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1. MACHHOPT PABOYEN MPOT'PAMMBI YYEFHOM JUCIUILINHBI
OY .12 ECTECTBO3HAHHE

1.1. O6s1acTh NPUMEHEHHUSsI IPOTPAMMBbI

Pabouass nporpamma yueOHoil auctumummasl OY/][.12 EctecTBo3HaHue sBsETCS
YacTbl0 OCHOBHOM MpodeccHoHalbHOM 00pa3oBaTeNbHOM HPOTPAaMMBI  CPETHETO
npodeccuoHanbHOr0 00pa3oBaHUsl — MPOrPaMMBbI MOATOTOBKU CHEIMATUCTOB CPEIHETO
3BeHa 1o crenuanbHOCTH 43.02.14 ['ocTuHUYHOE NTET10.

Pabouas IIporpamMma OpuCHTHUPOBAHA HA JOCTHKCHHUC CIICAYIOIINX HCJ’IGI‘;Il

* OCBOCHHME 3HAaHHM O COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTHHE MHUpa U METOAaX
€CTEeCTBEHHBIX HAyK; 3HAKOMCTBO C Haubojee BaXHBIMU HJSIMH U JOCTHXKCHUSIMHU
€CTECTBO3HAHMS, OKa3aBUIMMHU OIPEACISAIONICE BJIUAHUEC HA PAa3BUTUEC TEXHUKU U
TEXHOJIOTHUH;

* OBJIQJICHUE YMEHUSIMU MPUMEHATH TOJTYYEHHbIC 3HAHUA JJIi OOBSACHEHHS SIBJICHUUN
OKPYXKAIOIIEr0 MHUpa, BOCHPUITHS UHGOPMAIIMKN €CTECTBEHHO-HAYYHOTO U CIEIHAIBHOTO
(npodeccuoHanbHO 3HAYMMOIO) cojaepkanus, noiydaemoir uz CMMU, pecypcoB
WNuTtepHeTa, cielMaibHON U HAYYHO-TIOMYJISIPHON JIUTEPATYPHL;

* pa3BUTHE UHTEIUICKTYaJIbHBIX, TBOPYECKUX CIIOCOOHOCTEH U KPUTUUECKOTO MBIIIICHUS B
XO/I€ TPOBEACHUA MPOCTEHIINX HWCCIECAOBAHUM, aHauu3a SBJICHUM, BOCHPUATUA U
MHTEPIPETAINNA €CTECTBEHHO-HAYYHOU HH(OpMAIUY;

¢ BOCIIMTAaHHUC Y6€)KI[GHHOCTI/I B BO3MOXHOCTH IIO3HAHHA 3dKOHOB IIPpUPOABI H
HCIIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ CCTCCTBCHHBIX HAYK I Pa3BUTHA HOUBWIN3AIIUN U
ITIOBBIIICHUA Ka4C€CTBA XU3HU,

* NPHMCHECHHE €CTECTBEHHO-HAYYHBIX 3HAHUH B MPO(ECCHOHATBLHOW ACSITCILHOCTH U
MOBCETHEBHOM JKU3HU JIJIS1 00€CIIeUeHHs] OC30MacHOCTH KU3HEACATCIIEHOCTH; TPaMOTHOTO
WCIIOJIb30BaHUsI COBPEMEHHBIX TEXHOJIOTHUH; OXPaHBI 37I0POBBS, OKPYXKAIOMICH Cpeibl.
OcHoBy paboueli MporpaMMbI COCTaBIISIET COJEPIKAaHUE, COTJIACOBAHHOE C TPEOOBAHUSIMHU
denepaabHOrO0 KOMITIOHEHTA TOCYJIapCTBEHHOIO CTaHAAapTa CpeaHero (IOJTHOTO) OOIIero
oOpa3oBaHust 0a30BOr0 YPOBHSI.

Pabouast mporpaMma He UMEET SIBHO BBIPAXKEHHOU MPOGUIBLHON COCTABIISIIOIIECH, OJTHAKO
BKJIFOYaeT B ce€0d DdJeMEHTh MNPOPECCHOHAIBHO HAMPABJICHHOTO  COJICpPKaHUSA,
HEOOXOAMMBIE JJIi YCBOEHUsA MpodhecCHOHATBHOM 00pa30BaTEeIbHON MPOTrPAMMBI,
dbopmupoBanus y o0yqaronuxcs mpohecCuOHATBHBIX KOMIIETESHITUH.

3amMeTHOE MECTO B MPOTpaMME 3aHUMAIOT WHTETPUPYIOIIUE, MEXKIPEIMETHbIE HICU U
TeMbl. OJTO, B MEPBYIO OdYepeldb, COAEpKaHME, OCBELIAIOLIEe €CTECTBEHHO-HAYUHYIO
KapTUHY MHpaA, ATOMHO-MOJICKYJSIPHOE CTPOCHHUE BEIIECTBA, IMPEBpAIEHUE DHEPTIHH,
YeJIOBeKa KaK OMOJOTHYECKUN OPTaHW3M M C TOYKU 3PEHUS €T0 XUMHUYECKOTO COCTaBa, a
TaK>ke BOMPOCHI IKOJIOTHUH.
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B nporpamMmme TCOPCTUICCKHUEC CBCACHUS JOITOJIHAIOTCA JCMOHCTpPAILUAMU,
Ha60paTOpHBIMI/I OIIbITaAMH W ITPAKTUICCKUMU pa60TaMI/I.

1.2. MecTO AMCHUILIMHBI B CTPYKTYpPe OCHOBHOM PO (deccuoHaIbLHOI
o0pa3oBaTe/IbHOI POrpaMMbl: JUCIUILTHHA BXOAHUT B 00111€00pa30BaTENbHBIN UK U
OTHOCHTCSI K 0230BBbIM 001IeNpo(hecCHOHATEHBIM TUCITUTLINHAM.

