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1.1 O6saacTh npuMeHeHusi padoyeil NporpaMmbl yu4eOHOM JUCHMIIIIMHbBI

PaGouas nporpamma o0OpasoBarenbHON yaeOHOH JIUCIUTIITUHBI Oov/.14
«ECTECTBO3HAHUEY» mnpennaznaueHa /i peaan3alid OCHOBHOH mpodeccnoHalbHOM
oOpazoBarenbHoii mporpammbl CIIO Ha 06a3ze ocHOBHOro oobmiero o0pa3oBaHUSI C
OJIHOBPEMEHHBIM TIOJy4eHUEM CpeaHero obmiero oopasoBanus. [Iporpamma paszpaborana

Ha ocHoBe TpeOoBaHuii PI'OC cpemHero o6mero oOpa3oBaHUsA, MPEABIBISIEMBIX K
CTPYKTYpE, COJIEp)KaHHIO U pe3yabTaTaM OCBOCHHUS YYEeOHOH TUCHMIUIMHBI B
COOTBETCTBUU ¢ PekoMeHAauMsMH 1O OpraHU3alMy IOJIYYEHHUS CpPeIHEro OOIIero
oOpa3zoBaHMsi B IIpeleiax OCBOEHUS  O00pa30oBaTElbHBIX  IPOrPaMM  CPEIHETO
npodeccuoHalbHOTO0 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIETO OOpa30BaHUSA C Y4ETOM
TpeboBaHUi (denepanbHBIX ~ TOCYIAapCTBEHHBIX OOpa30BaTENbHBIX CTAHIAPTOB U
MOJIy4yaeMoii podeccuu WK CrenuaibHOCTH CPEAHET0 MPodeccHOHAIBHOTO 00pa30BaHUs
(mucemo JlemapramMeHTa TOCYAapCTBEHHOW TOIUTHKUA B cepe MOATOTOBKUA pabOvymX
kanpoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259, tpeboBanmii PI'OC
cpeanero mpodeccuoHanbHOro obpazoBanus ( mucbMo JlemapramMeHTa rocyaapcTBEHHON
MOJUTUKU B cepe moAroToBku padouux kaapoB u IO Mwunobpuayku Poccun ot
17.03.2015 Ne 06-259).(oOpa3oBarenbHas mporpaMma cpeaHero (IOJHOro) OoOIIero
o0Opa3oBaHus npenHa3HayeHa s CpelHero MpogecCHOHAIbLHOTO 00pa30BaHUA
crienuanbHOCTH © 38.02.01 Dxonomuka u Oyxearmepckuil yuem (no ompacisam,).

Jannas mporpamma amantupoBaHa ans jun ¢ OB3 u unBanmumoB. Pabouas mporpamma
paspaboTaHa ¢ yderoM TpeOoBaHUN MNPOGECCHOHAIBHOTO CTaHAApPTa M B COOTBETCTBUU C
OCOOCHHOCTSIMU  00pa3zoBaTeNbHBIX MoOTpeOHOcTel wuHBanuaoB u jul OB3 ¢ yderom
BO3MOXKHOCTEH WX TCUXO(U3MUECKOTO Pa3BUTHS W HMX BO3MOXHOCTSIMU M METOIUYCCKUMU
PEKOMEHIAIMsIMU 10 pa3paboTKe U peau3alud alaiTUPOBAHHBIX 00pa30BaTEIbHBIX MPOrPaMM
cpeaHero mnpogecCHOHATBPHOTO O00pa30BaHUS  YTBEPXKIACHHBIE IUpeKTopoM JlemaprameHTa
rocyIapCTBEHHOU MOJUTUKU B cpepe moarotroBku padounx kaapos u JJTHO Hayku Poccun ot 20
anpens 2015r. Ne06-830.

1.2. MecTo IMCUMILIMHBI B CTPYKTYpe OCHOBHOW NMpo(eccMoHAIBLHOI 00pa3oBaTeIbHOM
nporpamme: ydeOHast aucuuiuiiHa «EcTecTBO3HaHHME» OTHOCUTCS K 0011e00pa3oBaTeIbHOMY

UKy COIMAIbHO-KOHOMHUYECKOTO MpOdHIIs .

1.3 Heau um 3agpaum y4eOHOM AUCHHMILVIMHBI- TPeOOBaHMs K pe3yJibTaTaM OCBOCHHA
AUCHHUILINHBI:

Conepskanne nporpaMMbl «EcTecTBO3HAHME» HAIPaABIECHO HA JIOCTHKEHUE CIICIYIONMINX LeJlei:
-OcBOEHHE 3HAHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpa U METOJAaX KapTUHE
MHpa M METOJaX €CTECTBEHHBIX HAayK; 3HAKOMCTBO C Hambojee BaXKHBIMH HICIMU U
JOCTMKEHUSIMA €CTECTBO3HAHUS, OKa3aBUIMMU  OINpENEIIoNIee BIHMSHUE HAa PpPa3BUTHUE
TEXHUKHA W TEXHOJOTHIA;

- OBJIaJIcHUE YMEHHUSMU TMPUMEHSATh TOJy4YeHHBbIE 3HAHUA IS OOBSCHEHHS SBICHHIA
OKPY’KaIOIIEr0 MHUpPa, BOCHPUITHS WH(OpPMAIMKM €CTECTBEHHOHAYYHOTO U MPO(PECCHOHAIBHO
3HAUUMOTO  COJICP)KAHMS, PA3BUTHUE HHTEIUIEKTYallbHBIX, TBOPUYECKHUX CIOCOOHOCTEH H
KPUTHYECKOTO MBIIUIEHUS B XOJI€ MPOBEACHUS TPOCTEHIIINX UCCIECIOBAHNMN, aHaIU3a SIBJICHU,
BOCTIPUATHS M HUHTEPIPETAINH €CTECTBEHHOHAYYHOU HH(OpMaLNK;

- BOCIUTaHUE YOEXKIEHHOCTH B  BO3MOXHOCTH TIO3HAHWS 3aKOHHOW TPUPOIBI |
WCIIOJIb30BAHUS  JOCTH)KEHUW  €CTECTBEHHBIX HAyK JUISI  pPa3BUTHSA  LUMBUIM3ALUU U
MOBBIIICHUS KA4€CTBA KU3HU;

- NMPUMEHEHHE eCTECTBEHHOHAYYHbIX 3HAHMW B TPO(HECCHOHANBLHON JEATEIBHOCTH W
MOBCETHEBHON JKM3HU JUIsl oOecreueHruss Oe30MacHOCTH KU3HENEATETbHOCTH; TPaMOTHOTO
WCIIOJIb30BAHHSI COBPEMEHHBIX TEXHOJIOTHI; OXpaHbl 340POBbS, OKPYKAIOLIEH CPEbl.



OcBoeHne conepkanus yuyeOHOW aucuuIuInHbl «EcTecTBO3HaHME» 00€CIeunBaeT TOCTHKEHUE
CTYJIEHTaMH CIEAYIOIINX PE3yIbTaTOB:
JIMYHOCTHBIX :

- YCTOMYMBBIA MHTEPEC K UCTOPUU M JOCTHXKEHUSAM B 00J1aCTH €CTECTBEHHBIX HAYK,

qyBCTBO TOPJOCTH 32 POCCUICKUE €CTECTBEHHBIC HAYKH;

- TOTOBHOCTh K MPOJOJDKCHHIO OOpa30BaHMs, IOBBIIICHUIO KBATU(UKAIMK B H30paHHOMN
npodeCCHOHATBLHOM IEATENTFHOCTH C UCTIOIb30BaHUEM 3HAHUI B 00J1aCTH €CTECTBEHHBIX HAYK;

- 00BEKTHBHOE OCO3HAHWE 3HAYMMOCTH KOMIETEHIMH B OOJIACTH €CTECTBEHHBIX HAyK IS
YyelloBeKa M OOIlecTBa, YMEHHE HCIIOJIb30BaTh TEXHOJIOTMUYECKHUE JOCTHXKEHHUS B 001acTu
bu3nuKY, XUMHUHM, OMOJOTMH JUIS MOBBIMICHUS COOCTBEHHOTO HHTEJUICKTYaJIbHOTO Pa3BUTHS B
BbIOpaHHOU NMPpOo(decCHOHATBHOM NesSTeIbHOCTH;

- YMEHHE MPOAHATU3UPOBATH TEXHOTEHHBIE MOCIEICTBUS ISl OKPYKAIOLIECH cpebl, OBITOBOM U
NPOM3BOJICTBEHHOH IEATEIHLHOCTH YEIIOBEKa,

- TOTOBHOCTh CaMOCTOSITEJIbHO J1OOBIBaTH HOBBIC JJIsI CE0Sl €CTeCTBEHHOHAYYHbIC 3HAHUSA C
UCTIOJIB30BaHUEM [T ATOTO JTOCTYITHBIX HICTOYHUKOB HH()OpMAITHH;

- YMEHHUE YNpaBIsATh CBOEH MO3HABATEIbHON NEATENHOCTHIO, TPOBOAUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'0 MHTEJUIEKTYaJIbHOTO Pa3BUTHS;

- yMEHHUE BBICTPauBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIICHHS B KOMaHJE IO PELICHUIO OOILIUX
3aja4 B 00JIaCTH €CTeCTBO3HAHUS;

MeTanpeaMeTHBIX :

- OBJIAJICHHNEC YMEHHMSIMHU W HABBIKAMH Pa3IMYHBIX BUJIOB NO3HABATEIHLHOW NEATEILHOCTH IS
U3yUYEHHsI Pa3HBIX CTOPOH OKPYKAIOIIEr0 €CTECTBEHHOTO MUPA;

- TNPUMEHEHUE OCHOBHBIX METOJOB IO3HAHMS (HAONIOJCHHS, HAYYHOTO HSKCIEPUMEHTA) ISt
U3YyUYEHHsI PA3UYHBIX CTOPOH €CTECTBEHHOHAYYHOH KapTWHBI MHpA, C KOTOPHIMH BO3HHKAET
HEOOXOMMOCTh CTAJIKMBATHCS B MPOPECCUOHANBHOM cdepe;

