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Ota mporpaMMa JOrMYecKH MpOJOJIKAET MPOrpaMMbl ISl HaYaJIbHOTO OOIEro M OCHOBHOTO
obmero oOpa3oBaHusi B 00JIACTH PAa3BUTHsI BCEX OCHOBHBIX BUIIOB JACITEIBHOCTH OOYYaEMBIX,
npecTaBiIeHHbIX B HUX. OHa cocTaBiieHa ¢ y4€TOM OCOOCHHOCTEH, KOTOpbIe 00YyCIOBJICHBI, B
NEPBYI0 oOdYepelb, MPEAMETHBIM COJEpKaHUEM U  IICHUXOJOTMYECKUMU  BO3PACTHBIMU
0COOEHHOCTSIMH 00y4aeMbIX.

[To3naBaTenbHas [EATENBHOCTh MPH HM3YyUYEHUM Kypca XUMHH Ha 0a30BOM ypOBHE UIpaeT
BEAYIIYI0 POJb B PAa3BUTUU OCHOBHBIX BUIOB YYEOHOH NEATEIBHOCTH CTAPIIEKIACCHUKOB:
BJIQJIETh METOJaMU HAY4YHOrO IIO3HAHUS, TOJHO W TOYHO BBIpaXKaThb CBOU MBICIH,
XapaKTepU30BaTh, OOBSICHATH, KIACCUPHUIMPOBATh XUMUYECKUE OOBEKTHI, padoTaTh B TPYIIIE,
apryMEeHTHpOBaTh CBOIO TOYKY 3pEHHS, HaXOAWTb, HCIIOJIb30BATh pAa3IMYHbIE HCTOYHHKHU
nH(pOpMaLIMU U MPEACTABIATh B YCTHOM U MMCbMEHHOM peur pe3ylibTaThl e€ aHalu3a.

Opnna w3 3ama4d oOy4YeHHs] B CpPeIHEU IIKOJIe — OIpeeieHUe NalIbHEUIel oO0pa3oBaTebHON
TPAeKTOPUHU U OTBETCTBEHHOT'O BHIOOPA KU3HEHHOTO U MpodeccuoHaabHoro myTH. s pemenus
ATOM 3aJjauM CTapLIEKIACCHUKU IPU M3YYEHUU XMMMH JOJKHBI UCIOJIb30BATh MPHUOOPETEHHBIN
Ha YpPOKaX XHMHUHU ONBIT JAEATEIbHOCTH B MpodeccnoHanbHO chepe u Mo00i  KU3HEHHOM
CUTYallUH.

CornacHo 00pa3oBaTelbHOMY CTAaHIAPTy, [JaBHbIE LEIH CPEAHEro o0Imero o0pa3oBaHUS
COCTOSIT:

B NpuOOpeTeHMHM 3HAHHWM, YMEHUH U  CIOCOOOB JEATEIBbHOCTH, CIOCOOCTBYIOIIMX
(OpMHUPOBAHHUIO LIETIOCTHOTO MPEACTABICHUS O MUPE;

B Pa3BUTHUU OIBITa PA3HOOOPA3HOMN AESITETLHOCTH, CAMONIO3HAHUS M CAMOOTIPEICTICHUS;

B OCO3HAaHHOM BBIOOpE WHAMBHIYaTbHOH 00pa30BaTEIbHON TPACKTOPUHU U NPOQEeCcCHOHATHHON
JESTEIIbHOCTH.

bonbuioil Bkiag B JOCTHXKEHUE ITHX L€ cpeaHero odiiero oopa3oBaHusi BHOCUT U3YyUEHUE
XHUMHH, KOTOPOE MPU3BAHO 00ECIICUUTH:

(dbopMHUpOBaHNE €CTECTBEHHO-HAYUYHOI KapTHUHBI MUpPa, B KOTOPOH CHCTEMa XMMUYECKUX 3HAHUM
ABJIIETCS €€ BA)KHEHUIIIMM KOMIIOHEHTOM;

pa3BUTHE  MHTEUIEKTYaJIbHOTO W HPAaBCTBEHHOI'O  IOTEHIMalla  CTapLICKIACCHUKOB,
dopMHpOBaHHE Yy HHMX OSKOJOIMUECKHM TIpPaMOTHOIO B Yy4eOHOH U mpodeccHoHaTbHON
JIeSATeTLHOCTH, a TAKXKE B OBITY;

OCO3HaHME Yy CTapLICKIACCHUKOB HEOOXOAMMOCTH B Pa3BUTUM XUMHHU M XMMHUYECKOH
IPOMBIIIIEHHOCTH, KaK MPOU3BOAUTEIBLHON CUIIBI OOIIECTBA;

NOHUMaHWe HeOoOXOAMMOCTH Oe30MacHOro oOpallleHusl C BeIlecTBaMM M MaTepHuajaMi,
HCIOJIb3YEMBIMU B TPO(ECCHOHATIBHON U TOBCEIHEBHOM JKU3HH.

