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L.IIACIIOPT PABOYEN ITPOI'PAMMBI YYESHOM JTUCIATLIIMHBI

1.1 O6aacTh NPpUMEHEeHU

PaGouass  mporpamma  oOpa3oBaTenpHOM — ydeOHOW — aucnumumasl OV 14
«ECTECTBO3HAHUME» mpennasHaueHa s pealu3allid OCHOBHOM MpodhecCHOHAILHOM
obpazoBarensHoil mporpamMmbl  CIIO Ha 06aze OCHOBHOrO OOHmIErOo 00pa3oBaHUs C
OJIHOBPEMEHHBIM TOYYCHHEM CpeIHero odmero odpaszoBanus. I[Iporpamma paspaboraHa Ha
ocHoBe TpeboBanuit ®I'OC cpemHero odmero odpazoBaHus, MPEIbSIBISEMBIX K CTPYKTYpE,
COJIEpP)KaHUI0O U pe3ylbTaTaM OCBOCHHUS Y4YEOHON AMCHUILIMHBI B COOTBETCTBUH C
PekoMeHnpanusMu MO OpraHU3alUy MOJYy4YEHHUS CpelHero oodiiero oOpa3zoBaHHUS B Ipeaenax
OCBOEHHUSI 00pa30BaTEIbHBIX MPOrPaMM CpeAHEro mpodeccnoHanbHOro oOpa3zoBaHusl Ha 0ase
OCHOBHOTO 001ero oOpa3oBaHusi ¢ yueToM TpeOoBanuii ¢enepanbHbIX TOCYIapPCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB W TOJIy4aeMOW MpO(EeccHuH WIH CHEIHAIbHOCTH CPEIHETO
npodeccuoHaIbHOr0 oOpa3oBaHus (MUCHMO JlemapTamMeHTa TroOCYyAapCTBEHHOW MOJIUTHUKU B
chepe moaroroBku padbouux kaapoB u IO MunoOpnayku Poccum ot 17.03.2015 Ne 06-
259, tpeboBanmnii = ®I'OC cpenHero mpodeccruoHanbHOro oOpa3oBaHus ( TMHCHMO
JlenaprameHTa rocyAapCcTBEHHOW IMOJIMTUKUA B cepe MOAroTOBKH pabouux kaapos u IO
Munobpuayku Poccum ot 17.03.2015 Ne 06-259).(o6pa3oBarenbHas mporpamMma CpeIHero
(momHOTO) oOOmIEr0o O0Opa3oBaHUs  MpeAHA3HA4YeHa I CpeaHEero IpodecCHOHATBLHOTO
obpazoBanus cneruanbHoctu 40.02.01 Ilpaso u opeanuzayus coyuanvbHo2o obecneyerus.

Jannass nporpamma agantupoBaHa i jgun ¢ OB3 u unBanuumoB. Pabouas
nporpaMMa paspaboTaHa ¢ ydeToM TpeOOBaHUM NPOPECCHOHATBHOTO CTaHAApTa U B
COOTBETCTBUHM C OCOOCHHOCTSIMH OOpa3oBaTeNbHBIX MoTpeOHOCTel mHBanuaoB u jui OB3 c
Y4€TOM BO3MOXKHOCTEH HMX ICHUXO(PHU3UYECKOr0 pPa3BUTUA M UX BO3MOXHOCTAMHM U
METOJMYECKUMH PpPEKOMEHJALMSIMHM 10 pa3paboOTKe U pealu3aluyd  aJalTHUPOBaHHbBIX
00pa30BaTeNbHBIX MPOrPaMM CpEIHEro Mpo(ecCHOHATbHOIO 00pa30BaHMs — YTBEP)KICHHBIC
IUpeKTopoM JlemapramMeHTa TOCYJapCTBEHHOM MOJUTHKH B cdepe MOArOTOBKH pabodmx
kanpos u JIHO Hayku Poccun ot 20 anpesnst 2015r. Ne06-830.

1.2. MecTo AUCHHMILUIMHBI B CTPYKTYpe OCHOBHOH npogeccnoHaIbHOoil 00pa3oBaTeIbHOM

nporpamme: yueOHas JUCIUIUIMHA «ECTECTBO3HAHME» OTHOCUTCS K 00111€00pa30BaTeIbHOMY
OUKIY TYMaHHTapHOTO MPOQUIISL.

1.3 Hean u 3agaum y4yeOHOH IMCHUILIMHBI- TPeOOBAHHUSI K Ppe3yJIbTAaTaM OCBOCHHS
AUCHMUIIMHBI:

Copepxanue nporpammsl «EcTecTBo3HaHME)» HaNpaBlIe€HO HA JOCTH)KEHUE CIEIYIOMINX LeJIei:
-OcBO€HHME 3HAHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHE MHpPa U METOAAaX KapTHUHE
MHpa M METOJIaX €CTeCTBEHHBIX HayK; 3HAKOMCTBO ¢ Hau0oJiee€ BAXKHBIMU HUJIEIMU U
JOCTH)KEHUSIMUA €CTECTBO3HAHMS, OKAa3aBLIMMU OIPEACISIONIEe BIMSHUE Ha pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

- OBNIQJICHHE YMEHUSMHU TMPUMEHITh TONyYeHHBbIE 3HAHWUS [N OOBSCHEHUS SBICHUUN
OKPY’KaIoIIero MHpa, BOCITPUSITHUS uHhopmarun €CTECTBEHHOHAYYHOTO "
npo(ecCHOHANFHO 3HAYUMOTO COJAEPIKAHMS; Pa3BUTHE WHTEIUICKTYalIbHBIX, TBOPUYECKUX
CIOCOOHOCTEN W KPUTHUYECKOTO MBIIUICHUS] B XOJ€ MPOBEICHUS MPOCTEUIITNX HCCIIETOBAHUIM,
aHaM3a SBIICHUH, BOCHPUITHS W HHTEPIPETAIMH €CTECTBEHHOHAYYHOU MH(OpMAIIHH;

- BOCMIUTAaHHE YyOEXKJACHHOCTH B BO3MOXKHOCTH TIO3HAHWS 3aKOHHOW TMPUPOABI U
WCIIONIb30BAaHUS  JOCTIKEHUM €CTeCTBEHHBIX HAayK Uil  Pa3BUTHS  LUBWIM3ALUU U
MTOBBIIICHHS KAYECTBA )KU3HU,

- IPUMEHEHHUE ECTECTBEHHOHAYYHBIX 3HAHUH B MPOPECCHOHATHHON MAEATeTbHOCTH U



MOBCETHEBHON KHM3HU sl obOecriedeHuss Oe30MacHOCTU IKU3ZHENCATEIbHOCTH, TPaMOTHOTO

UCTIOIB30BaHUSI COBPEMEHHBIX TEXHOJIOTHH; OXPaHbI 3II0POBbBSI, OKPYKAIOIICH CPEJIbI.

OcBoeHue conepkaHus ydeOHON MuCHUIUITHHBI «EcTecTBO3HaHMEe» 00eCreynBaeT JOCTHKCHHE
CTYZICHTaMH CJICYIOIIUX PE3YIbTaTOB:

JIMYHOCTHBIX :

- YCTOfIqHBBIﬁ HHTCPECC K UCTOPHUHU U NJOCTUIKCHUSAM B O6HaCTI/I CCTCCTBCHHLIX HAYK,

YYBCTBO I'OPJIOCTH 32 POCCUMCKHE €CTECTBEHHbBIC HAYKU;

- TOTOBHOCTh K NPOJOJDKCHHIO OOpa3oBaHMs, IMOBBIIICHUIO KBAIM(UKAIUN B W30paHHOU
po(heCcCHOHATLHOM IS TEIILHOCTH C UCIIOJb30BaHNEM 3HAHUH B 00J1aCTH €CTECTBCHHBIX HAYK;
- OOBEKTUBHOE OCO3HAHME 3HAYMMOCTU KOMIIETEHIIMM B OOJACTH €CTECTBEHHBIX HAyK JUIs
yelloBeKa U OOIIecTBa, YMEHHME HCIOJb30BaTh TEXHOJIOIMYECKUE JOCTHXKEHUS B 00JacTu
bu3uKKM, XUMUHM, OMOJIOTUU JJIsl TIOBBIIICHHS] COOCTBEHHOTO MHTEIUIEKTYalbHOI'O PA3BUTHUS B
BbIOpaHHOU MPOo(decCHOHATBHOM e TEIbHOCTH;

- YMCHHC MMPOAHATIU3UPOBATL TCXHOI'CHHBIC IMOCIICACTBUA IJIA Oprncanmeﬁ Cpcanl, GBITOBOP’I
Y IPOU3BOACTBEHHOM IE€ITEIbHOCTH YEJIOBEKa;

- TOTOBHOCTh CaMOCTOATCIIBHO IIO6I)IB3.TB HOBBIC JIsA cebs CCTCCTBCHHOHAYYHBIC 3HAHHA C
HCIIOJIB30BAHUEM JIAA 9TOT'O0 AOCTYIIHBIX HCTOYHHUKOB I/IH(l)OpMaHI/II/I;

- YMEHHUE YIPaBJIATh CBOCH MO3HABATENIBHOMN JNEATENbHOCTHIO, TPOBOAUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'0 MHTEJIEKTYaJIbHOTO Pa3BUTHS;

- YMEHHE BBICTPauBaTh KOHCTPYKTHBHBIC B3aHMOOTHOIIICHUSI B KOMaH/IE M0 PEIICHUIO OOIINX
3aja4 B 00JIaCTH €CTECTBO3HAHUS;

MeTanpeaMeTHBIX :

- OBJIaICHUC YMCHUSAMH W HABbBIKAMU Pa3JIMYHBIX BHIO0OB IO3HABaTEIbHOU ACATCIIBHOCTU IJIA
M3Yy4YEHUS Pa3HbIX CTOPOH OKPYKAOIIETO €CTECTBEHHOTO MUPAa;

- MPUMEHEHHUE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOIEHUS, HAYYHOT'O SKCIEPUMEHTA) IJIS
HN3YUCHUA Pa3JIMYHBIX CTOPOH GCTGCTBGHHOHaquOﬁ KapTUHbBI MUpaA, C KOTOPBIMHU BO3HUKACT
HEOOXOUMOCTh CTAJIKMBATHCSI B MPOQEeCcCUOHANBHOM cdepe;

- YMEHHE OMNpeAeNsaTh LEeMHM U 33Jadd  JACSITeNbHOCTH, BBIOMpATh CpEACTBA M UX
JTOCTHIKEHUS Ha MPAKTUKE;

- YMEHHE HUCIOJB30BaTh PA3NWYHbIE MCTOUYHUKH Ui TOJNYyYEHUS €CTeCTBEHHO-

HayyHOW MH(OpMAaLMK U OLIEHUBATh €€ JIOCTOBEPHOCTD ISl TOCTHKEHUS TOCTABJIEHHBIX 1eJel
U 3aj1a4;

NMpeAMEeTHBIX :

- chopMUPOBAHHOCTH TPEJCTABICHUM O IIEJIOCTHOM COBPEMEHHON €CTECTBEHHOHAYYHOU
KapTUHE MHpa, NpUpPOJIe KaK EIUHOM IIEIOCTHOW CHCTeMe, B3aUMOCBS3U 4YellOBEKa,
IpUPOABI U OOIIEeCTBa, MPOCTPAHCTBEHHO-BPEMEHHBIX MaciuTabax BceneHHoil;

- BIIQJICHHE 3HAHUSIMH O HauOoJiee BAXKHBIX OTKPBITUSAX U JOCTHKEHHSIX B 00JaCTH
€CTECTBO3HAHMS, TOBIMABIIMX Ha OHBOIJIOLMIO TMPEACTAaBICHUN O MPUPOJE, Ha pPa3BUTHE
TEXHUKU U TCXHOHOFHﬁ;

- C(i)OpMHpOBaHHOCTI) YMCHHUA MNPHUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA JJIA 00BsICHEHNS
OKPY>KaOTIIHNX SIBJICHHH, COXpaHEHUs 3I0POBBS, obecrieueHus 0e30macHOCTH
KHU3HEACATCIIBHOCTH, 6epe>I<H0r0 OTHOLLICHU S K mnmpupone, panuoHaJIbHOI'O
MPUPOIONIONB30BAHUS, & TAK)KE BHITIOTHEHHSI POJIM TPAMOTHOTO MOTPEOUTENS;

- cOpMHUPOBAHHOCTh TPEACTABICHUH O HAYYHOM METOJe TO3HAHUS TPHUPOABI U
CpeICTBAaX H3yueHUsSIMEramMHupa, MaKpoMHpa W MHUKPOMHpA; BJIaJieHUE MpHEMaMU



€CTECTBEHHOHAYUYHBIX HAOJIIOJICHUHN, OMbBITOB, HCCIEIOBAaHUN U OIEHKU JOCTOBEPHOCTH
MIOJIyYEHHBIX PE3Yy/IbTAaTOB;

- BJIaJICHUE TMOHATUHHBIM aIllapaToM €CTECTBEHHBIX HayK, I1O3BOJISIOIIMM I03HABaTb MMP,
y4acTBOBaTh B JUCKYCCHUSIX IO €CTECTBEHHOHAYYHBIM BOIPOCAM, HCIIOJIb30BATh Pa3INYHbIC
UCTOYHUKHA MH(POPMALIUU JJIsl TIOATOTOBKU COOCTBEHHBIX pabOT, KPUTHYECKH OTHOCUTHCS K
coobmenussiMm CMMU, copeprkanuMm HaydyHYIO HH(pOpMAIIUIO;

- cOpMHUPOBAHHOCTh YMEHUN MOHMMATh 3HAYMMOCTh €CTECTBEHHOHAYYHOI'O 3HAHMS IS
KKIOr0 YeJIOBeKa HE3aBUCUMO OT ero mnpoecCHOHATbHOM JesTeNbHOCTH, Pa3inyaTh
(bakThl U OLEHKU, CPABHUBATH OLIEHOUHBIE BHIBOJIbI, BUACTh UX CBS3b C KPUTEPUSIMHU OLICHOK U
CBS3b KPUTEPUEB C ONPEIEICHHON CUCTEMON LIECHHOCTEHN.

