I

ABTOHOMHas HEKOMMepUecKkas rmpodeccrnoHanbHas o0pa3zoBaTesibHas
opranmzanus « MHoronpoduibHas AkaaeMusi HEPEPHIBHOTO 00Pa30BaHUSD)

AHITIOO «MAHO»
Komnemx

[TPUHIATO
Pemenunem Ilegarornueckoro
coseta AHITOO «MAHO»

[Ipotokon Ne or-o7/L-7 ez

OLOLEOLS 2

PABOYAS ITPOT'PAMMA
10 TUCITUIIINHE
bJ1.12 buonorus

CnennanabHocth 38.02.03 OnepanmoHHas JeATeIbHOCTh B JIOTUCTUKE
KBanudukauus: OnepaiiOHHbIN JOTUCT

3aouHas ¢hopma oOyueHuUs

Omck, 2026
1


http://mano.pro/

ITporpamMma yuebGHOW guctumuiuHel «buosorus» paszpaboTaHa Ha OCHOBE
denepanbHOr0O rOCy1apCTBEHHOTO 00pa3oBarTenbHOro cranaapra (ganee — GI'OC)
M0 CIEIUATLHOCTH CPEemHero mpodeccuoHanbHoro obpazoBanus (manee CIIO)
38.02.03 OnepauuoHHas AESITEIBHOCTh B JOTUCTUKE, YTBEPKIECHHOI'O MPUKAa30M

MunucrtepctBa npocsenienns Poccuiickoit @enepaunu ot 21 anpens 2022 r. N
257.

Opranuzanus-pazpaboTUHK: AHITOO «MHoronpodunbHas AxanemMust
HEMPEPHIBHOTO 00Pa30BAHUS.

Pa3zpaboTunk: 3yOkoBa Jlapuca AnekcaHapoBHa, IPEnoaBaTelb KOIeIKa.



COJEPXXAHHUE

1. OOmass  xapakTepucTMKa  padodeil  MporpaMmbl
0011e00pa3oBaTeJIbHOM JUCHMILIMHBI «BHOJIOT U

2. Crpykrypa M coaep:xkaHue 0011e00pa30BaTEIbHOI
TUCHMILTHHBI

3. YciaoBusi peaqu3anuv nNporpaMMbl 00meo0pa3oBaTebHOM
TUCHMILTHHBI

4. KoHTposb W  OIEHKa  pe3yJbTAaTOB  OCBOEHUS
001eo0pa3oBaTe/IbHOM TUCHMILIMHBI

5. JlucT M3MeHEeHUil U [OINOJIHeHUH, BHECEHHbIX B padouyro
nporpamMmmy

CTp.

11

20

22

25



1. O0mas xapakTepucTuka padoueii mporpaMmMsbl 001e00pa3oBaTeIbHOM
TUCHMILTUHBI «buosorus»

1.1 Mecto AUCUMILUIMHBI B CTPYKTYpPe OCHOBHOI mnpodeccHoOHAIbHOM
00pa3oBaTe/IbHOI MPOTrPAMMBI

O6meoOpazoBaTenbHas aucuuIuinHa «buonorus» sBisieTcss 00s13aTeabHOM
4yacThio 00I11e00pa30BaTENbHOTO IMKIa oOpa3oBaTenbHOM mporpammbel CIIO B
cootBercTBUM ¢ PI'OC no cnenunansHocT 38.02.03 OneparmonHas AeATeIbHOCTD
B JIOTUCTHKE.

[TpodeccnoHAIBHO-OPUEHTUPOBAHHOE  COJEP)KAHHWE  peau3yercs B
npukiagHoM wmoayie (pazgen S5  "buonorus B KuM3HU") ISl Beex
npodeccuit/cnenuaibHOCTe Ha MaTephayie KeWCOB, CBSI3aHHBIX C aHAITU30M
uHGOpPMAIlMU O Pa3BUTUU U MPUMEHEHUH OMOTEXHOJOTHH MO oTpaciisaM Oyayuiei
npodeccuoHaTbHON JEeSATEILHOCTH 00yJaroIIXCsl. Kpome TOTO,
poecCUOHANbHO-OPUEHTUPOBAHHOE COJICp)KAaHUE YUMTHIBAeTCS B pazzene 4
"Dxosorus" MpHU BBHITOJIHEHUH Ja0OPATOPHBIX U MPAKTHUYECKUX PabOT, CBSI3aHHBIX
¢ Oyayieit mpodeccuoHabHON NeATeIbHOCThIO 00YUYarOIIXCS.

[lepuon oOydeHHs W paclpefesieHHe M0 CeMecTpaM  OIpeAeiisieT
oOpa3zoBarenbHasi  OpraHM3alus  CaMOCTOSITEIbHO, C  Y4e€TOM  JIOTHUKH
dbopMHpOBaHUS TPEIMETHBIX PE3YJbTaTOB, OOMMX U MPOPECCHOHAIBHBIX
KOMIIETCHIIUM,  MEXIPEJAMETHBIX  CBA3€H C  JAPYTMMH  JIUCHUIUTMHAMU
00111e00pa30BaTeIbHOTO U 0011eNPO(HEeCCHOHANBHOTO IIUKIJIOB YYEOHOTO IIJIaHa.

1.2 He.]'ll/l ! IVIAHUPYEMBIC PE3YJIbTAThI 0CBOCHUA NUCHUIIJIUHBI:

1.2.1. leab o0ureodpa3oBaTeIbHOM IUCHUILIMHBI

Ilens: ¢opMupoBaHWE Y CTYIACHTOB TIPEACTABICHHS O CTPYKTYypHO-
(GyHKIIMOHATBLHOM OpTraHU3aIlii JKUBBIX CHCTEM pa3HOTO paHra KaK OCHOBBI
NPUHATUS PEIICHUA B OTHOIIEHWH OOBEKTOB JKMBOM TIPUPOABI U B
MPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agaum.

1) cdopmupoBaTh MOHMMAHUE CTPOCHHS, MHOTOOOpa3us U OCOOCHHOCTEH
JKUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alluM, 3aKOHOMEPHOCTEH MPOTEKaHUs
OMOJIOTUYECKUX TIPOILIECCOB W SIBIICHUW B OKpYXKAIOIIEH cpene, IeJOCTHOM
HAy4YHOW KapTHHBl MHpA, B3aUMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX
HayK;

2) pa3BUTh YMEHHUS ONPEICIIATH JKMBBIE OOBEKTHI B MPUPOJIC; MPOBOIUTH
HAOJFOICHUS 32 DKOCHCTEMaMHM JJISI BBISBICHUS €CTECTBECHHBIX W aHTPOIIOTCHHBIX
W3MCHCHUH, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUH,

3) copMUpOBaTh HABBIKK MPOBEACHUS MPOCTEHIINX OUOJOTHUUECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAaHUN ¢ COOJIIOJICHUEM TpaBUi  0€30MacHOTO
oOparieHus ¢ 00beKTaMu U 000PYI0BAHUEM;

4) pPa3BUTh YMEHHUS HCIIOJB30BaTh HMHGOPMAINIO OHOJIOTHYECKOTO
XapakTepa U3 pa3INIHbIX HCTOYHUKOB;



5) chopMUpOBaTE yMEHHsI TMPOTHO3UPOBATH IMOCIEACTBHS  CBOCH
JESITEIbHOCTH TI0 OTHOILIEHHUIO K OKpYXKaoIlel cpese, COOCTBEHHOMY 37I0POBbIO;
00OCHOBBIBATh M COOTIOAATH MEPHI IPODIIAKTHKY 3a00ICBaHUT.

6) cdhopmupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKCHHHA OHWOJIOTHYECKOM
HAyKAd W TEXHOJOTUA B TPAKTHYECKOW MEATCIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHH.

1.2.2 Ilananupyemble pe3yJbTaTbl OCBOEHHsI 001Ie00pa30BaTEIbLHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHne AUCHUIUIMHA uMeeT npu popmupoBanuu U pazsutuu OK u T1K.