1.3. Hesaun u 3axa4u y4eOHO TUCHUIUIMHBI — TPEOOBAHUSA K Pe3y/ibTATaM 0CBOCHMS
yueOHOM THCUMIINHBI.

OcBoenue conepxanusi yueOHol nucuumivHbl «EcTecTBo3HaHUE» 0becrneunBaeT
JOCTH)KEHUE CTYICHTAMHU CIICAYIOIINX Pe3yabTATOB:

* IUYHOCMHBIX:

— YCTOMYMBBIM MHTEpPEC K MCTOPUM U JOCTHKEHUSM B OOJACTH E€CTECTBEHHBIX HAYK,
YyBCTBO TOPJIOCTHU 32 POCCUMCKUE €CTECTBEHHBIC HAYKH;

— FOTOBHOCTb K MPOJOJIKEHUIO 00pa30BaHus, MOBBIINICHUIO KBAIHU(DHUKAIUK B U30paHHOU
poheCCUOHAIBHOM AESATEbHOCTU C UCIOJIb30BAHUEM 3HAHUW B O0JACTHU €CTECTBEHHBIX
HayK;

— 00BEKTUBHOE OCO3HAHME 3HAYMMOCTU KOMIIETCHIIUN B 00JIaCTH €CTECTBEHHBIX HAYK JJIs
YyeJoBeKa U OO0IIEeCTBa, YMEHHUE HCIOJIb30BaTh TEXHOJOTHUUECKUE TOCTUXKEHHS B 00JacTU
(bU3UKY, XUMUU, OMOJIOTUH JIJIS TIOBBIIIIEHUSI COOCTBEHHOTO MHTEIIEKTYaIbHOTO PAa3BUTHS
B BHIOpAHHOU MTPOQECCUOHAIBHOMN ACSITENbHOCTH;

— YMEHHUE MNPOAHAIM3UPOBATh TEXHOTEHHBIE MOCIEACTBUS ISl OKPYXKAlOLEW Cpelbl,
OBITOBOI M MPOU3BOJICTBEHHOM JEATEIHLHOCTU YEIOBEKA,;

— TOTOBHOCThH CAMOCTOSITEILHO JOOBIBATH HOBBIC JJIsI CE0s1 €CTECTBEHHO-HAYYHbIC 3HAHMUS
C UCTOJIb30BAaHUEM JIJISI TOTO JIOCTYIMHBIX HICTOYHUKOB UH(OPMAIUK;

— YMEHHUE YINPABJISATH CBOEH IMO3HABATEIILHOW AESATEIbHOCTHIO, TPOBOAUTH CAMOOLICHKY
YPOBHSI COOCTBEHHOTO MHTEJUIEKTYaJIbHOIO PA3BUTHS;

— yMEHHE€ BBICTpauBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOILICHHS B KOMAaHJE IO PEIICHUIO
00IIMX 3a7a4 B 00J1aCTH €CTCCTBO3HAHHS;

* MmemanpeomMemHuix:

— OBJIaJICHUE YMEHMSIMU M HaBBIKAMU PA3JIMYHBIX BUOB MO3HABATEILHOU NESITEIHLHOCTH
JUTSl UBYUYEHUSI pa3HBIX CTOPOH OKPY’KAIOIIEr0 €CTECTBEHHOTO MUPA;

— TNPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAONIOACHHS, HAYYHOTO SKCIEPUMEHTA)
JUTSI M3YYEHUSI PA3IMYHBIX CTOPOH €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, C KOTOPHIMU
BO3HHUKACT HEOOXOAMMOCTh CTAJIKMBATHCS B IIpodheccuoHalbHOI cdepe;

— YMEHHE ONpeNessITh eI W 3a7aud JeATeIbHOCTH, BBIOMpATh CpPEACTBAa IJs HX
JOCT)KECHUSI Ha TPAKTHKE;

— YMEHHE HCIOIbh30BaTh Pa3UYHbIC MUCTOYHHUKHU JUISI TIOJYyYEHUS €CTECTBEHHO-HAYYHOU
uH(pOpMAIMU U OIICHUBATh €€ JOCTOBEPHOCTH ISl JOCTIKEHUS TOCTABJICHHBIX IENIeH U
3aj1ad;

* NPeOMemHbiIX:

— ¢cpOpMHUPOBAHHOCThH MPEACTABICHUN O IIEJIOCTHOM COBPEMEHHOMN €CTECTBEHHO-HAYUYHOU
KapTHHE MHpa, MPUPOJEC KaK E€JUHON IIeJIOCTHOM CHUCTEME, B3aUMOCBS3M UEJIOBEKa,
MIPUPOJIBI U 00IIIECTBA, TPOCTPAHCTBEHHO-BPEMEHHBI X MaciTabax BceneHnnoii;
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— BJAJCHUE 3HAHUSIMU O HAMOOJEe BAXKHBIX OTKPBITHSIX M JOCTIDKCHHUSX B 00JIacTH
€CTECTBO3HAHMS, TMOBIMABIIMX HA 3BOJIOLMIO MPEACTABIECHUN O NMPUPOAE, HA PA3BUTHE
TEXHUKHU U TEXHOJOTH;

— c(OpPMHUPOBAHHOCTh YMEHHS TPUMCHSTh €CTECTBCHHO-HAYYHBIC 3HAHUS  JUIS
OOBSCHEHUSI OKPY>KAIOUIUX SIBJICHUIN, COXpAHEHHS 3/I0POBbsl, 0OecriedeHus: 6e30MacHOCTU
KUBHENIEATEIbHOCTH,  OEpeXHOro  OTHOUIEHUS K  MPUpPOJE,  PAlMOHAIBHOIO
IPUPOAOIIOIB30BAHNUS, & TAKXKE BBITIOJIHEHUS POJIA TPAMOTHOTO OTPEOUTEIS;

— c(hOpMUPOBAHHOCTh MPEACTABICHUA O HAYYHOM METOJAE IIO3HAHMS TPHUPOILI U
CpPEACTBAaX H3YyYECHHUS Meramupa, MakpoMHpa W MHKPOMHUpPA; BIAJCHUE MPUEMAMHU
€CTECTBEHHO-HAYYHBIX HAOJIOJCHUMN, OIMBITOB, MUCCIEIOBAHUNA MW OIEHKHU JIOCTOBEPHOCTHU
MOJIYYEHHBIX PE3YJIbTATOB;

— BJIAJICHUE TOHATUMHBIM aImapaToM €CTECTBEHHBIX HAyK, IO3BOJISIONIMM ITO3HABATh
MHp, YYaCTBOBATh B JIHMCKYCCHUSIX MO €CTECTBEHHO-HAYYHBIM BOIIPOCAM, HCHOJIb30BaTh
pa3JIMuHbIe UCTOUYHUKU HUHGOPMALUU JJIsI TIOATOTOBKU COOCTBEHHBIX PaOOT, KPUTHUYECKU
OTHOCHUTKCA K coobuieHussMm CMU, coneprkaniuM HayuyHy0 HHPOPMAIIUIO;

— ¢ OpMUPOBAHHOCTh YMEHUI MMOHUMATh 3HAUMMOCTh €CTECTBEHHO-HAYYHOTO 3HAHUS JJIsI
KQKJIOTO 4YeJIOBEKa HE3aBHCHUMO OT €ro Npo(ecCHOHANBbHON AESITENIbHOCTH, Pa3iNyYaTh
(bakThl U OIEHKH, CPAaBHMBATh OIICHOYHBIC BBIBOJIbI, BUJIETh HX CBSI3b C KPUTEPHUIMHU
OLICHOK U CBSI3b KPUTEPUEB C ONPEACICHHON CUCTEMOU LIEHHOCTEM.

