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o PaGouas mporpamma yueOnoro mpeamera OVYIIL.15 buonorus paspaborana Ha
ocHOBe PenepanabHOro rocyAapCTBEHHOIO 00pa30BaTeIbHOIO CTAHAAPTa CPEIHETO
npodeccroHanbHOro  oOpazoBaHus (yTBepxkaeHHoro Ilpukazom MuHucCTEpcTBa
npocsemienuss Poccun ot 04.07.2022 Ne 527 «O06 yTBepxkaeHuu (enepaibHOTo
rOCyIapCTBEHHOI0 00pa30BaTENbHOIO CTaHAApTa CpeAHEro mnpodecCruoHaTbHOTO
oOpazoBanust mo cneruanbHocT 34.02.01 CecTpuHCKOE €710 U MPOTOKOJIA
denepanibHOr0  yueObHO-Mertoguyeckoro  oowenuneHus mo  YITIC  34.00.00
Cectpunckoe neno: ot 19.08.2022 Ne 5. 3apeructpupoBaHO B TOCYJIapCTBEHHOM
peecTpe MNPUMEPHBIX OCHOBHBIX OOpa3oBaTenbHbIX mnporpamm: Ne 53 [lpukas
OI'bOY AITO UPIIO Ne IT -40 ot 08.02.2023

Opranuzaius pazpaboTUHK:

YactHoe nmpodeccruonanbHoe o0pazoBaTeabHOe yupekaeHue «I'yMaHuTapHbIi
KOJUIEK «DIEIIbBENCH

PazpaboTunku:

1.cpaxumoBa Puta TaxTMHOBHA 3aMECTUTEIb TUPEKTOPA MO yueOHO-
metoauueckor padore UIIOY «'ymanuTapHbIi KOMIEIK «IACTbBENUC)

2.Jlyb6aeBa Kycym AGybakapoBHA 3aMECTUTEIb TUPEKTOpa 1Mo yueOHOM paboTe

3. AybaeB Maromen AOaysixaMUOBUY 3aMECTUTEND TUPEKTOPA 110 BOCIIUTATEIBHOU
pabote UITOY «I'yMaHUTapHBINA KOJIEIK «DIAETBBEUCH

4.OnunpxaHoBa DnuHa barayuHOBHA, IPENOAABATENb KIMHUYECKUX TUCIUIUINH
5.AxkaeBa Jlauca CyneiiMaHOBHA, MPENoAaBaTe/lb KIMHUYECKUX JUCHMUIUINH

6. nurosa ®aruma McaeBHa npenogaBaTesib OCHOB JJATUHCKOTO S3bIKA

7. UcaeBa Tamuna [llamxanoBHA mpemno1aBaTellb aHATOMUHU M (PU3HOJIOTHUHU YEIIOBEKA
Y OCHOB MATOJIOTUH,

8. IxanxotoBa Xeau YMapoBa MpernojgaBarelib neauaTpu ¥ OCHOB MUKPOOUOJIOTUHT
U UMMYHOJIOTHH,

9.Xam3zaroBa Tamuna AXxMen0BHA MpENoOAaBaTellb TEPAIUU

10 Mynaea Pazera CenuMoBHa IpemnoiaBaTelib 00111e00pa3oBaTeIbHbIX YUEOHBIX
peaMETOB

11. MagaeBa Manuka MaroMmenoBHa NpenoiaBaTesib XUMUN

[Tporpamma oyobpena Ha 3acenanuu [lenarormueckoro copera YacTHoro
npo¢eCCUOHAILHOTO 00pa30BaTEeIbHOTO yupekaeHue «I'yMaHuTapHbIi KOJIIeIK
«nenbBercy: npotokoa Ne7 ot 10 utonsa 2024r

CornacoBaHo:

["ocynapcTBeHHOE OrOKETHOE yupexkaeHue "PecrmyOInKaHCKU OHKOJIOTHIECKHI
nucnancep» MunucrepcTBa 3npaBooxpanenus: YedeHckoi PecryOnmku



COAEP>KAHUE

OBILASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMABI
OBIIEOBPA3OBATEJIBHOI'O YUEBHOI'O ITPEAMETA

CTPYKTYPA U COAEPXXAHUE OBIIEOBPA3OBATEJIbBHOI'O
YYEGHOTI'O ITPEJJMETA

YCJIOBUA PEAJIM3ALIMNA OBIIEOBPA3OBATEJIBHOI'O
YYEBHOTI'O ITPEJJMETA

KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIBHOI'O YUEBHOI'O ITPEAMETA



O6mas xapakTepucTika padoyeit mporpamMmsl - 001e0OpasoBatenbHOro yueororo mpeamera OVII.15
buonorus
1.1.Mecto y4eOHOro mpeaMera B CTPYKTYpE  OCHOBHOW
npodeccruoHanbHOM 00pazoBatenbHOi porpammsel: npeamer OVYIL15 buonorus
ABIISIETCS 00513aTENBHON YacThI000IE00pa30BaTENLHOIO LHUKIA 00pa30BaTENbHOM IPOrPaMMBbI
B cootBercTBHU ¢ PI'OC CIIO mo crnenmansHocT 34.02.01 Cectpunckoe aeno. TpynoemkocTs
ydebHoro npeamera OVII.15 buonorus Ha yriyOneHHOM ypoBHE cocTapiseT 1524aca, u3
KOTOpbIX 24 yaca, BKIIOYAIOT NPAKTUKO-OPUEHTUPOBAHHOE COJIEPAKAHUE, YCUITUBAIOIIEE
npoQUIBHYIO COCTaBIAIONIYIO 10 crienraibHOCTH 34.02.01 Cectpunckoe aeno. Ilpaktuko-
OpUEHTHPOBaHHOE cojiepkanue Ajs cnennanbHoct 34.02.01 CecTpuHCcKOE €0
BriOMpaeTcsd Mo o0bekTy uzyuenusa «Yenosek». Pacnpenenenue no
CEMECTpaM OIPEJIENeHO, C Y4eTOM HEOOXOAMMOCTH MPOXOXKACHHS pa3/ieiia B BECEHHUH MEPHOJ,
YTO CBS3aHHO C MOCTAHOBKOW OMOJIOTMYECKOT0 SKCIIEPHMEHTA, a TAKKE C YUETOM JIOTUKH
(hopMHpOBaHUA MPEAMETHBIX PE3YNbTATOB, OOLUIUX U MPO(YECCHOHATBHBIX KOMIETEHIIHH,
MEXIPEIMETHBIX CBSI3eH C APYTMMU MPeAMETaMu 00111e00pa30BaTeNIbHOrO U
00menpo(ecCHOHATBHOTO IUKIIOB YYeOHOTO MITaHa.

1.1, Lenu u mmaHupyembie pe3yJIbTaThl 0CBOCHHS yueOHOTO mpeamera Llemn aucumimHsL:
(hopMupOBaHKE Y CTYJCHTOB CHCTEMbI 3HAHUI O PA3TUYHBIX YPOBHAX JKU3HU CO 3HAHUEM
COBPEMEHHBIX TIPEJICTABIECHUH O JKUBOM MPHUPOJIE, HABBIKOB IO MPOBEICHMUIO
OHMONOTMYECKUX UCCIIEIOBAHUI ¢ COOMI0ICHHEM ATHYECKUX HOPM, apTyMEHTHPOBAHHOM
JTMYHOCTHOM TO3ULUH 110 OEPEKHOMY OTHOLICHHUIO K OKpYXKaroliei cpeze.

Jamaun ydeOHOTO mpenMeTa: *monaydeHne (YHAAMEHTANBHBIX 3HAHUN O OHOJOTHYECKUX
cucremax (Knerka, Opranmsm, Ilomymsanus, Bum, Okocuctema); ucTOpuM pa3BUTHA
COBPEMEHHBIX MPE/ICTABICHUI O KUBOW MPUPOAE, BBIAAOMIMXCSA OTKPHITHAX B OMOJOTHYECKON
HayKe; ponu OMOJOTMYECKOW HAayKd B (POPMHUPOBAHHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHHBI MUpA; METOJ[aX HAYYHOTIO IO3HAHUS;

*OBJaICHUE YMEHUSAMHU JIOTUYECKU MBICIUTH, 00O0OCHOBBIBATH MECTO U POJIb
OMOJOrMYEeCKUX 3HAHUN B MPAKTUUECKON AEATEIBHOCTH JIIOAEH, Pa3BUTUN COBPEMEHHBIX
TEXHOJIOTUH; OMpeNeNIATh KHUBbIe 00BEKTHI B IPUPO/JIE; TPOBOJUTH HAOIIOACHUS 32
HKOCUCTEMAMHU C LEIbI0 UX OMMUCAHUS U BBISIBJICHUS! €CTECTBEHHBIX M aHTPOIOT€HHBIX
M3MEHEHHI; HAXOAUTh U aHAJTM3UPOBaTh MH(OPMAIIUIO O )KUBBIX 00BEKTAX;

*pa3BuUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH Y
o0ydJaromuxcs B POLECce M3y4eHUS OMONOTUUECKUX SIBJICHUI; BHIIAIOIIUXCS JOCTHKEHUN
OuoJ0ruy, BOIIEAIIMX B OOIIEUETIOBEUECKYIO KYJIbTYPY; CIOKHBIX U IPOTHBOPEUUBBIX MyTEH
Pa3BUTHA COBPEMEHHBIX HAYYHBIX B3IJIAI0B, UJEH, TEOPUIA, KOHLETHUIA, rumnote3( o

CYIIHOCTH M TIPOUCXOKICHHUH KM3HU YeJI0BEKa) B X0/I€ pabOThI ¢ pa3IMYHbIMU HCTOUYHHUKAMH
MHpopMaLyy;

*BocmuTanue yOexIEHHOCTH B HEOOXOMMOCTH TTO3HAHUS KUBOM PUPOIB, HEOOXOAUMOCTH
PalMOHAIBLHOTO IPHPOJIOTIONb30BAHHKS, OEPEAKHOr0 OTHOLIEHHS K TIPHPOHBIM PECcypcaMm U
OKpY>Karollei cpefe, COOCTBEHHOMY 3/I0POBbI0; YBKEHHS K MHEHHUIO alIOHEHTA MIPH 00CYKIEHUH
OHONOrMYecKuX mpooem;

*ucronb30BaHMEe MPUOOPETEHHBIX OMOTOTUYECKUX 3HAHUM ¥ YMEHHUH B TIOBCETHEBHON KM3HH JUTS
OLIEHKH MOCIEJICTBUM CBOEH eATETbHOCTH(U ACATENbHOCTU APYTUX JIOJIEH ) O OTHONICHUIO K
OKpY’Karolleil cpene, 310pOBbIO APYTUX JHO/IEH U COOCTBEHHOMY 3710pOBbIO; 000CHOBAHKE U



cobumoieHre Mep NpOoQUIaKTUKY 3a00J1€BAHUM, OKa3aHUE NIEPBON OMOIIH TIPH TPaBMax.
Co0urofieHre MpaBuI MOBECHUS B IPUPOJIE



Ilnannpyemble pe3y/bTaThl 0CBOeHHUs 001e00pa3oBaTebHOr0 yueOHoro npeamera BcootrsercTeuu ¢ ®I'OC CIIO u Ha ochose PI'OC COO

Koa 1 HanmeHoBaHMe
dopmupyembix OK

MnaHupyemble pesynbTaTbl OCBOEHWA AUCLMM/NHDI

MNpeameTHble

OK 01. Beibupatsb
CIIOCOOBI pelIeHHs
3a1a4
npodeccroHanbHOM
JeSATeIbHOCTU
TIPUMEHUTENBHO K
pa3INYHbIM
KOHTEKCTaM

Obuine

B 4yacTu TPy/10BOT0 BOCIIUTAHMS:

- TOTOBHOCTb K  TpyAy, OCO3HAHHE LEHHOCTH
MacTepcTBa, TPYIO0IO0uE;

- TOTOBHOCTh K aKTUBHON JeSTeNbHOCTH
TEXHOJIOTUYECKOM M COLMAIBbHOM  HAIpaBIEHHOCTH,
CHOCOOHOCTh ~ MHULMUPOBATh,  IUIAHUPOBATh |
CaMOCTOSITENILHO BBINOJIHATH TaKYIOESTEIbHOCTD;

- HMHTEpec K pas3IM4YHBIM chepam
npodeccuoHanbHON AeITeIbHOCTH,

Osiajenue YHUBEPCATbHBIMH yueOHbIMU
M03HABATEILHbIMH IeHCTBHAMM:

a) 0a3oBble JorHyecKue AeiicTBHS:

- CaMOCTOSATEIIBHO (GopmynupoBaTh u
aKTyanu3upoBaTh  ImpoOneMy, — paccMaTpuBaThb — €e
BCECTOPOHHE;

- YCTAQHABNUBATh  CYIIECTBEHHBIH  MPU3HAK WM

OCHOBaHUA 11 CPABHCHHUA, KJIaCCI/I(bI/IKaHI/IH " 0606HI€HI/I$[;
= OOpeaciiAThL LS ACATCIBHOCTH, 3a1aBATh MMapaMCTPhL
Y KPUTEPUH UX TOCTIKEHUS;

- BBIABJIATH 3aKOHOMEPHOCTU W IIPOTHBOPCYHA B
PaccMaTpPUBAEMBIX SBICHHSX;

- BHOCHUTH KOPPEKTHBBI B JICSTENHbHOCTh, OLEHUBATh
COOTBCTCTBUC PC3YJLTATOB LCIAM, OLCHUBATL PUCKU
TIOCTE/ICTBUM IEATETBHOCTH;

-pa3sBUBAaTh KPCATUBHOC MBLIIUJIICHHUEC IIPpU PCHICHUUA
KU3HEHHBIX PoOIeM

0) 6a3oBbI€ HCCIEN0BATEIbCKHE IeliCTBHS:
BIIAJICTh HAaBBIKAMU y4E€OHO-HCCIIEIOBATEIBCKOU U
MPOEKTHOM NI€ATEIbHOCTH, HaBbIKAMU pa3pelieHus
npo0em;

*cchopMHpOBaTh 3HAHMA O MECTE W POJM OMOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTUHE MHPA, MO3HAHUU 3aKOHOB IPUPOAIBI
U PpELIIEHUN JKU3HEHHO BAaXKHBIX COLIMAIBHO-ITUYECKUX, -
HSKOHOMHMUYECKUX M JKOJIOTMYECKHUX IpOoOJIeM YeloBeYecTBa, a
TaK)K€ PEIICHHE BOMPOCOB PAlMOHAIBHOIO MPHUPOIOIOIb30BAHNS;
B (DOPMHUPOBAHUU IIEHHOCTHOTO OTHOILIEHUS K MPHUPOJE, 0OIIEeCTBa,
YelOBeKy; O BKJAJE POCCHUICKUX U 3apyOexHBbIX YUYCHHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHM; (YHKIMOHAIHLHONH I'PaMOTHOCTH
YesioBeKa JJIsl PeleHUs )KU3HEHHbBIX MTPO0IIeM;
*yMeTb BJIAAeTh CHUCTEMOH OHOJOTHYECKUX
BKJIFOYAET:

