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1. O6masi xapakTepucTHKa padoueii mporpamMmMbl 001Ie00PAa30BaTEJIbHON JAUCIUNINHBI

OYVYII1.08 buoaorus

1.1. Mecro AMCUMIIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMBbI:

Oo6meobpazoBatenbHas aucuuimnHa OVYIL.08 buonorus sBisercs o0s3arenbHON

4aCTbIO

00111e00pa30BaTEeIbHOTO IIUKJIAa OCHOBHOM 00pa3oBaTeabHOM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC CITO
o criennanbHOCTH 40.02.04 FOpucnpyneHms.

1.2. Heau u miiaHupyeMble pe3yJIbTaThl 0CBOEHHs 00111e00pa30BaTeIbHOM JUCHUIIINHBI:

1.2.1. Hean 061meodpa3oBaTeJbHON TUCIIUNIHHBI

Ilenr yueOHOro mnpemMera buomorus: chopMupoBaTh y O0OYYAIONMIUXCS TPEACTABICHHUS O
CTPYKTYpHO-(DYHKIIMOHAIBHON OPTaHM3alMHd XUBBIX CHCTEM pPA3HOTO paHTa KaK OCHOBBI MPUHSTHS
pelIeHrid B OTHOIIEHUH 00BEKTOB )KMBOW MPUPO/IbI U B TPOU3BOJICTBEHHBIX CUTYAIUIX.

1.2.2. IlnaHupyemble pe3yJbTaThl OCBOeHHSI 0011e00pPa30BaTeNIbHOW IUCHMIIMHBI B
coorBercTBHH ¢ PT'OC CIIO u Ha ocHoBe PT'OC COO
Ocoboe 3HaueHne JUCUUIUIMHA UMEET PH (POPMUPOBAHUH U PA3BUTUU OOIIMX U KOMITETCHIINN:

Koa OK, IIK YmMmenus 3Hanus
OK 01 V-1.1 pacno3naBarb 3anauy w/uinu | 3-1.1 axTyanbHbIH
BriOuparts cnoco0bl npobiemy B mpodeccrnoHalbHOM | PO eCCHOHAIbHBIA U COLIMANBHBIN
peleHus 3a1a4 W/WIA  COUMAIBHOM  KOHTEKCTE, | KOHTEKCT, B KOTOPOM IPHXOIUTCS
npogeccnoHaAIbHOI aHAJM3UpPOBaTh W BBIAEATH €€ | padoTaTh U KUTh
AeATeJTbHOCTH COCTAaBHBIC YaCTU 3-1.2 crpykTypa  mimaHa s
NMPUMEHUTETbHO K V-1.2 omnpenensTh dTanbl peIICHUs | pelieHus  3ajad, AITOPUTMBI
pa3JIM4YHbIM 3aJ1auu, COCTABIIATh TUIaH JCHCTBUS, | BBITOJTHEHUS pabor B
KOHTEKCTaM peaIn30BbIBATH COCTaBJICHHBIN | MPO(ECCUOHANBHOM U CMEXHBIX
IUIaH, ONpPENeNSITh HEOOXOAMMBIE | 00TaCTIX
pecypchl 3-1.3 ocHOBHBIE HWCTOYHUKH
V-1.3 BbuBIATE H APQPEKTHBHO | HHPOPMAIIUK U pecypehl  Uis
HCKaTh nH(popMaIuio, | pemeHus 3aaad u/uiaM npodsieM B
HEOOXOAMMYI0O Il pelIeHus | MpoQecCuOHaTbHOM U/
3a/1a4d WU/WIU TTPOOIIEMBI COIIMAJIBHOM KOHTEKCTE
V-1.4 Bnaners akTyanpHbIMH | 3-1.4 MeTonbl paboThI B
MeToAaMHu paboTsl B | mpoeCCUOHATLHONM M CMEXHBIX
npoecCHOHATbHOM M CMEXHBIX | cepax
chepax 3-1.5 mnopsgox OIICHKH
V-1.5 oueHuBaTh pe3yapTaT M | pe3yibTaTOB  pELIEHUSA  3ajad
MOCJENCTBUSL  CBOMX  JIEUCTBHH | MPO(ECCHOHAIBHON JAEATEIHhHOCTH
(caMOCTOSITEILHO WM C TIOMOLIBIO
HAaCTaBHHKA)
OK 02 V-2.1 ompemensate 3amaun aug | 3-2.1 HOMeHKIaTypa
Hcnoab3oBaTh NoKCKa MHPOpPMALUH, INIAHUPOBATh | MHPOPMALIMOHHBIX ~ MCTOYHHUKOB,
COBpeMEHHbIe nporece TIOUCKA, BBIOMPATH | MPUMEHIEMBIX B
cpeacTBa MOMCKA, HE00XO0AUMBIE UCTOYHUKHU | IPOPECCHOHATIBHOM 1EATEIbHOCTH
aHaJIN3a u uHpOpMaIu 3-2.2 mpueMbl CTPYKTYpUPOBAHUS
HHTEPNpeTannu V-2.2 BBIIEHATH HauOosee | MHGpOPMALTHH
HH(pOpMaNH, H 3HaYMMoe B nepeuHe nHpopmanuy, | 3-2.3 ¢popmar oopmienus
HHPOPMAIMOHHBIE CTPYKTYpUPOBAaTh MOJIy4aeMyIo | pe3yJIbTaTOB IOUCKa MH(pOpMaLUU
TeXHOJIOTUM A5 uHpOpMaIIHIO, opopmiaTs | 3-2.4 coBpeMeHHBIE CpeAcTBa U
BBINOJTHEHHSI 32124 pe3yabTaThl MOUCKA yCTpOMCTBa nH(pOpMaTHU3aLNH,
npogeccnoHaAILHOMI V-2.3 oueHHBaTh MPAKTUYECKYIO | MOPSIOK UX MPUMEHEHUS U
AeATETbHOCTH 3HaYMMOCTb PE3yJIbTaTOB MTOMCKA 3-2.5 mnporpammHoOe