HaumenoBanue u
KO KOMIIeTeHIIUH

l'[.na}mpyeMbIe pe3yJdbTaThbl

Oo0mue

I[I/ICIII/IHJII/IHaprIe

OK 01. Beibupats criocoObt
peleHus 3a1aq
poQeCcCHOHATHLHON

e TEIIbHOCTH
MPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

B wyactu TpyJ0BOTO BOCIIUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HAaHHE LIEHHOCTH
MacTepCTBa, TPYI0TO0HE;

TOTOBHOCTH K aKTHBHOM JACATCIIbHOCTHU
TEXHOJIOTUYECKOM U COIMAIIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATh, IIJIAHUPOBATH U
CAaMOCTOSITEIILHO BBIMOJHAT TAKYIO JCSITEIBHOCTD;
MHTEpEC K Pa3InIHbIM chepaM mpodeccunoHaTbHON
NesITeIbHOCTH,

OBnajieHne YHUBEPCAIbHBIMU YUEOHBIMU
[103HABATEIbHBIMU JCHCTBHUSIMH:

a) 0a30BbIC JTOTHYECKHE JCHCTBUS:
CaMOCTOSITENILHO (DOPMYITUPOBATh U
AKTyaJIM3UpOBaTh IPOOJIEeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

yYCTaHaBJIMBATb CymeCTBeHHBIﬁ IIPpU3HAK UJIN
OCHOBAHMUS JJIsl CPaBHEHUS, KIacCUPUKALUH U
0000IICHMS,

OTIpeNIeNIATh LeNU 1eATeIbHOCTH, 33]1aBaTh
MapaMCTPhl 1 KPUTCPHUU UX JOCTUIKCHHA,
BBISIBIISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
[PACCMATPUBACMBIX SIBJICHUAX

BHOCHUTH KOPPEKTUBBI B JIEATEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YIHTATOB IIEJISIM, OIICHUBATH
PUCKH [TOCIIE/ICTBUI e TEIbHOCTH;

[Pa3BUBATh KPECATUBHOC MBIIIIJICHUEC ITPU PCILICHUN
PKU3HEHHBIX Tpo0sieM

0) 0a30BbIC HCCIIEIOBATEIHCKUE IEHCTBHUS:
BJIaJICTh HaBBIKAMU y4eOHO-HCCIIE0BATENLCKON 1

HpOGKTHOﬁ JACATCIBbHOCTH, HABBIKAMHU PA3PCIICHUA

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OHMOJIOTUU B CHCTEME
HAYYHOTO 3HAHMS; QYHKIIMOHAILHOW T'PAaMOTHOCTH YeJIOBEeKa IS
[pEeIICHUS KU3HEHHBIX POOIIEM;

c(OPMHPOBAHHOCTH YMEHUS PACKPBIBATh COJCPKAHNE
OCHOBOMOJIAralouX ONOJIOTHYECKUX TEPMUHOB U TIOHATUMN: KHU3HB,
KJIETKa, TKaHb, OPTraH, OPraHu3M, BUJ, IOMYJISALUs, SKOCUCTEMA,
OuoreHo3, Onocdepa; MeTabou3M (0OOMEH BEIIECTB U IIPEBPAILICHHE
PHEPTHH ), TOMEOCTa3 (CaMOperyJisiius), OuocuHTe3 OesKa,
CTPYKTYpHasi OpraHu3aius KUBbIX CUCTEM, JUCKPETHOCTD,
caMOpETyJILNsl, CAMOBOCIIPOU3BEACHUE (PEPOIYKIIHS),
HAaCJIEeACTBEHHOCTh, I3MEHUNBOCTb, YHEPT03aBUCUMOCTb, POCT U
pa3BUTHE, YPOBHEBAsI OpraHU3allNs;

c(hOpPMUPOBAHHOCTh YMEHUS PACKPBIBATH COACPKAHHE
OCHOBOIOJIararoux OMOJOrHYECKUX TEOPUH U TUIIOTE3: KIETOUHO,
XPOMOCOMHOMW, MyTallUOHHOM, 3BOTIOLIMOHHOM, TPOUCXOKACHHUS
PKU3HU U YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUS paCKpPbIBaTh OCHOBOIIOJIATrAI0IIIE
Orosoruueckue 3aKoHbl U 3akoHoMepHocTH (I'. Menpens, T.
Moprana, H.W. BaBunosa, 3. I'ekkens, ®@. Mromnepa, K. bapa),
paHULbl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM,;

MpUOOpETEeHUE ONbITa IPUMEHEHHS] OCHOBHBIX METOJIOB HAyYHOT'O
[MO3HAHUS, UCIIOJIb3YEMbIX B OMOJIOTUU: HAOIIOAEHUS U OIMCAHUS
PKUBBIX CICTEM, IIPOLIECCOB U SIBJIEHUI; OPraHNU3allMU U IIPOBEICHUS
OHOJIOTrMYECKOTr0 HKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BHISBICHUS
3aBHCUMOCTH MEX/1y UCCIIeyEeMbIMU BETMUMHAMH, OOBSICHEHUS
MOJIyYEHHBIX PE3YyJIbTaTOB U (HOPMYJIUPOBAHUS BHIBOIOB C
VICII0JIb30BAHNEM HAYUYHBIX MIOHATUH, TEOPUN U 3aKOHOB;
c(OpPMUPOBAHHOCTh YMEHUS BBIJIEIATH IPU3HAKU BUPYCOB, KIETOK
MIPOKAPUOT U DYKapUOT; OAHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX

OpraHU3MOB, BHJIOB, OMOTEOIIEHO30B U YKOCHUCTEM; 0COOCHHOCTH
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po0Jem;

BBISIBIISITH IIPUYUHHO-CIICJCTBEHHBIC CBSI3U U
AKTYAJIM3UPOBATH 3a/1a1y, BbIABHUI'ATh TUIIOTEC3Y €€
pElICHHS, HAXOIUTh apTyMEHTBI JIJIs
TOKA3aTeIbCTBA CBOMX YTBEPKACHUIA, 33]1aBATh
napaMeTpbl U KPUTEPUU PEIICHUS;

AHAJITU3UPOBATD IMMOJIYUYCHHBIC B XOAC PCUICHUA
3a]lau pe3yJIbTaThl, KPUTHUECKU OICHUBATh MX
TTOCTOBEPHOCTh, IPOTHO3UPOBATH U3MECHEHHUE B
HOBBIX YCJIOBUSIX;

YMCTb IICPCHOCUTH 3HAHUS B ITO3HABATCIIbHYIO U
MPaKTUYCCKYIO 00JIACTH KU3HEICATEIILHOCTH;
YMCETb UHTCTPHUPOBATL 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIACTEH;

BbIIBUT'aTh HOBBIC UICHU, IPCJIaraTb OpUIruHaJIbHbIC
[10/TXO/IbI U PEUICHUS;

CIIOCOOHOCTH WX UCTIOJIb30BaHUS B TI03HABATEIILHOM
U COLIMAJIbHOU PAKTHKE

[IPOIIECCOB OOMEHA BEIIECTB U NPEBPAICHHS SHEPTUU B KIICTKE,
(hoTOCHHTE3a, IIIACTUYECKOTO M YHEPTeTUIECKOT0 0OMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIJIOZI0TBOPCHHUSI, PA3BUTHS U
[Pa3MHOXCHHUS, HHIUBUIYaJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHe3a),
0OpBOBI 32 CYIIIECTBOBAHHE, ECTECTBEHHOTO 0TOOPA,
BH1000pa30BaHus, MPUCIIOCOOICHHOCTH OPTaHU3MOB K Ccpelie
O0OUTaHUS, BIMSAHUS KOMIIOHEHTOB DKOCUCTEM, aHTPOITOTEHHBIX
M3MEHEHHI B DKOCUCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB
W TIpeBpaIllCHUE YHEPTUH B Onocdepe;

C(OPMHPOBAHHOCTh YMEHUS pelllaTh OMOJOTHUSCKUE 3a/1aUH,
COCTABJIATh TEHOTUITUYECKUE CXEMbI CKPEIIIMBAHUS JIJIS1 PA3HBIX THUITOB
HACJICIOBaHUsI IPU3HAKOB Y OPTaHU3MOB, COCTABIISTh CXEMBI
[epeHoca BEIIECTB U YHEPTUU B AKOCUCTeMaX (I[eTH MUTAHUS,
MUIIEBHIC CETH)

OK 02. Ucmons30BaTh
COBPEMEHHBIE CPE/ICTBA
MOVCKa, aHAJIN3a U
MHTEPIIpETAlUU
uH(pOpMaluu U
H(GOpMaIMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHHMS 32/1a4
npodecCHOHATTBEHON
NesITeIbHOCTH

B o6sacTi 1IEHHOCTH HAY4YHOT'O TIO3HAHMSL:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTUKH,
OCHOBAaHHOT'O Ha TUAJIOTe KYJIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B
MOJIUKYJITYPHOM MHPE;

COBEPLIECHCTBOBAHUE SI3bIKOBOM M YNTATEIBCKON
KyJIbTYPbl KaK CPE/ICTBA B3aUMOJICHCTBUS MEKIY
JII0JIbMU U TTI03HAHUS MUPA;

0CO3HAHNE IEHHOCTU HaYyYHOU JesITeIbHOCTH,
TOTOBHOCTb OCYLIECTBIIATH IPOEKTHYIO U
MICCJIEIOBATENILCKYIO JAESITeIbHOCTh NHIUBUIYaIbHO

U B IpyIIIE;

c(OpPMUPOBAHHOCTh YMEHUIN KPUTUUYECKHU OLIEHUBATh NH(OPMAIUIO
OMOJIOTNYECKOTO COAECPIKAaHUS, BKIIIOYAIOIIYIO TICEBOHAYYHbIE
3HAHUS U3 Pa3IMYHbIX UCTOYHUKOB (CpEeICcTBa MAacCOBOM
H(pOpMaIUY, HAyYHO-TIOMYJIIPHBIE MaTepUAIIb);