*ocHOBoOMOMNAraromue 3HaHus 0 Ouonmornueckux cucremax (XKusmb, Knerka,
Txanb, Opran, Opranmsm, Ilomymsmus, Bun, Oxocucrema, buoneHos,
buocdepa, Merabomusm, Meracta3, ['omeoctas, KneTouHblii UMMyHHTET,
buocunres  Oenka, buonmomumeps:,  JluckpetHocts, —Camoperymnsius,
CamoBocnpon3BeieHHE, HacnenctBeHHOCTD, N3MeHunBOCTS,
OHeproszaBucuMoctb, Poct u PazButue); -Ononoruyeckie TeOpun: KIeTOYHAs
teopus T.IlBanna, M.IlBaiinena, P.BupxoBa; KIOHAIBbHO-CEUIEKTUBHOIO
umMmynuteta  [1.0Opmuk,  W.M.MeunukoBa, = XpomocoMHas  Teopus
HacnencTBeHHocTH T.Moprana, 3akoH 3apopbimeBoro cxozactBa K.bapa,
3BONIOLMOHHAsA Teopus U.JlapBuHA, CUHTETHYECKAs TEOPHS BOJIIOLUHN, TEPUS
antponiorenea Y.Jlapsuna, teopus Ouoreorienoza B.H Cyxauésa, yuenue
H.J. BaBunosa- o llenTpax MHOroOpasust U HNPOUCXOXKIEHUU KyJIbTYPHBIX
pacrennii  A.H.CeBepuoBa- 0 HyTAX M HampaBlIEHUAX IBOJIOLUH,
Bepnanckoro-o 6uocdepe;

*3aKoHbl(e1MHOOOpa3Us TMOTOMKOB IEpPBOTO  MOKOJEHHS, pAacCIleIUIeHHs
IPU3HAKOB,  HE3aBHCHMOIO  HAcieloBaHWsA  Inpu3HakoB [ .Menpensd,
CLEIUICHHOTO HACIENOBaHUA IPU3HAKOB U HApYIICHHE CLCIUICHHS IEHOB
T.Moprana; romMoJOTM4eCKMX pSAJOB B HACIEICTBEHHOM H3MEHYHMBOCTH
H.M.Baeunora. reneruueckoro nasHoBecus JIK Xanmu B BaiinGenra:

3HaHUM ,KOTOpas




- BBIABIIATH IPUYMHHO-CIIEICTBCHHBIC CBSA3H "
AKTYaIM3MpOBaTh 3a1a4y, BbIABUIATh THIIOTE3Y €€ PEILCHNS,
HAXOMWTb  apryMEHTHl /I JOKA3aTelbCTBA  CBOUX
YTBEP/KICHUH, 33/1aBaTh [apaMETPbIM KPUTEPHH PEILCHNS,

- AQHAIM3UPOBATh IIOJYYECHHBIE B XOJE€ PpELICHUS
3aJa4d  Pe3yNbTaThl, KPUTUYECKM OLIEHUBATh HX
JOCTOBEPHOCTH, IIPOrHO3MPOBATh M3MEHEHHME B HOBBIX
YCIIOBHAX;

- YMeTb TEPEHOCUTb 3HAHWS B  TO3HABATENBHYID U
MPAKTHYECKYI0 00JIACTH KU3HEEATETbHOCTH;
- yMeTh HUHTETPUPOBATh 3HAHUS U3  Pa3HBIX

MpeIMETHBIX 00IacTel;
- BBIIBMTaTh HOBBIC HJCH, IpeUiaraTh OPHIHHAJIbHBIC
TOIXO/IBIN PEIIICHUS,
CIIOCOOHOCTh MX MWCIIONB30BaHHMS B IO3HABATENLHOM H
COLIMAIBHON IIPAKTUKE

*MIPUHLMIIBI (YUCTOTHI TAMET, KOMILIEMEHTAaHOCTH);

*npaBuna(Muaumyma  10.JIuOuxa, 9KOJOTMYECKOH  MUpaMUIbI  YMCE,
0MOMacChl ¥ SHEPTUN);
*runotesbl(koarepBaTHOM AM.OnapuHa, TIEPBUYHOTO OynboHa

Jx. Xomnneitna, mukpochep C.Dokca, pudozuma T.Yek);

*copmMupoBaTh yYMEHHS PACKPBIBAaTh COJAEpHKAHHE OCHOBOIOJAraroIIUX
OHMOJIOTUYECKUX TEOPHUil U TUTOTE3: KIETOYHOH, XPOMOCOMHOM, MyTallMOHHOM,
3BOJIIOLMOHHOM, IPOUCXOK/IECHNUS JKU3HU U UETI0BEKA ;

*BlIajieHWe CUCTEMOW 3HAHWH 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHWUS,
HCTIONb3YeMbIX B OUOJOTUYECKHX  MCCIENOBAHMAX HKHBBIX OOBEKTOB U
dKOCHCTeM(OTMCaHNe, W3MEpeHHe, MPOBEIAeHHE HAOMIOAEHH); crmocodamu
BBIABJICHUS Y OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE;
*copmupoBaTh  yMEHHS ~ pacKphIBaTh OCHOBOITOJIararoue
Ouonornueckre 3akoHbl U 3akoHOMepHocTH (I.Mennens, T.Moprana,
H.W Basunosa, J.I'ekkens, ®.Mromnepa, K.bspa), rpanumsl ux
NPUMEHUMOCTH K ’KHMBBIM CUCTEMaM);

-yMeTh BbIAeJATh CylleCTBeHHble NMPHU3HAKHU: CTPOCHUE BUPYCOB,
KJIETOK IIPOKAPUOT M 3YKAPUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX

OpraHU3MOB, BHJIOB, OMOI€OLEHO30B, J3KOCHCTEM U Ouochepsl;
CTPOCHUE OpPraHOB M CHUCTEM OPraHOB pACTEHUH , JKUBOTHBIX U
YeNoBeKa;

-0MOJIOTHYECKHX  TpoleccoB: oOMeHa  BElIeCTB(METabOIN3M),

UH(POPMALIMU U MIPEBpaIllEHUE SHEPTUH, OPOAOKEHUS, aBTOTPOPHOTO U
reTepoTpoHOro THIIOB NHUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, MeHo03a, TaMEeTOreHe3a, 3MOpUOoreHe3a, MOCTIMOPHOHHOTO
pa3BuUTHS, pa3MHOXKECHHS, WH/IUBUYaTBHOTO pa3BUTHS
opraHu3Ma(OHTOT€HEe3a),  B3aMMOJCHCTBHS  TI'€HOB, TE€TEPO3HCa,
JEHCTBUI UCKYCCTBEHHOT'O OTOOpa, CTAaOMIU3UPYIOIIETO, TBHUKYIIETO
U Pa3phIBAIOIIETO E€CTECTBEHHOrO OTOOpa; aJIONaTPUYeCKOTO |

CHUMITATPUYECKOTO BHJ000pa30BaHUS; BIMSHHUA JBUXKYIIUX CHII
9BOJIIOLIUU Ha TeHO(OHJ MOMYJSALMM; MPUCIOCOOIEHHOCTH
OpraHu3MOB K CpeAe OOHWTaHus; 4YepelAOBaHHUS HaIpaBICHUUN

OBOJIIOIUH; KPYTOBOPOTa BEIICCTB U IIOTOKA DHEPIUH B 9KOCUCTEMAX

npnoﬁpeCTn ONIBIT TMPUMCHCHHA OCHOBHBLIX MCTOAOB HAY4YHOI'O
IMO3HaHHusA, HCIIOJIB3YyCMbIX B OHOJIOTHH: H&6J'IIOI[CHI/I$I Hn OIIMCaHUsA
JKHMBBIX CHCTCM, IIPOLCCCOB H SIBJICHI/II\/'I; opraHmM3anyvu M IIpOBCACHHC




*cpopMHPOBATH YMEHHSI BBIJICIATh CYNIECTBEHHBIC TNPU3HAKU
BUPYCOB, KJETOK TPOKAPHOT M OSYKApUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHH3MOB, BHJIOB, OMOTE€OIICHO30B W IKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEIECTB U MPEBpAICHUE SHEPTHH B
KJIeTKe, (POTOCHMHTE3a, TIACTHYECKOTO M JHEPreTHYEeCKOro OOMeEeHa,
XEMOCHHTE3a, MHUTO3a, MeHo3a, OIUIOJIOTBOPEHUS, pPAa3BUTHA U
pPa3sMHOXKEHUs, WHIANBHYyaTbHOTO Pa3BUTHs OpraHn3Ma(OHTOTeHE3a),
60pbOBI 3a CYLIECTBOBAHMUS, €CTECTBEHHOTO orbopa,
BUJ000pa30BaHus, MPUCIOCOOJIEGHHOCTH OpPraHM3MOB K  cpene
OOWTaHUs, BIUSAHUA KOMIIOHEHTOB HSKOCHCTEM, aHTPOIOTE€HHBIX
M3MEHEHH B KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB U
npeBpalleHlH YHepruu B Ouocdepe;

*cpopMHpOBATH YMEHHS] TPUMEHSTHh TONyYCHHBIC 3HAHUS IS
OOBSICHEHUs] OMOJIOTMYECKUX MPOLECCOB M SIBICHUN IS NPUHATHSA
MIPAKTUYECKUX PEIICHUW B TOBCEAHEBHOM JKM3HM C  LEIbIO
obecriedyeHuss 0€30IACHOCTH  CBOErO  3/0pOBbS U 37I0POBbS
OKPY’KaIOIIUX JIIOJIEH, COONIIOCHHS 3I0pOBOr0 o0pasa >KM3HU , HOPM
rpaMOTHOTO  MOBEJIEHHs B OKpY’XKarolled MNpUpPOAHOM  cpene;

MTOHUMAHUS HEe00X0IUMOCTH HCIOJIb30BaHUs JOCTUKEHHUH
COBPEMEHHOU
ouonoruu u OMOTEXHOJIOT Ui JUTSt pPalMOHAIIBHOTO

MIPUPOJONOIB30BAHMS; YMEHHE MCMOJIb30BaTh COOTBETCTBYIOLIUE
apryMeHThI, OHOJIOTMYECKYI0 TEPMHHOJOTUIO ¥ CHMBOJIUKY JIJIS
JIOKa3aTellbcTBa POJCTBA OPraHM3MOB pPa3HbIX CHUCTEMATUYECKHX
TPYII; B3aUMOCBSI3M OPTraHU3MOB M CpeAbl OOWTAHWSA, EIUHCTBA
YeNOBEYECKUX pac; HEOoOXOOUMOCTH 3J0pPOBOTO 00pasza >KU3HH,
COXpaHEHHUs pPa3HOOOpa3Wsi BHUIOB W OKOCHUCTEM, KaK YCJIOBHS
COCYLIECTBOBAHHUSI IPUPO/IbI U UETIOBEUECTBA;

*chopMupoBaTh yMEHHUsI pemiaTb  OWOJOTWYECKHE  3aJ]layH,
COCTaBJISITh TEHOTUIIMYECKUE CXEMbl CKPELIMBAHMS JIJISl Pa3HbIX THUIIOB
HaCJIE0BaHUS TPU3HAKOB y OPTaHU3MOB, COCTABIISITh CXEMBI TIEPEHOCA
BEIIECTB U DHEPTHH B dKOcHCTeMax(ILleMu MHUTAHUS, MHUIIEBbIE CETH)
BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIE CBS3UM MEXIY HCCIETyEeMbIMU
OMONOTHYECKUMU OOBEKTaMM, TMpOILleCCaMU U SBICHUSIMH; JAeNaTh
BBIBOJIbI U TIPOTHO3BI HA OCHOBAHHH TOJYUYEHHBIX PE3YJIbTaTOB;




*cpopmupoBaTHL yMEHHMS] KPUTHYECKH OLEHUBATh HH(OPMAIINIO
OMOJIOTUYECKOTO  COJIepKAHUSA, BKIIOYAIOUIYI0  IICEBJOHAYYHbIE
3HAHUS ~ W3  PA3JIMYHBIX  HCTOYHHMKOB(CPEICTBA  MAacCCOBOM
MHpOPMAaLIMK, HAyYHO-TIOMYJSPHbIE MaTepHalibl); MHTEPIETHPOBATH
ATHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIeOBaHUI B OuoJoruu,
MEIULIMHE, OMOTEXHOJIOTHH; paccmaTpuBath rio0anbHbIe
HKOJIOTMYECKHE MpOoOJIeMbl COBpEMEHHOCTH, (OpPMUPOBATH IO
OTHOIIEHHIO K HUM CBOIO COOCTBEHHYIO MO3UIINIO, YMEHUE OIICHUBATh
ATHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEJIOBaHUNW B obsactu
OMOTEXHOJOTMH M  TEHETHYECKUX  TEeXHOJOTHH(KIOHUPOBAHHE,
HCKYCCTBEHHOE OIIOIOTBOPEHUE, HANPABICHHOE U3MEHEHUE TeHOMa
CO3JIJaHHE TPAHT€HHBIX OPraHU3MOB);

*copMuUpoOBATH YMEHHS CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIC U
YCTHBIE COOOIIEHHsI Ha OCHOBE OMOJIOTMYECKOM HHdopManuu wu3
HECKOJIbKUX HCTOYHUKOB, TPAaMOTHO HCIIOJIb30BaTh IOHATHUIHBIN
anmapar OMOJIOTHH;

*ymeTb BbIIBUTaTh TUIOTE3bI, MIPOBEPSTh ux
AKCIEPUMEHTAIbHBIMU CpeICTBaMH, bopmynupys LeNb
WCCJIEIOBaHMsI, aHAJIU3UPOBATh IOJyUYEHHBIE PE3yJIbTaThl U JAENaTh
BBIBO/IBI;

*NPUHUMATH Yy4acTHe B HAYYHO-HMCCJe/l0BaTe/]bCKO padore 10
OMOJIOTMH, JKOJIOTMM M  MEAMLMHE, MpoBOAMMONH Ha 0asze
CTYJCHUYECKMX Hay4yHbIX OOIIECTB U MyOJUYHO MPEJICTaBIAThH
MOJIyYEHHbIE PE3yJbTaThl Ha CTYAEHUYECKUX KOH(EPEHIHSIX pa3HOro
YpPOBHS

OK 02. Ucnonb3oBaTh
COBPEMEHHBIE CpPEJICTBA
TIONCKA, aHANM3a ¥ HHTEP-
nperanuy nHGopManuu u
UH(OpMaIIIOHHBIE
TEXHOJIOTUH JTS BBIOTHEHHUS
3a]1a4 IpodecCHOHATEHOM

B 00s1acTH HEHHOCTH HAYYHOI'0 O3HAHHS:
*cOopMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY  YpOBHIO  DPasBUTHSA  HAyKu U
OOIIIECTBEHHOM TPAKTHKH, OCHOBAHHOTO HAa JHajiore
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHI0 CBOEro MecTa B
TIOJIUKYJIETYPHOM MHUPE;

*COBEpIICHCTBOBAHNE SA3bIKOBOM M YMTATENBCKON KYJBTYpHI

chopMupoBaThL YMEHHs] KPUTHYECKHM OLEHUBATH HH(OPMALMIO
OMOJIOTHYECKOr0 COJAepP:KaHUsl, BKIIOUYAIOIIYI0 TICEBIOHAYYHBIE
3HAHUS W3  PA3JIMYHBIX  HCTOYHHMKOB(CPEICTBA  MAacCCOBOM
uH(pOpMaIlMK, HAYYHO-TIOMYJIIPHBIC MaTepUabl);

