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[MTOSACHUTEJIBHASA 3ATINCKA

[Iporpamma o611€00pa3oBaTeibHON yueOHOW MUCHUIUIMHBI «ECTECTBO3HaHUE)» MpeHa-
3Ha4YeHa JJI1 U3y4eHUs] eCTECTBO3HAHMS B MPOQECCHOHATBFHBIX 00pa30BaTEeIbHBIX OpraHmu3a-
[USX, PEATH3YIOMNX 00pa30BaTEIbHYI0 MPOrpaMMy CPEIHETOo 00IIero oOpa3oBaHus B Mpe-
JieNax OCBOEHHUSI OCHOBHOHM mpogdeccruoHanbHOil oOpa3zoBarenbHoil mporpammbl  CIIO
(OIIOII CIIO) Ha 6a3e ocHOBHOro 00I1IeT0 00pa3oBaHUsl, IPU MOATOTOBKE CIEIHUAIUCTOB
cpeanero 3BeHa. [Iporpamma paspadorana Ha ocHoBe TpeboBaHuit ®I'OC cpennero ooIero
00pa3oBaHUs, MPEABIBIAEMBIX K CTPYKTYpe, COACPKaHUIO U pe3ylbTaTaM OCBOCHHS yuel-
HOM AucIUIUIMHBI «ECTEeCTBO3HAHMEY», B COOTBETCTBHH C PEKOMEHIAUSAMHU IO OpraHU3AINH
MOJIyYeHHUs CpeHero o0Iero oopa3oBaHusl B Mpelesiax OCBOCHHS 00pa3oBaTEIbHBIX MPO-
rpaMM cpenHero npodeccuoHanbHOro o0pa3zoBaHusi Ha 0a3e OCHOBHOTO 0011ero oOpa3oBa-
HUS C ydeToM TpeOoBaHUi (herepaibHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHIaPTOB
M TIOJTy9aeMO# CIEeIHaTbHOCTH CPEeIHETr0 MPodhecCHOHaTbHOr0 00pa3oBaHus (MMMCHMO
JlenapTaMeHTa rocyAapCTBEHHOM MOJIMTHKHY B chepe moAroToBKH padbouunx kajapos u JAI10
MunoOpHayku Poccun ot 17.03.2015 Ne 06-259).
Copnepxanne mporpaMMbl «EcTecTBO3HAHME) HAMIPABICHO HA JOCTHKCHHUE CIICTYIOIIX
neJjei:
s OCBOCHHE 3HAHHUI O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHpPa M METOJIaX ecTe-
CTBEHHBIX HayK; 3HAKOMCTBO ¢ Hau0O0Jiee BaXKHBIMU HJICIMH U JTIOCTHIKCHHSIMU €CTECTBO3HA-
HUSI, OKa3aBIIUMH OIPEJICIIAIONICe BIUSHNAC Ha PA3BUTHE TEXHUKH M TEXHOJIOTHIA;
*s OBJIQJICHUC YMCHHUSIMU MPUMEHSATDH IMOJYUYEHHBIC 3HAHUS JIJI1 OOBSICHCHHS SIBJICHUH OKpY-
KAIOUIEr0 MHpA, BOCHPHUATUS HHPOpPMAIUM €CTECTBEHHO-HAYYHOTO M MPOQECCHOHAIBHO
3HAYMMOTO COJIEP>KaHUS; Pa3BUTHE MHTEIJIEKTYaIbHBIX, TBOPUYECKUX CIOCOOHOCTEH U KpH-
TUYECKOTO MBINIJIEHUSI B XOJ€ MPOBEICHUS MPOCTEHIINX UCCIAEIOBaHMM, aHAlIU3a SIBJICHUH,
BOCHPUSATHS U HHTEPIIPETAIIMN €CTECTBEHHO-HAYYHON HH(pOpMaIINH;
s BOCIHUTAaHHE YOEKICHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHHOW MPUPOJIBI U UCIIOIB30-
BaHUs JIOCTHKEHUN €CTECTBEHHBIX HAYK JUIsI Pa3BUTHUS IMBUIIM3AIMKM W TOBBIIICHUS Kaye-
CTBA KU3HU;
*s IPUMEHEHUE €CTECTBEHHO-HAYYHBIX 3HAHUN B MPO(ECCHOHATBHON NEATeTbHOCTH U TIO-
BCETHEBHOM XU3HU 151 oOecreueHus: 0€30MacHOCTH KUZHEIEITeIbHOCTH; TPAMOTHOTO HC-
MOJIb30BAHMS COBPEMEHHBIX TEXHOJIOTUI; OXPaHBbI 3JI0POBBS, OKPYKAIOLIEH Cpebl.
B nporpamMmy BKIIIOUYEHO COjEp’KaHUe, HAPABICHHOE Ha ()OPMHUPOBAHUE y CTYJIEHTOB KOM-
MEeTEHINH, He0OX0oauMBIX I KauecTBeHHOro ocsoeHus OITOIT CIIO na 0a3e OCHOBHOIO
o0miero o0pazoBaHUs C MOJYyYEHHEM CpeIHEro oOuiero oOpa3oBaHMs; MPOrpaMMBbl MOATO-
TOBKH crienuanucToB cpennero 3seHa (IITICC3).

OcBoenne oomux komnerennuii: OK 10. Micnons3oBaTh yMeHUS U 3HaHUS YYEOHBIX

JTUCIUIUIHH (PeIepaIbHOTO TOCyIapCTBEHHOTO 00pa30BaTebHOTO CTaHAPTa CPEHETO 00-
mero oopa3oBaHus B MPOPECCHOHAIBHON IS TCIIPHOCTH.

OBIIIAA XAPAKTEPUCTUKA VUEBHOM JNCHUITJIHBI
«ECTECTBO3HAHUE»

EcrtecTBOo3HaHME — Hayka O SBIEHUAX M 3aKOHaX Npupojbl. COBPEMEHHOE €CTECTBO3HAHUE BKIFOYAET
MHO>KECTBO €CTECTBEHHO-HAYUHBIX OTpaciel, U3 KOTOPhIX HanboJjee BaXKHBIMU ABISIOTCS (U3UKA, XUMUS U
6uonorusi. OHO OXBATHIBACT IIMPOKUH CIIEKTP BOIPOCOB O Pa3HOOOPA3HBIX CBOWCTBaX OOBEKTOB MPUPOJIbI,
KOTOPBIE MOKHO paccMaTpUBaTh KaK €JUHOE IieJoe. EcTecTBEHHO-HayyHble 3HAHUS, OCHOBAHHBIE HAa HUX
TEXHOJIOTUM (POPMUPYIOT HOBBIM 00pa3 *HU3HH. BbICOKOOOpa30BaHHBIM YENOBEK HE MOXKET JMCTaHIIMPO-
BaThCs OT (PYHIAMEHTAJBHBIX 3HAHUN 00 OKpYXalollleM MUpe, HE PUCKYS OKa3aThCsl OECIIOMOLIHBIM B MPO-
(beccnoHanbHOU AeaTenbHOCTH. JI1000€ MepcrneKTUBHOE HalpaBlIeHHE JESITEIbHOCTH YeJIOBeKa MPSIMO U
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KOCBEHHO CBS3aHO C HOBOW MaTepualbHON 0a30il U HOBBIMHU TEXHOJIOTHSIMH, U 3HAHHWE MX €CTECTBEHHO-
Hay4HOMU CYIIIHOCTH — 3aKOH yCIIeXa.