MHTEPIPETUPOBATH 3TUUECKUE ACTIEKTHI COBPEMEHHBIX MCCIEA0BaHNN
B OMOJIOTUH, MEJULIMHE, OMOTEXHOJIOTHH; pacCMaTpUBaTh I1100aIbHbIE
PKOJIOTMYECKHE TPOOIIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 1O
OTHOILICHHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

c(hOpMUPOBAHHOCTh YMEHUH CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U
YCTHBIE COOOIIEHUSI Ha OCHOBE OMOJIOTHUECKOM HH(pOpMaluu 13
HECKOJIbKUX HCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh MOHATHHHBIN
armnapar OMoJI0run




OBtajieHre YHUBEPCATbHBIMH YUCOHBIMH
[103HABATEJIbHBIMU ACHCTBUAMMU:

B) pabota ¢ uapopmarmeii:

BJIaJICTh HaBbIKaMU MOJyUYeHUs HHPOpMALUU U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIBHO
OCYILECTBIIATh MIOUCK, aHAJIN3, CUCTEMAaTU3aLHUI0 U
MHTEPIpEeTanrio HHPOPMALIUU PAa3THYHBIX BUJIOB U
(bopM IpecTaBICHHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (JOPMATAX C YIETOM
Ha3HaueHUs UH(OPMAIMU U LIEJIeBON ayAUTOpUH,
BbIOMpasi ONTUMANIbHYIO (POPMY MPEICTABICHUS U
BU3YyalIU3alUHY;

OLICHUBATH JOCTOBEPHOCTb, IETUTHMHOCTD
MH(pOpMalH, €€ COOTBETCTBHUE ITPABOBBIM U
MOPaJIbHO-ITHYECKIM HOpMaM;

MCII0JIb30BaTh CPEICTBA MH(POPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX U
OpPraHU3alMOHHBIX 33/1a4 C COOII0ICHNEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKU 0€30I1aCHOCTH,
THTHUEHBI, pECYpCOCOepeKEeHNs, IIPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOMN
0€30I1aCHOCTH;

- BJIaJIeTh HaBbIKaMM PAacllO3HaBaHMS U 3aILUTHI
nH(pOopMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
ITMYHOCTH.

OK 04. DddexTuBHO
B3aUMO/ICIICTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMaH1e

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIbHOCTH U
CaAMOOIIPECACIICHUTO,

-OBJIaJICHHUC HaBbIKaMU yqe6HO'HCCHCJIOBaTeHBCKOI>'I,
HpOCKTHOfI n COL[H&JIBHOﬁ ACATCIIBHOCTH,
OBJ'Ia,HeHI/Ie YHUBEPCATbHBIMU KOMMYHHKATHBHBIMU

e CTBUSIMU,

npno6peTeHHe OIbITa TPUMCHCHUA OCHOBHBLIX METOJI0B HAYUYHOT' O
MMO3HAHU, UCITOJIb3YCMBIX B OHOJIOTUH: Ha6J'IIOI[eHI/ISI n OIIMCaHHuA
PKHBBIX CUCTEM, IIPOLECCCOB U SIBJ'IGHI/II\/’I; opraHu3allvii U MPOBCACHUA
OHOJIOTUYECKOTO 9KCIICPUMCHTA, BBIABUKCHUS TUIIOTC3, BbIABIICHUA
3aBUCUMOCTH MCXKY UCCIICAYEMBIMU BEJIIMYMHAMU, 00BACHEHHS

[OJTYYEHHBIX PE3YJIbTAaTOB U (OPMYJIHUPOBAHUS BHIBOJIOB C




0) COBMECTHasl IeSITEIbHOCTD;

[NOHMMATh U UCIOJIb30BaTh IIPEUMYILECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;
[IPUHUMATD L€ COBMECTHOMN ACATEIBbHOCTH,
OpraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
NTOCTHKEHUIO; COCTABIIATH IUIaH ACUCTBUH,
[pacpenesaTh POIU C y4€TOM MHEHUN yYaCTHUKOB
00CYX/1aTh pe3yJIbTaThl COBMECTHOH padoThI;
KOOPJMHUPOBATH U BBIIOJIHATH pabOTy B YCIOBHSIX
peasbHOro, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMUECKOE
[IOBE/ICHNE B PA3JIMYHBIX CUTYaLUSIX, IPOSBISATH
TBOPYECTBO U BOOOpak€HUE, ObITh MHUIIMATHBHBIM
OBnazsieHre YHUBEPCAIbHBIMU PETYJIATUBHBIMU
MEUCTBUSIMU;

[') npunsiTHe ceds U APYTUX JIIOJIEH;

[IPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX JIIOAEH
[IPU aHAJIU3€E PE3YyJIbTATOB AEATEIbHOCTH;
[IPU3HABaTh CBOE IIPABO U IIPABO APYTHUX JIOJEH HA
OIITOKH;

pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C MO3UIUH
IPYTOro 4e0BeKa

VCIIOJIb30BAHUEM HAYYHBIX ITOHATUI, TEOPUN U 3aKOHOB

0KO07.

ConelicTBOBaTh
COXPAHEHUIO OKPYXaroIEen
Cpelibl, pecypcocOepeKeHUI0
, IPUMEHSTH 3HaAHUS 00
M3MEHEHUHU KJIMMaTa,
MPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, YPPEKTUBHO

B o0nactu 3K0JI0rMYECKOro BOCIIUTAHHUS:

- c(OPMHUPOBAHHOCTD HKOJIOTHUECKON KYJIbTYpHI,
IMOHUMAaHUEC BIINSIHUA COITMAJIbHO-O3KOHOMNYECKUX
[IPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUATIBbHOU
Cpezbl, 0CO3HAaHUE INI00aIbHOT0 XapaKTepa
HKOJIOTHUECKUX MPOoOIIeM

[JJAHUPOBAHUE U OCYILECTBICHHUE IEHCTBUU B

OKpYXKarolleH cpesie Ha OCHOBE 3HAHUS 1iesel

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSATD MOJy4YE€HHBIE 3HAHUS JUIS
00BSICHEHUS! OMOJIOTHUECKUX MPOIIECCOB U SBJICHUH, JUIS IPUHATHUS
MMPAKTUYECKUX PEIICHUI B IOBCEHEBHOM KU3HU C LIEJIBIO
oOecriedeHns: 6e30MaCHOCTH CBOETO 3[J0POBbS U 370POBbS
OKPY>KaIOIIHX JTFOJIEH, COOTIOICHHUS 3I0POBOTO 00pa3a >KH3HU, HOPM
PaMOTHOI'O IOBE/IEHUS B OKPY KarOIled MPUPOIHOM cpeae;
MOHMMaHNE He0OXOJUMOCTH UCTIOIb30BaHUS JOCTHKEHUN

COBpeMCHHOﬁ Onoorun U OMOTEXHOJIOTHI AJId paliliOHAJIbHOT'O




meiicTBOBAaThH B
YPE3BBIYAHBIX CUTYyAITUAX

YCTOMYHUBOTO pPa3BUTHUS YEIIOBEUECTBA;

AKTHBHOE HETIPUSTHE ICHCTBHH, MPUHOCSIITUX BPE/T
OKPYXaIOIIEeH Cpeac;

YMEHHE MTPOTHO3UPOBATH HEOIArONPHUATHBIC
HKOJOTUYECKUE MOCIIEACTBUS IIPEANPUHUMAEMBIX
NEUCTBUI, IPEIOTBPALIATh UX;

[paCUIMPEHHE OIbITA JACSITEIIbBHOCTU IKOJIOTUYECKON
HaIpaBJICHHOCTH;

OBJIaJICHHE HABBIKAMHU yU4e€OHO-MCCIIEI0BATEIbCKOM,
[IPOCKTHOM M COIMAILHOMN JESITEIIbBHOCTH

[IPUPOIOIOIB30BAHUS

IIK 1.1. OcyuiecTBusITh
COTIPOBOXK/ICHHE, B TOM YHCTIE
ITOKYMEHTAITHOHHOE,
MPOIEAYPHI 3aKyTIOK

3aI0HEHNE TOKYMEHTAIUH, CBA3aHHOM C 3aKYTIKAMH;
AHAJIN3 JJOTUCTUYECKOW CUCTEMBI YIIPABICHUS 3allacaMu
11 UX HOPMUPOBAHHUS

0(opMIIATE GOPMBI IEPBUUHBIX TOKYMEHTOB U1 OCYILIECTBICHUS

MPOLETyPhI 3aKYTOK; ONPEAEIATh TOTPEOHOCTH B MaTepHAJIbHBIX 3amacax

151 00ecIieueHusl IesITEIbHOCTH OpraHu3allui;, TPUMEHATh

METOAOJIOTMYECKUE OCHOBBI 0A3MCHBIX CHCTEM YIPaBICHUS 3allacaMy B

KOHKPETHBIX CUTYalUsAX; ONPENEIIATh CPOKU U 00BEMBI 3aKyIIOK

MaTepUaIbHBIX IEHHOCTEH; OI[EeHUBATh MOCTABIIUKOB C IPUMEHEHUEM
A3IMYHBIX METOHUK
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2. CTpyKTypa U coaepxkaHue 0011eo0pa3oBaTe/IbHOM JUCHUIIIMHBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0HO# padoThl

