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2. IMOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma  o0mieoOpa3oBaTebHOM  Y4eOHOW — IUCHUTUIMHBI  «buomorusy
npeaHa3HaueHa sl U3y4yeHHUs OMOJIOTHH B KOJUIE/DKE MPH pealin3alui 00pa3oBaTeIbHON
nporpaMMbl  cpegHero oomiero oOpa3oBaHUS B Mpelesiax OCBOSHHS OCHOBHOMU
npodeccnonansHoi obpazoBarenpHON mporpamMMbl CIIO  09.02.07 UHopmanmoHHbIE
CHCTEMBI M IPOTpaMMHUpOBaHUE 0a30Bast MOATOTOBKA, BXOJAIIEH B COCTAB YKPYITHEHHOM
rpynmsl cnenuansHoctert 09.00.00 MndopmaTrka U BEIUMCINTENbHAS TEXHUKa Ha 0ase
OCHOBHOT0 00111eT0 00pa30BaHus IPU MOATOTOBKE CHEI[UAINCTOB CPEAHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeOoBanuii PI'OC cpegnero oobmero
o0Opa3oBaHMsl, NPEIBABISIEMbIX K CTPYKTYpE, COJEP>KaHUI0 M pe3yiabTaTaM OCBOEHUS
yaueonor auctumuinabl «buonorus» GI'OC CITO 09.02.07 UndopManinoHHBIE CUCTEMBI
U TIporpaMMHpoBaHHME 0a3oBasi MOJArOTOBKA, B COOTBETCTBUU ¢ PekoMeHpanusiMu 1o
OpraHM3aly TOJy4YeHHUs CpeaHero oomero oOpa3oBaHus B Mpeesiax OCBOSHUS
00pa3oBaTeNbHBIX TPOTPAaMM CPEAHETO MpodecCuoHATbHOrO 00pa3oBaHus Ha 0aze
OCHOBHOTO 00IIIero 00pa30oBaHus ¢ y4eTOM TpeOoBaHU (eepaabHbIX TOCYIapCTBEHHBIX
o0pa3oBaTeNpbHbIX  CTaHJAPTOB M IOJy4aeMOM  CHEIUAIBHOCTH  CPEIHEro
npodeccuoHaIbHOTO 00pa3oBanus (MMCbMO JlemapTaMeHTa rocy1apCTBEHHON MOJMTHKU
B cdepe noAroroBku padounx kaapos u 1O Munobpnayku Poccun ot 17.03.2015 Ne
06-259).

B mporpamMmy BKIIIOUEHO cojAep:KaHHME, HaAIpaBlieHHOE Ha (OpPMUPOBAHHE Y
CTYJICHTOB KOMIIETCHIINH, He0OX0uMBbIX sl kKauecTBeHHOTO ocBoeHusi OITOIT CIIO Ha
0a3e OCHOBHOTO OOIIEro 00pa3oBaHHs C MOJYYCHHEM CPEIHEro oO0IIero oOpa3oBaHMS;
IIPOrpaMMbl MOATOTOBKY criennanucToB cpenHero 3seHa (IIICC3).

[IporpaMmMa  MOXET  MCHOJB30BAaThCA  JAPYrUMU  MNpodecCHOHATbHBIMU
00pa30BaTeNbHBIMH OPTaHU3ALMSAMHU, PEATH3YIOIIUMHU 00pa30BATEIBHYIO MPOrpaMMy
cpemHero oOImero o0pa3oBaHMsI B Tpeaenax OCBOCHHS OCHOBHOW MpOodecCHOHATbHON
obpazoBarensHoil mporpammbl  CIIO Ha ©6a3e OCHOBHOrO 0OIIero 0oOpa3oOBaHHUS
MIpOTrpaMMBbI MIOJITOTOBKY crieruainucToB cpeanero 3eHa (ITIICC3)



OBIIASI XAPAKTEPUCTUKA YYEBHOW JUCHUILINHBI «BUOJIOT UST»

Buonoruss — cucrema Hayk, U3y4aromas BCe acHeKThl )KM3HM, HA BCEX YPOBHAX
OpraHu3aly >KMBOrO, HAuWHAas C MOJIEKYJISIPHOIO M 3aKaH4YMBasg OHOCHEpPHBIM.
OObekTaMM  HM3y4YeHHs  SIBISIOTCS  KMBBIE  OpPTaHU3MBL, HX  CTPOGHHE U
KHU3HEEATENbHOCTb, UX MHOrooOpasue, MPOUCXOXKIECHUE, IBOIIOLMS U paclpesieleHue
KUBBIX OPraHU3MOB Ha 3eMJI€.

OcHOBy conepkaHMsl y4eOHON IUCLUIUIMHBI COCTABISAIOT CIEAYIOIINE BEAyIUE
UACU: OTIMYUTEIbHBIC MPHU3HAKK >XUBOW TNPHUPOIBI, €€ YpPOBHEBas OpraHu3alus u
3BOJIOIUA. B COOTBETCTBUU C HUMU BBIJENIEHBI COAEPIKATEIIbHbIE JIMHUU: OMOJIOTUS KaK
HayKa; OHOJOTMYECKHE 3aKOHOMEPHOCTH; METOAbl HAy4YHOTO TIIO3HAHHS, KIIETKa;
OpraHu3M; TOIYJISIHS; BUI, SKOCUCTEMBI (B TOM dnciie onocdepa).

Copneprxanue yueOHOH AUCIUILTMHBI HAPABJIEHO HA MOATOTOBKY 00yYaromuxcs K
pPEIICHUI0 BAXKHEWUINMX 3a7a4, CTOSIMIMX Iepes; OWOJOTrMYecCKOM HayKol, — TI0
palnMoHaTbHOMY HPUPOAOINOIB30BAHNIO, OXpAHE OKpYXKaloIled cpenbl U 310pOBbS
JIIOJIEN.

IIpu otGope conmepkaHust yueOHON IUCHMIUIMHBI «BHOJOTHS» MCIOJIB30BaH
KYJIBTypOCOOOpa3Hblii MOAXOA, B COOTBETCTBHUM C KOTOPHIM OOydaromuecs AOJKHBI
YCBOUTh 3HAHUS W YMEHHsA, HeoOXoaumble aias (opMUpOBaHHUS OOIIEH KYIbTYpPHI,
ONpeNeNIAIONICH  aJeKBaTHOE IIOBEJECHUE YeJIOBeKa B OKpYXarolled  cpene,
BOCTpeOOBAHHBIE B )KM3HH U B PAKTUUECKOH IEATETHHOCTH.

Copepxanue y4eOHOM JAMCHUIUIMHBL HpeaycMaTpuBaeT (OpPMUPOBAHHE Yy
o0yyaromuxcst OOLIeHayYHbIX 3HAHWN, YMEHUH U HAaBBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB
NESATEeNbHOCTH M KJIIOYEBBIX KOMIIETCHIIMH, BKIIOYAIOIMX YMEHHME CPAaBHUBATh
Ouosiornyeckue OOBEKThI, aHAIU3UPOBaTh, OLEHUWBATH M 00O0OIIATH IONyYEHHBIC
CBEJICHUS], yMETh HAXOAUTh U UCIOJIb30BaTh MH()OPMAIUIO U3 Pa3IMUHBIX HCTOYHHUKOB. .

N3yuenne obmeoOpa3oBaTesibHOM yueOHON TuCHMIUIMHGI «buonorusy 3aBepiaercs
MoABECHUEM HWTOTOB B  ¢opMe aud@epeHIMpPOBaHHOTO 3adeTa B  paMKax
IIPOMEXYTOUYHOM aTTecTaluu CTyAeHToB B mpouecce ocoenus OIIOII CIIO ¢
nmorydeHueM cpeanero oodmiero oopazosanus (IITICC3)



3. MACHOPT PABOYEW IMPOT'PAMMBbBI YYEBHOM JUCIUTIIMHBI
buoJsorus
3.1. O0sacTh NpUMeHEeHUs POrPaMMbI

ITporpamma yuyeOHOM IUCHMILIMHBI SBJISETCS YaCThIO MPOrPaMMBbl MOJTOTOBKH CHELMAIUCTOB
cpeanero 3BeHa (IIIICC3) B coorBerctBuum ¢ PI'OC cpeanero obmero o0Opa3oBaHus IO
cneunanbHoctr 09.02.07 MHbopManioHHbIE CHCTEMBI W MPOrpaMMUpOBaHME 0a30Basi MOATOTOBKA,
BXOJsIIEll B cocTaB yKpymHeHHOW rpymmel crnenuanbHocteld  09.00.00 Wudpopmatuka wu
BBIUUCIIUTENbHAS TEXHUKA

3.2 MecTo AMCUMIUIMHBI B CTPYKTYpPe OCHOBHOH NpodeccHOHANbHOI 00pa3oBaTe/IbHOM
NPOrpaMmbi:

Bxomut B cocTaB o0mux 00s3aTENbHBIX JJII OCBOSHHS 0011e00pa30oBaTeIbHBIX AUCIUILIINH U3
npeaMmeTHon oomactu «EctectBenHbie Haykn» PI'OC cpennero obiero oopa3oBaHus.

3.3. Hean u 3a1a4u JUCHUILUIMHBI — TPEOOBAHUSA K Pe3yJIbTATAM OCBOCHUS TUCHHUILIUHBI
B pe3ynbraTe 0cBOSHUS TUCHUIIINHBI 00 yJaIOUTUICS TOJDKEH YMETh!
® O0BSCHATH: POJIb OUOIOTHH B (HOPMUPOBAHUH HAYYHOTO MHUPOBO33PEHUS
pemarb 3JIeMEHTapHble OWOJIOrMYecKHe 3a/Jayd; COCTaBIATH  OJEMEHTAPHBIE  CXEMBI
CKpEIIUBAHUS U CXEMBbI IIEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMaX (LIeTIH MUTaHMUs);
® ONUCBIBATH 0COOEH BUIOB IO MOP(OTOTHUECKOMY KPUTEPHIO;
® BBISIBIISITH TMPHUCIOCOOJICHUST OPraHU3MOB K Cpele OOWTaHWs, HCTOYHHKH MYTarcHOB B
OKpYXKaromiel cpene (KOCBEHHO), aHTPOIIOT€HHbBIE H3MEHEHHS B 9KOCHCTEMaX CBOCH MECTHOCTH;
® CpaBHHUBaTh: OMOJIOTMYECKHE OOBEKTHI (Tena >KMBOW M HEXHBOW MPUPOJBI MO XUMHYECKOMY
COCTaBY, 3apOAbIIIM 4YEJIOBEKa U JAPYTrUX MIEKONUTAIONIUX, NPUPOAHBIE 3KOCHCTEMBI U
arpodKOCHUCTEMBI CBOCH MECTHOCTH), MPOLECChl (€CTeCTBEHHBI W HMCKYCCTBEHHBIH O0TOOD,
MI0JIOBOE U OecIiooe pa3MHOXKEHHE) U JIeTIaTh BBIBOAbI HA OCHOBE CPABHEHUS;
® aHAJTM3UPOBATH U OIICHUBATH PA3TUYHBIC TUIIOTE3bI CYIIIHOCTH JKU3HH, IPOUCXOKICHHS )KU3HH U
YeloBeKa, TII00ANbHBIE DJKOJOTUYECKUE MPOOJIeMbl W MYTH WX PEHICHHs, TOCIEICTBUS
COOCTBEHHOM JIEATEIILHOCTH B OKPY’KAIOIIECH Cpejie;
® 13y4aTh U3MEHEHHS B SKOCUCTEMAaX Ha OMOJIOTHUECKUX MOJICIISX;
® HaXOAUTh WHPOPMAIHMIO O OHOJIOTMYECKUX OOBEKTaX B PaA3IMUHBIX HCTOYHHMKAX (y4eOHBIX
TEKCTaxX, CIPAaBOYHMKAX, HAYUHO-TIONYJSPHBIX HU3JAHUSAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX,
pecypcax UHTepHETa) 1 KPUTUYIECKU €€ OIICHUBATh;
® HCIIOJIb30BaTh NPHUOOpETEHHBbIE 3HAHUS M YMEHHMS B MPAKTHUYECKON NEATEIbHOCTH W
MOBCEIHEBHOM JKU3HU IS
e coOmoneHust Mep NMPOQUIAKTUKA OTPABJICHUH, BUPYCHBIX W JPYrux 3abo0JieBaHUi, CTPECCOB,
BPEIHBIX TPUBHIYEK (KypeHHE, aJKOTOJIM3M, HAPKOMAaHUSs); MPABHUI MOBEACHHS B MPUPOIHON
cpene;
® OKa3aHWsI MMEePBOU MOMOIIYU MPU MPOCTYIHBIX M IPYTHX 3a00JIEBAHUSAX, OTPABICHUH MUIEBHIMH
MPOIYKTAMH;
® OIICHKM OTHUYECKMX AaCIEeKTOB HEKOTOPBIX MCCIEAOBAHUA B 00JaCTH OHOTEXHOJIOTHH
(KJIOHMpOBaHUE, UCKYCCTBEHHOE OIUIOIOTBOPEHHE).
B pe3ynbrare ocBOeHUS AUCIUILITUHBI 00YUaIONIUIACS JTOKEH 3HATH!
® OCHOBHBIE TIOJOXKEHUS OWOJOTMYECKUX TEeOopuil (KJIETO4YHasl, JBOJIOLHOHHAS TEOpHs
Y.[MapBuna); yuenue B.M.Bepnanckoro o Ouocdepe; cymHocTh 3akoHOB [.Menpaens,
3aKOHOMEPHOCTEH U3MEHYUBOCTH;
® CTpoeHHE OHOJOTHYEeCKHX OOBEKTOB: KIETKH; T€HOB W XPOMOCOM; BHAa U OKOCHUCTEM