WHTEPIPETUPOBATH ATUYECKUE ACIeKThI COBPEMEHHBIX
UCCIIEIOBAaHU B OHONOTWH,  MEOUIMHE, OHOTEXHOJOTHUH;
paccMaTpuBaTh I7100aIbHbBIE SKOJOTHYECKHE MPOOIEMbI




JCATCIIBHOCTH

KaK Cpe/CTBA B3aMMOJCHCTBHSA MEXIY JIOAbMHU M MO3HAHUS
MHPA;

*OCO3HAaHME  [EHHOCTH  HAyYHOM  JICATENBHOCTH,
TOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO i
HMCCTIEIOBATENECKYI0  IeATENbHOCTh MHAMBUAYaIbHO W B
TpYIIIE;

OBnajicHie yHUBEpPCATLHBIME YYEOHBIMH MO3HABATEIHHBIMU
TEUCTBUAMU: B) paboTa ¢ nHOpMaIeit:

-BIIAJICTh ~ HABBIKAMU  TONYYeHHs HHOOpMAMU U3
MCTOYHHUKOB pa3HbIX THIIOB, CaMOCTOSTENIbHO
OCYHIECTBIATh MOWMCK, aHANM3, CHCTEMATU3AIUI0 U
MHTEpIIpeTaluio UHGOPMALMU Pa3IUYHbIX BUAOB U (OpM
TIpe/ICTABICHHUS;

CO3/1aBaTh TEKCThl B PA3IMYHBIX (opMarax ¢ y4eToM
HazHaueHuss WHPOPMALMM M  [ENeBOM  ayAUTOpPHH,
BHIOMpas  ONTUMaNbHYI0O  (OpMy  TpPENCTaBICHHS U
BU3YyaITH3AIIMH;

-OLIEHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh MH(OPMAIUH,
€€COOTBETCTBHE TIPABOBBIM M MOPATBHO-3THIECKIM HOPMaM;
UCIIONB30BaTh  CPEJICTBA  MH(POPMAIIMOHHBIX U
KOMMYHHKAI[HOHHBIX TEXHOJIOT Ui B pelIeHnn
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHW3AIMOHHBIX
3a7a4 ¢ COOMI0IeHIEM TPeOOBaHHI APTOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNS, MPABOBBIX
M JTHYECKHX  HOpPM, HOPM  HH(OPMAIMOHHON
0€30MacHOCTH;

- BIIQJIETh HABBIKAMHU PACTIO3HABAHUS U 3AIIUTHI HH(POPMAIIHH,
UHPOPMAIIMOHHOM 0€30MaCHOCTH TMIHOCTH;

- IPOSIBJIATH TOTOBHOCTh K CAMOPA3BHUTHIO,
CaMOCTOSITETTLHOCTH M CAMOOTIPEICTICHHUIO;

-OBNAJICHIE HABBIKAMU Y4eOHO-HCCIEI0BATENbCKOM,
MPOEKTHOM U COLUANBHON AeATENbHOCTH;

- COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHHIO K HUM CBOIO
COOCTBEHHYIO TO3MIIMIO, YMEHHE OIICHHBATh JTUYECKUE ACTEKTHI
COBPEMEHHBIX HCCJICJIOBaHUH B 00JacTH OHOTEXHOJIOTHHA U
TEeHETHYECKUX TEXHOJOTHI(KIOHUPOBAHUE, UCKYCCTBEHHOE
OIUTOJIOTBOPEHHUE, HAIMPABJICHHOE W3MEHEHHE TIE€HOMA CO3JaHHe
TpPaHTE€HHBIX OPTAaHU3MOB);

- chopMHpPOBaTh YMEHHUS CO3/1aBaTh COOCTBEHHbIE MTUCHbMEHHbIE
Y YCTHBIE COOOIICHHS Ha OCHOBE OMOJOTMYecKoW MH(popmammu w3
HECKOJIbKUX MCTOYHHUKOB, I'PaMOTHO HCIOJB30BaTh MOHSITHHHBII
anmapat OHOJIOTHH;

OK 04. DddexrrBHO

OsnaseHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU

chopMupOBaTh YMEHHsl CO31aBaTh COOCTBEHHbIE NMUCbMEHHbIE H




B3aUMOJICHICTBOBATH U
paboTaTh B KOJIEKTHUBE 1
KOMaHJIe

0) coBMecTHas 1eSITeIbHOCTD;

TIOHAMATb 1 UCTIONB30BATH MPEHMYIIECTBA KOMAH/THOH 1
MH]I. paboTHI;

YCTHbIE COOOIIEHUs] Ha OCHOBE OHOJOTMYECKOW HHPOpMAIUHU U3
HECKOJIBKUX HCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh IOHATHIHBIN
anmapat OUOJIOTHH;

-[IPUHUMATD eIH COBMECTHOMI JIeATeILHOCTH,
OpTaHU30BbIBATh M KOOPIMHUPOBATH JCHCTBUS TIO €€
JTOCTHKEHHUIO: COCTaBIIITh 1aH JICHCTBHM,
pacnpenensaTh pojdd C Y4eTOM MHEHUM YYaCTHHKOB

00CykKIaTh Pe3yNIbTaThI COBMECTHOM paboThr;
KOODIMHUPOBATh ¥ BBIIONHATH PaboTy B  YCIOBUAX
peaNbHOro,  BUPTYQIBHOTO ¥ KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS;

-OCYILECTBIIATH MO3UTHBHOE CTPATETUYECKOE TOBE/ICHHE B
Pa3TMYHBIX ~ CHTyalUsX, TPOSBIATH  TBOPYECTBO U
BOOOpaxkeHue, ObITh MHUIIMATHBHBIM

OpJ1ajicHiE YHUBEPCATLHBIMU PEryISTHBHBIME JCHCTBHSAMILT)
IPUHATHE ce0s 1 APYTUX JIOJeH: TPUHUMATh MOTUBBI U
apryMEHTBI IPYTHX JIOJICH MPH aHAN3€E PE3yIbTaTOB
JIeATebHOCTH; IPU3HABATH CBOE MPABO U MPABO PYTUX
JIIOJEH Ha OIIMOKM, pa3BUBATh CHOCOOHOCTH TIOHUMATH MHUD

- YMETb BbIIBUTaTh TUIIOTE3bI, IIPOBEPSATH ux
9KCIIEPUMEHTAILHBIMU CpeICTBaMy, bopmynupys LeNb
WCCIIEI0OBaHMs, aHAIU3UPOBATh MOJIyYEHHbIE PE3yJIbTaThl U JAENaTh
BBIBO/JIBI;

- TpPUHUMATh YYacTHe B HAYYHO-HMCCIIEOBATENBCKON pabore 1Mo

OMOJIOTMH, JKOJIOTMM M  MEAMLHMHE, MpoBOIAMMONH Ha 0asze

CTYJCHUYECKHX Hay4yHbIX OOIIECTB U MyOJUYHO MPEJICTaBISATH

MOJIyYEHHbIE PE3yJbTaThl Ha CTYAEHYECKUX KOH(EpPEHIHSIX pa3HOro

YPOBHS

OK 07. ConelicTBOBAaTE
COXPaHEHUIO
OKpY’KaroIIei cpepl,
pecypcocoepekeHuto,
HPUMEHATH 3HAHUS 00
M3MEHEHUH KITNMATa,
MIPUHIIMIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3G PEeKTHBHO
JIEWCTBOBATE B
4pe3BbIYAHBIX
CUTYaIUsX

B o0s1acTi 3K0/10rMY€CKOr0 BOCHUTAHHUS:

-chopMUPOBAaHHOCTH HKOJIOTUYECKON KYJBTYPBI,
MOHMMaHHE BIIASHHS COIMATbHO-3KOHOMUYECKHX
IPOLIECCOB HA COCTOSHME IIPUPOJHOM M COLMAIBHOM
Cpelbl, 0CO3HAHHE TI00ATBLHOTO XapaKTepa IKOJOTMIECKUX

npoOiem;
-[UIAHAPOBAHUE W OCYLIECTBJIECHHE  JCUCTBUHA B
OKpyXalollell cpee Ha OCHOBE 3HAHUA LEIeH

YCTOMYUBOIO Pa3BUTHSA YEJIOBEUECTBA;

-aKTUBHOE HEIPUATHE ACUCTBHUM, NPHUHOCALIMX BpeEX
OKpYKaroIeii cpejie;

-yMEHHE IPOTHO3UPOBATh HeOIaronpusATHbIE
SKOJIOTUYECKUE MOCIEACTBUS NPEIIPUHAMAEMBIX JEHCTBHI,
TIPEAOTBPALLATD HX;

Bunagers cucremoii 3HaHHI 00 OCHOBHBIX METOJAAX HAYYHOI'0 IO3HAHMS, HCIOIb3YEMBIX

B OMOJIOTHYECKHX HCCNENOBAHMIX JXKMBBIX O0BEKTOB M 3KOCHCTEM(OMHCAHUE, N3MEPEHHE,

NPOBEJCHNE HAOMIOACHNH); CTIOCOOaMH BBISBICHHS U OLEHKN aHTPONIOTEHHBIX M3MEHEHHIT B

IPHUpPOJE;

-yMeTb BBISIBJISATh OTIMYMTeJbHbIe MPU3HAKH KUBBIX CHCTEM, B TOM dYHclie IpuOOB,

pacTeHWi, JKMBOTHBIX WM 4eJOBEKa; MPHCIOCOONEHHOCTh BHIOB K cpele OOWTaHUS,

a0HOTHYECKHX U 6I/IOTI/I‘ICCKI/IX KOMIIOHCHTOB 3KOCUCTCM, B3aUMOCBSI3EH OprannusMoB B

COO0OIIECTBAX , AHTPOIIOTEHHBIX H3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

-yMeTh BBbIIEJIATh CYIIECTBEHHbIC NPH3HAKH OHOJIOTHYECKHX IPOLECCOB:
oOMeHa BemecTB(MeTabonn3Ma), HHOOPMALMK U IPEBPAIEHUN YHEPTHH, OpOXKEHHS,
aBTOTPO(HOTO M TETEPOTPO(HOTO THIIOB NMUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, Melo03a, TaMeTOreHe3a, SMOpHOTreHe3a, MOCTIMOPHOHHOTO pa3BUTH,
Pa3MHOEHUS, WHIUBHYaIEHOTO pasBUTHA OpraHu3Ma(OHTOTeHE3a),
B3aMMOJEHCTBHA TE€HOB, TeTEPO3MCa, [EHCTBHH HCKYCCTBEHHOTO  OTOOpa,
CTaOMIM3UPYIOIIETO, JABMXKYIIETO ¥  Pa3pbIBAIOIIETO E€CTECTBEHHOIO 0TOOpa;
QJUIONIATPUYECKOTO U CHMIIATPUYECKOTO BUA000PA30BAHUS; BIUSHUS ABIDKYIIUX CHII
SBOJIIOLIMK _ Ha TeHO(OH]I IMOMYJIIIUHU; TPUCIIOCOOICHHOCTH OPraHu3MOB K cpejie




_pacmnpeHHe OIIbITA JCATCIbHOCTH 3KOHOFI/I‘-I€CKOI71 06I/ITaHI/IH; YEpEaAOBaHUA HaHpaBJIeHI/Iﬁ OBOJIIOIINH, KPYTOBOPOTa BEHIECTB U ITOTOKA
HAIpaBJICHHOCTH; OBIIAJICHUE HABBIKAMU Y4eOHO- OHEPIHI B SkOCHCTEMAX
HCCIEI0BATENbCKOM, MPOEKTHOM HMCOIUAIBHOMN IEATEIbHOCTH.




Crpykrypa u cogep:xxanue odmeodpasoBareabnoro npeamera OVYIL1S buosorus

1.2. O0beM TUCHMILTHHBI M BHIbI Y4eOHOH PadoThi

Bun yueOHOl paboTh O0beM B yacax
O6beM 00pa3oBaTeNbHON MPOrpamMMbl TIpeMeTa 152
B T.4.

(OCcHOBHOE COEpKAHNE 116
B T. 4.:

TEOpPETHIECKOe 00yUeHHE 72
[PAKTHYECKUE 3aHATUA 44

B T.4. KOHTPOJIbHBIE PabOTHI 8

B T.4. JTaOOPaTOPHBIC 3AHSTHS 12
[IpodeccroHanbHO-OPUEHTUPOBAHHOE COIEPKAHUE 24
(comepkaHue MPUKIATHOTO MOTYJIS)

BT. U..

TeOpeTHYECKOe 00yYeHHe 8
MPaKTUYECKHUE 3aHATUS 16

B T.4 J1a00OpaTOPHBIE 3aHATHS 2
CamocrosiTenbHas paboTa 6
[IpomesxyTouHas aTTecTanys (3K3aMeH) 6




1.3. TemaTuyeckuii MIaH W cofepKaHHe Y4eGHOTO MpPeaMeTa

HaumenoBanue Coaep:xanue yueOHOro MmaTepuasa (0CHOBHOE H MPO(eCcCHOHATbHO-0PHEHTHPOBAHHOE), O6bem  [Dopmupyembie
a3/1€JI0B U TEM Ja00paTOpPHbIe H MPAKTHYECKHE 3AHATHS, PHKIANHOH MOTY./Ib 4acoB  |[KOMIIETEHIMU

OcHOBHOE coflepKaHue 102
Paznen 1. Knerka-cTpykTypHO-QYHKIMOHAILHAS CTPYKTYPA KHBOTO. 8
Tema 1.1. bronorus kak [buosorus kak Hayka. CBsi3b OMOIOTUH C IPYTUMHU HayKaMu: Onoxumus, buodusrka, buonuka, renoreorpadus u ap. Posb u mect 2 0K 02
HayKa. Ouosoruy B (OPMUPOBAHUH COBPEMEHHON KAPTUHBI MUpA. 3HAUCHHE OMONOrndIecKiX 3HaHui. Mctopust Ononornu. 3HaueHue

UTONOTMH JUTS Pa3BUTUS OMOJIOTHH U TIO3HAHUS NPUPO/Ibl. METO/IbI LIUTONIOTHH: MUKPOCKOIHUS, XpoMaTorpadus, snexrpodopes,

METOl MEYCHHBIX aTOMOB, U depeHnanbHoe IeHTpeyTHPOBAHNE, KYIbTypa KICTOK.
Tema 1.2. O6mas Paznoobpazue 6uocuctem. Opranuzaiys OMOJOTHYECKUX CUCTEM. Y POBHU OpraHHU3aIs OMOCHCTEM: 2 0K 02
XapaKTepPUCTHKA KI3HU [MOJICKY/ISIPHO-TEHETHYCCKHi1, OPraHOMAHO-KIICTOUHBIN, OPraHM3MCHHBII, IOMYIISILIHOHHO-BUIOBOI,

HKOCHUCTEMHBIH(OHoreonieHoTuYeckuii), Onochepusiii. Hayku, nzyuatommue 6nonoruueckue 0ObeKThl Ha

Pa3HBIX YPOBHSX OpraHu3anuu xku3Hu. OO0IIas XapaKTepUCTUKA )XKU3HU, CBOMCTBA )KUBBIX cucTteM. [Iporieccsr,

MIPOUCXOIAIINE B OMOCHCTEMAX.
Tema 1.3. Buonornueckn [XMMHYECKHI cOocTaB KiieTkd. HeopraHuueckue BemecTBa KIETKH, HX OMoMornyeckas pojib. OpraHnyecKue BeIecTBa KIETKY. 2 OK 01, OK 02,
BAKHBEIC XUMUUCCKIE buonornyeckue momamepsl. benku. Ctpykrypa u GpyHKImH OenKOBOM MOJEKy bl DepMEHTBHI, MPUHIIAIT UX JEHCTBUS. YTIEBOIBL. OK 04
CoeuHeHns buonornyeckue Gpynkimu munuaoB. AT®. Ctpoenne monekynst AT®. buonoruueckue pynkiuu ATO.