Bup yueOHoi1 padoThI Oovem 6
yacax

O06beM 00pa3oBaTeIbHOI NPOrPaAMMBbI TUCHUIIIMHBI 72
B T.Y.
1. OcHOBHOE coJiep:KaHNe 58
BT. 4.
TEOPETUUYECKOE 00YUCHHE 2
MPAKTUICCKUAC 3aHATHS -
caMOCTOsITeIbHAs paboTa 56
2. IIpodeccnoHaILHO-OPHEHTHPOBAHHOE coJlepKaHue 13
(conep:kaHue NPUKJIATHOTO MOYJIs1)
BT. 4.
TEOPETUYECKOE 00YUCHHE -
MIPAKTUYECKUE 3aHATHUS 2
CaMOCTOsITENIbHAs paboTa 11
3. IIpomexyrounasi arrecramusi (auddepeHUMPOBAHHBIN 1

324€T)
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2.2. TemaTu4ecKHUil IJIaH U COAepP:KaHUe TN CIUIINHBI

Hammenopatii Conepixanne yuedHOro Mmarepuaia (0CHOBHOE H MPO(ecCHOHATbHO-0PHEHTHPOBAHHOE), JIadopaTopHble| Oobem | dopMUpyeMble
:eni)asuemns ! U NIPAKTHYECKHE 3AaHATHS, NPUKJIATHON MOAYJIb (IIPH HAJTHYHUH) 4aCOB | KOMIIETEHIHH
1 2 3 4
Paznea 1. KileTka - CTPYKTYPHO-(DYHKIMOHAJIbHAS e IHHHIA }KUBOT0O 18
Tema 1.1. OcHOBHOe co/iep:KaHue 2 0K2
buosiorus kak Jlexuust 5
uayka. O6mas CoBpeMeHHbIE OTpacau OUONIOrnuecKux 3HaHuil. CBsi3b OMOJIOTHU C IPYTUMH HayKaMu: OMOXUMUS,
S ApAKTePHCTHIA onodusnka, OnoHuka, renoreorpadus u ap. Posib u Mecto 6rosoruu B popMHUPOBAHUN COBPEMEHHOM
HAyYHOUM KapTUHBI MUpa. Y POBHU OpraHU3aIlH KuBOI Matepuu. OO0I1asi XapaKTepuCTHKa )KHU3HU, CBONCTBA
it PKUBBIX CUCTEM. XUMHUYECKHUIl COCTaB KIETOK
Tema 1.2. OCHOBHOE CO/iepKaHue 2 OK-1
CTpyKTYpHO- CamocrosiTe1bHasi padoTa OK-2
(pyHKIHOHAIbHA 51 Knerounas teopus (T. llIBann, M. nelinen, P. Bupxos). OcHOBHBIE MOJ0KEHHS COBPEMEHHON KJIETOYHOU OK-4
opraHu3anus Teopuu. THUIBI KJIETOYHON OpraHU3alMK: TPOKAPUOTHUECKUN U dyKapuoTudeckuil. OTHOKIETOUHbIE U
KICTOK MHOTOKJIETOYHBIE OpraHu3Mbl. CTpoeHHe MTPOKapHOTHYECKON KiIeTKH. CTpOCHHE 3YKapHOTHYECKON KIIETKH.
Hexkierounsle GopMbl )KU3HU (BUPYCHI, OakTeprodaru)
CamocrosiTeibHas paGoTa 2

[IproOpereHue onbiTa MPUMEHEHHUS] TEXHUKH MUKPOCKOTIMPOBAHUS NPH BBITOJIHEHUH JJaOOpaTOPHBIX PaboT:
«CTpoeHue KJIeTKH (pacTeHusl, ’KUBOTHBIE, IPUOBI) U KJIETOUHBIE BKIOUYEHUS (Kpaxmall,
KapOTUHOUIbI,XJIOPOILIIACTHI, XPOMOILIACTHI)»

[loaroroBka MUKpoOMpenapaToB, HAOIIOJEHHE C TOMOIIbI0 MUKPOCKOTIA, BBISIBIICHUE PA3IUYUN MEKITY
3y4aeMbIMU 00beKTaMH, (POPMYIMPOBaHUE BHIBOJOB
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CamocrosiTesibHasi padoTa
BupycHbie u 6akTepuanbHble 3a001eBanusi. OOIIye MPUHIMITBI HCIIOIB30BAHNUS JIEKAPCTBEHHBIX BEIECTB.

Oco0eHHOCTH TPUMEHEHHUsT aHTUOUOTHKOB. [IpeicTaBienne yCTHBIX COOOIIEHUN C Mpe3eHTaIeH,

IOATOTOBJICHHBIX I10 MIEPCUYHIO HCTOYHUKOB, pPCKOMCH/JOBAHHBIX MPCIIOJaBaTCIIEM

Tema 1.3. OcHOBHOE coJep:KkaHne OK-1
CTpyKTypHO- CamocrosiTesibHasi padoTa 2 OK-2
(pyHkuHoOHAIBLHBI e[ XpoMocoMHas Teopust T. Moprana. Ctpoenne xpoMocoM. XpOMOCOMHBIH Ha0Op KJIETOK, TOMOJIOTHYHBIE U
(axTopsI HEroMOJIOTUYHBIE XPOMOCOMBI, TAIIOWIHBINA U AUIIoUAHbINH Habop. Hyknennossie kucnotsl: JJHK, PHK
HACJIeCTBEHHOe [HAXOXJICHUE B KIETKE, MX CTpOeHHE U (yHKIMU. MaTpHUHbIe MPOLIECCHI B KJIETKE: PEIUIUKAIIHs, OMOCHHTES
™ Oernka, permapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA
CamocTosiTejibHas padoTa 2
Pelienue 3a1au Ha onpeaeneHue Nocaeq0BaTeIbHOCTH HYKJI€OTHI0B, aMUHOKHCIIOT B HOPME U B CIy4ae
M3MEHEHUs 10CNe10BaTeNbHOCTH Hykineotua0oB JTHK
Tema 1.4. OCHOBHOE coJiep:KaHne 2 OK-2
O0MeH BelecTB M |CamocTosiTeIbHAsi paboTa
NnpeBpalieHue [TonsTHE META00IN3M. ACCUMUIISIIUS U TUCCUMUIISIIINS - IBE€ CTOPOHBI MeTaboau3Ma. Turel oomMeHa
JHEPIruu B BEIIECTB: aBTOTPOGHBIN U reTepoTpodHbIN, a3poOHBIN U aHadYpoOHBIH. [InacTnueckuit oomMeH. DOTOCHUHTE3.
KJIeTKe XeMOCUHTE3
Tema 1.5. OcHOBHOe coep:kaHue 4 OK-2
YKH3HeHHbBII CamocrosiTesibHas padora OK-4
KT KICTKH KieTouHblil IUKJT, €ro nepuobl. MUTO3, €ro CTaauu U NPOUCXOASIINE MPOLECCHl. buonornueckoe 3HaueHue
Muto3. Meiios MuTO3a. Meiio3 u ero craaud. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornueckuii CMbICIT
Meiio3a
Pa3nes 2. Ctpoenue u GyHKIIMH OPraHu3Ma 20
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Tema 2.1. |OcHOBHOe coep:KaHue OK-2
Crpoenne CamocrosiTesibHas pabora OK-4
opranmma MHOrOKJIETOYHBIE OpraHn3Mbl. B3anMOCBSI3b OPraHOB U CUCTEMBI OPIaHOB B MHOT'OKJIETOYHOM OpPTaHU3ME.
['oMeocTa3 opraHusMa U €ro nojAepKaHue B IPOLIECCE KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOE coepxaHue OK-2
DopMmbI CamocrosiTesibHasi padoTa
pa3MHOKeHusI @dopmbl pa3MHOXKEHUsI OpraHu3MoB. becnosoe 1 monoBoe pa3MHOKeHHE. Bupl 6€croaoro pa3sMHOKEHHS.
OpPraHu3MOB [losioBOE pazMHOKeHUE. ['ameToreHes3 y uBOTHbIX. CriepmaToreHe3 u ooreHes. CTpoeHre NOJ0BbIX KIETOK.
Ormo10TBOpeHNE
Tema 2.3. OK-2
Onrorenes OcHOBHOe co/iep:KaHue OK-4
PAcTCHHH, CamMocTosiTe;IbHAsSI padoTa
KHBOTHBIX U uauBuayaibHOE pa3BUTHE OPraHU3MOB. DOMOpuoreHes u ero craauu. [loctamOpuonansubiii nepuoa. Ctaguu
“1€J10BEKA MOCTAMOPHOHAILHOTO PAa3BUTHS Y KHBOTHBIX U UenoBeka. [Ipsmoe u HenpsMoe pa3BuTHE. bruonorunueckoe
cTapeHue U cMepTb. OHTOTE€HE3 paCTECHUI
Tema 2.4. OK-2
3akonomeprocr |OCHOBHOE COjlepikaHue OK-4
CamocrositeibHass padora
HACJICI0BAHUSA