- YMEHUE ONpeAeNsaTh UeId U 3a7auyd JACSITeIbHOCTH, BBIOMpATh CpelIcTBa M UX
JTOCTHIKEHUS Ha MPAKTUKE;

- yMEHUE HCIOJb30BaTh PA3IMYHbIe MCTOYHHMKH JJISI TOJIyYEHHUS €CTeCTBEHHO-

HAYYHOH MH(OpPMAINH U OLEHUBATh €€ JOCTOBEPHOCTH JUIS JJOCTHKEHHS IOCTABICHHBIX IIeIeH 1
3a/1ay;

NnpeAMeTHBIX :

- cOpPMHPOBAHHOCTh TIPENICTABIIEHUM O TEJIOCTHOM COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTHUHE MMpa, [pPUPOAE KaK €IMHOM LEeNOCTHOM cucTemMe, B3aUMOCBA3M 4YeJOBEKa,
OpUPOJBI U OOIECTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BceneHnHoid;

- BIIQJICHUE 3HAHUSIMH O HauOoJiee BAXKHBIX OTKPBITUSAX U JOCTHKEHHSIX B 00JaCTH
€CTECTBO3HAHMS, MOBJIUABIINX Ha HBOJIOLMIO MPEACTaBICHUH O MPUPOIE, HA PA3BUTHE TEXHUKH
1 TEXHOJIOTHIi;

- c(OPMHPOBAHHOCTH YMEHHS NPUMEHSTh ECTECTBEHHOHAYYHBIE 3HaHUS JUISI OOBSICHEHUS
OKPY>KaOTIIHNX SIBJICHHH, COXpaHEHUs 3JI0POBBS, obecrieueHus 0€30macHOCTH
KHU3HENIEATEITLHOCTH, OepeKHOTO OTHOIICHHS K PUPOJIE, parroHaITFHOTO
IPUPOIONIOIB30BAHMUS, & TAKXKE BBITOJIHEHUS POJIM TPAMOTHOTO NMOTPEOUTES;

- c(hOpMUPOBAHHOCTH MPEJACTABICHUII O HAyYHOM METOJAE IMO3HAHMUSA IMPHUPOIBI U CPEICTBAX
W3YYCHUS MEramHmpa, MakpoMHUpa U MHKPOMHUpA; BIAJCHHE MPHUEMaMU €CTECTBEHHOHAYYHBIX
HaOJII01eHU, OTIBITOB, HCCIIEJOBAHUIN M OLIEHKH JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB;



- BJIaJICHUE TOHSTUMHBIM amlmapaToM EeCTECTBEHHBIX HayK, IMO3BOJISIIOIIMM I103HABATh MHUD,
y4acTBOBaTh B JIUCKYCCHSIX MO €CTECTBEHHOHAYYHBIM BOMNPOCAM, HCIIOIb30BATH Pa3INUHbIC
WUCTOYHUKN WH(OPMAIMH JI TOJTOTOBKHA COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCHTHCS K
coobmenussm CMU, copepxamuM Hay4dHYIO UH(DOpMAILIHIO;

- chopMHpPOBAaHHOCT, YMECHHI MMOHUMATh 3HAYMUMOCTH C€CTECTBEHHOHAYYHOTO 3HAHHUS IS
KaXXIO0r0 4YeJ0BeKa HE3aBUCUMO OT €ro NMpoQecCHOHATbHON NeATEIbHOCTH, pa3IudaTh (aKThl
U OLEHKU, CPAaBHUBATh OLEHOYHBIC BBIBOJbI, BHJIETh MX CBSI3b C KPUTEPUSIMH OLICHOK U CBA3b
KPUTEPHUEB C ONPEACICHHON CUCTEMOM IIEHHOCTEH.

B pe3yabTare 0cBOCHUS IUCHUILIAHBI 00yYAIONIUIICSA 10/IKEH YMeTh:

NMPUBOAUTH NMPUMEPHI IKCHEPUMEHTOB U (WIH) HAOIK0IeHUI, 000CHOBBIBAIOIIMX: aTOMHO-
MOJIEKYJISIPHOE CTPOEHHUE BEIECTBA, CYIIECTBOBAHUE AJIEKTPOMArHUTHOTO MOJII U B3aUMOCBS3b
JJIEKTPUYECKOT0O M MAarHUTHOIO II0J€H, BOJHOBBIE M KOPILYCKYJSIpPHbIE CBOMICTBa CBETa,
HEOOPaTUMOCTh TEILJIOBBIX MPOIECCOB, 3aBUCUMOCTb CBOMCTB BELIECTBA OT CTPYKTYPhI MOJIEKYII,
KJIIETOYHOE CTPOCHUE KUBBIX oOpranu3sMoB, poiab JIHK kak HocuTens HaciaeAaCTBEHHOMN
uH(OpMAaITH, SBOIOIUIO KUBOM MPUPOIBI, TPEBPAILEHUS YHEPTUU U BEPOSITHOCTHBIM XapaKTep
MIPOIIECCOB B KHUBOW W HEXUBOW MPHUPOJAE, B3aUMOCBSI3b KOMIIOHEHTOB 3KOCHUCTEMBI, BIUSHUE
JIEATEIbHOCTU YEJIOBEKA Ha 3KOCHUCTEMBI; NMPUBOAUTH IMPUMEPHI 3aBUCUMOCTH CBOWMCTB BEIIECTB
OT MX CTPOEHHS; UCIIOIb30BaTh CIIOCOOBI OYMCTKHU BOJBI B TIOBCETHEBHOM KU3HU; HCIIOJIb30BATh
CIOCOOBI CMSATYEHHS BOJABI B MOBCEIHEBHOH JKHU3HH, MPOBOAUTH PACueThl MacCOBOW TOIU
PacTBOPEHHOTO BEILIECTBA B PAacTBOpAax.; OMNPEAENATh COCTaB 3arpsA3HEHUN arMocdepsl;
ONpEEATh BOAOPOIHBIN MOKA3aTeab CPebl PacTBOPA; OMPEAEIsATh MUHEPAJIbHBIE BEIECTBA B
MPOIYKTaX MUTAHUSI.

O0BSICHATH NMPUKJIAJAHOE 3HAYEHHE BAKHEHINIHUX JOCTHKEHHH B 00JIaCTH eCTeCTBEHHBIX
HAYK JJIs. Pa3BUTUSI SHEPTEeTUKH, TPAHCIIOPTA U CPEICTB CBSI3U, MOJTYYEHUS CHHTETUYECKHUX
MarepualioB C 3a/laHHBIMH CBOMCTBAMHM, CO3JaHUS OMOTEXHOJOTHH, JedeHHs HH(EKIIMOHHBIX
3a0051eBaHUM, OXpaHbl OKPYKAOIIEH CPEIbL;

BbIIBUTATh THIIOTE3bl M Npeljaratb NMYyTH HX NPOBEPKH, /JeJaThb BBIBOAbI Ha OCHOBE
HKCIIEPUMEHTAJIbHBIX JIAHHBIX, MPEACTABIEHHBIX B BUE Ipaduka, TAOMUIBI WIH TUATPAMMBIL;
padoTraTh C ecTeCTBEHHO-HAy4YHOUl uH{opMalueil, coxepxameiicas B coobmenusx CMU,
WHTEPHET-pecypcax, HayqHO-TIOMYISIPHOM JUTEpaType: BIAJACTh METOJAMH ITOUCKA, BBIICTSATH
CMBICJIOBYIO OCHOBY W OIICHUBAaTh JIOCTOBEPHOCTH MH(OPMAIIHIH;

HUCMOJIb30BATh MPUOOPETEHHbIEe 3HAHUA WM YMEHHSI B NPAKTUYECKOH [eAITeJIbHOCTH H
MOBCEHEBHO KU3HU JIJIsI:

-0e30MmacHOro UCIIOIB30BAHMS MaTEePUAIOB U XMMHUECKHX BEIIECTB B OBITY;

-MpOQMIAKTUKH MHQEKIIMOHHBIX 3a00JIeBaHU, HUKOTHHOBOM, alKOTOJBHONW M HApKOTHUYECKOM
3aBHCHUMOCTEN;

-OCO3HAHHBIX JIMYHBIX JIEUCTBHI MO OXpaHE OKPYKAIOIIEH Cpe/Ibl

B pe3yibTare 0CBOEHUSI TUCHMIIMHBI 00y4aIOIIMIACSH 10J15KeH 3HATH/TIOHUMATh:

CMBICJI IOHATHI:

-€CTECTBEHHO-HAYYHBIM METOJ] TTO3HAHMsI, COCTaB BOJBI, TIOJOKEHNE KUCIOPOJa U BOAOPOIA B
[Tepunomuyeckoit cucTeMe 3JIEMEHTOB; TOHITHE PACTBOPHI, CBOMCTBA PACTBOPOB B 3aBUCHMOCTH
OT arperatHoro COCTOSIHMSI BEIIECTBA; IIOHSATHE MAaCcCOBOM JOJM BEUIECTBA; CTPOEHUE
arMocdepsl; OCHOBHBIC UCTOYHHUKHU 3arps3HEHUs aTMOc]ephl; MOHATHE BOJOPOAHBIN TTOKa3aTelh
cpensl (pH); cTpoeHme OEIKOBBIX MOJIEKYT; pPOJIb YINIEBOIOB M JKUPOB, KaK OCHOBHBIX

HCTOYHUKOB SHCPIruv B OPraHU3MCEC YCIIOBCKA; MOHATUC MUILICBLIX ,Z[O6aBOI(. COCTaB OpraHuisma
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YeJI0BEeKa, MaKpO- U M MHUKPODJIEMEHTHI; MAaKpOMOJIEKyJia, O€JIOK, Karaau3arop, (GepMeHT, KiieTkKa,
muddepennmanus  kierok, JHK, Bupyc, Ouonormueckas sBomoouus, OuopazHoobOpasue,
OpTaHu3M, MOMYISAHNS, YKOCUCTEMA, Onocdepa, SHTPOIHS, CAMOOPTaHU3AIIHS;

BKJIQJI BEJIHKHUX Y4YeHbIX B (DOPMHpPOBAHHE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa;

B pe3yabraTre ocBOeHHE IUCHHUILUIMHBI O0yYaWINMUCH JO0JKEH OBJIAJAeTh OOIIUMH
KOMIIETEHIIMSIMM .