V-2.4 npumeHsTh cpenctBa | obecrieueHne B
MH(OPMAIIMOHHBIX TEXHOJIOTUI 1S | MpodecCHOHANbHOM
pelieHus npo(ecCHOHANBHBIX | ACSITENILHOCTH, B TOM  YHCIE
3a1a4 U poBbIE CPEICTBA
V-2.5 wucnonp30BaTh COBPEMEHHOE
mporpaMMHOe  oOecrieueHue B
npodeccnoHalbHOI 1eATeNbHOCTH
VY-2.6 ucnonp30BaTh pa3IUYHBIC
uu(poBbIE CPEACTBA AJISI PELICHUS
poecCHOHABHBIX 33a4
OK 04 V-4.1 opraHu3oBbIBaThH paboty | 3-4.1 TICHXOJOTUYECKHE OCHOBBI
ddpexTHBHO KOJUIEKTUBA U KOMaH/1bl NEeATEIbHOCTH KOJUIEKTUBA
B3aMMOJeicTBOBATL U | Y-4.2 B3aMMOIENCTBOBATH c | 34.2 IICUXOJIOTUYECKIE
pa6orarth B KOJIJIETaMH, PYKOBOJICTBOM, | OCOOGHHOCTH JIMYHOCTH
KOJIJIEKTHBE H KJIMEHTaMH B X071e
KOMaH/Ie poeCCHOHATILHOMN IeATEIbHOCTH
OK 07 VY-7.1 cobmonatp HOpMEI | 3-7.1 mpaBuia IKOJIOTUYECKOMN
ConeiicTBOBaThH DKOJIOTUYECKON 0€30I1aCHOCTH 0e30ImacHOCTH npu BEJICHUU
COXPaHEeHH IO V-7.2 omnpenensaTs HampapieHUs | IpodheCCUOHATBLHON NeTeNbHOCTH
OKpY:Kalolleii cpeabl, | pecypcocOepexeHuss B paMKax | 3-7.2 OCHOBHBIC pecypchl,
pecypcocoepekeHuIo, | nmpodeccnoHalbHON [eATeNbHOCTH | 3aJeiICTBOBAHHbBIE B