OCHOBHBIE OHATHS T€HETUKHU. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaenst (MoHOruopuaHoe
1 IOIMTHOpUIHOE CKpelBanue). BzanmoneiictBue reHos
Pemenue 3a1a4 Ha onpe/iesieHne BEPOSATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB ITPH MOHO-, JH-,

HOJ'II/IFI/I6pI/I)IHOM " aHAJIM3UPYIOMIEM CKPCIUBAHUH, COCTABJICHHEC I'CHOTUIIMYCCKUX CXEM CKPCIIHNBAHUSA
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Tema 2.5. OK-1
ClenieHHOe OcHOBHOe co/iep:KaHue OK-2
HACIe10BANMe CamocrosiTesibHas padoTa

3akoHbl T. Moprana. CuerieHHOe HaclieI0BaHUEe F€HOB, HapylIeHue creruieHus. HacienoBanue npu3HaKoB,
HPHSHAKOR Peienne 3a1a4 CUENIIEHHBIX € TIOJIOM

OrnpenesieHre BEpOSATHOCTH BOZHUKHOBEHUSI HACJIEICTBEHHBIX TPU3HAKOB MPHU CLETNIEHHOM HacCJIeI0BaHUH,

COCTABJICHHE T'€HOTUIIMYECKUX CXEM CKPEILIMBAHUS.
Tema 2.6. OK-1
3akonomepnoctn |(OCHOBHOE coep:kaHue OK-2
H3MEHYHBOCTH CamocrosiTesibHas padora OK-4

M3MeHYMBOCTH IPU3HAKOB. BUABI N3MEHYMBOCTH: HACIICICTBEHHASI U HEHACIICJICTBEHHAs. 3aKOH

FOMOJIOTMYECKUX PSAIOB B HaciencTBeHHoi n3meHurnBocty (H.W. BaBuioB). MyTtanmonnas teopust

M3MEHUYUBOCTHU. Buabl MyTaluii 1 TpUYMHbBI UX BO3HUKHOBEHUA. KapnoTun yenoseka. HacnenctBenHsie

3a0o0sieBaHUs YelloBeKa. | eHHbIe U XpOMOCOMHBIE 00JIe3HH YenoBeka. bone3Hu ¢ HacineICTBEHHOM

[IPEAPACIIONO0KEHHOCTHI0. 3HAYCHUE MEAUITMHCKON TeHETHKHU B NMPEJOTBPAICHUN U JICUCHUH T€HETUYECKUX

3a005IeBaHUI YETTOBEKa

CamocrosiTejibHas padoTa

Perienue 3a1a4u Ha onpeeneHue TUIa MyTalllK NIPY Nepeaade HAClIeACTBEHHbIX TPU3HAKOB, COCTABIICHUE

FCHOTUITMYECKUX CXEM CKPEIIMBAHUS
Pasnen 3. Teopus 3BoJIIONMH
Tema 3.1. OcHoBHoOe coep:kaHue OK-2
Hcropus CamocrosiTe1bHasi padoTa OK-4
BOJTIOUHOHHOT0 [TepBrie aBomornnonHsie konuenmuu (XK.b. Jlamapk, XK.JI. Brogdon). DBomornmonnas teopus Y. Jlapsuna.
yaenns, CuHTeTHuecKasi TEOpUs SBOJIIOLNU U €€ OCHOBHBIE MOJOKEHHUS.
MUKpPO3BOTIOWHS MukposBomtonus. [Tomynsiuys kak 3JieMeHTapHas eIMHUIA SBOTIOIMHU. [ eHeTHYecKrue OCHOBBI ABOJTIOLUH.

JneMeHTapHbIe GaKTOPHI 3BOMIONMU. EcTecTBEHHBIN 0TOOD - HANPaBIIAIONIMHA (HaKTOP IBOIIOLHH.
Buioo6pa3oBaHue Kak pe3yiabTaT MUKPOIBOIIOIUN
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Tema 3.2. OcHOBHOe co/iep:KaHue 2 OK-2
MakposBostonusi [CaMOCTOsITe/IbHAsSI paboTa OK-4

MakponsBosntorus. PopMbl 1 OCHOBHBIC HarpaBiieHus: MakposBoroiuu (A.H. CeseprioB). [lytu noctmxeHus
BosunkHoBenue u |[0Aoa0ruueckoro nporpecca. Coxpanenue ouopazHooOpasus Ha 3emie.
pasBuTHe xKu3Hu || MIIOTE3BI U TCOPHU BOSHUKHOBECHH XKU3HU Ha 3emiie. [10AB/ICHNE MEPBBIX KIETOK U MX SBOOL.
Ha Jemure [IpokapuoTsl ¥ 3ykapuoThl. [IponcxoxkaeHre MHOTOKIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX

[IapCTB SyKapHOT
Tema 3.3. OcHoBHOE coepxaHue OK-2
Mpoucxoxaenne |CaMoOCTosATeIbHAs padoTa 2 OK-4
qeloBeKa - AHTpPOIIOJIOTHS - HayKa 0 yesoBeke. CucreMaTH4ecKkoe NoJiokeHue yenoBeka. CXOoACTBO U OTIMYMS YEJIOBEKa
AHTpONOreHes C )KUBOTHBIMU. OCHOBHBIE CTaIUU AaHTPOTIOTeHe3a. DBOJIOLNS COBPEMEHHOTO YeIOBEeKa.

UenoBeueckue pachl M UX €IMHCTBO. Bpems u myTu pacceneHus yenoBeka 1o riasnere. [IpucnocodbieHHOCT

YelI0BEKa K Pa3HbIM YCIOBUSM CPEIIbI

Pa3nes 4. dxosorus 18

Tema 4.1. OcHOBHOe coiep:KaHue 2 OK-1
Jxogornyeckne |CaMOCTOATEIbHAsA padoTa OK-2
dAKTOPBI 1 cpenbI Cpenbl 0OuTaHMsI OPraHU3MOB: BO/IHAS, HA3€MHO-BO3/1yIIIHAsL, TIOUYBEHHAs, BHyTpUOpraHu3MeHHas. @U3HKo- OK-7
N— XMMHUYECKHEe 0COOEHHOCTH cpell O0MTaHus opraHu3moB. [IpucnocoOnenns OpraHu3MoB K dKHU3HH B Pa3HbIX

cpenax. [lonstue sxonoruueckoro dakropa. Knaccuduxamms sxonorudeckux pakropos. [IpaBuio

muanmyma 0. JIubuxa. 3akon Tonepantaoctu B. llendopna
Tema 4.2. OCHOBHOE CO/IepIKaHMe OK-1
[Honmyasinus, CamocrosiTeibHas pabora OK-2
cooGrecTBa, JKOJIOTMUECKasi XapaKTepPUCTUKA BUJIA U TOMYJISUU. DKOJIOTHUECKasi HUIIA BUIA. DKOJIOTHYECKUE OK-7
YKOCHCTEMBI XapaKTePUCTHKU monyissiun. Coo0IIecTBa M 9KOCUCTEMBI. BHOIIEHO3 1 ero cTpyKTypa. CBS3H MEXTy

opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBIL: MTPOAYLIEHThI, KOHCYMEHTHI, 2

peayueHTsl. KpyroBopot BeliecTB v MOTOK SHEPTUU B 3kocucteMe. Tpoduueckrue ypoBHI
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CamocrosiTesibHasi padoTa
Tpodudeckue nenu u cetu. OCHOBHBIE TIOKA3aTENIM IKOCHCTEMBI. brioMacca v mpoIyKIus. DKOJIOTHIECKUE

MU paMHU bl YACCII, Oouomacchl 1 OHECPIHUHU. HpaBI/IJ'IO IMUpaMu bl SHCPIUM.
Perenue MMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aﬂaHHﬁ 10 ICPCHOCY BCHICCTBA U SHCPIrUU B
DKOCHCTEMAX C COCTaBJICHHUEC TpO(bI/I‘IeCKI/IX ueneﬁ " nmupamMujg OroMacchl 1 SHEpIrun