OK 01. Beibupats crioco0sl pemieHus 3agad npopecCuOHaIbHON AEATEIbHOCTH TPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBisaTh MOWCK, aHAIW3 M HHTEPIIPETAINI0 MHPOPMAIMHA, HEOOXOIUMOU s
BBITIOJTHEHUS 3a/1a4 MPOPECCHOHATBHON e TEIbHOCTH;

OK 03. IlnanupoBaTh W peaqu30BBIBATH COOCTBEHHOE MPOQPECCHOHAIBHOEC M JUYHOCTHOE
pa3BUTHE;

OK 04. PaboTtaTh B KOJUIEKTHBE W KOoMaHze, d(PPEKTUBHO B3aMMOJICHCTBOBATh C KOJUIETaMU,
PYKOBOJACTBOM, KJIMEHTAMH;

OK 05. OcymiecTBiiTh YyCTHYIO U MHUCHbMEHHYI0O KOMMYHHKAIIUIO Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEM COIMATBLHOTO U KYJIBTYPHOTO KOHTEKCTA,

OK 06. IIposBasTh TpakJaHCKO-MATPUOTUYECKYIO MO3HUIIMIO, JAEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX OOIICYEIIOBEYECKUX [IEHHOCTEH;

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOUIEH cpenibl, pecypcocOepeskeHuto, 3pHeKTUBHO
JIEMCTBOBATH B UPE3BbIYANHBIX CUTYaLUAX;

OK 08. Hcnonw3zoBaTh cpernctBa (pU3M4ecKol KyIbTYphl IJsl COXPAHEHHS] U YKPEIJICHHS
37I0pOBBsI B Tporecce MpodhecCUOHATBHON NEATeNIbHOCTH M TOJJIEPKaHUs HEOO0XOIUMOTO
ypoBHS (DU3HUECKOI MOArOTOBIEHHOCTH;

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOMN I TETLHOCTH;

OK 10. TIlonmp3oBarbcs mpodecCHOHANBHOW JTOKYMEHTallMed Ha TroCyJapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX;

OK 11. Hcnonb3oBarb 3HaHHMA 1O  (UHAHCOBOM  TIpPaMOTHOCTH,  IUIAHUPOBATH
MPEANPUHUMATEIIbCKYIO ACSITENHHOCTh B MpOodecCuoHaIbHOM cdepe.

B nporpamme OTBOAMTCA Ha MNPOBEACHUE MPAKTHUECKUX, SKCHEPUMEHTAIBHBIX
ucciaea0BaTeNnbekux padbor. Ha mepBoM 3aHaTHHM yueOHOUN MUCHUTIINHBI CTYI€HTHl 3HAKOMSITCS
C PpEeKOMEHJYEeMBIMH TEMaMH TIPOEKTOB, TMPOEKTHl MOTYT OBIThb WHIUBUAYAIbHBIMU HIIU
rpynnoBbIMU (10 3-X YEJNOBEK) M pealn3yloTcd Ha 3aKJIIOUUTEIbHOM 3aHSITHM, 3allUTa
MIPOEKTOB MOKET ObITh U TPEJCTaBICHA HA TMPOMEXKYTOUHOU aTTecTauuu. HHOueudyanvHwlil
npoekm - ocobass ¢opma opraHuzanud 00pa30BATEIBHON JCSITENBHOCTH  OOYYArOIIUXCS
(yueOHOe wuccneoBaHUME WM YYE€OHBI MPOEKT, pa3BUTHE KPUTHUECKOTO U TBOPYECKOTO
MBIIUIEHHUsS. MeTO/J TPOEKTOB BCErja OPHUEHTHUPOBAH HAa CaAMOCTOSITENBHYIO JI€ATEIbHOCTH
CTYJEHTOB - UHAUBUAYAIbHYIO, TTAPHYIO, TPYIIOBYI0, KOTOPYIO OOydYalolIuecss BBIMOJIHSIOT B
TE€YEHHE OIPEAEIIEHHOTO0 OTpe3ka BpeMeHH. MeToJ] MpoeKTOB Bcerja MpeArnosaraeT pelieHue
npobinem.  M3ydeHue oOmeoOpazoBaTenbHON y4ueOHOW aucuumiuHbel «EcTecTBo3HaHHE)
3aBepuIaeTcs Mo/ABeIeHneM UTOroB B popme nuddepeHImpoBaHHOro 3a4éTa.

Tembl pedepaToB (JIOKIJIAJI0B), HHANBUIYATBHBIX IPOEKTOB.

Martepus, GopMbI €€ IBUKESHHS U CYIIECTBOBAHUS.

[IepBe1it pycckuit akagemMuk M.B. JIoMoHOCOB.

HckyceTBo 1 npouecc no3HaHus.

HayuHno-TexHuueckuii mporpecc 1 npo0aemMbl IKOJIOTHUH.
buorexHonorus u reHHast UHXKeHepust — TeXHOJIoruu X X1 Beka.
OxpaHa OKpyKaromiei cpeibl OT XUMHUYECKOTO 3arpsi3HeHHS.
PacTtBOpHI BOKpYT Hac.

VVVYVVVY



YcTpaHneHue )k€CTKOCTH BOJbI HA IPOMBIIUIEHHBIX MPEANPUATHIX.

Hcroprst BOBHUKHOBEHUS U Pa3BUTHSI OPTAHUYECKON XUMHUH.

YTrieBoabl U UX pOJib B ) KUBOM IPUPOJIE.

Kuppl Kak NPOAYKT MUTAHUS U XUMHUUYECKOE CHIPHE.

CpencTBa rUrueHbl Ha OCHOBE KHUCIOPOCOAEPKALIUX OPraHUYECKUX COEANMHEHUN.
CuHTEeTHYECKHE MOIOIINE CPEACTBA: JOCTONHCTBA U HEIOCTATKH.

Jedunur Oenka B MUIIEBBIX MPOJYKTaX U €ro MPEoAOJCHHE B paMKax TiI00aabHOU
IIPOJIOBOJILCTBEHHOM IIPOIPAMMBI.

» B.U Bephajckuii u ero yueHue o OMoChIpbe.

» Ucropus m pa3BUTHE 3HAHUI O KIIETKE.

» Okxpyxamomas 4YeloBeKa cpeia W e€ KOMIIOHCHTHI: pa3lIMuHbIe B3IVABI HA OJHY
npo0iemy.

[Tomymnsmus Kak SKoJIOruyecKas €IWHULA .

CoBpeMeHHbIE B3IJIAIbI Ha OMOJIOTHYECKYIO ABOJIOLHIO.

CoBpeMeHHbIE B3IUISA/Ibl HA IPOUCXOXK/IEHNUE YEJI0BEKA: CTOJIKHOBEHHE MHEHUH.
CoBpeMeHHbIE METO/IbI UCCIIEIOBAHUS KIETKU.

Cpenpl 0OMTaHHUS OPraHU3MOB: IPHUMHA Pa3HOOOpa3HsL.

Martepus, GopMbl ee ABUKECHUS U CYLIECTBOBAHHUSL. *

HckyccTBO 1 npolecc no3HaHus.

» Hay4Ho-TexHMUYECKWil mporpecc W NpoOJeMbl dKOJOTHUH. HaHOTexHOJOTHS — Kak
IIPUOPUTETHOE HAIIPABJIICHUE PAa3BUTHUS HAyKH U ITPOU3BOACTBA B Pocculickont denepanumu.

YVVVVVVY

VVVVVVY

1.4. PekoMeH1yeMoe KOJHYECTBO YACOB HA OCBOEHHE MPOTrPaMMBbI THCIUTIIHHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3ku - 72 daca
B TOM YHMCJIC: 0053aTEIIbHON ayJMTOPHOM y4eOHOM HArPY3KH - 72 yaca



2.1 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JUCITATIINHBI

Buj yueOHoi1 padoThI O0bem yacoB
MakcumanbHas yyeOHas Harpys3ka (Bcero) 72
Oos3aTesIbHAsI Ay AUTOPHAS YueOHasi Harpy3Ka (Bcero) 66
KoHnTtpoJbHbie padoThl 2