NPUMEHSATHh 3HaHus 00
U3MEHEeHUM KJIUMATa,
NPUHIUTBI
0epekInBOro
NPOU3BO/JCTBA,
3¢ dexkTHBHO
JAeficTBOBATH B
4pe3BbIYANHBIX
CUTYAIUAX

II0 ClICOUaJIbHOCTHU

V-7.3 opraHu3oBbIBaTh
poecCHOHABHYIO JESTEIBHOCTh
c COOTIOIEHUEM MIPUHITUATIOB
Oepe’KIMBOTO MPOU3BO/ICTBA

V-7.4 opraHu3oBbHIBaTh
pohecCHOHABHYIO JESTEIBHOCTh
C y4eToM 3HaHHM 00 H3MECHCHHH
KJIMIMAaTUYECKUX YCIIOBUM peruoHa
V-7.5 sddexkTuBHO ACHCTBOBATH B
YPE3BBIYANHBIX CUTYALUAX

npodeccnoHaBbHOMN IeATEeIPHOCTH

3-7.3 mnyrtu obecrieueHust
pecypcocOepexeHus

3-7.4 npuHmMNBl  OEPEKIUBOTO
MIPOU3BOJICTBA

3-7.5 OCHOBHBIE HaIpaBJICHUS
NU3MCHCHUA KIIMMaTUYCCKUX

YCJIOBUM pervuoHa
3-7.6 mnpaBmia  MOBENCHHUS B
Ype3BBIYANHBIX CHTYAITUSIX




2. CTpykTypa U coiepkaHue y4eOHOi U CHUNINHBI
2.1. O0beM IUCHUILIMHBI ¥ BUAbI Y4eOHOI padoThl

Buj yueOHoi padoThl O0bem B yacax
O06nem 00pa3oBaTeILHON TPOTrPAMMBI TUCIUATIINHEI B T. 4. 40
TEOPETUIECKOe 00yUeHUe (JISKIIUN) 16
MIPAKTUYECKUE 3aHATUS 20
caMoCTOsITeNIbHas paboTa 00yJaronerocs 4
Bcero: 40

2.2. TemaTn4yecKHuil IJIaH U COJePKAHUE TUCHUILINHBI

HaumeHoBaHue Conep:xxanue y4eOHOro MmaTepuaJja O0bem | DopmupyeMble KOMIIETEHIIMU
pa3aeyioB M TeM 4acoB
Pasznen 1. Kiierka — cTpyKTYpHO-(PYHKIMOHAIbHAS €IMHUIIA KUBOT0 12
Tema 1.1. Bbwuosorus | Jlekuusi: Pons Ouonornu B HaydyHoM kapTuHe Mupa. Kierounas Teopus. 2 OK 01, OK 02, OK 04, OK 07
kak Hayka. Ctpoenmue | [Ipokapuotsl u sykapuoTsl. Bupycel. Xumuueckuit coctaB kiaeTku. CTpoeHue
U XMMHMYECKHIl COCTaB | DYKapUOTUYECKOU KIIETKHU.
KJIEeTKH IIpakTuyeckoe 3ansaTHE: V3yueHne CTpOCHUsI KIETOK (pPaCTEeHUH, )KUBOTHBIX, 2 OK 01, OK 02, OK 04, OK 07
rpubOB) C  HCIOJNB30BAHMEM  MHKPOIPENapaTOB WA  BHPTYaTbHBIX
J1a00paTOpHiA.
Tema 1.2. | Jlekuusa: JIHK u PHK. Buocunres Oenka. Metabomusm (otocunres). 2 OK 01, OK 02, OK 04, OK 07
HaciencTBeHHOCTD, KiteTouHBIN UK MUTO3 B MEHO3.
odoMen BemecTB M | [IpakTHyeckoe 3aHATHE: Pemenne 3a71a4 Ha onpeJeNeHue 2 OK 01, OK 02, OK 04, OK 07
KM3HEHHbIN LIMKJI | [TOCJIEZIOBATEIbHOCTH HYKJICOTHI0OB M aMUHOKHUCIIOT. AHAJIU3 CTaluii MUTO3a U
KJIeTKH Meio3a.
CamocrosiTesibHast paGora: MonekyaspHbli M KJIETOYHBI  ypOBHH 4 OK 01, OK 02, OK 04, OK 07
OpraHu3aIiy KUBOTO.
Paznen 2. CTpoenne u pyHKIMH OPraHu3Ma 8
Tema 2.1. | Jleknus: becmonoe 51 MOJIOBOE Pa3MHOXEHHUE. I'ameTorenes. 2 OK 01, OK 02, OK 04, OK 07
Pa3smHo:xkeHune u | OmionoTBopeHne. OMOpPHOHAIBHOE M MOCTIMOPHOHAIBHOE  pa3BUTHE.
OHTOreHe3 opranu3mMoB | brosornueckoe crapeHue.
IIpakTuuyeckoe 3aHsiTMe: AHaIM3 (aAKTOPOB, BIUSIONIMX HAa OHTOTCHE3 2 OK 01, OK 02, OK 04, OK 07