Tema 4.3. OK-1
buocdepa - OcHOBHOe co/iep:KaHue OK-2
rJ106a1bHAs CamocrosiTeibHas pabora OK-7
bKodormueckas  |PAocdepa - xkuBas obonouka 3emnn. Pazsurtue npencrasienuii o buocoepe B tpynax B.1. Bepuaznckoro.
cHeTeMa Oo6macTu Onocdeps! u ee KOMIOHEHTHI. JKHUBOE BemecTBO Onocdepsl u ero (yHKITUH.
3aKOHOMEPHOCTH cyliecTBoBaHus 6rochepsl. OcobeHHOCTH 6UOoCchephl Kak r100alTbHON SKOCUCTEMBI.
JlnHaMu4ecKoe paBHOBecHe B Orocdepe. KpyroBopoTs! BEmECTB 1 OHOT€OXUMUYECKUE IIUKIIBL. [ T00ampHbIe
HKOJIOTMUECKHE TPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. OK-1
OcHOBHOE co/iep:KaHue
BansHme CamocrosiTesibHas padoTa OK-2
AHTPONMOTE€HHBIX  |AHTpPOMOreHHbIE BO3/IEHCTBHS HA Onocdepy. 3arps3HeHus Kak BUJI aHTPOIIOTEHHOTO BO3/ICHCTBHUSI. OK-4
(axTOpoB Ha AHTpOTIOTEHHBIE BO3/IeHCTBUS Ha atMochepy. Bo3aeiicTBus Ha ruapocdepy. Bo3aeiicTBus Ha mutocdepy. OK-7
ouocdepy AHTpOIOTreHHbIE BO3/IeHCTBUS HAa OMOTHYECKHE cOo00IIecTBa. YTIyOIeHHO N3Yy4atoTCsl OTXO/Ibl, CBA3aHHBIE C
onpeielIeHHON nmpodeccrueil/cneruaibHOCTbIO
OK-1
CamocrosiTeibHas paboTa
«OTXO0/BI MPOU3BOJCTBAY» OK-2
*B ToM 4uncJie npogeccHOHAIBHO-OPHEHTHPOBAHHOE COAePIKAHHME OK-4
«Otxozap! mpou3BoAcTBa». Ha ocHOBe denepanbHOro Kiaccu(puKaMoOHHOTO KaTauora 0TX0/10B ONpeAesaTh OK-7

KJIACC OIMMACHOCTHU OTXOHO0B; arp€raTHOC COCTOAHUC U (I)I/ISI/I‘-ICCKyIO (I)OpMy 0TX0a0B, o6pa3y101111/1xc51 Ha

paboueM MecTe / Ha Tamax MPOU3BOJICTBA, CBSI3aHHBIE C ONPEACIICHHON MTpodeccueit/crennarTbHOCThIO
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Tema 4.5. OK-2
OcHoBHOe coaep:kaHue
Bomsiae CamocrosiTeJIbHAasi pa6oTa OK-4
CoOUHATHLHO 310pOBBE U €ro cocTaBisronye. PakTopbl, NOJI0KUTEIBHO U OTPUIIATEIILHO BIUSIOIIUE HA OPTraHU3M OK-7
DKOJOIHIECKUX  yejjoBeka. [IpoOiieMa TEXHOTCHHBIX BO3/ICHCTBHIA Ha 3I0POBBE YETIOBEKA (AJICKTPOMArHUTHBIE TIOJISI, OBITOBAS
(axTopoB Ha XMMUs1, H30BITOUHBIC IITyMBI, paJXaIUs U T.I1.). AJanTays OpraHi3Ma 4ejoBeka K (pakTopam OKpy KaroIei
310pOBbe cpensl. [Ipunuunsr popmupoBanus 310poBbecOeperaroniero nopeneHus. Oundeckas akTHBHOCTD U
ye0BeKa 310pOBbE. BHOXMMHUYECKIE aCTIEKThI PAIlMOHAIBHOTO MTUTAHUS
CamocrosiTesibHas padora OK-2
1. «YmcrBeHHast pabOTOCIIOCOOHOCTDH) OK-4
OBnazieHue METOIaMH OTIPEACIICHUsI ITOKa3aTeell YMCTBEHHOM pab0oTOCIOCOOHOCTH, OOBICHEHHE OK-7
MOJTyYSHHBIX PE3YJIbTaTOB U (JOPMYJIMPOBAHUE BHIBOJIOB (IIMCBMEHHO) C MCIIOJIH30BAHNEM HAYUHBIX MMOHITHH,
TEOpUil U 3aKOHOB
2. «Bnusnue abnoTnueckux (pakTOpoB Ha YeIOBEKa (HU3KHE U BHICOKHE TEMIIEPATYPHI)»
l3ydeHne MEXaHN3MOB aJaNTallii OPraHU3Ma YeJI0OBeKa K HU3KUM U BBICOKHM TEMIIepaTypaM u 0ObsSCHEHHE
MOJTyYSHHBIX PE3yJIbTaTOB U (JOPMYJIMPOBAHUE BBHIBOJIOB (ITMCBMEHHO) C MCTIOJIH30BAHNEM HAYUHBIX MTOHSITHH,
TEOpUi U 3aKOHOB
*B ToM uHciIe IpoeccCHOHATBLHO-OPHEHTHPOBAHHOE CO/IeP:KaHUe 3aHATHSA
B kauecTBe TPUITEPOB CHUIKAIOIIUX PAOOTOCIIOCOOHOCTD UCTIONB30BATh YCIOBHS OCYIIIECTBICHUS
podeccnoHaNbHOM EeATENBHOCTH: IIIyM, TeMIIepaTypa, hu3ndeckas Harpy3Kka u T.1I.
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE cojlep:kaHue (Colep:KaHue MPUKIATHOTO MOTYJIS)
Paspnen S. buoJiorus B :KU3HH
Tema 5.1. OcHOBHOe coep:kaHue OK-1
Buorexnoyorun |CaMOCTOsITe/IbHasi padoTa OK-2
L — broTexHOIOTHs Kak HayKa U MPou3BOACTBO. OCHOBHEIC HANPABJICHUS COBPEMEHHOW OMOTEXHOJIOTHH. OK-4
KAKTOTO Metobl OnoTexHoIorud. OObEKThl OMOTEXHOIOTHH. DTHKA ONOTEXHOJIOTHYECKUX U TeHETHUECKUX

bKcIiepruMeHTOoB. [IpaBuia noucka u aHanusa GMO3KOIOrHYECKON HHPOPMAIIUHU U3 PAa3TUNYHBIX HCTOYHUKOB
(HayuHas ¥ yueOHO-Hay4yHas JIUTepaTypa, CpeICTBAa MaccoBOi MH(opmMalun, cetb IHTepHET U ipyrue)
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IIpakTHyeckoe 3aHsITHE! OK-1
Keiicbl Ha aHaM3 MHPOPMAIINH O HAYYHBIX TOCTIKEHUSX B 00JIACTH T'€HETUYECKUX TEXHOJIOTUHN, KJICTOYHON OK-2
WH)KEHEPUH, MAIIEBBIX OMOTEXHOJIOTHiA. 3aInTa Keica: IpeCcTaBlIeHNe Pe3yIbTaTOB PELICHUs KEHCOB 2 OK-4
(BBICTYILJIEHUE C TIPE3EHTAIEH ) IK 1.1.
JlenoBas urpa 1o teme: «OCyIEeCTBIEHUE CONPOBOKICHMS, B TOM UUCIIE JOKYMEHTALMOHHOIO, IIPOLIETYPbI
3aKYTIOK».
Tema 5.2.1 OCHOBHOE CO/IepKAHUE 4 OK-1
bHOTEXHONOIHH B |CamocTosTeIbHAS PaGoTa OK-2
[IPOMBIIIIICHHOCTH  |Pa3pyTHE MPOMBIIUICHHONH OMOTEXHOJIOTHIA ¥ €€ IPUMEHEHUE B )KHU3HHU YEIIOBEKa, MOMCK U aHAIIU3 OK-4
MHGpOpMAaLUY U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has M yueOHO-Hay4Has JIMTepaTypa, CpeACcTBa MacCOBOM
nHbopManuu, ceth IHTEepHEeT 1 Apyrue)
Kelicel Ha aHaM3 HH(GOPMALIUU O PA3BUTUN MPOMBIIIIEHHOW OMOTEXHOIOTHH.
IIpome:xxyTouynast arrecranus (AuddepeHuMpPoOBaHHbIN 324€T) 1
Bcero| 72
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3. YcJ0Bus peaiu3aliiy NporpaMmsl 001eodpa3oBare/bHONH JUCHUILINHBI

3.1. Jlna peanuszanuu mporpamMMbl JUCHMIUIMHBI JODKHBI OBITh MPETyCMOTPEHBI
CJIEIYIOIIUE CIIeIUaIbHbIE TOMEIIECHUS:

Kabuner «buonorun», OCHalIeHHBIM 000pynOBaHHeM: MeOenb, J0CKa, Mel,
HarJsAgHble  TMOCOoOMst (KOMIUIEKThI Y4YeOHBIX TaONuUI], IUIaKaToOB), TEXHUYECKUMU
CpeICTBaMU OOYyYEeHHMsI: KOMITBIOTEP C YCTPOHCTBAMHU BOCIIPOM3BEICHUS 3ByKa, IIPUHTED,
MYJIbTUMEANA-TIPOCKTOP C SIKPAHOM, yKa3Ka-Mpe3eHTep IJIs MPEe3CHTALIHIA.