EcrecTtBO3HaHMEe — HeEOTheMJIEMasi COCTABJISIONIAS KYJIbTYpBI: ONPEIENsisi MHUPOBO33PEHUE UETOBEKa,
OHO TIPOHUKAET W B T'yMaHUTapHYIO cdepy, U B OOIICCTBCHHYIO >XKH3Hb. PalMOHANbHBIA €CTECTBEHHO-
HAy4YHBIA METOJ], COPMUPOBABIIUIICS B paMKaX €CTECTBEHHBIX HAayK, 00pa3yeT eCTECTBEHHO-HAYYHYIO Kap-
THHY MHpa, HeKoe 00pazHo-duinocodckoe 0000menne HaydHbIX 3HaHUA. OCHOBY €CTECTBO3HAHUS IPEJ-
CTaBJIsSIET (U3MKA — HayKa O MPUPOJIE, N3ydaromas Hanboiee BaKHBIC SIBJIICHUS, 3aKOHBI I CBOWCTBA MaTe-
puanbHOTO MUpa. B (pusuke ycraHaBIMBarOTCS yHUBEpCAIbHBIE 3aKOHBI, CIIPABEIJIUBOCTH KOTOPBIX IOJ-
TBEPKIAAETCS HE TOJBKO B 36MHBIX YCIIOBHUSX U B OKOJIO3EMHBIX MPOCTPAHCTBAX, HO U BO Bcel Beenennon. B
3TOM 3aKIIF0YAeTCsl OJIMH M3 CYIIECTBEHHBIX MPU3HAKOB (U3NKH Kak (yHIaMeHTAIbHON Hayku. du3uka 3a-
HUMAaeT 0cO00€ MECTO CPEeU €CTECTBEHHBIX HAYK, IO3TOMY €€ MPUHSITO CUUTATH JHUAEPOM €CTECTBO3HAHMUS.
EcrecTBo3HaHue kak Hayka O SBICHUSX W 3aKOHAX MPUPOJBI BKIIOYAET TAKXKE OJIHY U3 BaKHEHIIUX OTpac-
neld — xuMu. XUMUs — HayKa O BEIECTBAaX, UX COCTaBe, CTPOEHUH, CBOMCTBAX, MpoIleccax MpeBpaiie-
HUSI, UCTIOJIh30BAaHUN 3aKOHOB XMMHUHU B MIPAKTUUYECKOMN NEATEILHOCTH JIIO/ICH, B CO3/JJaHMHM HOBBIX MaTepua-
noB. buosiorusi — cocTtaBHas 4acTh €CTECTBO3HAHUA. JTO HayKa O >KMBOM mpupoje. OHa M3ydaeT pacTu-
TENbHBIN, )KUBOTHBIM MHUP U YEJIOBEKA, UCTIOJIB3Ys KaK COOCTBEHHBIE METOIbl, TAK U METObI IPYTHX HAYK, B
YaCTHOCTH (PU3HMKH, XUMHUH M MAaTeMaTUKU: HAOIIOJIEHHUs, SKCIIEPUMEHTBI, UCCIEAOBAHUS C TTIOMOIIBIO CBE-
TOBOTO U D3JEKTPOHHOTO MHKPOCKOTA, 00paOOTKy CTATUCTUYECKUX JIAHHBIX METOJaMU MaTeMaTHYECKOU
CTAaTUCTUKH U Jp. BHOJOTHS BRISBIIAET 3aKOHOMEPHOCTH, MPUCYIIIAE )KU3HUA BO BCEX €€ MPOSIBICHUSIX, B TOM
gyucie oOMEH BEIIECTB, POCT, Pa3MHOXKEHUE, HACIEACTBEHHOCTh, HM3MEHUYMBOCTD, SBOJIIONHIO U Jp. B mpo-
(heccroHaIBHBIX 00pPA30BATEIBHBIX OPraHU3aAIUAX, PEATH3YIONINX 00pa30BaTEIBHYIO MTPOTPAMMY CPETHETO
obuiero oOpazoBanus B npenaenax ocBoerust OIIOII CITO na 6aze ocHOBHOTO 00I11ero 00pa3oBaHUs, U3yda-
€TCsl UHTeTPUPOBaHHAs yueOHas quciuiuinHa « EctecTBo3Hanmey, BKITIOYAIONas TPy pasiena, 001a1arolme
OTHOCUTEIILHOW CaMOCTOATEIbHOCTHIO U LEJTOCTHOCThIO — «Du3nkKay, «XuMus», «bHOJIOTUD» — 4YTO HE
HapyIaeT MPUBBIYHYIO JIOTHKY €CTeCTBEHHO-HAYYHOTO 00pa30BaHUs CTYICHTOB