(cTpykTypa);



CYUTHOCTh  OWMOJIOTHUECKHX  MPOIECCOB:  PAa3MHOXKEHHE, OIUIOJOTBOPCHHE,  JIEHCTBUE
HMCKYCCTBEHHOTO U €CTECTBEHHOTO 0TOOpa, (OpMHpPOBAHUE MPHUCIIOCOOJICHHOCTH, 00pa3oBaHue
BUJIOB, KPYTOBOPOT BEILIECTB U MPEBPAILICHHS SHEPTHH B IKOCUCTEMAaxX U Orocdepe;

BKJIQ/I BBIJIAIOIIMXCS YICHBIX B pa3BUTHE OMOJIOTHYECKON HAYKH;

OHMOJIOTUYECKYIO TEPMHHOJIOTHIO U CHMBOJIHKY.

TpeOoBaHus K pe3yjibTaTaM 0CBOeHNs 00111e00pa30BaTeIbHON Y4eOHOM TUCHUIIMHBI

OcBoeHue coniep:kanus y9eOHOU TUCITUTUIMHBI «BHOIOTH 00eCTIeunBaeT JOCTHKCHIE
CTYJIEHTaMH CIEAYIOIINX Pe3yabTaToB:

JAUYHOCMHbBIX:

C()OPMHPOBAHHOCTh YYBCTBA TOPAOCTH M YBaXKEHUA K HUCTOPUM M JIOCTHKECHUAM
OTEUECTBEHHOW OMOJOTHYECKON HAyKH; TMPEICTABICHUSI O IEJIOCTHON €CTECTBEHHO-HAYyYHOM
KapTHHE MHPA;

IIOHMMaHHE B3aMMOCBSI3M U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HayK, HX BIUSHHUS Ha
OKpY’KaloIlyl0 Cpelly, SKOHOMUYECKYI0, TEXHOJOTHUECKYI0, COLUAIbHYIO M ATUYECKYIO chepbl
JesITeIbHOCTH YeJIOBEKa;

CIIOCOOHOCTh MCIIONIb30BaTh 3HAHUSI O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa B
oOpa3oBaTenpHON U TPO(HECCHOHATBLHOW EATEIBHOCTH; BO3MOXXHOCTH HWH(POPMAIMOHHON
cpenb! Uit obecnedueHus MPOIyKTUBHOTO caMO0Opa30BaHuUs;

BJaJICHHUE KYyJIbTYpOM MBIIUICHUS, CHOCOOHOCTh K O0OOOILICHHIO, aHANHU3Y, BOCIPHUSITHIO
uHpopManMu B OOJACTH €CTECTBEHHBIX HayK, IIOCTAaHOBKE LM W BBHIOOpDY myTeil ee
JOCTIIKEHUS B ITpo(hecCHOHaBbHOU cdepe;

CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOCH JIEATEIHLHOCTH COBPEMEHHBIMHM MPUHIUIIAMU
TOJIEPAaHTHOCTH, JHajiora U COTPYAHUYECTBA; TOTOBHOCTh K B3aHMMOJACHUCTBHUIO C KOJUIETaMH,
paboTe B KOJUIEKTHUBE;

TOTOBHOCTH MCIIOJIb30BaTh OCHOBHBIE METOJbI 3alUTHI OT BO3MOKHBIX MOCJIEICTBUNA aBapHid,
KaTacTpo(, CTUXUIHBIX OECTBUIA;

oOiajjanie HaBbIKaMH Oe30MacHOM paboThl BO BpeMs MPOEKTHO-HCCIENOBATENbCKONH U
HKCIEPUMEHTAIBHOM JIeSTETbHOCTH, IPU UCIIOIb30BaHUH Ja00PAaTOPHOTO 000PYI0BAHMS;
CIIOCOOHOCTH MCIIOJIb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MIPAKTUYECKON AEATEIbHOCTU
U TIOBCEIHEBHOM JXKM3HU I COONIONEHUS Mep NPO(PHIAKTUKU OTPABICHHUM, BUPYCHBIX H
Apyrux 3aboJIeBaHUM, CTPECCOB, BPEAHBIX NMPHUBBIYEK (KYpPEHHUs, alKOr0JIM3Ma, HAPKOMaHUM);
IIPaBUJI TOBEICHUS B IPUPOJTHOMN Cpeie;

TOTOBHOCTb K OKA3aHHUIO NIEPBOI MOMOIIY MPU TpaBMax, IPOCTYIHBIX U APYIUX 3a00JI€BAHUSAX,
OTpPABJICHUSX MHUILEBBIMU MPOTYKTaMHU;

® Memanpedmemubtx:

OCO3HaHWE COIMAJIBHOM 3HAYUMOCTH CBOEH MNpodecCHu/CrenralbHOCTH, 00JIagaHue
MOTHBAIIMCH K OCYIIECTBICHHUIO MPOPECCHOHATBHON ACSITSIbHOCTH;

MOBBIIMICHUE WHTEIICKTYaJIbHOTO YPOBHS B IpoIlecCe M3YYCHHUS OMOJOTHYCCKHX SIBICHU;
BBITAIOIINXCS TOCTHYKEHUI OMOJIOTHH, BOIICIIIMX B OOMICYETIOBEUSCKYIO KYIbTYPY; CIOMKHBIX
U TPOTUBOPEUYUBBIX IIyTEH pa3BUTUS COBPEMEHHBIX HAY4YHBIX B3IVISA0OB, HJIEH, TEOPHH,
KOHIICIIUI, TUIoTe3 (0 CYINIHOCTH W IPOUCXOXKJICHUHU KM3HHU, YelIOoBeKa) B Xoje padoThl ¢
Pa3NUYHBIMU UCTOYHUKAMU UH(POPMALIUY; ;

CHOCOOHOCTH MMOHUMATh MPUHIIMITEI YCTOWYMBOCTH U MPOTYKTUBHOCTH KHBOM MPUPOIBI, ITyTH
€¢ M3MCHCHMS I10J] BJIMSHUEM aHTPOIOTSHHBIX (AKTOPOB, CIIOCOOHOCTh K CHCTEMHOMY
aHaIM3y TI00aTBHBIX HKOJIIOTUYECKUX MPOOIEM, BOIIPOCOB COCTOSHUS OKPYKAIOIICH Cpelbl U
PaIMOHAIBLHOTO UCIIOJIb30BAHUS TPUPOIHBIX PECYPCOB;

yMeHI/Ie O6OCHOBBIBaTL MECTO U pOJ'H: 6I/IOHOFI/I‘IGCKI/IX 3HaHHI>'I B HpaKTquCKOﬁ ACATCIIBHOCTHU
JOJICH, pPa3BUTHH COBPEMEHHBIX TEXHOJOTHH; OIPEACATh JKUBbIE OOBEKTHI B IPHPOJIE;
MIPOBOIMTH HAOIOJCHHS 32 SKOCUCTEMAMH C IICJIbI0 MX OIUCAHKS U BBISBICHHS €CTECTBEHHBIX
Y aHTPOTIOTCHHBIX H3MCHECHHI; HAXOIUTh ¥ aHAJTU3UPOBATh HH(OPMAIIHIO O KUBBIX 00BEKTaX;
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CIIOCOOHOCTH MPUMEHSATH OMOJIOTUYECKUE U DKOJOTUYECKUE 3HAHMS [l aHallM3a MPUKIIATHBIX
po0JIeM XO35HCTBEHHOMN ACSITEIBHOCTH,

CIIOCOOHOCTh K CaMOCTOSITEIbHOMY IPOBEACHUIO HCCIEIOBaHUI, MOCTAHOBKE €CTECTBEHHO-
HAyYHOTO OHKCIEPUMEHTa, HCIOIb30BAHUIO HWH(OPMALMOHHBIX TEXHOJOTHH [UIsl pelieHus
HAyYHBIX U MPOECCHOHANbHBIX 33/1a4;

CIIOCOOHOCTh K OIEHKE JTHYECKHX acHeKTOB HEKOTOPBIX MCCIEOBaHUM B o0iactu
OMOTEXHOJIOTHH (KJIOHHUPOBAHUE, NCKYCCTBEHHOE OIJIOJIOTBOPEHHE);

npeomemmuuix:
c(OpPMUPOBAHHOCTh TPEICTABICHUNA O POJIM U MECTe OHMOJOTHMH B COBPEMEHHOW HaydHOM
KapTUHE MHUpPA; TOHUMaHUE POIu OMOJIoTHH B (HOPMUPOBAHUH KPYro3opa U (HyHKIIMOHATLHON
IrPaMOTHOCTH JJISl PeLICHUS MPAaKTUYECKUX 3a/1a4;
BJIQJICHUE OCHOBOIIOJATAIONIMMHU TMOHATUSAMHU M MPEJICTABICHUSAMH O >KUBOW MpUpOJE, €€
YPOBHEBOM  OpraHu3allid ¥  SBOJIOIHMM, YBEPEHHOE IOJIb30BaHHE  OMOJOTHYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
BJIa/ICHHE OCHOBHBIMU METOJIaMU HAyYHOTO MO3HAHMS, MCIOIb3YEMbIMU MPH OHOIOTHYECKHUX
UCCIIEIOBAHUSIX JKUBBIX OOBEKTOB M JKOCHCTEM: OMNHCAHHEM, H3MEPEHHUEM, IMPOBEIECHUEM
HaOJI0/IeHUI; BBISIBIIEHUE U OLIEHKA aHTPONOTEHHBIX HU3MEHEHHH B IPUPOJIE;
c(OpPMUPOBAHHOCTh YMEHUI OOBSCHATH PE3yIbTaThl OMOJOTHYECKUX IKCIEPUMEHTOB, PEIIATh
DJIEMEHTapHbBIE OMOJIOTHYECKUE 3a]1a4K;
c(OpMUPOBAHHOCTh COOCTBEHHOW MO3UIMH 1O OTHOIICHHUIO K OMOJOTHYECKON MH-popmammu,
MOJTy4aeMOU W3 Pa3HBIX MCTOYHUKOB, TTI00ATHHBIM 3KOJOTHYECKUM IMPOOIeMaM U IyTSIM HX
pelIeHus.



Kon n
HaNMeHOBaHUe
(popmupyembIx
KOMIIETEeHIN I

IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI

O6mme!

JucuunIMHapHbie?

