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PaccmoTpeHo Ha 3aceaHuy MPeIMETHO-1IMKIIOBOM
KOMHCCUU 00111€00pa30oBaTeIbHbIX, T'YMAHUTaAPHBIX
U ecrecTBeHHOHaYy4HbIX nqucuuiuinHa CII6 I'BIIOY
«YOP Ne 1»

ITporokon Ne 10 ot 31 mas 2024 1.

[Ipencenatens npegMeTHO-IIMKIOBOH KOMUCCHU
0011e00pa30BaTeIbHbIX, TYMAHUTAPHBIX U
€CTEeCTBEHHOHAY4HBIX Auciumiiud — A.B. Tumodeena

YrBepxkaeno npukazom CII6 I'BIIOY «YOP Ne 1»

oT 19.06.2024 Ne 181 «OO0 yTBepK1eHUN y4EOHBIX
IUIaHOB, I'paMKOB Y4eOHOTr0 mpoliecca, pabounx
IpOrpaMM y4eOHBIX TUCHUIUIMH (MOIYJeH) U IPAKTHK,
(OHIOB OLIEHOUYHBIX CPEJICTB, YUEOHO-METOIUIECKUX
peKoMeH1alui, paboyeil mporpaMmbl BOCIIUTAHUS,
KaJIeHJJapHOTO TIaHa BOCHUTATENbHOM paboThI

Ha 2024-2025 y4eOHblii ros1 — 00pa3oBaTEIbHbBIX
IporpaMM CpeaHero NpohecCHOHAIBLHOIO 00pa30BaHUs
o crienuanbHOCTH 49.02.01 @usnueckas KyJbTypa»



COJEPKXAHHUE

OBILIAS XAPAKTEPUCTUKA PABOYEM ITPOTPAMMBI

CTPYKTYPA U COJIEPYKAHUE OBI[EOBPA30BATEJILHOI
JTIACLIATUUTAHBI

YCJIOBUA PEAJIM3ALINN PABOYEM ITPOI' PAMMBI
YYEBHOU NMCHUITIMHBI

KOHTPOJIb 1 OUEHKA PE3YJIbTATOB OCBOEHU/I
YUYEBHOU AN CLHUIUIMHBI

CTp.

11

22

24



1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI

1.1. MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOW oOpa3oBaTe/ibHOM
nporpammsl CITIO

JNuctumuna [1J1.02 buonorus siBisercst npoGUIbHOW JUCIUTUIMHON ITUKIIA
o01reo0pa3oBaTenbHON MOATOTOBKA B CTPYKTYype 00pa3oBaTEIbHON MPOrpaMMBI
cpenHero MpogeCCHOHAIBHOIO  00pa3oBaHUS — MPOrpaMMbl  MOJATOTOBKH
CIIEIUAIIUCTOB CPEIHETO 3BeHa 10 crienuaibHocT 49.02.01 dusnueckas KyabTypa
B coorBerctBUH ¢ PI'OC CIIO, yTBEpKIEHHOIrO MpuKazoM MUHHCTEPCTBA
npocsenienus Poccuiickoit peneparmu ot 11.11.2022 Ne 968.

1.2. Heau u IJIaHUpyeMble Pe3yJbTaThl 0CBOECHHS AU CHUTITHHBI
1.2.1. lesu AUCHUATITTHHBI

Conepxanue TmporpaMmbl  oOImeoOpazoBaTenbHOM auctuiuinabl  T171.02

buosiorust HarpaBlIeHO HAa TOCTUKEHUE CIECAYIOIINX LEIeH U 3a/1a4.

Llens: dopMupoBaHHEe y OOYYAIOUIUXCS CUCTEMbl 3HAHUUA O PA3THUYHBIX
YPOBHSIX >KM3HHU CO 3HAHHUEM COBPEMEHHBIX MPEACTABICHUN Op KUBOW IMPUPOJE,
HABBIKOB TI0 TMIPOBEICHUIO OWOJIOTMYECKUX HCCIEJIOBAHUM C COOJIOACHUEM
ATUYECKUX HOPM, APTYMEHTUPOBAHHON JMYHOCTHOM MO3UIMU IO OEpeKHOMY
OTHOULIEHUIO K OKPYKArOLIEH Cpelie.

3amaun:

- nojiyueHue (GyHIAMEHTAIbHBIX 3HAHUNW O OHOJOTUYECKUX CHCTEMax
(Knerka, Opranusm, llonynsuusa, Bua, ODxocucrema); HUCTOPUM  Pa3BUTHA
COBPEMEHHBIX MPEJCTABICHUN O XWUBOW MNPUPOJE, BBIJAIOIINXCS OTKPBITUSIX B
OMOJIOTMYECKOM HayKke; poJid OWOJOTMYEeCKO Hayku B  (QOpMHUpPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KApTUHBI MHpA; METOoJAaX HAy4YHOTO
MO3HAHUS;

— OBJAJICHUE YMEHUSIMU JIOTUYECKH MBICIIUTh, 00OCHOBBIBATH MECTO U POJIb
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW JCSATENBHOCTU JIIOACH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHIA; OMPEEIATh KUBBIE OOBEKTHI B MPUPOJIC; MPOBOIUTH
HaOJIOICHUS 32 SKOCHCTEMAaMH C I1I€JIbI0 MX OMUCAHUS U BBISBIICHUS €CTECTBEHHBIX
W aHTPONOTEHHBIX HW3MEHEHWH; HAXOAWTh W AaHAIU3UPOBATh HUH(POPMAILUIO O
JKMBBIX 00BEKTAX;

— pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, UHTEIJIEKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEM 00ydYarommxcsi B MPOLIECCe WM3YUYCHHsS OHMOJIOTMYECKUX SIBJICHUIA;
BBIJJAIOIIMXCS  JOCTHXKCHUN  OHOJIOTHMH, BOLIEAIIUX B  OOIICYEIIOBEUECKYIO
KYJBTYPY; CI0XKHBIX U MPOTUBOPEUMBBIX MYTEH Pa3BUTUSI COBPEMEHHBIX HAYYHBIX
B3IJISIOB, WJCH, TCOpUM, KOHIEMIHM, TUMOTe3 (0 CYIIHOCTU U MPOUCXOKICHUU
YKU3HU, YEJIOBEKa) B XO€ pabOThI C Pa3IMUYHBIMU UCTOYHUKAMU UH(OpMAIIUH;

— BOCIHUTAaHHE YOEKIEHHOCTH B HEOOXOJUMOCTH TIO3HAHHS >KUBOU
IPUPOBI, HEOOXOMUMOCTH PAIMOHATIBLHOTO TPUPOJIONOIB30BAHUS, OEpPEKHOTO
OTHOIIEHUSI K TPUPOJHBIM pecypcaM M OKpYXKaloImiel cpene, COOCTBEHHOMY
3I0POBHIO; YBAKEHHSI K MHEHHIO OIMOHEHTA MPU OOCYXKICHUH OMOJIOTUYECKHUX
npobiieM;



— HCIOJNB30BaHUE MPUOOPETCHHBIX OMOJOTUYECKUX 3HAHWUNW W YMEHHUHA B
MOBCEHEBHON JKU3HU 7l OLIGHKU TMOCJIEACTBUN CBOeW JesTeabHOCTH (U
JESATEIbHOCTH JIPYTUX JIIOZCH) MO OTHOIICHUIO K OKpYXKaloueh cpene, 3710POBbI0
JIPYTUX JoJIed U COOCTBEHHOMY 3/I0POBBIO; OOOCHOBAHHME M COOJIIOJCHHE MEp
npouiIakTUKKA  3a00JIeBaHUM, OKa3aHUE TIEPBOM MMOMOINM TPU TpPaBMax,
COOJII0/IEHUE TIPABUIT TOBEJICHUS B IPUPO/IE.

1.2.2. IlnaHupyeMmble pe3yJbTaTbl OCBOeHHs 0011e00pa30BaTeIbHOI
aucHUIINHEI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO
Oco0oe 3HayeHHWE AMCUUIUIMHA UMEET Ipu (OPMUPOBAHUU U PA3BUTHH
obmux (OK) u npodeccnonanpapix komneteHui (11K).
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OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
npoheCCHOHATLHON
JEeSTeIbHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B gactu Tpy10BOro BOCIUTAHUS:

— TOTOBHOCTbH K TPYZly, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TpyAoJooue;

— TOTOBHOCTH K aKTUBHOM JIEATEIILHOCTH
TEXHOJOTHYECKON U COLMAIBHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, TUTAHUPOBATh U
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO J€ATEIIbHOCTD;

— HHTEpeC K pa3audHbIM cepam npodeccunoHaIbHOMU
JIeSITEIHOCTH

OBnazneHre yHUBEPCAIbHBIMU Y4EOHBIMU
IMO3HABATEIIbHEIMU ACHCTBUSIMU:

a) 6a30BBIC JIOTUYECKHE ICHCTBUS:

— CaMOoCTOSITENbHO (OPMYJIUPOBATH U
aKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

— yCTaHaBJIWBATh CYIIECTBEHHBIN MpPU3HAK UITU
OCHOBaHWUS JIsl CPAaBHEHU S, KJIaCCU(UKAIIUU U
00001IeHHS;

— ONpEenemsTh LEeTu ACSITEIBHOCTH, 33/1aBaTh
napameTpbl U KPUTEPUHU X TOCTHKCHHUS;

— BBIBIIATh 3aKOHOMEPHOCTH U MTPOTHUBOPEUUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

— BHOCHUTH KOPPEKTUBHI B JIEATEITLHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LIESIM, OLIEHUBATh PUCKU
MOCJIEACTBUN AeITETbHOCTH,

— pa3BUBaTh KPEaTHBHOE MBIIICHUE [IPU PEILICHUN
YKU3HEHHBIX TTPo0JieM

-chopMupoBaTh 3HaHUS O MECTE U POJIH OMOJIOTHHU B
CHCTEME €CTECTBEHHBIX HayK, B (HOpMUPOBAHUH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, B TO3HAHUH 3aKOHOB
MIPUPOABI U PEIICHUH KU3HEHHO BaYKHBIX COLUAIBHO-
TUYECKUX, IKOHOMUYECKHX, SKOJIOTHYECKUX NPOodIieM
YEJI0BEYECTBA, a TAK)KE B PELICHUU BOIIPOCOB
PaLMOHATIBHOTO MPUPOIOIIONIB30BaHus; B (POPMUPOBAHUH
IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY;
0 BKJIa/I€ POCCUHCKUX U 3apyOeXKHbBIX YUEHBIX-OMOJIOrOB B
pa3BuTHE OMOIOTHN; PYHKIMOHAIBHON TPAMOTHOCTH
YeJIoBeKa ISl PELIeHUs )KU3HEHHBIX Po0IeM;

- YMETh BJIAJICTh CHCTEMOM OMOJIOTUYECKUX 3HAHHIA,.
Koropas Bkitouaer:

- OCHOBOIIOJIararoIe OMOJIOTHYECKIE TEPMUHBI U TIOHATHUS
(’KU3HB, KJIETKA, OpPraH, OpraHu3M, BUJI, TOMYJISLINS,
9KOCHUCTEMa, OMOTeOoIIeH03, Onocdepa; MeTaboIn3M,
roMeocTa3, KJIIETOYHbI IMMYHHUTET, OMOCHHTE3 OelKa,
OMOIOJIMMEPBI, TUCKPETHOCTD, CAMOPETYJISILINS,
CaMOBOCIIPOU3BEEHUE, HACIEICTBEHHOCTh, U3MEHYUBOCTD,
POCT U pa3BUTHE);