yenoBeka. [IpoduakTuka HapyIeHU pa3BUTHS.




HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuajia O0bem | DopmupyeMble KOMIECTCHIIUH
pa3ieioB M TeM 4yacoB
Tema 2.2. | Jleknus: 3akonsl I'. Mennens u T. Moprana. Buasl uamenunBoctu. Myrtanum. 2 OK 01, OK 02, OK 04, OK 07
3aKkoHOMepHOCTH Kapuortumn yenoseka. Hacnencrsennsie 3a001eBanus. 3HaUCHHE METUIIMHCKON
HACJIEICTBEHHOCTH ¥ | TEHETUKH.
U3MEHYMBOCTH IIpakTuyeckoe 3aHsaTHe: PemeHne reHeTHYecKux 3amad (MOHOTHOPHIHOE 2 OK 01, OK 02, OK 04, OK 07
CKpelIMBaHUE, HaclieJoBaHUE clemieHHoe ¢ 1nosioM). CocraBieHue
POAOCIIOBHBIX. AHAJIN3 MyTallHil.
Pa3nea 3. Teopus 3BoJr0nMu 4
Tema 3.1. DBoroums | Jlekuusi: OBomtounonHHas Tteopus Y. [lapBunHa. CuHTeTHYECKass TEOpHs 2 OK 01, OK 02, OK 04, OK 07
JKH3HHA U | 3BOJIOIMH. MHKpO- U MakpodsBoutonus. BunoobpazoBanue. IIpoucxoxnenue
NMPOUCXOKIEHUE ’KU3HHU Ha 3eMIie.
YeJI0BeKa IIpakTuyeckoe 3ansitue. AHTponoreHe3. CHCTEMaTUYECKOE IMOJOKEHUE 2 OK 01, OK 02, OK 04, OK 07
genoBeka. YenoBedeckue pachkl U X enuHCTBO. [IprcnocobaeHHOCTh K cpere.
Pasznea 4. DxoJiorus 12
Tema 4.1. | Jexknus: Cpenpl oouranus. Dxonorndeckue haktopsl. [lomymsimus, GuoreHos, 2 OK 01, OK 02, OK 04, OK 07
JKOJIOTHYECKH e skocucrema. Tpodudeckue ypoBHu. Kpyrosopor Bemiecrs.
paxTopsI u | [lpakTnyeckoe 3ansaTue: CocTaBieHHE TPOPHUECKUX IeTeld M HHUpaMHJI 2 OK 01, OK 02, OK 04, OK 07
IKOCUCTEMBbI O6roMacchl/aHepruu. Pemienne 7K0JI0rHYecKruX pacyeTHbIX 3aJ1ad.
Tema 4.2. buocdepa u | Jlekuusa: buochepa u yuenue B.M. Bepnanckoro. I'moGanbHbie 2 OK 01, OK 02, OK 04, OK 07
AHTPONOTeHHOe HKOJIOTMYECKHUE MpOoOseMbl. AHTPOIOTEHHbIE BO3JEHCTBUS Ha arMmocdepy,
BO3J1eiicTBHE ruzapochepy, rurochepy.
IIpakTuyeckoe 3ansitue «OTX0AbI NMPOU3BOACTBA» (NMPO(eCcCHOHATBHO- 4 OK 01, OK 02, OK 04, OK 07
opueHTHpOBaHHOe): OmpeneneHue kinacca onacHocTd orxonoB no MKKO.
AHanmM3  arperaTHoro COCTOSHUSA ©  (U3MYEeCKOM  (GOpMBI  OTXOMOB,
oOpa3yromuxcsi Ha paboueM MecTe / Ha 3Tamax TPOU3BOJICTBA MO Ballei
npodeccuu/criennanabHOCTH. [[pHHIMITBI OEPEKITMBOTO MTPOM3BOICTBA.
Pazgea S. buosorusi B sku3Hu 4
Tema 5.1. | IlpakTuyeckoe 3aHsiTHe (NMpoekTHas padora B rpynnax): OCHOBHbIE 4 OK 01, OK 02, OK 04, OK 07