Utorosas arrectaius B popme auddepeHnpoBaHHOTO 3a4ETa




2.2. TeMaTnyecKMii IJIAH U CoJepkaHMe YUeOHON qUucUMIIMHBI «EcTecTBO3HAHME).

Komsl
O05e
HaumeHnoBanue Vposens | (opmupye
Conepmaﬂne yqeﬁﬂoro MartrepuaJa, JIaﬁOpaTOprIe paﬁOTbI U NMPAKTHYIECCKUE 3AaHATHUA, CAMOCTOsAATE/IbHASA paﬁoTa oﬁyqammnxcsl M
pa3aejioB U TeEM OCBOCHHUA MBIX KOMII
4acoB o
TCHIINI
Pasaen 1. XUMUSI 40
Heopranuveckasi xumust
XuMH4YEcKasi KapTUHA MHUpPA KaK COCTABHAs 4acTh €CTECTBEHHO-HAY4YHOW KAPTUHBI MHMpA. Posib XMMUU B JKM3HU OK.1, 2,
Tema 1. | coBpeMeHHoro obmecTBa. [IpuMeHeHrne TOCTHKEHUH COBPEMEHHON XUMUHM B TYMaHUTAPHOU cdepe NesaTeTbHOCTH 34.59.
OCHOBHBIE obmiecTBa. XMMHUYECKOE COJIEpKAaHUE yU4eOHOW MUCIHMILTUHBI «ECTeCTBO3HAHME» MPU OCBOCHUU CIEIUATBHOCTEH
MOHATHS u | CIIO counanbHO-3KOHOMHYECKOTO ¥ TyMaHUTapHOTO Mpoduieit mpodeccuoHanbHOro 00pazoBaHusl. 2 2
3aKOHBI [Mpeamer xumun. BemectBo. ATom. Monekyna. XuMU4ecKuid 3eMeHT U (GOopMBI ero cymecTBoBaHus. IIpocteie u
XUMHUH. CJIO>KHBIC BEIIECTBA.
Tema 2. OK.1,2,
3.4.59.
l}epnozmqecrm Otkpeitue Ileprognueckoro 3akona. [lepuoaundeckas cuctema xumudeckux siaemeHToB JI. M. MenaeneeBa kak
W 3aKoH - M| rpaduueckoe otobpaxkenue [lepHoanueckoro 3akoHa.
CucremMa XHUM. o
S EMCHTOR 3nauenue [lepuoanmueckoro 3akona u Ilepuoguueckoit cuctemsl xumMuueckux snemeHToB J[. . MenneneeBa s 2 2
L. Pa3BUTHS HAYKW U TIOHUMAHUS XUMUYECKON KapTUHBI MUPA.
MenaeneeBa.
Ctpoenue
BellleCcTBA.
Tema 3. OK.1, 2,
Bona, Bona B ipupoae, ObITy, TEXHUKE U HA TIPOU3BOACTBE. PUBNYECKUE  XUMUYECKHE CBONCTBA BOJIBI. 2 2 3459
pacTBOpHI.
Tema 4. OK.1, 2,
Xumnueckue 3.4.59.
peaKiuu. [TonsiTHe 0 XMMHUYECKOW peakuu. THUIBI XUMHYECKUX peakiuid. Kimacchl HEOpraHMYEeCKUX COSTMHEHUM: (OKCH/IBI, 2
Knaceudukan | KUCIOTBI, OCHOBAHHMS, COJIH.). 2 2
U DNeKTpoNMTHYECKas AUCCoMaImsa. XUMMUIECKHUe CBOMCTBa coeit B cete TO/I. 2
HEOpPraHHYecK

HX COeIMHEeHHH
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H UX CBONCTBA.

MeTtaiabl. O0mue pu3nueckrue 1 XMMUIECKUE CBOMCTBA METAILIOB.
Hemertanbl. O01mmas XxapakTeprucTHUKa TJIABHBIX IMOATPYII HEMETAILIIOB.

Tema 5. | Baxwneiimye coeJUHEHNSI METANIOB U HEMETAJJIOB B IPUPOJIE U XO3AHCTBEHHOM JESTEILHOCTH YeIOBEKa. 2
Mertannani 1 | KonrtposbHas padota mo temaM: «Knaccudukanys XuMUYECKUX peakiiuid. MeTauTbl 1 HEMETAILIBI. 2
HEMETAJLIbL. Jemoncmpayuu: 2
T'operne MeTamnoB (IWHKA, JKeJle3a, MarHHs) B KHCJIOPOZE.
OPITAHHMYECKASA XUMUA
Tema 6. OK.1, 2,
OcHoBHBIE OcCHOBHbIC NOHATHSI OPraHMYeCKOW XHMHH H TEOPHHA CTPOCHHUSI OPraHM4YecKuX coeanHeHuil. [lonsarue 3.4.5,9.
NOHATHSA uzomepuu. Bunael wusomepuun: CTpyKTypHas (YIJIEpOJHOTO CKEJleTa, IOJIOKEHHUS KpaTHOM CBSI3U WM
opraHu4ecko | (GyHKLUMOHAJIbHOHN IPYyMIIbI), IPOCTPAHCTBEHHAss. MHOroo0pasyue OpraHn4eckux coeIMHEHUH. 2
i XUMHHU. | YrieBoaopoabl. llpenenbHble M HempenenbHble yriaeBoaopoabl. CTpoeHHE YIiIeBOIOPOAOB, XapaKTEpHbIE 2
YriaeBoaopoa | XMMUYECKHE CBOMCTBa YrieBoAopoaoB. [IperncraBurenu yrieBOAOpONOB: METaH, 3TUJIEH, allETUIIEH, OCH30I1. 2
bl U ux | [IpumeneHue yrieBogopooB B OpraHMYecKoM cuHTe3e. Peakums monumepusanuu. Hedtb, ra3, KaMeHHBINH yroib
NPUPOJHbIE — MIPUPOAHBIE UCTOUHUKHU YIIIE€BOJOPOIOB.
HCTOYHHUKH.
Tema 7. | Kucnoponcoaep:xkamue opranuvyeckue BemecTBa. Crnuprel, KapOOHOBBIE KHMCIOTBI M CIIOXKHBIC J(QHPBI: HX OK.1, 2,
Kuciopogocox | CTPOCHHE M XapaKTePHBIC XHMMHYeCKHMe cBoWcrTBa. [IpencraBurendt KHUCIOPOACOACPKAMIMX OPTraHUYECKHX 2 3.4.59.
epsKanue W | COCUHEHUN: METUIOBBIM W DTWIOBBIA CIMPTHI, TNIMLEPUH, YKCYCHas KHUCJIOTAa. Mblla Kak COJIM BBICHIMX 2
azorocofep:xa | KapOOHOBBIX KUCIOT. JKUPBI Kak CII0KHbIE 3(DUpPBL. YTIEBOABI: TIIOK03a, KpaxMaJl, IeJUTI0JI03a. 2
mue A3oTcoJepakale OpraHuyeckue coeJuHeHHsl. AMMHBI, aMUHOKHUCIIOTHI, Oenku. CTpoeHne u Omojoruyeckas 2
opranumveckne | hypkius OenkoB. XUMHUYECKHE CBOWcTBa OenkoB. ['eHeTHueckas CBSI3b MEXIy KiaccaMM OpPraHMYECKHUX
COCAMHEHUS. coenuHeHul. [Tomumepsl. BricOKOMONEKYISIpHBIE COSTMHEHHMS. 2
Hosmmepsl.
Tema 8. | Xumuss M OpPraHm3M 4YeJOBeKa. XMMHUYECKHE OJJIEMEHThl B OpraHu3Me 4esoBeka. OpraHudeckue W OK.1, 2,
Xumust W | Heopranuueckue BemiecTBa. OCHOBHbBIE JKM3HEHHO HEOOXOJWMBIE COEAMHEHUsS: O€JKH, YIJEBOJBI, JKUPBHI, 2 3.4.59.
JKH3Hb, BUTAMMHBI. YTJIEBOJbl — IJIABHBIM MCTOYHUK SHEPTUM OpraHus3ma. Poisib KuUpoB B opranusme. X0oJeCTEPUH U €ro 5
XUMUSA U | pOJIb B 3J0POBbE YEJIOBEKA.
OPraHM3M MuHepasbHbIe BEIIECTBA B IPOJIYKTaX MUTaHUs, NuiieBble Jo0aBku. COaMaHCHPOBAaHHOE MUTAHUE.
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yeJI0BeKa.
Xumus
ObITY.

B

Xumusi B 0bITy. Boma. KauecTtBo Bompl. Moromue u umcTsmme cpeacTBa. [IpaBmima OGe3omacHOi pabOThI €O
CpeacTBaMU OBITOBON XUMUHU.

KOHTpO.]'IbHaH paﬁoTa 110 pasjieaay . «XHUMHSD»

Pa3znea 2. BUOJIOTUSI. 30 ugacos.

Tema
HawuooJee
oomue

npeacraBjacHu

1 0 ’JKU3HHU.

Kupas npuposaa kak 00beKT U3ydeHus Onosoruu. MeTobl ucciieJoBaHusl >KUBOM Mpu-
pozsl B Ononorun. OnpeaeneHue sXU3HNU(C MPUBJICYCHUEM MaTepraa U3 pas3esioB PU3UKU
U XUMUH). YPOBHH OpraHU3alUH KU3HH.

OK.1, 2,
3.4.5,9.

Tema
Kuaerka.

Hcropus nzyuenus kietku. OCHOBHbBIE MOJIOKEHUS KiIeTOuyHOU Teopuu. Kiletka —CTpyKTypHO-(hyHKIIMOHAIbHAS
(anemeHTapHas) enuHuLa xu3HU. CTpoeHue KiaeTku. [IpokaproThl 1 3yKaprOThl — HU3LINE U BBICUINE KIETOYHbIE
opranu3Mbl. OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTBI KJIETKH 3ykapuoT. [loBepxHOCTHBIM anmmapaT. CxemaTtudHoe
ONMCAHUE KUJIKOCTHO-MO3aWYHON MOJIENM KJIETOYHBIX MeMOpaH. Lluromyiasma — BHYTpEHHSAsS cpela KIETKH,
opraHoujipl (opranemisl). Kiuerounoe sapo. @DyHkuMs sjapa: XpaHEHHE, BOCIPOU3BEICHME M Iepeaaya
HACJIC/ICTBEHHON MH(POPMALMH, PETYISAIUS XUMUUECKOW aKTUBHOCTU KieTkH. CTpyKTypa B (PyHKIIMH XPOMOCOM.
AyTOCOMBI U MOJIOBBIE XpPOMOCOMBL. MaTepualibHOE €IUHCTBO OKPYKAIOIIEr0 MUpa U XUMUYECKUN COCTaB JKUBBIX
opraHu3MoB. buosiornueckoe 3HaueHHE XMMHUYECKUX AJIEMEHTOB. HeopraHuueckue BEIIECTBa B COCTaBE KIIETKU.
Posib BOJBI Kak pacTBOPUTENS U OCHOBHOTO KOMIIOHEHTA BHYTPEHHEHN Cpe/ibl OpraHu3MoB. Heoprannueckue noHsI.
VYrneBoasl u nunuabl B kiaetke. CTpykTypa v OHoJorndeckre pyHKIMH OeIKOB. AMUHOKHUCIOTHI — MOHOMEPBI
6enkoB. CTpoeHue

HYKJIEOTHIOB U cCTpykTypa nonunykieotuansix neneit JIHK u PHK, AT®. Bupycbel u Oakrepuodaru.
HeknerouHoe cTpoeHue, >KU3HEHHbI LMKI M €ro 3aBUCUMOCTh OT KJIETOYHBIX (GopM KU3HH. Bupycel —
BO30OyMTENM WMH(EKIMOHHBIX 3a00JieBaHMI; TOHATHE 00 OHKOBHpycax. Bupyc umMmyHopedunuta yeroBeKa
(B1Y). Ipodunaktuka BUU-nnpexuuu. KontponsHas padbota o teme : «Knetkay.