- Ouosoruyeckue Teopuu: kiuerounas teopus T. llIBanHa,
M IlIneinena, P. BupxoBa; KIOHAIBHO-CEIIEKTUBHOTO
nmMmynurera I1. Opnux, 1.1. MeunnkoBa, XpoMOCOMHast
Teopus HacieactBeHHocTH T. MopraHa, 3akoH
3apozpieBoro cxoacrsa K.bapa, s3Bomtoninonnas reopus
Y./Jlapsuna, Teopusi Ouoreonienoza B.H, CykaueBa, yueHus
H.U. BaBunoga o Llentpax MHOrooOpasus u
npoucxoxaeHus pacrennii, A.H. CeBeproBa o nyTsx u
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0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

— BJAJETh HABBIKAMH Y4eOHO-HCCIIEIOBATEIBCKON U
MIPOEKTHOM JIeATETbHOCTH, HABBIKAMU Pa3peIICHUS
npo0Jem;

— BBISIBJISITh IPUYHHHO-CIICACTBCHHBIE CBSI3U U
aKTyaJIM3UpOBATh 3aJ1auy, BBIIBUTATh TUIIOTE3Y €€
pENICHUS, HAaXOAUTh apTyYMEHTHI JIJIS JIOKAa3aTelIbCTBA
CBOMX YTBEPIKIICHHI, 33]1aBaTh IapaMeTPbl U KPUTEPUHU
pelICHHUS;

— aHAJIM3WPOBATH MOJTYICHHBIC B XOJIC PEIICHUS
3aj]]auu pe3yJIbTaThl, KPUTHUECKU OI[CHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

— yMeTh NIEPEHOCHUTH 3HAHWS B [IO3HABATEIHHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATCIIEHOCTH;

— yMeTh UHTETPUPOBAThH 3HAHUS U3 PAZHBIX
MPEeIMETHBIX 00IacTel;

— BBIJIBUTaTh HOBBIC HJICH, TIPEJIaraTh OPUTHHATBHEIC
MOJIXOJTBI U PEIICHHUS;

— CIIOCOOHOCTH MX MCIIOJB30BaHUS B ITI03HABATEIbHOM
U COLIMAJIbHON MPAKTHKE

HarpaBjeHusx 3Boonun, B.1 Bepuaackoro o 6uochepe;
3aKOHBI (€UHO00pa3us MOTOMKOB MIEPBOT0 MOKOJICHHUS,
pacuieuIeHHs IPU3HAKOB, HE3aBUCUMOI'O HACJIE0BAHUS
npusHakoB [ .MeHnaens, CUEIIEHHOr0 HAaCIEA0BaHUS U
HapyLIEHUs CUEIJIEHHOIO Hacae0BaHUs IPU3HAKOB T.
MopraHna; roMoJIOTHYECKUX PSIZI0B B HACIEICTBEHHOM
n3meHunBoctu H.M. BaBunoBa, reHeTHYECKOro paBHOBECHUS
Jlx. Xapau, B. BaitHOepra, 3apoapIeBoro cXoacTaa
K.boapa, Ouoreneruueckoro 3akona D ['exkens
®.Mroinepa); IpUHIUIBI (YUCTOTHI TaMET,
KOMIUIEMEHTapPHOCTH);

npaBuia (MuauMyma 0. JInbuxa, sK0I0rudecKoi
UPaMUIbI YKCeN, OHOMACChl U SHEPTHH); THITOTE3bI
(xoauepBatHoii karu A.M. OnapuHa, nepBUYHOTO OyJIbOHA
Jlx. Xonneitna, mukpocdep C.Dokca, pudosuma T. Uek)

- copMUpOBATh YMEHUS PACKPBIBATH COJIEPKAaHUE
OCHOBOTOJIArarux OHOIOTHYECKUX TEOPUI U TUTIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MyTallMOHHOM, SBOJIOIIMOHHOM,
MPOUCXOK/ICHUS )KU3HU U YEJIOBEKA; BJIaJICHUE CUCTEMOM
3HaHUN 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS,
UCTIONB3YEMBIX B UCCIIEIOBAHUSAX JKUBBIX OMOJOTHYECKHIX
00BEKTOB M 3KOCUCTEM (ONHUCaHKE, U3MEPEHHE, TPOBEICHHE
HaOII0/IeHNiT ); crtoco0amMu BBISIBIIEHUS U OLEHKU
AQHTPOIIOTEHHBIX U3MEHEHHUH B TIPUPOIE;

- chopmupoBaTH YMEHUS PACKPHIBATH OCHOBOIIOIATAIOIIHE
Ouosoru4eckue 3aKoHbl ¥ 3akoHoMepHocTH (I'. Muzaens,
T.Moprana, H.I1. BaBunosa, 3.I'exkens, @.Mromnepa,
K.bapa), rpaHuiibl ©X MPMUEHUMOCTH K )KHBBIM CHCTEMAaM;
- YMETb BBIJENATh CYIIECTBEHHBIEC TPU3HAKU: CTPOCHUS
BHPYCOB, POKAPUOT, SYKAPHUOT; OJTHOKIECTOUYHBIX U
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MHOT'OKJIETOYHBIX OPraHU3MOB, BU10B, OMOT€OLIEHO30B,
9KOCHUCTEM U OMOCQEpBI; CTPOCHHUSI OPTaHOB U CHCTEM
OpPraHOB PacTEHU, )KMBOTHBIX U YEJIOBEKa; OMOJIOrMUECKUX
MPOIIECCOB: OOMEHA BemeCTB (METa00IM3M), HHPOPMALIUU
Y NIPEBpAIEHUs SHEPTUH, OpOKEHHsI, AaBTOTPO(GHOr0 U
reTepoTpOPHOro TUIIOB MUTAHUS, (POTOCHHTE3A
XeMOCHHTE3a, MUTO03a, Mei103a, raMeToreHesa,
AMOpHOreHe3a, HoOCTAIMOPHUOHAIBHOTO Pa3BUTHS,
Pa3sMHOXKEHUs, UHIUBHIyaIbHOIO Pa3BUTHUS OpraHu3Ma
(oHTOrEHe3a), B3aUMO/IEHCTBUS T€HOB, T'€TEpPO3HCa,
JIeMCTBUI UCKYCCTBEHHOTO 0TOOpa; aJuIoNaTpUYECcKOro U
CUMIIATPHUICCKOT' O BI/II[OO6pa30BaHI/I$I; BJIMAAHUS ABUXKYIIUX
CHJI 3BOJIIOLIMY Ha FeHO(OH/ MOMYIISALIUN;
IPUCTIOCOOJIEHHOCTH OPTaHU3MOB K Cpezie OOMTaHMUS,
Yyepe10BaHMsl HalpaBJIeHUH 3BOMIOLNUN; KPYTOBOPOTa
BCIICCTB U IMOTOKA SDHEPIrUu B JKOCUCTEMAX,

- IPUOOPECTHU OMBIT IPUMEHEHHS OCHOBHBIX METOIOB
HAay4YHOTI'O IMO3HAaHHA, UCIIOJIb3YCMBIX B OMOJIOTHH:
HaOJII0/IEHUS, OMMCAHUS JKUBBIX CHCTEM, ITPOLIECCOB U
SIBJIGHUI; OpraHU3aliy U IPOBEJCHHS ONOJIIOTUYECKOTO
HKCHEPUMEHTA, BBIJABI)KEHUS TUIIOTE3, BBISBIIATh
3aBUCUMOCTH MCKY UCCIICAYEMBIMU BCJIIMYMHAMU,
OOBSICHATB MOJTY4YEHHBIE Pe3yJIbTaThl U (HOPMYITHUPOBAThH
BBIBOJIbI C UCITIOJIb30BAHUEM HAYUYHBIX HOHSITI/II\/'I, Teopnﬁ n
3aKOHOB;

- copMHUPOBATH YMEHUS BBIACIATH CYIIIECTBEHHBIE
MIPU3HAKHU BUPYCOB, KIETOK 3YKapHUOT U MPOKApUOT;
OAHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHnu3MOB, BU10B,
OMOreoIEHO30B U IKOCUCTEM; OCOOEHHOCTHU IPOLIECCOB
0OMEHa BENIeCTB M TIPEBpAISHHs SHEPTHH B KIIETKE,
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(doTocHHTE3a, MIIACTUYECKOTO H YHEPIeTUIECKOTO 0OMEHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OTUIOJOTBOPECHUS, PAa3BUTHS
¥ Pa3MHOKCHHSI, MHIUBUIYAIILHOTO Pa3BUTHS OPraHU3Ma
(oHTOTEHE3), OOPHOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOTO
otbopa, BH1000pa3oBaHusl, IPUCIIOCOOJICHHOCTH
OpPTaHU3MOB K Cpejic OOMTaHUS, BIUSHUS KOMIIOHEHTOB
9KOCHUCTEM, aHTPOIIOTEHHBIX U3MEHEHHI B IKOCUCTEMAaX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MIPEBPAIICHHE
sHeprum B onocdepe;

c(hOpMHUPOBATH YMECHHSI IIPUMEHSTh TIOJTYICHHBIC 3HAHUS
11 00BSICHEHUST OMOJIOTHYECKUX TIPOIIECCOB U SIBJICHUM, JIJIs
MPUHSTHS TPAKTUICCKUX PEIICHUH B IIOBCEAHCBHON KU3HU
C LIeJIbI0 0OecrieueHus1 0€30MaCHOCTH CBOECTO 370POBBS U
3I0POBbSI OKPYKAFOIIHX JIFOJICH, COOJTFOICHHUS 3I0POBOTO
00pa3a KU3HH, HOPM I'PaMOTHOTO TTOBE/ICHUS B
OKpYKaroIel TPUPOTHON cpejie; MOHUMAaHWS
HEOOXOJMMOCTH COBPEMEHHOM OMOJIOTUH U PAIlIOHATBHOTO
MPUPOIOTIONB30BAHUS; UCTIOIB30BATh

MOCTMKEHUI OMOTEXHOIOTHH TSI

YMEHHE apryMEHTBI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO H
CUMBOIIMKY JJIsl IOKa3aTelbCTBA POACTBA OPTaHU3MOB
[PA3HBIX CUCTEMATHUYECKUX TPYIII; B3AUMOCBSI3H OPTraHU3MOB
U cpeibl OOMTaHUS; €IMHCTBA YETIOBEUECKHX Pac;
HEOOXOMMOCTH 37J0pOBOTO 00pa3a KU3HHU, COXPAHCHHS
[pa3HOOOpa3us BUAOB U IKOCUCTEM, KaK YCIOBHS
COCYIIIECTBOBAHUS TIPUPOJIBI U YSIIOBEUECTBA;
c(hOopMUPOBATh YMEHHUSI pEIIaTh OMOJOTHYECKHE 3a/1a4H,
COCTaBJISITh TCHOTHITHYECKHUE CXEMBI CKPEITUBAHUS JIJIS
[PA3HBIX TUTIOB HACJIEIOBAHUS MPU3HAKOB Y OPraHU3MOB,

COCTABJIAAITb CXEMBI IIEPCHOCA BEHICCTB U OHECPTHH B
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PKOCHCTEMAX (LIeNH MUTaHUs, UILEBbIE CETH), BBISBIIATh
MPUYUHHO- CJIEJICTBEHHBIE CBSI3U MEXKIY HCCIIEyEMbIMH
OMOJIOTNYECKUMHU 00BbEKTaMU, ITPOLIECCAMU U SABICHUSIMU;
NenaTh BHIBOJIBI M IIPOTHO3BI HA OCHOBAHUU TTOTY4YE€HHBIX
[pe3yJIbTATOB,;

c(OpMHPOBATH YMEHUS KPUTHUECKU OLEHUBATH
MH(POPMALIMIO OMOJIOTHYECKOT0 COJIEePKaHMs, BKIFOYAIOLIYIO
MCTIOJIB30BaHUS COOTBETCTBYIOIINE TICEBIOHAYYHBIC 3HAHHS
13 Pa3JIMUHBIX HCTOUHUKOB