OK 01. Beibupats
CIOCOOBI perieHus
3aa4
npodecCHOHATBLHOM
ACATCIIBHOCTHU
MMPUMCHHUTCIILHO K
Pa3INIHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIUTAHMSA:
- TOTOBHOCTH K TpYIY,
Tpynomooue;

OCO3HAHUEC LEHHOCTH MaCTCpCTBa,

- TOTOBHOCTb K aKTHMBHOH AEATCILHOCTH TEXHOJIOTHUYECKON U
COLIMAJIbHOW HANpPaBIEHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,

IJIaHUPOBATH u CaMOCTOATEIIBHO BBITIOJIHATH TaKYIO
ACATCIIBbHOCTD,
- WHTEpeC K pa3muHbM chepam mpodeccruoHanTbHON

JEeITECILHOCTH,
OBnaziecHue YHHUBEPCATbHBIMA YUE€OHBIMU TI03HABATEIHLHBIMHU
NEUCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE 1eiiCTBUS:

- CaMOCTOSITENIbHO  (OPMYJIHPOBATH M AKTyallU3UPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHUS JJIsi
CpaBHEHUS, KIIaCCU(PUKAIIUU U 000OIICHNUS;

- ONpeAeNaTh IENHU JeATEILHOCTH, 3aJaBaTh MapamMeTpbl U
KPUTEPUHU UX TOCTHKCHUS;
3aKOHOMEPHOCTH |

paccMaTpruBaACMbIX SABJICHUAX,

- BBISBJIATH IMPOTHUBOPECUHA B

- BHOCHUTD KOPPCKTHUBBI B ACATCIIbHOCTD, OLICHUBATh

- chopMupoBaTh 3HAHHS O MECTE M POJIM OHOJIOTHU B
cucTeme HayK, B (opMHpOBaHUU
COBPEMEHHON €CTECTBEHHOHAY4YHOW KapTUHBI MHUpa, B

€CTCCTBCHHBIX
MO3HAHWHU 3aKOHOB MNpPUPOJAbI W PCIICHUU KU3HCHHO

BaYKHBIX COLIMATbHO-ITHYECKUX, AKOHOMHUYECKUX,
OKOJIOTHYECKHUX TMpOoOJIeM 4YelnoBEeYeCTBa, a TaKkKe B
pelieHnn BOIIPOCOB PaIMOHATLHOTO
MPUPOJONONIB30BaHUs; B (OPMUPOBAHUU ILIEHHOCTHOTO
OTHOIIECHUS K MpPHUpOJE, OOIIECTBY, YEIOBEKY; O BKIJIAJE
POCCHICKMX W 3apyOCXHBIX YyUYEHBIX - OWOJIOTOB B
pazBuTue OHOJOTHH, (PYHKIIMOHATBHOM TPaMOTHOCTH
YesoBeKa JJIsl PelIeHus )KU3HEHHBIX Mpo0eMm,

- YMeTh BIAQJECTh CHCTEMOW OHOJOTHYECKUX 3HAHUH,
KOTOpasi BKIIIOYAET:
OCHOBOTIOJIAralomyue  OMOJOTHYECKHE  TEPMUHBI U
nOHATHs (KU3HB, KIIETKA, TKaHb, OPTaH, OPTaHU3M, BUI,
OouorieHo3,  Ouocdepa;

KJIETOYHBIN

TTOTTYJTSIIIHS,
METa00Iu3M,
OuocHuHTE3

AKOCHCTEMA,

rOMeOCTas, UMMYHHTET,
Oenka, OWOMONMMMEPHI, JAWCKPETHOCTD,
CaMOPETYJISIIHS, CaMOBOCITPOU3BEICHHE,
HaCJICACTBCHHOCTh, U3MCHYHNBOCTS, 3HepFO3aBI/ICI/IMOCTB,

1 YKa3bIBalOTCA IMYHOCTHBIE U MeTanpeAMeTHble pesybTaTtsl n3 ®rOC COO (B nocnesHel pesakumm ot 12.08.2022), dopmupyemble 06L4e06pa3oBaTeNbHON AUCLUMANHOM
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COOTBECTCTBHUC PE3YyIbTAaTOB OeasaM, OLICHUBATH pUCKHU
HOCJIC,Z[CTBI/Iﬁ ACATCIIbHOCTH,
- Pa3sBUBATh KpCaTuBHOC MBIITJICHHUEC npu pelICHUN

KU3HEHHBIX MPo0IeM

0) 0a30BbIe HccJIe0BaTeIbCKUE TeHCTBHS:
- BIIAJIETH y4eOHO-HCCIICIOBATEIILCKOH U
MIPOCKTHOM JIeATEIbHOCTH, HABBIKAMH Pa3pelIeHus Mpooiiem;
MPUYUHHO-CJICICTBCHHBIC

HaBBIKAMU
- BBISABIIATH CBA3U u
aKTyaJIM3UpOBaTh 3a7ady, BBIJBUTATb TMIIOTE3Yy €€ PELICHUs,
HaxOIWUTh  apryMEHTBl  JUI1  JOKa3aTelbCTBA  CBOMX
YTBEPKICHUH, 3a71aBaTh IIapaMeTPbl U KPUTEPUU PELLIECHNUS,

- AQHAIM3UPOBATh IIOJIYYCHHBIE B XOJ€ pEIICHUSA 3aJadu
pe3yabTaThl,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;
-  YMETb IIEPEHOCHUTH

IMPAKTUYCCKYIO obnacTu KHU3HCACATCIIbHOCTH,

KPUTHYECKU OLCHHUBATH HX JOCTOBEPHOCTD,

3HaHUS B [IO3HABATEIBHYIO M
- YMETb HUHTEIPUPOBATh 3HAHUS M3 pPa3HBIX IPEIMETHBIX
oOJacreii;

- BBIJBUI'aTb HOBBIC HJICH, HpezmaraTb OpI/IFI/IHa.HBHBIe
MOAXOBI U PELICHUS;

- CIIOCOOHOCTHL WX HCITOJI30BAHHMSI B II03HABATEIBHOH U

COIMAJIbHOW MPAKTUKE

POCT U pa3BUTHE);

Ouosiornyeckue Teopuu: kierounas teopus T. IlIBanna,
M Illneiinena, P. BupxoBa; KJIOHAJIbHO-CEIIEKTUBHOTO
ummynurera I1. Opaux, .M. MeunukoBa, XxpoMOCOMHast
Teopuss  HaciueAacTBeHHocTH . Moprana,
3apogbieBoro cxojcta K. bapa, aBosroninonHast Teopust
Y. JlapBuHa, CUHTETHYECKAass TEOPHSI SBOJIOIUHU, TEOPHS
anTporioreHe3a Y. JlapsuHa; Teopus OmoreoreHo3a B.H.

3aKOH

CykauéBa; yuenus H.M. BasunoBa - o IlenTpax

MHOTOOOpa3usi ¥ MPOHWCXOXKICHUS  KYJIbTYPHBIX
pactenuii, A.H. CeBepuoBa - 0 nyTxX U HalpaBICHUIX
spoonnu, B.W. Bepranckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpAa3usi MOTOMKOB IEPBOTO IMOKOJIEHUS,
pacilerieHusl IpU3HaKoB, HE3aBUCUMOTO HACJEeI0BaHUs
npusHakoB [. MeHzensa, CHENJIEHHOrO HacleI0BaHUs
MPU3HAKOB M HAPYIIEHUs CUerieHus reHoB T. Moprana;
TOMOJIOTHYECKUX psAaoB B HACJICICTBEHHOM
H.N.

paBHoBecust Jlx. Xapau u B. BaitnGepra; 3apoapliieBoro

HU3MCHYUBOCTHU BaBI/IJIOBa, TCHCTHUYCCKOTI'O

cxonctea K. bopa, Ouorenermueckoro 3akoHa O.
I'exkens, @. Mromiepa);

MPUHLIMIIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH);
mpaBuna (MuauMyma 1O. JluGuxa,
MUPaMUIBI Yrcesl, OMOMAaCcChl M SHEPTHUH);
runote3bl (koanepBatHoi A.M. Omapuna, mepBUYHOTO
oympona Jlx. XonngeliHa,

pubosuma T. Yek);

SKOJIOTHYECKON

mukpochep C. Dokca,
- chopMHpOBaTh yMEHHUS PACKPBIBaTh COJCPIKAHHE
OCHOBOIIOJIararomux 6I/IOHOI‘I/I‘ICCKI/IX TeOpI/Iﬁ U TUIIOTE3:
KJICTOYHOM,

XPOMOCOMHOM, MYTallMOHHOM,
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ABOJIIOIIMOHHOW, TPOUCXOXKICHUS >KU3HH U YEIOBEKa;
BIAJICHAE CHUCTEMOM 3HAHMA 00 OCHOBHBIX METOHAX
HAyYHOTO TIO3HAHWS, WCIOJB3YeMbIX B OHMOJIOTHYECKHX
UCCIICIOBAaHUSAX JKUBBIX OOBEKTOB U  DKOCHCTEM
(ommmcanuwe, wW3MepeHUe, TMPOBEACHHE HAOIIOACHUN);
crocobaMy BBISBICHHS M OLIGHKH aHTPOIMOTE€HHBIX
W3MEHEHUH B MPUPOJIE;

- chopMupoBaTh YMEHHUS pacKpbIBaTh
OCHOBOTIOJIATaloNue  OWOJOTHYECKHEe  3aKOHBI U
3akonomepuoctd (I. Mennens, T. Moprana, H.U.
Basunosa, 3. I'ekkens, @. Mromnepa, K. bapa), rpanuist
WX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM;

- YMETbh BBIJENATH CYILIECTBEHHBIEC TPU3HAKU:

CTPOCHHSI BHPYCOB, KJIETOK HPOKAPHUOT M 3SYKapUOT;
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB,
OMOTeOIIeHO30B, IKOCUCTEM U Onochephr;

CTPOCHHSI OpraHOB U CHUCTEM OpraHOB pPACTEHUH,
JKUBOTHBIX, HYEJIOBEKA; IMPOIIECCOB KU3HEIEATEIBHOCTH,
MPOTEKAIIINX B OPraHU3Max pACTEHHM, >XUBOTHBIX U
YeNIOBEKa;

OMOJIOTNYECKUX MIPOIIECCOB: oOmeHa BEILIECTB
(MeTabonm3M), WHGOPMAIIUM W TPEBPAIICHUS SHEPTHUH,
OpoXeHUsl, aBTOTPO(PHOTO M TETEPOTPOPHOr0 THUIIOB
nuTaHus, POTOCHUHTE3a U XEMOCHHTE3a, MUTO3a, Mei03a,
ramMeToreHesa, AMOpHOreHe3a, IMOCTIMOPHUOHATHLHOTO
pa3BUTHSA, DPA3MHOKEHUS, WHIUBUIYaTbHOTO Pa3BUTHUS
opranu3mMa (OHTOT€HE3a), B3aUMOJICHCTBUS TEHOB,
rereposuca;  JCWCTBUH  HMCKYCCTBEHHOro  0TOOpa,
CTaOWUIM3UPYIOLIETO, JBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOI'O ot0opa; AJJIONAaTPUUECKOT0 U
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CUMIIATPHUYICCKOT'O BI/I,Z[OO6paBOBaHI/ISI; BIIUAHUA
JOBUKYIIUX CHJI DBOJIONUU HAa TEeHO(OHJ MOMYJSIUU;
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus,
YepelOBaHUS HAMPABICHUA 3BOJIOIUH; KPYroBOpPOTa
BEIIECTB ¥ MTOTOKA SHEPTUH B SKOCHCTEMAX;

- TpPHOOPECTH OIBIT NPUMEHEHHS OCHOBHBIX METO/OB
HAyYHOTO TIO3HAHUS, WCIOJIb3yeMBbIX B OHOJOTHH:
HAOJIOZICHUST ¥ OTIMCaHUS JKUBBIX CHUCTEM, IPOIIECCOB U
SBJICHUIA; OpraHu3allMd U TPOBEACHHUS OHMOIOTHYECKOTO
9KCIICPUMCHTA, BBIIBHUKCHU S THUIIOTE3, BBISIBJIATDH
3aBUCUMOCTHN MCKOY HCCICAYCMBIMHA BCIWMYMWHaAMU,
OOBSICHATH TMOJyYCHHbIE Pe3yNbTaThl U (HOPMYIHPOBATH
BBIBOJIBI C MCIIOJIb30BAHUEM HAYYHBIX TIOHSATHH, TCOPUH H
3aKOHOB;