B mpouecce peanuzanuu conepkaHusi yueOHOM IUCHUIUIMHBI «EcTecTBO3HAaHUE)» 3HAYMMO H3YyueHUE
paznena «®Puszuka», KOTOPbIH BHOCHUT CYIIECTBEHHBIM BKJIAQJ B CHUCTEMY 3HAaHUU 00 OKpYKAloIeM MHpE.
DTOT paszen ABISETCS CUCTEMOOOPA3YIOIIUM JJIsl IPYTUX pa3/ieioB y4eOHON TUCIUIUINHBL, TIOCKOIbKY (Pu-
3MYECKHE 3aKOHBI JIEKAT B OCHOBE COJIEP KaHMsI KypcOB XUMuu U ouonoruu. [Ipu nzyuyeHun yue6Horo mare-
puana no XMMUHM U OMOJIOTHUHU 1I€TIECO00pa3HO aKIIEHTUPOBATh BHUMaHHE O0yJaroINXCs Ha )KU3HEHHO BaX-
HBIX 00BEKTaxX MPUPOJIBI M OPraHU3Me 4eloBeKa. ITo rumpochepa, atmochepa u 6uocdepa, KOTOpbIe pac-
CMaTpPUBAIOTCS C TOYKU 3PEHHS] XUMUYECKUX COCTABOB M CBOMCTB, MX 3HAUEHUS VIS KU3HEACATEIbHOCTU
JIOJIEH, ATO COoJiep’KaHue, OCBEIAIOIIEe POJIb BAKHEUIINX XUMUYECKUX AJIEMEHTOB B OpraHU3Me YeJIOBEKa,
BOIIPOCHI OXPAHBI 30POBbs, MPOPUIAKTUKN 3a00JI€BaHUN U BPEAHBIX MPUBBIYEK, TOCIEACTBUNA U3MEHEHUS
cpenbl OOMTaHUS YeJOBEKa Ui YeOBEUYEeCKOW LMBUIM3ALUU. 3aMETHOE MECTO B COJIEp)KaHUU yuyeOHOU
JUCHMIUIMHBL 3aHUMAaeT yuyeOHBbIH MaTepHuall, HE TOJbKO (OPMUPYIOIIMI €CTeCTBEHHO-HAYUYHYIO KapTUHY
MHpa Y CTYAICHTOB, HO U PACKPBIBAIOIIUI MPAaKTUYECKOE 3HAUCHUE €CTECTBEHHO-HAYYHBIX 3HAHUN BO BCEX
cdepax KU3HU COBPEMEHHOro OOIIEeCTBa, B TOM YMCJIe B T'yMaHUTapHOU chepe. B nenom yuebnas nuciu-
winHa «EcTecTBO3HaHUE), B COAEP)KAaHUU KOTOPOW BEIYIIUM KOMIIOHEHTOM SIBJISIFOTCSI HAYYHbIE 3HAHUS U
Hay4yHbl€ METOJbl MO3HAHMS, TIO3BOJSET CPOPMUPOBATH y OOYYAIOMIMXCS IIEIOCTHYIO €CTECTBEHHO-
HAyYHYIO KapTHUHY MUPA, NPOOYIUTh Y HUX AMOIMOHAIBHO-IIEHHOCTHOE OTHOIICHHE K M3y4yaeMOMYy MaTe-
puaiy, TOTOBHOCTh K BBHIOOPY JACUCTBUN OMpPENEICHHON HaNpaBlIEeHHOCTH, YMEHHE KPUTUYECKU OIICHUBAThH
CBOM U Yy)XKHME€ ACWCTBUS U MOCTYNKHU. VHTEerpupoBaHHOE coJiep>KaHUE Y4eOHOM JUCHMIUIMHBI MO3BOJISET
npenojaBaTessM (U3UKU, XUMHUA U OUOJIOTUH COBMECTHO OpPraHM30BaTh M3yYEHHE €CTECTBO3HAHUS, UC-
MOJIb3YSl MMEIOIIMECS YacTHbIe METOJWKHM TpernofaBaHus mpeaMera. M3yuenue o061meobpazoBaTenbHOM
yueOHOM muciuIuinHbl «EcTecTBO3HaHMEe» 3aBepiiaeTcs MOJABEIeHHEM UTOroB B dopme auddepeHupo-
BAHHOTO 3a4€Ta B paMKax MIPOMEXYTOYHOM aTTECTAIIMU CTYJIEHTOB B Mpoluecce ocBoeHus: ocHoBHOM OIIOII
CIIO c monmyuyenuem cpeanero oodmero oopazosanus (ITIICC3).

MecTo y4eOHOM AMCHUIIMHBI B CTPYKTYpPe OCHOBHOM NMPOo¢)eCCHOHAIbHOMI
NPOrpamMMsbl - AUCHUILIMHA BXOAUT B LUK «ba3zoBbie yueOHbie nuctuiuinabsy OJ1.01.04



PE3YJIbTATBI OCBOEHUS YUYEBHOU JJUCITUTIJIMHEBI

OcBoenue coaepkanusi yuyeOHo aucuuiinabl «EcTecTBo3HaHMe) o0ecrneunBaeT JTOCTHU-
KEHUE CTYJECHTAMHU CIIEIYIOIIUX Pe3yJbTATOB:
** TUYHOCHIHBIX
—— YCTOMYMBBIN MHTEPEC K UCTOPUHU U JOCTUKEHHUSAM B 00JIACTH €CTECTBEHHBIX HAYK, UYB-
CTBO FOPJOCTH 32 POCCUNCKUE €CTECTBEHHbBIC HAYKHU;
—— TOTOBHOCThH K MPOJOKEHUIO 00pa30BaHMs, MOBBIIICHUIO KBATU(PUKAIIMU B W30paHHON
poeCCUOHANILHON JIEATEIbHOCTU C KMCIOJIb30BAHMEM 3HAHUN B 00JIACTH €CTECTBEHHBIX
HayK;
—— 0OBEKTUBHOE OCO3HAHME 3HAYMMOCTH KOMIIETCHI[MI B 00JIACTH €CTECTBEHHBIX HAYK IS
YeJioBeKa M 00IIeCTBa, YMEHHUE UCIIOIb30BaTh TEXHOJIOTHYECKHUE TOCTHXKEHUSI B 001acTH u-
3UKHA, XUMHH, OMOJIOTMU JJIsl TIOBBIIIEHUS] COOCTBEHHOTO WHTEJUICKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOM MpodeCcCuOHANTBLHOMN AEATETLHOCTH;
—— YMEHHE TIPOAHATN3UPOBATh TEXHOTCHHBIC TTOCIIECACTBUS I OKPYKAroIeh cpeibl, ObITO-
BOW UM MPOU3BOJCTBEHHOM JEIATEIIBHOCTH YETI0BEKA;
—— FOTOBHOCTh CAMOCTOSITEJILHO JJOOBIBATH HOBBIE JIJIsl c€0sl €CTECTBEHHO-HAYUHbIC 3HAHUS C
UCITOJIb30BAHUEM JJISl ATOTO JOCTYITHBIX UICTOYHHUKOB HH(POPMAIIUK;
—— yMEHHUE YIpPaBJsATh CBOCH IMO3HABATEILHOW ESITEIHHOCTHIO, MPOBOJAUTH CAMOOILICHKY
YPOBHSI COOCTBEHHOT'O MHTEJICKTYaIbHOTO Pa3BUTHS;
—— YMEHHE BBICTPAMBATh KOHCTPYKTHBHBIE B3aUMOOTHOIIICHHUS B KOMaH/IE TI0 PEIICHUIO 00-
IMX 3a7a4 B 00JIaCTU €CTECTBO3HAHUS;
*s MemanpeomMemHulix.
—— OBJIQJICHUE YMEHMUSIMHU M HaBBIKAMM Pa3JIMYHBIX BUIOB MO3HABATEIBHOU NESTEIbHOCTH
JUIS U3yYE€HUS Pa3HbIX CTOPOH OKPYKAIOIIETO0 €CTECTBEHHOIO MUPA;
—— IMPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHMS (HAOIIOICHHS, HAYYHOT'O YKCIIEPUMEHTA) TS
U3YUYCHUS PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, C KOTOPHIMU BO3HUKAET
HEO0OXOAMMOCTb CTAJTKMUBATHCS B TPOPECCUOHAIBHOM cdepe;
—— YMEHHE OMPENeIATh IeIN U 3aJauu JIeITeIIbHOCTH, BEIOMPATh CPEJCTBA IS UX JIOCTH-
YKCHHS Ha MPAKTUKE;
—— YMEHHE HCIIOJIb30BaTh PA3JIUYHbIC MCTOUYHHMKHU JJIS MOJYYEHUS] €CTECTBEHHO-HAYYHOM
uH(OpPMAILIMKM U OIEHUBATH €€ JOCTOBEPHOCTH JIJIS JOCTHKEHHUS TMOCTABICHHBIX IIEJICH U 3a-
Aad;
** NLPEOMEMHDBIX
—— ¢(OpPMHUPOBAHHOCTH MPEJICTABICHUN O IEJTOCTHOM COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
KapTUHE MUpA, IPUPOJI€ KaK €IUHOMN IEJOCTHOW CUCTEME, B3aUMOCBSI3U YEJI0BEKA, TPUPOIbI
1 0011IeCTBa, IPOCTPAHCTBEHHO-BPEMEHHBI X MaciTadax BceneHHoi;
—— BJIQJICHHE 3HAHUSMH O HAuOOJIEe BAKHBIX OTKPBITUSAX W JOCTHIKCHUSX B O0OJACTH €cTe-
CTBO3HAHUS, OBIUSBIINX HA 3BOJIOLMIO MPEACTABICHUN O MPUPOJIEC, HA PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;
— c(OpPMUPOBAHHOCTh YMEHUSI MPUMEHSATh €CTECTBEHHO-HAYYHbIE 3HAHUS ISl OOBSICHEHUS
OKPYXAIOIUX SBIICHUN, COXPAHECHHS 3I0POBbs, 0OecTieueHrs 6€30MacHOCTH KU3HECATEIb-
HOCTH, OEpEKHOr0 OTHOUIEHUS K MPHUPOJIE, PAIMOHAIBHOTO MPUPOAONOIb30BaAHUS, a TAKKE
BBITIOJIHEHHUS POJIM TPAMOTHOTO MOTPEOUTES;
—— c(hOpPMUPOBAHHOCTH MPECTABICHUI O HAYYHOM METO/I€ MO3HAHUS MPUPOJIBI U CPEACTBAX
M3YUYCHUSI Meramupa, MaKpoOMUpa M MHUKPOMHUpPA; BIQJICHHE IpUEMaMU €CTECTBEHHO-
Hay4YHBIX HAOIIOJIEHU, ONBITOB, UCCIEIOBAHUN U OLICHKU JJOCTOBEPHOCTHU MOJIYYEHHBIX pe-