(cpeactBa MaccoBOi MH(OPMALIUY, HAYYHO HOIMYJISIPHbBIE
MaTepHalibl); MHTEPIPETUPOBATh 3TUYECKUE aCTIEKThI
COBPEMEHHBIX MCCIICJOBAHNI B OMOJIOTHH, METUIIHE,
OMOTEXHOJIOIMH; YMEHHE OLICHUBATh 3KOJIOTUYECKHE
poOJIeMBbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHIO K
HUM COOCTBEHHYIO MO3UIUI0, pacCCMaTpUBaTh II100aIbHbIE
ATHYECKUE ACTIEKTHI COBPEMEHHBIX

MCCIIeIOBaHUN B 00J1aCTH OMOTEXHOJIOTUH U T€HEeTHUECKUX
TEXHOJIOTUH (KJIIOHUPOBaHHE, UCKYCCTBEHHOE
OIIJIOJIOTBOPEHHE, HAMPaBIEHHOE U3MEHEHNE T'eHOMa U
CO3/1aHH€ TPAHCTEHHBIX OPraHU3MOB); CPOPMUPOBATH
[YMEHUs CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE
COOOI1IeHUsI HA OCHOBE OMOJIOTMYECKON HH(pOpMaLuu u3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HUCIOJIb30BATh
MOHATUHHBIN armapat ONOJIOTHH; YMETh BBIIBUTAThH
TUIIOTE3BI, IPOBEPSITH UX HIKCIEPUMEHTATbHBIMU
cpencTBaMu, GopMyIHpys Ieb NCCIEeTOBAHMS,
QHAJTM3UPOBAThH MOJyYSHHbIE PE3YIbTATHI U JI€71aTh BBIBOBI;
MPUHUMATh Y4acTHE B HAYIHO HCCIIE0BATEIBCKOM padboTe
1o OMOJIOTUH, KOJIOTUU U MEIULIMHE, TPOBOIUMOM Ha Oa3e

IIIKOJIbHBIX HAYYHBIX O6HleCTB n HY6J'II/I'—IHO MMPpCACTABIATH
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HauMeHnoBanmue u xKojg
KOMIIeTeHITHH

IlnaHupyemble pe3y/ibTaThl

Oomue

I[ncumumﬂapnme

MOJTy4YEeHHBIEC PE3yJIbTaThl HA YUCHHUECKUX KOH(PEPEHIUIX
[pa3HOTO YPOBHSI.

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEACTBA MTOUCKA,
aHaIM3a U UHTEPIPETALINH
nHpOpMALNH, H
MH(pOPMAIMOHHBIC TEXHOJIOTHHI
JUUIS BBIITOJTHCHUS 33124
npodeCcCuOHAIBHON
JIeSITCILHOCTHU

B o06y1acTv IEeHHOCTH HAyYHOTO ITO3HAHMS:

— ¢chOpPMUPOBAHHOCTH MHPOBO33PCHHSI,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayK{ U OOIIECTBEHHOW MPAKTUKU, OCHOBAHHOTO Ha
JUAJIOTe KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJUKYJIHTYPHOM MHPE;

— COBEPIICHCTBOBAHUE A3bIKOBOM M YATATEIBCKOU
KYJbTYpbI KaK CPEJCTBA B3aUMOACHCTBUS MEKIY
JIOJIBMH U TIO3HAHUS MUDA;

— OCO3HaHHE LIEHHOCTU HAYyYHOU JESITeIbHOCTH,
TOTOBHOCTb OCYILIECTBIISATh MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B
rpy1mIe;

OBnajieHne yHUBEpCaIbHBIMU YUE€OHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

a) pabora ¢ nHpopmanuei:

— BIJIQJICTh HAaBBIKAMU TTOTYYCHUST HHPOPMAITUH 13
HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIIEHO
OCYILECTBIIATh MOUCK, aHAJIN3, CUCTEMAaTHU3aLUI0 U
MHTEPIPETANNI0 HHPOPMALIUU PA3TIMIHBIX BUIOB U
(bopM npencTaBIeHHS;

— CO37aBaTh TEKCTHI B pa3IMYHBIX (hopMaTax C yueToM
Ha3zHauYeHUs HH(GOPMAIIMH U TIeTICBON ayIUTOPHH,
BBIOMpAsi ONTUMANIbHYIO (hOpMY IIPECTABICHUS U
BU3YaITU3aIlNH;

OLIEHUBATh JJOCTOBEPHOCTb, JIESTHTUMHOCTh

- copMHpOBaTH YMEHHSI KPUTHUECKH OIICHUBATH
MH(POPMALIUIO OMOJIOTHYECKOT0 COJIEPKaHMs, BKIFOYAIOLLYIO
[1CEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOUHUKOB
(cpencTBa MaccoBOi MH(OPMAIK, HAYYHO MOMYJISIPHBIE
MaTepuaibl); MHTEPIPETUPOBATh STUYECKUE ACIIEKThI
COBPEMEHHBIX MCCIIEJOBAHUIN B OMOJIOTHH, METULIMHE,
OMOTEXHOJIOIMH; UHTEPIPETUPOBATH ITUYECKUE aCIIEKThI
COBPEMEHHBIX

HCCIICAOBAHUI B OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTUH;
[paccMaTpUBaTh rI100aJbHBIE 3KOJIOIHYECKHE TPOOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOLIEHUIO K HUM
COOCTBEHHYIO MTO3ULIMIO0, YMEHUE OLICHUBATh 3THYECKUE
ACTIEKThI COBPEMEHHBIX UCCIIEJOBaHUM B 00J1aCTH
OHOTEXHOJIOTMH (KIIOHUPOBaHHE, HCKYCCTBEHHOE
OILIOIOTBOPEHUE, HAITPABJIIEHHOE U3MEHEHHNE FEHOMA U
CO3/1aHH€ TPAHCTEHHBIX OPraHU3MOB); CPOPMHUPOBATH
[YMEHHs CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE
COOOIIEHUsI HA OCHOBE OMOJIOTMYECKON MH(pOpMALUK U3
HECKOJIBKMX MCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHATUMHBIN annapaTr OMoJorun




HaumeHoBaHMe U KOJ Ilnanupyemble pe3ysibTaThl

KOMIIETeHIH U Oo6ume JAucuumiimHapHbie

UH(POPMAIIH, €€ COOTBETCTBHE MTPABOBBIM U MOPAJIHHO-
THYECKUM HOPMaM;

— HCIIOJIb30BaTh CPEJCTBA MH(OPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX |
OpraHU3aIMOHHBIX 33]1a4 C COOJII0CHUEM TPeOOBaHUN
OPrOHOMUKH, TEXHUKH O€30TIaCHOCTH, TUTUCHBI,
pecypcocOepeKeHus, IPABOBBIX U 3TUYECKUX HOPM,
HOpPM UH(POPMAITMOHHOHN 0€301aCHOCTH;

— BJIQJICTh HABBIKAMU PACIIO3HABAHUS M 3aIUTHI
uHpopmaruu, nHGOPMAITMOHHONW 0€301aCHOCTH

JUYHOCTH,
OK 04. DddexTuBHO — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIBHOCTH 1 - CQOPMHUPOBATH YMEHUS CO3/1aBaTh COOCTBEHHbIE
B3aMMOJICHCTBOBATh U pabOTATh | cCaMOOIIPEIEIEHUIO; MUCHbMEHHBIC U YCTHBIE COOOIIIEHUSI HA OCHOBE
B KOJVNIEKTHUBE 1 KOMaH/JIC — OBJIaJCHHE HABBIKAMHU y‘Ie6H0'HCCHeI[OBaTeHBCKOI>’I, OHOJIOTHYECKOMN HHq)OpMaIII/II/I U3 HECKOJIIBKHUX NCTOYHHKOB,
IPOEKTHOM ¥ COLUAIBHOM AEATENBHOCTH FPaMOTHO UCTOJB30BaTh MOHATUHHBIN anmapat OMOJIOTHH;
[YMETb BBIJIBUTATh THUIOTE3bI, TPOBEPSITH HX
OBnajeHue yHUBEpCAIbHBIMA KOMMYHHKAaTHBHBIMU DKCIIEPUMEHTAIIBHBIMU CPENCTBAMH, HOPMYITHPYS LEND
NENCTBUSAMU: WCCIe0BaHMs, aHATM3UPOBATh TIOJYYCHHBIE PE3YIbTAThl U
a) COBMECTHasl IeATEIbHOCTb: Ne1aTh BBIBOJIbI; IPUHUMATh y4acTUE B HAYYHO
— TOHHUMATH U HCIOJIL30BaTh IPEUMYIIECTBA MCCIIEA0BATENIbCKOM paboTe Mo OMOJIOTHH, SKOJIOTUH U
KOMAH/THOH M MH/IUBHYalbHON PaboTHI; MEIUIIMHE, TPOBOAUMOI Ha 0a3e MIKOIBHBIX HAYYHBIX
— IPUHUMATH LU COBMECTHOH NESTENBHOCTH, O0IIECTB U MyOIHMYHO HPE/ICTABIIATH IOTYYCHHbIC
OpraHU30BbIBATh U KOOPAWHUPOBATH JeHCTBUs 10 ee  [PC3YJIBTAThI HA yHICHIICCKIX KOH(EPEHIUSX Pa3HOTO
JOCTHKEHHIO: COCTABIIATH IUIAH NEUCTBHN, YPOBHA

pacupenensaTh pojid ¢ y4e€TOM MHEHUNM YYaCTHUKOB
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM paboTHI;

— KOOPAMHHPOBATH U BHITIOJIHATH padOTY B YCIOBHUSAX
peabHOTO, BUPTYAILHOTO 1 KOMOMHUPOBAHHOTO
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HauMeHnoBanmue u xKojg
KOMIIeTeHITHH

IlnaHupyemble pe3y/ibTaThl

Oomue

I[ncumumﬂapnme

B3aHMOHCﬁCTBHH;

— OCYWICCTBJIATDH MMO3UTUBHOC CTPATCTUYCCKOC
MOBCACHHUC B PA3JINYHBIX CUTyallUsX, ITPOSABJIATH
TBOPYECTBO B006pa)KeHI/Ie, OBITh HMHHUINaTHBHBIM

OBnazieHre yHUBEPCAIBHBIMU PETYISTUBHBIMU
JICUCTBUSIMU:

a) IpUHSATHE ce0s U IPYTUX JIOJCH:

— TPUHUMATH MOTHBBI U ApT'YMEHTBI JPYTUX JIFOICH
IIPH aHAJIM3E PE3YJIbTATOB JACITCILHOCTH;

— TpuU3HaBaTh CBOE IIPABO U MPaBO JAPYTUX JIOJCH Ha
OIINOKH;

— pa3BUBaTh CHOCOOHOCTH MOHUMAThH MHP C TO3HUIIUU
JPYTOro 4enoBeKa

OK 07. CogneiictBoBarh
COXPAHEHUIO OKPYKAIOLIEH
Cpelibl, pecypcocOepekeHHIO,
MPUMEHSITh 3HaHUS 00
N3MEHEHUH KJInMaTa,
MIPUHIIMITBI OEPEXKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIEHCTBOBATh B UYPE3BbIYANHBIX
CUTYaIHIX

B o6sacT 3K010rM4ecKOro BOCIUTaHUS:

— c(OpPMHUPOBAHHOCTh 3KOJIOTUYECKON KYIBTYPBI,
MMOHUMaHUE BIUSHUS COLMATbHO-3KOHOMHYECKHUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON M COLIMATBHOMN
Cpezbl, 0CO3HaHUE II100aIbHOT0 XapaKkTepa
HKOJIOTUYECKUX TTPOOIIEM;