Buorexnojsoruu m Hux
COMAJTBLHO-D)THYECKHUE
ACHEKThI

HanpaBJICHUSA COBPEMEHHOM OMOTEXHOJIOTHH. [Ipumenenue B
MIPOMBILIIEHHOCTH U MEJIUILIMHE. DTUKA TeHETUUECKUX dKCIIepuMeHTOoB. [louck,
aHaJlu3 W CTPYKTypHpoBaHHEe HWHGOpPMALMU M3 Pa3IUYHbIX HCTOYHHUKOB
(Mutepner, Hayunbie 6a3bl). [lonroroBka u 3amura npe3eHTaIHid.

BCEI'O:

40




3. YcioBus peaju3anuy NporpaMmbl Y4eOHOI 11 CHUIIIMHBI

3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHH 0

Kabuner «buonorum», ocHaIIeHHBIH 000pynOBaHUEM: MeOENb, TOCKA, MEI, HATJISIHbIC
nocoOus (KOMILJIEKTHI YYEOHBIX TaOJMIl, IJIAKaTOB), TEXHUYECKUMH CPEIACTBAMU OOYYCHHUSI:
KOMIIBIOTEP C YCTPOMCTBAMH BOCHPOW3BENCHHUS 3BYKA, MPUHTEP, MYJIbTHUMEIUA-TIPOCKTOP C
9KpaHOM, yKa3Ka-Mpe3eHTep i Mpe3eHTAIHH.

Jlaboparopusi, ocHamieHHass 0O0OPYJIOBaHHEM MJisi TPOBEICHUS 3aHITHIA: MUKPOCKOIIHI,
CEeKYHJIOMEp, TOHOMETP, JabopaTopHas rnocyaa (MpoOUpKH, MOACTABKH I TPOOUPOK, TUHIIETHI,
MECOK, CTYNKH C TIECTHKAMH, IPEIAMETHbIE U IMOKPOBHBIC CTEKJIA, CTEKJISIHHBIC ITaJOYKH,
npenapoBajibHbIe WIJIBI, (uiIbTpoBaibHass Oymara (candeTku), CTakaHbl) THIEPTOHUYECKUNA
pacTBop xjopuzaa Hatpusi, 3%-HbII pacTBOp MEPOKCHA BOJOPOJA, PacTBOp Hoaa B HOAMCTOM
KaJIUW, TIUIEPHUH, KIyOHU KapTodesns, JUCT 30/Ied KaHAJCKOH, 101 pSOWHBI OOBIKHOBEHHOM
(ps1OMHBI MM TOMATA), JIyK peryaThlii, pa3BeACHHBIC B BOJIE IPOXIKH);

3ausbl:

bubnmoreka, unTanbHBIN 3371 C BEIXOJOM B ceTh MIHTEepHET.