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

NMPUBOAUTH NPUMeEPbI IKCIIEPUMEHTOB U (MJIM) HA0IK0AeHNH, 000CHOBBIBAKIIMX: aTOMHO-
MOJIEKYJISIPHOE CTPOEHHUE BEIIECTBA, CYIIECTBOBAHUE JIEKTPOMArHUTHOTO TOJISI U B3aUMOCBSI3b
AIIEKTPUYECKOTO M MAarHUTHOTO TIOJIEH, BOJIHOBBIE M KOPITYCKYJISIPHBIE CBOICTBA CBETa,
HEOOpPaTUMOCTh TEIUIOBBIX MPOIECCOB, 3aBUCHMOCTh CBOMCTB BEHIECTBA OT CTPYKTYPHI
MOJIEKYJI, KJIETOYHOE CTPOCHUE KUBBIX Opranu3mMoB, posb JTHK kak HocuTenst HacieICTBEHHON
uH(GOPMAIMK, SBOJIONMIO JKUBOM NPUPOABI, MPEBpAIICHUS HSHEPrUU U BEPOSITHOCTHBIM
XapakTep MPOLECCOB B KUBOW U HEKUBOM MPHUPOJE, B3aUMOCBSI3b KOMIIOHEHTOB 3KOCHCTEMBI,
BJIMSIHUE JIEATEIIbHOCTU YE€JI0BEKA HA SKOCUCTEMBI; IPUBOAUTH IPUMEPHI 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX CTPOEHUS; MCIOJIb30BaTh CHOCOOBI OYMCTKU BOJABI B MOBCEAHEBHOW KU3HU;
WCIIOJIB30BaTh CIOCOOBI CMSTYEHHUS BOJBI B IOBCEIHEBHOW >KU3HU, IPOBOJUTH PACUETHI
MacCOBOM JOJM PAacTBOPEHHOIO BEIIECTBA B PACTBOpAX.; OMPENESATh COCTaB 3arpsi3HEHUI
arMocdepsr; onpeneNsTh BOAOPOIHBIN TOKa3aTeh CPEAbl PACTBOPA; ONPEICIIATh MUHEPAILHBIC
BEIIECTBA B MPOAYKTAX MUTAHUS.

O0BSICHATH NMPHUKJIATHOE 3HAYEHUE BAKHEWIIMX JOCTHKEHMHA B 00JaCTH eCTeCTBEHHBIX
HAYK /I Pa3BUTHUSL SHEPTre€TUKH, TPAHCIIOPTA U CPEACTB CBSI3H, MOITYYEHUS CUHTETUYECKHX
MaTepualioB C 3a/laHHBIMH CBOMCTBaMH, CO3/IaHUs OMOTEXHONOTHH, JIeUeHUsI MH(EKINOHHBIX
3a0051eBaHU, OXpaHbl OKPYKAOIIEH CPEIbL;

BBIIBUTaTh T'MIIOTE3bl U MpeAJaratb NMyTH HMX NPOBEPKH, AeJaTh BBIBOAbI Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX JIAHHBIX, MPEACTABICHHBIX B BUJIE Tpaduka, TaOIUIBI UK JUATPAMMBI;
padoTaTrh C ecTeCTBEHHO-HAy4YHOUl MH{poOpMamueil, conepxaieiics B coodmenusx CMU,
WHTEpPHET-pecypcax, HayqYHO-TIOMYJISIPHOU JIUTEpaType :BJIaJIeTh METOJAMU TOHMCKA, BBIACISITH
CMBICJIOBYIO OCHOBY U OIIEHUBAaTh JOCTOBEPHOCTH HH(OPMAIIHNH;

HCIO0Jb30BAaTh NPHOOpPEeTEeHHbIe 3HAHUS W YMEHHSl B NPAKTHYECKOH /JeATeJbHOCTH W
IOBCEIHCBHOM KU3HU JIA:

-OLICHKU BIMSHUS Ha OpPraHW3M YeJIOBEKA DJJIEKTPOMArHUTHBIX BOJH M PaJHMOAKTHUBHBIX
U3JIy4CHU,;

-9HEprocoepeKeHus;

-0€30I1acHOTO MCITOJIb30BAHUS MAaTEPUATIOB U XUMHUYECKHX BEIIECTB B OBITY;

-poUIAKTUKU WHOEKITMOHHBIX 3a00JIEBaHNI, HUIKOTHHOBOM, aJIKOTOJIPHOW M HAPKOTHYECKON
3aBUCHMOCTEH;

-OCO3HAHHBIX JIMYHBIX JIEUCTBUI 1O OXpaHE OKPYKAIOIIEH Cpe/Ibl



B pe3yabTare 0cBOCHUS IMCHUILINHBI 00Yy4YaIOUIUIiCS T0/KEeH 3HATH/TIOHUMATD:
CMBICJI IOHATHIM:
-€CTECTBEHHO-HAYYHBI METOJ IO3HAHMS, DSJIEKTPOMATHUTHOE TIOJIe, JJIEKTPOMArHUTHbBIC
BOJIHBI, KBAHT, JBOJIONUS BceneHHOH, Oonbinoi B3peiB, CONHEYHAs] CUCTEMa, TallaKTHKA,
COCTaB BObBI, MOJIOKEHHE KHUCIOpona W Boaopona B Ilepmonuueckoil cuctemMe 3JIEMEHTOB;
MOHSTHE PACTBOPHI, CBOMCTBA PAaCTBOPOB B 3aBUCUMOCTHU OT arperarHOro COCTOSIHUSI BEILIECTBa;
MOHSTHE MAaCCOBOM JIOJIM BEIIECTBA; CTPOCHHE aTMOC(Epbl; OCHOBHBIE UICTOYHUKH 3arpsS3HEHUS
arMoc(epsl; TOHATHE BOAOPOAHBIN Mokazarenb cpenbl (pH); crpoeHune OeIKOBBIX MOJEKYI;
pOJIb YIVIEBOAOB M JKHUPOB, KaK OCHOBHBIX HCTOYHHKOB JHEPrHM B OpPraHU3ME YeJIOBEKa;
MOHSITUE THILEBBIX JT00ABOK. COCTAaB OpraHM3Ma 4YeJIOBEKa, MakKpOo- U M MHKPOIJIEMEHTHI,
MaKpOMOJIeKynia, OelloK, Karamu3atop, (epMeHT, KieTka, auddepennuanus kinetok, THK,
BUpYyC, Oumoyiornueckasi 3BOJIOLMS, OWopazHooOpaszue, OpraHuU3M, MOMYJSAIUs, IKOCHCTEMA,
ounocdepa, SHTPOIHS, CAMOOPTAHU3AIIHS
BKJIA/I BEJIMKHX YYeHbIX B (OpPMUPOBAHHE COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHBI
MUDA;

B pe3yabTare ocBOeHHE TUCHHMILIMHBI 00y4AIOIIMICH J0J5KeH 0BJIaleTh 00IMMU

KOMIETEeHI[USIMU

OK 1. IloHumare CyIIHOCTh M COLMAIbHYIO 3HAYUMOCTb CBOeW Oyaymied mnpodeccun,
IIPOSIBJIATH K HEH YCTOMYMBBINA MHTEPEC.
OK 2. Opranu3oBbiBaTb COOCTBEHHYIO J€STEIbHOCTb, BBIOMPATh TUIIOBBIE METOJbI U CIIOCOOBI
BBINOJIHEHHS TPO(ECCHOHATIBHBIX 3a/1a4, OLIEHUBATh UX d(P(PEKTUBHOCTH M KAYECTBO.
OK 3. IlpuHuMaTh pelieHus: B CTAHAAPTHBIX M HECTAHAAPTHBIX CUTYaLUsAX U HECTH 3a HUX
OTBETCTBEHHOCTb.
OK 4. OcymectBiasaTh MOMCK M HCHOJIb30BaHHWE HMHPOpPMALUHU, HEOOXOAMMON Ui
3¢ (EeKTUBHOIO BBIITOJIHEHHS TPO(ECCHOHANBHBIX 3a]a4, IPO(PECCHOHATBHOIO U JMYHOCTHOIO
pa3BUTHSL.
OK 5. Hcnonb3oBath MH(POPMALMOHHO-KOMMYHUKAIIUOHHBIE TEXHOJIOTHH B
npohecCuOHATBHON NeSTENbHOCTH.
OK 6. Paborarb B KOJJIEKTHMBE M KoMmaHJe, 3(PQeKTHMBHO 0OIAThCA € KOJUIEraMu,
PYKOBOJCTBOM, OTPEOUTEISIMHU.
OK 7. bparb Ha ce0s OTBETCTBEHHOCTh 3a pPalbOTy WIEHOB KOMaHIbl (IOJYUHEHHBIX),
pe3yNbTaT BHIMOJIHEHUS 3a/1aHUH.
OK 8. CaMoCTOSTENbHO ONpPENeNaTh 3a/laud Mpo(ecCHOHANBHOTO M JIMYHOCTHOTO Pa3BUTHS,
3aHMMAaTbhCA CaMOOOPa30BaHKUEM, OCO3HAHHO MJIAHUPOBATh MOBBIIIEHNE KBATU(UKALINH.
OK 9. OpueHTHpOBaTHCS B YCIOBHSX MOCTOSHHOIO U3MEHEHHUs IIPABOBOM 0a3bl.
OK 10. Cobmronath OCHOBBI 3JJ0POBOTO 00pa3a KU3HHU, TPEOOBaHUS OXPaHBI TPY/Ia.
OK 11. Cobnronate A€I0BOM 3TUKET, KYJAbTYPY M IICUXOJIOTMYECKUE OCHOBBI OOILEHUS, HOPMBI
Y TIpaBUJIa TIOBECHUSI.
OK 12. IIposiBIATE HETEPIUMOCTD K KOPPYILIMOHHOMY IIOBEJICHUIO.

B  mporpamme oOTBOAMTCA Ha IPOBEIEHUE NPAKTUYECKHUX, SKCIEPUMEHTAJIBHBIX

UCCJIEIOBATEIbCKUX PadoT. Ha mnepBoM 3anHaTum y4yeOHOW AMCIHUIUIMHBI CTYACHTHI
3HAKOMSITCS C PEKOMEHITyeMBbIMH TEMaMH MTPOEKTOB, MPOEKTHI MOTYT OBITh MHIUBUIYATHHBIMHU
WJIU TPYIIOBBIMU (710 3-X YEJIOBEK) W PEATM3YIOTCS Ha 3aKIIOUYMTEITLHOM 3aHSTHH, 3alUTa
MIPOEKTOB MOXKET OBITh M TPEJCTaBICHA HA TPOMEXYTOUHOU aTTecTanuu. HuousuodyanvHblil
npoekm - ocobasi ¢opMa opraHuzanuu 00pa3oBaTENBHON JAEATEIBHOCTH OOYYaIOIIUXCS
(yueOHOE wWCCcleOoBaHUE WM Y4YEOHBIH MPOEKT, Pa3BUTHE KPUTHUYECKOTO U TBOPUECKOTO
MBIIUIEHHUS. MeToJ TNPOEKTOB BCErJa OPUEHTUPOBAH HA CAMOCTOSTENbHYIO NEATEebHOCTH
CTYJEHTOB - UHIUBUIYaJIbHYIO, TTAPHYIO, TPYIIIOBYI0, KOTOPYIO 00yYarOIIuecs BBITIOIHSIOT B
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TEUYEHHUE OTPE/ICTICHHOTO OTpe3Ka BpeMeHH. MeTo1 IMPOEKTOB BCET/a MpEIoiaracT perieHne

npobieMm. M3ydenue o0OmeoOpa3zoBaTenbHON y4eOHON mucnumnHbl  «EcTecTBO3HAHUE

3aBepIuacTcs MoABEACHNEM UTOTOB B (hopme nuddhepeHInpoBaHHOTO 3a4éTa.

VVVVVVVVVVVVVY

Temsl pedeparoB (AOKIANOB), MHIUBUIYAIbHBIX IIPOEKTOB.

Marepust, GopMbl €€ TBHKEHUS U CYLIECTBOBAHHUS.

[TepBriii pycckuii akagemMuk M.B. JIoMoHOCOB.