— IUJIJAHUPOBAHUE U OCYIIECTBJICHUE JACHCTBUN B
OKpYXKaroIllel cpelie Ha OCHOBE 3HAHUA LieNen
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA

— AaKTUBHOE HENpUATUE ACUCTBUM, NPUHOCAIIUX BPE
OKpYXKarollEeH cpere;

— yMEHHE IPOrHO3UPOBATh HEOIATONPUATHBIE
9KOJIOTMUECKUE TIOCIIEACTBUS IPEATIPUHUMAEMBIX
JIEMCTBHM, IPEAOTBPAILATh UX;

— paclIMpEHHUE OMbITA JEATENbHOCTH 3KOJOTHYECKON

BJIaIE€Th CUCTEMON 3HAaHUN 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCIIOJIB3YEMBIX B OMOJIOTHUECKUX
MCCIIEIOBAHHSIX )KUBBIX OOBEKTOB M SKOCHCTEM (OTIHCaHHE,
U3MepeHHe, MPoBeIeHNE Ha0M0IeHNH); criocobaMu
BEISIBIICHUS M OIICHKH aHTPOITOTEHHBIX U3MEHEHHUH B
[PUPOJIE; YMETh BBIABIATH OTIMUYUTENbHBIE IPU3HAKU
PKHBBIX CUCTEM, B TOM YHCIIE TPHOOB, PACTEHHIA, )KUBOTHBIX
1 4eJIOBEeKa; MPUCIIOCO0IEHHOCTh BUJIOB K cpesie OOMTaHus,
AOMOTHYECKIX M OMOTHYECKUX KOMIIOHEHTOB KOCHCTEM,
B3aMMOCBSI3€i cOO0IIECTBaX, SKOCUCTEMaX CBOEH
OpPTaHU3MOB aHTPOTIOTCHHBIX H3MEHEHHUI B B MECTHOCTH;
YMETh BBIJICNISATh CYIECTBEHHbIE MPU3HAKH OMOJIOIMYECKHX
MPOIECCOB: OOMEHA BEIECTB

(MeTabonu3m), HHGOPMAIK U TIPEBpALCHUS YHEPTUH,

OpO’KeHHUs, aBTOTPOPHOIO U TeTepoTPO(YHOT0 TUIIOB
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HauMeHnoBanmue u xKojg
KOMIIeTeHITHH

IlnaHupyemble pe3y/ibTaThl

Oomue

I[ncumumﬂapnme

HaIIPaBJIICHHOCTH;

— OBJIaJICHUE HABBIKAMU y4eOHO-UCCIIE0BATENLCKOM,
MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH.

nuTaHus, GOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Melo3a,
ramMeToreHesa, SMOpHUOTeHe3a, MOCTIMOPHOHAITBHOTO
[Pa3BUTHS, PA3MHOKEHUS, HHANBHYaJIbHOTO Pa3BUTHUS
opranusMa (OHTOTreHe3a), B3aUMOICHCTBHSI [CHOB,
reTeposnca; IeHCTBHI HCKYCCTBEHHOI'O 0TOODA,
CTaOMIIN3UPYIOIIETO, IBHKYIIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOI'0 0TOOPA; AIIIONATPUIECKOTO U
CI/IMHanI/I'-ICCKOFO BI/II[OO6pa30BaHI/I$[; BJIMAAHUS ABUXKYIIUX
CHJT SBOJIIOIIMY Ha TeHO(OH/T MOMYJISIINY;
pUCIIOCOOICHHOCTH OPraHU3MOB K Cpe/ic OOUTaHHMS,
"Yepe0BaHKs HAMPABICHUI SBOJIIOIIMN; KPYrOBOPOTA
BCIIICCTB U IIOTOKA E)HepFI/II/I B OKOCHUCTEMaAX

[1K 2.3. OdopMIsTh pe3ynbTaThl
METOJIUYECKON 1
HCCIIEI0BATENbCKON
NEeSTeTLHOCTH B BUJIE
BBICTYIUICHUM, TOKJIAJ0B,
OTYETOB.

- CaMOHOBHaHI/IC, caMOaAuarsoCTuKa, CaMoaHalJIu3,

CaAMOKOHTPOJIb.

— Camoo0pa3oBaHue, CaMOCTOSITEIIbHAS

IIO3HaBaTCJIbHasA ACATCIBbHOCTD,

— CamoperynupoBaHue, caMOpa3BUTHE,

CaMOCOBCPIICHCTBOBAHHUC.

- Peq)J'ICKCI/ISI, B3aUMOKOHTPOJIb, CAMOPCTYJIAUA,

CaMOpPa3BUTHC.

— CImocoOHOCTh cOOpaTh, MPOAHATU3UPOBATh, PACCUUTATH
Y COPOTHO3UPOBATHh 3KOHOMUYECKHE U COIUAIIBHO-
3KOHOMHWYECKHUE MOKA3ATENH, XapaKTEPU3YIOIINE
0COOEHHOCTH HACeJIEHU U X034iCTBa

- CIIOCOOHOCTD MOATOTOBKH, O(DOPMIICHHS U TIPE3CHTAIIIH
pe3yJIbTaTOB CBOEH IEATENBHOCTH B BUJE BBICTYIUIEHUM,
JOKJIAJ0B, OTYETOB U JIP.;
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2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHAbI Y4e0OHOH padoThI

. Oo0bem
Bun yyeOHoOM padoThI
4acoB
O0bem 00pa3zoBaTe/IbHOI MPOrpaMMbl IMCHMIIIMHBI 138
B TOM YHCJIE:
OcHOBHOE coJiep:KaHue 112
U3 HUX:
TEOPETHYECKOE 00yUEHUE 74
U3 HUX:
KOHTPOJIbHBIC PAaOOTHI 8
MPAKTUYECKUE 3aHATUA 38
U3 HUX:
nabopaTopHbIe PaOOTHI 8
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/leP:KaHue (CoAepKaHue 24
NPUKJIAJTHOTO MOIYJIsA)
U3 HUX:
TEOPETHUYECKOE 00yUEHUE 8
MPAKTUYECKUE 3aHATHUS 16
U3 HUX:
71a00paTOpHBIE 3aHATHUS 2
IIpomexyTounas arrecrauus (AuddepeHIIUPOBAHHBIN 324eT) 2




2.2. TemaTuyeckmii IiiaH u coaepxxanue yueOHoi nucunminabl bJ1. 02 buosorus

HaumeHnoBanue Conep:kanue y4yeOHOro Marepuasa (0CHOBHOE M NMPO(ecCHOHATIBLHO-OPUEHTHPOBAHHOE), O6bem | @opmMupyemble
pa3neyioB U TeM JIadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY/Ib JacoB | KOMIETEHIHH
Pa3gen 1. Knerka - CTpyKTYpHO-()YHKIHMOHAJIbHAS ¢IMHAIA JKUBOT0Q 34
Tema 1. MecTo OMOIOruK B CHCTEME €CTECTBEHHBIX HayK. CBs3b OMOJIOTUY C IPYTUMH HayKaMu: OMOXuMHUs, OMOHHKA, TeHoTreorpadus 1 2 OK 02
buonorus xak Hayka | xp. MeTozbl Hay4yHOTo0 I03HaHMs B Ouonoruu. Poss Ouonoruu B popMHUpOBaHUN COBPEMEHHOI €CTECTBEHHO-HAYYHOIH KapTHHEI
MHpa U MPaKTUYECKOH eI TeIbHOCTH JIIoAeH. 3HaueHHe OMOJIOTHYeCKUX 3HaHMH. 3HaYeHNE UTOJIOTHH JUIs Pa3BUTHSI OUOJIOTUH
1 TIO3HAHUSI IPUPOIBL.
Tema 2. Pa3zHooOpazue 6uocucrem. OCHOBHBIE CBOMCTBA KUBBIX cUcTeM. [Iporiecchl, mporcxoasiiue B OnocucreMax. Y poBHH 2 OK 02
O6mas OpTraHU3aINH OHMOCHCTEM.
XapaKTepUCTHKA
KHU3HU
Tema 3. XUMHUYECKUN COCTaB KIETKU. Makpo-, Me30-, MUKPO3JIEMEHTHL. Boga. OnacHble MUKPO3JIEMEHTHI. 2 OK 01
Bbuonoruuecku Opraandeckue BemecTBa KieTku. benku (mporennsl). CTpoeHHE, CTPYKTYpa, POIb OSIKOB B IPHUPOE. OK 02
Ba)KHBIE VYrneBoasl. MoHo- u nonucaxapunasl. Pons B npupoae. XKupsl. Jlunuael. PactutenbHble U )KUBOTHBIE KUPBL. Poiib B ipupoe. OK 04
XUMHUYECKHUE Hyxneunossie kucnots! (JHK, PHK). Ctpoenue, posb B mpupoe.
COEUHEHNUS AT® — sHepreTudeckoe BEIIeCTBO KIETKH.
Tema 4. Knetounas reopusi. THUIIBI KIETOK: MPOKAPUOTHI M HyKapHOThL. CTpoeHHE NPOKAPHOTHYECKON KIeTKH. OcOOEHHOCTH CTPOCHUS 2 OK 01
CTpyKTYypHO- reTepoTPOQHOIl U aBTOTPOPHOMN MPOKAPHOTHYCCKON KIIETKH. DyKapruoTHUecKas kietka. CTpoenue kieTku. OpraHouIbl KICTKH. OK 02
(byHKIIOHAIbHAS OK 04
OpraHu3aIys MemOpaHHBIe 1 HeMeMOpaHHBIe OPTaHOUIBI, T0JTyaBTOHOMHBIE OPT'aHOM/IBI: MUTOXOHIPHUH, IIACTUABL. TpaHCIIOPT BELIECTB 2
KIIETOK yepe3 MeMOpaHy: akKTUBHBIIN MaCCUBHBIN. JK301IMTO3, MTMHOIMTO3. O60I0UKa MK KiIeTouHas cTeHKa. CpaBHEHME
MIPOKAPHOTHYECKON M DYKapHOTHYECKOH KIIETOK.
JlabopaTopHble padoThl: 3yueHue KIeTOK pacTeHU U )KUBOTHBIX, UX onucaHue. CpaBHEHHUE CTPOEHUS KIETOK PACTEHUH U 2
#HBOTHBIX. CocTaBienue Tabumnbl « CTpyKTyphl M OpraHou bl KiIeTKn». [IpoHnIiaeMocTs MeMOpaHsl.
Tema 5. Crpoenne XpoMocoM. XPOMOCOMHBIN HA0OP KIIETOK. | OMOJIOTHYHEIE, HETOMOJIOTHYHBIE XPOMOCOMBI. [ aIIonIHBIH, 2 OK 01
CTpyKTypHO- JTUIDIOUAHEIH Habop, mommmuronaus. HykmenHosbie kuciotsl: JJHK n PHK. CtpoeHne HyKI€HHOBBIX KHUCIOT. OK 02
¢ynknronanehsle | KoMmruiemenTapusie a3otuctsie ocHoBaHus. [IpaBuino Yapradda. Crpykrypa JJHK u ee Ononornueckue gpynxumn. JJTHK-
(axTops! skcniepruza. Ctpoenne PHK, ee Bubl 1 6nonornyeckue QyHKIHH.
HaciaeACcTBEHHOCTH | IlpakTHyecKkue 3aHATHSA: PELICHHE 33134 Ha OIpeJesIeHHe MOCIEe0BATEIbHOCTU HYKIEOTH/I0B 2
Tema 6. IIpoueccsr | Marpuunstii cunte3 JJHK — perukanus. [punnuns! 1 Mmexanusmsl perukanuu JJHK. Peaknuu matpuunoro cunresa. JHK u 4 OK 01
MaTPUYIHOTO reHbl. ['eHeTHdecKuii Ko, ero cBoicTBa. TPaHCKPHIIINS U TPAHCIIALUSA, dTanbl. Y clIoBHA OnocuHTe3a Oenka. Pois pubocom B OK 02
CHHTE3a OuocuHTe3e OerKa.
IIpakTHyeckue 3aHATHS: PEIICHNE 3a]1a4 Ha ONPe/IeIeHNe TOCIIeA0BaTEIbHOCTH aMIHOKHUCIIOT B 6enke. OnpeneneHne 2