- chopMupoBaTh yMEHHUS BBIIENATH CYIICCTBEHHBIC
MPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT H DJYKApHOT;
OOHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX OpraHu3MOB, BUIOB,
OMOTeOLIEHO30B U IKOCUCTEM; OCOOEHHOCTH IPOLECCOB
oOMEeHa BEIIEeCTB W NPEBpAIICHHUS SHEPTUU B KIETKE,
¢dorocuHTE3a, IIACTUYECKOTO U  DHEPreTHYECKOro
oOMeHa, XEMOCHHTE3a, MHTO3a, Meiio3a,
OILJIOJIOTBOPEHHUS, pa3BUTHS " pPa3MHOXKEHUS,
WHIWBHIYAIBHOTO Pa3BUTHUsI OpraHu3Ma (OHTOTeHE3a),
O0OppOBI 32 CYIIECTBOBAHHME, ECTECTBEHHOIO0 OTOOpa,
BH1000pa30BaHMs, MPHUCIOCOOJICHHOCTH OPraHU3MOB K
cpeae 06HTaHI/ISI, BIUAHHUA KOMIIOHCHTOB 3JKOCHUCTCM,
AQHTPOIIOICHHBIX M3MEHEHHM B DJKOCHCTEMAaX CBOEH
MECTHOCTH, KpYTrOBOpOTa BEIIECTB U TPEBpaIICHUE
SHEprum B buocdepe;

- chopMupoBaTh yMEHHS TPHMEHSATH TOJYYCHHBIC
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3HAHUS IS OOBSICHEHHsI OMOJIOTMYECKUX TPOIECCOB U
SABJICHUM, U1 TPUHATHS IPAKTUYECKUX PELICHUM B
MOBCEHEBHOM  JKU3HM C  IeNbl0  o0ecredeHus
0€30MacHOCTH  CBOETO  3J0POBbSI U 370POBBS
OKPYKaIOIUX JIIOJEH, COONIOACHUSI 3I0pOBOTO 00pasa
KU3HH, HOPM TPaMOTHOrO ITOBEJECHUS B OKpYKArOUIEH
NPUPOAHON  cpede;  MOHMMaHME  HEOOXOJUMOCTHU
WCIIOIB30BaHUSI IOCTHKEHUN COBPEMEHHOW OWOIOTHH U

OMOTEXHOJIOTUI JUIS palOHAIBHOIO
IIPUPOIOIOIB30BAHUS; yMeHue UCIIOJIb30BAaTh
COOTBETCTBYIOILNE apryMEHTHI, OMOJIOTUYECKYIO

TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JUIS JIOKa3aTelbCTBa
POJCTBa OPTraHWU3MOB PA3HBIX CHCTEMATHYECKHX TPy,
B3aMMOCBSI3U OPT'aHWU3MOB U CPEIbl OOWTAHUS, €INHCTBA
YEJIOBEUECKUX pac; HEOOXOJAMMOCTH 3J0pOBOTO 00pasa
KHM3HH, COXPAHCHUS Pa3HOOOpPa3Hs BUIOB M IKOCHUCTEM,
KaKk  yCJOBUS  COCYLIECTBOBaHMS  NPUPOABI U
YeJI0BEYECTBA;

- copMHUpoOBaTH YMEHUS pENIaTh OMOIOTHYECKHUE 3a1a4H,
COCTaBJISTh TEHOTUIIMYECKHE CXEMBI CKpEIIMBaHUS s
pa3HBIX THITOB HACJEIOBAHMS NMPHU3HAKOB Y OPTaHU3MOB,
COCTABIISITh CXEMBI TEPEHOCA BEIIECTB M DSHEPIHH B
dKOCHUCTEMaX (IENH MUTAHUS, MUIICBHIE CETH), BBISBISTD
MPUYMHHO-CJICICTBEHHBIC CBSI3W MEXKAY HCCIICTyeMbIMU
OMOJIOTHYECKUMHU 00BEKTaMH, TIPOIIECCAMH U SIBJICHHUSIMU;
JIeNaTh BBIBOJBI M MPOTHO3BI HA OCHOBAHHUH MOJYUYEHHBIX
pe3yIbTaTOB;

- copMHupoBaTH YMEHHMS KPUTHYECKH OLECHHMBATH
uH(pOpMaIIHIO OMOJIOTUYECKOTO COJIepKaHus,
BKJTIOYAOIYI0 TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IMIHBIX
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HMCTOYHUKOB (CpeAcTBa MacCcOBOM MH(OpMAIK, HAyIHO-
MOMYJISIPHbIE MaTEPUabl); HHTEPIPETUPOBATh AITUUECKUE
ACIICKTbl COBPCMCHHBIX I/ICCJIC,Z[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,
MCOAUIIUHCE, 6I/IOTGXHO.HOI‘I/II/I; paccMaTpuBaTh I‘J'IOGEUIBHBIG
HKOJIOTHYECKHE poOIeMbl COBPEMEHHOCTH,
dbopMHUpOBAaTh IO OTHOUIEHHWIO K HHUM COOCTBEHHYIO
MO3UIUIO, YMEHHE OICHMBAThb JTHYECKHE AaCIEKThI
COBPEMEHHBIX HMCCIIEOBAaHUN B 007aCTH OMOTEXHOJIOTHH
u T€HETUYECKUX TEXHOJIOTHI (kI0HUpOBaHUE,
HCKYCCTBEHHOE OILIOIOTBOPEHHUE, HAIPaBIEHHOE
NU3MCHCHHUC Tr€éHOMa n CO3JaHucC TPAHCT'CHHBIX
OpPraHHU3MOB);

- chopMHpOBaTh YMEHHS CO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE M  YCTHBIE COOOUICHHS Ha OCHOBE
OMOJIOTHYECKOU nHpopmarun u3 HECKOJBKHX
HUCTOYHUKOB, TPaMOTHO HCIIOJIb30BaTh IOHATHUIHBIN
anmapar OMOJIOTHH;

- YMCTb BBIIBUT'AaTh THUITOTEC3HbI, IMPOBEPATH ux
HKCHEPUMEHTAIBHBIMU CPEACTBAMH, (HOPMYIUPYs LENb
HCCIICAO0BAaHNUA, aHAJIU3UPOBATh MOJTYYCHHBIC PC3YJIbTAThI
U IeNIaTh BBIBOJbI;

- NpPUHUMATh YydacTue€ B HAyYHO-UCCIIEIOBATEIbCKOMN
pabore moO OWOJOTHMH, OKOJOTMM M  MEIUIIMHE,
MPOBOIMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIICCTB H
nyOJIMYHO MPENCTaBIATh MOJIyYEHHBIE pe3yibTaThl Ha
YUYEHUYECKUX KOH(PEPEHIUAX PA3HOTO YPOBHS,

OK 02. Ucnonp30BaTh
COBpPEMEHHBIC
CpeJICTBA TIONCKA,
aHajau3a u

B o0nacTi eHHOCTH HAYYHOTO MTO3HAHUS:
- ¢(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKM M OOIIECTBEHHOM

IMPAKTUKH, OCHOBAHHOI'O

- copMHupoBaTH YMEHHMS KPUTHYECKH OLECHHUBATH
uH(pOpMaIIHIO OMOJIOTUYECKOTO COJIepKaHus,
BKITIOYAOIYIO TICEBJIOHAYYHBIC 3HAHUS W3 Pa3IMIHBIX
HMCTOYHHUKOB (CpeIcTBa MacCOBOM MH(POPMAIIMH, HAYIHO-




UHTEpIpeTalnun
UHpOpPMALIUU U
UH(POPMALIMOHHbIE
TEXHOJIOTUH JUISI
BBITIOJTHEHUS 337124

CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MIOJIMKYJIBTYPHOM MUDE;

- COBEPIUCHCTBOBAHUE S3BIKOBOM M YHUTATEIILCKOM KYJIBTYPBI
KaK CpEeICTBAa B3aUMOJICUCTBUS MEXIY JIIOAbMHU U IO3HAHUS

MUDA;

MOMYJISIPHbIE MaTEPUaIbl); HHTEPIPETUPOBATH ATUUECKUE
acTeKTbl COBPEMEHHBIX HCCIEIOBAaHUNH B OHOJIOTHH,
MeIULMHE, OMOTEXHOJIOTHH;

- UHTEPIPETUPOBATH 3TUYECKHE ACHEKThl COBPEMEHHBIX

HCCIICIOBAHUM B OMOJIOTMH, MEIUIIMHE, OMOTEXHOJIOIHH;

npodecCHOHATHHON - OCO3HaHWE IEHHOCTH HAy4YHOH JEATEIIbHOCTH, TOTOBHOCTh | pACCMAaTPHUBATh TJIOOAIBHBIC SKOJIOTUYECKHE MPOOIEMBI
JeSITeITbHOCTH OCYIIECTBIISITH MPOEKTHYIO u UCCIIEIOBATEIBCKYIO | COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIICHHIO K HUM
JeSTeTbHOCTh WHAWBUIYAIBHO U B TPYIIIIE, COOCTBEHHYIO TO3WIIMIO, YMEHHE OIEHHBATH ITUYCCKHE
OBnazieHne YHHBEPCAIbHBIMU Y4YeOHBIMU I103HABATEJIbHBIMH | ACTIEKThl COBPEMEHHBIX MCCIEOBaHMH B  001acTu
JeUCTBUSMU: OMOTEXHOJIOTUU U TeHETHYECKUX TEXHOJIOTUI
B) paboTta ¢ nuHpoOpmManueii: (KJIOHMpOBaHME,  HCKYCCTBEHHOE  OIJIOJOTBOPEHHE,
- BJIaJIeTh HaBBIKAMU IMOJyYEHHsI UHPOPMALIMU U3 UCTOUHUKOB | HAlIpaBICHHOE  W3MEHEHHE TeHOMa UM CO3/aHue
pasHBIX THUIIOB, CAMOCTOSITEIFHO OCYIICCTBJISTH IOWCK, | TPAHCTEHHBIX OPTraHU3MOB);
aHaM3, CHUCTEMAaTH3allMI0 M WHTEPIPETANNI0 HHPOPMAIWH | - CPOPMHPOBATH YMEHHS CO3/1aBaTh COOCTBEHHBIC
pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS; MUCHbMEHHBIE W  yCTHBIE COOOIICHWST Ha OCHOBE
- co3maBaTh TEKCTHl B pa3IMYHBIX (opMaTax ¢ Y4ETOM | OMOJOTHUECKOU uHpOpMAIUU u3 HECKOJIBKUX
Ha3HaueHUs WH(OpPMAMM W LEJICBOW ayJUTOPUU, BBHIOMpAs | HICTOYHUKOB, TPAMOTHO HCIIOJNB30BATh IMOHSTHUIHHBIN
ONTUMAJIbHYIO (POPMY NIPEJCTABICHUS U BU3yaIH3allUH; amnmapat OHoIoruu
- OLIEHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh WH(pOpMAIINHU, €
COOTBETCTBHE MTPABOBBIM U MOPAJIBHO-3TUYECKUM HOPMaM;
- UCTIOJTb30BaTh cpeacTa UH(POPMAIIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX M OpPTraHU3allMOHHBIX  3a7ad ¢
coOroIeHreM TpeOOBaHMI PrOHOMUKH, TEXHUKH
0€301acCHOCTH, TUTHUEHBI, PECypCcOCOEPEKEeHHs, TPABOBBIX W
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€30MacHOCTH;
- BIIQJICTh HABBIKAMU PACMO3HABAHUS W 3alUTHI UHGOPMAIUH,
MH(POPMAIIMOHHOHN 0€301MacHOCTH JTMYHOCTH
OK 04. DddexTuBHO | - TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSTEIbBHOCTH H |- CcQOpMHUpOBaTH YMEHHUS CO3/aBaTh COOCTBEHHBIC
B3aWMO/ICHICTBOBATh U | CAMOOIIPEICIICHUIO; NMUCHbMEHHBIE W  yCTHBIE COOOIICHWST Ha OCHOBE
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paboTtath B | -OBJIaZICHUE HaBbIKaMU y4eOHO-UCCIIe0BATENBLCKOM, | OMONIOTHYeCKOi uHpopMauu u3 HECKOJIBKUX
KOJUIEKTUBE MPOEKTHOM U COLMAJIbHON JIEATEIIbHOCTH; HWCTOYHHUKOB, T'PaMOTHO HCIOJIb30BATh IOHATHUHHBIN
KOMaH/1e OBianeHnne  YHMBepPCAJIbHBIMH  KOMMYHMKATHBHBIMHM | anmnapaTt OMOJIOTHH;