HckyceTBo 1 npouecc no3HaHus.

HayuHo-TexHuueckuii mporpecc u npoOieMbl 5KOJIOTUH.

buorexHoorus u reHHas HHxxeHepus — TexHonorun XXI Beka.

OxpaHa OKpy’Karollel cpe/ibl OT XUMUYECKOTO 3arpsi3HEHUS.

PacTBOpBI BOKpYT Hac.

Yerpanenue KECTKOCTH BOJBI HA IIPOMBIIUICHHBIX IPEIITPUATUSAX.

HcTopust BOSHUKHOBEHUS U Pa3BUTHS OPraHMYECKON XUMUU.

VYIi1eBOIBbI U UX POJIb B JKUBOU IIPUPOJE.

JKupsl KaKk NPOLYKT NUTAHUSA U XUMHUYECKOE CHIPHE.

CpencTBa rUTHEHbl HA OCHOBE KHCIIOPOJICOAEPKALUX OPraHM4YEeCKUX COCIUHEHUM.
CuHTeTHYECKHE MOIOLIME CPENICTBA: JOCTOMHCTBA U HEAOCTATKU.

HedunuT Oenka B MUIIEBBIX MPOIYKTAX U €0 MPEOJ0JIICHUE B paMKax TI00aIbHON

HpO,I[OBOJ'IBCTBGHHOfI IIporpaMmeal.

>
>
>

B.U Bepnajckuii u ero yaeHue o OHOCHIpbe.
Vcropust U pa3BUTHE 3HAHHUU O KIIETKE.
Oxkpysxaroriasi 4eJioBeKa cpejia U €€ KOMIIOHEHTHI: pa3JIMuHbIE B3TJISbI HA OJIHY

npobiiemMy.

VVVYYVYVY

[Tomynsaus KaKk KoJOrHyYecKas eIuHUIA .

CoBpeMeHHBIE B3IIISABI HA OMOJIOTHYECKYIO 3BOJIIOLUIO.

CoBpeMeHHBIE B3TJIS/1bI Ha TIPOMCXOXK/ICHUE YeJIOBEKA: CTOJIKHOBEHNUE MHEHUH.
CoBpeMeHHBIE METO/IbI MCCIIEJOBAHHS KIETKH.

Cpenpl 0OMTaHHUs OPraHU3MOB: IPHYMNHA Pa3HOOOpa3Hsl.

Marepwusi, hopMbI ee TBUKEHHS U CYIIECTBOBAHUS. *

HckyccTBO 1 mporiece MO3HAHHUS.

» dusuka u MY3bIKaJIbBHOC UCKYCCTBO.

>
>

[[BeToMy3bIka. PU3MKa B COBPEMEHHOM LIUPKE.
dusnuecKrue METOIbI UCCIIEJ0BAaHUs TAMATHUKOB UCTOPUH, APXUTEKTYPBI U

IIPOU3BEJICHUI NCKYCCTBA.
» HayuHO-TeXHHYeCKui mporpecc u mpoosieMbl SKoIoru. HaHoTeXHOIoTHS Kak
IIPUOPUTETHOE HAIIPABJIICHUE PAa3BUTHUS HAyKH U ITPOU3BOACTBA B Poccuiickon denepanumu.
1.4. Pekomenayemoe KoOJMYeCTBO YACOB HA OCBOEHUE MPOTrPaMMbI IMCHUIIIHHBI:
MaKCUMaJIbHON y4eOHON Harpy3ku - 162 yaca
B TOM YHCJIE:
00s13aTeNIbHON ayTUTOPHOM yueOHoi Harpy3ku -108 yacos;
CaMOCTOSITEIbHOU PabOThI - 54 yaca



2.1 CTPYKTYPA U COJEPKAHUE YUYEFHOM JUCIATLJINHBI.

Bup yuedHoii paboTbl

O0beM yacoB

MakcumanbHas yyeOHass Harpy3ka (Bcero) 162

Oos3aTesIbHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 108

IIpakTnyeckue padoTsl ( penieHue 3a1a4, ypaBHeHH ) 16

KonTtpoJbHbie padoThl 6

BHeaynuTopHasi camocTosiTeIbHAsA padoTta o0y4aromuxcs: o4
(B TOM ymcIIe:)

MOArOTOBKA JOMAIHUX 3aJaHUN JJIS1 3aKPEIICHUS 3HAHU M. 40
paboTa ¢ JONOJHHUTENBHBIMH HMCTOYHUKAMH UWHGOpMAIMA HM HWHTEPHET- 14
pecypcaMu 1O TIOATOTOBKE JJIEKTPOHHBIX Mpe3eHTaluii, pedeparos,
COOOIIEHU I
Htorosas arrectanus B popme nudpepeHinpoBaHHOTO 3a4€Ta . 2




2.2. TemaTnyeckui IJIaH 1 coaepikaHue y'{eﬁnoﬁ JUCHUILINHBI «EcTecTBOZHAHHEY.

Haumenosan
ue pa3iesioB
U TeM

Coaeprxanue yueOHOro MaTepuaJa, JJabopaTopHblie padoThl M NPAKTHYECKHE 3AHATHS, CAMOCTOSATE/IbHAS
padora o0yyaromuxcs .

O0BeMm
4acoB

YpoBeHb
OCBOCHHSI

Pa3zgen 1. ®DU3UKA

54

Beenenue.

®dusnka — (yHIaMeHTanbHas HayKa o pupoje. EcrecTBeHHO-HayuHbI METO/I IO3HAHUS, €0 BO3MOXKXHOCTH U
IpaHULbl IPUMEHUMOCTH.

OKCIIepUMEHT U TeOpHUs B Ipoliecce MO3HaHUs IpUpobl. MojenupoBaHue (pu3nyecKux sSBJICHUN U IPOLIECCOB.
EcrecTBeHHO-Hay4YHass KapTHHA MUPA U €€ BaKHEHUIINE COCTABIIAIOLIME.

EnuHCTBO 3aKOHOB IPUPOABI U cocTaBa BelecTBa Bo Beenennoil. OTKpbITHA B (PM3HMKE — OCHOBA IIporpecca B
TEXHHMKE ¥ TEXHOJIOruM npous3BojacTea. Bexnunnel. Cucrema mep u BecoB CH.

Bneaydumopmm camocmosmesibHasn paﬁoma cmydenmoe: COCTaBUTDH Ta6nnuy «Cucrema MCPp HU BCCOB.

HpOI/I3BOZ[HBI€ 1 OCHOBHBIC (1)1/13. CAUHUIBI»

Tema 1.
MexaHuka

Kunemarnka. Mexannueckoe npuxenue. Cucrema orcuera. TpacKTOpus IBUKEHUS.
[Tyts. [lepememenune. PaBHoMepHOE npsMonuHelHoe 1BukeHne. CKopocTb. OTHOCUTEIBLHOCTh MEXaHUYECKOTO

JIBIDKEHUS. 3aKOH CIIOKEHUs ckopocTel. ['paduku apmkenus. CpenHss CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHHU.

MrHoBeHHas: CKOpocTh. PaBHOYCKOpEHHOE NPSAMOIMHENHOE ABMKEHHE. Y ckopeHue. CBOOOJHOE MajeHHe Tell.
Junamuka. Macca u cuiia. Bzanmopelicteue Tein. 3akoHbl TMHaMUKH. CHIIBI B IPUPOJIE.

3aKOH BCEMUPHOIO TATOTEHUS. 3aKOHBI COXpaHeHHMs B MexaHuKe. lImnynbc Tena. 3akoH coxpaHeHUs! UMITYJbCa.
PeaktuBHOe nBrxkeHne. Mexanndeckas padora. MourHocTs. PaboTa cuibl TATOTEHUS, CUIIbI YIIPYTOCTH U CHIIBI
Tpenus. Mexanunueckas sHeprusi. Kunernueckas sHeprusi. Kunetnueckas sHeprus u padora. [loreniuanpHas
SHEprus B rpaBUTallMOHHOM noje. [loreHnuanbHas sHeprus ynpyro aeopMupoBaHHOIO Tena. 3aKOH COXpaHEHHUs
ITOJIHOM MEXaHUYECKON YHEPTUU.

N N NN NN

Bueayoumopnasa camocmoamenvhnasn padoma cmyoenmoes
peleHune 3aa4 1mo TemMe, MOJAroToBKa COOOIIEeHUH, TONOTHEHHE MaTepraia JeKIuu u3 uaTepHera. CocraBieHue
KPOCCBOPJIOB M TBOPUYECKUH 3a/1a4, paboTa ¢ yueOHUKOM, BBHITTOJIHEHHE CAMOCTOSITEIbHBIX 3a/IaHUH.

Tema 2.
OcCHOBBI

MoneKmepHaﬂ (l)lfl3l/lKa. ATroMucTHUECKAs TCOpHU CTPOCHUA BCIICCTBA. Ha6J'IIOIleHI/I$I " OIIBITHI,
MOATBCPKAAOIMINEC aTOMHO-MOJICKYJIIAPHOC CTPOCHUC BCUICCTBA. Macce u PasMEPLI MOJICKYII. TemnmoBoe JABUXKCHUC
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MOJICKYJISIPHO
i GU3NKH U
TepMOJIMHAM
HKH

4yacTull BeuiecTBa. bpoyHoBckoe nBuxkenue. MneanbHelil ra3. Temneparypa kak Mepa CpelHe KUHETUYECKOM
SHEPTrUU YACTHUIl. Y paBHEHUE COCTOSHUS UJI€aTBbHOTO Ta3a. Mojens skuaKocT. [IoBepXHOCTHOE HATSXKEHUE U
CMauMBaHUE.

Kpucrannuaeckne u amop(HbIC BelECTBA.

Tepmoaunamuka. Buyrpennss sueprus. PaboTa u TeriooTnaya kak ciocoobl K3MEHEHUS! BHYTPEHHEH SHEPruu.

IlepBblii 3aKOH TEPMOJAMHAMUKU. TEIIOBBIE MALIUHBI U UX IPUMEHEHHUE.

Brneayoumopnas camocmoamenvnasa paboma cmyoenmos
peleHue 3aay 1o TemMe, MoJAroToBKa COOOIIEeHUH, TONOTHEHHE MaTepuaa JeKuuu u3 uatepHera. CocraBieHue
KPOCCBOPJIOB ¥ TBOPYECKHX 3aJ1ad, padoTa ¢ Y4eOHUKOM, BBITIOJTHCHHE CAMOCTOSTCIIHHBIX 3a/JaHUM.

Tema 3.
OcHOBBI
3JIEKTPOIMHA
MHKH.

DuiekTpocTaTka. B3anMonelicTBre 3apsHKeHHBIX Tel. DIEKTPUUECKU 3apsi. 3aKOH COXpaHEHUS
AIIEKTpUYECKOro 3apsaa. 3akoH KynoHa. DineKkTpocTaTH4ecKoe M0JIe, Er0 OCHOBHbBIE XapaKTEPUCTUKU U CBS3b
MEXy HUMH.

IHocrosinubiii TOK. [locTosiHHBIN AnekTprueckuil TOK. Cuia ToKa, HalpsHKEHUE, JJIEKTPUIECKOE COMTPOTUBIICHHE.

3akoH OMa AJIs y4acTKa JIEKTPUYECKON LIEMH.
MarauTHoe moJie. MarHuTHOE 10JIE M €0 OCHOBHBIE XapaKTEPUCTUKHU. JleICTBME MarHUTHOTO TOJIS Ha
IIPOBOAHMK C TOKOM. 3aKOH AMIiepa. DJIEKTPOIBUraTeNb. SIBIEHUE 2JEKTPOMAarHUTHON MHTYKIUH.

NN NN

BHeaynuTopHasi caMoCTOsITeIbHAs Pad0Ta CTY1€HTOB

peleHure 3aja4 1mo TemMe, MoJAroToBKa COOOIIEeHUH, TONOTHEHHE MaTepuaa JeKIuu u3 uaTepHera. CocraBneHue
KPOCCBOPJIOB ¥ TBOPUECKHI 3a/1a4, paboTa ¢ y4eOHHKOM, BBITTOJTHEHUE CAMOCTOSTEIBHBIX 3/ IaHUH.
Cocrasnenue Tadbmuil, Harpumep «CpaBHEHHE TPOBOIUMOCTH B PA3TUYHBIX CPElax»,

WHAMBUIyaJIbHAS paboTa 1Mo kaproukam «OmpeeieHe XapakTePUCTHK ICKTPHUISCKOTO T0JIs, 000PYTI0BaHHOTO
JIBYMsI TOYEYHBIMU 3apsiAaMI», IIOATOTOBKA K OMPOCY, OTBETHI Ha BOMPOCHI MO TeMe «MarHuTHble CBOMCTBa
BEIIECTBAY.