HaumeHnoBanue Conep:xkanue y4yeOHOro Marepuasa (0CHOBHOE M NMPO(ecCHOHATIBLHO-OPUEHTHPOBAHHOE), O6bem | ®opmMupyemble
PasieioB M TEM JIabopaToOpHbIE U MPaAKTHYeCKHe 3aHATHS, IPUKJIAAHON MOAYJIb 1acoB | KOMIICTCHUMH
TeHETHUYECKOT0 KOJa.
Tema 7. Bupycsl — Heknierounsle popmsl xu3nu. JJHK-conepxamme Bupycsl, PHK-conepkamne Bupycel, 6akreprodaru. Ilonstue 2
Hexknerounsie LITaMM: BUPYCHI 1 OaKTEpUH Pa3IMIHe U CXOJCTBO. OK 02
(OpMBI )KH3HU. Bupycsr. bakrepnodarn. bonesan. CITUL. OK 04
[pakTuyeckue 3aHATUHSA: BupycHsie n OakTepranbHbIe 3a001eBanus. OOIIIe MPUHITUITEI HCIIOIH30BAHMS JIEKaPCTBEHHBIX 2
BeniecTB. [IprMeHeHre aHTHONOTHKOB. Teopus KIOHAIBHO-ceNeKTUBHOTO nMMyHHTET [1. Dprmxa, V.JM1.MeanukoBa
Tema 8. Obmen ACCUMMJISIINAA U TUCCUMUIIANNS. THUIIBI 0OOMEHA BEIIeCTB: aBTOTPO(MHBIN M TeTepOTPOQHEIH, a3pOOHBIH 1 aHAIPOOHEIH. 2
BELLECTB U [peppamenne AT® B 0OMEeHHBIX mporieccax. [IepBUYHBIN CHHTE3 OpPraHMYeCKUX BEUICCTB B KIETKE, METab0IN3M, POTOCHHTE3, OK 02
IIpeBpaleHue XEMOCHHTE3. A3pOOHBIE M aHaPOOHbBIE OPTaHW3MBI. DTalbl SHEPreTHIecKoro ooMena. I'nmukonns. bronoruyeckoe okucieHne
SHEPTHH B KJICTKE. | WM KJICTOYHOE JIBIXaHHE.
Tema 9. KreTounslii UK, €T0 IEPHOABI U PETYIALMS. JleneHne KIeTKH- MUTO3, €r0 OMOJIOTHYECKOoe 3HaUeHHe. [lefieHne KIeTKn MeHo3, 2
JKuszHeHHbIH MK | ero Ouonornyeckoe 3HaueHne. DddekTsl Meiiosa. OK 02
KJIETKH. MHUTO3. IIpakTnyeckue 3aHsaTUsA: MUTO3 — JelIeHHE COMAaTUYECKOU KJIeTKU. Melo3 — ieJieHre MOJIOBBIX KJIETOK. 2 OK 04
Meitos. KonTpoabHasi pabora: MosekyJIsipHbIM ypOBEHb OpTaHU3aIMU )KHBOTO 2
Paznen 2. Ctpoenue u GyHKIIUH OPraHu3Ma 42
Tema 10 IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COJICPKaHUE
Crpoenue OmHOKIeTOYHBIE OpraHu3Mbl, KonoHnagsHbIe opraHu3Mbl, MHOTOKJIETOUHBIE OpraHu3Mbl. OpraHbl M CHCTEMBI OPTaHOB. 4
OpraHusma Amnmapatsl oprasoB. ['oMeocTa3 opraHusma 1 ero MnojAep:kaHue B MpoIiecce Ku3HeAeATeNbHOCTH. DYHKIIMOHANbHAS CHCTEMa OK 02
opraHoB. Tkanu pacteHuid. Tkanu ;kxuBOTHBIX.Opransl pacTeHu. OpraHbl ¥ CHCTEMbI OPTaHOB YeJIOBEKa U )KUBOTHBIX. OK 04
3HaueHue ONOPHI, IBWKEHUS, MUTAHUS, IbIXaHHUs, TPAHCIIOPTA BEIIECTB. K 2.3
Tema 11. IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COJIEP:KAHUE
DopMBblI @DopMbI pa3MHOKEHHUS OPTaHU3MOB: TI0JI0BOE U Oecronoe. Bupl 6ecronoro pa3MHOKEHHS: IPOCTOE JIeIeHHE HaABOE, 2
Pa3sMHOKEHHUS MOYKOBasIHUE, Pa3MHOKEHHE CIIOpaMH, BET€TaTUBHOE Pa3MHOXEHHe, (pparMeHTaiusl, KiioHupoBanue. [1oioBoe pa3MHOKEHHE. OK 02
OPraHHu3MOB K 2.3
Tema 12. OHTOreHe3 )KUBOTHBIX U YenoBeka. CTpoeHHe TOIOBBIX KiIeTOK. OII0J0TBOpEHHE U SMOPHOHAIBHOE PA3BUTHE KUBOTHBIX. 2
OHnTrerenes [TapTenorenes. smOpuorenes, cragun smoOprorenesa. Poct u passurue xnBoTHbIX. [locTaMOproHanbHbIi iepuo. [psmoe n OK 02
HEeTpsMOe pa3BHUTHE, pa3BUTHE ¢ MeTamopdozom. [leproer oHTOreHE3a yenoBeka. Ctapenue. ['epoHTomorus. OK 04
Onrorenes pacteHuil. PazmHOXeHue u pa3BuTUe BoJopocne. Pa3MHOXeHNe U pa3BUTHE CIOPOBBIX. Pa3MHOXEHNE U pa3BUTHE 2
CEMEHHBIX.
Tema 13. I'eHeTnka Kak HayKka O HacJleJICTBEHHOCTH U M3MEHUYMBOCTH. ['€H, ajienbHble reHbl, TeHOTHH, (PeHOTHI, AJIbTEPHATHBHBIC 2
OcHOBHBIE NIPU3HAKH, JIOMUHAHTHBIA ¥ PELIECCUBHBIA NPU3HAKN, TOMO3UT0Ta, TE€TEPO3UT0TA, YUCTHIC JIMHUH, THOPHUIBI. METO/IbI TeHETHKH: OK 02
MOHATHS T€HeTHKHU | THOPUI0JIIOTMYECKUH, IIUTOIOTHUECKHE, MOJICKYIIIPHO-TeHETHIECKHUE.
Tema 14. 3akoHOMepHOCTH 00pa3zoBaHust ramet. 3akoHsl I'. Menzaens. MoHoruOpuaHoe ckpemuBanue. 3aK0H eTUHO00pas3Hs IIepBOro 4
3aKoHOMEpPHOCTH | TIOKoJIeHHs. JAurnOpuaHOoe CKperBaHue. 3aK0H pacleIICHHs IPU3HAKOB. 3aKOH HE3aBUCHMOTO HACJIEOBAHUS. OK 02
HACJIeT0BAHUS [TonmurnbpuaHOE CKpeIrBaHrue U €r0 3aKOHOMEPHOCTH. OK 04




HaumeHnoBanue Conep:xkanue y4yeOHOro Marepuasa (0CHOBHOE M NMPO(ecCHOHATIBLHO-OPUEHTHPOBAHHOE), O6bem | ®opmMupyemble
pa3neyioB U TeM JJaopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb JacoB | KOMIETEHIHH
ITpodeccHoHATBHO-OPHEHTHPOBAHHOE COJICPKAHUE K 2.3
IIpakTHyecKkHe 3aHATHSA: PELICHNE 33124 Ha ONpeIeNICHHe BEPOSTHOCTH BOSHUKHOBEHMS HACJIECICTBEHHbBIX IIPU3HAKOB. 2
Tema 15. I'enorun kak nenocrHas cucreMa. MHOXECTBEHHOE ieicTBHE TeHOB. 1lnelioTponust. MHOKECTBEHHBIN aJUICIU3M. 2 OK 01
B3aumoneiicTBue KonomunupoBanue. B3anmoseiicTBre HeaienbHbIX reHoB. [lonumepust. OK 02
TeHOB IIpodeccHoHATBEHO-OPHEHTHPOBAHHOE CO/IEPKAHIE
IIpakTHyeckue 3aHATHA: PELICHNE 331a4 Ha OIpeAeTICHNUE BEPOSITHOCTU BOSHUKHOBEHHU HACIIEICTBEHHBIX IPU3HAKOB MIPU 2
B3aUMOJICHCTBUH I'€HOB.
Tema 16. 3akoHnsl T. Moprana. XpoMocoMHas Teopusi HacnencTBeHHOCTH. CLEIIeHHOe HacaeJ0BaHue. ['eHeTnueckoe KapTHPOBaHHUE 2 OK 01
CuenJieHHoe XPOMOCOM. OK 02
HacJIe0BaAHHE ITpodeccHOHAIBHO-OPHEHTHPOBAHHOE COIEPKAHME IK 2.3
IIpakTHYecKHe 3aHATHS: PEIICHNE 3a/1a4 Ha ONPE/ICIICHIE BEPOATHOCTH BO3HIKHOBEHUSI HACIIEACTBCHHBIX IPU3HAKOB TPH 2
CIICIUICHHOM HAacJeJOBaHHH.
Tema 17. XPpOMOCOMHBIII MEXaHU3M OIpPeeNeHHs MoJa. AyTOCOMBI U MOJOBBIE XPOMOCOMBI. ['OMOraMeTHBIH U reTeporaMeTHBIN MO. 2 OK 01
I'enernka mosaa I'eHeTnuecKas CTPYKTypa MOJIOBBIX XpoMocoM. HaciiefoBanue Npi3HAKOB, CIECIUICHHBIX C TIOJIOM. OK 02
IIpakTHYecKHe 3aHATHS: PEIICHNE 3aJa4 Ha ONPEEIICHNE BEPOSITHOCTH BOSHUKHOBEHHS IPU3HAKOB, CHEIUICHHBIX C ITOJIOM. 2
CocTaBneHHE TEHOTUIINYECKIX CXEM CKPEIIMBAHHM.
Tema 18. KapuoTum yenoBeka. MeToIpI H3ydeHHS TEHETHKH YeJIOBEKa: OMM3HEIOBBIN, TeHeaJOrMIeCKUH, INTOTCHETHYSCKUH, 2 OK 01
I'enernka OMOXMMHUYECKHH, OMYJSIIMOHHO-cTaTH4YecKuil. HacencTBeHHble 3a00eBaHus yesioBeka. [ eHHble 1 XpOMOCOMHBIE OOJIE3HHU. OK 02
YyeJi0BeKa BonesHu ¢ HaclieACTBEHHOM NMPEAPACIONOKEHHOCTRIO. 3HaU€HHEe MEAUIIMHCKON T€HEeTUKH B TIPEAOTBPAILEHUH U JICYCHUH
TEHETHYECKHUX 3a00JIeBaHU.
IIpakTHyeckue 3aHATHSA: PEIICHUE 3a]1a4 Ha ONPE/ICIICHNE BEPOSITHOCTH BOSHUKHOBEHNUS HACIEICTBEHHBIX IPU3HAKOB. 2
CocTaBieHNe TeHOTUITMIECKUX CXeM CKPEUIMBaHUsA. BBICTYIUIEHHS ¢ HOATOTOBICHHBIMH COOOIIEHHSIMH.
Tema 19. B3anmMopeiicTBue reHoTHIIA U Cpeb TP hopMupoBaHuy GeHOTHIA. MI3MeHIHBOCTH IpU3HAaKoB. KauecTBeHHBIE U 2 OK 01
3aKOHOMEPHOCTH | KOJHMYECTBEHHBIC NIPU3HAKU. BHIBI HN3MEHUNBOCTH: HACIIECTBEHHAS U HEHACIIECTBEHHA . 3aKOH roMonornideckux psgos H.U. OK 02
U3MEHYUBOCTH BasuiioBa. MoaudukannonHast wii GpeHoTunuueckas n3MeH4nBocTh. HopMa peakumu npusHaka, BapuanuoHHsiil psijg u OK 04
BapuanyOHHas KpHUBas. XapakTepHCTHKA MOAN(PHUKAMOHHON U3MEHYNBOCTH. HaciescTBeHHAsI MIIM T€HOTHITYEeCKast
n3MeHYMBOCTh. KOMOWHATHBHASS M3MEHUYMBOCTE. MyTannmoHHas H3MEHYMBOCTh. BUIBI MyTaliii: TeHHbIE, XPOMOCOMHEIE,
reHoMHble. [IpuunHbel MyTanuii.
IIpakTHyeckHe 3aHATHSA: PEIICHUE 3a]ay. 2
Tema 20. Cenexnus Kak Hayka. MeTo/bl CeJIeKIMOHHOM paboThl. ['eTepo3nc n ero npuduHbl. VIcKycCTBEHHBIH 0TOOp: MAacCOBBIN 1 2 OK 01
Cenexknus WHJIUBHUIyaJIbHBIH. DTaIbl KOMOMHAIMOHHOI cenekiuu. CopT, Iopo/ia, ITaMM. AJITOPUTMBI PELIeHHs 33/1a Ha ONpe/iesIeHHE OK 02
OPraHHU3MOB BEPOSATHOCTH BO3HUKHOBEHUsI HACJIECTBEHHBIN MIPU3HAKOB M0 CENEKLUHU, COCTABICHUE FT€HOTUMHYECKUX CXEM CKPEIIUBAHMS.
Konrpoabnas padora: CrpoeHne v QyHKIIMH OpraHU3Ma. 2
Pasnea 3. Teopus 3Bolounu 16
Tema 21. | IepBble sBoMmoONMOHHbBIE KoHIennuu. ['pangyamuctudeckas koHuenuus JK.b. Jlamapka. J{BrKyIIye CHIIbI 9BOIIOIHH. 2