1.4. Kosin4yecTBO 4YaCcOB HA OCBOEHHE nmporpaMmmbl TUCHAIIJIMHBI:

MaKcuMalbHas yuyeOHas Harpy3ka oOydaromierocs 116 yacoB, B TOM uucie:
oOsi3aTeNibHas ayIUTOpHAs yueOHas Harpy3ka oOy4daromierocs 116 yacos
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2. CTPYKTYPA U COJAEPKXAHUE YUYEBHOM JUCHUITJIMHBI
OV.12 ECTECTBO3HAHHE
2.1. O0beM yueOHOM NMCIUILUIMHBI M BUAbI Y4eOHOH padoThI

Bun yueOHo# padoThl KosunyecTBO 4acoB

MakcumanbHasi yueOHast Harpy3ka (Bcero) 116
OO6s3arenbHas ayaquTopHas yueOHast Harpy3ka (BCero) 116

B TOM YHUCIJIE:

nabopaTopHbIe PaOOTHI 12
MPAKTUICCKHUC 3aHITHS 9
KOHTPOJIbHBIE PaOOThI 5
KOHCYJIbTaITU! 8
JuddepeHnpoBaHHBIN 3a4eT 1
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2.2. TemaTu4ecKkHuii JiaH U coaep:kanue yueOHoi aucuunanabl OY/[.12 EctecTBo3HaAHME

HanmenoBanue pa3iesioB Conep:xanue yueOHOro MaTepuasa, JJabopaTopHbie H NpaKTHYeCKHe PadoThl, Oo0beMm | YpoBeHb
U TeM CaMOCTOsITe/IbHAsI padoTa 00y4a0IMXCcs 4YacoB | YCBOEHHS
1 2 3 4
Pazjnen 1. Xumus ¢ 3jieMeHTAMH IKOJIOTHHI 24
BBenenue 2
Tema 1.1. Cooeporcanue yuebrno2o mamepuana: 2
Boaa, pacTtBopsl Bona Bokpyr Hac. @u3nuecKue U XMMHUYECKHE CBOWCTBA BOJbI. PacTBOpEHHE TBEPIbIX BEIIECTB U 2
ra3oB. MaccoBasi 1ol BEIIECTBA B PAcTBOPE KaK CIOCOO BBIPAXKEHHUS COCTaBa pacTBopa. Boambie
pecypebl 3emin. KauecTBo BOJbI. 3arpsi3HUTENM BOJABI U CIOCOOBI OYMCTKU. JKecTkas Boma W ee
ymsiruerure. OnpecHeHUEe BOJbI.
Jlabopamopnvie pabomul 1
«AHaIINU3 coliep KaHUsl TPUMECEH B BOAEH
«OuncTKa 3arpsiI3HEHHON BOBI
«Y CTpaHEHHE KECTKOCTU BOABD)
Ilpakmuueckue 3anamus 2
«Pacuet MaccoBOl JJ0JIM PaCTBOPEHHOTO BEIIECTBA
Tema 1.2. Xumnueckne Cooeporcanue yuebHo2o mamepuana: 2
npomeccehl B atMochepe | Xumudeckuit coctaB Bo3ayxa. ATMocdepa u kiumar. O30HOBBIC IBIPHI. 3arps3HeHHE aTMOC(HEphI 1 3 3
ero uctouHuku. O30HoBbIe NbIpbl. KucnoTueie noxau. Kucnorer u menoun. [Tokazarens
KUCJIOTHOCTH pacTBOpoB pH.
JlabopamopHwvie pabomoi 1
«Omnpenenenne XUMUIECKOTO cocTaBa atmocdepsl. 3zmepenne ypoBas CO2»
«MexaHu3M 00pa30BaHUs KUCIOTHBIX JTOXKIEH
Tema 1.3. Xumus n CoOeporcanue yuebHo2o mamepuana: 2
OpraHu3M YeJjioBeKa XHUMHUYECKHUE JIEMEHTHI B Oprann3Me denoBeka. OpraHu4ecKkrue U HeOpraHWnYeCKHUEe BEIIecTBa. 11

OCHOBHBIC KU3HECHHO H606XOI[I/IMLIC COCOMHCHUA 6CJ'IKI/I, YIIJICBOABI, )KUPbI, BATAMUHBI. CTpOeHI/IC
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OEJIKOBBIX MOJIEKYII. YTJIEBO/ABI — INIaBHBII UCTOYHUK 3HEPIUU opraHu3ma. Ponb )XupoB B opraHusme,
XoJiecTeprH. MUHepasIbHbIC BEIIECTBA B TPOAYKTAX MUTAHUS, HUIICBbIC T00ABKH.
COanaHcUpOBaHHOE MIUTAHUE.

Jlabopamopnvle pabomoi

«AHaIu3 cocTaBa MOJIOKa»

«Omnpenenenue coaepxanus BuramuHa C B HalUTKax»
«OrmpeneneHue cofepaHus xene3a B IPOAyKTax MTUTaAHUSD)

Pa3gen 2. BuoJsorus ¢ 3jieMeHTaMH DKOJIOTUH

36

Tema 2.1. Haubosee
o01rue npeacTaBJjieHus 0
JKH3HHU

Cooepoicanue yuebHo2o mamepuana:

[Tonsitue «xu3HbY». OCHOBHBIE PU3HAKH KUBOT'0: TUTAHUE, AbIXaHUE, BbIIECICHHUE, PA3APaKUMOCTh,
HOJBHKHOCTb, Pa3MHOKEHHE, POCT U pazButue. [lonarue «opranuzmy». Paznoobpasue KuBbIX
OpPraHu3MOB, IPUHIUIBI UX Ki1accupukanun. KieTka — equHAna CTPOSHUS U KU3HEACATEIbHOCTH
opranusMa. OGMeH BellecTB U NpeBpalieHue sHepruu B kiaerke. Monekyna JIHK — Hocutens
HaCJIECTBEHHON MH(pOopMaluu. YpOBHU OPraHU3ALUN KUBOWU MIPUPOIBL: KIETOUHbIH,
OpraHU3MEHHBIN, HAZIOPraHU3MEHHBIA. DBOIOLMS JKUBOT0. JIBUKYIIIME CUIIBI BOIIOLUU:
HaCJIEICTBEHHOCTh, U3MEHYMBOCTh, €ECTECTBEHHBIN 0TOOD.

