy4eOHUK uisi 00pa3oBaTENbHBIX
OpraHM3alyii, pealn3ylMX00pa3oBaTeIbHble MPOrPaMMbl  CPEIHETO
npodeccronansHoro obpaszosanusi / M.b. Aradonosa, A.A. KameHCKHIA,
B.N. CuBornazoB.— Mocksa : [IpocBemenne, 2024. — 271 c.

JlommoTHUTENbHEIC UCTOUYHHUKH:
DIeKTpOHHA OMOJINOTEYHAS CUCTEMA «3HAHUYM))

e JIN 1.Mynpenora-Bucc, K. A. OcHOBbI MUKPOOHOJIOTHUH : Y4SOHUK /
K.A.Mynpenosa-Bucc, B.I1. Jlentoxuna, E.B. MacnennukoBa. — 5-¢
u3a. ucrp. u gon. — Mocksa : DOPYM: UHOPA-M, 2020 — 384 c. —
(Cpennee npodeccroHaIbHOE 00pa30BaHUE).

HuTepHer - pecypcesbi:
http://ru.wikipedia.org
https://infourok.ru/
http://school-collection.edu.ru/catalog/
http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
http://www.bioword.narod.ru/
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http://ru.wikipedia.org/
http://school-collection.edu.ru/catalog/
https://www.google.com/url?q=http://www.ebio.ru/index-1.html&sa=D&ust=1604341088413000&usg=AOvVaw3Mlpr317gAt5aoIJ9657Rr
https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
http://www.virtulab.net/
http://www.bioword.narod.ru/

4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB 0CBOEHUS 00111€00pa30BaTeJIbHOM U CHUIIIMHBI

KouTposb U oumeHka pe3yiabTaTOB OCBOEHHUs 0011e00pa30BaTeIbHON JIUCIUILIAHBI

PACKpBIBAIOTCST 4Yepe3 AMCLHUILUIMHAPHBIE pe3yibTaThl, HalpaBieHHble Ha (OpPMHpPOBaHUE

o0umx U npoeccuoHaNbHBIX KOMIIETEHIIMI MO pa3fenaM U TeMaM COACpKaHHs y4eOHOro

Marepuania.
Ob6mas/npodeccnonanbHas Paznen/Tema Tun OLICHOYHBIX
KOMIeTeH U MepOonpPUATHSI
OK 01. Bsidupats cnocoOsr | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHue mo Bompocam
penieHus 3amaq | 4.3,5.1-5.4, 6.1-6.3, 7.1-7.3, | JAeKUMH1
npodeCcCuOHATBHON 8.1, 8.2, 9.1-9.3, Pa3paboTtka rioccapus

ACATCIIBHOCTH TTPUMCHUTCIILHO
K pa3jiIn4YHbIM KOHTCKCTaM

9.4T1-0/ct, 9.5T-o0/c, 10.1,
10.2, 10.3I1-0/c, 11.111-0/c

3anoyiHeHue
Ta0JIHIL
TectupoBanue
YcrHbIi onpoc
JIMKTaHT Ha WCIOJb30BaHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHHOJIOTHH U CUMBOJIUKHU
NunuBuayanbHas
caMmocTosiTenbHas paboTa
[IpencraBienne pe3ynbTaTOB
NPaKTUYECKUX paboT
KoHTposibHBIE PabOTHI

3amuTa TBOPYECKHUX padoT

CpPaBHHUTCIIbHBIX

3ammura WHIUBUTYaTbHBIX
MIPOEKTOB
Brimmonnenue 3aJaHul

MIPOMEXYTOYHOU ATTECTALUU

pabotath B KOJUIEKTHBE U

KOMaHIC

8.1,
9.411-o/c,

8.2, 9.1-9.3,
9.5II-o/c, 10.1,

OK 02. Ucnons3oBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OniennBaemasi IUCKyCCHS IO

COBpPEMEHHBIE cpeactsa | 4.1-4.3, 5.1-5.4, 6.1-6.3, | BOIPOCaM JIEKIHH

TTOMCKa, aHanmisa | 71.73 81, 8.2, 9.1-9.3 Pa3zpaboTka MeHTaTbHON

u MHTEPIPETAMMI | o 400§ 5[T-ofc. 10.1. | KAPTPI B MHHH rpyIiax

uH(pOpMaInHy, ; ’ > | BeIlmoHEHHE 1 3amUTa

u UH()OPMAIIOHHBIC 10.2,10.311-0/c, 11.11I-0/c 71abopaTOpPHBIX paboT

TEXHOJIOTUU JUTSI BBITIOJIHEHUS [lpencraBieHne pe3ysbTAaTOB

3a1a4y npodeccuoHaIbHON NPaKTUYECKUX paboT

JeSITeITbHOCTH [IpencraBieHne yCTHBIX
COOOIICHUH C Mpe3eHTaINeH,
MIOJITOTOBJICHHBIX T10 TIEPEYHIO
UCTOYHHUKOB,
PEKOMEHI0OBaHHBIX
npernoaaBaTeIeM

OK 04. OpdextuBno | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | O6cyxaeHHE IO BOIIPOCaM

B3aUMO/ICHICTBOBATh u | 43,5154, 6.1-6.3, 7.1-7.3, | lekuuu

[IpencraBienue pe3ysnbTaTOB
NPaKTUYECKUX paboT
3amuTa TBOPYECKUX paboOT

1
IMpodeccronansHO OpUEHTUPOBAHHOE COJEPIKAaHKE (COJEPIKaHKE ITPUKIIATHOTO MOYJIs)
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10.2, 10.3IT-0/c, 11.111-0/c

3amura
MIPOEKTOB

HHIUBUAYAJIbHBIX

OK 07. ConelicTBOBaThL
COXPaHEHHUIO OKpYXKaroIleu
Cpelbl, pecypcocOepeKeHuIo,
MPUMCHSITh 3HAHUSA
00 W3MEHEHUU KJIMMara,
IPUHLIMIIBI OepeKITMBOTO
Mpou3BOACTBA,  3(PPEKTHUBHO
JIECTBOBATH

B UPE3BBIYANHBIX CUTYaLIUSIX

IIK 1.4.

Pemont

MTYKaTypKH, HAJTMBHOTO
nosa, acaHbIX
TEMI0M30JIAIIMOHHEIX
KOMITO3UIIMOHHBIX CHCTEM.

Temsr 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, 81, 82, 9.1-9.3,
9.4I1-0o/c, 9.5I1-o/c, 10.1,

10.2, 10.311I-0/c, 11.111-0/c

OO0cyxeHne 1Mo Bompocam
JCKITUU

Pa3zpaboTtka rioccapus
3aMojHEHUEe  CPaBHUTEIBHBIX
Ta0JINIL

TectupoBanue

YcrHbIi onpoc

JIMKTaHT Ha WCIOJb30BAHUE
apryMEHTOB, OHOJIOTHYECKOM
TEPMHHOJIOTHUH U CUMBOJIUKHI
NunuBuayanbHas
caMmocTosiTenbHas paboTa
[IpencraBienne pe3ynbTaTOB
NPaKTUYECKUX paboT
KoHTposibHBIE PabOTHI

3amuTa TBOPYECKHUX padoT
3amuTa MHIUBUAYATbHBIX
MIPOEKTOB

BrimonHenue 3amanmi
MIPOMEXYTOUYHOU ATTECTALUU
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