NN

OK.1, 2,
3.4.5,9.

Tema
Opranunsm.

Opranusm — eanHoe 1ennoe. MHorooo6pasue opraHu3MoB.

OOMeH BeIIeCTBOM M JHEPTHeil C OKpYXalomeld cpeaoid Kak HEOOXOIUMOE YCIOBHE CYIIECTBOBAHHS KUBBIX
cucreM. CrocoOHOCTh K CaMOBOCHPOM3BEIACHHUI0O — OJHA M3 OCHOBHBIX OCOOEHHOCTEH >KMBBIX OpPraHU3MOB.
JleneHne KJIETKM — OCHOBA pOCTa, Pa3BUTHS M Pa3MHOKEHHS OpraHu3MoB. becnonoe pazmuHoxxenue. [lonoBoit
Ipo1iecc U MoJIOBOE pa3MHOkeHHe. OTII0I0TBOPEHHUE, ero OMOJIOTHYeCKOe 3HaUeHHUE.

[TonsiTue 006 MHAMBUAYAJIBHOM (OHTOTEHE3), SMOPHOHAIBHOM (AMOpPHOTeHEe3) U MOCTIMOPUOHATILHOM Pa3BUTHUHU.
WunuBryabHOE pa3BUTHE YEJIOBEKa U €ro BO3MOXKHBIE HapylieHus. OO0Iiye npeacTaBiIeHus: O HacaeICTBEHHOCTH
U M3MEHYMBOCTU. |'eHeTHuecKkas TEepMHHOJIOTHS M CHMBOJIMKA. 3aKOHOMEPHOCTH HacienoBaHus. HacnemoBanue

NN

OK.1, 2,
3.4.59.
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pU3HAKoB y uernoBeka. [lojoBbie xpomocombl. ClemieHHOe ¢ MMoJioM HacienoBaHue. HacnencrBenHble 60se3HI
4eJI0BEKa, MX MPUYHMHBI U TpoduiakTrka. COBpeMEHHBIE MPEICTABICHUS O TEHE U TEHOME.

['eHeTnyeckue 3aKOHOMEPHOCTH HW3MEHUYMBOCTH. Knaccudukanus Gpopm M3MEHUMBOCTH. BiusHue MyTareHOB Ha
opranusM 4desnoseka. [Ipenmer, 3a1aun U METOAbl celeKUUU. ['eHeTHUEeCKHEe 3aKOHOMEPHOCTH CEJIEKIIMM. YUYEHHE
H. W. BaBunoBa 0 LeHTpax MHOrooOpas3us U MPOUCXOXKIEHUS KYIbTYpHBIX pacTeHuil. buorexnomnorus, ee
JIOCTUKEHUS, IEPCIIEKTUBBI Pa3BUTHSL.

Tema 4. Bun.

DBOIIIOLIMOHHAS TEOPHUS U €€ POJib B (POPMHUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHBI Mupa. Bun, ero
kputepud. [lomymsiuus Kak CTpyKTypHas €AMHMIIA BHAAa U SBOMONUH. CHUHTETHYECKas TEOpUs 3BOJIOLIUU.
JIB>KyIIMe CHJIBI DBOJIIOIMUM B COOTBETCTBUMU C CHUHTeTHYecKOM Teopueir sBomtounu (CTD). 'enernueckue
3aKOHOMEPHOCTH SBOJIIOIIMOHHOTO MpoIiecca.

Pesynprarel aBomonmu. CoxpaHeHWEe MHOTOoOpa3usi BHUIOB KaK OCHOBa YCTOMYHMBOTO pa3BUTHS OHOChEpHI.
[TpuuuHbl BeIMUpaHUsS BUIOB. buomorndeckuii mporpecc U OHOIOrHYecKuil perpecc. I'MIOTE3bl MPOUCXOKICHUSI
JKU3HU. YCIOXKHEHME JKHUBBIX OpPraHM3MOB Ha 3eMie B IIpPOLIEcCe SBOMIONUM. AHTPOIOI€HE3 M  €ro
3aKOHOMEpHOCTH. Jloka3aTenbcTBa pOJICTBA YENOBEKAa C MIICKOMUTAIOIUMHU HKUBOTHBIMH. DKOJIOTUYECKUE
(akTOpbl aHTPOIIOTE€HE3A: YCIOKHEHUE MONYISIUOHHON CTPYKTYpPbI BU/A, U3TOTOBJICHNE OPYIUIl Tpy/aa, EPEX0/
OT PAaCTUTENBHOTO K CMEIIAaHHOMY TUIy MUTaHUs, UCTIOJIb30BaHUE OrHs. [losBIEHIE MBICTUTETHLHON NEATEIbHOCTH
Y WICHOpPa3aenbHOU peun. [IponcxoxaeHne 4eoBeyecKkux pac.

KonTponbnas pabora.

NN

OK.1, 2,
3.4.5,9.

Tema 1
JKocucremMa.

[Tpeamer u 3a1a4M 3KOJIOTMU: YUeHHE 00 SKOJIOTHYECKUX (haKTOopax, yueHHe O COOOIECTBaX OpraHU3MOB, yUCHHE
0 Ouocdepe. Dxonornyeckue (akTopbl, OCOOEHHOCTH HMX BO3JCHCTBHUS. DKOJIOrMUYecKas XapaKTepUCTHKa BHJA.
[TonsiTue 06 »Koyormueckux cucremax. llenn nuTaHus, Tpoduueckue ypoBHHU. buoreorneHo3 kak sKocHcTeMa.
buornieno3 u OmoOTON Kak KOMITIOHEHTHI OuoreoreHo3a. buochepa — rmobanpHas skocucrema. Yuenue B. U.
Bepnaznckoro o 6uocdepe. Ponb xkuBbIX opraHuzMoB B O6uocdepe. bruomacca. buonornueckuii kpyropopot (Ha
npuMepe KpyroBopoTta yriaeposaa). OCHOBHBIEC HallpaBlieHUs BO3ACHCTBUS YesioBeka Ha onocdepy. Tpancdopmanus
€CTECTBEHHBIX IKOJIOTHUECKUX cucTeM. OCOOEHHOCTH arpo3KOCUCTEM (arpoLeHO30B).

NN

OK.1, 2,
3.4.59.

JuddepeHunpoBaHHbIi 324ET

OK.1, 2,
3.4.5,9.

UTOro

72
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J1s XapaKTepUCTUKU YPOBHS OCBOCHHS yU€OHOTO MaTepualia UCIOIb3YIOTCS CIeIyIOIue 0003HaYCHNUS:

1. — o3HaKOMUTEIBHBIN (y3HABAHHUE paHEe U3yYEHHBIX 00OBEKTOB, CBOMCTB);

2. — penpOAYKTHUBHBIH (BBIMOIHEHUE JIEATEIBHOCTH 110 00pa3ily, HHCTPYKIIMHU HJIH MOJI PYKOBOACTBOM).

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJIHEHHE JCATEIIEHOCTH, PEIIEHUE TPOOJIEMHBIX 33]1a4)
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3. YueOHo-MeToAMYeCKOe M MaTepHAJIbLHO-TEXHUYECKOe odecrieyeHHe MPOrpaMMbl
yueOHoi aucuuminabl KECTECTBO3HAHUE).
3.1. Peanuzamust mnporpamMmbl JAUCHUIUIMHBL TpeOyeT Haauuusi KaOMHETOB: «XHUMUS»,
«buonorus».
O6opynoBaHue y4eOHBIX KAOMHETOB:

1. mocamouHble MECTa IO KOJIMYECTBY OOyYaroIIUXCs;

2. pabouee MecTO MpenojaBaTes.

- KOMIUIEKT Y4eOHO-METOANYECKON AOKYMEHTAlH (y4eOHUKH U ydeOHbIe MOCOOus, KapTOUKH-
3a7aHusl, KOMIUIEKTBI TECTOBBIX 3aJlaHWH, PYKOBOJCTBO [UIS BBINOJHEHHs J1a0OpaTOpHO-
MPAKTUIECKUX padoT ).
- HarjsigHbBle  TocoOMs  (CXeMbl, TaONHMIbl, MOJCIM  KPHUCTAJUIMYECKUX  PELIETOK,
n300pa3uTeNIbHbIC U HATypaIbHbIE TOCOONs);
- J1aboparopHble MPUOOPHI U 000pydOBaHWE (IEMOHCTPAIIMOHHBIE MPHOOPBI, , BECHI
1abopaTopHbIe, TEPMOMETpHI J1a0OpaTOpHbIe, INTATHBBI METAIMYECKUE, JabopaTopHas
HOCYJa ¥ XUMUYECKUE PEAKTUBBI).
TexHuueckue cpencTBa 00y4eHus:
MenuanpoekTop ¢ BBIXOJOM B HHTepHET. (MHQopManuoHHbI kabuHeT No 36)

3.2. UudopmanuoHHoe odecrieyeHre 00yUCHUS.

IlepeyeHb pexkoMeHAyeMbIX Y4eOHbIX H31aHUil, VHTepHeT-pecypcoB, AOMOJIHUTEIbHOM

JUTEepaTypbl

OCHOBHBIE UCTOYHUKHU:

l.I'abpuenan O.C. Xummsa: yue6. Jnga mnpodeccuii U CHEMUAIBHOCTEH CoLMaIbHO-

KOHOMHYECKOTO 1 ryManuTapaoro npoduieii / O.C. ['abpuensH, U.I'. Octpoymos. — M., 2015.

2. I'abpuensan O.C. Xumus: ydyeOHUK a7 cTyd. npod. yued. 3aBeaenuii / O.C. I'abpuensu, WU.I.

OctpoymoB. — M., 2015r.