3.2. UnpopMannoHHOe oOecniedeHre peaJn3aluu NpPorpaMmMbl

OcCHOBHBIC HCTOYHUKU:

1. Tymukwun, E. WM. OOmas Ouonmorus ¢ OCHOBAMH JKOJOTHU W MPHUPOJAOOXPAHHON
JEATETLHOCTH © YICOHHK ISl CTY/A. YUPEXKIeHUM cpell. npod. oopazoanus / E. W. Tynukun. —
12-e uzn., crep. — MockBa : M3garensckuii oM «Akagemusi», 2023. — 288 c.

2. KoncrantuHoB, B. M. Dkonorudeckre OCHOBBI TPUPOIOTIONB30BAHUS | YICOHHUK TSt
CTYyA. ydpexneHuil cpen. npod. odpasosanus / B. M. Koncrantunos. — 15-e uzna., crep. —
Mocksa : U3gaTenscknii oM «Akamemus», 2023. — 224 c.

3. CuBorna3zos, B. . buonorus. ba3oBblit Kypc : y4eOHUK IS CTY/. YUPESKISHUN Cpes.
npod. o6pazoBanus / B. . CuBornazos, U. b. Aradonona, E. T. 3axapoBa. — 8-¢ u3zn., ctrep. —
Mockaa : Ipoda, 2022. — 384 c.

4. Kpuxkcynos, E. 3. O6mas Oumomorus. 10-11 kmaccel : ydel. mis 00meoOpa3oBar.
yupexaenuit / E. 3. Kpukcynos, B. B. Ilaceunuk, A. A. Kamenckuii. — Mocksa : [Ipoda, 2021.

5. 3axapos, B. b. buonorus B Tabnuiiax u cxemax : CipaBOYHOE MOCOOHE JIs CTYI. CPel.
npod. yuebHbix 3aBefenuii / B. b. 3axapos. — Mocksa : [Ipoda, 2022.

JonosHuTeE/IbHBbIE HCTOYHUKU:

1. Mawmonros, C. I'. buonorus. Obmme 3akOHOMEPHOCTH JKU3HH : yueOHoe nocodue / C.
I'. MamonToB. — Mocksa : Beicmas mxomna, 2020.

2. Axumona, T. A. Dxonorusi. Yenoek — skoHOMHKA — Onocdepa : yuebnuk / T. A.
AxumoBa. — Mocksa : FOpaiit, 2024. (Insa yroyonennoro nsydenus Paznena 4 w BousHUS Ha
37I0POBBE).

3. HopwmaruBHo-nipaBoBbIe JOKyMEeHTHI: DenepanbHbIidl KiIacCH(PUKAITMOHHBIA KaTaJIor
orxonoB (OKKO) (nmelictByromas penakuus Ha caiite PocripuponHanzopa) — KPUTUYHO MJiA
MPAKTUUECKOro 3aHATUS «OTXO0IbI MPOU3BOACTBAY.

HNHTepHeT-pecypcehbl U JIEKTPOHHBbIE 00pa3oBaTe/ibHbIE CPe/ibl:

1. Enunas xoyutekuus u@poBbIX 00pa30BaTEIbHBIX PECYPCOB [ DNEKTPOHHBIH
pecypc]. — Pesxum noctymna: http://school-collection.edu.ru

2. DenepanbHbIi HeHTp HHPOPMAIIMOHHO-00pa3oBaTesbHBIX pecypcoB (PLIOP)
[DnexTpoHHBIH pecypc]. — Pexum mocryna: http://fcior.edu.ru

3. DeKTpOHHO-0MOIoTeyHast cuctema «Jlanb» [DneKkTpoHHbIH pecypc]. — Pexum

nocrtyma: https://e.lanbook.com
4, Hayunas snektponnas 6u6nmoreka eLIBRARY.RU [DnekTponnsiii pecypc]. —
Pexum noctyna: https://www.elibrary.ru