Jlabopamopuvie pabomol
«PaccMmarpuBaHue KPOBH YEIIOBEKA M JIATYITKH TOJT MUKPOCKOIIOM))

HpaxmulteCKue 3aHAMUA
«CocTaBlicHHE T€HEAIOrHUIECKOT0 ACPpECBa»

Tema 2.2. Opranusm
4YeJ10BEKAa M OCHOBHbBIE
NPOSIBJICHUSI €r0
KU3HEAeATeJbHOCTH

CoOeporcanue yuebno2o mamepuana:

TkaHu, OpraHbl U CUCTEMBI OPraHOB YesoBeka. [lutanue. 3HaueHne NuTaHus A pOCTa, pa3BUTHS U
KHU3HEIeATENIbHOCTH opranu3ma. IlumeBapenue kak npouecc Gpu3nyeckoi 1 XUMHUYECKOH 00paboTKH
nunm. CucreMa NUIeBapuTeNbHBIX opraHoB. [IpeaynpexieHne NuieBbIX OTpaBIeHUN — OPIOIIHOTO
TUuda, TU3EHTEPHH, X0JIepbl. ['acTpUT 1 LUPPO3 NMEUYEHHU KaK pe3yJbTaT BIUSHUS aIKOTOJIs U
HUKOTHHA Ha OpraHu3M. /[pIxaHue opraHn3MoB Kak crocoO nosydeHust 3Hepruu. Oprassl JpIXaHUs.
JKn3HeHHas eMKOCTb JIETKuX. TpeHHpOBKa OPraHOB AbIXaHUs. boe3HN OpraHoB JbIXaHUs U X
npodunaktuka. Kypenue xak ¢axrop pucka. JIpmwxenue. Koctu, MbILIIBI, CyXOXKMINAS —
KOMIIOHEHTHI OIIOPHO-JBUTaTEIbHON CUCTEMBI. MBIIlIEYHbIE IBUKECHUS U UX PETYIIALUA. Y TOMIICHHE
MBILII TIPY CTATHYECKON U TUHAMUYecKoi pabote. Mi3MeHeHne MBIl IPU TPEHUPOBKE,
IIOCJIEICTBYS TUIIOAUHAMUU. [[pHuKrHBI HApYIIEHUsT OCAaHKU U Pa3BUTHA IUIOCKOCTONUA. BHyTpeHH s
cpella OpraHu3Ma: KpoBb, TKaHEBas )KHUJIKOCTh, IuM¢pa. OcHOBHbIE pyHKIIMU KpoBU. KpoBeHOCHas
cucreMa. IMMyHUTET 1 IMMYHHas cucteMa. bakTepuu ¥ BUPYChI Kak MPUYKMHA HH(PEKIIMOHHBIX

17
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3a0osieBanuii. TuauBuayanpHoe pa3BuTHe opranusma. [lonosoe co3peBanue. MeHcTpyauus u
nosutrorust. OmnonorBopenue. OOpa3oBaHue U pa3BUTHUE 3apobliia U 11o1a. bepeMeHHOCTh U pOAbI.
Biustnue HapkoreHHbIX BellecTB (Tabaka, ajJKoroisi, HAPKOTUKOB) HA Pa3BUTUE U 3/10POBbE
yenoBeka. HacnencTBeHHble U BpoxkIeHHbIE 3a0051eBaHus, iepenatoniiecs moiosbm mytem: CITN/,
cuuInC U ap.

Jlabopamopnvle pabomol 1
«JleicTBHE CIIIOHBI HA Kpaxmaii»
«Y TOMJICHHE TIPY CTAaTUYECKOM U JMHAMHUYECKOH paboTe»
Tema 2.3 YesioBek u Cooepoicanue yuebHo20 Mmamepuana:
OKpYIKawIIas cpeaa. [TonsiTre OGMOTEOIIEH03a, SKOCUCTEMBI U OHOC(hephl. Y CTOHYMBOCTE IKOCHCTEM. Bo3eiicTBre 6
IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3M YEJIOBEKA U BIMSHUE JCSITCILHOCTH YEIIOBEKa Ha
OKPYXAIOIIYI0 cpeny ( SAOXUMHUKATBI, TPOMBIIIICHHBIE OTXOIbI, paJUallsl U JPYyTUe 3arps3HEHUS).
PanmonansHoe npupoAonoib30BaHuUE.
DKCKypCHs IO TeMe: AHTPOIIOT€HHOE BO3/ICHCTBUE HA OKPYKAIOIIYIO CPey.
Koumponvnasa paboma. 1
Kouncynomayuu 8
Pa3nen 3. ®dusuka 48
Tema 3.1 Cooeporcanue yuebrno2o mamepuana
Mexanunka duznka — Hayka o npupoze. Hayunsle MeTO bl MO3HAHUS OKPYXKaroliero Mupa. Pons sxcnepumenTa u 8

TEOpUH B IpOLECCE MTO3HAHUS IPUPOIbl. MexaHnuueckoe nBuxkeHne. OTHOCUTEIbHOCTD
MEXaHUYEeCKOro JBMKeHus. MaTtepuanpHas Touka. Cucrema orcueta. ITyte. [lepemenienne. Buabt
JBYDKEHUS (PaBHOMEPHOE, pABHOYCKOPEHHOE, IEPUOINIECKOE) U MX TpaguuecKoe ONMCaHHe.
B3aumoneiictBue Ten. 3akonsl Hetorona. Cuibl B IpupoJie: YIPyrocTs, TPEHHUE, CUila TAKECTH.
CuJibpl BCEMUPHOTO TATOTEHHsI. 3aKOH BCEMUPHOTO TAroTeHus. [lepBas kocMudeckas CKOpOCTb.
Hmnynbc Tena. 3akoH coxpaHeHus umnyibca. PeaktuBHoe nBuxkeHue. Pabora. MomHOCTb.
OHeprusi. 3aKOH coxpaHeHus sHepruu. PaBHoBecue Texa. MOMEHT Cuilbl. Y CIIOBHS paBHOBECHS
TBEpJOTO Tesa. Mexanndeckue Kojaebanus. AMIUITY/Ia, TIEPUOJ], 4acToTa, (aza KojJeOaHuH.
CBobosHbIe U BBIHYXICHHBIE Koslebanus. ['apmonndeckue konebanus. Pezonanc. Mexanuueckue
BoJIHBL. [lonepeunbie U mpo1oabHbIe BOIHBI. [inHa BoHBL. CKOPOCTH BOJIHBI.
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Jlabopamopnvle pabomoi 2
«3yueHne ycinoBui paBHOBECHS phlyara»
«OmnpeJieseHne YCKOPEHHsI CHIIBI TSHKECTH C IIOMOIIBI0 MATEMAaTUYECKOT0 MasiTHUKAY
Ipaxmuueckue 3anuamus 1
Pemenue 3anau no teme: «J{nuHa BoaHbl. CKOPOCTh BOJIHBI. AMILITUTY/A, IEPHO/I, YacTOTa, (a3a
KoJIe0aHu»
Koumponvnas paboma 1
1o teMe: «MexaHuKay
Tema 3.2 Cooeporcanue yuebrno2o mamepuana
Moaekyasipnast pu3nuka. | Bo3HUKHOBEHHE aTOMUCTHYCCKON THITOTE3bI CTPOCHUS BEIICCTBA U €€ IKCIICPUMEHTAIBHBIE 9
TepMogunamuka noka3atenbcTBa. OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOPUHU U HX OTBITHOE
obocnoBanue. Jluddysus. bpoynorckoe nmwkenue. Pazmepsr monekyin. Uuciio ABoraapo.
Konnentpanus. Macca monekyn. KonuuectBo BemectBa. OTHOCUTENbHAS] MOJIEKYJISIPHAS Macca.
Momnsiprast macca BeniecTBa. TerioBoe ABUKEHUE MOJIEKYJI, UX CKOPOCTh. DHEPTHsl TETIOBOTO
IBUXKEHHS MOJIeKy. CBs3b CpeiHe KHHEeTUYECKOW SHEPTuU MOJIEKYI U TeMmrepaTypsl. TemmepaTtypa
u ee u3Mepenue. TemnoBoe paBHoOBecHe. TepMoInHaMHYecKas IIKaaa Temneparyp. Mojenb
ujeanpHOro rasa. J[apnenue uaeaabHOro ra3a. Y paBHEHHE COCTOSHUS UCaIbHOTO raza. YacTHbie
CIIy4au ypaBHEHHS COCTOSIHMS HI€alibHOTO Ta3a. BHyTpenHss sHeprus. CrocoObl H3MEHEHUs
BHyTpeHHel sHeprun. Pabota B Tepmonnnamuke. [1epBblit 3akoH TepMOAMHAMUKH. TeroBbIe
neurarenu. KIIJ[ teroBeix asurareneii. [IpoGiemsl sxkomoruu.
Ipaxmuuyeckue 3anamus 2
Pemenue 3amau o teme: «BHYTpeHHsIsI SHEPTHUST OJTHOATOMHOTO Ta3a
Pemenue 3anay no reme: «TeniaoBble JBUTATEIN
Koumponvnasa paboma 1
no Teme: «MounekynsapHas pusuka. TepmoauHaMuKka»
Tema 3.3 Cooeporcanue yuebno2o mamepuand
DJEeKTPOIUHAMHUKA DNIEKTPOCTATUUECKUI 3aps]l. 3aKOH cOXpaHeHUs 3apsiaa. 3akoH KynoHa. DnexkTpocTatuueckoe mnosie 10