IpakTuueckas padora Nel Ponb 6ekoB, yrieBoI0B U )KUPOB B OPraHM3Me YeI0Beka. BUTaMUHBI U OMOTOTHYECKH AKTHBHbIE 2

T00aBKY, NX 3HAUCHHE B KU3HU 4es0BeKa. ['MII0 1 -aBUTaMUHO3BI U MX TOCIeACTBUA. [IpencTaBnenue yCTHBIX COOOIICHHH 1

TPEe3eHTALNI, OATOTOBJIEHHBIX MO NIEPEYHI0 MCTOYHUKOB, PEKOMEH/I0BAHHBIX TIPEMIOABATEIEM.

JlabopaTtopnas pagora Nel Onpenenenne Buramuna C B mpoaykTax nutanus.. [loroToBka BapuaHTOB OMbITA, HAOMOICHNE 32 2

KaueCTBEHHBIMH PEAKIMAMH , 3aT0JHEHHE paboyeil TabmuIlbl, HHTepIpeTalus HabII0AaeMbIX SBICHUH, HOpMYIUpOBaHUE

BHIBO/IOB.
Tema 1.4. CTpyKTypHO- Knerounas teopusi(T.1lIBann, M.Ineitnen, P.Buxpos). OcHOBHBIE MOT0KEHUSI COBPEMEHHON KIIETOUHON TEOPUH. 2 OK 01, 02, 04
(byHKIHOHATBHAS Tumbt KIETOK: MIPOKAPHOT  YKAPHOT. CpaBHI/ITeJH:Ha;I XapaKTepUCTHKA KIETOK ayKapI/IOT(paCTI/ITem:HOH,
OpraHM3AIIA KTETOK PKUBOTHOM, rpuOHOIT) . CTpoeHne mpokapruoTudeckoi kKineTku. OcoOeHHOCTH CTPOSHHE TeTepOTPOPHOI 1

ABTOTPO(HON MPOKAPHUOTUUECKHX KIIeTOK. CTpoeHne Tia3MaTuieckoid MeMOpaHbl. TpaHCTIOPT BEIIECTB Uepes

[1a3MaTHYECKYI0 MEMOpaHy: MAaCCUBHBIN M aKTUBHBINA. DHIOIUTO3: MIOHOIUTO3, (aroruTo3. DK30IUTO3.

O6oouka wiH KieTouHas cteHka. CTpyktypa ¥ (yHKIIMU KJIETOYHOU CTEHKH PACTCHHUU U IPUOOB.

[utonnasma. L{utozoms. .1lutockener. OxHomeMOpaHHbIe OpraHOK B! KIETKHU: SHA0MmIa3MaTHyeckas ceth(D11C), anmapar 2

FOJ'H))I)KI/I, JIN30COMBI, IEPOKCUCOMBI, BaKYOJIM PACTUTCIILHBIX KIICTOK. CTpOGHI/Ie )4 q)YHKIII/IH 0)1HOM€M6paHHI)IX OpraHonaoB

KieTkd. KieTouHsIl COK. TprOp HOJIyaBTOHOMHBIe OpraHOM bl KJICTKH: MUTOXOHAPHH, INIACTUABI: XJIOPOILIACTHI,




MeHKOMIIACTbI, UX CTPOEHHE U QYHKIMHK. S nepHblil anmmapat KieTku, cTpoenue 1 ¢pyHkimn. HemeMOpaHHble OpraHouIbl KIETKY:
PHOOCOMBI, MUKPOTPYOOUKH, KIETOUHbIH LeHTp. OpraHou/Ibl ABUKEHUS: PECHUUKHU U KTyTUKH. CTpoeHue U QyHKIUN
HeMEeMOPaHHbIX OPTaHOUIOB KIETKH.

BHEpreTHyeckuil 0OMeH. AHaIpOOHbIe opraHu3Mbl. bpoxenue, aBTOTPOQHBIN 1 reTepoTpOQHbIN THII MUTaHUS. AHAaIPOOHbIE
MUKPOOPraHM3MBI Kak 00bEKT OMOTEXHOIOTUH. JTarlbl SHEPreTHYeckoro oomeHa. [ukonus. buonorunueckoe OKUCIeHUe UM
[K7ETOYHOE JIbIXAHHE.

UlabopaTopHasi padora Ne3 CrpoeHue KIeTKU(PAaCTEHUS, KUBOTHbIE, TPHOBI) U KIETOUHBIC BIIOYEHUS(KpaxMas,KapOTHHOU B! OK 01, OK 02
XJIOPOILIACTBI, XpOMOILIAacThl)» . [IproGpeTeHue ombITa MPUMEHEHHS! TEXHUKH MUKPOCKOTIPOBAHHUS MPH BBINOTHEHMH JIP.
[lonroToBKa MUKpPOIPENapaToB, HAOMIOAEHHUS € TIOMOIIbI0 MUKPOCKOTIA , BHIBICHHE PA3THUMi MEXK/TY H3y4aeMbIMU 00bEKTaMH,
MHTEpIpETALMs HAOMOIAeMBbIX SBIECHUH, HOPMYITHPOBAHNE BHIBOJIOB.
Tema 1.5, Knaccudu-  [CtpoeHue XpoMocom. XpoMOCOMHBIH HAO0P KIETOK, TOMOJIOTHYHBIE M HETOMOJIOTHYHBIE XPOMOCOMBL., TATIOWTHBIH M TUILIONTHBIH OK 01, OK 02
[xanmsHOMeHKnaTypa 1 [Hadop . Hykneunosbie kucnotsl. JIHK u PHK. Crpoenue HyknennoBbix kucinot. Hykneorunsl. KommnemenTapHbie a30TuCThIe
cTpoeHue HeopraHu- |ocHosanus. [Ipasuna Yapradda. Ctpykrypa JJHK-1Boitnas crupamns. Mectonaxoxaenue u buonormueckue dhynxuun JHK. JTHK-
4UECKUXBELIECTB prneprusa .Busl PHK. @ynxumu PHK B knetke.
[[IpakTiyeckue 3ansTus Nel. Pemenne 3a1a4 Ha onpe/eeHne NOCIeN0BaTENbHOCTH HYKIEOTHIOB
Tema 1.6 IIpoueccsr  [Matpuunsiii cuntes JIHK-perumkanus. [Tpunuuns! permkanun JIHK. Mexannsm permukanun {HK. Penapauus JIHK OK 01, OK 02
MATPHYHOIO CHHTe3a |(IOpeIUIMKAaTHBHAS, OCTpeIUIiKaTuBHas). Peakius MaTpuyHoro cuuTe3. [IpuHIII KOMITIEMEHTApHOCTH B Peakilii MaTPHYHOTO
cunte3. JJHK u rensl. ['enetnueckuii kox, ero cBoiictsa. Tpanckpumnims-mMarpuunsii cuntes. PHK. Tpancnsuus u e€ stamsL.
Y crioBust 6uocunTesa 6enka. Ctpoenne —PHK u koqupoBanue amunokucnot. Poss pubocom B Onocuntese Oenka.
[[IpakTuyeckue 3ansTus Ne2. Pemmenue 3a/1a4 Ha omnpeeneHue nocue0BaTeNbHOCTH AMUHOKUCIIOT B MOJIEKYJIe OenKa. OK 01, OK 02
PerieHne 3aa4 Ha OMpezIeneHne MocIeI0BaTebHOCTH AMHHOKUCIIOT B MOJIEKYJIe Oelka B clyyae H3MEHEHUs
nocnenoBarenbHocTH Hykneotnaos JIHK.
Tema 1.7. Bupychl- HeKeTouHbIe (OPMBI JKH3HA U 00IUTaTHBIE TTapa3uThl. CTPOEHNE MPOCTHIX 1 CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OK 02,0K 04
[Hexnerounsie gopmbl oaxreprodaros. Kusuennsiii uuki-{HK-copepxarux Bupyco, PHK-conepxarux Bupycos, 6akreprodaros. BUY ,rematut yenopexa.
OKU3HH bakTepun. O6mas xapakrepuctuka. [loHarre mramm. Bupycsl u 6akTepuu: CXOACTBA B Pa3THIHSL.
[[IpakTuyeckue 3ausTus Ne3. Bupycusie u 6akrepuanbHbie 3a001eBanus. OOMINe TPUHIAIB HCTIONb30BAHUS JIEKAPCTBEHHBIX OK 02,0K 04
BeriecTB. OcoOEHHOCTH IPUMEHEHUs aHTHOMOTHKOB. [IpescTaBneHue yCTHBIX coO0IeH H ¢ mpe3eHTanuei, MoAr0TOBICHHBIX 10
EPEeYHIO MCTOYHNUKOB, PEKOMEH/I0BAHHBIX IIPEMIOAABATENEM.
Tema 1.8. Oomen ACCUMUIIAINS U IUCCUMUITALMSA-IBE CTOPOHBI MeTaboM3Ma. THIbl 0OMEHa BEIEeCTB: aBTOTPO(HBIN U TeTepOTPOQHBIN, a9pOOHBIH 0K 02
BellecTB H MpeBpaie- |1 aHadpoOHbINA. DHEepreTnyeckoe odecrneuenne kietTku: npepamenre AT B oOMeHHBIX mpomeccax. DepMeHTATHBHBII XapakTep
Hie JHePTHH B KJIETKe. [peaKiuii KIeTOYHOr0 MeTaboMM3Ma.
[TepBuuHblil cCHHTE3 OpraHMYecKuX BelecTs B kieTke. [lnactuueckuit oomen. Porocunte3. XeMocHHTe3. AHa3POOHBIH OK 02




UK KJIeTkd. MuTo3.
[Meiio3.

Tema 1.9. ’Kusnennslii [KietounsIit K, ero nepuos! 1 peryisauus. [lepuoast untepdassl ux ocodernoctu. lnddepeHumas KIeTku 1 apect

NIETOYHOTO KA. [enenue kieTku-muto3. CTaus MATO3a M MPOMCXO/ISAIINE TIpoLiecchl. KaprokuHes u utokuHes. buosoru-
eckoe 3HaYeHne MUTo3a. Melio3-penykuronHoe aenexue kinetku. Ctaguu Meio3a. Melio3-0CHOBa MOJIOBOIO Pa3MHOKEHHSL.
OBEJICHUE XpOMOCOM B Meiio3e. Kpoccuurosep. buonorndeckuii cMbicn Meido3a. Meio3 B JKU3HEHHOM IIMKIJIE OPraHU3MOB.

OK 04, OK 02

[Kontpotbias pa6ota. MoseKy pHblit yPOBEHb OPraHH3AIIIH KHBOTO.

[Pa3nen 2

Ctpoenne u pynxmun opranusma(llpodeccnonanbHo-opueHTHPOBAHHOE COAEPAKAHNE TEOPETHYECKOT0 00yYeHHUs.)
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Tema 2.1. Ctpoenue
OpraHu3Ma.

[[IpodeccuonanLHO-OPHEHTHPOBAHHOE CO/leP:KAHUE TeOpeTHYeCKOro 00yyenusi. OTHOKIETOYHbIE OpraHM3Mbl. KonoHUaIbHbIE
Oprasi3Mbl. MHOTOKIIETOUHBIE OpraHu3Mbl. B3anmocss3b yacTell MHOrokneTouHoro opranusma. @yukius. Opraubl u cuctema
OprasoB. Anmapartsl opraHoB. ['oMeocTa3s opranusMa 1 ero HOAEPKaHKe B MPOLECCe KU3HeAeATeNbHOCTH. OyHKIMOHANbHAS
crcTeMa opraHoB. TkaHu pacTeHui. TkaHY XKUBOTHBIX U 4yenoBeka. Opraubl pacTeHuid. Opranbl 1 CUCTEMA OPTaHOB KUBOTHBIX U
HETI0BEKA. 3HAYEHUE ONOPB, ABIKCHUS, TUTAHNS, JAbIXaHHs, TPAHCIIOPTA BEILECTB, BBIICIUTEIbHAS, 3AIUTH]. SHAYCHHUE
[IPOSBJICHNUS Pa3APAKUMOCTH U PETYIIALUH.

OK 01,
OK 02

J11s1 cniermanbrocTr 34.02.01 CectpurHCKOE €10 T/Ie 00BEKTOM H3y4eHus sBiseTcs pasjen «Yenosek», Tema «CTpoeHue
OpraHm3May YITyOIeHHO M3ydaeTcsi Ha MPUMEpe OpraHu3Ma yenoBeka. [KaHW, OpraHbl M CHCTEMbI OPTaHOB PACTEHUHN U
PKUBOTHBIX paccMaTpHBalOTCs 0030PHO.

OK 01,
OK 02

[[TpaxTuyeckue 3ansTus Ned Teopus KIOHATBHO-CENEKIMOHHOTO nMMyHUTeTa [1.9pmixa, .M. Meunukosa. H(bekuroHHbIE
BaboIeBaHNs U dnueMus. BaxHeiinye snuieMun B HICTOPUH YenoBeyecTBa. BakuyHamys kak mpoduIakTuka MHQEKIMOHHBIX
BaboneBanmid. [IpencraBnenne yCTHBIX COOOMIEHNMH ¢ IPe3eHTAIUEH, TOATOTOBIEHHBIX 110 TIEPEYHIO HCTOYHHKOB,
€KOMEH/IOBaHHBIX PEMOABATENEM.

OK 01,
OK 02

Tema 2.2. ®opmbl
[PA3MHOKEHHS
OpPraHH3MOB.

podreccHOHATLHO-OPHEHTHPOBAHHOE COJep KaHHe TeopeTHYecKoro 00yueHusi. DopMbl pa3sMHOKEHHS OPTaHH3MOB.
€CIIOJIOE ¥ MOJIOBOE PAa3MHOKEHHE. BHJIBI O€CTONoro pasMHOKEHHS: IPOCTOE ACNEHNE Ha JIBOE, TIOYKOBAHUE, PA3MHOKEHHE
TIOpaMH, BETETATHBHOE PA3MHOXKEHHE, (pparMeHTaIys, KIoHupoBanue. [1010Boe pasMHOKEHHE.

OK 02

1 cretmanbHocTn 34.02.01 CectpuHckoe feno rae o0beKToM H3yueHns sBisercs pasnen «Yenosek», Tema «Dopmbl
A3MHOXEHHS OpraHu3May YITyOJIeHHO M3ydaeTcs Ha MpUMepe opraHu3Ma yenoBeka. PasMHOMNKEHNE pacTeHUH U )KUBOTHBIX
ACCMATPUBAIOTCS 0030PHO.

Tema 2.3. Onrorenes
PKUBOTHBIX H
ye0BeKA.