3.T.A. Hy6uumena «KoHuemnus COBPEMEHHOTO ecTecTBo3HaHus», T.HoBocubupck, OOO

«3marenscTBoy, 2016 T.

4.B.Yeobrb1ieB «buonorus», yaeobuuk amus cryaentoB CIIO, Mocksa, 2015 r.
HNuTepHeT-pecypcesl:

www.fiz. 1 september.ru

WWW.pnpi.spb.ru

3www. hemi. wallst. ru («Xumus. O6pa3oBaTeNbHbIN CANT A IKOJIBHAKOBY).

www.biology.asvu.ru

3.3. KaapoBoe o0ecneyenue OOydeHHEe CTYJEHTOB OCYILECTBIIET  HpenojaBaTeilb  C
BBICILIUM TE€JarOrMYecKUM 00pa30BaHUEM, COOTBETCTBYIOIIEr0 Mpoduilsi, KBaTU(UKAINOHHON
KaTeropuy, MpOUIeANINI CTaXHPOBKY B yUEOHBIX 3aBEICHUSIX HE pexke OAHOro pas3a B 3 roja, B
COOTBETCTBUU C MPEMNoIaBaeMoi y4eOHO! AUCIUTITUHON.

3.4. YcaoBusi peanu3alyyd NPOrpaMMbl JJs JUIl ¢ OrPAHMYEHHBIMH BO3MOKHOCTSIMH
310POBbI.

[Iporpamma pa3paboTana ¢ yderoM TpeOOBaHUI NMpodecCHOHAIBHOrO CTaHIapTa U B
COOTBETCTBUHU C OCOOEHHOCTSIMM OOpa3oBaTeNbHBIX MOTpeOHOocTel uHBanuAoB U jaul OB3 ¢
Y4ETOM BO3MOKHOCTEH MX INCUXO(PU3NYECKOTO PAa3BUTUS U HUX BO3MOXKHOCTAMHU. [Iporpamma
pa3paboTaHa Ha OCHOBE  METOJUYECKHX PEKOMEHIAIMA 10 pa3paboTKe W pealu3aiuu
aIalITUPOBAHHBIX 00Pa30BaTENbHBIX MPOrPaMM CpeHEro NnpodeccHoHaNbHOTo 00pa3oBaHMS,
YTBEP)KJICHHBIE TUPEKTOpoM JlemapTaMeHTa TOCyAapCTBEHHOW MOJUTHUKH B cepe MOATOTOBKHU
pabounx kaapos u JII1O Hayku Poccuu ot 20 anpens 2015r. Ne06-830.
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s oOydatomuxcst u3 yucna i ¢ OB3 (MHBanUIOB, NeTEH-MHBAIMUIOB) peau3aius
IporpaMMbl yu4eOHOW TUCHUILINHBI «EcTecTBO3HAHME» MTPOBOIUTCS C YyUETOM OCOOEHHOCTEH MX
NCUXO(DHU3UUECKOTO Pa3BUTHS, UX WHAMBHUIYAIbHBIX BO3MOXXHOCTEH M COCTOSIHUS 30POBBS,
MyTeM COOTIOJICHUS CIISAYIOMUX OOMUX TpeOOBAHUM:

- MpoBeACHUE YYEOHBIX 3aHATUH, NMPOMEXKYTOUHOH aTTeCTAllMH IO IUCHMIUIMHE MJIS JIUI C
OrPaHUYEHHBIMU BO3MOXHOCTSIMM  3/10pOBbsl  (MHB&JIWIOB, JAETEH-WUHBAJIMIOB) B OJHOM
ayJUTOPUN COBMECTHO C OOYYalOIIMMHUCS, HE HMEIOIIMMHU OTPAaHUYCHHBIX BO3MOXKHOCTEH
3JI0POBbsI, €CIIU 3TO HE CO3JAET TPYJHOCTEH i 00yUaroIuXcs;

- TPUCYTCTBHE B ayJAUTOPUU aCCHCTEHTA, OKAa3bIBAIOIIEr0 OOydJarouMMcs HEOOXOIUMYIO
TEXHUYECKYIO MIOMOLIb C YYETOM UX HWHIMBUAYaAJIbHBIX OCOOCHHOCTEH (3aHATh pabodee MeCTo,
HepeABUraThCs, IPOUYNTATh U 0(OPMHUTH 33aJaHKe, OOIIATHCA C MPEMOAaBaTEIEM);

- 110JIb30BaHUE HEOOXOIUMBIMU OOYyUaIOIIMMCS TEXHUYECKH CPEJICTBAMU HA YYEOHBIX 3aHATHIX
C Y4E€TOM UX WHAMBHyaTbHBIX 0COOCHHOCTEH;

- o0ecrnieyeHHe BO3MOXKHOCTH OECHpensaTCTBEHHOTO JOCTyNa O0yYaroluxcs B ayAUTOPHUH, a
TaKXe WX MPeObIBaHUS B YKa3aHHBIX IIOMEILICHHSIX.

Mamepuanvno-mexnuyeckoe obecneyenue.

CryneHTsl 00y4aroTcsi B KaOMHETax C JOCTYIOM K KOMIIbIOTEepYy U pecypcam WHTepHer,
OpU HEOOXOIUMOCTH IMOJb3yIOTca Oubnuorekod. Peanuzauus y4yeOHOW — AMCLUIUIMHBI
OCYIECTBIISICTCS B KaOWHETE C BBIACIICHHEM CHEIHMAIbHBIX MECT JUIS JIMIl C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMHM 3710pOBbs. MHppacTpykTypa 00pa3oBaTeslbHOM OpraHu3aluy, MarepuaibHast
0a3a COOTBETCTBYET COBPEMEHHBIM TPEOOBAaHMSIM W JOCTATOYHA IS CO3JAHHS TPEeOyeMBIX
yCIOBUH At OOy4deHHsT M pa3BUTHUS JIMI C OIPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS
(MHBaNHIOB, AETEH-MHBAIHIOB).

Kaopoesoe obecneuenue obpaszoeamenvrozo npoyecca.

Peanu3anus mporpamMMbl OCYIIECTBISICTCS TEAArOTHYECKUMHU KaJpamMH, WMEIOIMIMMHU BBICIICE
nejaroruyeckoe 00pa3oBaHHE COOTBETCTBYIOILEE MPENOJAaBAeMON  JUCLUIUIMHE C
00513aTEIbHBIM TPOXOXKACHUEM CTAKUPOBOK U TIOBBIICHHUS KBATH(HUKAIUKU HE PEXe OJHOTO
pasa B 3 roja, a Tak >k€ ¥ KypcChl MOBBILIEHNUS KBATU(UKALIMU I IE1aroroB M0 UHKIIO3UBHOMY
obpazoBanuto juisi oOyuenust gun ¢ OB3 (unBanmumoB, aerei-uHBanuaoB). I[IpemomaBarenu
JOJDKHBI  3HAaTh TMOPSAJOK pealn3alud JAUJAKTHYECKUX MPUHLUIIOB HWHIUBUAYAJIBHOIO U
T GepeHIIMPOBAHHOTO MOAX0/I0B, Pa3BUBAIOIIETO, HATISITHOTO M MPAKTHYECKOTO XapakTepa
o0OyueHusl.

Yuebno — memoouuecxkoe u unghopmayuonnoe obecneuenue.

OOyueHne OpraHM30BaHO C HCIOJb30BAHUEM CIIEIHAIBHBIX METOJ0B OOyYeHUs MU
TUIAaKTHIECKAX MAaTepUaioB, COCTABICHHBIX C YYETOM OCOOCHHOCTEH NCHXO(HU3HUECKOTO
pa3sBUTHSL, UHAMBUIYAIbHBIX BO3MOKHOCTEH U COCTOSHUS 37I0pOBbs Takux oOydarouuxcs. B
OCBOCHHMH YYEOHOH NMCIUIUTMHBI MHBATUAAMHU U JIMIAMH C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsl  Y4€OHO-METOINYECKHE MaTepUaibl Ul CAMOCTOSTENbHONW paboThI MPEI0CTaBISIOTCS
B (hopMax, aJanTUPOBAHHBIX K OTPAaHHUYEHHUSIM WX 3I0POBbS M BOCIPHATHS WHPOPMALUU: B
neyaTHON Gopme Win B GopMe JIEKTPOHHOTO JOKYMEHTA.

OpraHn3annoOHHO-TIEAATOTHYECKOE COTPOBOXICHHUE HANPABICHO Ha KOHTPOJIb y4eObl
00yyaroIerocsi MHBaJIM1a UM 00Yy4arolerocs ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMU 37I0POBbS B
COOTBETCTBUH C TpaduKoM ydeOHOTO Tpolecca B YCIOBHAX WHKIFO3UBHOTO OOYYCHHSI.
CopeiictBie B 00yueHHH peau3yeTcss uepe3 MHIUBUAYaAJIbHYI0 PaboTy ¢ 0OydaromuMucs
(xoncynpranun). Kommuekranus 6uOnaMoTeYHOro (oHIa OCYIIECTBISETCS  DJIEKTPOHHBIMHU
U3JJaHUSAMU OCHOBHOM M JOMOJIHUTENBPHONW Y4eOHOM JuTepaTypbl IO IPErnojiaBacMoi
JVICTIATUTHHE.

KOHmpOJlb U oyeHKa pe3ylbmanios 0C60eHUs ()ucuunﬂuubz.