4. KoHTPOJIb U OLIEHKA Pe3yJIbTATOB OCBOCHHS y4eOHO JUCIUNINHBI
KoHTpo:b u o1ieHKa pe3yinbTaToB OCBOCHHS y4eOHON TUCIUILIMHBI PaCKPBIBAIOTCS Yepes

npodeccHOHaNbHBIE ~ pe3yNbTaThl,  HaNpaBlICHHble Ha  (QopMupoBaHHe  OOMMX H
npoecCHOHANBHBIX KOMIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep)KaHus yueOHOro Marepuaa.
Oomas / Pa3zpnen / Tema Tunsl 1 popMbl
npodgeccuoHaTbHAS AUCHMUILINHBI OLIEHOYHBIX MEPONPUATHIA
KOMIIeTEeHIH
OK 01 Boibupars cnoco6sl | Tema 1.1 buomoruss xax | ® YeTHBIE  ompoc 1O
pelieHus 3aja4 | HayKa. Crtpoenue u | Temam «Kinerounas Teopus»,
npogeccuoHaTbHON XUMHUYECKHUN cOCTaB KIETKH. | «CTpoeHue 3yKapuOTHYECKOU
NEITENbHOCTHU Tema 1.2 HacinencTBEeHHOCTD, | KISTKH
MIPUMEHUTETBEHO K | OOMCH BEIIEeCTB U )KU3HCHHBIH | Pemienne 3agau  Ha
Pa3IMYHBIM KOHTEKCTaM LUKJT KJICTKH. orpezeneHue
Tema 2.1 Pa3MmHOXEHHE WU | OCIIEIOBATEIBLHOCTH
OHTOT'€HE3 OPraHU3MOB. HYKJIEOTHI0B U aMHUHOKHCIIOT
Tema 2.2 3akOHOMEpPHOCTH | ® Anammuz cragui
HACJIEICTBEHHOCTH U | MUTO3a M  Meilo3a 1o
U3MEHYUBOCTH. MHUKpOIIpenapaTam
Tema 3.1 DBoOJIOUS )KU3HU U | © Penrenue
MIPOUCXOXKICHHUE YETIOBEKA. TEHETUYECKUX 3a1a4
Tema 4.1 Dxonormdeckue | (MOHOTHOPHIHOE
(aKTOpPHI 1 SKOCHUCTEMBI. CKpelIMBaHue,
Tema 4.2 buochepa wu | HaciemoBaHHE, CUETIEHHOE C
AHTPOIIOI€HHOE BO3/ACHCTBHUE. | TIOJIOM)
Tema 5.1 buorexnomoruu u | ® CocraBnenue
ux COIIMAIbHO-ITUYECKUE | POJAOCIOBHBIX M aHAIM3
ACIIEKTEL MyTaluit
. Pacuer
9KOJIOTHYECKHUX 3aja4
(Tpoduueckue Leny,
MU PaMHU/IbI
O61oMacchl/SHEPTHH)
. Onpenenenne Kiacca
OMacHOCTH  OTXOAOB IO
OKKO
. AHanmu3  ATUYECKUX
aCIEKTOB TeHETUYECKUX
HKCIIEPUMEHTOB
OK 02 Ucnonb3oBats | Tema 1.1 buonorus kak | e N3ydenne cTpoeHus
COBPEMEHHBIE CpelCTBa | HayKa. Crpoenue U | KJIETOK C HCHOJIb30BaHUEM
MOKCKa, aHayIM3a U | XMMUYECKUN COCTaB KJIETKU. | BUPTYaIbHBIX JJAOOpaTOpHii
uHTepnperanmu uHpopmauuu | Tema 1.2 HacnexctBeHHOCTS, | ITouck 51
u uH(pOpMalMOHHBIE | 0OMEH BEUIECTB U )KU3HEHHBIN | CTPYKTYpUpPOBaHHE
TEXHOJIOTHU JJI BBIMIOJHEHUS | LIMKJ KIETKH. nH(popManuy U3 HayIHBIX 0a3
3amauy  npodeccuonansHol | Tema 2.1 Pasmuoxenme wu | nanubix (MHTEpHET, eLibrary,
EeITEIbHOCTH OHTOTEHE3 OPraHU3MOB. PubMed)

Tema 2.2 3aKOHOMEpPHOCTHU
HaCJI€ACTBEHHOCTHU n
M3MEHYUBOCTH.