3yJIbTATOB;
6



—— BJIAQJICHHUE MOHITUMHBIM anmnapaToM €CTECTBEHHBIX HAYK, MO3BOJISIIOIIMM MTO3HABATh MUP,
y4acCTBOBATh B JIUCKYCCHSIX IO €CTECTBEHHO-HAYYHBIM BOMPOCAM, UCIOJIb30BATh PAa3IUYHBIE
HMCTOYHUKH MH(OpPMALMK JISI TOATOTOBKH COOCTBEHHBIX PabOT, KPUTUYECKH OTHOCHUTHCS K
coobmenusiMm CMMU, coaeprkanium Hay4yHYIO

UH(pOpMaIHIO;

—— c(OpPMUPOBAHHOCTh YMEHUN MOHUMATh 3HAYUMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS IS
Ka)XJIOT0 YeJoBeKa HE3aBUCHUMO OT €ro MpodeCCUOHAIIBHON JEATeIbHOCTH, pa3andaTh (ak-
ThI U OLICHKHU, CPABHUBATh OLICHOYHBIE BBIBO/IBI.

IIpumepHbie TeMbl pedepaToB (10KIAA0B ),MHANBUAYAJIbHBIX IPOCKTOB

e« Matepusi, GOpMBbI €€ ABUKEHUS U CYIIECTBOBAHUS.

*s [IepBblii pycckuii akaneMuk M.B. JlomoHOCOB.

¢ VICKyCCTBO UM MPOILIECC MTO3HAHUS.

*e @u3KMKa U MY3bIKaJIbHOE UCKYCCTBO.

e [[BeTOMY3BIKA.

*e @u3MKa B COBPEMEHHOM IIUPKE.

ee QU3MYECKUE METO/IbI UCCIEAOBAHMS TAMSITHUKOB UCTOPUH, APXUTEKTYPhI U IIPOU3-
BEJICHUM MCKYCCTBA.

*« Hay4HO-TEeXHUYECKHU I TTPOrpecc 1 MpoOIeMbl SKOJIOTHUH.

*e bBUOTEXHOJIOTHS U T€HHAsI MHXKeHEepUsi — TexHooruu XXI Beka.

*e HaHOTEXHOJIOTUS KaK TPUOPUTETHOE HANIPABJICHNUE PA3BUTHUS HAYKU U IPOU3BOJICTBA

B Poccuiickon denepamnuu.

e« OXpaHa OKpPYXKarIlEel cpesibl OT XUMHUYECKOTO 3arpsI3HEHMUS.

s PacTBOpBI BOKPYT HAC.

*s YCTpaHEHUE KECTKOCTH BOJIbI HA MMPOMBIIICHHBIX TPEANPUATHUSX.

e+ lIcTOprs BOBHUKHOBEHHS U Pa3BUTHUS OPTaHUYECKON XUMUMU.

s YII€BOAbI U UX POJIb B AKUBOU MPUPOJIE.

e« J)Kupbl Kak NPOAYKT NUTAHUS U XUMUYECKOE ChIPBE.

*» HexBaTka nmpoA0BOJILCTBUSA KaK TNI00abHAS Mpo0OiieMa YeI0BEUeCTBa U MTYTH €€ PEIICHUSI.
e« CpeacTBa TUTMEHBI HA OCHOBE KHUCIOPOACOAEPKAIIUX OPTAHNYECKUX COEUHEHUN.

e« CHHTETHYECKHE MOIOIIINE CPEICTBA: JOCTOMHCTBA U HEJIOCTATKH.

e¢ Jleunut OeKa B MUIIEBLIX MPOAYKTAX U €ro MPeoI0JICHUE B paMKaX I100abHON
MIPOAOBOJIBCTBEHHOW MPOTPaMMBI.