["ameTorenes y xuBoTHBIX. CriepmaroreHes u oorenes. CTpoeHue ToI0BBIX KIeToK. OMmIooTBOPEHHE U IMOPHOHANBHOE PA3BUTHE
bKUBOTHBIX. [lapTenorenes. DmOpurorene3(Ha mpumepe MaHieTHuka). Ctaaun sMOprorenesa.

OK 04,
OK 02

Poct 1 passutue xuBoTHBIX. [locTamOpuonanshblii nepuoa. [Ipsamoe u Hempsamoe passuTthe. Pa3sutie ¢ Meramopdo3oM y
0€CII03BOHOYHBIX 1 TI03BOHOYHBIX KUBOTHBIX. CTaIMH OCTIMOPHOHAIBHOTO Pa3BUTHS y KUBOTHBIX U 4yesoBeka. [1eprost
OHTOreHe3a. bruonornyeckoe crapeHue U cMepTh. [ €pOHTOIIOTHSL.

OK 04,
OK 02

Tema 2.4. Ourorenes
pacTeHuit

["amerodut u ciopodut. Passutie u pasMHoxkenue Bogopocieii. Pa3utue u pa3MHoXkeHHe CIOPOBBIX pacTeHuil. PasMHokeHue 1
pa3sBUTHE CEMEHHBIX pacTeHui. Poct. [leproibl OHTOreHe3a pacTeHuH.

OK 04,
OK 02




Tema 2.5. OcHOBHBIE
MOHATHS T€HEeTUKH.

['eHeTHKa Kak HayKa O HACJIEACTBEHHOCTH ¥ M3MEHYMBOCTH OpTraHu3MOoB. OCHOBHBIE TEHETHUECKUE MOHATHS ¥ CUMBOJIBL. | €H.
[ ‘eHoTHI. DeHOTUII. AJIENbHBIE TeHBI. AJIBTEPHATHBHbIC IPU3HAKU. [[OMHHAHTHBIN 1 pELIECCUBHBIN IIPU3HAKK. ['oMo3uroTa u
reteposurota. Yucras mnus. ['nOpuapl. OCHOBHbIE METO/IbI T€HETUKU: THOPUI0TOTNIECKUH, LIUTOIOTUUECKUE, MOJIEKYIISPHO-
FCHETUYECKHUE.

OK 02

Tema 2.6.
3aKoHOMepHOCTH
HAC/Ie[0BAHHS.

BakoHOMepHOCTH 00pa3oBanus ramet. 3akoHsl [ . Menzens: MoHoruOpuaHoe ckpentuBanue. [[paBuio JoMUHIPOBaHKS. 3aKOH
CIMHOO0Pa3Hs MEPBOTO MOKOJIEHHS. 3aKOH pacIIeIIeHus MPU3HAKOB. [luTonormueckue mpu3HakKu MOHOTHOPHITHOTO
CKpeluBaHus. [ UmoTe3a YucToTH TaMeT. AHATM3UpYIolee CkpeluBanue. [ ubpuaHoe ckperuBanue. 3aKoH He3aBUCHMOTO
HacneoBaHus mpu3HakoB. [lomrubpuiHoe Hace[o0BaHKE U €0 3aKOHOMEPHOCTH.

OK 04,
OK 02

IHpO(beccnonanbﬂo-opneﬂmponaﬂﬂoe COACpKaAaHUE TECOPETHIECKOI0 oﬁyqum{. Pemenue 3amau Ha ONpeaC/ICHUC
BEPOATHOCTHA BO3HUKHOBEHUSA HACJICACTBCHHBIX IIPU3HAKOB TP MOHO, [IH, HOJ'II/IFI/I6pI/II[HOM W aHATM3UPYIOMIEM CKPCIIMBAHNH,
COCTABJICHUC FTCHOTUITMICCKUX CXEM CKPCIIMBAHM.

OK 04,
OK 02

Jlns1 ciermanbrocTH 34.02.01 CectprHCKOE €0 T/1e 00BEKTOM M3YUYeHHs SBISETCS paszen «YenoBeky, », Heo0XoamM moadop
TCHCTUYCCKUX 3a/1a4 Ha onpez[eneHHe BGpOHTHOCTI/I HACJICICTBCHHBIX HpI/I3HaKOB HpI/I MOHO, 1, HOJII/II‘I/I6pI/II[HOM n
AHATMZUPYIONIEM CKPENIMBAHUH Y YENOBEKA.

Tema 2.7. Bzanmo-
nelicTBHE FeHOB.

[ 'eHOTHI KaK 1eN0CTHAs cucTeMa. MHOkeCTBEHHOE ieicTBUE TeHOB. [lneiioTpornus. MHOKECTBEHHBIH aIIENH3M.
B3anmozeiicTBre amnenbHbIx reHoB. Kogomunanposanue. B3auMoeiicTBre HeallenbHbIX FeHOB. KoMIieMeHTapHOCTb. JMHCTa3.

OK 01,
QK 02

[[IpodeccnonanbHO-0pHEHTHPOBAHHOE COJACPKAHME TeOPeTHYECKOTo 00y4yenns. Pemenye 3a1a4 Ha onpesiencHue
BEpOATHOCTH BOSHUKHOBEHHS HACIIE/ICTBEHHBIX PU3HAKOB IIPH PA3IMUHBIX THUIIAX B3aUMOJEHCTBHS I'€HOB, COCTABIECHUE
FCHOTUITMYECKHX CXEM CKPELIMBAHHUS.

OK 01,
OK 02

J17151 cniermanbrocTH 34.02.01 CectprHCKOE 1€T0 T/Ie 00BEKTOM H3Yy4eHHs SBIAeTCA paszen «YenoBek HeoOXoauM moaoop
CCHCTUYCCKUX 3aJ1a4 Ha ONPCACICHUC BEPOATHOCTH HACICACTBCHHBIX IMPU3HAKOB MPU PA3TTAYHBIX TUIIAX B3&HMOII€I‘/'ICTBI/IH T'CHOB Y|
HeIOBeKa.

Tema 2.8. Cuensiennoe
HACJe10BAaHUE
MPU3HAKOB.

Baxonbl T.Moprana. CrierieHHOe HacleI0BaHUE TEHOB, HAPYIIEHUE CLETUIEHHS. XPOMOCOMHAs TEOPHsl HACIEICTBEHHOCTH.
["eHeTHYECKOE KAPTHPOBAHKE XPOMOCOM. Hcronb30BaHKe KPOCCHHTOBEpa 1Sl COCTABNEHHS TEHETHYECKUX KapT XPOMOCOM.

OK 01,
OK 02

[[IpodeccronabHO-0pHEHTHPOBAHHOE COJEP:KAHME TeOpeTHYECKOro 00y4yeHnus. Pemenue 3a1a4 Ha onpeziencHue
BEPOSTHOCTH BOSHUKHOBEHHS HACTIEICTBEHHBIX TIPH3HAKOB MPH CHETICHHOM HACTEI0BAHUHU, COCTABICHUE TEHOTUITHYECKUX CXEM
ckperuBanus. Jlna cnennansrocty 34.02.01 Cectpunckoe aeno rae o0beKToM u3ydeHus spisercs pasaen «enoBek HeoOXoauM
Mo00p FEHETHYECKHX 3a/1a4 Ha OMpE/IeNIeHIEe BEPOSTHOCTH HACIEICTBEHHBIX MPU3HAKOB TIPH CIIETIIEHHOM HACIEJ0OBAHIH Y
ueI0BEKA.

Tema 2.9. enernka
0.1,

X pOMOCOMHBII MEXaHHU3M OIpe/IeNeH s 1o1a. AyTOMHbIE U TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIN 1 reTeporaMeTHbIil Mod.
[ eHeTHYECKast CTPYKTYpa MOJIOBBIX XpoMocoM. HacrenoBanye Npu3HaKkoB, CLEIUIEHHBIX MOJOM.

OK 01,
OK 02

PAKTHYECCKHE 3AHATHSA NeS Pemmenne 3a/1a4 Ha OIpEACICHNUE BEPOATHOCTU BOSHMKHOBECHUA HACICICTBEHHBIX IIPU3HAKOB

LCIUICHHBIX C MOJIOM, COCTABJICHUC ITCHOTUITMYCCKUX CXEM CKPCIIMBAHKA.

OK 01, OK 02




Tema 2.10. 'eneruxa
10J1a

Kapuotun yenoBeka. MeTo/ibl H3y4eHHs TeHETUKH YeNOBEKa: TeHeaT0rnueCKuid, OIM3HELOBbIH, IUTOTeHETHUECKUH,
OHOXUMITIECKHUH, TIOMYIIAIMOHHO-CTaTHCTHYeCKuH. HacneictBennbie 3a00meBaHus 4enoBeKa. | eHHbIe 1 XpOMOCOMHBIE 00MIe3HN
HesoBeKa. bonesHu ¢ HacneICTBEHHOM MpepacTioNoKeHHOCTbI0. 3HAUEHHe MEIMIMHCKOM TeHETHKHU B PEOTBPALLCHHIH 1
[IeYeHNH TEHETHYECKUX 3a00IeBaHuUIl.

OK 01,
OK 02

PAKTHYECKHE 3AHATHSA Ne6 Penrernue 3a/1a4 Ha OIPCACICHUEC BCPOATHOCTU BOSHMKHOBCHUA HACIICICTBCHHBIX IIPU3HAKOB,
CII0JIB3YA METOAbI TCHETUKHN YCJIOBCKA, COCTABJICHUC TCHOTUIIMYCCKUX CXEM CKPCIIMBAHHUA. HpCHCTaBHGHI/IG YCTHBIX COO6HI€HHﬁ
HpCSBHTaHI/ICﬁ 0 HaCJICACTBCHHBIX 3a00JICBAHUIX YEIOBEKA.

OK 01,
OK 02

Tema 2.11.
3axoHoMepHOCTH
H3MEHYHBOCTH.

3alMO/ICHCTBIE T€HOTHUIIA U Cpeibl My hopMUpoBaHUK (eHoTHna. 3MeHunBocTh npr3HakoB. KauecTBeHHbIE 1
OJIMYECTBEHHBIE IPU3HAKY. BUJIbI M3MEHUNBOCTH: HACNE/ICTBEHHAS 1 HEHACIIEICTBEHHAs. 3aKOH FOMOJIOTHYECKUX PAIOB B
acnencreenHoi u3menurBocTr.(H.W. BaBunoB) Momudukanronnas i peHOTUIIYecKas i3MEHIMBOCTh. Poiib cperisl B
ou(uKaIMOHHON n3MeHunBocTU. HopMa peaxuuy npusHaka. BapuanioHHbIA psia 1 BApUALIMOHHAS KpUBas. XapaKTepUCTHKA
onubukaoHHON u3MeHunBocTH. HacseacTBeHHAs U TeHOTUIHYECKas M3MEHYMBOCTb. KoMOUHATHBHAS M3MEHUHUBOCTD.
YTalMOHHAs! H3MEHYMBOCTb. Bu/Ibl MyTalluy: TeHHbIE, XPOMOCOMHBIE, FeHOMHbIE. [ [pHuyHbI BOSHUKHOBEHHUS MYTALH.

OK 01,
OK 02,
OK 04

MpaxTiueckue 3ansTist Ne7 Pelnerne 3a1a4 Ha Ope/ie/icHHe THIA MyTALIH TPH Tepeiate HACIEICTBEHHBIX PH3HAKOB,
COCTaBIICHIE TEHOTUITMYECKIX CXEM CKPELIMBAHHSL.

OK 01,
OK 02

Tema 2.12. Cenexnus
OpraHU3MOB

Cenexiuus kax Hayka. MeTozibl ceneKnoHHoN paboThl. ['eTeposuc u ero mpuduHsl. ICKyCCTBEHHBINH 0TOOD: MAcCOBBIN U
ITHIBU Ty ATTBHBII. JTarbl KOMOMHAIMOHHOM cenekiuu. CopT, Mopojia, MTaMM.

ANTOPUTM pelieHHe 33134 Ha OpeieNieHre BO3MOKHOTO BO3HUKHOBEHHS HACTEICTBEHHBIX MPH3HAKOB MO CENEKIINH,
COCTABJICHNE TEHOTHITIMYECKUX CXEM CKPEIIMBAHHSL.

OK 01,
OK 02

[Kontpoabnasi pabora. CtpoeHue 1 QYHKIMH OpraHu3Ma.

[Paznmen 3.

Teopus HBoTIOIIHH
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Tema 3.1. Uctopus
DBOJIIOLHOHHOTO
yueHHs

[ lepBbie 3BOMIOLMOHHBIE KOHIETIMA. ["pagyanuctiueckas sBontormonnas konuenus JK.b.Jlamapka. JIprmkyume cuibl
pomoniy. Kpearmonnsm u tpancopmmsm. Cucrematuka K.JIunues u e€ 3Hauenue 11t GopMUpOBaHKS UIEH SBOTIOLUN.

[ [pennochuiku BO3HUKHOBEHHUS JapBHHI3MA. DBOIIOLMA BUIOB B Ipupoje. bopsba 3a cymiectBoanue. EctectBeHHblIi 0TOOP.
JiBepreHIys NPU3HAKOB U BU1000pa3oBaHus. OCHOBHBIE MONOXKEHUs CHHTeTHYeCKOH Teopuu 3Bomrouu(CT2). Porb
PBOMIOLMOHHOM TeOpHH B (POPMUPOBAHNHU HAYYHOM KapTHHbI MUpa.

OK 04,
OK 02

Tema 3.2.
[MukposBosronus

IMUKpPO- 1 MAKPOIBOJIIOLHS KaK STAIBI 3BOMIOLMOHHOTO Mporiecca. | eHeTrueckie OCHOBBI 3BOMIOLMK. MyTaun 1 KoMOUHALIH
[xaK 57eMEeHTapHBbIN 3BOMOLMOHHBINA MaTepua. [lomymnsius kak sneMeHTapHas eIMHIIA 3BOMIOLMH. [[BIKYyIHe CHtbl((aKkTopbl)
PBOMIOLKH. MyTalMOHHBIH TIpoLece ¥ KOMOMHATOpHAS M3MEHYMBOCTb. Murparus. M30ius nomysiuit:
reorpaduyueckas(mpocTpaHCTBEHHAS ), OMoornyecKas(penpoaykTuBHas). EcrecTBeHHBINH 0TOOp-HATIPaBIIONMIII (GaKTop
poMoLKH. bopb0a 3a cylecTBOBaHME KaK MEXaHM3M JICHCTBHSA €CTECTBEHHOT0 0TOOpA B MOMyIALMAX. Bun u ero
[kputepun(npu3HaKy ). BumpoodpasoBanue Kak pe3yabTaT MUKPOIBOJIOIUN

OK 02

Tema 3.3.
[Maxpo3Boronust

Maxkpossomorus. @opmsl 1 0cHOBHBIE HampasieHus MakposBomon.(A. H.Cesepiios). [yt nocTuskeHus GHOIOrHYECKOro
mporpecca. apoMop(o3, HauoafanTamus, odmas aereneparus. MeTozibl H3y4eHus Makpo3BOMOLHH. 3aKOH 3apO/IBIILEBOI0
cxoncraa(3akon K.bapa). buorenernueckuii 3akon( 3.1 'ekkens, @.Mromep). O0miue 3akoHOMepHOCTH(TIPABIIIA) FBOJIOLIHHL.