AeHCTBUAMMU: - YMeTb BBIJIBUTaTb TUIOTE3bl, MPOBEPATH  HUX

0) coBMeCTHas1 AeSITeIbHOCTD! AKCIIEPUMEHTAILHBIMU CPEACTBAMH, (DOpPMYIHpYs LEThb

- MOHMMATh W MCHOJbB30BAaTh IMPEUMYIIECTBA KOMAHAHOW W | UCCIENOBAHUS, aHAJIU3UPOBAThH IOJIYYEHHBIE PE3YJIbTATHI

WUHIUBUAYAIbHON paboOThI; U JIENaTh BBIBOJIBI;

- IPUHUMATh LeIn COBMECTHOM JEATEIbHOCTH, | - NPUHUMATh YYacCTHE B HAy4HO-UCCIIEI0BATEIbCKOU

OpPraHM30BBIBATH W KOOPAMHUPOBATH JICHCTBUS 1O ee | pabore 1O OWONOTHH, DOKOJOTMM ¥  MEIUIMHE,

JOCTUKEHHIO: COCTABIIATh TUIAH JEHCTBUM, pacpeeNiaTh POJU | IPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB U

C yY4eTOM MHEHMH YyYaCTHUKOB OOCYXKIaTh pe3ylbTaThl | MyOJIMYHO TPEACTABIATH TOTYyYCHHBIC PE3YNbTaThl Ha

COBMECTHOI paboThI; YUEHHUECKUX KOH(PEPEHIHUIX Pa3HOT0 YPOBHS

- KOOPJIMHUPOBATH U BBINOJHATH pabOTy B  YCIOBHUAX

peanbHOro, BUPTYAJIBHOTO u KOMOMHHPOBAHHOTO

B3aHMMOJEHCTBUS;

- OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE IOBEACHHUE B

pa3IMYHBIX  CUTyalUsiX,  MPOSIBISATH  TBOPYECTBO U

BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBaanenue YHHBEPCAJIbHbIMHA peryJIiTUBHbIMHU

AeCTBUAMU:

') NPUHATHE ce0sl M IPYTUX JIIOJeil:

- NPUHUMAaTb MOTHBBI M APryMEHTBl APYIMX JIIOJEH IpHU

aHaJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO APYIHX JIIOAEH HA OLIHOKY;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro

YyeJoBeKa
OK 07. B 001acTH 3K0/J10rHY€CKOT0 BOCITUTAHMSA: - BIQAETh CHUCTEMOW 3HAHUW OO0 OCHOBHBIX METOAAX
CopelicTBOBATH - c(hopMHPOBAHHOCTH IKOJOTHYECKON KYJIBTYphI, IOHUMAHUE | HAYYHOTO IO3HAHUS, WCIOJB3YEMBIX B OHMOIIOTHYECKUX
COXpaHEHHUIO BIIASTHUS COLIMAIBHO-?)KOHOMUYECKUX IIPOLIECCOB Ha | UCCIIEJOBAHUSIX  KUBBIX OOBEKTOB M  3KOCHUCTEM
OKPY’KaIOIIEH CPebl, | COCTOSTHUE TPUPOJHOW U COLMAIBHOW Cpelbl, OCO3HaHWE | (ONMMCaHWe, W3MEpPeHHE, TNPOBEICHUE HAOII0ICHHUN);
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pecypcocOepereHuIo,
IPUMEHSTH 3HaHUS 00
U3MEHEHHUHU KJIMMAaTa,
TPUHITUITBI
OEpEKITUBOTO
IPOM3BOJICTBA,

a3 pexTuBHO
JNIECTBOBATE B
YpE3BbIYANHBIX
CUTYaIUIX

r7100aJIbHOTO XapaKTepa 3KOJOTHUECKUX MPooieMm;

- IUIAHUPOBAHUE U OCYILECTBICHUE NCUCTBUU B OKPYKAIOLICH
Cpelle Ha OCHOBE 3HAaHUSA LEIEH YCTOMYUBOIO pPa3BUTHUSA
4eJI0BEYECTBA;

AKTUBHOE  HENPUATUE  JICHCTBHIA,
OKpY>Kalolleu cpene;

- YMEHHUE IIPOrHO3UPOBaTh HEOJIArONpHUATHBIE HKOJOTHUECKUE

MOCJIC/ICTBHS TIPEANPUHUMAECMBIX JEHCTBUM, MPEJOTBPAIIAThH

OPUHOCSIINX  Bpej

HX;

- pacmipeHuc OIIbITa JACATCIIBHOCTH 3KOJOTHYEeCKOM

HaIIpaBJICHHOCTU;
y4eOHO-UCCIIeIOBATENHLCKOMH,

- OBJIaJICHUC HaBbIKaMH

MPOEKTHOM M COIMATILHON JEATEIIbHOCTH

crioco0aMy BBISIBICHUS ¥ OICHKHM aHTPOIIOTEHHBIX
W3MEHEHUH B IPUPOJE;

- YMETh BBISBISATh OTIMYUTEIBHBIC TPHU3HAKU IKUBBIX
CUCTEM, B TOM YHCJIE€ TPUOOB, PACTEHUH, KUBOTHBIX W
YEJIOBEKA; MPUCITOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHuUs,
a0MOTHYECKUX U OMOTHYECKMX KOMIIOHEHTOB DKOCHCTEM,
B3aMMOCBS3EH OpraHU3MOB B COO00IIeCTBAX,
AHTPONOTEHHBIX HW3MEHEHHMH B HJKOCHUCTEMax CBOEH
MECTHOCTH;
- YyMEThb  BBIICIATH

CYHICCTBCHHBIC IIPpU3HAKU

OMOJIOTUIECKIX MPOIIECCOB: oOMeHa

(metabonm3m), MHGOpPMAIIMK U TPEBpAILCHHUS SHEPTHH,

BC€IICCTB

OpoXeHUsl, aBTOTPO(PHOTO M TETEPOTPOPHOrO THUIIOB
NMUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Melo3a,
ramMeToreHesa, AMOpHOreHe3a, IMOCTIMOPHOHATHLHOTO
pa3BUTHS, PAa3MHOXKCHUS, WHAMBHIYaTbHOTO pa3BUTHS
(oHTOTrEHE3a), B3aMMOJICHCTBHS

opraHmusma I'CHOB,

rereposuca;  JCWCTBUH  HMCKYCCTBEHHOro  oTOOpa,
CTaOUIU3UPYIOLIETO, JIBIIKYIIETO
otbopa;
CUMIaTPUYECKOTO BUJI000pa30BaHus;
JOBUKYIIMX CHJI 3BOJIONUM Ha TeHO(OH[ MOMYJISALUU;
MIPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelle OOuTaHus,
Yyepe[OBaHMsI HANpaBICHUM 3BOJIONUH; KPYroBOpOTa

BCIICCTB U IIOTOKA SHEPIruH B 9KOCUCTEMAX

U pa3pbIBAIOLIETO
€CTECTBEHHOI'O AJJIONATPUYECKOI O U

BIIMSHUA

IIK 5.1

I1IK 5.1. Cobupaths uCX0aHbIC JaHHBIE I pa3padOTKH
MPOEKTHON JOKYMEHTAIlUU Ha NHPOPMAIIMOHHYIO CUCTEMY.
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3.5. PekoMeHayemMoe KOJIHYECTBO YACOB HA OCBOECHHE NMPOrpaMMbl Y4eOHOM
AUCHUIINHBI:
MaKCHUMaJbHON y4eOHOU Harpy3ku CTyJeHTa 72 yaca, B TOM YHUCIIE:

00s13aTeIbHON ayTMTOPHON yueOHOM Harpy3ku o0yJarorierocs: 72 Jaca;
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4. CTpyKTypa U coaep:kaHue 001eo0pa3oBaTeIbHOM INCIUIIJINHBI

4.1. O0beM IUCHMIJIMHBI U BBl Y4eOHO# padoThI

. O0bvem B
Bup yueOHoii padoTnbl
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHHUIINHBI 72
B T.Y.

OcHoOBHOe coep:kaHue 58
BT. U..

TeopeThyYecKoe 00ydeHne 46
MPaKTUYECKUE 3aHITUS 8
nabopaTOpPHBIE 3aHITHS 4
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE 12
TeopeTHyYecKoe 00ydeHne 2
MIPaKTUYECKHUE 3aHATHS 8
nabopaTopHbIE 3aHATUS 2
[IpomexyTrounas atTectanus B popme nud 3ayera 2
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2.2. TeMmaTu4yeCcKHUii IJIAH U COJIEPKAHUE JUCHUILTUHBI

dDopmupyem
HaumeHoBaHue Conep:xxanue yuyeOHOro MmarepuaJja (0CHOBHOE H MPodeccHOHAIBLHO-OPUEHTHPOBAHHOE), Oo0bem ble
pa3iesioB U TeM Ja0opaTopHble U MPAKTUYECKUE 3aAHATHS, MPUKJIATHOH MOAYJIb (MPU HAJIMYMH) 4acoB |(KOMIIeTEeHIH
"
1 2 3 4
Pa3nea 1. Knerka — cTpyKTYpHO-()YHKIHOHAJILHAS €IMHHUIA ;KUBOT'0 18
Tema 1.1. OcHoBHoOe€ coepxaHue 2 OK2
Buosorus kak Teopernueckoe o0yueHue: 2
Hayka. O0mas  |CospemeHHbIEC OTPACIH GHOIOTHYCCKUX 3HAHUIA. CBSI3b OHONOTHH C APYTHMH HaYKaMH: GHOXHMILL,
XapaKTEePUCTHK | Guodusmnka, OMoOHUKa, reHoreorpadus u ap. Posis 1 Mecto 6uosioruu B popMUpOBaHUH COBPEMEHHOM
a )KU3HU HAay4YHOW KapTHUHBI MUpa. Y POBHU OpraHU3AIMH KUBOM Matepun. O0mIas XxapakTeprucTHUKa )KU3HU, CBOMCTBA
JKUBBIX CUCTEM. XHUMUYECKUIN COCTAB KJIETOK
Tema 1.2. OcHoBHoOe€ conepxaHue 8 OK-1
CTpyKTYypHO- Teopernueckoe od0yueHue: 4 OK-2
¢ynkumonaabH | Kierounast reopus (T. [lIBanu, M. Illneiinen, P. BupxoB). OCHOBHBIC ITOJIOKEHUS COBPEMEHHOMN KIIETOUHOM 2 OK-4
asi opraHu3anusi | reopuu. THUIIBI KIETOYHON OpraHNU3alMU: IPOKAPUOTUUECKUN U 3yKapruoTudeckuil. OTHOKJIETOUYHbIE U
KJIETOK MHOTOKJIETOYHbBIE OPTaHU3MBI.
Ctpoenue npokapuoTHIecKoi kieTku. CTpoeHne dyKapruoTHUIECKON KiIeTKH. HekneTounbie hopMbl )KU3HA 2
(Bupychl, 6akTeprodaru)
JlabopaTopHble 3aHATHSA: 4
JlaGopatopHas padota Nel «[IpuroroBnenue omnucaHue MUKpOIIpenaparoB pacreHuil. CtpoeHue u
(GYHKIIMM OPraHOHI0B KJIETKHU.
JlaGopaTtopHnast pabota No2 «HabmroieHre KJIIeTOK pacTeHUH 1 KUBOTHBIX MO MUKPOCKoroM . CpaBHEHHE
CTPOEHHUSI KIETOK PACTEHUH W KUBOTHBIX»
IMpakTuyeckoe 3ansaTue Nel 2
Bupychbie u 6akTepranbHbIe 3a00I€BaHUS.
Tema 1.3. OcHoBHoOeE conepxaHue 6 OK-1
CtpykTypHO- Teoperuveckoe o0yueHue: 4 OK-2

20




¢yakmuonaasn | XpomocomHas Teopusi T. Moprana. CTpoeHre XxpoMocoM. XpOMOCOMHBIH HA0Op KIETOK, TOMOJIOTUYHbIE U 2
ple (PAaKTOPbI HErOMOJIOTUYHBIE XPOMOCOMBI, TAIIOWIHBIA U AUIIJIOUTHBIN HaOOop.
HacaencrBeHHoc | Hyxmeunossie kucnotsl: JJTHK, PHK HaxoxaeHue B KJIeTKe, UX CTpOCHHE U QYHKIIUU. MaTpudHbIe 2
™ IIPOLIECCHI B KIIETKE: periuKalus, OnocuHTe3 6enka, penapanus. [ eHeTuueckuit Koa u ero cBoicTaa