*« B.1. Bepuanckuii u ero yuenue o 6uocdepe.

e MlcTOpus ¥ pa3zBUTHE 3HAHUM O KIIECTKE.

*« OKpy>Karolas yeJoBeKa Cpe/ia U €€ KOMIIOHEHThI: pa3InyHble B3IJIs/Ibl HA OJHY Ipo0JIe-
My.

e¢ [Tomynsanust Kak eAUHUIIA OMOJIOTHYECKOM SBOJIIOIUH.

es [lonmynsauus KaK 3KOJIOTHYECKasi €qUHHULIA.

*« COBpEMEHHBIE B3TIISIIbI HA OMOJIOTHYECKYIO SBOTIONHUIO.

e« COBpEMEHHbIE B3IJISIbI HA IPOUCXO0KICHUE YEJIOBEKA: CTOJKHOBEHNE MHEHUH.

*« COBpEMEHHbIE METO/IbI UCCIEAOBAHUS KIETKHU.

e« Cpeapl OOMTaHUSI OPraHU3MOB: TPUUMHBI PA3HOOOPpA3USL.



1.4. Pekomenayemoe KOJIMYECTBO YaCOB HA OCBOCHHE NMPOrpaMMbl Y4eOHOM AUCHMILIU-
HbI:
MaKCUMaJIbHOM yueOHOU Harpy3ku oOyuatomerocst 100 yacoB, B TOM yucie:
o0s13aTeNIbHOM ayAUTOPHON yUeOHOUM Harpy3Ku oO0ydaromierocs 72 4acos;
CaMOCTOSITEILHOM paboThl 0OyUaromerocss 28 4acos.

2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUIIJIAHBI.

2.1. O0beM yueOHOH TMCUUNIMHBI U BU/IbI Y4eOHO# padoThl

Bun yueGHoil paboThbl O06bem yacoB
MaxkcumasibHas yyeOHasi Harpy3Ka (Bcero) 100
Oobs13aTesibHAs Ay IMTOPHAS yueOHAs 72

HArpy3ka (Bcero)
B TOM YHCJIC:

MPAKTUYECKUE 3aHATHS 12

KOHTPOJIbHBIE PaOOTHI 2
CamocTosiTeibHas pa6oTa o0yyarierocs 28
(Bcero)

Hmozcosas ammecmayus 6 popme — «ougghe-
PEHYUPOBAHHDBLI 3A4EM »




2.2. Temarudeckuii miiaH u coxepxanue yueOHoit yucuumimasl O/1.01.04. «EcTecTBO3HAHME)

HaunmenoBanwue pazznenoB u | Conepxanue yaeOHOTO MaTepualia, MIPaKTHYECKHE 3aHATHUS, CAMOCTOSITEIbHAs pado- O6bvem YpoBeHb
TEeM Ta 00YJaIOUTIXCS. 9acoB OCBOCHHS

Pazgea 1. IIpoucxoskieHne U pa3BUTHE KU3HH HA 3eMJie 3

Tema 1.1. PaznooOpa3ue Conepxkanue yaeOHOro MaTepuasa 1
CTpoeHMs U nposiBjeHust | 1. | YpoBHM opraHu3aIiuy )KMBOH MaTepuu. 2
JKUBBIX OPTaHU3MOB. 2. | OCHOBHBIE CBOMCTBA KHUBOTO. 2

CamocrosrensHas pabota: Pedepar «IIporcxoxaeHne sKxiu3HN Ha 3eMJIIe. 1

Tema 1.2. Pazauunble Coneprxkanne yaeOHOro MaTepuaa 1
B3IJIAbI HA mMpoucxoxkae- | 1. | [umoTe3b! MpoMCXOKICHHS KU3HH Ha 3eMITe. 2
HHe JKM3HHM Ha 3emJe. 2. | Teopusi OMOIOTHYECKON IBOJIOIHH. 2

Paznea 2. YueHue o0 KjIeTKe 6

Tema 2.1. Kiierounast Conepkanne yaeOHOro MaTepuaa 1
Teopusi CTPOCHUS Opra- 1. | DneMeHTapHBIN COCTAB KICTKH. 2
HU3MOB. 2. | ®opMBI KIIETOYHOM OpPraHU3alluy KUBOW MaTEPHH. 2

Tema 2.2. Xumudeckast CopepxaHnue yueOHOro Marepuasa 1
OpPraHu3anms KJIeToK. 1. | Mukpo — 1 MaKpOdIJIEMEHTHI KJIETOK. 2
2. | Heopranuueckue coeTMHEHHS U OpraHNYeCKHe BEeIeCTBa. 2

Tema 2.3. Oomen BemectB | Conepxkanue yueOHOTo MaTepuana 1
1. | ABroTpodHBIC U TeTEPOTPOPHBIC OPTraHU3MBI. 2
2. | ®otocuHTe3 U XEMOCHHTE3 2

Tema 2.4. Jlenenne kiaer- | Conepxkanue yueOHOTro mMaTepuana 1
KH. 1. | JleneHue KIETKU — OCHOBA Pa3BUTHUS OPraHU3MOB. 2
2. | J)Ku3sHeHHBIN UK KIETKH. 2

CamocTtosarenbHas pabora: Pedepar «HnuBHayansHOE pa3BUTHE OPraHU3MOBY 2

Pa3znea 3. Pa3zmHoO:xeHUe U pa3BUTHE OPTaHU3MOB. 1

Tema 3.1. @opmbl pa3- Cogepxanue yueOHOTo MaTeprala 1
MHOKEeHHS OPraHN3MOB. 1. | ®opmbl pa3sMHOKEHHSL. 2
2. | OMOpHOHaAJIbHOE M NOCTAMOPHOHAILHOE Pa3BUTHE. 2