HaumeHnoBanue Conep:xkanue y4yeOHOro Marepuasa (0CHOBHOE M NMPO(ecCHOHATIBLHO-OPUEHTHPOBAHHOE), O6bem | ®opmMupyemble
pa3neyioB U TeM JJaopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb JacoB | KOMIETEHIHH
Hcropus Kpeanonnsm u tpancpopmusm. Cucremaruka K. Jlunnes. [Ipeanockiiky BOSHUKHOBEHHUS IapBUHU3MA. DBOJIOIHS BHJIOB B OK 02
3BOJIIOLMOHHOT O npupojie. boprda 3a cymecTBoBanue. EcrecTBeHHBIN 0TO0OD. [IMBEpreHIrs MPU3HAKOB 1 BUA000pasoBanue. OCHOBHBIC OK 04
Y4YeHHs MOJIOKEHHS CHHTETHYECKON TEOPHHU 3BONMIONUHU. PoNb 3BOIIOIIMOHHON TEOPHH B COBPEMEHHON KapTUHE MUPA.
Tema 22. MHUKpPO3BONIONNS ¥ MAaKPOIBOJIOLHS KK 3TAIbl BOJIIOLUOHHOTO Npolecca. I eHeTndeckne 0OCHOBBI 9BOMONUHA. MyTanuu u 2 OK 02
MuxkpodBoonus | KOMOMHAINHU KaK BONIONUOHHBINA MaTeprain [Tomymsinust Kak sJieMeHTapHas AWHUIA 3BOIONNHI. [{BHXKYIINE CHIIBI SBOJIOINH.
MyTanuoHHbI Iporiece 1 KOMOMHATHBHASI N3MEHUYNBOCTh. Murparus. M3omsiust momyssinuii. Vzomsius reorpadudeckas u
ouonorndeckas. EctecTBeHHBIN 0TOOp — HampaBIsronInid (hakTop 3Boonnd. bopbOa 3a cyIecTBOBaHNE KaK MEXaHU3M
JIEHCTBHUS eCTeCTBEeHHOTO 0TOOpa. Bup, kputepun Buna. Bumoobpa3zoBaHue Kak pe3yabTaT IBOJFOIHH.
Tema 23. Maxkpossommonust. @opmsl 1 HarpasieHust MakposBomonuu - A.H. CeBepros. [Tytn nocTmkeHus: GHOJIOTHYECKOTO porpecca: 2 OK 02
MaxkposBosonust | apomMopo3, nanoasanTaIyA, 00IIas AereHepanus. MeToabl H3ydeHUsI MaKpOIBOJIONNH. 3aKOH 3apO/IBIIIEBOIO CXOACTBA,
OMOTCHETHYECKHU 3aKOH, 00LIMEe 3aKOHOMEPHOCTH MaKpOIBOJIIOLINH.
Tema 24. I'umoTe3s! ¥ TeOpUU BO3HUKHOBEHUS JKU3HU Ha 3eMJIe: KpeallMoOHU3M, CIIOHTaHHOE 3apOsKJeHHE, CTAIIHOHAPHOE COCTOsTHUE, 2 OK 02
Bo3HukHOBeHHe M | TlaHcmepMmusi, Onomnod3. Havano opranudeckoit aBomtonuu. [losBieHne nepBhIX KIETOK. DBOIONHUS MEPBBIX KIETOK. DBOIIOHUS OK 04
pa3Butue xku3HH | MeTabosmsMma. [IpokapHOTHI 1 3yKapHOTHI, IPOUCXOKICHHE MHOTOKIETOYHBIX OpPraHN3MOB. BOZHUKHOBEHHE OCHOBHBIX LIAPCTB
Ha 3emuie 9yKapHoT. OCHOBHBIE YEPThI 3BOJIIOIUHI PACTUTEIFHOIO MHpPa, XKUBOTHOTO MHpA.
IIpakTuuyeckue padorel: IIpencrapneHne cOOOIEHUH U IEHT BpEMEHHU 110 OCHOBHBIM 3TallaM BO3HUKHOBEHHUS U Pa3BUTHA 2
XKHU3HU Ha 3emie.
Tema 25. AHTpOMOJIOTHS — HayKa 0 yesoBeka. CucreMaTHuecKoe ToJoKeHue uyeaoBeka. CXOICTBO M OTIIMYUS YETIOBEKa OT KUBOTHBIX. 2 OK 02
Mpoucxo:xnenne | [IpsMoxokaeHNEe U KOMIUIEKC CBS3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE rOJI0BHOrO MO3ra ¥ BTOPOH CUTHAJIBHOM CUCTEMBI. OK 04
YeJ0BeKa - CooTHomreHNe OMOJIOTHYECKUX M COLMANBHBIX ()aKTOpOB B aHTpornorene3e. OCHOBHBIE CTAANHU aHTpONOTreHe3a. Jpruonmrex -
aHTpoOmoreHe3 MIPE/IOK YeJIOBEKa U YeJIOBEKOOOpa3HbIX 00e3bsH. [IpoToaHTpOon — MpeecTBeHHUK YeI0BeKa. APXaHTPOI — IPEeBHEHUIINI
genoBek. [lameoanTpor — qpeBHUiT yenoBek. HeoaHTpoI — 4emoBeK COBPEMEHHOTO THTIA. DBOIIOLUS COBPEMEHHOTO YEIOBEKA.
UYenoBeueckne packl. OCHOBHBIE OOJIBIIUE PACHl: €BPOIICONIHAS (eBpa3uiicKas), Herpo-aBCTPaIOUAHAS (9KBATOpHATBHAS),
MOHTOJIOWTHAsl (A3MaTCKO-aMepUKaHCKasi). BpeMsi 1 MecTo BOSHHKHOBEHHS YeJIOBEUYCCKHX pac. EMMHCTBO YellOBEUECKUX pac.
[pakTHyeckue 3aHATHS: 3AIIUTa HHTEIUIEKT-KapT U JICHT BpeMeHH. BpeMs U IyTH paccelieHus 4elloBeKa mo 3emiie. 2
Ipucnoco0IeHHOCTh YeIOBEKa K Pa3HBIM YCIOBHUSIM Cpe/ibl. BinsiHue reorpaduueckoi cpeipl Ha MOPGOIOTHIO U PU3HOIOTHIO
YeI0BeKa.
KoHnTtposabHas padora: TeopeTHueckre aclieKThl SBOJIOIUH KU3HH Ha 3eMIie 2
Pa3nen 4. Jxonorus 24
Tema 26. Cpensl 0OMTaHUS OPraHU3MOB: HA3eMHO-BO3YIITHAS, BOJAHAS, TIOYBEHHAs, BHYTPHOPraHU3MeHHas1. PU3UKO-XUMHIECKIE 2 OK 01
JKojornyeckue 0COOEHHOCTH CpeJl OOUTaHHS OpPraHu3MOB. [IprucnocoOeHns OpraHU3MOB cpejie 0OUTaHUsI. DKOIOTHUECKUN (HaKTop. OK 07
(daxropsl cpennl u | Knaccudukamms skonorndecknx dhakropos. [IpaBuno muaumyma FO. Jlnbuxa. 3axon TonepantHoct B. lendopra.
JKU3HH
Tema 27. DKOJOrHYecKasi XapaKTepUCTUKA BUA W MOMYJISAINMH. DKOJIOTHYECKas HHIIA BUAA. DKOJOTHIECKUE XapaKTePUCTUKU 2 OK 01
Homynsinumn, nonyssnun. CooOmmectBa u 3kocucTeMbl. CTpyKTypa 6uonieHos3a. CBsi3u MeX/y Opranu3MaMu B OnoneHo3sl. CTpyKTypHBIE OK 02




HaumeHnoBanue Conep:xkanue y4yeOHOro Marepuasa (0CHOBHOE M NMPO(ecCHOHATIBLHO-OPUEHTHPOBAHHOE), O6bem | ®opmMupyemble
pa3neyioB U TeM JJaopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb JacoB | KOMIETEHIHH
coo01mecTBa, KOMIIOHEHTHI 9KOCUCTEMBI: MIPOIYLEHThI, KOHCYMEHTHI, peIyLieHTsl. KpyroBopoT BeIIecTB U MOTOK HEPTUH B IKOCUCTEME. OK 07
JKOCHCTEMBI Tpoduueckre ypoBHH. AHTPOIIOT€HHBIE IKOCHCTEMBL. ATPO3KOCHCTEMBI, OTIIMYHE arpOIKOCUCTEM OT OMOT€OIIEHO30B.
Yp603KOCHCTEMBI, HX OCHOBHBIE KOMITOHEHTBI.
IIpakTuuyeckue 3anaTus. Tpodudeckue nenu u cetrn. OCHOBHBIE [TOKA3aTENHN YKOCHCTEMBI. bromacca n npoaykuus. 2
[Mupamuaprancen, 6uoMaccsl u YHepruu. [IpaBuno nupamuas! sHepruu. Pemenne 3amad.