Tema 3.1 DBOIIOLMS KU3HU U
MIPOMCX 0K ICHHE YETIOBEKA.

. PaGota ¢ mudpoBsiMu
MUKPOCKOTIAMH u
POTPaMMHBIM

obecrieueHreM IS aHAIU3a
n300pakeHUI




Tema 4.1 Dkomoruueckue | ® Cocrasnenue
(aKTOpPHI U SKOCHUCTEMBI. ANEKTPOHHBIX  IMPE3EHTAIHIA
Tema 4.2 buochepa wu | mo pesyapraraM IPOCKTHOM
aHTPOTIOTEHHOE BO3/EICTBHE. | pabOTHI
Tema 5.1 buorexnomoruu u | ® Hcnonb3oBanue
ux COLIMANIbHO-ITHYECKHE | IU(PPOBBIX  PECYpPCOB IS
aCTEKTHI. aHaJIM3a KapuoTHIIa YeJIOBeKa
. IIpumeHeHue
MH(pOPMaIMOHHBIX
TEXHOJIOTUHI pu
MOJIETTUPOBAaHUU
TpO(UYECKUX LeTei
OK 04 OddexktuBro | Tema 2.2 3aKOHOMEPHOCTH | ® CocraBnenue
B3aMMO/ICHCTBOBATH U | HACJIEJICTBEHHOCTH U | PONOCIOBHBIX W  aHaIu3
paboTath B KOJUICKTUBE U | U3MEHYMBOCTH. MyTarui (paboTa B mapax)
KOMaH/Ie Tema 4.1 DOkonoruueckue | ® CocraBnenue
(haKTOPBI 1 SKOCUCTEMBI. TPOPUIECKUX nerned  u
Tema 4.2 buocdepa u | nmupamug OMOMacCh/FHEPrUU

AHTPONOTEHHOE BO3/ICHCTBHUE.

(paboTa B MajbIX TpyIIax)

Tema 5.1 buorexnonoruu u | ® Keiic-3ananue
ux COLIMATIbHO-ITHYECKHE | «AHAIIN3 OTXOJI0B
aCIIEKTBHI. npousBojactea 1o DOKKO»
(rpynmoBas paboTa)
. IIpoexTHast ~ pabora
«OCHOBHBIE HaIpaBJICHUS
COBPEMEHHOM
OMOTEXHONIOTUNY (TPYIMIOoBas
pabota ¢ TIOATOTOBKOH U
3aIUTON TIPE3EHTAITNIN)
. OO6cyxnenue
STUYECKHUX aCIeKTOB
TCHETHYECKUX
SKCTIIEPUMEHTOB  (TpymmoBas
JIUCKYCCHSA)
OK 07 CogeiictBoBath | Tema 4.1 Dxojorudeckue |e VYcrHBIE  ompoc 1O
COXPAaHEHUIO  OKpYyXKariel | (hakTopbl U IKOCUCTEMBI. TeMaM «['nmobanvHbIC
cpenbl, pecypcocoepexxenuro, | Tema 4.2  buochepa u | IKOJIOTHYECKHE TMPOOIEMBI»,
IIPUMEHSATH 3HaHUSA 00 | anTponoreHHoe Bozaeiictue. | «Yuenue B.U. Bepuanckoro o
W3MEHEHUHN KJINMATa, ouocdepe»
TIPUHIIHAITBI OepeKIMBOTO . Pemenue
Mpou3BOACTBA, 3P(HEKTUBHO 9KOJIOTUYECKUX  PACUYECTHBIX
JENCTBOBATH B 3a7a4 c y4eTOM
Ype3BhIYAITHBIX CUTYAIUSIX aHTPOIIOTEHHOTO
BO3JEHUCTBUSA
. [IpakTnueckoe
3aHsTUE «OTx0mBI
MIPOU3BOJICTBAY:
orpeJiesieHue KJlacca
OMACHOCTH OTXOJIOB, aHaJM3
arperaTHoro COCTOSTHUS
OTXOJIOB o

npodeccuu/CrnenuatbHOCTH
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