Pasnean 4. OCHOBBI TEHETUKH M CeJIeKIHM. 5)
Tema 4.1. OcnoBHble mo- | Cozepxanue yueOHOT0 MaTepuana 1
HATHSA FeHeTHKH 1. | HacieacTBEHHOCTh M M3MEHYUBOCTD 2
2. | XpomocomHasi Teopwsl. 2
CamocrosrenbHas padora: Pedepar «I'eHeTrKa — HayKa O HACJICICTBEHHOCTH U 2
U3MCHUYUBOCTH
Tema 4.2. OcHoBHble 3a- | CozepkaHue yqeOHOTO MaTepuaa 2
KOHOMEPHOCTH HacCJIel- 1. | 3akonsl Mennens 2
CTBEHHOCTH
Tema 4.3. OcnoBHuble 3a- | Cojepkanue yueOHOTro MaTepuana 1
KOHOMEpPHOCTH u3MeH4YH- | 1. | M3MeHUnMBOCTH 2
BOCTH. 2. | 3amaun COBPEMEHHOM CEIICKITHH. 2
Paznea 5. JBOJIOIHOHHOE YYeHHe 10
Tema 5.1. Teopusi 3Boso- | Conepkanue yueOHOTo MaTepuaia 2
HMH. 1. ‘ Teopus Y. Jlapsuna 2
Tema 5.2. Mukpo3Boaro- | Cojepkanue yueOHOTO MaTepuaia 2
nusi. Makpo3BOJIIOIUA. 1. | MukposBOITIOITHSI. 2
2. | MakposBotonus. 2
Tema 5.3. PazButne opra- | Conepxanue yueOHOTo MaTepuaia 2
HUYeCKOro Mupa. 1. | DBomouus opraHuYEecKoro Mupa. 2
Tema 5.4. YUenoek — pe- | Conepxkanue yueOHOTo MaTepuaia 2
HOMEH KMBOil npupoabl. | 1. | Ponp Ouosornyeckux u counaibHbIX PAKTOPOB B IBOJIIOLMHU YEJIOBEKA. 2
CamocTtosrenbsHas pabota: Pedepar «IBomtonus 4eaoBeKay. 2
Pasnen 6. OCHOBBI JK0JIOTHH 24
Tema 6.1. Cpena kax Copepxanue yueOHOro Marepuaia 3
IKoJIoruYecKkoe nmousirue. | 1. | dakropsl cpepl. 2
2. | Cpenbl oOuTaHwms. 2
CamocTtosrenpHas padbora: JloManiHss KOHTpoJibHas paboTa. 1
Tema 6.2. OcnoBHuble cpe- | Conepkanue yueOHOTO MaTepuana 3
AbI KM3HMH. 1. | Hazemno-Bo3aymiHas cpena. 2
2. | Boanas cpena obutanusl. 2
3. | [louBa kak cpena oOUTaHMSL. 2

10




Tema 6.3. [lonmyasuuu. CopepxaHue yueOHOT0O MaTepualia 4
1. | Crpykrypa 2
2. | DKONOTMYeCKHe XapaKTEePHUCTUKH. 2

Tema 6.4. JxkocucTeMBI. ConepxaHue yaeOHOTO MaTepralia 3
1. | CtpykTypa M THUIIBI 3KOCUCTEMBI. 2
2. | B3auMOOTHOIIEHHS OPTraHU3MOB B SKOCHUCTEMAX. 2
3. | ABTOTpOdHBIEC YKOCHCTEMEI. 2
4. | T'opoackre U MPOMBIITUICHHBIC YKOCHCTEMBI. 2

CamocrosrtenbHas pabota: Pedepar « Ikocuctemby. 2

Tema 6.5. Oxpy:xkarwmasi | ConepxkaHue yueOHOTro MaTepuana 3
cpena. 1. | BiusHue nryma, W3Iy9eHUs U paualiii Ha 3JI0POBbE YEIIOBEKA. 2
2. | Xumudeckoe U OMOJIOTHYECKOE 3arps3HCHHE. 2
3. | IIpoGireMb! alanTaiy YeIoBeKa. 2

Tema 6.6. buocgepa. Conepkanne yaeOHOTro MaTepuaa 3
1. | DBomonus 6Guochepsl. 2

CamocrostensHas pabota: Pedepar «buochepar. 2

Pasnen 7. PanuonajibHOe NPUPOAOKMCIIOIH30BAHHE 11

Tema 7.1. Ilpuamunsl pa- | Conepxkanue yueOHOTO MaTepuana 3
HHMOHAJIBLHOI0 IPUPOI0- 1. | [IpuHIUOBI pallMOHAIBHOTO IPUPOIOTIOIB30BAHUS. 2

N0J1b30BaHHUS.

Tema 7.2. Oxpana okpy- CopepxaHue yueOHOTo MaTepuala 3
JKalolei cpeabl. 1. | Oxpana )XMBOro U paCTUTEIHLHOTO MHUPA. 2

CamocTtosarenbHas pabora: Pedepar «KpacHas kuuray. 2

Tema 7.3.9xonoruveckue | Conepkanue yueOHOTo MaTepuaia 3
npoodJiemMmbl Onocgepsbl. 1. ‘ Dxostorudeckue npoodemsl Camapckoit 001acTi 2

Pa3znea 8. Mexanuka 12

Tema 8.1. Pusuka n me- Cogepxanue yueOHOro Marepuala 2
TO/Ibl HAYYHOro No3Hanus | 1. | HayuHsle MeTOIbI MO3HAHMSI OKPYKAIOIIETO0 MUPA. 2
2. | OcHOBHBIE ANIEMEHTHI (PU3MUECKON KapTUHBI MHpA. 2

Tema 8.2. Mexannka CopepxaHnue yueOHOro MaTepuala 3
1. | Mexanuueckoe IBM)KEHUE U €T0 BHUJIBI. 2
2. | llpsimonuHeHOe paBHOYCKOPEHHOE ABM)KCHHE. 2

11




3. | Hpunuun otHocuTensHOCTH [ anmuies. 2

CamocrosarensHas padora: Jlomamrass naboparopras pabota «M3mepenue 3

YCKOpPEHUsI CBOOOTHOTO MAICHHSD

Paznea 9. Mouiekyasipasi Qpu3HKa 12

Tema 9.1. OcHoBbl Mosie- | CozepkaHue ydeOHOTO MaTepuaa 2
KyJaspHO-KMHeTHYecKoM | 1. | MexmonekynsipHOe B3auMOICICTBHE. 2
TeOpHUH. 2. | 3aKOH TepMOJAMHAMHUKH. 2

Tema 9.2. Temneparypa Coneprxanne yueOHOTO MaTepuaa 2
1. | TemnoBoe paBHOBECHE 2
2. | 'a30BBIE 3aKOHBI 2

Tema 9.3. OcHoBBI Tep- Conepxkanne yaeOHOro MaTepuasa 2
MOJAMHAMUKH 1. | BHyTpeHHss dHEprusl. 2
2. | TermumooOMeH. 2

Tema 9.4. CpoiictBa ma- | CojepkaHue yueOHOTo MaTepuaia 2
POB. 1. | [Tapoobpa3zoBaHue, NcnapeHue. 2
2. | Bo3ronka, KumeHue. 2

Tema 9.5. Kuakoctu CopepxaHue yueOHOro Marepuasa 2
1. | CsoiicTBa XUAKOCTEN. 2
2. | IloBepXHOCTHOE HATSIKEHUE. 2

CamocrosrtensHas pabota: Pedepar «TemnoBsie qBuratenm». 2

Pasnen 10. DJIeKTPOAMHAMHKA 10

Tema 10.1. DuexkTpuue- Copepxanue yueOHOro Marepuaia 2
cKoe moJie. 1. | DneKkTpuYECKUid TOK. 2
2. | IlocTosiHHBIN TOK. 2