U €ro MaTepHalibHOCTh. HalpsykeHHOCTD 3JI€KTPOCTATHUECKOT 0 Mo JIMHUN HanpsyKeHHOCTH.
ITpOBOAHMKY M TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{MaaeKTpuuecKas MpOHULAEMOCTb.
VYcnoBus cymecTBoBaHus 3ekTpudeckoro Toka. Cuia troka. Hanpsbxkenue. Conportusienue. 3akoH
Owma 115 yyacTka 1eny. 3aBUCUMOCTb CONIPOTHUBIIEHUS IIPOBOIHUKA OT JUIMHBI, IIOIIAIN

MOTIEPEYHOr0 CeueHus: U Marepuana. Pabora 1 MOITHOCTh OCTOSTHHOTO TOKa. 3akoH Jxoyns-JIenna.
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MaruauTtHoe nosje u ero cBoiictsa. MaruuTtHas uHykus. CuioBble TuHUM. [leiicTBie MAarHUTHOTO
I10JIs1 HA MPOBOJHUK ¢ TOKOM. Cnna Amnepa. [IpuHIun 1efiCcTBUSA IIEKTPOU3MEPUTEBHBIX
npu0OopoB. OTKPBITHE 3JEKTPOMAarHUTHOM UHAyKuU. [IpaBuio JIeHna. 3akoH 3JIeKTpOMarHUTHON
MHAYKIUH. DJIEKTPOMAarHuTHBIE BOJIHBI M CKOPOCTh UX pacnpocTpaHeHus. CBoicTBa
AJIEKTPOMAarHuTHBIX BOJH. [IpuHiun paguocsssu. [Ipocreiimmii paguonprueMHuk. CBET Kak
aneKTpoMaruuTHast BosHa. Ckopocth cBeta. MIHTepdepeHuus u nudppakuus cBera.

Jlabopamopuwvie pabomol

«COOpKa 3JIEKTPUUECKON LIENN U U3MEPEHUE CUIIBI TOKA B €€ Pa3IMUHbIX yJaCTKaX»
«M3MepeHne HanpsHKEHUs Ha Pa3iIuYHbIX yYacTKax LICTIH»

«M3mepeHre MOIIHOCTU U PabOTHI B 3JIEKTPUUECKOMN JTamIie)

«MarauTHoe nosue

Ilpaxmuueckue 3auamus
Pewenue 3anau no teme: «3akoH OMa il ydacTKa LEMn»
Pemenne 3amau mo reme « MarHuTHOE MOJIE»

Koumponvnas paboma
1o TeMe: «IIEeKTPOIMHAMUKAY

Tema 3.4
CtpoeHue aToma u
KBaHTOBas (pu3uka

Cooepoicanue yuebnoeo mamepuand

I'unote3a [lnanka o kBanTax. @otorddext. 3akoHbl poTodPdexra. YpaBHEHUE
dororddexra.PoToH. DHEprusi, Macca u UMIynbe GotoHa. [lnanerapnas monens aroma. ONBITH
Pezepdopna. Ksantossie noctynatel bopa. [Ipuniun aeiictBus u ucnonbs3oBanue jgaszepa. CtpoeHue
aTOMHOTO siipa. SaepHbie cuibl. JlehekT Macchl U SHEPTHUS CBSI3U ATOMHBIX s1ep. SIepHbIE peakinu.
DHepreTUYeCKnid BBIXOI SIAEPHBIX peakuuid. Jlenenue anep ypana. TepMosiiepHble peakiiu.
SIBiieHne paAnoaKTUBHOCTU. BUABI paliOaKTUBHBIX U3JIYYEHU U UX BO3JCHCTBUE HA KUBBIE
OpTaHU3MBI.