Tema 28. Brocdepa — xuBas obonouka 3emmu. Yuenne B.W. Bepraackoro o 6uocdepe. Obmactu 6uocdeps! u ee cocras. XKusoe 2 OK 01
Buocdepa — BelecTBO Onoceps! 1 ero GpyHKuMH. 3aKOHOMEPHOCTH CymecTBoBaHuUs Orocdepsl. OcoberHocTH 6nocheps! Kak rI00aTbHON OK 02
rJ106aabHas sKocucTeMbl. JlnHamuaeckoe paBHOBecHe B Onocdepe. KpyroBopor BemecTs T 0MOTe0XuMHUYeCKHe ITUKIBL. [ 100anpHbIe OK 07
IKOCHCTEMA 9KOJIOTHYECKHE IPOOJIEMBI U ITyTH HX PEIICHHUS.

IIpakTHYecKHe 3aHATHSA: PEIICHNE 3a/1a4. 2
Tema 29. AHTpOTIOTeHHBIE BO3JCHCTBHS Ha Onocdepy. 3arpa3HeHHs KaK BUJ aHTPOIIOT€HHOTO BO3ACHCTBUS (XUMHUIECKOE, (PU3NIECKOE, 2 OK 01
Bausinne OMOJIOTHYECKOE, OTXO/IbI MMPOU3BOICTBA U MOTPEOJICHUs ). AHTPOIIOTCHHBIC BO3/ICHCTBHS Ha atMochepy. Bo3aeiicTBus Ha OK 02
AHTPONOTeHHbIX ruapochepy- 3arpsAa3HeHHs U UX UCTOYHHUKH, UCTOIICHHE BOJI. AHTPOIIOT€HHOE BO3ICHCTBHE HAa TUTOC(EPY- Aerpaganus MOYBHI, OK 04
¢axTopoB Ha BO3JICHCTBUE HA TOPHBIC MOPOJIbI, Hepa. AHTPOIIOTCHHOE BO3JCHCTBIE HA OMOTHYECKUE COOOIIECTBA — Jieca, PACTUTEIbHbBIC OK 07
ounocepy co0011ecTBa, JKUBOTHBIN MHP. I1K2.3

Tema 30. 310poBBe U ero cocTaBisonire. OakTopbl, MOJT0KUTEIBFHO U OTPUIATEIBHO BIUAIOIINE Ha OPraHU3M uenoBeka. BpenHsie 2

Baunsnue MpUBBIUKH. [IpoGIeMBl TEXHOTCHHBIX BO3CHCTBUI HA 370POBbE UEIOBEKa. AJanTanys opraHusMa K hpakropam OKpyKaromei OK 02
COlHAILHO- cpenbl. 3alUTHBIE MEXaHU3MBbI OpPTaHU3Ma YeJIOBEeKa. 37JOPOBbE B pabOTOCIIOCOOHOCTS. OK 04

IKOJOrHYECKHX IpodeccHonaaLHO-0PHEHTHPOBAHHOE COlEPKAHUE OK 07
(haxkTopoB Ha IMpakruyeckue 3ausitus: [puanuns GopMUPOBaHUs 30pOBbecOeperaromiero noseaeHus. ®usnueckas akTUBHOCTD 1 2 IK 2.3
310pOBbE 310poBbe. [ pymnmsl 310poBbs. OCHOBHI 3akanuBaHus. PanrionansHoe nutanue. [IpaBuia 6€3011acHOTO UCTIONB30BAHMS OBITOBBIX

yesioBeKa IpuOOPOB M TEXHUIECKUX YCTPONCTB.

IIpakTHYecKHe 3aHATHS: ONpe/ieJIeHNe CYTOYHOTI0 pallioHa MUTAHUS 2

IIpakTHYecKHe 3aHATHSA: CO3JJaHNE MAMSATKH 110 PAIMOHAIBHON (PU3NIECKOH aKTUBHOCTH 2

IIpodeccuoHAILHO-OPHEHTHPOBAHHOE COleP/KAHME

JlagopaTopHas paGoTa: yMCTBEHHAsI pabOTOCIIOCOOHOCTB. 2

KonTtpoabHas padora. TeopeTuyeckue aciekThbl IKOJIOTHH. 2

Paszgen 5. buoJjiorus B :KN3HHA 8
Tema 31. BrorexHomorus kak Hayka U Mpou3BoAcTBO. OCHOBHBIE HANIPaBJIEHHUs OMOTEXHOIOTUH. MeTOAbl M 00BEKTHl OMOTEXHOJIOTHH. 2 OK 01
BuorexHosioruu B | DTHKa OMOTEXHOJIOTUUECKHX M TEHETHUECKUX SKCIEPUMEHTOB. [IpaBuia moucka 1 aHamM3a OMOTEXHOIOTHUECKOM OK 02
JKU3HHM KAKAOT0 nHpOpPMALIUH. OK 04
Keiicel Ha aHanmM3 nHGOpMANNHU O HAYYHBIX JOCTH)KEHUAX B 00JACTH T'€HETHYECKUX TEXHOJIOTHH, KIIETOYHONH HHKEHEPHH, 2 K23

IIUIIEBBIX OMOTEXHOJIOTHH.

Tema 32. OTHYECKHE aCIEKThI Pa3BUTHsI OMOTEXHOJIOTHI U IPUMEHEHHE UX B )KU3HU YeJIOBEKa, IIOMCK U aHAJIN3 HHPOPMAIUU U3 Pa3HBIX 2 OK 01

ConuajabHo- nctouyHuKoB. Kelicel Ha aHanm3 nHGOpManyy 00 ITHYECKUX ACTIEKTaX Pa3BUTHS OMOTEXHOJIOTUH. OK 02




HaumeHnoBanue Conep:xkanue y4yeOHOro Marepuasa (0CHOBHOE M NMPO(ecCHOHATIBLHO-OPUEHTHPOBAHHOE), O6bem | ®opmMupyemble
pa3neyioB U TeM JJaopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb JacoB | KOMIETEHIHH
ITHYECKHE IIpakTnyeckne padorbl: 3amuTa Keiica: npeacTaBleHUE Pe3yIbTaTOB pelIeHHs Keiica. 2 OK 04
ACHEeKThI K23
OHOTEeXHOI0IHil
Paszgen 6. Buoskojoruueckue uccjae0BaHuS 12
Tema 33. Hayunslit MeTon. MeTos1 OM0IKOIOTMIECKUX HCCIIEI0BAHUN: TIOJIEBBIE, TA0OPATOPHBIE, SKCIICPUMEHTAIbHbBIE. MOHUTOPHUHT 2 OK 01
OcHOBHbIE METO/bI | OKPYXAIOIIEH Cpepl: IOKAIbHBIH, PETHOHAIBHBIN, TT00aJIBbHBIH. OK 02
onosxonorudecknx | Jlaboparopnas padora. Biausaue Temneparypbl Ha pocT U (PH3HOIOTHIECKYIO aKTHBHOCTD APOOKEBBIX KIIETOK. 2 OK 04
uccae0BaHuI Brnusinue yrieBomoB Ha pocT ¥ (PU3HOIOTHYECKYIO aKTUBHOCTD APOXIKEBBIX KJIeTOK. CoueTaHHOE BIMSHNAE HA POCT U OK 07
(U3HOIOTMYECKYIO AKTHBHOCTD IPOOKEBBIX KIETOK.
Tema 34. IIpakTHyeckoe 3aHsTHE. BEI0OOp TeMbI 3KCTIEpHMeHTa (YaeOHO-HCCIeI0BaTENbCKOTo poekTa): OneHka kayecTBa aTMmochep- 2 OK 01
Buosornyeckuii Horo Bo3ayxa. OmeHKka KadecTBa IM0YB METoI0M (uroTecTupoBanus. OIeHKa Ka4ecTBa BOJ] TOBEPXHOCTHBIX BOJJOEMOB I10 Op- OK 02
JKCHEPUMEHT TaHOJICTITHYECKUM U (PU3MKO-XMMHUUECKHM cBoiicTBaM. Bimsinue [TAB Ha pocT 1 pa3BuTHe CeMsIH BBICIINX pacTeHuil. BinsHue OK 04
COJIEBOT'O 3arps3HEHMs] Ha POCT U Pa3BUTUE CEMSH BBICUINX PACTCHUM. OK 07
dopmupoBaHUe KOMaHAbI TPOEKTA, AITOPUTM IpoekTa. OOG0CHOBaHUE aKTyalIbHOCTH BHIOPAHHOM TEMBI, BBISIBICHHE IPOOIIEMBI,
(dhopMyIHpOBaHUE THIIOTE3bI, BHIOOP METOA0B, 0OTOOP TOYECK 0TOOpa MPOO, MOCTAHOBKA IICJICH U 3a/1a4 UCCIICAOBAHHUIA,
omnpejeneHue GopMbI MPEACTABICHUS PE3YNTATOB, ONPE/ICICHHE STAIlOB U COCTABJICHHE IIJIaHA MCCIIEIOBAHMSL.
JlaGopaTopHble paGoThI: TOArOTOBKA MaTepPHUaIOB M 000pyIOBaHKSA, HEOOXOJUMBIX AJIS 3KCIIEPUMEHTA, IPOBEICHHE 2
9KCIEpUMEHTa, cOOp MaTepualia SKCIIEPUMEHTA.
JlaGopaTopHble padoThI: MOTYICHHE IEPBHYHBIX SKCIEPUMEHTAIBHBIX JaHHBIX, IPOBEIEHHE CTATUCTHYECKOW 00paboTKU 2
pe3ynbTaToB. BrIsiBIEeHNE 3aKOHOMEPHOCTEH, (POPMYIIMPOBAHHE BHIBOJIOB.
IIpakTHyecKue padoThI: NPEICTABICHUE PE3yIbTATOB SKCIIEpUMEHTa (yueOHO-HCCIIEI0BATENLCKOTO ITPOEKTA) 2
TeMbI IPOEKTOB: OK 01
BupycHrie 3a0051eBaHIS B UCTOPHUH YEIIOBEUECTBA. OK 02
Baxneive snuieMuy B ICTOPUH YEIOBEYECTBA. OK 04
ConmanpHO-0omacHbIE 3a00JIeBaHus: TyOepKyIIes. OK 07
ConmansHo-onacHsle 3a0oneBanusa: BIY. IIK 2.3

Boo~Nogk~wNE

[y
=

ConmanbHO-3HaUMMBbIE 3200JI€BaHUS: THIIEPTOHHS.

Bakuunanus: 3a u npoTHs.

VYcenexu coBpeMEHHOM CEeNeKIIUU.

Hcropus oBeuku [Jomnu.

[IpumMeHeHNne KIIOHNPOBAHUS B COBPEMEHHOH MPOMBIIUIEHHOCTH U METUIIMHE.
0. VYcrexu reHHOH HHXEHEePHH.

I'MO- Muds! 1 peabHOCTb.

12. DKO — kak oHH U3 METOJIOB KIICTOYHOW HHXCHEPHUH.
13. Brm3Heus! — 3arajka MpupOJIHL.
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HaumeHnoBanue Conep:xanue yueOHOro Marepuasa (0CHOBHOe M PO ecCHOHAIBbHO-OPHEHTHPOBAHHOE),
Pa3iesioB H TeM JJaopaTopHbIe U NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb

0O0bem
4acoB

®dopmupyemMble
KOMIIeTeHIMH

14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

IIpuHIUIBI IPUMEHEHHs IEKapCTBEHHBIX CPEICTB B CIIOPTE.
ParyonansHOe NUTaHUE CIOPTCMEHA.

JocTmkeHns OMOTEXHOIOTHH B COBPEMEHHOM KU3HH.
IToyemy 3ampemnieHbl SKCIEPUMEHTHI C TEHOMOM UeJIOBEKa?
IIprMeHeHHe SpUTPONIOITHUHA B CIIOPTE.

I'eneamornueckuii METOI B TEHETHKE.

BpenHble NpUBBIYKY CIOPTCMEHOB.

3akanuBaHHE — METOJ YKPEIUIEHUE 310POBbs CHOPTCMEHOB.
Pexxum 1HA cIOPTCMEHOB.