OK 02




|]T3eMa 34 ['MroTe3s! M TeOpHst BOSHUKHOBEHHS KU3HU Ha 3eMJie: KpeaoH!3M, CaMONPOK3BOJIbHOE(CIIOHTAHHOE )3apOsk ICHHUE, 2 OK 02,
03HHKHOBEHHE H CTAaIlMOHAPHOE COCTOSHIE, TTaHCTIepMHtst, 6rom033. Havamno opranmdeckoii 3Bomomun. [TosBIeHI e MepBbIX KIETOK. DBOMIOLHUA OK 04
Pa3BHTHE KM3HH HA  MeTabomM3Ma. DBOMIOLKSA MEPBBIX KIETOK. [IpoKaproThl M 3yKapHoThL. [IporcX0xk/IeHe MHOTOKIETOUHBIX OPTaHH3MOB.
3eme. BO3HUKHOBEHNE OCHOBHBIX LIAPCTB 3YKapHOT. OCHOBHBIE YEPThI IBOJIOLKMH PACTUTENBHOrO MUpa. OCHOBHBIE YEPTHI IBOIOLUH
PKHBOTHOTO MHPA.
[[IpakTiyeckue 3ansTus Ne8 [Ipencrapnenne ycTHOro cooOIIEHUS U JIEHTbI BpDEMEHH T10 OCHOBHBIM 3TallaM BO3HUKHOBEHHUS 1 2 OK 01, OK 02
pa3BUTHS KHBOTO M PACTUTEIBHOIO MUPA, MOATOTOBIEHHBIX 10 MEPEYHIO HCTOYHUKOB, PEKOMEH/I0BAHHBIX NPENOaBATENEM.
Tema 3.5 AHTpOMOJIOTHA-HAYKa 0 yenoBeke. CHcTeMaTHieckoe MojoKeHue YenoBeka. CX0ACTBO YenoBeka ¢ KUBOTHbIMU. OTinyne 2 OK 02,
[[Ipoucxoxnenne 4eI0BEKA OT KUBOTHBIX. [IpAMOX0/IEHHE M KOMILIEKC C HUM CBSI3aHHBIX IPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOH OK 04
ueI0BeKa- CUTHATBHOM crcTeMbl.. COOTHOMEHHE OMOTOTMYECKUX U COLMANBHBIX (PAKTOPOB B aHTpororeHe3e. OCHOBHBIE CTaUN
AHTPOIOTeHe3. @AHTOPOTIOTeHe3a. [[pHONUTHKY- IPEIKU YeNoBeKa M 4enoBeKooOpasHbIX 00e3bsH. [IpoToaHTpomn- npe/iecTBEHHNK YeI0BeKa.
ApxaHTpon-JpeBHeiimmii yenosek. [laneontpon- apeBHui yenosek. HeoanTporn- 4enoBek COBpEMEHHOTO THITA. DBOJOLKS
COBpEMEHHOTo uenoBeka. Yenoeyeckue pacbl. OCHOBHbIE OOIbIINE PAchl: €BPOIEONIHAsI(eBpasuiicKas) , HErpo-aBCTPaloNIHAS
3KBATOPUAIIbHAS), MOHTOJIONIHAsA(a3UaTO-aMEPUKAHCKast). BpeMs 1 MECTO BOSHHKHOBEHHS 4eI0BEUECKUX pac. ExuHCTBO
HEJIOBEYECKHX pac.
pakTHyeckue 3aHATHA Ne9 Bpems 1 myTn pacceneHus yenoBeka Ha miaHere. [Iprucroco0neHHOCTh YenoBeka K pasHbIM 2 OK 01,
CIIOBUAM cpefibl. BimsHue reorpaduueckoil cpesibl Ha MOPQOIOrHI0 M GU3HOIOTUIO YENOBEKa. 3aIlUTa JIEHT BpEMEH! 1 0K 02
EHTaNbHBIX KapT B JopMe YCTHOrO Co0OMmEHH s, MOATOTOBIEHHBIX MO MEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX
penojaBaresneM
[Kontposbias pa6ota TeopeTHueCKre ACTICKTI SBOTIOLHH JKH3HH Ha SeMITe. 2
Pasznen 4 DKoaorus 26
Tema 4.1 Ixoaoru-  [Cpespl 0OUTaHKS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3IYIHAS, IOYBEHHAS, BHYTPUOPTraHM3MeHHAs. DU3MKO-XUMHUYECKHE 2 OK 01,
ueckue GakTopsl M |ocOOEHHOCTH cpest oOuTaHus oprann3MoB. [IpucmocobieHre OpraHu3MOB K XKH3HH B Pa3HbIX cpefiax. [IoHATHE 9K0I0rndecKoro OK 07
Cpebl JKH3HH. (baxtopa, knaccudukamys sxonormyeckux paxkropos. [Ipapuna munumyma 0. JInbuxa. 3akon Tonepantrocti B.1endopna..
Tema 4.2. [lomyasius, [Dxonoruyeckas XapakTepUCTUKA BU/IA M HOMYJIALMK . DKONOTMYECKas HUIIA BUJA. DKOJIOTHYECKUE XapaKTEPUCTHKHU TIOMYyJISLHHL. 2 OK 01,
coo01iecTBa, CooOmiecTBa 1 3kocucTeMbl. broreHos u ero ctpykrypa (B.H.Cykaue). cBs3u Mex1y opraHnzMamu B Ouonenose. CTpyKTypHbie OK 02,
PKOCHCTEMBbI. [KOMITOHEHTBI 9KOCHCTEMBI: POAYLIEHThI, KOHCYMEHTbI, peyLeHThl. KpyroBopoT BelecTB 1 OTOK SHEPIHH B SKOCHCTEME. OK 07
Tpoduueckue ypoBHH. AHTPOIIOTeHHbIE 3KOCHCTEMbI. AproskocucTemMbl. OTIHYMS apro3KOCHCTeM OT OMOreOLEH030B.
Y pOoakocucTeMbl. OCHOBHBIE KOMIIOHEHTBI YPOOIKOCHCTEM.
[[TpaxTHyeckue 3ansaTus Nel0 Tpoduueckue nemn u cetd. OCHOBHbIE MOKA3aTeNM 3KOCKCTEMbL. briomacca 1 poyKuus. 2 OK 01,
(DKOJIOrUUeCKye MUpaMUIBI Yicel, Ouomacchl 1 SHepruu. [IpaBuo mupamusl 3Hepruu. Perenne nNpakTHKO-OpUEeHTHPOBAHHBIX OK 02,
pacyeTHBIX 33/IaHUH 1O MEPEHOCY BELIECTBA M SHEPTUH B SKOCHCTEMAX C COCTABICHHEM TPOYUUECKUX LeHel U MUpaMKL OK 07
OroMacchl U SHEPTUNL.
Tema 4.3. buocepa-  [buocdepa-xusas obonouka 3emnu. Passurue npezncrasnenuii o 6uocdepe B tpynax B.M Bepranckoro. O6nactu 6uocdepst u ee 2 OK 01,

r100aabHAs

coctas. JKuBoe BewecTBo Ouocepsl 1 ero GpyHKIMU. 3aKOHOMEPHOCTH cyiiecTBoBaHus 6rocdepbl. OcobeHHOCTH OHochepbl Kak

OK 02,




DKOJIOTHYeCKas
CHCTEMA.

rno0anbHOM 3KocucTeMbl. JlHamMuyeckoe paBHOBecHe B buochepe. PurmmunocTs sBnenuit B 6uocdepe. KpyropopoTsl BemecTs u
OHOTEOXMMUYECKHE IUKJIBL [ 00aIbHEIE IKONOTHIECKHE MPOOIeMbl COBPEMEHHOCTH 1 IyTH MX PELICHHS.

OK 07

IHpaKanecmle 3ansTus Nell Pemenne IIPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3a/1a4 Ha OIIPEACICHUE II0IA AN HacaKIeHUI
JIA CHUOKCHUS KOHLICHTPAUWK YTIICKUCTIOro ra3a B aTMOC(bepe CBOCTO ITPOKUBAHHUA.

OK 01, 02,07

Tema 4.4. Binsnne
AHTPONOTeHHBIX
haxTopoB Ha

ouocdepy.

AHTPOTIOTCHHBIE BO3/IEHCTBHS Ha Onocdepy. 3arps3HeHne Kak Bl aHTPOIIOTEHHOTO BO3ICHCTBIS(XMMHUYECKOE, (PH3UIECKOE,
OHOJOTHIECKOE, OTXO/IBI TIPOM3BOJICTBA M OTPEOICHNS ). AHTPOTOreHHBIE BO3/IEHCTBUS Ha aTMochepy. BosneiicTBus Ha
runpochepy(3arps3HeHne W UX HCTOYHUKH, HCTOIICHNE BOM). Bo3zielicTBre Ha uTocdepy(erpaiaiys moys, BO3IEHCTBHE Ha
rOpHbIE OPO/IA, Helpa) AHTPOTIOTEHHBIE BO3/IEHCTBHS Ha OMOTHYECKHE COOOIIECTBA(JIECa M PACTHTENBHBIE COOONIECTBA,
PKHBOTHBIN MHD)

OK 01, 02,
OK 04, 07

[[IpodrecconanbHO-0pHEHTHPOBAHHOE COePAKAHNE TEOPETHUECKOT0 00yueHus. Pemenne npakTHKO-OpUEHTHPOBAHHBIX
[pPaCUETHBIX 3a/IaHHI 10 COXPAHEHHIO IPUPOAHBIX PECYpcoB perroHa npoxusanus. st cnenunansaoctu 34.02.01
CecTpuHCKOE J1e10, TJIe 00BbEKTOM U3yUCHHUS SABIISIETCS pasjael «YenoBek» nmpeaiaraetcs mpakTHKO-
OpUEHTHUPOBAHHOE PACUETHOE 33aJJaHUE MO PACYETy BOAOMOTPEOICHHUSI HACEIEHHOTO MyHKTA.

OK 01, 02, 07

Tema 4.5. Binsnue
COIHATbHO-IKO0JIOTH-
YecKHX (haKTOpOB Ha
BI0POBbE YeJ0BEKA.

310poBbe U ero coctapstomue. GakTopbl, MOJTOKUTEIBHO U OTPULIATEBHO BIMAIONINE HA OpraHU3M denoBeka. BpenHsie
MPUBBIYKA: OCTEACTBUA U MpodunakTika. [[podaema TeXHOTEHHBIX BO3ACHCTBHI Ha 3710POBbE YeNOBEKA(IIEKTPOMATHUTHbIE
0151, OBITOBAsT XMMHSL, U30BITOYHBIE ITYMBI, pAMAIKS U T.I1.) AJJANTaIus OpraHu3Ma 4eoBeka K (pakTopaM OKPYXKAIoIIEH CPesbl.
BanuTHBIE MEXAHH3MBI OPraHM3Ma YeNoBeKa. 310pOBbe U PabOTOCIOCOOHOCTS.

OK 02, 04, 07

[ [puHImIBE popmMupoBaHus 300poBbecOeperatoniero nopeaeHus. Gusnueckas akTUBHOCTD U 310pOBbE. [ pyIIIBI 310pOBbSL.
(OCHOBBI 3aKanuBaHus. bHOXMMUYECKHE aCTIEKThI PAMOHATLHOTO MTUTaHKs. [IpaBiia 6e30macHoro MCHoMb30BaHMs OBITOBBIX
puOOPOB M TEXHUUIECKHX YCTPOICTB.

0K 02, 04, 07

[[Ipaxtiyeckue 3austust Nell OnpeziencHne CyToYHOro paHoHa NUTAHNs

OK 02, 04, 07

Il'IpaKTwlecKne 3ansTHs Nel2 Co3naHne HHIMBUYATBHOK IAMATKHU 110 OPTaHA3aIMH PAHOHATBHON (QHU3MYECKOH aKTHBHOCTH.

OK 02, 04, 07

[MpodeccHonaTbHO-0pHEHTHPOBAHOE COEPAKANME TeopeTHUecKoro obyuenns. JIaGopatopnas paGora na BeiGop:
JlabopatopHas pabota Nel «YmcTBeHHas pabotocnocoOHoCTh»/ OBNajieHne METoAaMU ONPEIENIeHNs TOKa3aTeseil yMCTBEHHO
paboTOCTIOCOOHOCTH, OOBSCHEHNE TIONYYEHHBIX PE3yIbTaTOB 1 GOPMYITHPOBAHKE BBHIBOJIOB (IMMCEMEHHO), C MCTIONh30BAHHEM
HAY4HBIX TIOHATHI TEOPHH U 3aKOHOB. ( 6 Kayecmee mpue2epos CHUdHCaouux pabomocnocobHoOCHy _UCHOIb306aNtb YCI08Us
ocyuecmenenus npogheccuoHanbHou 0esmenbHOCHI: WM, nemnepamypd, u3udeckas HazpysKa)

UTaOopatopHas pabota Nel «Brnusuue abnotndeckux hakTopoB Ha yenoBeKa(HU3KUE U BBICOKHE TeMIepaTypbl)»/ U3yuenue
MEXaHI3MOB a/IANTAIIMA OPTaHU3Ma YeJOBEKa K HI3KMM M BHICOKHM TEMIIEpaTypaM 1 00BSCHEHNE MOMyUYeHHBIX PE3yIbTaTOB 1
(bopMy:poBaHue BHIBOIOB (ITUCHMEHHO), C HCTIONB30BAHUEM HAYUYHBIX OHATHH TEOPUH U 3aKOHOB.

OK 02,
OK 04,
0K 07

[KonTtposbnast pabora TeopeTuueckue acekTbl IKOJIOTHH

[Pa3nen 5.