Koumponvnas paboma
no Teme: «CTpoeHue aToMa U KBaHTOBast (PU3UKa»

JAu¢pepeHunpoBaHHbIN 3a4eT

Bcero:

116
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3. YCJIOBUSA PEAJIN3AIIUUPABOYEN ITPOT'PAMMBI YUEBHOM
JUCIHUIIVIMHBI OY .12 ECTECTBO3HAHUE

3.1. TpeﬁosaHm{ K MUHUMAJIBbHOMY MAaTCPUHAIBHO-TEXHUICCKOMY o0ecreYeHnIo

Peanuzanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HaIMuusl yueOHoro kabunera «duzuka» u
naboparopun pusuku, kabuHeTa «XUMUU U OUOJOTHNY» U J1a00PaTOPUU XUMHUHU.
O6opynoBanue yueOHbIX KAOMHETOB U JTAOOPATOPHIA:

- TOCAJ0YHBIC MECTA M0 KOJIMYECTBY 00YyJarOITuXCs;

- pabouee MeCTO MpenogaBaTeis;

- IEMOHCTPALIMOHHBIN CTOJ;

- BBITSDKHOM IIKadQ;

- yueOHO-HaTIAIHbIE TOCOOUS 0 (pU3MKe, XUMUU U OMOJIOTHH;

- 1abopatopHoe 000pyI0BaHHE (CIIEKTPOCKOI, MUKPOCKOIT C MUKPOIIpenapaTamH,
MepuoInYecKasi cucreMa XxuMuueckux aemeHToB [I.1. Menneneesa, psija Hanps>KeHUN
METaJUIOB; P/l JIEKTPO- OTPUIATEIILHOCTA HEMETAJUIOB, Ta0JIMIIa pACTBOPUMOCTH COJIEH,
KHCJIOT M1 OCHOBAaHUM B BOJIE, TIAKATHI MO (PU3HUKE, XUMUU U OMOJIOTUH, XUMUYECKas
MoCy/J1a, XUMHUYECKUE PEaKTUBBI)

Texnuueckue cpeacTBa 00yyeHUs:

- IHTEpPAKTUBHAS JIOCKA C JIUIIEH3UOHHBIM IIPOrPAMMHBIM 00ECIICUCHUEM U MYJIbTUMEANA
MIPOEKTOP

O6opynoBaHue J1a0opaTOpUU U pabOUNX MECT JIaDOPATOPUU:

- TOCAJ0YHBIC MECTA 110 KOJIMYECTBY 00YyJarOITuXCs;

- pabodee MeCTO MpenoaaBaTes;

- BBITSDKHOM 1IKag;

- IEpUOINYECKas CUCTEMa XUMUYECKHX dneMeHToB /(.M. Menneneena;

- TabHIa paCTBOPUMOCTH COJICH, KUCIOT U OCHOBAaHHH B BOJIC;

- psL1 HAIIPSDKEHUN METAJUIOB;

- PS DIIEKTPOOTPULIATETLHOCTH HEMETAIIOB;

- IUTaKaThI TI0 OOIIEH M HEOPraHUYECKON XUMUH;

- IIJIAKAThI TI0O OPTaHUYECKON XUMUH;

- XUMUYECKas MOCY/1a;

- XUMUYECKUE PEAKTUBBI;

3.2. UndopMmanmonHoe obecnevyeHue o0yueHust
[Tepeuenp yueOHBIX U3aaHui, UHTEpHET-pECypCoB.

1. I'abpuensn O.C. EcrectBo3nanue. bazossiit ypoBeHnsb. 11 ki1.: yueOnux/ O.C.
I"a6puensn, U.T'. Octpoymos, H.C. IlypeimeBa. C.A. Cnaakos, B.W. CuBormna3os.- 4-¢
u3a., crepeoturt.-M.: [lpoda, 2016.- 334, (2) c.: nin.

2. Kamenckuit A.A. buonorus: O6mast 6uonorus. 10-11 xi.: yuebnnx/ A.A. KameHckuii,
E.A. Kpukcynos, B.B. [laceunuk. 5-e u3z.; crepeotun.- M.: [lpoda, 2017. — 368 c.: u.

3. bosbmioit atnmac amaToMuum 4enoBeka./mep. ¢ aHria. MaxwusHoBoit E.b., -Mocksa:
N3narensctBo ACT: 2017. — 72 c.: un.-(aydiue B MUpPE aHATOMUYECKHE TaOTUIBI).

4. T'abpuensu O.C. Xumus. [Ipaktukym: yued.mocooue. — M., 2014.
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5. I'abpuensa O.C. u ap. Xumus. Tectsl, 3a1aun U ynpaxHeHus: yueo.mocooune. — M.,

2014.

6. Hemuenko K. D. ®u3nka B cxemax u Tabaumnax. — M., 2014.

7. Camoiinenko I1. . ®uszuka 115 npodeccuii U crienuaibHOCTEN COLUAIBHO-
HKOHOMHUYECKOTO ¥ TYMaHUTAPHOTO Npoduieii: yueOHUK IS CTY. YUPEXKICHUN Cpel.
npod. oOpazoBanusi. — M., 2014,

8. Cawmoiinenko [1. M. Coopuuk 3a1a4 no ¢uszuke 11 npodeccuii U criennaibHOCTEH
COLIMAIBHO-PKOHOMHYECKOTO ¥ TYMaHUTapHOTOo npodusieil: yued. mocodue ajs CTy/I.
yapexJIeHui cpe. mpod. odbpazoBanus. — M., 2014.

HNuTepHeT-pecypehl:

1.

2.

9.

Enunas womneknusa I[IOP. Ilpeamernas xomiekuus «buonorus» [31eKTpOHHBIN
pecypc], URL: http://school-collection.edu.ru/collection

OTkpeITBIE ~ KOJIEIK:  buonorust  [AJEKTpOHHBIM  pecypc], URL:
http://college.ru/biology

Buemkonbnas sxonorus. Ilporpamma «lllkonbHas sKonOrHYecKas MHUIIMATHBA)
[anmexTponHbIi pecypc], URL: http://www.eco.nw.ru

Bces Ouonorusi: HayuyHO-00pa3oBaTeIbHBIN MOpTal [37MeKTpoHHBIH pecypc], URL:
http://www.sbio.info

l'ocynapctBennsiii  JlapBUHOBCKHMIA  My3eid  [3nmekTpoHHbI  pecype], URL:
http://www.darwin.museum.ru

XKusbie CyIIEeCTBa: ANEKTPOHHAS WUTIOCTPUPOBAHHAS ~ DHIUKJIONEAHS
[anmexTponHbIi pecypc], , URL: http://www.livt.net

3aoyHas ectecTBeHHOHayuyHas mmkona (KpacHospck): ydeOHble MaTepHalbl 110
OMOJIOTHH JIJIs IIKOJILHUKOB [JIeKTpoHHBIN pecypc], URL: http://www.zensh.ru
3elIeHbI [UTI03: MyTEBOAMUTENb MO SKOJIOTHYECKUM pecypcaM [3JIeKTPOHHbBIN
pecype], URL: http://www.zelenyshluz.narod.ru

KoHuenmuu coBpeMEHHOro ecTeCTBO3HaHMs. buonornueckas KapTHMHa MHpa:
AJIEKTPOHHBIN y4eOHUK [3ekTponHbIi pecype], URL: http://nrc.edu.ru/est