OKonorn4ecky (hakTopbl, BO3IEHCTBYIOIIUE HA CIIOPTCMEHOB B ITPOIIECCE TPEHUPOBOK.
OTHuYecKue aceKThl HAYUYHBIX OTKPBITHH.

JIHK- skcriepTH3a Kak METOJ] UCCIIEJOBAHUSL.

IIpome:xyTounasi arrecranus (AuddepeHUMPOBAHHBIN 3a4eT)

Bcero:

138
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3.1.

o0e

3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILIUHBI

TpeOoBanuss K

CIICYCHHIO

Peanuzanus yuyeOHOM NUCUUIUTMHBI TpeOyeT Haluyusi yueOHOro kabuHeTa

MHHUMAJILHOMY

COMMAJIBHO-TYMAaHUTAPHBIX TUCHUIIJIMH, OCHAIIICHHOI'O O60py,Z[0BaHI/I€M:

MaAaTEPUHAJIBHO-TCXHUICCKOMY

.N'9|

HaumeHnoBaHnue 000pya1oBaHus |

TexHHM4YeCcKOe ONMHCAHUE

| CnenmanusupoBanHasi MeGeJib M CHCTEMbI XpPaHEHUsI

OcH

OBHOE 000py/I0BaHUE

1 | paGoune mecra 0Oyuaromuxcs — TapThI
— CTYJIbsl
2 | pabouee MecTO mpernoaaBaTes — CTOJ
— CTyln
JlononnurensHoe 000pyn0BaHUE
3 | cucteMa XpaHeHusl y4eOHO-METOUYECKUX | — CTeJUIaXHU
MaTepHuaoB — TyMOBI
— TOJIKH
Il Texunyeckue cpeacTaa
OcHoBHOE 000py/1I0BaHUE
1 | neMoHCTpallMOHHOE W/MIM MHTEPAKTUBHOE | — IPOEKTOP, SKPaH
000pyI0BaHue
2 | muueH3noHHOE mporpaMmMHoe obecrieuenne, | — Microsoft Windows 7 Pro, 10 Pro
B T.4. OTEYECTBEHHOTO MMPOU3BOJICTBA — Microsoft Office 2010, 2013, 2016
B TOM YHCJI€ OT€YECTBEHHOTO
POU3BOJCTBA!
— Dr.Web Enterprise Security Suite
3 | cBOOOIHO pacrpoCTpaHsIeMOe — Adobe Acrobat Reader,
porpaMMHOe 0OecreyeHue, B T.4. — Google Chrome
OTCYCCTBCHHOI'O IIPONU3BOACTBA B TOM YHCJIC OTCUCCTBEHHOTO
MIPOU3BO/ICTBA!
— Slunexc. bpaysep
— MyTestXPro
4 KOMIBIOTEP € BBIXOJIOM B JIOKAJIBHYIO 1 — HEepCOHAIbHBIN KOMIBIOTEP HAa paboyeM

rio6anpHyto cetb HTEepHeT

MCECTC NPCIOAaBaTCIIsA

JlonosHUTENBHOE 000PYI0OBaHHE

1

| mocka |

I1I lemoHCTpanMoHHbIe YU4eOHO-HATJISIHbIE OCO0US

OcH

OBHOE 000pyJOBaHUE

1

y‘{e6H0-MeTO,[[I/I‘{CCKHﬁ KOMIIJICKC 110
JUCIMITIIMHE

— paboyast mporpamma yueOHoi
nucuumuiuabl [171.02 buonorus

— TeMaTUYECKH IIJIaH

— KOHCTIEKTHI / TEXHOJIOTHYECKHE KapThI
3aHSITUN

— METOJUYECKHE PEKOMEHIAIUH TI0
BBITIOJTHEHHUIO TTPAKTUYECKHUX 3a/IaHUM

— (hoH OIIECHOYHBIX CPEACTB yUeOHOM
JACITUTLTUHBI

y4eOHbIe TOCOOuS

— Y4eOHUKH

JTUTAKTUYECKUN U IEMOHCTPALIMOHHBIN

- MUKPOCKOTI,
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Marepuall, HeoOOXOIUMBIH JJIS1 OpraHU3auN - Habop MUKPONpEnapaToB
Ka4eCTBEHHOT'0 O0yUYCHHS

3.2. UudopmannonHoe odecnevyeHne peaasn3anuu NporpamMmbl

[lepeyeHb OCHOBHBIX MEYATHBIX M JIEKTPOHHBIX M3JIaHUN, U JOTOJHUTEb-
HBIX UCTOYHUKOB:

OcHOBHBIE TeYaTHbIE U3TAHUS:

1. buonorus. 10-11 xmacc (yrimyOneHHBINH YPOBEHB): YICOHUK JJIsI CPETHETO
obmiero obpaszoBanmst / B. H. Speirun [1 ap.]; moxm obmei pemakmuein B. H.
Spbiruna. — 2-e u3a. — Mocksa: U3natensctBo FOpaiit, 2022.

2. O6yxos, . K. buonorus: kierku u TKaHU: ydeOHOe mocoOue s
cpeanero npodeccuonanbHoro oopazosanus / JI. K. Ooyxos, B. H. Kupunenkona.
3-e 3., mepepad. u qon. — Mocksa: MzmarensctBo FOpaiit, 2022. — 358 c.

3. buonorusa: y4eOHUK M TPAKTUKYM JUIsl CPEIHEro MpodecCHOHaTbHOTO
obpazoBanus / B. H. Speirun [u ap.]; mox penakuueit B. H. Apeiruna. — 2-e us .
— Mocksa: U3parenbctBo FOpaiit, 2022. — 378 c.

JJIeKTPOHHbIE U3IAHUS:

1. buonorus. 10-11 knacc (yriyOneHHbIH YPOBEHb): YUeOHUK JJI CPEIHETO
obmero obpaszoBanus / B. H. Speirun [u 1p.]; mox obmeit penmakiueir B. H.
Apsiruna. — 2-e uzn. — MockBa: MznatensctBo FOpaiit, 2022. — 357 ¢. —
(Hapognoe mpocBemenne). — ISBN  978-5-534-15630-0. —  Tekcr:
anekTpoHHbI // OOpaszoBarenvHas 1matdopma FOpaitt [caiit]. — URL:
https://urait.ru/bcode/509241

2. O6yxoB, JI. K. buosorusi: kjaeTku M TKaHU: y4eOHOe mocoOue st
cpeanero npodeccuonanbHoro oopazosanus / JI. K. Odyxos, B. H. Kupunenkoga.
— 3-e u3x., nmepepad. u gon. — Mocksa: M3parenscrBo HOpaiit, 2022. — 358 c.

(ITpodeccuonansHoe odpazoBanme). — ISBN 978-5-534-07499-4. — Texkcr:
MeKTpoHHbI // OOpaszoBatenbHast tiargopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/494034

3. buonorus: y4eOHHMK M TPAKTUKYM JUIsl CPEIHEro MpodeccCHOoHaTbHOTO
obpazopanus / B. H. Speirun [u ap.]; mox pemakuueit B. H. Apeiruna. — 2-e us .

— Mocksa: M3marensctBo IOpaiit, 2022. — 378 c¢. — (IIpodeccunonanpHoe
obpazoBanue). — ISBN 978-5-534-09603-3. — TekcT: 5JIeKTpOHHBIA //
Oo6pazoBatenbHas matdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/489661

JlonoJiHUTEIbHbIE HCTOYHUKM .
1. Teitnop A. buonorus: 8 3 1. T. 1 / 1. Teinop, H. I'pun, V. Crayt; nox

pen.P.
Comepa ; mep. 3-ro anria. u3a. — 14-e uzn. —M. : JlaGoparopus 3uanuii, 2022
— 454 c.

2. IlaBnoBa, E. M. DOxonorusi: y4yeOHMK M TPAKTUKyM JJsi CPETHETO
npodeccuonansHoro oopaszosanus / E. W. [1aBnosa, B. K. HoBukoB. — Mockaa:

N3narensctBo FOpaiit, 2022. — 190 c.
3. Epemuenko, O. 3. buonorus: yaenne o 6uocdepe: yaeOHoe mocodue ajis
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cpennero mpodeccuoHanpbHoro obpazomanus / O. 3. Epemuenko. — 3-e u3m.,
nepepad. u gon. — Mocksa: U3parensctBo FOpaiit, 2022. — 236 c.

4. bmuuoB, JI. H. DOxonorus: ydeOHOe TmocoOue Uil CPEAHEro
npodeccuonanbHoro obpaszoanus / JI. H. bmunos, B. B. IlomskoBa, A. B.
Cemenua ; moxn o6Omert pemakmueit JI. H. bimnoBa. — Mocka: M3gaTenscTBo
FOpaiit, 2022. — 208 c.

IlepeyeHb HHTEPHET-PECypPCoOB:

1. Envnas xomnekuuud 1ugpoBbIX 00pa30BaTENbHBIX PECYpCcoOB : [caWlT]| -
URL.: http://www.school-collection.edu.ru (mara oopamenus: 25.05.2024). — Tekct
: DJIEKTPOHHBIN.

2. O6menocTymHas MYJIbTUS3bIYHAS YHUBEpcaJlbHast UHTEPHET-
sHImKIoneaus : [caiir] - URL: Pexum moctyna: http://www.wikipedia.org (nara
obpamienust: 25.05.2024). — TekcT : 31EKTPOHHBIIA.

3. O0mmenocTyHass MHTEpHET-IUIaTGopMa MPAKTUUYECKUX U KOHTPOJIBHBIX
3amanuii [cait]. - URL: https://edu.skysmart.ru (mara o6pamienus: 25.05.2024). —
TeKCT : 2JIEKTPOHHBIN.
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4. KOHTPO.JIb U OIEHKA PE3YJ/JIbTATOB OCBOEHU
YYEBHOU JUCIIUIIJIMHbI

KoHTposib ¥ oOlleHKa pe3yJlbTaToOB OCBOCHUS O00IIe00pa30BaTEIbHOM

IUCIUAILINHBI

PaCKPBIBAKOTC:A

gyepe3

AUCTUIIMHAPHBIC

pe3yNbTaThl,

HarpaBJeHHbIe Ha (popmMupoBaHue oOUUX U MPOGEeCcCUOHATBHBIX KOMIIETEHIIUN
0 paszieyiaM U TeMaM CoJIep KaHusl yueOHOro MaTepuarna.

Oo6mas/
npogdeccuoHaJIbHAS
KOMIIeTeHIUA

Pa3zgen/Tema

TH oneHOYHBIX MEPONIPUATHH

OK 01.

P 1, Tems! 3-6

P 2, Temsr 15-20
P 3, Temnr 21

P 4, Temsr 26-29
P 5, Temsr 31,32
P 6, Tema 33

OK 02.

P 1, Temsr 1-9

P 2, Temnr 10-20
P 3, Temsr 22-25
P 4, Temnr 27-30
P 5, Temsr 31,32
P 6, Tema 33

OK 04.

P 1, Temsr 3,4,7,9

P 2, Temsr 10,12,14,19
P 3, Temsr 21,24,25

P 4, Temsr 29-30

P 5, Temsr 31,32

P 6, Tema 33

OK 07.

P 4, Temsr 26-30
P 6, Tema 33

IK 2.3.

P 2, Temsr 10,11,14,16
P 4, Temsr 28-30
P 5, Temsr 31,32

TECTUPOBAHUE
YCTHBIC OTBCTHI I10 TCMEC 3aHATHUA
pelIeHue 3a1ad,

3aI0JIHEHUE Ta0IuII,
KOHTpPOJIbHAs paboTa B popme

TECTUPOBAHUA,

pa3paboTka rioccapus,
muQepeHIMPOBAHHBIN 3a4eT
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