[brosorus B Ku3HNA

[[podeccronaaLHO-0pHEHTHPOBAHHOE COAEPKAHNE TEOPETHUECKOT0 00yueHHsI(coAep:KaHHe MPHKIATHOT0 MOY.Is1)




I’ll;eMa 5.1. broTeXHOMOTHS KaK HayKa U TPOU3BOACTBO. OCHOBHBIC HATIPABNEHHS COBPEMEHHON OHOTEXHONOTHH. MeTo/Ibl OMOTEXHONOT U, 2 OK 01,
HOTEXHOJIOTHH B (OGBEKTBI OMOTEXHONOTHA. JTHKA OMOTEXHOJIOTHYECKUX M TEHETHYECKHX SKCTiepiuMeHToB. IIpaBriia noycka 1 ananmsa OK 00
[[TpodeccnonaIbHO-OpPHEHTHPOBAHHOE COJepKAHHe MPAKTHYeCKOro 3aHATHA: Kelickl Ha aHanu3 HHMOPMALMH O HAayYHBIX 2 OK 01, 02,
TOCTHKEHHSX B 00J1aCTH TEHETHUECKUX TEXHOJIOTUH, KIIETOUHON MHXEHEPUH, TTHIIEBBIX OMOTEXHONOTHIA. OK 04
3ammTa Keiica: MpeICcTaBICHHE PE3YIbTATOB PELICHNS KeHCOB(BBICTYIUICHHE C TIPE3EHTAIINEH)
Tema 5.2. buorexno-  [Pa3BuTie OHOTEXHOMOTHI B 001aCTH MEIUIMHBI M (hapMaIvy ¥ MPUMEHEHHE WX B KU3HHU YENOBEKA, IOUCK M aHAIIN3 HH(OPMAIIHH 2 OK 01, 02,
UTOrHH B MeUIMHE H |13 PA3IMYHBIX HCTOYHMKOB (HAy4HAS U yueOHas JuTeparypa, cMu, ceTh MaTepHet u fip). Kelich Ha ananu3 uH(opMAaImu o OK 04
hapmauu a3BUTHH OMOTEXHOJIOTUH B MEIUIIMHE M (hapMaruu( 1Mo Tpymmam)
Bamura Keiica: mpeCTaBICHUE Pe3yIbTaTOB PElICHUs KeHCOB(BBICTYIUICHUE C PE3EHTALINEH ) 2
[Pa3gen 6. |[bHo3K0T0rHYeCKHE HCCIET0BAHMS. 14
Tema 6.1. OcHoBuble  |[Hayunblii MeToz1. MeTo/1b1 Hay9HO-OMOOTMYECKHX CCIIEIOBAHHIA: TOJIEBBIE, TA00PATOPHBIE, IKCTIEPUMEHTAIbHBIE. MOHUTOPUHT 2 OK 01, OK 02,
[MeToxbI 0HOIKOMIOTH-  OKPY’KAIOIIEH CPEIbL: TOKATBHBIN, PErHOHANBHBIH, ITOOATBHBIH. OK 04, OK 07
uecKHX HccaeIoBanuil. [MeTo/bl oKcKa, aHai3a i 06paboTky HHMOPMAIIMK O MPOEKTE B PA3NUYHBIX HCTOYHUKAX
[locTaHOBKa LENH, 33124, BbIABIKEHUE TUIIOTE3bI, MPOBEJICHHUE SKCIIEPUMEHTA 110 ONPEAEITICHHUIO ONTUMAIBHBIX YCIOBUN POCTA U 2 OK 01, 02,
(bu3nonornyecKoil aKTUBHOCTH IPOXOKEBBIX KIETOK. BhlsBeHue 3akoHoMepHOCTeH. PopMynnupoBaHUe BBIBOJIOB M IIPOTHO30B. OK 04, 07
JTaOopatopHas pabota Ne2 CoueTaHHOE BIHSHHUE TEMIEPATYPhl M YITIEBOJIOB HA POCT U (PU3HOIOTHIECKYIO aKTHBHOCTD
IPOMIKEBBIX KIETOK
Tema 6.2. [[TpaxTHyeckue 3ansaTus Nel3. (O630p TeM yueOHO-HCCIEI0BATENLCKUX MPOSKTOB. BEIOOp y4eOHO-HCCIIEN0BATENBCKOTO 2 OK 01,
[broskooruyecknii  [mpoexta U3 npemoxeHHbIX. PopMUpOBaHIE KOMAH B! IPOEKTa. ATOPUTM BBIOJHEHHS PoeKTa. Kaxnas rpymmna BeiOupaeT OK 02,
pDKCIIePHMEHT OJIMH M3 BAPUAHTOB Y4eOHO-MCCIIEI0BATENBCKUX MPOCKTOB: OK 04
1. Ouenka kayectBa arMmocepHOro Bo3ayxa. 2.01eHka KauecTBa 0YB METOAOM (PUTOTECTHPOBAHHUSL.
mpoOeMbl UCCIeT0BaHus, (HOPMYITMPOBAHKE TUIOTE3BL. BrIO0p MeTOI0B HccneoBanus. Beioop Touek orOopa mpob Ha OK 07
Tepputopuu uccaenoanus. [loctanoBka eneit u 3anau uccnenosanus. Onpenenenus GopMbl PeICTaBICHUS PE3YIbTaTOB
iccneioanys. OnpeierneHue 3TanoB U COCTABJICHHE M1aHA MCCIIEI0BAHHSL.
UlabopaTopHblie 3aHATHS 6
Bropoii 3Tan BHINOTHEHNUS IPOEKTa: MOATOTOBKA HEOOXOAMMOM TIOCY/IbI M MaTepuaia i 9KCTIepUMeHTa, TIepHOMIecKast 2 OK 01, OK 02,
MpoBepKa TeUEHHUs IKCTepuMenTa/ cOop MaTepuana B BRIOPaHHBIX TOUKax 0TOOpa mpob OK 04, OK 07
TpeTwii HTan BBIMOTHEHHS MPOEKTA: MOTYYEHHUE IEPBUYHBIX IKCTIEPUMEHTAIbHBIX JAHHBIX, TIPOBEICHIE CTATHCTHYECKOM 2 OK 01, OK 02,
00paOOTKH MONYYSHHBIX JTAHHBIX. OK 04, OK 07
UeTBepTHIil 3Tl BBITIOIHEHKS IPOEKTA: BBISBICHHE 3aKOHOMEPHOCTEH, HOPMYITMPOBAHKE BBIBOJIOB M MPOTHO30B, OIIEHKA KaueCTBa 2 OK 01, OK 02,
IICCIIETyeMOr0 00BEKTA 0 Pe3yIbTaTaM OHOIKOJIOTHYESCKOT0 aHaJIH3a. OK 04, OK 07
[[IpakTHyeckoe 3ansiTue Neld., 3ammura npoekta. [Ipeacrapienne pe3yabTaToB BBIMOTHEHHS YUEOHO-HCCIIEI0BATENBCKIX 2 OK 01, OK 02,
[IPOEKTOB(BBICTYILIEHHE C MPE3CHTALUEH) OK 04, OK 07
CamocTosiTe/IbHAs Pa00Ta HA BHINOJIHEHHE MIPOEKTA 6




IﬂpOMe)KyTO‘lHaﬂ arrecTanusi(3K3aMeH)
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Yenosus peanmsaumm mporpamMmbl 00meo0pa3oBaTeJbHOT0 Y4e0HOr0 mpeaMeTa
OVII 15 BHOJIOTI'UA

3.1. TpeOoBanuss K MHHHMAJbLHOMY MATEPHAJIbHO-TEXHHYECKOMY 00€CHeYeHHIO; I
peau3alyy mporpaMMbl Y4eOHOTO MPeaMETa TOKHBI OBITh MPELYCMOTPEHO CTIEIHANBHOE
TIOMETIeHNS: YUeOHbIN KaOMHET OHMOJIOTHH.

ObopynoBanue y4yeOHOro KaOuHeTa (HaryIsAaHBIE MOCOOMsS): MeOenb, JOCKa, Mell,
HATJISTHBIE TOCOOUS,(KOMILIEKThI YUeOHBIX TAOMHII, IAKATOB),

TCO: xoMmbOTEp ¢ YyCTPOWCTBAMH BOCHPOM3BEACHUS 3BYKa, IPUHTEP, MYJIbTUMEAHA-
POEKTOP € IKPAHOM,MYIbTUMEUIAHAS T0CKA, YKa3Ka-MPE3EHTEP I PE3CHTAIIHIA.
JlabopaTopus, ocHaleHHass 000py/I0BaHWeM ISl MPOBEIACHUS 3AHATHII: MUKPOCKOIIBI,
CEKYH/IOMEp, TOHOMETp, JaboparopHas mnocyna( MpoOMpKH, MOACTABKH s MPOOUPOK,
MUHLETHI, TIECOK, CTYNKU C TECTUKaMM, TPEIMETHbIE W TOKPOBHBIE CTEKNA, CTEKJISHHBIC
MaJOYKW, MpernapoBalibHble WINIbL, (QUIbTpoBaNbHAs Oymara(canderku), CTakaHsl,
TUTIEPTOHUYECKUI PAaCcTBOP XJI0opuaa HaTpus, 3%-blii pacTBOP MEPOKCHIA BOAOPOIA, PACTBOP
foma B MOAMCTOM KaJluM, TIIULEPHH, KIyOHH KapTodemns, JUCT 3J10JeH KaHAJICKOW, IO
PAOUHBI (MM TOMATA), JIYK permyaThii, pa3BeCHHBIE B BOJIE APOKIKH.

3.2, Undopmannonnoe ofecneyeHne peaasu3amui MporpaMMsl
1. Jlng peanusanuu porpaMMbl OMOTHOTEUHBIN (HOHJ 00pa30BaTEIbHOM
OpraHu3aIuy J0KEH UMETh TIeUaTHBIC U/UITH 3JIEKTPOHHBIE 00pa30BaTeNIbHbIC U
MH(OPMAIIMOHHBIE PECYPChI, PEKOMEHI0BAHHbIE JJIsl UCTIOIb30BAHNUS B

06pa303aTean0M IponIecCe, HE CTAPIIC ITATH JICT C MOMCHTA U3 JaHMA.

2. PexoMeH ryeMble MeYaTHbIE M3IAHUS 0 pean3alny 001eo0pa3oBaTeIbHOMI
JUCIMIUTAHBI TIPE/ICTABJICHBI B METOJMIECKUX PEKOMEHIAINAX M0 OPTraHU3alunO0yICHUS.
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4. KoHTpo.1b U O1IeHKA Pe3yJbTATOB 0CBOCHHS 0011e00Pa30BaTEJHHOI0 Y4eOHOr0 MpeMeTa

KoHTponb 1 oreHka pe3ynbTaToB 00y4eHHs OCYIIECTBISETCS TPETOaBaTeieM B MPOIIECCEe
MPOBEJICHUS TMIPAKTHUECKUX 3aHATUN U JTa0OPaTOPHBIX padOT, TECTUPOBAHUS, & TAKKE
BBITOJHEHUS O0YYAIONUMUCA WHIWBHAYANbHBIX 3aJaHUH, MPOCKTOB, HCCIIEIOBAHMIL.
PesynbTaThl 00y4eHHUs OTpPEeNsoT, 4To0 00ydaromecs MODKHBI 3HATH, MOHUMATh U
JEMOHCTPHUPOBATH I10 3aBEPIICHUU U3yUEHUS JUCLIHUILINHBI.

Jlns popMupoBanus, KOHTPOJIS U OLEHKH PE3yJIbTaTOB OCBOCHHS YUCOHOU NUCIUILIUHBI
MCTIOJIb3YETCS CHCTeMa OLIEHOYHBIX MEPOMPUATHI, MPENCTaBIAONas Co00 KOMIUIEKC

yueOHBIX MEPOTIPUATHH, COIIaCOBAHHBIX C pe3yabTaTaMu o0yueHus U
chopmymupoBanHbix ¢ yderom DPI'OC COO (mpeameTHbie pPe3yibTaThl IO
mucuumuae) u GI'OC CIIO0.
Konx OK  [Pa3nmea. Tema. OueHoYHbIC MEPONIPUATHS
Paznen 1. Knerka- ctpykrypHo- [KoHTposnbHas padota «MoJeKysipHbI YPOBEHB
(byHKIMOHATIbHASA €AUHULA OpraHU3aIH KUBOT0»
PKHBOTO
OK 02 Tema 1.1. Buonorus kak Hayka.  [3armoyiHeHHE TaOJIHIIbI C OTIMCAaHUEM METO/I0B
MUKPOCKOIIUPOBAHUS C UX TOCTOMHCTBAMH U
HeocTaTkaMu. 3arosiHeHne Tabauibl « Bkuana
YUEHHBIX B pa3BUTHE OUOJIOTHMY»
OK 02 Tema 1.2. OGmas 3arnojHEeHUe CpaBHUTEIbHON TaOIUIbI CXOJCTBA U
XapaKTePUCTHKA JKU3HU a3J7M4us KHBOTO U HE KUBOTO.
OK 01, Tema 1.3. buonorndeckn Baxkusle  [@poHTaNBHBIN onpoc. [1oAroToBKa yCTHBIX COOOIIEHNH
XHUMHUYECKHE COCANHEHUS C mpe3eHTanueil. BeimonHenue u 3ammra 1abopaTopHoit
OK 02 pabotbl «Onpezenenye BuTamuHa C B MPOAYKTAX MUTAHMSD
OK 04
OK 01 Tema 1.4. CtpykTypHO- OrneHrBaemasi AUCKYCCHS IO BOIIPOCAM K JICKIIUH.
OK 02 (yHKIMOHABHAS OpTaHU3AIIHS Pa3paboTka MEHTaJILHON KapThI 11O
OK 04 KIIETOK Ki1accu(UKAIUK KIIETOK U MX CTPOSHHUIO Ha TIPO- U
PYKapUOTHYECKUX U T10 [[apCTBaM B MUHU
rpynnax. Beinonnenue u 3amura a0 paOoThlI:
CtpoeHue KIeTKU(pacTeHHUs], )KUBOTHbIE, TPUOBI) U
KJICTOYHBIC BKIIOYCHUsA(Kpaxmall, KapaTHHOMIBI,
XJIOPOIUIACTHI, XpomoriacThl). [IpoHuiaeMoctsb
MeMOpaHbI(I1J1a3M0JIN3, JEIIa3MOIH3)
OK 01, Tema 1.5. Knaccuduxauus @dpoHTanbHeli onpoc. PazpaboTka rioccapus.
OK 02 HOMEHKJIATypa UCTPOECHUE Pemenne 3amad Ha onpeneneHue
HEOpPraHWYeCcKUX BEIIECTB 0CJIEe/10BATEIbHOCTH HYKJICOTH/IOB.
OK 01, Tewma 1.6 [Iponeccs MaTpuyHOro @poHTaneHeIi onpoc. Tect «lIponecchr
OK 02 CHHTE3a. MaTpUYHOIO CHHTE3a»
Permenye 3aa4 Ha ompe/IeNeHNe NocIe[0BaTeNbHOCTHI
AMHHOKHCIIOT B MOJIEKYJIe Oelka.
Permenue 3aa4 Ha ompe/IeNeHue NocIe[0BaTeNbHOCTHU
AMHHOKHCIIOT B MOJIEKYJIe Oellka B Clly4ae H3MEHEeHHs
Tnociea0BaTenbHoCTH HyKieotuaos JIHK.
OK 02, Tema 1.7. Hexnerounsie popmel sxu3Hu  ([PpoHTaNbHBIN onpoc. [IpoBepka yCTHBIX
OK 04 COOOIIEeHUI ¢ Mpe3eHTaluen (BUpyCHbIE U
OaxTepuanbHble 3a00neBanus). OOMIHe MPUHITUIIB
1ICTIONb30BAHKS JIEKAPCTBEHHBIX BetecTB. OCOOEHHOCTH
NpUMEHEHHs aHTHOMOTHKOB.
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OK 02 Tema 1.8. OOMeH BeliecTs 1 DpoHTaIBHBIN OMpoc. 3anoJIHEHHE
MpEeBpAIIEHIE SHEPTUHU B KIETKE. CpaBHUTEIHHOU TaOIUIBI XapaKTEPUCTUK TUIIOB
0OMEHa BEIIECTB.
OK 02, Tema 1.9. JKusHeHHEIHN LUK KIETKH. OO6cyxeHre BorpocoB Jekiun. PazpaboTka
OK 04 Muro3. Meiio3. JIEHTBI BPEMEHU KU3HEHHOTO ITUKJIA.
Pa3nen 2 Ctpoenue u QyHKIuH Kontpoabnas padora. Crpoenue u QyHKIMYM OpraHUu3Ma.
OpraHu3Ma
OK 02, Tema 2.1. CTpoeHue opraHusma. OrneHrBaemasi JUCKYCCHS IO BOTIPOCAM K JIEKIIUH.
OK 04 Pa3zpaboTka MEHTaJIbHOM KapThl TKAHEH, OpraHoB U
CHCTEM OPTraHOB OPTaHU3MOB (PacTEHUSI,
PKUBOTHBIE, YEJIOBEK) C KPaTKOM XapaKTepUCTUKOU
X QyHKINH.
OK 02 Tema 2.2. ©opMbl pa3MHOKEHUS DpoHTANBHBIN OMPOC. 3aTOTHEHHE TAOIHUIIBI C
OpraHU3MOB. KpaTKOI XapaKTepUCTUKOM U mpuMepamu Gopm
OK 02, Tema 2.3. OHTOreHE3 KUBOTHBIX U Pa3pa0oTka JEHThl BPEMEHU C XapaKTEPUCTHKON
OK 04 HesIoBeKa. PTAroOB OHTOIE€HE3a OTACIBHOM IPYIIbl d)KUBOTHBIX
OK 02, Tema 2.4. OHTOreHE3 pacTeHUi CocTaBiieHHE )KU3HEHHBIX LIUKJIOB PAaCTEHUI 110
OK 04 oTeaM(MOXOBH/THBIE, XBOIICBUTHBIC,
OK 02 Tema 2.5. OcHOBHbIE MOHATHS Pazpabotka rioccapus. Tecr.
PEHETUKH.
OK 02, Tema 2.6. 3aKOHOMEPHOCTH @DpoHTaNBHBIN onpoc. TecT Mo Bonpocam JEKIUH.
OK 04 HACIEI0BaHNAL. Pemienue 3a1a4 Ha ONpeeNICHUE BEPOSTHOCTH
BO3HUKHOBEHHUS HACIIEICTBEHHBIX IPU3HAKOB MPH MOHO-,
11i-, IOJMTMOPUIHOM M aHATIM3UPYIOIIEM CKPEIIUBaHNUM,
COCTABJICHNE TEHOTHIIMYECKUX CXEM CKPEIIMBAHMS
OK 01, Tema 2.7. B3anMmopelicTBIE TeHOB. Pa3paboTka rioccapus. TecT. Pemenne 3a1a4 Ha
OK 02 OIpE/IEIICHIE BEPOSATHOCTH BOSHUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB MPY PA3TUYHBIX THIAX B3aHMOJIEHCTBHS TEHOB,
CKpEIMBAHIH, COCTABJICHNE TCHOTHUINIECKUX CXEM
CKpEIIMBaHUs
OK 01, Tema 2.8. CuerienHoe HacenoBanue [PaspaboTka riioccapus. Tect. Pemenue 3a1au Ha
OK 02 TPHU3HAKOB. OTpeeNeHIe BePOSTHOCTH BOSHUKHOBEHHS HACIEICTBEHHBIX
MPU3HAKOB MPY CIETUICHHOM HACTIEI0BAHUH, COCTABICHHE
FeHOTHITHYECKUX CXeM CKPEIUBAHHS
OK 01, Tema 2.9. I'eneruka nona. Pa3pabotka rioccapusi. TecT. Pemenne 3a1au Ha
OK 02 OIPEIEICHUE BEPOATHOCTH BO3HUKHOBEHHS HACIEACTBEHHbIX
TMPU3HAKOB CLETUIEHHBIX C MOJIOM, COCTABIICHHE T€HOTHITMYECKHIX
CXEM CKpelLIHBaHUs
OK 01, Tema 2.10. ['enetnka moma Tect. Pazpabotka rimoccapusi. Penrenne 3anaq Ha
OK 02 OIPEIEIIECHUE BEPOATHOCTH BO3HUKHOBEHHS HACIEACTBEHHBIX
MPU3HAKOB, HCTIONB3YS METO/IbI TCHETHKHU YEI0BEKA, COCTABIICHHE
TEHOTUINYECKUX cXeM ckpermBanus. [loArotoBka ycTHbIX
COOOIIEHNH C PE3EHTAINEH O HACTEICTBEHHBIX 3a00IEBAHUSX
UenoBeKa
OK 01, Tema 2.11. 3akoHOMEPHOCTH Tect. Perenue 3a1a4 Ha onpezieNeHye TUIa MyTaluy IIpU
OK 02, 113MEHYMBOCTH. Tnepe/ade HacIeCTBEHHbIX IPU3HAKOB, COCTABICHHE
OK 04 PCHOTUIIMYECKUX CXEM CKPEILMBAHNS.
OK 01, Tema 2.12. Cenexuust opraHuzMoB Tect. Pa3paboTka rioccapusi. Pemenue 3a1a4 Ha
OK 02 OIIpEIENIeHNEe BEPOSTHOCTH BOSHUKHOBEHHUS HACIIEICTBEHHBIX