Tema 4.
Koseoanue n
BOJIHBI

Mexanuyeckue KoJjiedanus 1 BoIHbl. CBoOOHBIE KosteOanus. [lepuon, yactoTa u aMIIMTyRa KoJeOaHui.
["apmonnueckue konebanus. MexaHnueckrue BOJHBI U UX BU/IbI. 3BYKOBBIE BOJIHBI. Y JIbTPa3BYKOBbHIE BOJHBI.
YAbpTpa3ByK U €ro UCHOJIb30BaHUE B MEULIMHE U TEXHUKE.
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DJIeKTPOMAarHUTHbBIE KoJIe0aHus U BOJIHbI. CBOOOIHBIE DJIEKTPOMarHuTHhIE Kosiebanus. KonebaTenpHbIi
KOHTYp. DJIEKTPOMArHUTHOE 110JIe. DJIEKTPOMarHuTHbIE BOIHbI. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.
CaeToBbI€e BOJIHBI. PazBuTHE NpeaCcTaBICHUIN O PUPOJIE CBETA. 3aKOHBI OTPAXKEHUS U IIPEIIOMIICHUS CBETA.
JInn3zbl. PopMyita TOHKON JTUH3BI.

CBETA.

OnTHyeckue mpruoOopklI.

Bueayoumopnasa camocmoamenvhas paboma cmyoenmos:
pelIeHHe 3aj1a4 110 TeMe, MMOATOTOBKA COOOIICHUH, OMOJHEHUE MaTepraa JeKIu u3 naTepHera. CocTaBlicHUE
KPOCCBOPJIOB ¥ TBOPYECKHIT 33124, paboTa ¢ y4eOHUKOM, BBIITOJIHEHUE CAMOCTOSITEITLHBIX 33 JaHHH.

Tema 5.
9J1eMeHTBI
KBaHTOBOH
(usuku.

KBaHToBbIe cBoiicTBa cBeTa. PaBHOBecHOE TemuioBoe usnydeHne. KBanrosas runoresa [lnanka.
®oroanektpuueckuii 3pdext. YpaBHenue DitHinTeitHa 11 BHemHero ¢potodddexra. @otoH. /laBnenue cpera.
Jyanu3m CBOMCTB CBETA.

®u3uka aroma. Mojnenu crpoenust aroma. OnbsIT Pezepdopaa.

@Du3uKa AaTOMHOIO S1/IPA M 3JIeMeHTapHbIX YacTull. COCTaB M CTPOCHUE aTOMHOTO sA/ipa. PaanoakTHBHOCTS.
PannoakTuBHBIEC N3IIy4eHUS U UX BO3/ICMCTBUE HA )KUBbIE OPTaHU3MBI.

NN

Brneayoumopnasa camocmoamenvnas padoma cmyoeHmog:
peleHue 3aja4 mo TeMe, MoJAroToBKa COOOIIEHUH, TOTIOTHeHHEe MaTeprana JeKInun u3 natepuera. CocraBieHue
KPOCCBOPJIOB M TBOPUECKUH 3a/1a4, paboTa ¢ y4eOHMKOM, BBIIIOJTHEHUE CAMOCTOSATENbHBIX 3aJaHUN.

Tema 6
Bcesennasa n
eé HBOJTIOL U

Crpoenne u passurue Beenennoit. Mozens paciupsitonieiics BeeneHHOM.
IIpoucxoxnenne CoHeuHoi cucrembl. CoBpeMeHHast (pu3nveckast KapTuHa MHUpA.

Brneayoumopnaa camocmoamensnas padoma cmyoeHmog:
peleHue 3a7a4 mo TeMe, MoJAroToBKa COOOIIEHU, TOMOTHeHHE MaTepraia JIeKIuy u3 natepuera. CocraBieHue
KPOCCBOPJIOB M TBOPUECKUH 3a51a4, paboTa ¢ y4eOHMKOM, BBIMTOJTHEHUE CAMOCTOSATEILHBIX 3aJaHH.

Konmponwvnasn paboma no pasoeny « Quzuka)

Pa3nen 2. XUMUS

30

Heopranuueckasi xumus
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XnMHYecKasi KapTHHA MUpa KaK COCTaBHAs 4acTh €CTECTBEHHO-HAYYHOM KapTUHBI MHpa. Pojb XuMuu B )KU3HU
COBpEeMEHHOro0 obuiecTBa. [I[puMeHenne JOCTHKEHUI COBPEMEHHON XUMHUH B TYMaHUTapHOU cepe AeATeIbHOCTH
oOmiecTBa. XMMHUECKOE coJiepkaHue yueOHOM qucuuIuinbbl « EcTecTBO3HaHME» TPU OCBOEHUM CHELMAIbHOCTEH

Tema 7 i

OCHOBHLIE CIIO conmanbHO-3KOHOMHYECKOTO U TYMAHHTAPHOTO HpO(l)I/IjIeI/I po(hecCHOHATLHOTO 00pa30BaHUS.
[Ipeamer xumun. BemectBo. AToM. Mosekyina. XUMHUYECKUM 3JIEMEHT U (POPMEI €T0 cyiiecTBoBaHus. [IpocTeie u

TOMTHSH 1 CJIOKHBIC BEIIECTBA.

3aKOHBI

XUMUH =
Bueayoumopnasa camocmosamenvhas padooma cmyoeHmog. PEIIeHUE 3a7ad 10 TeMe, MOATOTOBKA COOOIICHUH,
JOTIONIHEHHE MaTepuana JeKuud u3 uHTepHeTra. (CocTaBleHHE KPOCCBOPIOB M TBOPYECKUM 3aaad, pabora c 1
y4eOHUKOM, BBIITOJIHEHUE CAMOCTOSTEIBHBIX 3a0aHui. 3anonnenue madbiuybl npoOCmMbiX U CIOJUCHLIX BeUyeCms

Tema 8 Otkpsitue [lepuoanueckoro 3akona. [lepuonnyeckas cucrema xumuueckux snemeHToB /. . MenaeneeBa kak

IMepuoanueck | rpaduueckoe orobpakenue [lepronnyeckoro 3aKoHa.

Wif 3aK0H 1 3unauenue [lepuonnyeckoro 3akona u [leproanueckoit cucreMbl xuMmudeckux snnemeHToB Jl. YI. Menzaeneesa ans 9

CHCTEMA XHM. | Pa3BUTHUS HAYKH U MOHUMAHHUS XUMHUYECKOW KapTHHBI MUPA.

3J1eMEeHTOB

JINR

MenaeieeBa. .

Crpoenne Buneayoumopnaa camocmoamensnas paboma cmydenmoev. 9

— Pewenue unousuodyanvnvix 3a0ay. Iloocomoska coobwjenuii u npUMepos u3 OOn. TUmepamypbl.
Bopna B mpupoae, ObITy, TEXHUKE U Ha IPOU3BOCTBEe. DU3NUECKUE U XUMUYECKHE CBOMCTBA BObI. OnpecHeHHe 5
BOJIBI. ArperaTHbIC COCTOSHUS BOJIBI M €€ TIEPEXO/Ibl U3 OJHOTO arperaTHOTO COCTOSIHHSI B IPYTOE. 9

Tema 9

Bona, Brneayoumopnasa camocmoamenwvnan paboma Paboma coononnumensubiMu uCmoyHuKamu uHgopmayuu u

pacTBOpHI. UHmMepHem- pecypcamuno no020moeKe 1eKmMpoHHbIX npeseHmayutl, pegpepamos, coobuenuti no meme: «Booa,
pacmeopul»: «Boouvie pecypcol 3emnuy, «llocredcmsus 3azpsaznenus 600b1» 1

«DKonoeus 800vl», «Buodvl 3acpsazuenus 600»  «Hcnonvzoeanue cnoco6o8 ouucmku 600l 8 Ovlmy U Ha

npouszeoocmeey. «Mexanusm camooyucmku 600l 8 pexkaxy. « Kpyzoeopom 600vi» u m.o..

Tema 10 [TonsiTHE 0 XUMUYECKON peakuu. TUIBI XUMHUYECKHUX peakiuii. CKOpoCTh peakiuu U (PaKTopbl, OT KOTOPBIX OHA

XumMnuyeckue | 3aBUCHT. TermtoBoit 3G heKT XUMUIECKON peakini. XMMHUYECKOEe PAaBHOBECHE U CTIOCOOBI €r0 CMEIIEHUS. 4

peakuuu. Jlemoncmpayuu

Knaccuduka | Xumuyeckue peakiiMy ¢ BblJIeJI€HHEM TeIIoThl. OOpaTUMOCTh XMMHUECKHUX PEeaKIUH.
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uus BHeaynuropHas camocTosiTe/ibHasi padora. Pabora ¢ 10MOTHUTENBHBIMU HCTOYHUKAMU UH(POPMALIUH U
HeOpraHuyvec | MHTEPHET- PECypCaMHu I10 MOATOTOBKE IEKTPOHHBIX MPE3EHTALNH, pedeparoB, COOOIICHHI TTO TEME:
KHX «XuMnueckue npoueccbl B atMocepe»: «CoxpaHeHHE 030HOBOTO CIOSD», « DKOJIOTHS aTMOC(hephl», 3
coennHeHuit u | «KucinoTHele 1oXaU U cpena ooutanus», «O30HOBBIE ABIPHI U MAPHUKOBBIN 3(pdekT», «CMor U HOTOXMMUYECKHI
HX CBOCTBA. TYMaHy.

MeTtanibl. O6uue pusnyeckne 1 XMMUYeCKHe CBOWCTBA METAILJIOB.

Hemerabl. O01as XxapakTepucTrKa INIaBHBIX MOATPYII HEMETANIOB Ha MPUMEPE TaJIOreHOB.

Baxwuelinme coeIMHEHNS METAINIOB U HEMETAJJIOB B PUPOJIE U XO3SIMCTBEHHOM IESITENBHOCTH YEIOBEKA. 2
T KonTponbhas pabota nmo temam: «Knaccudukanus Xum.peakuii. Metaisl 1 HEMETaIIbD». 2

ema 11. Jemoncmpayuu: 2

MeTaniabl U

['openue MeTannoB (LIMHKA, Kelle3a, MarHus) B KUCIOPO/IE.
HeMeTaJIbI.

BueaynutopHasi camocTosiTeJibHAA Pa0d0Ta CTYICHTOB!

pelIeHre 3aa4 1o TeME, MOAr0TOBKa COOOIIEHNH, JOIIOJIHEHUE MaTeprara JIeKIUU u3 natepuera. CocraBieHne 1

KPOCCBOPJIOB M TBOPUECKHII 3a1a4, paboTa ¢ yueOHHKOM, BBITTOJTHEHNE CAMOCTOATEIbHBIX 3aJaHUH.

OPTAHUYECKASA XUMUSA

OcHOBHBIE IOHATHSI OPraHUYECKON XMMHUH M TEOPHUS CTPOEHUS OPraHN4YeCKUX coeqnHeHuii. [lonstue
Tema 12 nzomepuu. Buael nzomepun: crpykrypHas (yriiepoaHOro CKeleTa, oJ0KEeHUsI KpaTHON CBS3U WU
OcHoBHBIE (G YHKIIMOHAIBHOU TPYIINHI), TPOCTPAHCTBEHHAs. MHOT000pa3ue OpraHMuecKuX COSIMHEHHH.
NOHATHUS Yraesoaopoasl. [IpenenbHble 1 HenpeAenbHbIE YTAeBO10pOAbl. CTpOEHHE YIIIEBOAOPOOB, XapaKTepHbIE 2
OPraHM4ecKo | XMMUYECKHE CBOUCTBA yriieBoJoponoB. IIpencTaBureny yrineBoiopoaoB: METaH, 3TUIIEH, alleTHUIIEH, OEH3011.
i XUMMH. [IpumeneHue yrieBogopoa0B B Opranndeckom cuHTe3e. Peakius monmumepusanuu. Hed e, ra3, kaMeHHBIN yroJib
YraeBoaopoa | — NPUPOAHBIE HCTOYHUKHU YIIIEBOIOPOJIOB.
bl M UX BueaynuropHasi camocrosiTeibHass padora. Pabora CHONOTHUTENFHBIMM HUCTOYHUKAMHM WHPOpMAIMH U
NPHPOIHBIE MHTEPHET- PECYpCaMMIIO MOATOTOBKE AJIEKTPOHHBIX Ipe3eHTalui, pedeparoB, cooblieHuid no teme: «XuMus v 1
HCTOYHUKHU. OpraHm3M 4esoBeka»: «Boma B opranusMme uenoBeka», «DepmeHtol. VX ponb B opranuzme», «lopMOHBI,