KOHTpOHB 1 OLCHKA pC3yJIbTATOB OCBOCHUSA JUCHUIIIIMHBI OCYIICCTBIIACTCA MPCIIOAaBaTCIIEM KaK
TPAaAUIIUOHHBIMHU, TaK HWHHOBAOWOHHBIMHU MCETOJAaMM, BKIIIOYAasA KOMIIBIOTCPHBIC TCEXHOJIOTUH.
(DOpMBI KOHTPOJIA IJIA 06yqa101u14xc;1 C OIrpaHUYCHHBIMU BO3MOKHOCTAMU S,HOPOBBH(I/IHBEU'II/II[OB,
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NeTe-MHBAJINIOB)yCTaHABIMBAIOTCA € YYE€TOM  WHAMBHUIAYAIbHBIX  NCHUXO(PH3MUECKUX
ocoOeHHocTeH (YCTHO, MUCBMEHHO Ha OyMare, MIChbMEHHO Ha KOMIIbIOTEpE, TecTupoBanue). [Ipu
MOJTOTOBKE K OTBETY OOYYarOIIMMCS MPU HEOOXOAMMOCTHU IMPEIOCTABISIETCS JOMOTHUTEIBHOE
Bpemsa. Ilpu mpoxoxIeHHMM INPOMEXYTOYHOH arTecTalud BO3MOXKHO  YCTaHOBJIEHHE
WH/IMBUYAJIbHBIX TPa(HKOB.

Ocobennocmu peanuzayuu npocpammyvl 015 00YUAIOWUXCA C HAPYUEHUEM CLYXA.

VY4eOHbIII MaTepuan NPEACTaBIsCTCS B NMHCbMEHHOM M JJIEKTPOHHOM BapHaHTaX, C
HOJPOOHBIM Pa3bsICHEHHEM HOBBIX TEPMHUHOB. Ha JIEKLIMOHHBIX M MPAKTUKO-OPHUEHTUPOBAHHBIX
3aHATUSAX BU3YAJIBHBIH MaTepHall B XOJ€ €ro MpEACTaBICHUS YETKO MPOrOBAPHBAETCS, MOCIE
OOBSICHEHUSI KaKoro-imbo Bompoca HeoOxonumo JenaTh HeOoabiine naysbl. [lupoko
UCTIOJIB3YEeTCSl MIUTIOCTPATUBHBIA MaTepuall: 00ydJaromMMCsl IPEIbIBISIOTCS KapTOUYKU, CXEMBI,
IUIaKaThl, TJI0CCapuii, BUJeOMaTepHalbl U JIp.

[IpopabaTbiBaHne MCTOPHUYECKUX TEKCTOB HANpPABICHO HA pa3BUTHE YCTHOH U
NUCbMEHHON peuM, oOoramieHre M aKTHBM3ALMIO clIoBaps, GopMUpOBaHHE yMEHUS IOHMMATh
CJIOBECHbIE MHCTPYKIMH, MIEPEBOAUTHh UX B CAMOWHCTPYKIHHU, (HOPMYIHPOBATh U IJIAHUPOBATH
pellIeHHe pa3IMYHbIX MHTEJUIEKTyallbHBIX 3ajad. LlenecooOpa3Ho perynupoBaTb COOTHOLIEHHE
BEepOAIBHBIX M HEBEPOAIbHBIX KOMIIOHEHTOB IIPH OCYIIECTBICHHH HWHTEIUICKTYaIbHBIX
onepanui.

B mpomnecce 0o0y4eHus Ul C HApyIIEHHEM CIIyXa IpenojaBaTeiieM YYUTBHIBAETCS, YTO
OCHOBHBIM CIIOCOOOM BOCIPHSTHS PEUYM IIIYXHMH OOYyYaroIMMHCS SBIsSETCS YTeHHE C ryo,
CJIa0OCIBIIAIINME — CIIyXO0-3pUTeNIbHOE BocipuaTre. OCymecTBIsSeTCS KOHTPOIIb 32 TEM, YTOOBI
oOyyarolmipecss C HapylleHHEM clyxa I[OJIb30BAIMCh WHAMBUIYAIbHBIMU  CIYXOBBIMHU
amrmaparaMmu, 00eCreunBaloIIMMA 00JIee TOYHOE CIYX0-3PUTEIBHOE BOCTIPUSTHE PEUH.

Ha muddepenuupoBaHHoM 3ayere MO  JUCHMIUIMHE TaKUM  OOy4aroIUMCs
IPEOCTABIISETCSI BO3MOKHOCTh OTBETA B MMCBMEHHOM (hopme.

Ocobennocmu peanuzayuu npocpammuvl 015 00YUAIOWUXCA C HAPYUEHUEM 3PEHUSL.

[Tpu ocBoeHMM y4eOHON AMCUMUIUIMHBI MPEIOCTABIAIOTCS TUPIOTEXHHUECKUE CPEICTBA!
OpU HEOOXOTUMOCTH — KOMIUIEKT NHCbMEHHBIX IpUHAAIEKHOCTEH M Oymara i mMcbMa
penbedHO-TOYeuHbIM pupTOM Bpaiins, KOMIbIOTEp CO CIENUATU3UPOBAHHBIM MTPOrPAMMHBIM
o0ecrieyeHHeM; TP HEOOXOAMMOCTU MPENOCTABISIETCS  YBEIWYHMBAIOIIEE YCTPOHCTBO,
BO3MOYKHO TaK)K€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEITHUUBAIOIINX YCTPOHCTB.

VYuebHble mocoOMs W MaTepuasbl Ui CAMOCTOSITENIbHOW pPabOThl JOJKHBI OBITH
npeJCTaBJIeHbI B (hopMax, aanTHPOBAHHBIX K OTPaHUYEHUSIM HUX 3/I0POBBSI:

- B IEYaTHON (pOopMe yBETMUEHHBIM HIPUPTOM;
- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina;

- B Ie4aTHOM opMe Ha sa3bike bpaiimns.

AKTUBHO HCHOJB3YIOTCS COBPEMEHHBIE KOMIIBIOTEpHBIE TeXHOJOruu. KommbroTepsl
OCHAIIIEHBI CIEIHUAIBHBIM TPOTPAMMHBIM OOECTICYEeHHEM: MpOoTrpamMMa SKPAHHOTO JIOCTYIa
JAWS (dupma FreedomScientific), VIRGO unn COBRA (BaumRetekAG). ITporpamma NVDA
MO3BOJISIET OOY4alOMIMMCs C HapymIEHWEM 3peHHsl Yepe3 pedeBOi BBIBOJ CUHTHIBATH
UHPOPMALIMIO C JKpaHa KOMIbIOTEpa, BBOAWUTH TEKCT, MOJy4aTh M OTIPABIATH I[OYTOBBIE
COOOIIIEHUS, TIOJIH30BAaThC MHTEPHET-pecypcamMu U T.A. s craboBHASIIMX 0O0y4aromuxcs ¢
octporoii 3penus ot 0,05 1o 0,3 D, y KOTOpBIX 3pUTENBHBIN aHAIN3aTOpP SABJIAETCS BEAYIIUM IIPH
BOCTIPHSITHA ~ OKPY)KAIOIIETO  MHpa  HCIONB3YEeTCs  MporpaMma  yBEIHYEHHUs  OJKpaHa
MagicScreenMagnification, yBenuuuBaroiee u3oopaxenue ot 3-x 710 72-X u ot 3-x 10 52-x pa3
COOTBETCTBEHHO.

Tudnounpopmanonssie cpencTBa: AUKTOPOH, HOYTOYK CO CHEIHMAIM3UPOBAHHBIM
IPOTPaMMHBIM 00ecTiedeHreM /ISl He3pstauX. KoMIBIOTeps co crienualbHBIMU TPOTpaMMaMi 1
TUQPIOTEXHUUECKUE CPE/ICTBA MO3BOJISIIOT 00YUYAIOLIMMCS OTIEPaTUBHO MOIyYaTh HH(POpMAIUIo B
yIOOHOM TSt BOCHPUATHS (JOpME: TaKTUIBHOM, ay/Tno, WK B YBEIIMYCHHOM (opmare, MOITyqaTh
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JOCTYIl K TEYaTHBIM JHMTEPATypHBIM HCTOYHHKAM, MMEIOIMIMMCS B OubOinmoreke (yueOHHMKaM,
y4eOHBIM TTOCOOUSIM, KypHAJIaM U Jp. ).

Ha nuddepeniimpoBanHoM 3adeTe MO AUCHUILTUHE JUTSI CIA00BUISIIMX 00ECTICUnBaCTCS
JIOCTATOYHOE OCBEUICHHE, JIOIMYCKACTCS MCIIOJIb30BaHUE COOCTBCHHBIX —YBEIMYHTEIBHBIX
YCTPOMCTB, HE3PSYMM BOIPOCHI 3aUUTHIBAIOTCS TIPETIOABATEIIEM HITH ACCHCTEHTOM.

Ocobennocmu peanuzayuu npocpammuvl O0Jisl 00Y4AOWUXCA C HAPYULEHUEM ONOPHO-
0guzamenvbHo20 annapama.

[Tepemenienue monei ¢ BeipakeHHbIMH HOJ[A 3aTpymHeHo, Juisi TaKMX OOYyYaronIuxcs
paspabaTbiBaeTCsi MHAMBUIYAIbHBIM TrpadUK TOCEUICHUS 3aHATHH B  COYETAaHUH C
JUCTAaHIIMOHHBIMU (opMamu oOyueHus: (BeOMHAphI, CBS3b MperoaaBareis ¢ 00y4armuMcs 1o
CKalITy, 10 3JIEKTPOHHOM MoYTe, M0 TeIePOHY H JIp. CIIOCOOBI B3auMoIeiCcTBHS ). O0ydaronmumcs
C TOpaXEHUEM BEpPXHUX KOHEYHOCTEW MPEJOCTaBISETCS BO3MOXKHOCTb IOJB30BaThCS
JTUKTO(OHOM JUIsl 3aIKUCH JIEKIIMOHHOTO MaTepHara.

VYyeOubie MaTepuanbl (Y4eOHHMKH, MMOCOOUS, JIEKIMOHHBIA MaTepuan, Hpe3eHTalUH,
CIUCKH PEKOMEHIYEeMOM JHUTepaTyphl, IJI0CCApUil, 3aJaHMsl JUIsl CaMOCTOSITENIbHOM paboThl)
JOJIKHBI OBITH TIPEJICTaBIICHBI B (POpMax, aIaliTUPOBAHHBIX K OTPAHUYECHUSM UX 3710POBbSI:

- B IIeYaTHOU opMme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;
- B (hopme aynuodaiina;

- B (hopme BueomMaTepuaos.