JlaGopatopus, oOcHamieHHass O00OpyJOBaHMEM [UIsi TPOBEACHHUS  3aHATHUM:
MUKPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JlabopaTropHas mnocyaa (MpOOHpPKH, MOICTABKH
Ui TPOOUPOK, MHUHIIETHI, MECOK, CTYMKH C TMECTHKaMH, MPEIMETHbIE W TIOKPOBHBIC
CTeKJa, CTEKJIIHHbIE NAaJOYKH, MpemapoBalibHble WIJbL, (QUIbTpOBalbHAs Oymara
(canderkn), cTakaHbl) TUIEPTOHUYECKUNA PAcTBOp xJiopuja HaTpusi, 3%-HbI pacTBOp
NEepPOKCHUIa BOJOPOJIa, pacTBOp 1Hojaa B HOAMCTOM Kalluu, MIIULEPUH, KIyOHU KapTodes,
JUCT DJIOJIEU KaHAJCKOM, TUIoJ PSOMHBI OOBIKHOBEHHOW (pSOMHBI WM TOMaTa), JyK
penyathlii, pa3BeJCHHbIE B BOJIE APOXKIKK);

3.2. UndopMmanmonHoe obdecnevyenue o0yueHmst

OCHOBHBIE HCTOYHUKM:

OCHOBHBIC ITEUATHBIC U3TAHUS

1. buonorus. 10-11 knacc (yriyOJeHHBI ypOBEHB): YYECOHUK MJIsI CPEIAHETO
obmero obpazoBanus / B. H. SApsirun [u np.]; nox obueit pegakuueit B. H. Speiruna. —
2-e u3n. — Mocksa: M3natensctBo FOpaiit, 2022.

2. O6yxoB, 1. K. buosnorusi: KJIeTku ¥ TKaHU: y4eOHOE TOcOoOue sl CPeTHEro
npodeccuonansuoro obpaszosanus / [[. K. O6yxos, B. H. KupunenkoBa. — 3-e usn.,
nepepad. u non. — Mocksa: U3gatensctBo FOpaiit, 2022. — 358 c.

3. buonorusa: y4eOHMK | TPAKTUKYM HJis CPEeAHEro mpodhecCHuOHATBLHOTO
obOpazoBanust / B. H. Speirun [u np.]; non penakuueit B. H. Speiruna. — 2-e uzg. —
Mocksa: U3natensctBo FOpaiit, 2022. — 378 c.

DJIeKTPOHHbIE U31aHMS

1. buonorus. 10-11 knacc (yriyOJeHHBI ypOBEHB): YYEOHUK MJIsI CPEIHETO
obmiero obpazoBanus / B. H. SApsirun [u np.]; nox obuieit pegakuueit B. H. Speiruna. —
2-¢ w3n. — MockBa: WMsparensctBo [Opaiit, 2022. — 357 c¢. — (Hapomnoe
npocsemenne). — ISBN  978-5-534-15630-0. — Tekct: oIeKTpoHHBIA //
OopasoBarenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/509241

2. O6yxoB, 1. K. buonorus: kjaeTku ¥ TKaHHW: y4eOHOE MOCOOHe sl CPEIHETO

npodeccuonansuoro odpaszosanms / [[. K. O6yxos, B. H. KupunenkoBa. — 3-e¢ usn.,
nepepad. u gon. — MockBa: WsmarensctBo IOpaiit, 2022. — 358 c¢c. —
(ITpodeccuonansaoe obpazoanue). — ISBN  978-5-534-07499-4. — Tekcr:
anekTpoHHbt  //  OOpazoBatenpHas minatdopma HOpaiit  [caitit]. —  URL:

https://urait.ru/bcode/494034
3. buonorusa: y4eOHMK ¥ TPAKTUKyM MJis CPEAHEro NpodhecCHuOHATHLHOTO
obpazoBanust / B. H. Spwirun [u np.]; nox penakuueit B. H. Speiruna. — 2-e u3g. —
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https://urait.ru/bcode/509241
https://urait.ru/bcode/494034

Mocksa: UznarensctBo FOpaiit, 2022. — 378 c. — (IIpodeccnonanpHoe oOpa3oBaHue).
— ISBN 978-5-534-09603-3. — TekcT: anmekTpoHHbIi // Ob6pa3oBaTenpHas miatgopma
FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/489661

JlonomHUTENbHBIE UCTOUHUKHU

1. Tewtnop . buonorusi: 8 3 1. T. 1 / JI. Teitnop, H. I'pun, Y. Crayt; nog pexn.P.
Comepa ; iep. 3-ro anri. u3a. — 14-e uza. —M. : Jlaboparopus 3Hanui, 2022 — 454 c.

2. [IlaBnoBa, E. WM. Dxonorusi: y4eOHMK M MNPAKTUKYM JJIS CPEIHETrO
npodeccuonanpHoro obpazosanusi / E. WM. IlaBmoBa, B. K. HoBukoB. — Mockaa:
W3narensctBo FOpaiit, 2022. — 190 c. 45

3. Epemuenko, O. 3. buomorus: ydyenme o Omochepe: yduebHOE mocoOme s
cpennero npodeccronansHoro oopazosanus / O. 3. Epemuenko. — 3-¢ u3., mepepad. u
non. — Mocksa: U3gatensctBo FOpaiit, 2022. — 236 c.

4. bnunog, JI. H. Dkonorus: yuaebHoe mocodue ajist cpeaHero mpo¢eCcCHOHATBHOTO
obpazoBanus / JI. H. bnunos, B. B. [lonsikoBa, A. B. Cemenua ; nox oOiieit pegakuueit
JI. H. bimnoBa. — Mocksa: U3natenbctBo FOpaiit, 2022. — 208 c.

5. bptoxanp, ®@. ©. [IpombinieHHas skojorus: yueoHuk / @.@. bproxans, M.B.
I'padxuna, E.E. CnobnsikoBa. — Mocksa: DOPYM: UH®PA-M, 2022. — 208 c.

6. Hecmenosa, H. H. Dkosorust yenoBeka: yueOHUK U MPAKTUKYM JJIsI CPEIHETO
npodeccruonanbHoro obpaszopanus / H. H. HecmemoBa. — MockBa: M3narenbcTBo
Opaiit, 2022. — 157 c.

7. buwomorms g mnpodeccuid W CHENHUAIBHOCTEM  TEXHHMYECKOTO U
€CTECTBEHHOHAYYHOTO Tpoduieh: y4eOHUK Mg CTYI. YYpexKIeHU cpen. mnpod.
obpazoBanus / B. M. Koncrantunos, A. I'. Pe3anos, O. E. ®@aneeBa; nox pea. B. M.
Koncrantunosa. — M. : Mznarenbckuii neHTp «Akaaemus», 2016/ — 336 c.
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOCHUS JTUCHUILTUHBI

Kontposip u

OLIEHKA

pe3yIbTaToB

OCBOEHHS  00111e00pa30BaTeIbHOM

JTUCIUIUIMHBL PACKPBIBAIOTCS 4Yepe3 JUCIUIUIMHAPHBIE pe3yJIbTaThl, HANpPaBJICHHbIE Ha
dbopmupoBaHue OOHMX M MPOPECCHOHAIBHBIX KOMIIETEHUMNA MO pa3ieliaM U TeMaM
coJiepKaHusl yueOHOro MaTepuarna.

Oomas Paznen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIeTeHI Ul
Paznen 1. Kuaerka -
CTPYKTYPHO-QYHKIIHOHATbHAS
eIMHULA )KMBOT0
OKO02 buonoruss kak Hayka. OOmas | 3amosHeHHEe TaOJUIBI C OMHCAaHUEM METO/OB
XapaKTepUCTUKA KU3HU MHUKPOCKONUPOBAaHUS C HMX JOCTOMHCTBAMU U
HeZocTaTKaMu. 3anojiHeHue Tabnuubl «Bxian
YUYEHBIX B pa3BUTHE OMOJIOTUN
3anojHeHne CpaBHUTEIbHON TaOIMIIBI CXO/ICTBA
U pa3IMyuil )KUBOTO U HE )KUBOT'O
0KO1 CtpyKTypHO-(hyHKIIMOHATbHAS OueHnBaemasi JUCKYCCHS IO BOIPOCaM JIEKLIIUU
0KO02 OpraHu3alys KIETOK Pa3paborka MEHTaJIbHOM KapThbl o
0K04 KJIacCU(PUKAIMK KJIETOK U UX CTPOSHHUIO Ha IPo-
U JYKApUOTUYECKUX M IO LApCTBaM B MUHU
rpynmnax Beinosnnenue u 3amura 1a00paTOpHBIX
pabor:
«CtpoeHue KiIeTKu (pacTeHusi, >KUBOTHBIE,
rpubbl) ¥ KJIETOYHbIE BKIIOUEHHUS (Kpaxmail,
KapOTHHOUIBI, XJIOPOTIJIACThI, XPOMOIIIIACTHI )»
[TpakTrueckoe 3aHsTHE. [IpencraBnenue
YCTHBIX  COOOWIEHWH ¢  Tpe3eHTalueH,
MOJTOTOBJICHHBIX IO TMEPEYHI0 HCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEINOIaBaTENEM
0KO1 CtpyKkTypHO-(YHKIIMOHATIbHBIE @ponTanbHelii  onpoc Pa3paboTka rioccapus
0KO02 (akTOpbI HACIEACTBEHHOCTH Pemenne 3a/1a4 Ha onpeneneHue
IIOCJIEA0BATENBHOCTH HYKJIEOTH/OB,
aMUHOKHCIIOT B HOPME U B CIy4yae M3MEHEHHS
nocyenosareiabHocTy Hykieotnnos JTHK
0KO02 OOmMeH BemiecTB M mpeBpaiieHne | OpoHTaNIbHBIN Ompoc
SHEPTUU B KIETKE 3anoiaHeHne CpaBHUTENbHOM TaOIHIIbI
XapaKTepUCTUK TUIIOB OOMEHA BEIIECTB
OKO02 KuzneHnslit nuka kiaetkn Mutos. | O6cyxaeHue 1o Borpocam JieKiuu Pa3zpaborka
OK04 Meitio3 JIEHTBI BPEMEHU KU3HEHHOTO ITUKJIA
Paznen 2. Ctpoenue u pyHKuumn
OpraHm3ma
OKO02 CtpoeHue opranuzma OnenuBaemast JICKYCCHUS Pa3pabotka
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OKO04