IIpakTuyeckne 3ansaTue Ne2 2

Pemienue 3agau Ha onpeieseHUE NOCIe0BATEIbHOCTH HYKJIEOTHAOB, aMUHOKHUCIIOT B HOPME U B Cllydae

M3MEHEHUS MTOocaeq0BaTeNbHOCTH HyKieoTuaoB JJHK
Tema 1.4. OcHoBHOe conep:kaHue 2 OK -2
O0Omen Bemiects | TeopeTuueckoe o0yueHue: 2
U npeBpameHue | [TonsTue MeTaboau3M. ACCUMWIISALINS U AUCCUMUIISIIIUS — JBE CTOPOHBI MeTabonu3Ma. Turbsl oOmMeHa 2
JHEepPIruu B BEIIIECTB: aBTOTPOQHBII U reTepoTpO]HBII, a3pOoOHBIN 1 aHAPOOHBIH.
KJIeTKe
Tema 1.5. OcHoOBHOE coiep:KaHue 2 OK -2
/Ku3HeHHbIN Teopernueckoe o0yueHue: 2 OK -4
IUKJ KJIETKH. Knetounblii MK, €ro nepuobl. MUTO3, €ro CTauu U NPOUCXOASIIME MPOoIecChl. buonorndeckoe 2
Muro3. Meiio3 3HAYEHUE MHUTO3a.
Pazgen 2. CTpoenne u (pyHKUMH OPraHu3Ma 20
Tema 2.1. OcHoBHOE coiep:KaHue 2 OK -2
Crpoenne Teopernueckoe o0yueHue: 2 OK -4
OpraHu3ma MHOTroKJIeTOYHbIE OPTaHNU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPTaHOB B MHOTOKJIETOYHOM OpraHU3Me. 2

I'omeocras opranusmMa u ero nojAepKaHue B MPOIECCE KUIHEAEATETbHOCTH
Tema 2.2. OcHoBHoOe€ conepxaHue 2 OK-2
DopMbI Teoperuveckoe o0yueHue: 2
Pa3MHOKeHUs ®DopMBbI pa3MHOKEHUsI OpraHu3MoB. becmonoe u mojaoBoe pa3sMHOX)eHHE. Bkl 0€CrIooro pa3MHOKECHHUS.
OPraHu3MoOB [TonoBoe pazmHokeHue. ['ameTorenes y xMBOTHBIX. CriepMaToreHes u ooreHes. CTpoeHue MmojoBbIX

KJIeTOK. OMI0A0TBOPEHNE
Tema 2.3. OcHoBHoOe conep:kaHue 2 OK -2
Onrorenes Teoperuveckoe o0yueHue: 2 OK -4
pacTenmi, NunuBuayanbHOE pa3BUTHE OPTaHU3MOB. DMOpHOTeHe3 U ero ctaaud. [locTaMOproHaAIBHEIN TepHOST.

JKUBOTHBIX U

Craguu nocTaMOpHOHAIBLHOTO Pa3BUTHA Y KUBOTHBIX U YelloBeka. [Ipsmoe u HenpsiMoe pa3BUTHE.
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YeJI0BeKa buonoruueckoe crapenue u cMepTb. OHTOT€HE3 paCTEHUI
Tema 2.4. OcHoBHOE coiep:KaHue 4 OK -2
3axonomepHocT | Teoperuueckoe o0y4yeHue: 4 OK -4
H HacjenoBaHust | OCHOBHBIC TIOHATHS TCHETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus raMeT. 3akoHbl ['. Mennens

(MoHOTHOpHIHOE M TONUTUOPUIHOE CKpelIBanue). BzaumoseiicTBre reHos

IpakTuyeckoe 3ansaTue Ne3 2

Pemenue 3aiau Ha onpeneneHne BEpOATHOCTA BOSHUKHOBEHHUSI HACIECTBEHHBIX IPU3HAKOB TP MOHO-,

TTU-, TTIOJIMTHOPUTHOM M aHATM3UPYIOIIEM CKPEIUBAHNHU, COCTABICHHE TCHOTUITUIECKIX CXEM CKpEIIMBAHUS
Tema 2.5. OcHoBHOE coiep:KaHue 4 OK -1
Cuemnyiensoe Teoperuveckoe o0yueHue: 2 OK-2
HacJea0BaHue 3akonsl T. Moprana. CuerieHHOe Hacjie/IoBaHUe TeHOB, HapylieHue ciernieHus. Hacinenosanue
NPU3HAKOB MIPU3HAKOB, CLIETUIEHHBIX C I10JIOM

IIpakTnueckoe 3ansaTne Ned 2

Pemenne 3amay Ha onpeneneHne BEpOATHOCTH BOSHUKHOBEHHSI HACIIEICTBEHHBIX IPU3HAKOB IIpU

CLEIIJICHHOM HacJIeIOBaHUH, COCTaBICHUE TEHOTUITNYECKUX CXEM CKPEIIMBAHUSA
Tema 2.6. OcHoBHoOe€ conepxaHue 4 OK-1
3akoHomepHocT | Teoperuyeckoe ooyueHue: 2 OK-2
M M3MEHYMBOCTH | MI3MEHYHMBOCTH NPU3HAKOB. BH/IbI H3MEHYMBOCTH: HACIIEICTBEHHAS U HEHACIIEACTBEHHAS. 3aKOH OK -4

TOMOJIOTHUECKUX PSJIOB B HacheacTBeHHON n3MeHunBocty (H.M. BaBuno). MyrannonHas Teopus

M3MEHYMBOCTH. Buapl MyTanuii 1 npuurHbI UX BO3HUKHOBeHMS. Kapnotun uenoseka. HacnenctBeHHble

3a00JieBaHUS YellOBeKa. | eHHbIE U XpOMOCOMHBIE 00JIe3HU YeoBeka. boje3Hu ¢ HacneICTBeHHOM

IIPEIPACIIONOKEHHOCTHIO. 3HAUYEHNE MEUIIMHCKOM T'€HETUKHU B IPEJOTBPALLICHUH U JIECUEHUN T€HETHUECKUX

3a00JIeBaHUH YeoBeKa
Pa3nea 3. Teopus 3Bor00MHU 6
Tema 3.1. OcHoBHOE coiep:KaHue 2 OK -2
HUctopus Teoperuveckoe o0yueHue: 2 OK -4
IBOJIIOIUOHHOIO | [TepBrie sBomrornonnsie konuenuu (2K.b. Jlamapk, X.JI. broddon). Dsomonnonnas teopus Y. JlapBuHa.
YUYEHHUsl. CuHTeTH4ecKasi TEOpHUs SBOJIIOLMH U €€ OCHOBHBIE ITOJIOKEHHUS.
Muxpossoonu | MukposBosromus. [Tomysius Kak 3JIeMeHTapHas ¢IUHHIA SBOIIONHHU. [ eHeTHYeCKHEe OCHOBBI SBOJIIOIIHH.
sl OneMeHTapHbIe (aKTOPHI BOMIONMU. EcTecTBEHHBINH 0TOOP — HANIPABIAIOMINN (PAKTOP SBOJIIOLIUH.

Bunoo6pa3oBanue kak pe3ynbTaT MUKPOIBOIIOLUU
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Tema 3.2. OcHoBHOE coiep:KaHue 2 OK -2
Maxkpossoiaoun | TeopeTrnuyeckoe o0yueHue: 2 OK -4
sl Makpossosmtonus. @opmbl 1 OCHOBHBIE HarpaBieHuss MakpodsBotonnu (A.H. CeseprioB). [1ytu
Bo3nukHoBeHMe | nocTxeHus Ouosoruueckoro mporpecca. Coxpanenue Onopa3nooOpasust Ha 3emie.
1 pasBuTHE T'unoress! u TCOPHUU BOSHUKHOBCHUA KMU3HU HA 3emite. IlosBaenue MEPBLIX KJIICTOK U UX 3BOJJIIOLUA.
Ku3HH Ha 3emure | [TpokapuoThl U SYKapuOThL. [IpOMCX0XkKIEHIE MHOTOKIICTOUYHBIX OPraHM3MOB. BO3HHKHOBEHHNE OCHOBHBIX

[[ApPCTB DYKapUOT
Tema 3.3. OcHoBHoOeE coepxaHue 2 OK-2
IIponcxoxnenue | Teoperuueckoe ooyueHune: 2 OK -4
YyeJioBeKa — AHTpOIOJIOTHS — HayKa 0 yenoBeke. CucreMaTHieckoe oJioskeHue yenoBeka. CXOACTBO U OTIHYUS
aHTpoOMNoOreHe3 YyesioBeKa ¢ )KMBOTHBIMHU. OCHOBHBIE CTa/IMM aHTPOMOreHe3a. DBOJIIOLMS COBPEMEHHOT'O YeI0BEKa.

YenoBeueckue pachl U UX €IMHCTBO. BpeMs u myTu pacceseHus yenoBeKa 1o IiaHeTe.

[IpucrnocobaeHHOCTh YenoBeKa K pa3HbIM YCIOBUSM CpEJIb
Pa3pen 4. Ixoaorus 18
Tema 4.1. OcHoBHoOe€ conepxaHue 2 OK-1
Jxosornvyeckne | Teopernueckoe odyuenue: 2 OK -2
dhaxkTopbl 1 Cpenpbl 0O0uTaHUs OPTraHU3MOB: BOJIHASI, HA3€MHO-BO3/1yIIIHAsA, TOUYBEHHAs, BHyTpHOpPTraHu3MeHHast. OU3HUKO- OK -7
cpeabl KU3HH XUMHUYECKHE OCOOEHHOCTH CpeJl OOMTaHMs OpraHu3MoB. [IprucrnocoOieHrst OpraHu3MOB K )KU3HH B Pa3HBIX

cpenax. [Tonstue sxonoruveckoro dakropa. Knaccuduxarus skonornyeckux paktopos. [IpaBuio

muaumyMa O. JInbuxa. 3akon TonepantHoctu B. [llendopma
Tema 4.2. OcHoBHoOe€ conepxaHue 4 OK-1
Honmyasiuus, Teoperuveckoe o0yueHue: 4 OK-2
cooduiecTBa, DKOJIOTHYECKast XapaKTEPUCTHKA BH/IA M TIOMYJISAIIMH. JKOJOTMYECKas HUIIIA BHIA. DKOJOTHUECKHE OK -7
IKOCUCTEMbI xapakTepucTuku nomymnanuu. CooluiecTBa U SKOCHCTeMBbl. brorieHo3 u ero ctpyktypa. CBI3u Mex1y

opranu3zMamu B OuoneHose. CTpyKTypHble KOMIIOHEHTBI 3KOCUCTEMBI: MTPOYLEHThI, KOHCYMEHTHI,

penyteHTsl. KpyroBopoT BelecTB U MOTOK SHEPTUH B 3KocucTeMe. Tpoduueckrue ypoBHU

IpakTuyeckoe 3ausaTueNes 2

Tpodudaeckue nienu u cet. OCHOBHBIE MTOKA3aTEH YKOCHCTEMBI. brioMacca u mpoayKiiusi. DKOJIOTHIECKHE
OUpaMU/Ibl yuces, OMoMacchl U dHepruu. [IpaBuiio nupaMusl SHEPTUm.
Pemenue npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI 110 IIEPEHOCY BEIIECTBA U YHEPTHH B
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HKOCHUCTEMAX C COCTaBJIEHUE TPOPUUECKUX IIeTIel U MUpaMu OMOMAcChl U YHEPTUN