«Butamunb», « XUMUS ¥ OBCEAHEBHAS )KU3HD UeJOBeKay, «JlomamHss anteukay «llumieBsle 106aBKmY.
Tema 13. Kucaopoacoaep:xamnme oprannyeckue Beuectsa. CoupThl, KapOOHOBBIE KHCIOTHI U CIIOKHBIE d(DUPBI: UX
Kucaopomoco | crpoeHue u xapakTepHble XUMUUeCKHe cBOMCTBA. [IpeacTaBuTeny KUCIOPOACOAepKAIIUX OPTaHUYECKUX 9
Aepikalue | COSAMHEHMUI: METUIIOBBII U 3TWIIOBBIM CIIUPTHI, [IIMIEPUH, YKCYCHAsI KUCJIOTa. Mblila KaKk COJIM BBICIINX 9
a30Toco/iep:k | KapOOHOBBIX KUCIOT. JKUPHI Kak CIIOKHbIE 3(UPBL. YTIEBOIBI: TII0K03a, KpaxMall, 1IeJUTI0JI03a.
amue A30TcojiepiKaniye OpraHuyecke coeInHeHusi. AMUHBI, aMUHOKUCIIOTHI, Oenku. CTpoeHue u OuoJorundeckas
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opraHuyeckn | QyHKUuUs OenkoB. XMMHUUYECKHE CBOWCTBA OeNKOB. I'eHeTHyecKast CBA3b MEX/y KJIaCCAMU OPraHUYECKUX
e COCIMHEHU.
COC/IUHECHUS.
Mosmmmepsbl.
BueaynuropHasi camocrosiTeJibHAasi padoTa CTYIeHTOB!
peleHne 3a1a4d Mo TeMe, MOJArOTOBKa COOOIICHUH, TOTOIHEHHE MaTepHasa JIGKIUU 3 uHTepHera. CocTaBiieHUEe
KPOCCBOPZIOB M TBOPYECKHH 33aJa4, paboTa ¢ yueOHUKOM, BBIIIOJHEHNUE CAMOCTOSITEIbHBIX 3aJaHUH.
XHMMHA ¥ OPraHU3M YeI0BeKa. XMMUYECKHE 3JIEMEHTHI B OpraHu3Me yesioBeka. OpraHudeckue u
Tema 14. Heopranuueckue eniectsa. OCHOBHbIE JKU3HEHHO HEOOXOMMBbIE COCTUHEHUS: OEIKHU, YTIIEBOIbI, JKUPBI,
Xumus u BUTAMMHBI. YTJIEBOJbI — IJIaBHBIM UCTOYHHK dHEPruu opranusma. Poib KUpoB B opranusMe. X0JIECTEPUH U €r0
JKM3Hb, pOJIb B 3JJ0POBBE UEIIOBEKA.
XUMHUS U MuHepasibHbIE BEIIECTBA B MPOAYKTaX MUTAaHWUs, MALIEeBbIe 100aBkU. COaTaHCHPOBaHHOE MTUTAHUE.
OpraHu3m Xumus B 0bITy. Bona. KauectBo Bojbl. Moromue u unctanme cpeacraa. [Ipasuia 6e3onacHoii paboTsl co
YeJI0BeKa. CpeAcTBaMu OBITOBOW XMMUHU.
Xumus B BueaynuropHas caMocTOsITEe/IbHAA Pa00Ta CTYICHTOB!
ObITY. pelieHre 3a1a4 1o TeMe, MOATr0TOBKA COOOIIEHUH, JOMOJIHEHNE MaTepuana JeKuuu u3 uHrepHera. CocraBieHue
KPOCCBOP/OB M TBOPUECKHI 3a/1a4, paboTa ¢ yueOHMKOM, BBIITOJHEHUE CAMOCTOSITEIIbHBIX 3aJaHH .
KontpoabHas padora no pasagey : «XuMus»
Paznen 3. BUOJIOT'USA. 24 gaca.
T 1 Kupas npuposaa kak 00beKT U3y4eHHs Onosoruu. MeTo bl uccieJoBaHusl )KUBOM Mpu-
ema IS pozsl B Onosnorun. OnpeaeneHne )XU3HNA(C MPUBICUEHUEM MaTepuaa U3 pasiesioB GU3NKU
Hauboaee U XUMHUH). YPOBHH OpraHU3aluy KU3HH.
o0mmue
NpeacTaBjIeH
Ust 0 KHBHIL Breayoumopnas camocmoamenvhas paboma cmyo0eHmos
cocTaBUTh cxeMy «lIpucrnoco0neHHOCTh )KUBBIX OPTaHU3MOB K CpeJie 0OUTaHH
Hcropus uzyuenus kieTkd. OCHOBHBIE MOJIOKEHHSI KJIETOYHOM Teopuu. KieTka —CcTpyKTypHO-(pyHKIIMOHATbHAS
(amemenTapHas) equHuLa )Ku3HU. CTpoeHue KiaeTku. [IpokaproThl U 9yKapuOThl — HHU3IIME U BHICIIUE KIETOYHbIE
Tema 16. opranu3Mbl. OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI KJIETKH 3yKapuoT. [loBepxHOCTHBIN anmapaT. CxeMaTH4HOE
Kuerka. OIMCAaHUE KHUJIKOCTHO-MO3anYHON MOJIEIH KJIETOUHBIX MeMOpaH. [{uTonina3sma — BHYTpEHHsIS cpeia KIETKH,
opranou il (opranesuisl). Kinerounoe siapo. @yHKIuA siipa: XpaHeHHE, BOCIPOU3BEICHUE U IIepeaaya
HaCJIEICTBEHHOW MH(OpMaIH, PErYJISIII XUMUYECKOW aKTUBHOCTH KJIeTKH. CTPYKTypa U PYHKIIMH XPOMOCOM.
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AyTOCOMBI ¥ MOJIOBBIE XPOMOCOMBI. MaTepHaibHOE €IUHCTBO OKPYKAIOIIEr0 MUpPa M XUMUYECKHI1 COCTaB JKHUBBIX
opranu3MoB. buosorniyeckoe 3HaUCHHE XUMUYECKUX 3JeMEeHTOB. Heoprannueckue BeniecTsa B COCTaBe KISTKH.
Posib BOABI Kak pacTBOPUTEIIS U OCHOBHOTO KOMIIOHEHTAa BHYTPEHHEN Cpeibl OpraHu3MoB. Heopranudeckue HOHBI.
VYrneBoas! 1 TUNHIEL B KieTke. CTpyKTypa u 6uosnorndeckue GyHKIUN OEIKOB. AMHHOKUCIOTH — MOHOMEPHI
6enkoB. CTpoeHue

HYKJICOTHIOB M CTpyKTypa nonuuykineotuanbix neneit JJHK u PHK, AT®. Bupycs! u 6aktepuodarm.
HexnerouHoe cTpoeHue, KU3HEHHBIH UKI U €T0 3aBUCUMOCTh OT KJIETOYHBIX (OpM >KkU3HHU. Bupycor —
BO30yauTeNM WH(MEKIIMOHHBIX 3a00JICBaHMIA; IOHATHE 00 OHKOBUpPYCcaxX. Bupyc nMMyHOIeduIMTa YeIoBeKa
(BUY). [Tpodunaktuka BUY-undpeknm.

BHeaynuTopHasi caMocTOsITeJIbHAsi padoTa CTYIeHTOB:

MOATOTOBKA COOOIIEHMIA, JOTIOTHEHUE MaTepualia JISKIMK M3 MHTepHeTa. [lonroToBka OTBETOB Ha BONPOCH IO
teme «JHK». «Teopun BO3HUKHOBEHHUS >KU3HHM Ha 3emJiie». HalUcaTh COOOLIEHHE Ha TeMy: «XPOMOCOMHBIE
aHOMAaJIMU ¥ UX NMpUYuHb. Hammcars cooOmieHne Ha Temy: «3abosieBaHMsI YEIOBEKa, CBI3aHHBIE C BO3JCHCTBUEM
pasInYHbIX (HaKTOPOBY.

Tema 17.
Opranusm.

Oprannsm — eauHoe 1emnoe. MHoroo0pasue Opranu3MoB.

OOMeH BeIeCTBOM M SHEprHel ¢ OKpYKarolel cpe1oi Kak Heo0X0AUMOE YCIOBHE CYIECTBOBAHUS KHUBbIX
cucrteM. CltocoOHOCTh K CaMOBOCIIPOM3BEACHUIO — OHA U3 OCHOBHBIX 0COOEHHOCTEH KHUBBIX OPraHU3MOB.
JleneHue KJIETKH — OCHOBA POCTa, Pa3BUTHS U pa3MHOXKEHMs opraHn3MoB. becnonoe pazmuosxenue. [TonoBoit
IPOLIECC U MOJIOBOE pa3MHOXeHne. OII0JOTBOPEHHUE, €T0 OMOIOTHYECKOe 3HaYECHHE.

[TonsiTHEe 006 MHAMBUYAIBHOM (OHTOTEHE3), SMOPUOHAIILHOM (3MOpPHOreHe3) U MOCTIMOPHOHAIBHOM Pa3BUTHH.
WNunuBrayabHOE pa3BUTHE Y€JI0BEKa M €r0 BO3MOXKHBIE HapymieHus. OOIIre mpeacTaBIeHus O HAaCIeICTBEHHOCTH
U U3MEHUYUBOCTH. [ 'eHeTHuecKkast TEepMHUHOJIOTUS M CUMBOJIMKA. 3aKOHOMEPHOCTH HacienoBanus. Hacnenosanue
NPU3HAKOB y YenoBeka. [lomoBeie xpoMocombl. CIeTIEHHOE ¢ TTOJIOM HaclienoBanue. HacnencrBeHnble 6oe3Hu
4eJI0BeKa, MX MPUYMHBI U npoduiakTrka. COBpeMeHHbIE MPEICTABIECHUS O T€HE U TeHOME.

['eneTHuecKre 3aKOHOMEPHOCTH N3MeHYnBOCTH. Kitaccudukarms ¢popm n3mMeHUnBOCTH. BrimsiHue MyTareHoB Ha
opranusM uesoBeka. [IpeamMer, 3a1aun 1 MeTO/IbI ceNleKuu. [ eHeTHUecKne 3aKOHOMEPHOCTH CEIEKIIMU. Y YeHHe
H. V. BaBuiioBa o 1ieHTpax MHOroo0pasus U MpOUCX0XKIECHUS KyJIbTYPHBIX pacTeHul. buorexnomnorus, ee
JOCTHKEHUS, IEPCIIEKTUBBI PA3BUTHUS.

NN DNDNDDNDN

BueaynuropHas caMocTosiTe/IbHAsI pa0oTa CTYIECHTOB!
HOATOTOBKA COOOILIEHUH, IONOJIHEHNE MaTepHaa JeKIuM U3 uHTepHeTa. CocTaBiIeHHe KPOCCBOPAOB U TBOPYECKUX
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3as1a4, paboTa ¢ yueOHUKOM

DBOITIOLIMOHHAS TEOPHUS U €€ POJib B (POPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAYUYHOU KapTUHBI MUpa. Bun, ero
kputepuu. [lonynsauusa kak cCTpyKTypHasi eIMHUIA BUAA U 3BOJtOLUU. CHHTETHYECKas TEOPHs IBOJIOLIUH .
JIBr>KyIIIME CUITBI BOJIIOIIMU B COOTBETCTBUH C CHHTETHUECKOM Teopueil apomtonuu (CTI). 'enernueckue
3aKOHOMEPHOCTH SBOJIIOIIMOHHOTO MpoIiecca.

Pesynbrarsl 3Bomonnu. CoxpaneHrne MHOT000pas3usi BUJOB KaK OCHOBA YCTOHYHMBOTO pa3BUTHs OHOC(EpBI.
[TpuuuHbl BeIMUpanus BUI0B. brongoruueckuii mporpecc U Ononoruueckuit perpecc. I'umnoTe3sl MpoucxoxKaCHUS
YKU3HU. Y CII0’)KHEHHUE )KUBBIX OPraHU3MOB Ha 3eMJI€ B IIPOLIECCE 3BOIOLUU. AHTPOIIOI€HE3 U €r0
3aKOHOMEPHOCTH. J[0Ka3aTenbCTBA POJCTBA YEIOBEKA C MIIEKONUTAIOIIMMHU KUBOTHBIMU. DKOJIOTUYECKHE
(akTOpbI AaHTPOIIOT€HE3A: YCIIOKHEHNE NOMYISILIMOHHON CTPYKTYpPBI BUA, U3TOTOBICHUE OPYAUN TpyAa, IEPEXO/L
OT PacCTUTEIHLHOTO K CMEIIAaHHOMY THUITY IUTAHUS, UCTIONb30BaHue OrHs. [losBIeHEe MBICIIUTENBHON AEITETbHOCTH
Y WICHOpPa3aenbHOU peun. [IponcxoxaeHne 4eoBeyecKkux pac.

Kontponbnas pabota.

Tema 18. Bua.

NDNDDNDNDNDDN

BHeaynuropHasi caMocTosiTe/IbHAsI paboTa CTYIeHTOB!
[TonroroBuTh coOOIIEHUST TO TeMmaM: «BiMsHHE TOKCHYHBIX BEIIECTB HAa Pa3BUTHE MU 3JI0POBHE UEJIOBEKAY, 2
«BrnusH1e HapKOTHYECKNX BelecTB (Tabaka, allkorojsi, HAPKOTUKOB ) Ha 3710POBbE YEIIOBEKA.

[TpenMeT u 3a1a4u SKOJOTUH: yYeHHE 00 IKOJOrHuecKHuX (PakTopax, yudeHHe o coo0IIecTBaX OpraHu3MOB, YUEHHE
o Ouocdepe. Dxonorunueckue HakTopbl, 0COOEHHOCTH UX BO3JCHCTBHUSA. DKOJIOTHUECKas XapaKTepUCTHKA BUA.
[Tonsitue 06 skonmornueckux cucreMax. Llenu nutanus, Tpoduueckre ypoBHH. bruoreoreHos kak sKoCUCTEMA.
buorneHo3 u 6moron kak KOMIOHEHTHI OuoreorieHo3a. buocdepa — rmobanpHas sxocucrema. Yuenue B. U.