Tema 10.2. duexkTpuye- Copepxanue yueOHOro Marepuaia 4
CKHMH TOK 1. | DneKkTpuYeCKuil TOK B METaJIJIaX. 2
2. | DaeKTpUYECKUM TOK B DIEKTPOIUTAX. 2
3. | DnexTpuyecKkuil TOK B razax. 2
4. | DnexTpuuecKuil TOK B OJTYMPOBOTHUKAX. 2

Tema 10.3. MarautHoe Copepxanue yueOHOro Marepuala 2
noJe. 1. | JlelicTBMEe MarHMTHOTO MOJIS HA ABWKYIIHECS 3apsiIbl. 2
2. | Ilna3ma. 2
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Tema 10.4. Daexrpomar- | CozmepxaHue yueOHOTO MaTepuana 2
HUTHAas UHAYKIHS. 1. | B3auMOCBsI3b 3JEKTPHUECKOTO M MATHUTHBIX MOJICH. 2
2. | DrexTpuueckoe ToJie. 2

Paznen 11. KBanToBass ¢usuka u acrpodusuka 18

Tema 11.1. DnemeHTBI Conepxanme yueOHOTO MaTepuaa 3
KBAHTOBOW ONITHKH. 1. | TeruoBo€ U3ITyYEHUS. 2
2. | Xumudeckoe NeicTBUE CBETA. 2

Tema 11.2. ®usuka aro- | Coxepkanue yueOHOTO MaTepuaa 3
Ma. 1. | Ilnanerapuast MoJieab aTOMa. 2
2. | Jlazepsl. 2

Tema 11.3. ®usuka arom- | Cojepxkanue yueOHOTo MaTepuana 3
HOI'0 AApa. 1. | Ctpoenue aToMHOTrO sapa. 2
2. | SlmepHbie CWIIBI. 2

Tema 11.4. Sinepnas Conepxkanmne yaeOHOro MaTepuasa 3
IHEpPreTHKa. 1. | TepMosIepHBIN CHHTES. 2
2. | SlmepHbIE PEaKTOPHI. 2

Tema 11.5. Acrpodmsuka. | Conepkanue yueOHOTO MaTepuaia 6
1. | Conneunas cucrema. 2
2. | 3BE31pI 1 UCTOYHHUKHU MX SHEPTUH 2
3. | IanakTuka. 2

CamocTtosrenbHas pabota: Pedepar «IBomonus BeeneHHoM». 2

Bcero: 100
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3. YCJOBUSA PEAJIM3ALIMUA YYEBHOHN JUCIUILIAHBI.

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO — TEXHUYECKOMY odecreve-
HMIO.

Peanuzanus yuyeOHON AUCHUIUIMHBI TpeOyeT HAIMYUS y4eOHOro KaOuHeTra
(BO3MO>KHO COBMEILIEHHOTO).

OcHanienne yuyeOHOro kKabMHeTa: TUIaKaThl, TAOJIUILIbI, pa31aTOYHbIA MaTe-
pua.

3.2. UudopmanuonHoe odecriedyeHue 00y4eHus

Ilepedyens pexkomMeHayeMbIX y4eOHBIX M3AaHuil, UHTepHeT-pecypcoB, A0M0JI-
HUTEJIbHO JUTEPATYPHI

s cTyneHToB

benses J[. K., Joimwuy I'"M., Ky3ueyosa JI.H. u op. buonorus (6a30Bblii ypOBEHB).
10 xkmace. — M., 2014.

benses /]. K., Joimwuy I'.M., Bopooun I[1.M. u op. buonorus (0a30BbIii ypOBEHB).
11 xkmace. — M., 2014.

Tabpuenan O. C., Ocmpoymos U. I'. Xumus 1151 npodeccuii U CrieluaibHOCTEH
COLIMAJIEHO-?KOHOMHYECKOT'0 ¥ TYMaHUTAPHOTO MPOPUIIeH: YIeOHUK AJI CTY/.
yupexaeHu cpe. mpod. oobpazoBanus. — M., 2014.

I'abpuensan O.C. Xumus. [Ipaktukym: yue6. nocooue. — M., 2014.

I'abpuensan O.C. u 0p. Xumus. TecTbl, 3a1auu 1 ynpakHEHUs: y4eo. mocodue. —
M., 2014.

Tabpuenan O.C. Xumus. ITlocobue ns moaroroBku k EI'D: yue6. mocobue. — M.,
2014.

Enxuna JI. B. buonorus. Bech mKobHBIN Kype B Tabnumax. — M., 2010.

Epoxun FO.M. Xumust: 3a1auu ¥ yIpaKHEHUS: yue0. mocodue ajs CTyI. yupe-
XKaeHui cpe. mpod. odpazoBanus. — M., 2014.

Epoxun FO.M. CO0OpHUK TECTOBBIX 3aJJaHUM 110 XUMUU: y4eO. mocoOue sl CTyI.
Yupexaenuii cpen. mpod. oopazoanus. — M., 2014.

Koncmanmunos B.M., Pezanos A. I'., @adeesa E. O. buonorus: ydaeOHUK s
CTYyJI. YUpEKICHHUH cpel. nmpod. oopazoBanus / mox pea. B. M. KoncranTuHOBa. —
M., 2014.

Hemuenxo K. D. ®u3uka B cxemax u tadimmnax. — M., 2014.

Camotuinenxo I1. M. ®duzuka ayist npodeccuil U crennalbHOCTEW COUABHO-
AKOHOMUYECKOTO U TYMaHUTApHOTO NMpoduiiel: Y4eOHUK IS CTYA. YUPEKACHUN
cpen. npod. oopazoBanus. — M., 2014,

Camotinenxo I1. M. CoopHUK 3a1a4 110 Gusuke 115 Tpodeccrii U CriennaabHOCTEeH
COIMAIIEHO-?KOHOMHYECKOT0 ¥ TYMaHUTApHOTO Mpoduiieit: yued. mocobue s
CTyA. yUpexaeHuit cpen. npod. odpazosanus. — M., 2014.

XUMHUS: AIEKTPOHHBIN yueOHO-MeTOuYecKuil koMiuiekc. — M., 2014.

Jois mpenoxaBaresei



®enepanbHblid 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoanuu B Poccuiickoii
Denepaunumny.

[Tpuka3 Munucrepcta o6pazoBanus U Hayku PO ot 17.05.2012 Ne 413 «O06
YTBEPKJIEHUHU (perepaibHOro rocyJapcTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa
cpeaHero (IoJHOT0) 00IIero 00pa3oBaHus .