10.JIaypeaTsl HOOEJIEBCKOW MpeMUd MO (PU3UOJOTHM W MEIUIMHE [IIEKTPOHHBIN

pecypc], URL: http://n-t.ru/nl/mf

11.MenunuHCcKas SHIUKIONEAUs. AHATOMWYECKHH aTjiac [3JIEKTPOHHBIM pecypc],

URL: http://med.claw.ru

12.Mup >KUBOTHBIX: DJJEKTPOHHBICE BEpPCHM KHUT [3nmeKkTpoHHbIM pecypc], URL:

http://animal.geoman.ru

13.ITaneontonorndeckuit Mmy3eidr PAH [3nexTpoHHBIN pecypc],
14 Tlonynsipuas sHuukinoneauss «®iopa m ¢dayna» [snexkTpoHHblii pecypc], URL:

http://www.biodat.ru/db/fen/animal.htm

15.I1poGnemsr ABOJIIOIIUHU [1eKTPOHHBIN pecypc], URL:

http://www.macroevolution.narod.ru

16.I'azeta «XuMus» U callT A yuutens «S uay Ha ypoK XUMHH» [IIEKTPOHHBIN

pecypc], URL: http://him.1september.ru



http://school-collection.edu.ru/сollection
http://сollege.ru/biology
http://www.eco.nw.ru/
http://www.sbio.info/
http://www.darwin.museum.ru/
http://www.livt.net/
http://www.zensh.ru/
http://www.zelenyshluz.narod.ru/
http://nrc.edu.ru/est
http://n-t.ru/nl/mf
http://med.claw.ru/
http://animal.geoman.ru/
http://www.biodat.ru/db/fen/animal.htm
http://www.macroevolution.narod.ru/
http://him.1september.ru/
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17.ChemNet: Tlopran ¢yHmaMeHTaIFHOTO XHMHYECKOro obpa3oBanus Poccum.
Xumuyeckass ~ MHPOpMAIMOHHAs  CeThb  [ANeKTpoHHBIM  pecypc], URL:
http://www.chemnet.ru

18.AJIXUMUK: caiit JLFO. AnukGepoBoii [3nexTponHbli pecypc], URL:
http://www.alhimik.ru

19.Bcepoccuiickas oMMnuaja MIKOJILHUKOB MO XUMUHM [3eKTpoHHBIN pecypc], URL:
http://chem.rusolymp.ru

20.EcTrecTBeHHOHayuHble dKcnepuMeHThl — xumusd: Komtekiuss  Poccuiickoro
00111600pa30BaTEIHLHOTO nopTaia [27eKTpOHHBIN pecypc], URL:
http://experiment.edu.ru

21.Heopranuueckass xumusi. Buzaeoonsitl B EauHoil komekiuu 1udpoBbIX
oOpa3oBaTelbHBIX pecypcoB  [anmekTpoHHBI pecypc], URL: http://school-
collection.edu.ru/collection/chemistry/

22.Opranuveckass xuMusa. Bwuaecoomsitel B EnuHOW  KOUTEKIMHM  H(POBBIX
oOpa3oBaTelbHBIX pecypcoB [anmekTpoHHBI pecypc], URL: http://school-
collection.edu.ru/collection/organic/

23.0Opranuyeckasi XUMUS: SJIEKTPOHHBIA YUYEOHHK ISl CPEIHEN MIKOJIBI [JIEKTPOHHBIN
pecypce], URL: http://www.chemistry.ssu.samara.ru

24.OCHOBBI XMMHH: DJEKTPOHHBIM y4eOHMK [37eKTpoHHBIM pecypc], URL:
http://www.hemi.nsu.ru

25.OTKpBITHIH KOJUIEJIK: XUMUS [PHEKTPOHHBIN pecypc], URL:
http://www.chemistry.ru\

26.CopocoBckuil 00pa3oBaTEeNbHBIA KypHANl: XUMHUS [31eKTpoHHBbIN pecypc], URL:
http://journal.issep. rssi.ru\

27. XUMUYECKH  YCKOPHUTEIb: COPaBOYHO-UH(OPMAIIMOHHAS ~ CUCTEMa  TIO
OpraHuveckoil xumun [3nekTpoHHbIi pecype], URL: http://www.chem/isu.ru/leos/\

28.Xumus I BCEX: WLTIOCTPUPOBAHHBIC MaTepHaibl MO OOIIeH, OpraHUYeCKOW Hu
HEOpPraHMYECKOM  XuMuM  [3;mekTpoHHBI  pecypc], URL:  http://school-
sector.relarn.ru/nsm/\

29.Xumus 1 ku3Hb — XX BeK: HayYHO-TIOMYJSIPHBIN JKYPHAIT [3JIEKTPOHHBIA pecypc],
URL: http://www.hij.ru\

30.0nexTpoHHas OMOIMOTEKa Y4eOHBIX MaTepualoB 1Mo xuMmuu Ha noptaie Chemnet
[anexTponHbIit pecypc], URL: http://www.chem.su/rus/elibrary/\

31.WebElements: onmaiiH- CHpaBOYHUK XUMHYECKUX OSJCMEHTOB [3JCKTPOHHBIM
pecypce], URL: http:// webelements.narod.ru\

32.A30yka web-nioucka UIsI XMMHKOB [3mekTpoHHBIA pecypc], URL: http:/
www.abc.chemistry.bsu.by\

33.bernok 1 Bce 0 HEM B OMOJIOTMH U XUMHUH [311ekTpoHHbIH pecypc], URL: http://belok-
s.narod.ru\

34.BupTtyanbpHas XUMHUYECKas IKOJIA [PNEeKTpOHHBI  pecypc], URL:
http://maratakm.narod.ru

35.3aHuMaTtenpHas XUMHS: BCe O MeTayutax [dyekTpoHHbd pecypc], URL: http://all-
met.narod.ru



http://www.chemnet.ru/
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry/
http://school-collection.edu.ru/collection/chemistry/
http://school-collection.edu.ru/collection/organic/
http://school-collection.edu.ru/collection/organic/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://www.chem/isu.ru/leos/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://www.chem.su/rus/elibrary/

16

36.Knaccupukanua xumuueckux peakuuit (¢ mpumepamu  flash-anumaruin)
[anekTponHbIH pecypce], URL: http://classchem.narod.ru

37.Kypc xwmmum Ha cepBepe OecIUIaTHOTO JWCTAHIIMOHHOTO  OOpa30BaHUS
[anmexTponHbIi pecypc], URL: http://www.anriintern.com/chemistry/

38.Kon  Tpen- Xwumus I8 BceX  [PIEKTPOHHBIM  pecypc], URL:
http://www.kontren.narod.ru

39.Mup xumuu [3nekTpoHHbIi pecype], URL: http://chem.km.ru

40.Mup xumuu [3aextponnsiid pecype], URL: http://chemworld.narod.ru

41.0nuMnuaaHbple  3aJadyd [0  XUMHHM  [3JeKTpoHHBIM  pecype],  URL:
http://tasks.ceemat.ru