Tema 19. Bepnazackoro o 6uocdepe. Posb xuBbix opranu3smos B Ouocdepe. buomacca. buonornueckuiit Kpyropopor (Ha 4
JKocucTeMa. | IpUMepe KpyroBopoTa yriepoja). OCHOBHbIE HallpaBlIeHUs BO3/IeHCTBUS yenoBeka Ha Ouocgepy. Tpanchopmanus
€CTECTBEHHBIX DKOJIOTHYECKUX cUcTeM. OCOOEHHOCTH arpodKOCHCTEM (arpoll€HO30B).
BHeaynuropHas caMocTosiTe/ibHAsi paboTa CTYIeHTOB! 9
MOATOTOBKA COOOIICHUH, TOTIOJIHEHHE MaTepraa JEeKIMU U3 UHTEpPHETA.
JuddepeHunpoBaHHbIi 3a4€T. 2
HUTOro 108

J171s XapaKTepUCTUKU YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCIOIb3YIOTCS CeAYIole 0003HaueHus: 1. — 03HAaKOMUTENbHEIN (y3HABaHUE paHee
M3y4YEHHBIX 0OBEKTOB, CBOMCTB); 2. — PENPOAYKTUBHBIN (BBITOTHEHUE ACSITEIILHOCTH IO 00pa3ily, MHCTPYKIIUU WJTU TI0JT PYKOBOJICTBOM). 3. —
MPOYKTUBHBIN (TNIAHUPOBAHUE U CAMOCTOSTEILHOE BHITIOTHEHHE JISATEIBHOCTH, PEIIeHNEe TPOOIEMHBIX 3a71a4)




3. YueGHO-MeTOAMYECKOE U MATEPHAILHO-TEXHHYECKOe o0ecneyeHne NporpaMmmal
yueonoi nucuunmubl KECTECTBO3HAHMUME».
3.1. Peanmuzanust mporpaMMbl  TUCIUIUIMHBI TpeOyeT Hamuuusi KaOWMHEeTOB: «Dusmkay,
«XuMua», «bronorus».
O6opynoBanne yaeOHBIX KAOMHETOB:

1. mocajouHbIe MECTa IO KOJIMYECTBY OOyUarOIMINUXCS;

2. pabouee MeCTO MpenojaaBaTes.

-KOMIUIEKT y4eOHO-METOJMYECKOW IOKyMEHTaluu (Y4eOHHKH M y4deOHbIe MOCOOHS, KapTOUKH-
3aJjaHus, KOMIUICKTHl TECTOBBIX 3aJlaHUii, PYKOBOJCTBO JUIS BBIMOJIHEHUS JIaOOPaTOPHO-
MPAKTUYECKHUX PadoT ).

- HarJBIIHBIC TIOCOOMS (CXEMBI, TAOIHUIIBI, MOJICIN KPUCTAUTMYECKUX PEIIETOK, H300pa3uTeIbHbIC
U HaTypaJIbHbIE [1OCOOUS);

-1abopaTtopHble TPUOOPEI W 00OpyAOBaHUE (IEMOHCTPAIIMOHHBIC TPHOOPHI, , BECHI
nabopaTopHbIe, TEPMOMETPHI JIA0OpATOPHBIC, MITATUBEI METATMYECKHE, JTa0opaTopHas Tocyna 1
XHUMHUYECKHE PEAKTUBBI).

TexHuueckue cpencTBa 0OydeHus:

MenuanpoekTop ¢ BbIxonoM B uHTepHeT.MHpopMmannonnblii  kabiner Ne 36).

3.2. UndopmanuonHoe odecrieyeHne 00y4eHust
IlepeueHb peKOMEHAYeMBIX Y4eOHBIX u3AaHUil, VIHTepHeT-pecypcoB, I0MOJTHHUTEILHOM
JINTEPaTypbl
OCHOBHBIE HCTOYHUKH:
1.I'abpuensun O.C. Xumus: yueb. [ns mpodeccuit u crneuuanbHOCTEH COLMAIBHO-
AKOHOMHYECKOTO ¥ rymManutapHoro npoduneii / O.C. I'abpuensn, U.I'. Octpoymos. — M., 2016.
2.T'abpuensa O.C. Xumusi: yueb.11s crya. npod. yueb. 3aBenenuii / O.C. 'abpuensu, U.T.
OctpoymoB. — M., 2015.
3. B.®. Imutpuea «dusukay, yueoHuk, ansa cryaeato CIIO. r.Mocksa, 2016 T.
4. T.5. lyOHuieBa «KOHUENIMS COBPEMEHHOTO ecTeCTBO3HaHU», I.HoBocubupck, OO0
«3paTensctBOY, 2015 1.
5. KaceanoB B.A. ®uzuka 10 xin. YueObHuk juis oOrieoOpa3oBaTelnbHBIX Yy4e€OHBIX
3aBeAcHuil. — M., 2015.
6.B.YebnimeB «buomnorusy, yueonuk nis crynento CI1O, Mocksa, 2016 r.
HuTepHeT-pecypcesl:
www.fiz. 1 september.ru
www.pnpi.spb.ru
www. hemi. wallst. ru («Xumusi. O6pazoBaTeNbHBIN CAUT ISl IIKOJIBHUKOBY).
www.biology.asvu.ru

KanpoBoe oGecneuenue. OOyueHHE CTYIEHTOB OCYIIECTBISET MPENOAaBaTENb C BBICIINM
MeJarornyeckuM 00pa30BaHHUEM, COOTBETCTBYIONIETO MPOMUIs, KBATH(PUKAITMOHHON KaTEeroOpuu,
MPOIIEAIINI CTaXUPOBKY B Y4EOHBIX 3aBE/ICHUSAX HE PEKe OJTHOTO pasa B 3 rojia, B COOTBETCTBHH
C TIperojaBaeMoi yueOHON AUCITUTUTMHOM.

3.4. YcaoBus peaju3anuy NporpaMmMbl JJIsl JIUI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI.

[Iporpamma pazpaborana ¢ ydeToM TpeOoBaHUN MPOQPECCHOHAIBHOTO CTaHIApTa U B
COOTBETCTBHUHM C OCOOCHHOCTSIMH 0Opa3oBaTeNbHBIX MOTpeOHOCcTel mHBanmuaoB u jmn OB3 ¢
Y4eTOM BO3MOXKHOCTEH WX ICHXO(DH3MYECKOTO Pa3BUTHUS W WX BO3MOXKHOCTSAMH. [Iporpamma
pazpaboTaHa Ha OCHOBE  METOJMYECKMX pEKOMEHAAIMA 10 pa3padoTke M peaau3anuu
a/IalITHPOBAHHBIX 00pPA30BaTEIbHBIX MPOrPaMM CpeAHEro NpodecCHOHATBLHOr0 00pa3oBaHMUs,
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YTBEPXKICHHBIC TUpEKTOpoM JlemapraMeHTa rocyaapCTBEHHOH IOJUTHKUA B c(epe MOATOTOBKU
pabouux kagpoB u JAI10O Hayku Poccun ot 20 ampens 2015r. Ne06-830.

Js obOyuatomuxcst w3 uncia jun ¢ OB3 (MHBamMmOB, NeTEH-MHBAIMIOB) pealu3arus
nporpammbl  yueOHoM  mucnmmuindabl «KECTECTBO3HAHUME» mnpoBoguTcs ¢ yderom
OCOOCHHOCTEW WX TNCHUXO(PU3NYECKOTO PA3BUTHS, WX WHAWBHIYATbHBIX BO3MOXHOCTEH U
COCTOSIHUS 37I0POBbSI, IyTeM COOJIIOICHUS CIEAYIOIUX 00IUX TpeOOBaHUI:

- TpOBEJEHUE YYECOHBIX 3aHSATUH, MPOMEKYTOUYHON AaTTECTAlMHM MO JUCHHIUIMHE IS JIUI] C
OTrpaHUYEHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBbS (MHBAJIUAOB, ACTEH-UHBAIUIOB)B OJIHON ayAUTOPHH
COBMECTHO C 00yYaroIMUMUCS, HE UMEIOIIUMHU OTPAHUYCHHBIX BO3MOXXHOCTEH 3/10pOBBS, €CIH 3TO
HE CO3/1aeT TPYAHOCTEH sl 00yUaroIuXCs;
- TPUCYTCTBHE B AayIAHTOPUU ACCHCTEHTa, OKA3bIBAIOLIETO OO0YYarOIUMCS HE0O0X0IUMYIO
TEXHUYECKYIO MOMOIb C YYETOM MX HWHAMBHUAYaJIbHBIX 0COOEHHOCTEH (3aHATH pabouee MecTo,
NepeaBUraThCs, IPOYNTATh U OPOPMUTH 3aJaHHE, OOIATHCS C MPENOIaBaTEIeM);
- IOJIb30BaHUE HEOOXOJUMBIMU O0YYAIOIIKUMCS TEXHUYECKH CPEACTBAMU HA YUEOHBIX 3aHSITHSIX C
Y4eTOM HX WHIAUBHIYATLHBIX OCOOCHHOCTEH;
- obecreyeHre BO3MOXKHOCTH OECHpENsSTCTBEHHOTO JOCTyNa OOy4YalolUXCsl B ayJIUTOpPUH, a
TaKKe UX MPEObIBAHMS B YKA3aHHBIX TTOMEIIICHUSIX.

Mamepuanvro-mexuuueckoe obecneueHue.

CryneHtsl 00ydaroTcsi B KaOMHETaxX C JOCTYIIOM K KOMIBIOTEpY M pecypcam WHTepHer,
IpH  HEOOXOAMMOCTH TMOJB3YIOTCS Oubnmuorexoil. Peanmuzanusa y4eOHOW — TUCIUILIMHBI
OCYIIECTBJISIETCS. B KAaOMHETE C BBIJCICHHEM CICHHAIBHBIX MECT IJIsl JIUI C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3710pOBbsi. MH(pacTpykTypa o0pa3oBaTelbHON OpraHu3alud, MaTepuaibHas
0a3a COOTBETCTBYET COBPEMEHHBIM TPeOOBAHMSAM M JOCTATOYHA Ui CO3JaHHUSA TpPeOyeMbIX
yCIOBUM 11 OOy4eHHMs] W PAa3BUTHS JUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbBS
(MHBAIUIOB, IETEH-UHBAIUIOB).

Kaoposoe obecneuenue obpaszosamenvrozco npoyecca.
Peanuzamust mporpaMMbl OCYIIECTBIISIETCS TEAAroru4ecKuMU KaJapamH, WMEIOIMIUMH BBICIICE
MeJarornyeckoe oOpa3oBaHME COOTBETCTBYIOLIEE IMPENoJaBacMOi JHUCHHUIUIMHE c
00s13aTeITLHBIM MTPOXOKICHIEM CTAXKHUPOBOK U TOBBINICHUS KBAUTH(DHUKAIIMK HE PEKEe OJTHOTO pasza
B 3 rojia, a Tak e W KypChl MOBBIMICHUS KBaTHU(PHUKAIUU ISl TIEIaroroB M0 WHKIIO3UBHOMY
oOpazoBannto misa obyuenus ymn ¢ OB3 (uHBanmmmos, aerei-uHBanmuaoB). [IpenomaBarenun
JIOJKHBI 3HATh TOPSAOK pealu3alud JUAAKTHYECKUX MPHUHIMIIOB WHIUBUAYATbHOTO H
¢ depeHIIMPOBAHHOTO TOAXO0/0B, Pa3BUBAIOIIETO, HAIISIIHOTO W IMPAKTUYECKOTO XapakTepa
o0OyueHusl.
Yuebno — memoouueckoe u ungpopmayuornHoe obecneuenue.

OOyueHne OpraHU30BaHO C WCIOJIb30BAHUEM CHEIUAIBHBIX METOJIOB OOY4YeHUs W
IUJIaKTHUYECKUX MAaTepUanoB, COCTABIEHHBIX C YYE€TOM OCOOEHHOCTEH MCHXO(pU3NIECKOTO
Pa3BUTHS, UHIAUBUIYATBHBIX BO3MOKHOCTEM U COCTOSIHHSI 3/I0POBbSl TakuxX oOydarommxcs. B
OCBOGHUU Yy4eOHON AMCUUIUIMHBI UHBAIHMIAMHU M JIMIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/I0pOBbsl  y4E€OHO-METOJUYECKHE MAaTepHalIbl JIJIsl CAMOCTOSITEIbHOM pabOThI MPEIOCTABIISIOTCS B
dbopMax, amanTHPOBAaHHBIX K OTPAaHUYCHHUSIM HUX 3J0POBbsl M BOCHpUATHUS WHGOpMALUU: B
nevyaTHol gopme win B GopMe 3JIEKTPOHHOTO JOKYMEHTA.