Tema 4.3. OcHoBHOE coiep:KaHue 2 OK -1
Buocdepa - Teopernueckoe o0yueHue: 2 OK -2
rJ106aabHas Buocdepa — xuBas o6on0uka 3emin. PasButre npeacrasiaenuii o 6uocdepe B tpyaax B.M. Bepuaackoro. OK -7
Ikosioruveckast | O6nactu Ouocdeps! 1 ee KOMIOHEHTHL. JK1Boe BelecTBo Onocheps! u ero GyHKINH.
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs Orocgepbl. OcobeHHocTH 6rocdepsl Kak I100aNbHOM SKOCUCTEMBI.
Junamuueckoe paBHOBecue B Onocdepe. KpyroBopoTsl BemecTB 1 OMOr€OXUMHUECKHUE ITUKIIBI.
I'moGasibHBIE HKOJIOTHYECKUE TPOOIIEMBI COBPEMEHHOCTH
Tema 4.4. OcHoBHoOeE coepxaHue 4 OK-1
Bausinue Teoperuveckoe o0yueHue: 4 OK-2
AHTPOMOrEeHHBIX | AHTPOIIOTEHHBIC BO3/ICHCTBUS Ha Onocdepy. 3arps3HeHus KaK BU aHTPOIIOTEHHOTO BO3/ICHCTBUSI. OK-4
(¢akTopoB Ha AHTpoToreHHbIe Bo3/ieicTBUs Ha aTMochepy. Bo3nelictBust Ha ruapocdepy. Bo3aeiictBus Ha mutocdepy. OK -7
ouocdepy AHTPOIIOreHHBIE BO3AEHCTBHS Ha OMOTHYECKUE COOOIIECTBA. YTIyOIIEHHO H3YYarOTCS OTXO/IbI, CBSI3aHHBIE IIK 5.1
C ompenenaeHHoN mpodeccueit/cnenuanTbHOCThIO
IIpakTHyeckoe 3ansaTHEN26 2
[TpakTnueckoe 3ausaTre «OTXO0AbI MPOU3BOACTBA»
*B Tom yHciie mpogecCHOHATIHLHO-OPHEHTHPOBAHHOE CO/IePKAHNEe MPAKTUYECKOT0 3aHATHS 2
[TpakTudeckoe 3anatue «OTX0AbI MPOU3BOACTBa». Ha ocHOBE (eaepanbHOro KIacCu(UKAIMOHHOTO
Karajora OTXOJ[0B OIPEENATh KJIACC OMACHOCTU OTXOJI0B; arperaTHOe COCTOSIHUE U U3UUYECKYIO PopMy
OTXOJIOB, 00pa3yromuxcs Ha paboueM MecTe / Ha dTarmax MpOU3BOJICTBA, CBSI3aHHBIC C OMPEICICHHON
npodeccueit/crennarTbHOCThIO
Tema 4.5. OcHoBHoOe€ conepxaHue 6 OK-2
Bausinue Teoperuueckoe o0yueHue: 4 OK -4
COLMAJILHO- 310poBbEe U €ro cocTapsoniie. PakToOpbl, MOJOKUTEIBHO U OTPUIATEILHO BIUAIOIINE HA OPTraHU3M 4 OK -7
IKOJOTHYecKHX | yenoBeka. [Ipobiiema TEeXHOreHHBIX BO3/IEHCTBUI Ha 3/10pOBbE YeNOBEeKa (3JIEKTPOMarHUTHBIE OIS, IK 5.1
($aKkTOpoB Ha OBITOBAs] XUMUS, U30BITOYHBIC ITyMBI, pAAWALNS U T.1.). AJanTaius opraHu3Ma 4eiaoBeka K pakropam
3/10pOBbe oKpy»Karotien cpeasl. [IpuHnume! hopMupoBanus 310poBbecOeperaromiero nopeacHus. Gusndeckas
qeJI0BeKa AKTUBHOCTH M 3/I0pOBbe. BHOXMMUYECKHE aCTIeKThl PAIIMOHAIBHOTO TUTAHHUS
JlaGopaTtopHoe 3aHsaTHEN3 2

24




Jlaboparopnas pabota: 2
1. JlaGoparopHas paboTta «YMCTBEHHAass pabOTOCIIOCOOHOCTH)

OBnazieHne MEeTo/1aMu OIpeesICHHs TToKa3aTeNieil yMCTBEHHOM paboTOCTIOCOOHOCTH, OOBSICHEHHE

HIOJTYYEHHBIX Pe3yIbTaTOB M (HOPMYIMPOBAHUE BHIBOJIOB (TMCHBMEHHO) C HCIOIb30BAaHUEM HAyYHBIX

MIOHATHUI, TEOPHUIT U 3aKOHOB
IIpodeccnonabHO-OpHMEHTHPOBAHHOE COJIePKaHUE (COIePKAHNE TPUKIATHOTO MOTYJIs1)
Pa3gen 5. BuoJjsorus B ;KH3HU 8 OK -1
Tema 5.1. OcHoBHoOE coepraHue 4 OK -2
BbuorexHosorun | TeopeTudyeckoe comepKanme: 2 OK-4
B JKH3HH BHOTEXHOMOTUs KaK HayKa ¥ Por3BoACcTBO. OCHOBHBIE HAITPABICHHUS COBPEMEHHOM OMOTEXHOIOTHH. 2 IIK 5.1
KaK10ro Mertoap! OnorexHonoruu. OObEeKTbl OMOTEXHOJIOTUH. DTHKA OMOTEXHOJIOTMYECKUX M TeHETUYECKUX

HKCTIEPUMEHTOB.

IIpakTH4yeckoe 3ansiTue Ne7 2

Keficpl Ha aHanm3 MHGOpPMALIMU O HAYYHBIX TOCTHKEHHUSAX B 00JIACTH TEHETUYECKUX TEXHOJIOTHIA, 2

KJICTOYHOU WH)KEHEPHUH, MMUIIEBBIX OMOTEXHOJIOTHH. 3anuTa Kelca: MpeACTaBICHUE Pe3yIbTaTOB PEIICHHS

KeCOB (BBICTYIICHHE C MPE3CHTAIIEN)

B ToM uuciie npogeccHOHAILHO-OPHEHTHPOBAHHOE CO/IeP:KAHUE MPAKTHYECKOT0 3aHATHS 2

Tema 5.1 obs3arenbHa A H3ydeHUs CTYACHTAMH Bcex npodeccuit/cnenuansHocteit
Tema 5.2.1. BuoTeXHO0JIOIMHM B IPOMBINLIEHHOCTH 2 OK-1
Tema 5.2.1. OcHoBHOe conep:kaHue OK -2
buorexnostornn | Tpakruyeckoe 3ausitue Ne8 2 OK -4
B Pa3BuTHE NPOMBINITIEHHON OMOTEXHOJIOTUH M €€ TPUMEHEHHE B KM3HU 9EJIOBEKA, TOUCK U aHAIIU3 IK' 5.1
NPOMBIILIEHHOC | yiphopmaliu U3 pa3IMIHBIX HCTOYHUKOB (Hay4Has ¥ y4eOHO-HAYYHAS JIUTEPATypa, CPEACTBA MACCOBO
™ nHdopManuu, cetb UHTEpHET U Apyrue)

Keiicel Ha aHanu3 nHGOpPMAIUK O Pa3BUTHUU MTPOMBIITUICHHOW OMOTEXHOJIOTUH (TI0 TPYIIIaMm)
Ju¢ppepeHpoBaHHbIN 3a4eT 2
Bcero: 72
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6. YcaoBus peasu3anu NporpaMmMbl 00111e00pa3oBaTeIbHON TUCUMIIIMHBI

6.1. lnsa peanu3anuu nporpaMmbl THCHUILUIHHBI J0JKHBI OBITh NMPEIyCMOTPEHBI CeIYIOIIHe ClennaJIbHble
MoMenIeHus:

Kabuner «buonoeuuy, OCHalIeHHBIH OOOpymOBaHWEM: MeOeNb, JOCKa, MeEN, HarJIAJHBIE MOCOOUS (KOMIUICKTHI
y4eOHBIX TaOJUI], IIAKATOB), TEXHUYECKUMHU CPEACTBAMU OOYUCHHS: KOMITBIOTEP C YCTPONCTBAMHU BOCIIPOW3BEICHUS 3BYKA,
MPUHTED, MYJIBTUMEINA-TIPOCKTOP C SKPAHOM, YKA3KaA-TIPE3CHTEP IS MPE3CHTAIIHN.

JlabGopaTopus, ocCHaimieHHass OOOpPYJAOBAaHHWEM [Jisi TIPOBEICHUS 3aHSATUW: MHUKPOCKOIIBI, CEKYyHJIOMEp, TOHOMETD,
nabopaTopHas mocyna (MpOOWPKH, MOACTABKU JJISI MPOOUPOK, MHUHIIETHI, MECOK, CTYNMKHA C TMECTHUKAMH, MPEIMETHBIE U
MOKPOBHBIE CTEKJIa, CTEKJISIHHBbIC MAJOYKH, TpernapoBajbHbIe WIJIBI, (QUIbTpOBalbHAs Oymara (candeTKu), CTaKaHbl)
TUIEPTOHUYECKUNA pacTBOp xjopuaa HaTpusi, 3%-Hblil pacTBOp MEepoKCHUIa BOJIOPOJA, PAacCTBOp Hoja B MOAMCTOM Kajuw,
TJIMIEPUH, KIyOHM KapTodens, JUCT 2JI0Jed KaHaJACKOW, MIojJ psSOUHBI OOBIKHOBEHHOW (psIOMHBI WX TOMaTa), JyK
pemJaThiid, pa3BeICHHBIE B BOJC IPOKIKH);

6.2. UndopmanmoHHoe odecnevyeHne peajn3aluu NporpaMmbl

1. na peanuszanuu mporpaMMmbl OMOMHOTEUHBINM (OHI 00pa30BaTENbHON OpraHM3aIMH JO0DKEH MMETh NMEeYaTHbIC
W/UIM  3JEKTPOHHBIE OOpa3oBaTelbHble W WHGOPMAIMOHHBIE PECYPChl, PEKOMEH/IOBaHHbIE Ui HCIIOJIB30BAaHUS B
00pa3oBaTeIbHOM MpoIiecce, He CTapllie MATH JIET C MOMEHTA U3aHHUS.

2. PexoMeHnayemble IeYaTHbIE HM3AAaHUS IO peanu3aluu o0I1eo0pa3oBaTeNbHON AUCHUIUIMHBL TPEACTABICHBI B
METOJIMYECKUX PEKOMEHIALUAX 110 OPTaHU3alUud O0YUIECHHUS.
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7. KOHTPO.JIb ¥ OlleHKA Pe3yJibTATOB OCBOEHHs 00111e00pa30BaTeIbHOM TUCHUILIMHBI

KouTposb 1 onieHKa pe3yabTaToB OCBOCHMS 0011e00pa30BaTeIbHON AUCIMILUIUHBI PACKPBIBAIOTCS Yepe3 AUCIUIUTMHAPHbIE
pe3ynbTaThl, HaNpaBlIeHHbIE Ha (OPMUPOBAHHE OOIIMX U MPOPECCHOHANBHBIX KOMIIETEHIIMM MO pasjeiaM M TeMaMm

coJiepKaHusl yueOHOro MaTepuara.

Oomas Pa3zpen/Tema Tun oueHOYHbIX MEPONIPUATH A
KOMIIeTeHI U
Pa3nea 1. Kierka — cTpyKkTypHO- KonrtponbHas padora “MoekynspHbIil ypOBEHb OpraHU3aluu
(GyHKUMOHAIbHAA eIMHULIA KUBOTO ’KUBOro”’
OK 02 Tema Nel. 1. 3amnosiHeHre Ta0IHIBI C OIMCAHNEM METOIOB
buonorus xak Hayka MUKPOCKOIIUPOBAHHUS C UX IOCTOMHCTBAMH M HEJJOCTaTKaMHU.
3anonHeHne TabIuIkl «BKIag yIeHBIX B pa3BUTHE OMOTIOTHI
OK 02 Tema Nel.2. 3anojHeHUe CPaBHUTEIHLHOM TaOIUIIBI CXOACTBA M PA3THIUNA
OO11as XxapakTepuCcTUKA KU3HU KUBOTO U HE KUBOTO
OK 01 Tema Nel.3. OpoHTaIBHBIN OITPOC
OK 02 buonornyecku BakHbIE XUMHUUECKHE [ToaroroBka yCTHBIX COOOIIEHUH C TTPE3EHTAIIUCH
OK 04 COCIMHECHUS Brimonnenue u 3ammra 1abopatopHbIx padot: «Onpenenenue
ButamuHa C B IPOAYKTAX MUTAHUS,
«'uapodpminbHO-THIPOGHOOHBIE CBOWCTBA JTUITHIOB»
OK 01 Tema Nel 4. OneHuBaemas IUCKyCCHs 10 BOIIPOCaM JIEKIIUU
OK 02 CrtpykrypHO-GyHKIIMOHATBHAS Opranu3anus | PazpaboTka MEHTAILHOHN KapThl MO KJIaCCH(PUKAIIUU KIETOK U UX
OK 04 KJIETOK CTPOEHMIO Ha MPO- U DYKAPUOTUUYECKUX U IO LIapCTBaM B MUHHU
rpynmnax
BrimonnHeHue u 3amnuTa 1abopaTopHbIX padoT:
«CTtpoeHue KIeTKU (pacTeHHs, >)KUBOTHBIE, TPUOBI) U KJIIETOYHBIC
BKJIIOUEHUS (Kpaxmall, KapOTUHOMIBI, XJIOPOILIACTHI,
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XPOMOILIACTBI)»,
«[IponnmaeMocTs MeMOpaHbl (TJ1a3MOIH3, ICTIIa3MOITN3)»