IIPU3HAKOB I10 CEJICKIMU, COCTABJIICHUC TCHOTUITNYCCKUX CXEM

CKpEIIMBAHNS.
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Pa3znen 3. Teopus 3Bo00MH

Kontposbhast pabora TeopeTuyeckue aceKThl SBOMOLHUH

OK 04, Tema 3.1. Uctopus sBomtommonHoro  |[dpoHTaIbHEIN onpoc. Pa3paboTka JeHTh BpeMEeHU

OK 0 Tema 3.2. Mukpo3BosoLus DponTaneHIM onpoc. PazpaboTka rioccapus

OK 02 Tema 3.3. MakposBostouus OnenuBaemas nuckyccusi. Pazpadotka rimoccapust

OK 04, Tema 3.4 BosnukHoBeHue 1 passutie  [@poHTanbHBIN onpoc. [loaroroBka u npeacTaBieHHe

OK 02 DKI3HU Ha 3eMuie. YCTHOTO COOOIIEHUS U IEHTHl BpEMEHH BOSHUKHOBEHHUS
1 pa3BUTHSI )KUBOTHOTO U PACTUTENBHOIO MUPA.

OK 04, Tema 3.5 [Ipoucxoxenue yenopeka-  |[PpoHTaNbHBIN onpoc. Pa3paboTka eHTHI

OK 02 AHTPOIIOTEHE3. BPEMEHU M MEHTAJIBHBIX KapT Ha BHIOOD:
JBOJIIOLIUS] COBPEMEHHOI'O YeJI0BEKa.
Bpems u myTu paccesneHus 4eloBeKa 1o MIaHeTe.
BrusHue reorpaduueckoi cpesl Ha MOpQOIOTHIO 1
(hM3HMOIOTHIO YETIOBREKA

Pazneun 4. Jxosorus. OHTPOJIbHAs paboTa TeopeTHueckue aceKThl JKOIOTHH
OK 01, Tema 4.1 Oxonoruyeckue haktopsi 1 [TecT 1Mo IKOIOTHIECKUM (DaKTOpaM U cpeaam
T~ N7 P e e 2 2 23 LATIDITIL ANTAIITIDALA. P

OK 01, Tema 4.2. [Tomymsius, coo0IIecTBa, CocTaBiieHre CXeM KpyroBOpOTa BEIIECTB,

OK 02, DKOCHCTEMBL. MICIIONIB3Ysl MaTepHallbl JIEKUUU. Pemenue

OK 07 [TPAKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/1aHUN
[10 IEPEHOCY BEILECTBA U SHEPTUU B SKOCUCTEMAX
C cOCTaBJICHHEM TPO(PHUECKUX IIeTIel 1 MHpaMuU]]
O0rOMAacChl U SHEPTHUH.

OK 01, Tema 4.3. bruocdepa-rmobdanpHas OnennBaemas auckyccusi. Tect. Pemenne

OK 02, DKOJIOTHYECKAS CHCTEMA. [PAKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN

OK 07 Ha OIpEEICHNE UIOMAAN HACAKICHUHN ISl
CHID)KEHHUSI KOHLEHTPALMKU YTJIEKUCIIOTO Iras3a B
aTMOcdepe CBOETO pernoHa MPOKUBAHMUS.

OK 01, Tema 4.4. Bnusuue aHTpONOTEHHBIX Tect. Penienne npakTUKO-OpUEHTUPOBAHHBIX

OK 02, (baxTopoB Ha Guochepy. [PACUYETHBIX 3aJIaHUN TT0 COXPAHEHUIO MTPUPOTHBIX

OK 04, [PECYPCOB CBOET0 PETMOHA ITPOKUBAHUS.

OK 07

OK 04, Tema 4.5. Bnusnue conuansHo- OnenuBaemas 1uckyccusi. Beinonnenue

OK 02, DKOJIOTHYECKUX (PaKTOPOB Ha 370POBbE  [TPAKTUUYECKUX 3aJIaHUMN:

OK 07 YEI0BEKa. OnpenerneHne CyTo4HOro paloHa MUTaHHUs.
Co3nanue MHAMBHAYATbHON MAMATKU 110 OpraHU3aIiu
palloHAIbHON (PHU3MUECKOil AKTHBHOCTH.
BrimonHenue 1adopaTopHOii paboThI Ha BHIOOD:
YMcTBeHHas paboTOCTIOCOOHOCTb.

Pasnen S. buoaorus B Ku3Hu BamiyTa Keiica: Mpe/ICTaBlIeHNe Pe3yIbTaTOB PELICHNUS

OK 01, Tema 5.1. buotexHonoruu B Xu3HU BrimonHeHue keiica Ha aHaTM3 HHPOPMALIUU O HAYYHBIX

OK 02, KaXIO0ro TOCTH)KEHHSIX B 00J1aCTH I€HETHYECKNUX TEXHOJIOTHH,

OK 04 KJICTOYHOW WH)KEHEPUH, MMUIIEBBIX OMOTEXHOIOTHiA(TIO
rpymmnam), IpeacTaBlIeHue Pe3yJbTaTOB PEIICHHUs
KEMCOB.

OK 01, Tema 5.2. buotexnonorun B MemiiHe  [BBITTOJTHEHHE Kelica HA aHAIW3 WH()OPMAITUHU O

OK 02, 1 hapmanum OMOTEXHOJIOTUH B METUIIMHE U (papmanuu (1o

OK 04 rpyIIiaMm), IpeICTaBIICHUE PE3YIbTaTOB PEIICHUS

KENCOB.

Paznen 6. buoskonornueckue
MCCIIeTOBAHMS.

3amuTa IIPOCKTA. HpeI[CTaBJ'IeHI/Ie PE3yJIbTATOB BLIIIOJIHCHUS

yueOHO-UCCIeI0BATENbCKIX IPOEKTOB(BBICTYILIEHHE C
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Tnpe3eHTaluei)

OK 01, Tema 6.1. OcHOBHEIE METOIEI Brinoanenne 1a00paTopHLIX padoT 10 BLIOOPY

OK 02, 0103KONOrMYECKHX HCCIIe/I0BAHHi 1. JJaboparopnas pabota N2 BriusHue TemmepaTypsl Ha pocT U

OK 04, (pM3MOTOTMUECKYH0 aKTUBHOCTh IPOAOKEBBIX KIETOK

OK 07 2. JlaboparopHas pabora Ne2 BiusHue yrieBoioB Ha pocT 1
(bu3noNOrNUEcKy0 aKTUBHOCTD IPOKIKEBBIX KIETOK
3. JlabopatopHas padora Ne2 CouetaHHoe BIUSHUE
TEeMIIEpaTypbl U YIIEBOJOB HA POCT M PU3HOIOTHYECKYIO
AKTHBHOCTb JIPOKEBBIX KIETOK

OK 01, Tema 6.2. bruoskonoruyeckuii Boinonenne yue0Ho- Hcc/ie10BaTeIbCKOr0 MPOEKTa Ha BBIOOP:.

OK 02, BKCTIEPUMEHT 1.01eHKa kavecTBa aTMOC(EPHOTO BO3YXA.

OK 04, 2.011eHKa KayecTBa MOYB METOIOM (PUTOTECTHPOBAHMS.

OK 07 3.01eHKa Ka4ecTBa BOJ] TOBEPXHOCTHBIX BOJOEMOB 110
OpraHONENTHYECKUM U (PU3UKO-XUMUYECKIM CBOHCTBAM.
4.Brusane [TAB Ha pocT 1 pa3BuUTHE CEMSH BBICIIUX PACTEHUI.
5.BrusiHue coeBoro 3arpA3HEHNs Ha pOCT M PA3BUTHE CEMSH
BBICILINX PACTCHUN

OK 01, BrimmoaHeHne 3k3aMeHalMOHHBIX 3aJaHnui

OK 02,

OK 04,

OK 07
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@®parMeHT NpUMepPa KOHTPOJA M OLEHKH pe3yabTaroB ocBoeHuss OY/L.
buoJorus, onucoiBawmuid ¢popmuposanue IIK no cneuuaasnoctu 34.02.01

CechnHCKoe aeJo0.

[1K 1.2. O6ecrnieunBaTh 6€30MACHYIO OKPY>KAIOIIYIO CPEAY

[1K 3.1. KoHcynbTupoBaTh HaceaeHue no Borpocam NpopuIakTUKU 3a00JIeBaHUM
[1K 3.2. [IponaranaupoBaTh 310POBBII 00pa3 >KU3HU
[IK 5.1. Pacno3HaBaTh COCTOSIHUS, MTPEACTABIIAIONINE YTPO3Y KUZHU

OK, TEMA T OLEHOYHBIX MEPOIPUATHI
[1K
Paznea 2. CtpoeHuss M PYHKIUM OPraHU3Ma.
OK.02, | Tema 2.3 Ctpoenue OuennBaemas auckyccus. PazpaboTka

OK

04 | opranuzma

MEHTAJIBHOW KapThl TKAHEW, OPTaHOB U CUCTEM
OPTraHOB YEJIO0BEKA, KPATKAS XapaKTEPUCTUKA UX
dbyukiui. [ToaroroBka u npeacTaBiIeHUE YCTHBIX
COOOIIEHUH ¢ Mpe3eHTalUeH (MMMYHUTET,
MH(EKIMOHHBIC 3a00JICBaHUSA, SITUICMHUH U
BaKIIMHAIIHS)

Tema 2.6. 3aKOHOMEPHOCTH
HACIIE/IOBAHHUSL.

@poHTaNbHbIN onpoc. TecT mo Borpocam
JeKIUu. Permenne 3a1a4u Ha onpeeneHue
BEPOSATHOCTH BO3HUKHOBEHHS HACIEICTBEHHBIX
TIPU3HAKOB TIPH MOHO-, JTU-, TIOUTHOPUTHOM U
AHAITM3UPYIOIIEM CKPEIIMBAHNM, COCTABICHUE
TeHOTHIMYECKUX CXEM CKPELIMBAHHUS

Tema 2.7. BaumoneiictBue
T€HOB.

Tect. Pa3zpaboTka rioccapus. Pemenue 3a1ay Ha
OIPE/ICNIEHNE BEPOSTHOCTH BOSHUKHOBEHHUS
HACJICJICTBEHHBIX IIPH3HAKOB MPH PA3IMYHBIX THIIAX
B3aUMO/ICHCTBUI T€HOB, COCTABJICHUE N€HOTUIIMYECKUX
CXEM CKPELIMBaHHUSL.

Tema 2.8. Cuemnentoe
HACIIEI0BAHKE IPU3HAKOB.

Tect. Pa3pabotka rioccapus. Pemenne 3aqay Ha
ONpPE/IENICHAE BEPOATHOCTH BOZHUKHOBEHHUS
HACJIEJICTBEHHBIX IPU3HAKOB MPU CLETUIEHHOM
HACIICOBAHNH, COCTaBICHHE TCHOTUIMYECKHUX CXEM
CKPEIUBAHHUS
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