HeoOxomuMo  HCTONb30BaHUE — aMbTEPHATUBHBIX YCTPOMCTB BBOJA HWH(OpPMAINH,
CHEIHMAIbHBIX BO3MOKHOCTEW OINEpAIMOHHBIX CHCTEM, TaKUX KaK OJKpaHHas KIaBuaTypa, C
IIOMOIBI0 KOTOPOM MOKHO BBOAUTH TEKCT, HACTpPOWKa JEHCTBHM IIPM BBOJE TEKCTA,
U300paXKeHHsI C TOMOIIBIO KJIaBUATYPhI UIIH MBIIIIH.

18



4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOU
ANCHUIIVIMHBI « ECTECTBO3HAHUE»

Conep:xanue o0y4eHust OcHoOBHbIE TOKa3aTeu OUeHKU | DopMmbl u METOJIbI
pe3yJibTara KOHTPOJIS u OLIEHKH
pE3yIbTATOB OOYUCHHSI.
OK 1. Beibupars cniocoOs! | [lTonnmaer CYIIHOCTh u | Yuactue B HIIK.
peLeHus 3a[a4 | COUMAIBHYIO 3HAYMMOCTb CBOEH
npodeCCHOHAIbHON oynymeir podeccun. Ilposiiser | AHKETUPOBAHHE,
JESTEIIbHOCTH uHTEpec K Oynymed mnpodeccuu | HaOIIOACHHUE.
MPUMEHUTEIHHO K | uepe3 BHEKIIACCHBIE MEPONPUSITUS
Pa3IMYHBIM KOHTEKCTAM. o MIPUBUTHUIO T00BH K
n30paHHOM nipodeccun.
OK2. OcymecTBiATh MOUCK, | OpraHn3oBbiBacT  coOcTBeHHY0 | KoHTposbHbIE paboTsI,
aHAIW3 ¥ HHTEPHIPETAIUIO | ACSITEIbHOCTh B COOTBETCTBUU C | TECTHPOBAHUE,
uHpopManuu, HeoOXOAUMOH | TpeOOBaHUAMHU JAaHHOW Y4eOHOH | mpakTHYecKue u

JUIs  BBIIOJHEHMS  3ajay | AUCLUILIUHBI. nabopaTopHble pabOoThI.
npodeCCHOHAIBHON
NeSITebHOCTH;
OK 3. [IInmanupoBats u | OcyiiecTBisier skcriepTHyto | Habmonenue 3a nmporeccom
peaan30BbIBaTh COOCTBEHHOE | OLIEHKY COOCTBEHHOM | BBIMOJHEHUS
poheccuoHaIbHOE U | ACITEIbHOCTH  IpPU  PELIEHUU | IPOU3BOJCTBEHHOU
JUYHOCTHOE Pa3BUTHE; IIPOU3BO/ICTBEHHBIX 3aJ1au. CUTYalHH.
[IpoBoaut KOPPEKLUIO

COOCTBEHHOM NesITeIbHOCTH,

HeceT OTBETCTBEHHOCTh 3a

pe3yabTaThl CBOEH pabOTHI.
OK 4. Pabotats B | Ocy1ecTBiseT IOUCK | BeimonxeHue
KOJUIEKTUBE U  KOMaHje, | nuHdopmanuu yepe3 | 1abopaTOpHBIX,
3P PEeKTUBHO NPAaKTUYECKYl0  paldoTy, uepe3 | MPaKTHYECKUX padoT.
B3aHMOJCHCTBOBATh ¢ | CMU, npoBeneHue uccieoBaHus,

KOJUICTaMHU, PYKOBOACTBOM,
KINCHTaMU

paboTy ¢ TuTepaTypou.

OK 5. OcymecTBists | Mcnonb3yer nH(popmanmoHHo- | Pedeparsl, coo01IeHus,

YCTHYIO M  TNHCbMEHHYI | KOMMYHHKAIIMOHHBIE TEXHOJIOTUU | JOKJIAJBL.

KOMMYHHUKAIHIO Ha | Ui pelIeHus MPOU3BOJICTBEHHBIX

roCy1apCTBEHHOM A3BIKE | 3a7ad.

Poccuiickoit ®enepanuu ¢ | OcylmecTBisieT MOUCK

y4ETOM ocobenHoctell | nHpopmaruu B cetu IHTEpHeT.

COLIMAJILHOTO M KYJIBTYPHOTO

KOHTEKCTa;

OK 9. Hcnonb3oBate | OpueHtupyercs B ycioBusX | Onumnuansl, 3a04HbIE

MH(pOpPMallMOHHbIE 4acTOM CMEHbl TEXHOJOTHl B | KOHKYPCHI, Hay4HO-

TEXHOJIOTUHI B | mpodeccnoHaIbHOM IIPAKTUYECKHE

npodeccuoHanbHOM NEATEIbHOCTH. KOH(epeH1InH,

JESTEIILHOCTH; HCCIIEI0BATEIbCKUE
IIPOEKTHI.
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Pe3yabTarsl 00yyeHus
(0CBOEHHBbIE YMEHMHSI, YCBOCHHbIE 3HAHMS)

@®opMbl M MeTOAbl KOHTPOJISI U OLEHKH
pe3yabTaToB 00y4eHHs

YMmenus

OPUBOJIUTH  MPHUMEPHI  3KCIICPUMEHTOB
u(unu) HaOMOICHUH, O0O0OCHOBBIBAIOIINX:
ATOMHO-MOJICKYJISIPHOE CTPOCHHUE BEIIECTBA,
3aBUCHMOCTD CKOPOCTH XAMHUYECKOU
PEaKIuu OT TeMIIePaTyphl U KaTallu3aTopoB,
KJIETOYHOE CTPOEHHE >KMBBIX OpPraHU3MOB,
pons JJHK kak HOcUTENs HacieACTBEHHOM
nH(OpMaIU, SBOJIONUIO KUBON MTPUPO/IBI,
MPEBpAICHHS] YHEPTHUM M BEPOSATHOCTHBIN
XapakTep IMPOIECCOB B XKMBOM U HEKHBOU

MpUpOJE, B3aMMOCBS3b KOMITIOHEHTOB
9KOCHCTEMBI, BIIVSTHHUC JIeSTEILHOCTH
YeJIOBEKa Ha YKOCUCTEMBI,

00BACHATH MPUKJIaHOE 3Ha4YCHUE
BOXHEHMIINX  JOCTIDKEHMH B 00JacTd
€CTEeCTBEHHbIX  HAayK  JUIsi:  pa3BUTHUA

HHEPreTUKHU, TPAHCIOpPTa U CPEICTB CBSA3H,
MOJIyYeHUs CUHTETUYECKUX MAaTepHalloB C
3a/laHHbIMU CBOMCTBaMH, CO3/1aHUs
OMOTEXHOJIOTHH, JedeHus WH(GEKIHOHHBIX
3a00JI€BaHU, OXPAHBI OKPY’KAIOLIEH Cpebl;
BBIIBUTATh THIOTE3bI U MpeJyiaraTh MyTH UX
IIPOBEPKHU, JiedaTh BbIBOJbI HA OCHOBE
SKCIIEPUMEHTAIBHBIX JAHHBIX,
NPEJCTAaBICHHBIX B BUE rpaduka, TaOIuIs!
WM TUarpamMmmbl;
paboraTh C €CTECTBEHHOHAyYHOU
uH(popMaruen, cozeprKalencs B
coobmenusix CMMU, wuHTEpHET-pecypcax,
HAYYHO-TIOMYJISIPHON JHUTEparype: BIAIETh
METOJJaMH TIOMCKa, BBIICNIATH CMBICIOBYIO
OCHOBY U  OILICHMBAaTh  JOCTOBEPHOCTb
uH(pOopMaLnu;

UCIIONIb30BaTh TMPUOOPETEHHbIE 3HAHUA W
YMEHUSI B TPAKTUYECKON NEATEIbHOCTH H
MIOBCEIHEBHOM KM3HU JJIS: OIEHKU BIUSHUS
Ha OpPraHu3M 4YeJIOBEKa 3JIEKTPOMArHUTHBIX
BOJIH U PaTUOAKTHUBHBIX M3ITY4YCHHUIA;
YHEProcOEepeIKEHNS,

0€30I1aCHOT0 HMCIIOJIb30BaHUs MaTepHalioB U
XUMHUYECKHX BEIIECTB B OBITY;
npoUIaKTUKH MH()EKIIMOHHBIX
3a00JIeBaHUM, HUKOTHHOBOM, aJIKOIOJIbHOM
Y HapKOTUYECKOW 3aBUCHUMOCTEW;
OCO3HAHHBIX JIMYHBIX JTEWCTBUU MO OXpaHe
OKPYXKAaroILEeH Cpebl.

TecTnl

CooO1enus
3auér

Pemenue 3agau
JlaGopaTopHbIe ¥ IPAKTHYECKHE PaOOThI

KonTtponbHbie paboThI

CooOmieHuns

3HaHug

CMbICIa TIOHSTHM: €CTeCTBEHHOHAYUHBIH

Tectnl
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METOJl TO3HAHWUS MEPUOJAMYECKUN 3aKOH,
XUMHUYECKasi CBsI3b, XMUMHUYECKas PeaKIus,
MakpoMoJieKynaa,  Oelok,  Karajau3aTop,
dbepMmeHT, KJIETKA, muddepeHIranus
knerok, JIHK, BUpYC, OwWoornyeckas
IBOIIONIMS, OuopasHooOpa3ue, OpraHm3M,
MOTYJISIIHS, IKOCHCTEMA, ounocdepa,
SHTPOMHSI, CAMOOPTaHU3AIIHS,

BKJIaJ] BEJIMKUX Y4YEHBIX B (POpMHUpOBaHUE
COBPEMEHHOM €CTECTBEHHOHAY4YHOHU
KapTUHBI MUDA;

KontponpHas padota
CamocrosrenbHas pabora
[IpakTuueckas pabora
Pedepats

JlaGopaTopHas pabora
TecTbl

KonTponbnas pabora
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