MEHTAJIbHOM KapThl TKAHEHW, OPraHOB U CUCTEM
OpPraHOB OpPraHU3MOB (pacTE€HHUs, >KUBOTHBIE,
YeJI0OBEK) C KpaTKOM XapaKTEepUCTUKOM HX
GyHKIMHA

OKO02

®opmbl
OpPraHHU3MOB

Pa3MHOXKEHHUS

@poHTaNbHBI ONpoc 3amoJHEeHUEe TaOJIUIBI C
KpaTKOH XapaKTepUCTUKON M npumepamu (Hopm
Pa3MHOKEHHUs OPTaHU3MOB

OKO02
OKO04

OHTOreHe3 pacTeHU, KUBOTHBIX
U YeJIOBeKa

Pa3paboTka eHThI BpEMEHU C XapaKTEPUCTUKON
ATAllOB  OHTOTEHE3a  OTIEIBHOW  TPYIION
JKUBOTHBIX U 4YEJIOBEKa 10 MHKPOTpyMIam
Tect/onpoc

CocraBiieHre KU3HEHHBIX ITUKJIOB PACTCHHM I10
oTaenam (MOXOBU/IHBIE, XBOIICBHUIHBIC,
MAaIOPOTHUKOBHTHEIE, TOJIOCEMEHHBIE,
MOKPHITOCEMEHHBIEC)

OKO02
OK04

3aKOHOMepHOCTI/I HacCJICAOBaHUA

Pa3zpaborka rmoccapusi DpoHTanbHBIA OIpOC
Tect no Bompocam jexkuuu Pemienue 3agau Ha
OmpefieiecHue  BEPOSITHOCTH  BO3HUKHOBEHUS
HACJIECTBEHHBIX IPU3HAKOB IPU MOHO, IH-,
MOJUTHOPUIHOM u aHAITM3HPYIOIIEM
CKpEIIMBaHUM, COCTABJIIEHUE T'€HOTUIIMYECKUX
CXEM CKpeIIBaHUs

OKO1
OKO02

CueruieHHOe
MIPU3HAKOB

HaCJICOJOBaHUC

Tect

Pazpabotka rmoccapusi Pemienue 3amay  Ha
ONpeNIeJIEHUE  BEPOATHOCTH  BO3HUKHOBEHUS
HACJICJICTBEHHBIX TMPU3HAKOB MPHU CIETUICHHOM
HAaCJIEJ0BAHUM, COCTaBIIEHHE TE€HOTUIIMYECKUX
CXEM CKPEIINBaAHUS

OK 01 OK 02
OK 04

3aKOHOMEPHOCTH U3MEHYMBOCTH

Tecr.

Pemenue 3amau Ha onpeneneHue TUIa MyTallUX
HpI/I Hepe,uaqe HACJICIACTBCHHBIX HpI/I3HaKOB,
COCTaBJICHUE

TCHOTHUIIMYCCKUX CXEM CerHII/IBaHI/ISI

Paznen 3. Teopus 3Bo/1IOUNH

OKO02
OKO04

Uctopus IBOJIFOIIMOHHOT'O
y4ueHus. MUKpOIBOIOLUSA

@ponTaneHblii  onpoc Pa3zpaboTka Tioccapus
TepMuHOB  Pa3paboTka  JIGHTBI  BpEMEHH
Pa3BUTHA 3BOJIOOMOHHOI'O YUYCHUSA

OKO02
OK04

MakposBonronus.
Bo3aukHOBEHHE WU
SKA3HU Ha 3emiie

pa3BuTHE

OneHuBaemas  IUCKYCCHSl:  HCIOJb30BaHUE
apryMEHTOB, OMOJIOTUYECKOW TEPMUHOJIOTUU U
CUMBOJIMKM  JJIs  JOKa3aTeJIbCTBA  POJICTBA
OpPraHU3MOB Pa3HbIX CUCTEMATHUECKUX TPYIII
Pa3zpaOoTka JI€HTHI BPEMEHM BO3HUKHOBEHHS U
pa3BUTHS KU3HH HA 3eMiie

OKO02
OK04

[Ipoucxoxnenue
AHTPONOTEHE3

YCJIOBCKA

@pOHTAIBHBIN OITPOC
Pa3paboTka 7€HTHI BPEMEHH MPOUCXOKICHUS
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YCJIOBCKA

Pa3nea 4. DxoJorus

OK 01 OK 02 | Oxonornueckue  ¢aktopsl  # | TecT mo 3KOJIOTMYeCKUM (akTopam U cCperam

OK 07 Cpebl )KH3HU KU3HH OPTaHU3MOB

OK 01 OK 02 | ITomymsius, coobmiecTtBa, | CocTaBIeHHE CXE€M KPYroBOpOTa BEIECTB,

OK 07 9KOCUCTEMBI UCIONB3Yysl  MaTepuasbl  Jekuuu PemieHue
MPAKTUKO-OPUEHTHPOBAHHBIX pacueTHbIX
3aJJaHUN TI0 TEPEHOCY BEIIEeCTBAa W JHEPTHH B
HKOCHCTEMax C COCTaBJIEHHE TPOPUUECKHUX
nenei u nupamu OMoMacchl M SHEPTHH

OK 01 OK 02 | buocepa - riobaneHas | OueHuBaeMasi AucKyccus TecT

OK 07 9KOJIOTMYECKasl CUCTeMa

OK 01 OK 02 | Bausaue aHTpoIoreHHeIx | Tect

OK 04 OK 07 (dakTopoB Ha buochepy [TpakTudeckast padota "OTx0/16I TpOU3BOICTBA"

OK 02 OK 04 | Bnusiaue couuanbHO- | OueHuBaemas JUCKYCCHSI Boinonnenue

OK 07 JKOJIOTHYECKHX  (DaKTOpOB  Ha | JJabopaTOpHOU pabOTHI Ha BHIOOD:

3/10pOBbE YETIOBEKA "VmMmcTBeHHas paborocmocoOHOCTh", "BnmsHue
abnoTtnueckux (akTOPOB HA YeTOBEKA(HU3KHE U
BBICOKHE TeMIIEpaTypsbl)"
Paspnen 5. buoJiorusi B :KU3HM

OK 01 OK 02 | buorexHnosoruu B KU3HM | BeIlmonHeHne keiica Ha aHainu3 WHGOPMAIMH O

OK 04 KaXKIIOTO Hay4HBIX TOCTHIKEHUIX B oOactu

K 1.1 T€HETHUYECKUX TEXHOJIOTH, KJIETOYHOM
WHXXEHEpUHU, TMHUIIEBBIX OWOTEXHOJIOTUH (110
rpynmnam), Mpe/ICTaBJICHHE pe3yabTaToB
pEeLIeHHUs KEMCOB

OK 01 OK 02 | IIpomslnieHHas 6MoTexHoJIorus | BolmonaHeHue keiica Ha aHanu3 MHGOpMaLUU O

OK 04 pPa3BUTHUH MPOMBINIIEHHON OMOTEXHOJIOTHH (IO

rpymnmam), IIPEACTABICHUE
peluIeHus KeMCoB

pe3yabTaTOB
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5.JIucT U3MeHeHU i U 10T0JTHEHNH, BHECEHHBIX B pa004yI0 MPOrpaMmmy

No N3MCHCHUA, JaTa U3MCHCHU, Ne CTpaHUIbl C UBMCHCHHUEM

BbILJIO

CTAJIO

OcHoBaHue:

IToanuce nuiia BHECIIErO0 U3BMEHEHUS

25



26