OK 01 Tema Nel.S. OpOoHTaTBHBIHN OMPOC
OK 02 CrtpykrypHO-hyHKIIMOHATBHBIE (hakTOpsl  (Pa3paboTka rmoccapust
HAaCJIEACTBEHHOCTH Pemrenne 3amau Ha onpeneneHue nocae0BaTeIbHOCTH
HYKJICOTHJIOB
OK 01 Tema Nel.6. @poHTaTBHBINA OMPOC
OK 02 [Iponiecchl MAaTpUYHOTO CUHTE3a Tect «IIponecchl MATPUYHOTO CUHTE3a»
Pemenue 3ana4d Ha onpeeneHNe NOCIEI0BATENbHOCTH
aMUHOKHCIIOT B MOJIeKyJe Oerka
Pemienue 3agau Ha onpeiesieHUE MOCIIEI0BATEILHOCTH
aMUHOKHCIIOT B MOJIEKYJie OeKa B Cliydae U3MEHCHUS
nocJseoBareabHOCTH Hykieotu 0B JTHK
OK 02 Tema Nel.7. OpoHTaNBHBIN OMPOC
OK 04 Hexknerounsie hopMbl KU3HU [TonroroBka yCTHBIX COOOIIEHUH C ITpe3eHTalel (BUPYCHBIE U
OaktepuanabHble 3a00eBanus. OOMe TPUHLIUIIBI UCTIONIb30BAHUS
JIEKapCTBEHHBIX BemecTB. OCOOEHHOCTH IPUMEHEHUS
AHTUOMOTHKOB)
OK 02 Tema Nel.8. @poHTaTBHBINA OMPOC
OOMeH BellecTB U MpeBpallleHre S3Hepru | 3aroHeHUE CPABHUTEIbHOM TaOJIMIIbl XapaKTEePUCTHK THUIIOB
B KJIETKE oOMeHa BeIeCTB
OK 02 Tema Nel.9. OO0cyxeHne 1Mo BOpocaM JICKITHH
OK 04 JKuznenHbIi UK KaeTku. Muto3. Meiio3 | Pa3paboTka J1eHThI BpeMEHH )KU3HEHHOTO ITUKJIA
Pa3znen 2. Ctpoenue u GpyHKIIUU KonTponbuas padora "CtpoeHue u GyHKIIUU OpraHuzma”
OpPraHu3Ma
OK 02 Tema Ne2.1. OueHuBaemasi TUCKyCCUs
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OK 04 CrpoeHue opranusma Pa3paboTka MeHTabHON KapThl TKaHEH, OPraHOB U CUCTEM
OpPraHOB OPTaHU3MOB (PACTECHUS, KHBOTHEIE, YEIIOBEK) C KPATKOH
XapaKTEPUCTUKON UX PYHKITUH
[ToaroToBKa M MPEACTABICHUE YCTHBIX COOOIIEHUN ¢
Mpe3eHTaNue (MMMYHUTET, MHPEKITMOHHBIE 3a00JIEBaHMsI,
SIUAEMUHU, BaKIIMHALIKA)
OK 02 Tema No2.2. @poHTaTBHBINA OMPOC
®opMBbI pa3MHOKEHUSI OPraHU3MOB 3anosHeHUEe TaOIHIIBI ¢ KPATKOM XapaKTEPUCTUKON U IPUMEPaMHU
($hopM pa3sMHOXKEHHS OPTraHU3MOB
OK 02 Tema Ne2.3. Pa3paboTka eHThI BpeMEHH C XapaKTEPHUCTUKOM TAIlOB
OK 04 OHTOreHes ,KUBOTHBIX U YEIIOBEKA OHTOT€HE3a OTMIEJIbHOM IPyNIOi KUBOTHBIX U YEJIOBEKA MO
MUKPOTPYIITIaM
Tect/ompoc
OK 02 Tema Ne2 4. CocrapneHue KU3HEHHBIX IIUKIIOB PACTEHUI MO OT/AeIaM
OK 04 OHTOreHes3 pacteHuit (MOXOBH/IHBIE, XBOILIEBUTHBIC, TATIOPOTHUKOBUTHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pazpabotka rioccapus
OCHOBHBbIE TOHSTHUS TEHETUKU Tect
OK 02 Tema Ne2.6. OpoHTaNBHBIN OMPOC
OK 04 3aKOHOMEPHOCTH HACIEAOBaHUS Tect 1o Bompocam JeKuuu
Pemienue 3agau Ha onpeiesieHUE BEPOSITHOCTY BO3SHUKHOBEHHS
HACJIEICTBEHHBIX MPU3HAKOB IPU MOHO-, JI1-, TOJTUTUOPUIHOM U
aHAJIM3UPYIOIIEM CKpPEIIMBaHUH, COCTABIEHNE T€HOTUITHYECKUX
CXEM CKpeIIMBaHUs
OK 01 Tema Ne2.7. Tect
OK 02 B3anmoneiicTBre reHoB Pa3zpaboTtka rioccapust

Pemenne 3aaa4 Ha onpeaAcICHUE BEPOATHOCTH BO3SHUKHOBCHUSA
HACJICACTBCHHBIX MPU3HAKOB IMIPU PAa3JIMYHBIX THUIIAX
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B3aHMO,Z[€I>'ICTBI/I5I T'CHOB, COCTABJICHUC I'CHOTUITMYCCKHUX CXEM

CKpEUIMBaHUS
OK 01 Tema Ne2.8. Tecr
OK 02 CueneHHoe HacaeA0BaHNE IPU3HAKOB PazpaboTka rioccapus
Pemenue 3ana4 Ha onpeeeHrne BepOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX IIPU3HAKOB MPU CIETNIEHHOM HaCJIeI0BaHUH,
COCTaBJICHHE T€HOTUITUYECKUX CXEM CKPELIUBAHUS
OK 01 Tema Ne2.9. Tect
OK 02 ['eneruka mona Pa3zpaboTtka rioccapus
Pemenue 3aa4 Ha onpeziesieHue BEPOSATHOCTH BOZHUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB, CIEIUIEHHBIX C MI0JIOM, COCTaBJICHHE
TEHOTUITMYECKUX CXEM CKpEIIUBaHUs
OK 01 Tema Ne2.10. Tect
OK 02 I'eneTunka yenoseka Pazpabotka rioccapus
Pemienue 3agau Ha onpeiesieHUE BEPOSITHOCTH BO3SHUKHOBEHHS
HACJIEJICTBEHHBIX MMPU3HAKOB, UCIOJIb3Yysl METObl T€HETUKHI
YEJIOBEKa, COCTABIICHHE T€HOTUITUYECKUX CXEM CKPEIIUBaHUs
[ToaroToBKa yCTHBIX COOOIICHUH C TIPEe3EHTAIUEH O
HACJIEJICTBEHHBIX 3a00JI€BaHUIX YeIOBEKa
OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHYUBOCTH Pemienue 3amayd Ha onpeeneHue TUa MyTalluy Py repeaayde
OK 04 HACJIEJICTBEHHBIX MPU3HAKOB, COCTABIIEHUE FEHOTUITUYECKUX CXEM
CKpEIIMBaHUS
OK 01 Tema Ne2.12. Tect
OK 02 Cenexkuusi OpraHu3MoOB PazpaboTtka rioccapus

Pemenne 3ala4 Ha ONpCACICHNEC BO3MOKHOTO BOBHUKHOBCHH A
HACJICACTBCHHBIX MMPHU3HAKOB 10 CCJIICKIIUU, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHUA
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Pasznea 3. Teopusi 3BoJIIOIUA

Kontponbras padota “TeopeTrdeckue acCeKThl IBOJIIOIUN
JKU3HU Ha 3emiie”

OK 02 Tema 3.1. OpoHTaIBHBIN OITPOC
OK 04 Hctopus 3BOJIIOIMOHHOTO YYEHHUS Pa3zpaboTka neHThl BpeMEHH pa3BUTHS SBOTIONUOHHOTO YUCHUS
OK 02 Tema 3.2. OpoHTaIBHBIN OIPOC
MuUKpO3BOTIOLMS Pa3zpaboTtka rioccapus TepMUHOB
OK 02 Tema 3.3. OueHuBaemasi TUCKyCCUs
MaxkpoaBostonus PazpaboTtka rioccapus TepMUHOB
OK 02 Tema 3.4. OpoHTaIBHBIN OITPOC
OK 04 Bo3HnKHOBEHUE U pa3BUTHE KU3HH HA [ToaroToBka u npeACTaBICHUE YCTHOTO COOOIIECHUS U JICHTHI
3emie BPEMEHH BOSHUKHOBEHHMS U Pa3BUTHUS KUBOTHOTO U PACTUTEIHLHOTO
Mupa
OK 02 Tema 3.5. OpoHTaIBHBIN OIIPOC
OK 04 [TpoucxoxaeHne YeIoBeKa — aHTpoIorene3 (Pa3paboTka JICHT BpeMEHH M MEHTAJIBHBIX KapT Ha BBIOOD:
“IBOITIOIMSA COBPEMEHHOIO YesloBeKa™, “BpemMst U IyTH pacceneHus
YenoBeka 1o ranere”, “BnusHue reorpaduyeckoit cpeibl Ha
Mophooruo u Gu3noIoruio yenoneka”, “UenoBedeckue pacer”,
oOcyxaeHune
Pasznea 4. Ixosnorus KonTpoabHas padora “Teopernyeckne acneKTbl IKOJOTUN”
OK 01 Tema 4.1. Tect 10 PKOJIOTHUECKUM (PaKTOpaM U cpesiaM JKU3HU OPTaHU3MOB
OK 07 DKoyioruveckue (HakTOpbl U CPEIbl KU3HHU.
OK 01 Tema 4.2. CocraBiieHne CXeM KpyroBopoTa BELIECTB, UCIIOJIb3Ys MaTEpHAJIbI
OK 02 [Tonynsammsi, cooO1ecTBa, SKOCUCTEMBI JICKIIUH
OK 07 Pemrenne npakTHKO-OPHEHTHPOBAHHBIX PACUYETHBIX 33aJaHUI 1O
NEPEHOCY BEIIECTBA U DHEPTUH B IKOCUCTEMAX C COCTABIICHHE
TPOPUUECKUX eTIel U MUpaMul OMOMAcChl U SHEPTHH
OK 01 Tema 4.3. OneHuBaemas IUCKycCus
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OK 02 Buocdepa - rmobanbpHast skoIorudYecKas Tect

OK 07 cucrema Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33]a4 Ha
orpezesieHue MIOMAU HACAXKACHUH ISl CHUKEHHSI KOHLIEHTPaLuu
YIJIEKUCIIOro ra3a B aTMocepe CBOEro peruoHa MpoKUBaHuUs

OK 01 Tema 4.4. Tect

OK 02 Biustnue anTpornoreHHsix GakTopoB Ha Pemienue npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aIaHUM 10

OK 04 ouochepy COXPAHEHHUIO TPUPOIHBIX PECYPCOB CBOEIO PETHOHA MPOKUBAHUS

OK 07

OK 02 Tema 4.5. OueHuBaemasi TUCKyCCuUs

OK 04 Brnusane conuanbHO->KOIOTHUECKUX BrinosiHeHU TPAKTUYECKUX 3aTaHUI:

OK 07 (bakTOpOB Ha 37TOPOBHE YEITOBEKA “OnpeneneHre CyTOYHOr0 paliioHa MUTaHUs

“Co3aHue UHIMBUIYaIbHOW IAMATKH 10 OpraHUu3aluu
panroHanbHON (PU3NUECKON aKTUBHOCTH

Brimonnenue nabopaTopHoit paboTsl Ha BBIOOP:
"YMcTBEeHHas pabOTOCTIOCOOHOCTH",

"Briustane abnotnyeckux (HakToOpoB Ha YeIOBEKa (HU3KHUE U
BBICOKHE TeMITepaTyphl)"
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