42 Tlepuognueckuii 3akoH JI.JI. MenaeneeBa u CTpOCHHE aToOMa[3JEeKTPOHHBIN
pecypc], URL: http://mendeleev.jino-net.ru

43.1TonynspHast OUONMMOTEKAa XMMHUYECKUX JJIEMEHTOB [31eKTpoHHBIH pecypc], URL:
http://n-t.ru/ri/ps/

44 TlpakTnueckass M TeOpeTWYECKas XHMHS [3eKTpoHHbIM pecypc], URL:
http://chemfails.narod.ru

45.Caitt Alhimikov.net: none3nass udgopmaius Mo XUMHHU [JIEKTPOHHBIA pecypc],
URL: http://www.alhimikov.ru

46.Xumuyeckuii  cepBep HimHelp.ru: yuebHbie u chpaBoYHBIE MaTEpHAIIbI
[anmexTponHbIi pecypc], URL: http://www.himhelp.ru

47 .1llkonbHas xuMus [anekrponnsiii pecypce], URL: http://schoolchemistry.|

48. DneKTpoHHAss OMOJIMOTEKAa MO XMMHUU WM TEXHHUKE [AJIEeKTpOHHBIN pecype;, URL:
http://rushim.ru/books/books.htm



http://www.anriintern.com/chemistry/
http://www.kontren.narod.ru/
http://chem.km.ru/
http://chemworld.narod.ru/
http://tasks.ceemat.ru/
http://mendeleev.jino-net.ru/
http://n-t.ru/ri/ps/
http://chemfails.narod.ru/
http://www.alhimikov.ru/
http://www.himhelp.ru/
http://schoolchemistry.by.ru/
http://rushim.ru/books/books.htm
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4. KOHTPO.Ib U OHEHKA IIPEJMETHBIX PE3YJ/IbTATOB OCBOEHMUSI
YUYEBHOU TN CIIUIIJIMHBI OY/1.12 ECTECTBO3HAHUE

KoHTpob U OlIeHKA PEIMETHBIX PE3YIHTATOB OCBOCHUS JUCIUTIIIMHBI
OCYILIECTBIISIETCS B MPOILIECCE MPOBEACHUS MPAKTUUECKUX 3aHSATUN U Ta0OPaTOPHBIX PadoT,
TECTUPOBAHUS, @ TAKKE BHIMIOJHEHUS 00YJaIOMUMUCS WHINBHIYATbHBIX 3aJaHUH,
MMPOEKTOB, UCCIICOBAHUM.

IIpenmeTHbIe pe3yjabTATHI 00yUeHUs

@®opMbI U METO/IbI KOHTPOJISA U
OlleHKH NpeIMEeTHBIX pe3y/bTATOB
o0y4eHust

c(OpPMHPOBAHHOCTH MPEACTABICHUH O POJIM  MECTE
€CTECTBO3HAHMS B COBPEMEHHOM HAYYHOU KapTHUHE MHUpa

IIOATOTOBKA U 3aIIUATA IPE3CHTALINN
00yyYaroImuxcs 0 poj U MecTe
€CTECTBO3HAHMS B COBPEMEHHOU
Hay4YHOU KapTUHE MHpa

NOHUMaHHE (QHU3MYECKOH W XHMHYECKOH CYIIHOCTH
HaOMIOaeMBIX  SBJICHWH, PO (QU3UKH, XHMUH,
ouosorun B bopmupoBaHUU Kpyrosopa U
(YHKIIMOHAJIBHOM IPAaMOTHOCTH YeNIOBEKa JIIsl PELICHUS
MPAKTUYECKHX 3a/1a4

IPOBEJICHHE YCTHOTO OIPOCca,
MOATOTOBKA U 3aIlMTa JOKJIAJI0B U
Mpe3eHTANN 0 GU3HIECKON U
XUMHYECKOH CYITHOCTH HAOJI0JaeMBIX
SIBIIGHUH, posid (PU3HKHU, XUMUH,
Ouosioruu B pOPMHUPOBAHUH KPYro3opa

buznueckuMu U
3aKOHOMEPHOCTSIMH,

BJIaJACHUC OCHOBOIIOJIararomuMun
XUMHNYECCKUMU IIOHATUSAMU,
3daKOHaMHU U TCOPHUAMU

IIPOBEJICHUE YCTHOTO OMpPOCa,
BBITIOJIHCHHE TPAKTHYECKUX padoT, a
TaKk)Ke TECTOBBIX 3aJIaHUN

YBEpEHHOE HMCII0JIb30BaHUE (PU3NYECKON, XUMHUECKON U
OMOJIOrMYECKON TEPMUHOJIOTUN U CUMBOJIUKU

IIPOBEJICHUE YCTHOI'O OIIpOCa,
IIOATOTOBKA U 3alIUTa JOKJIAI0B U
IIPE3EHTALUN

BJIAICHUC OCHOBHBIMH MECTOJAAMU HAYYHOT'O [TO3HAHUA,
HCIIOJIb3YCMBIMHA B €CTCCTBO3HAHUU Ha6J'IIOI[eHI/IeM,
OINMMCAHUCM, UBMCPCHUCM, DKCIICPUMCHTOM

BBITMIOJTHEHHUE MTPAKTHYECKUX U
1a00paTOPHBIX pabOT

YMCHUA O6pa6aTBIBaTL pPE3YyIbTaThl I/ICCJ'IC,I[OBaHI/II‘/’I,
O0OBICHATH IMMOJIYYCHHBIC pE3YJIbTAT U ACJIATh BBIBOJAbI

BBITMIOJTHEHHUE MTPAKTHYECKUX U
1a00paTOPHBIX paboT

C(i)OpMI/IpOBaHHOCTB YMCHUA pCHIATh PACYCTHBIC U
OKCIICPUMCHTAJIBHBIC 3a1a9n

BBITIOJTHCHUC TPAKTUYICCKUX pa6 oT

c()OMUPOBAHHOCTh yMEHHUSI MPUMEHSThH
3HaHUA JUIsI  OOBACHEHUS  YCJIOBHM
(GU3MUECKUX W XUMHUYECKUX SIBICHUH B MPHUPOJE,
npodeccuoHabHOW  chepe W UL TPUHATHA
MIPAKTUYECKHUX PEIICHUI B MOBCEAHEBHON KU3HU

TOJTyYEHHBIC
MPOTEKAHUS

IIPOBEJIEHUE YCTHOTO OIIpOCa,
IIOATOTOBKA U 3aILUTA JOKJIAJ0B U
MIPE3EeHTALNN

c(OpMUPOBAHHOCTh ~ COOCTBEHHOM  MO3ULUU  TI0
OTHOLICHHIO K TOJy4aeMoil HWHGOpMalUU M3 Pa3HBIX
HMCTOYHUKOB.

IIPOBEJIEHUE YCTHOTO OIpoca,
IIOATOTOBKA U 3aILUTA JOKJIAJ0B U
MIpE3EeHTALNN