[Ipuka3 Munucrepcta oopasoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHe-
ceHuu u3Menenuit B [lpukaz MunucrepcTBa o0pazoBanus 1 Hayku Poccuiickoi
®deneparuu oT 17.05.2012 Ne 413 “O0 yTBepxkaeHuu peaepabHOro rocyaap-
CTBEHHOT'0 00pa30BaTeIbHOrO CTaHAapTa cpeaHero (MoJIHOro) obiero oopa3ona-
HUS ».

[Tucemo JlenapramMeHnTa rocyapCTBEHHOW MOJTUTHKHU B c(hepe MOATOTOBKHU pabo-
yux kajapoB u JI1O MunucrepctBa oopazoBanus 1 Hayku PD ot 17.03.2015 Ne
06-259 «PexomeHnaanuu 1o opraHu3aly MOJIyYeHus: CpeHero oduiero oopazoa-
HUS B IIpejiesiax OCBOEHUS 00pa30BaTeNIbHbIX MPOrPaMM CPEIHEro Mpodeccuo-
HaAJIBHOTO 00pa30BaHMs Ha 6a3e OCHOBHOI'O 00IIero 00pa3oBaHMs C y4eToM Tpebo-
BaHUH (heliepabHBIX TOCYIapPCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB M MOJTyYa-
eMoil mpodeccuu WK CHeHalIbHOCTH CPEIHEr0 MPOPecCHOHAIBHOTO 00pa3oBa-
HUS.

Camotinenxo I1. U. Teopus u Mmeroanka oOydeHus pusuke: yued. mocodue ass
npenonaasareneit ccyzos. — M., 2010.

Hnvun B. A., Kyopsasyes B. B. ictopus u metononorus ¢uszuku. — M., 2014.
L'abpuensan O. C., Jlvicoga I'. I'. Xumusi: KHUTA JJIs TIpETIofaBaTesis: yueo.-MeTo 1.
rmocooue. — M., 2014.

buomnorus: B 2 1. / mox pen. H. B. Apwsiruna. — M., 2007, 2010.

buonorus. PykoBoacTBO K MpakTUYECKUM 3aHATHsIM / oA pen. B. B. Mapkunoti.
— M., 2010.

HNuTepHeT-pecypenl

www. class-fizika. nard. ru («Kmacc!Hast mocka miist 1r0003HATEIBHBIX) ).

www. physiks. nad/ ru («®u3uka B aHUMALHIX ).

www. interneturok. ru («Buaeoypoku mo npeameram MIKOJIBHON IPOrPaMMBbI» ).
www. chemistry-chemists. com/ index. html (a3nexrponHsIit )xypHaT « XUMUKA 1
XUMUSD).

www. pvg. mk. ru (onmummnuana «Ilokopu BopoObeBbI TOPB»).

WwWw. hemi. wallst. ru («Xumus. O6pa3oBaTeNbHBINA CAUT I MKOJILHUKOBY ).
www. alhimikov. net (O6pa3oBaTenbHBIN CAUT JJIS MIKOJILHUKOB).

www. chem. msu. su (QnekTpoHHas OMOIMOTEKA IO XUMHUH).

www. hvsh. ru (xypHan «XuMus B IIKOJIE» ).

www. hij. ru (KypHan « XuMUS U KU3HBY).

www. biology. asvu. ru (Bcs 6uonorus. CoBpemeHHast OMOJIOTHS, CTaThH, HOBCTH,
OuoOmoTeKa).

www. window. edu. ru/ window (Eaunoe okHO gocTymna k 00pa3oBaTeIbHbIM
pcypcam MHTepHeTa 110 OMOIOTHH).
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS
YUYEBHO JUCHUILIMHBL

KonTpoab u oneHka pe3ysibTaToOB OCBOCHUSA y4E€OHOW AMCIMIUIUHBI OCY-

IICCTBIACTCA NPCIIOAaBATCIICM B IMTPOLCCCE IMPOBCACHUA IMPAKTUICCKHUX 3aHITUN U

TBOPYCCKHX pa60T, TCCTUPOBAHUA, a4 TAKKC BBIITOJIHCHHA 06yanOH_II/IMI/IC$I HNHAN-

BHU1YaJIbHBIX 33JJaHUN, IPOEKTOB, UCCIIETOBAHUI.

Pe3ynbpTaThl 00yueHus

®opMBbI U METOBI KOHTPOJISL U OLICHKHU pe-
3yJITaTOB 00y4YEHUs

YMeTh OPUCHTUPOBATHCA B COBPCMCHHLIX
HAaYYHBIX TTOHATHUAX U I/IH(i)OpMaHI/II/I CCTC-
CTBCHHOHAYYHOT'O COACPKAHUS,

KOHTpOJ’IBHBIG pa6OTBI U MPAKTHYCCKHUC
3aHATUA

YMmeTh paboTaTh € €CTECTBEHHOHAYYHOM
uHopMaIeil; BIaaeTh METOJaMU TOUC-
Ka, BBIJIEIATh CMBICIOBYK) OCHOBY U Olie-
HUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

[IpakTHuecKre 3aHATHS U TBOPUYECKHUE 3a-
TaHUS

YMeTh HCTOJNB30BaTh €CTECTBEHHOHAYY-
HbIC 3HAHMsS B TIOBCETHEBHOW >XKHU3HEIES-
TEIBHOCTH, OXPAHBI 3]I0POBbsI, OKPYXKalo-
e cpeJibl, SHEPTOCcOEPEKEeHNUS,

KouTposasHbie paboThl, MpaKTUYECKHE 3a-
HSATHS U TBOPUECKUE 3a1aHUS;

3HaTh OCHOBHBIC HayYKH O IIpHUpPOAC, HUX
O6I_IIHOCTB H pa3/Indus;

KouTposnpHbie paboThl M TpPaKTUUYECKUE
3aHATHS

3HaTh €CTECTBEHHOHAY4YHBI METOJ MoO-
3HAHUS U €ro COCTaBJISIOIINE, €IUHCTBO
3aKOHOB MPUPOJbI BO BeeneHHo;

KouTposnpHbie paboThl M TPaKTUUYECKUE
3aHATHS, TBOPUYECKUE 3aTaHUS

3HaTh B3aMMOCBSI3b MEXKJY HayYHBIMHU OT-
KPBITUSIMUA W Pa3BUTUEM TEXHUKU U TEX-
HOJIOTHH;

KouTtposnpHbie paboThl M TPaKTUUYECKUE
3aHATUSA

3HaTh BKJIAJ BEJIUKUN YYEHBIX B (OPMH-
POBAaHHE COBPEMEHHOM €CTECTBEHHOHAYY-
HOW KapTUHBI MUpPA

TBOpueckue 3a1aHus
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