OpranuzanroHHO-TIEIATOTHYECKOE COMPOBOXKACHUE HAIMpPABJICHO Ha KOHTPOIb YYEOBI
oOyuJarolerocss MHBJIMJA UM O0y4aromerocsi ¢ OrpaHUYEHHBIMA BO3MOKHOCTSIMH 3/10POBbSI B
COOTBETCTBHUHM C TpaduKOM yueOHOro Tmpolecca B YCIOBHUSX HHKIIO3UBHOTO OOYYEHHS.
CopelictBue B O0y4YeHUHM pealn3yeTcsi uepe3 HHAMBUAYATbHYIO PadOTy C 00y4arolmMMHCS
(xoncynpranuu). Komrutektamust OubOmuoredHoro ¢oHIA OCYIIECTBISIETCS — AJIEKTPOHHBIMU
W3/IaHUSIMU OCHOBHOM U JIOTIOJTHUTENHHOM YI€OHOMN JTUTEPaTyphl TIO MPENoAaBaeMOi TUCITUTUIHHE.
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Konmponws u oyenka pezynbmamog ocoeHuss OUCYUNTUHBL.
KOHTpO/b M OLICHKA pe3yJIbTaTOB OCBOCHMS TUCLUIUIMHBI OCYIIECTBIIACTCA IIPENoAaBaTeieM Kak
TPaJMLIMOHHBIMU, TAaK MHHOBALIMOHHBIMU METOJAMHM, BKJIIOYas KOMIIBIOTEPHBIE TEXHOJOTHUHU.
@®opMbI KOHTPOJIS 1Sl 0OYHYAIOIIMXCSl ¢ OIPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pOBbsI(MHBAJIMIOB,
JeTeH-UHBAJINIOB)yCTAaHABIMBAIOTCA  C  Y4€TOM  HWHAMBUAYAIBHBIX  TCUXO(U3UYECKUX
ocoOeHHOCTeH (YCTHO, HIMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIbIOTEpe, TecTupoBaHue). [lpu
MOJrOTOBKE K OTBETY OOYYarOIIUMCS HPU HEOOXOAMMOCTH IMPEIOCTABIACTCS JAONOJHUTEIBHOE
Bpemsa. IIpy DpOXOXACHMM TNPOMEXKYTOYHOM  arTecTallid  BO3MOXHO  YCTaHOBJICHUE
WH/IMBUYAIBHBIX TPa(UKOB.
Ocobennocmu peanuzayuu RPoOcpammul 05 00YUAIOWUXCS C HAPYUWEHUEM CLYXd.

Y4eOHbIE MaTepuall TPEACTABIACTCS B NHUCHBMEHHOM M JJIGKTPOHHOM BapHaHTaX, C
HOJPOOHBIM Pa3bICHEHHUEM HOBBIX TEPMHMHOB. Ha JIEKIIMOHHBIX U NPAKTUKO-OPUEHTHPOBAHHBIX
3aHATUSX BU3YAJIbHBIM MaTepual B XOAE €ro IPEJCTaBICHUS YETKO IIPOrOBAPUBAETCS, I0CIIE
OOBbsICHEHUsI Kakoro-aubo Bompoca HeoOXoAuMO Jenarh HeOosblue mnayssl. Ilupoko
MCTOJIB3YeTCsl WIUTFOCTPATUBHBIA MaTepuall: OOYydYalOIIMMCS MPEIbSIBISIOTCS KapTOUKH, CXEMBI,
IJTAKaTBI, TJI0OCCAPHi, BUIEOMATEPHAIIBI U .

[TpopabaTeiBaHNE HCTOPUYECKUX TEKCTOB HAIIPABJIEHO HA Pa3BUTUE YCTHOM U MHCbMEHHOU
peun, oOoraiieHWe U aKTUBU3ALMUIO CJIOBaps, (OPMHUPOBAHUME YMEHUS IMOHMMATh CJIOBECHbBIE
UHCTPYKLUHU, NEPEBOJUTh MX B CAMOUHCTPYKLHH, (POpMYIHpoBaThb U IJIAHUPOBATH pPELLIEHUE
pa3IMYHBIX UHTEIIEKTYaJIbHBIX 3a1a4. LlenecooOpa3Ho peryaupoBarh COOTHOLIEHHE BepOaIbHBIX
1 HeBEepOATbHBIX KOMIIOHEHTOB IPH OCYIIECTBICHUN HHTEIICKTYAIBHBIX OMEpPaIii.

B npouecce o0yueHust JUIl ¢ HapyLUIeHHEM CilyXa MpernojaBaTeieM Y4YUTHIBAeTCs, YTO
OCHOBHBIM CITOCOOOM BOCHIPHUSTHS PEUM TIIYXUMH OOYYaIOUIMMHCS SBIISIETCS UYTEHHE C TYO,
CJIa0OCIIBIIAIMMEI — CIYX0-3pUTeNbHOE BocnpusaThe. OCylecTBIsSeTCS KOHTPOIb 3a TEM, YTOOBI
o0ydJaromuecsi ¢ HapyIICHUEM CITyXa MOJIb30BAJIMCh HHUBHUYaIbHBIMH CIyXOBBIMH aIlllapaTaMH,
obecreynBaOIUMK 00JIee TOUHOE CIyX0-3pUTEIbHOE BOCIPUATHE PEUH.

Ha  nmuddepenumupoBanHOM  3adere 1O  AWCHUIUIMHE  TakKUM  OOYYarOIUMCS
IIPEOCTABIIAETCS] BO3MOXKHOCTh OTBETA B MMCbMEHHOM (hopme.

Ocobennocmu peanusayuu npozpammyl 0isl 00YYAIOWUXCSL C HAPYULeHUEM 3PEHUs.

[Tpu ocBoeHuM y4eOHON IUCHMIUIMHBI MPEAOCTABISAIOTCS TU(IOTEXHUYECKUE CPEICTBA:
pu HEOOXOJUMOCTH — KOMIUIEKT NHCbMEHHBIX NpPHUHAJUIE)KHOCTEH M Oymara A MHcbMa
penbedHO-TOYeyHbIM HIpupTOM bpaiins, kommbloTep cO CHENHaIM3UPOBAHHBIM MPOrPAMMHBIM
o0ecrnieueHrneM; pu HEOOXOAUMOCTH MPEAOCTABISETCS YBEIMUMBAIOIIEE YCTPOUCTBO, BOZMOKHO
TaKXe UCIOJIb30BaHNE COOCTBEHHBIX YBEIUUNBAIOLINX YCTPOUCTB.

VY4eOHble 1OCOOMS M MaTepuanbl JJIsl CAMOCTOSTEIbHOM padOThl JIOJKHBI OBITh
IIpeJICTaBIIeHbI B (popMax, aAalTHPOBAHHBIX K OTPAaHUYEHUSAM HUX 3/10POBbBSI:

- B IeyaTHOM (hopMe yBEJIIMYEHHBIM HIPU(TOM;
- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina;

- B IeyaTHo# popme Ha si3bike bpaiins.

AKTHBHO HCIOJB3YIOTCSI COBPEMEHHBIE KOMIIBIOTEPHbIE TEXHOJOTHMH. KoMIbIoTEphI
OCHAILlEHB! CIeIUAIbHBIM IPOTPaMMHBIM OO€CIIeYeHHEM: MporpaMMa 3KpaHHoro jgocryna JAWS
(pupma FreedomScientific), VIRGO wumum COBRA (BaumRetekAG). IIporpamma NVDA
MO3BOJISIET 0OYUAIOMIMMCS C HapyIIEHUEM 3pEHHs Yepe3 peueBOi BBIBOJ] CUMTHIBATh UH(OPMAIIHIO
C DKpaHa KOMIIbIOTE€pPa, BBOAMTH TEKCT, MOJyYyaTh M OTIPABIATH IOYTOBBIE COOOIICHHUS,
MOJIb30BaThCsl MHTEPHET-pecypcamMu U T.J4. s cnaboBuAsIIMX 00yUJaloMMUXCsl C OCTPOTOM 3peHust
or 0,05 mo 0,3 D, y KOTOpPBIX 3pHUTEIBHBINA AaHAIU3ATOP SABJISIETCS BEIYIIMM IPU BOCIPUATHH
OKpY>KaloIlero MUpa UCIONb3yeTCsl MporpaMMa yBelndeHus: skpaHa MagicScreenMagnification,
yBEITUYHUBaIOIIee n300pakeHue ot 3-X 10 72-X 1 oT 3-X 110 52-X pa3 COOTBETCTBEHHO.

TudnonnpopMaiioHHble CpeACTBA: JAUKTOPOH, HOYTOYK €O CHELHATM3HMPOBAHHBIM
MIPOrpaMMHBIM oOecrieueHneM i He3pauux. KoMmbloTepsl co cienuanbHbIMU NIPOrpaMMaMy U
TU(DIOTEXHUUECKUE CPEICTBA MO3BOJIAIOT 00YUYaIOIIMMCS ONEPATUBHO MOJIyYaTh MH(OpMAIUo B
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yInoOHOU A BocTpusaTus (opMe: TaKTUIHHOU, ayAro, WK B YBEIUYECHHOM (hopMare, moiaydarh
JOCTYIl K TI€YaTHBIM JIMTEPaTypHbIM HCTOYHHWKAM, HMCIONTUMCS B OuOMMoTeke (ydeOHHUKaM,
y4eOHBIM MTOCOOUSIM, JKypHAJIaM | JIp.).

Ha nuddepenimpoBaHHOM 3a4eTe MO TUCIMILTUHE IS CIa00BHIANIMX 00ECIeUnBaeTCs
JOCTaTOYHOE OCBEIICHHE, JIOIMYCKAeTCS HCIOJIb30BaHHE COOCTBEHHBIX YBEIHUYUTEIBHBIX
YCTPOWCTB, HE3PSIYUM BOIIPOCHI 3aYMTHIBAIOTCS MPEOIABATEIIEM UIIH AaCCHCTEHTOM.

Ocobennocmu peanusayuu npozpammbl 0isi 00Y4AIOWUXCS C HapYueHueMm OnOPHO-
08ucamenbHoO20 annapama.

[Tepememienune monei ¢ BolpaxkeHHbIMU HOJIA 3artpynHeHo, Uil Takux oOydaroumuxcs
paspabarbIBaeTCs  MHAWBUIYAIbHBIM rpauK MOCELIEHUs 3aHATHH B COYETAaHMH C
JTMCTAaHIIMOHHBIME (opMaMu oO0y4yeHHs (BeOMHApBI, CBA3b MpErnojaBareis ¢ OOydarolmMuMCs MO
CKailly, o 3JIEKTPOHHOM 1ouTe, Mo TeiaedoHy U Ap. crnocoOsl B3aumoeiicTeus). O0ydarommmes
C TOpaXEHHWEM BEPXHHX KOHEYHOCTEH MpPEJOCTaBIISCTCS BO3MOXHOCTH  IOJIb30BAThCA
JTUKTO(OHOM JUISl 3alIUCH JICKIIUOHHOTO MaTepHala.

YueOHble MaTepuansl (yaeOHUKH, TOCOOUS, IEKIIMOHHBIA MaTepHa, MPe3eHTAUH, CIUCKH
PEKOMEHAYEeMOH JINTepaTypbl, II0ccapuil, 3alaHusl 1151 CAMOCTOSTEIbHON PabOThI) AOJIKHBI OBITH
MpEeCTaBICHBI B (popMax, aAanTHPOBAHHBIX K OTPAaHUYEHUSIM HX 3/I0POBBSI:

- B IeYaTHOM opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;
- B popme ayauodaiina;

- B (hopMe BHIEOMATEPUAIIOB.

HeoOxonuMo  uUCHoOnb30BaHME  aJbTEPHATHUBHBIX  YCTPOIMCTB BBOJAa HMH(OpMaIu,
CTEIMANBHBIX BO3MOXKHOCTEH OINEPAalMOHHBIX CHUCTEM, TaKMX Kak SKpaHHas KJIaBHATypa, C
MIOMOILBIO KOTOPOIl MO’KHO BBOJMTbH TEKCT, HACTPOHKA AEWCTBUI IPH BBOJIE TEKCTA, U300paKeHUS
C TMOMOIIBIO KJIABUATYPbI HITH MBIIIIH.
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4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JUCHUIIVIMHBI «<ECTECTBO3HAHUME».

Pe3ynbTaTel

(ocBOCHHBIE
KOMIICTCHITNH )

OCHOBHBIE TOKA3aTEN
OIICHKU pe3yJibTaTa

q)OprI N MCTOABI KOHTPOJIA

OK.1 Ilonumars
CYILIHOCTh U
COLIMAIbHYIO
3HAYUMOCTh CBOEH
Oynymieit mpodeccuu,
MPOSIBIISITH K HEM
YCTONYUBBIA UHTEPEC.

AprymeHTupyer CBOM
BBIOOD B
npodeccnoHaTEHOM
CaMOOINPEEIICHUN.
Yy4acTByeT B MEpPONIPUATHSIX
CIOCOOCTBYIOIIUX
npodeccuoHanTbHOMY

Pa3BUTHUIO.

Vyactue B HIIK, nucTaHIInOHHEIX,
y4eOHBIX OJTMMITHAIaX, KOHKypCcax.

OK 2. Opranu3zoBbIBaTh
COOCTBEHHYIO
JEeSITENIbHOCTD, UCXOIS
U3 LIEJIH U CIIOCOO0B ee
JOCTHKCHHS,
OIpeIeIEHHBIX
PYKOBOJUTEIIEM.

CTaBHT 1I€JIH BBITTOJHEHHS
nesTenbHOCTH. Haxogut
CIOCOOBI peaau3au
CaMOCTOSITEIbHOM
OCATCIIBHOCTU B
COOTBETCTBHUH C 3aJJaHHUEM.

KoHTposbHBIe pabOTHI, TECTHI,
MPaKTUYECKHE PabOTHI.

OK 3. AHanu3upoBarb
pabouyto cuTyaIuio,
OCYLIECTBIIATh TEKYIIUN
Y UTOTOBBIN KOHTPOIIb,
OLIEHKY U KOPPEKIIHIO
COOCTB. IEATEIBHOCTH,
HECTH OTBETCTBEHHOCTH
3a pe3yJbTaThl CBOEH
paboTHL.

AHanu3upyer pe3yapTar
BBIIIOJIHSAEMEIX JICHCTBUI, B
ciiydae HE0OXO0IUMOCTH
BHOCUT KOPPEKTHUBHI.
Haxoaut nyTtu peuienus
cutyanuu. OLeHUBaeT
pe3yabTaThl CBOEH
NEeSATETbHOCTH, UX
3(PEeKTUBHOCTD U KA4ECTBO.

HaGnronenue 3a nporeccom
BBIITOJTHCHHA HNPAKTHYCCKUX Sa)IaHl/If/'I.

OK 4. OcymiecTBasaTh
MOMCK UH(pOpMAIIH,
HEOOXOAUMOM IS

3¢ dexTrBHOTO
BBITTOJIHEHUS
npodeccCHOHATBEHBIX
3ajad.

3asiaeT BONpPOCHI,
yKa3bIBalolue Ha
OTCYTCTBHE HH(OPMALINH,
HE00XO0IMMOM JIsl perIeHUs
3anauu. [lonp3yercs
pa3zHoo0pa3Ho
CIIPAaBOYHOM JIUTEPATYPOU,
ANEKTPOHHBIMU PeECypCcaMu
u T.11. ConocTraBisieT
nH(pOpMaLIHIO U3
Pa3IMYHbBIX UCTOYHUKOB.

BHeaynutopHass paboTa CTYJCHTOB:
MOJITOTOBKA U 3alllUTa TOKJIAJIOB,
coobmieHui, pedeparos.
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Ornpenenser COOTBETCTBUE
uHpOopMau
IIOCTaBJICHHOM 3aja4e.
Knaccudunupyer u
0000611aeT nHGpOpMaLHIO.
O1eHUBaET MOJIHOTY U
JOCTOBEPHOCTb
nH(popMaIuu.

OK.5 Hcnonw3oBaTh
nH(pOpMaIMOHHO-
KOMMYHHUKAITHOHHBIC
TEXHOJIOTHH B
npoecCuOHATBLHOM
NESTCIILHOCTH.

Ocy1ecTBIIsSIET IOUCK
nH(pOpMaLIUU B CETH
HNutepner.

Ucnons3yet cpeactsa UT
JUIsl 0OpabOTKH M XpaHEHUS
uHpOpMannu.
[Ipencrasnser
WH(OPMAIIHIO B PA3TUYHBIX
(dhopMax ¢ UCIOJIb30BAHUEM
pa3zHooOpa3HOro
IPOrPaMMHOTO
obecneuenus. Cozmaet
MPE3CHTAIMH B PA3JIMYHBIX
dbopmax obOecrieueHUs.

Pedepatsl, mpoeKTHI.

OK.6 PaGorath B
KoMaH1e, 3 (HEKTUBHO
00IIaThCA C KOJIJICTaMH,
PYKOBOJICTBOM,
KJINCHTAMH.

BriOupaer ctuiib o01meHust
B COOTBETCTBHH C
cuTyanueit. ['pamoTHO 1
STUYHO BBIPAKAET MBICITH.
OrcranBaeT COOCTBEHHOE
MHEHHUE B COOTBETCTBHH C
cutyanueit. Cobmronaer
OopUIHANTBHBINA CTUIIb TIPH
o opMIIEHUU JOKYMEHTOB.
BrInonHseT NUCbMEHHBIE U
YCTHBIE PEKOMEH/IAIIHH.

3amura pedepaToB, BEICTYIIICHUS Ha

AUCIyTax, ACJIOBBIX UI'PAX.

OK 7. bpatb Ha cebs
OTBETCTBEHHOCTH 32
paboTy WIEHOB KOMAaH/ bl
(MOAYMHEHHBIX ),
pe3yIbTAT BHITOTHEHHS
3aJaHuH.

bepér Ha cebs
OTBETCTBEHHOCTH 32 paboTy
CBOUX YJICHOB KOMAH/IbI.

Opranuzyet paboTy 1o
BBITIOJTHEHUIO 3aJaHUSI B
COOTBETCTBHH C
MHCTPYKLHUSMHU.

BLICTyTIJ'IeHI/Ie Ha HAY4YHO-

MPaKTUYECKUX KOH(EPEHIINSIX,

3aIlUTa MPOCKTOB.
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OK 8. CamocrosiTenbHO
OTIPENIENIATh 33aaun
po(hecCHOHATILHOTO U
JMYHOCTHOT'O Pa3BHUTHS,
3aHUMAThCS
camMo00pa3oBaHUEM,
OCO3HAHHO TUIAHKPOBAThH
TIOBBIIIICHHE
KBaJIM(PHUKALINH.

Bnaneer HaBRIKAMU
CaMOOpTraHU3AINH U
IIPUMEHSET UX Ha IIPAKTUKE.

OK 9.
OpueHTHpOoBaThCs B
YCJIOBHSIX YaCTON CMEHBI
TEXHOJIOTHI B
po(hecCHOHATTLHOM
JIeITeIIbHOCTH

Omnpenenser ycnoBus U
PE3yNIbTaThl YCIEIIHOTO
MIPUMEHEHUS TEXHOIOTHA.

OK 10. CobmonaTth
OCHOBEI 37I0POBOTO
o0pa3a Xu3HH,
TpeOOBaHUS OXPaHbI

Tpyza.

Onpenenenue 3a1a4 CBOEro
JJMYHOCTHOI'O
poheCCHOHATBLHOTO
pa3BHUTHSL.

WHtepnperanus pe3ybTaToB

HaOI0ACHNS 32 TPO(ECCHOHATBHOM

JACATCIIBHOCTBIO.

OK 11. Cobmrogathb
JIEIIOBOM ATHKET,
KYJIbTYpY U
TICHXOJIOTHYECKHE
OCHOBEBI OOIIICHUS,
HOPMBI U TIpaBUIIa
IIOBCACHUA

CobmroieHue KyabTyphl B
JIETIOBOM OOIIIEHUH.

3amuTa JOKJIaJg0B, OTBETHI Ha
BOIIPOCHI, YCTHBIE COOOIICHWS,
y4acTUe B OJMMIIHA/IaX.

OK 12. IIposBasaTh
HETEePIHUMOCTb K

KOPPYILHOHHOMY
MIOBEICHUIO

JemoHcTpanus
CIOCOOHOCTH MTPUHUMATD
pCLICHUS B CTAHJIAPTHBIX U
HECTaHIAPTHBIX CUTYAIIHSX.

3aIJ_[I/ITa JAO0KJIaa0B, OTBETHEI HA
BOIIPOCHI, YCTHBIC COO6H_[€HI/I}I,
y4acTue B OJIUMIIMAaax.
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Pe3yabTarsl 00yyeHus
(0OCBOCHHBbIE YMEHMNSI, YCBOCHHbIE 3HAHWS)

®opMbI M MeTOABI KOHTPOJIS ¥ OLIEeHKH
pe3yabTaToB 00y4eHHsI

VYmMmenusa

MIPUBOJUTH IPUMEPHI IKCIIEPUMEHTOB
n(nam) HaOmoIeHn, 000CHOBBIBAIOIINX
aTOMHO-MOJIEKYJIIPHOE CTPOEHHUE BEILIECTBA,
CYILLIECTBOBAHUE 3JIEKTPOMArHUTHOTO TOJIS U
B3aUMOCBS3b JIEKTPUUECKOTO U
MAarHUTHOTO IOJIEW, BOJTHOBBIE U
KOPITYCKYJISIPHBIE CBOIMCTBA CBETA,
HEeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB,
pa3beranue raJakTUK, 3aBUCUMOCTb
CBOMCTB BEILECTBA OT CTPYKTYPbI MOJIEKYIL,
3aBUCUMOCTbH CKOPOCTU XUMUYECKON
peakuuu OT TEMIIEPATyphl U KaTaIU3aTOPOB,
KJIETOYHOE CTPOCHUE >KUBBIX OPraHU3MOB,
poisib JIHK kak HOcHTENs HACIEeICTBEHHOU
nH(OpPMAIIAH, IBOJIOIUIO KHUBOU TPUPOJIHI,
MIPEBPAILCHUS SHEPTUU U BEPOSITHOCTHBIN
XapakTep MPOLECCOB B )KUBOW U HE)KUBOU
MPUPO/JIE, B3aUMOCBSI3b KOMIIOHEHTOB
9KOCHUCTEMBI, BIMSIHUE ACSITEIBHOCTU
YeJI0BEKa Ha SKOCUCTEMBI;

OOBSICHATH MPUKIIATHOE 3HAYCHUE
BaXHEHUIINX NOCTMKEHUN B 00J1aCTH
€CTECTBEHHBIX HAYK JIJISl: PA3BUTHS
SHEPIeTUKH, TPAHCIIOPTA U CPEACTB CBSA3H,
MOJTYYEHUSI CHHTETUYECKUX MATEPHAJIOB C
3a/IaHHBIMU CBOWCTBAMM, CO3/IaHUS
OMOTEXHOJIOTHA, JICUCHUS MHPEKIINOHHBIX
3a005IeBaHUM, OXPaHbI OKPYKAIOIIEH CPEIbI;
BBIJIBUTATh THIOTE3BI U TIpeJiaraTh MyTH UX
MIPOBEPKHU, JEJIaTh BHIBOJbI HA OCHOBE
AKCIIEPUMEHTAIIbHBIX IAHHBIX,
MIPEJICTAaBJICHHBIX B BHJIE Tpaduka, TaOIuIIbI
WJTU IRarpaMMBl;

paboTaTh ¢ eCTECTBEHHOHAYYHOM
nH(popManuen, coaepxanieics B
coobmenussix CMU, unrepHeT-pecypcax,
Hay4HO-TIONYJIIPHOMN
JIuTEepaType:BIaJeThMETOJaMH MOUCKa,
BBIJICJISITH CMBICIIOBYIO OCHOBY U OIIEHUBATH
JOCTOBEPHOCTH MH(POPMAIIHH;
HCIIOIh30BaTh MPHOOPETEHHBIC 3HAHUS U
YMEHUS B IPAKTUUECKOU JIEATEIbHOCTU U
MTOBCETHEBHOMW KU3HHU JIJIS:OTICHKU BIIUSTHHS
Ha OpraHU3M YEeJIOBEKa JIEKTPOMArHUTHBIX
BOJIH M paIMOAKTUBHBIX U3Ty4EHUN;
HHEpProcOepeKeHMs;

0€301acHOTO UCIOJIb30BAHUS MaTEPUAIIOB U
XUMHUYECKUX BEIIECTB B OBITY;

PO UIAKTUKH HHPEKITMOHHBIX

Tectrl

CooO1enus
3auér

Pemenne 3agau
JlaGopaTopHble U TpaKTUYECKUE PabOThI
KonTponbHbie paboThI

CooOmmenust

CooOmmenust
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3a00JIeBaHNM, HUKOTUHOBOH, aJIKOTOJIbHOM
Y HapKOTUYECKOM 3aBUCUMOCTEN;
OCO3HAHHBIX JIMYHBIX JICUCTBHUH MO OXpaHe
OKpY>KaroIlEH Cpeibl.

3Hauus

CMBbICJIa MIOHATHI: €CTeCTBEHHOHAYYHBIN
METO/I MO3HAHHUS, JICKTPOMArHUTHOE ITOJIE,
3JICKTPOMAarHUTHBIC BOJIHBI, KBAHT,
sBoMIONMs BeenenHo, 60110 B3pHIB,
CoaHevHas CUCTeMa, rajJakTHKa,
MEPUOINICCKUN 3aKOH, XUMUYECKas CBSI3b,
XUMHYCCKas PEaKIysi, MaKpOMOJICKYIIa,
0eIoK, KaTanu3arop, (EepMeHT, KIeTKa,
muddepennmanus kiaetok, JJHK, Bupyc,
OnoJIoruyecKast YBOJIIOLMS,
OuopazHo0Opasue, OpraHu3M, TOMYJISIHS,
sKOcHCTEMa, buocdepa, SHTPOIHS,
CcaMOOpraHHu3aIus;

BKJIQ/I BEJIMKKX YYCHBIX B (POPMHPOBAHUE
COBPEMEHHOM €CTECTBEHHOHAYYHOMN
KapTHHBI MUDA;

TecTsl

Konrponsnas padora
CamocrositenpHas pabora
[TpakTuyeckas pabora
Pedepatsr

Jlaboparopnas pabota
TecTsl

Konrpomnsnas padora
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