HensasMu U3yueHuss XUMUU SABJISIOTCS:

e BHJICHUE U TOHMMAHHME 3HAYMMOCTH XUMUYECKUX 3HAHUMU NIl KQXKJIOTO YIEHA COLUyMa;
YMEHHE OLEHUBATh pa3iuuHble (aKThl U SBJIEHUS, CBSA3aHHBIE C XHUMHUYECKUMU
00BEeKTaMH M TPOLECCAMU Ha OCHOBE OOBEKTHUBHBIX KPUTEPHUEB U OIpeNeNEHHON
CHUCTEMBI IIEHHOCTEH, (OpMyJIHUpoBaTh W OOOCHOBBIBATH COOCTBEHHOEC MHEHHE U
yOeKICHHE;

e [IOHMMaHUE POJIM XUMHH B COBPEMEHHON €CTECTBEHHO-HAY4YHOM KapTHMHE MUpa U
UCMOJIb30BAaHUE XUMHUECKUX 3HAHUH [ OObACHEHHs OOBEKTOB M IPOLECCOB
OKPY’KaIOIe  JEHCTBUTEIBHOCTH —  INPUPOJHOM, COLMAIBHOW, KYJBTYPHOM,
TEXHUYECKOH CPEIbl;

e (dopMupOBaHHE Yy CTapIICKJACCHUKOB IpPH M3YYCHWU XHMHUU OIbITa TO3HAHUS H
CaMOIIO3HAHUSI C TIOMOIIBI0 KJIIOYEBBIX KOMIETEHTHOCTEH (KJIFOUEBBIX HAaBBIKOB),
KOTOpBIE UMEIT YHUBEPCAIBHOE 3HAYEHHUE Ul PA3NMUYHBIX BUAOB JAEATEIBHOCTU, —
MOMCKA, aHalu3a W o00paboTku WHGOPMAIMK, H3TOTOBICHHE HWH(POPMAIIMOHHOTO
OPOAYKTa W €ro MNpe3eHTaluH, NPUHATHS pPEIIEHUH, KOMMYHUKATHBHBIX HaBBIKOB,
Oe3omacHOro oOpallleHus! C BElIeCTBaMHU, MaTepualaMi U MPoLEeccaMH B MOBCETHEBHOM
XKHU3HHU U IPOPECCUOHATBHOM IEeATETBHOCTH.

O0mas xapakrepucTuKa y4e0HOro npeamera



OCOoOeHHOCTH COJEepkKAaHUA U METOAMYECKOTO IOCTPOCHHS Kypca CHOPMHpPOBAHBI Ha
ocHose PI'OC COO.

1. Conepxanue Kypca BBICTPOEHO JIOTUYHO U JIOCTYIIHO B COOTBETCTBUU C CHCTEMHO-
JeSITeIbHOCTHBIM I10/IX0ZI0M Ha OCHOBE HEPAPXUHU YUeOHBIX ITPOOIIeM

2. Conepxanue kypca obmedt xumun B 11-oM kiacce crmocoOCTBYeT (OpMUPOBAHUIO
€IMHOM XUMHMUYECKOW KapTHHbI MHMpa Y BBIIYCKHUKOB CpEIHEH HIKOJbI MyTEM PAacCMOTPEHUs
00LIMX Ul HEOPraHMYECKON U OPraHu4eCKOW XUMHHU MTOHATHM, 3aKOHOB U TEOPUA.

3. M3yuenue Kypca MpoBOAUTCS HA OCHOBE COYETAHHS TEOPUU M NMPAKTHKH MPOOIEMHOTO
0o0yuyeHMsI U II0JJauu MaTepuaa B JIOTUKE HAyYHOT'O MO3HAHMSL.

4. Teopernyeckue IMOJIOKEHUSI Kypca LIMPOKO IOAKPEIUIEHBl JIEMOHCTPALMOHHBIMU
XUMHUYECKMMHU IKCIIEPUMEHTAMHU, J1a00PaTOPHBIMU ONBITAMU M IIPAKTUYECKUMHU PAOOTaMH.

5. Peannsyercs uHTErpanus coaep:KaHus Kypca ¢ IpeIMeTaMu HE TOJIbKO €CTECTBEHHO-
HAY4YHOI'0, HO U TYMaHUTapHOI'0 LIUKJIOB.

6. JlocTXeHWIO TpEeIMEeTHBIX, METAlpeJAMETHBIX W JMYHOCTHBIE pE3yJbTaTOB
CIOCOOCTBYeT cHUCTEeMa 3a/laHuil B Gopmare pediiekCuu: MpoBepbTe CBOM 3HAHUS, IPUMEHHUTE
CBOM 3HAHUS, UCTIOIB3YNUTE JTOTIOIHUTENBHYIO0 HHPOPMALIMIO U BBIPA3UTE MHEHHUE.

7. PackpbiBaeTcsl posib POCCUHMCKHMX YUY€HBIX B CTAHOBJICHHMM MHUPOBOH XUMHUYECKOU
HAaYKH, YTO CIIOCOOCTBYET BOCITUTAHUIO MATPHOTU3MA M HAIIMOHAILHOW CaMOMICHTH(HKAIINH.

8. Kypc peanusyer cBsizb y4eOHOH MAMCHUIUIMHBI C JKU3HBIO, YTO CIOCOOCTBYET
YCUJICHHIO MOTHBALIMU YYaIXCS K W3YYEHUIO HEMPO(UIHbHONH XUMHUH Yepe3 PacKphITHE CBSI3U
U3ydyaeMoro marepuaiga c Oynaymieil oOpa3oBaTenbHON TpaeKkTopued u npodeccHOHATIbHON
JESITEIIbHOCTH.

9. B kypce npeicTaBieHbl COBPEMEHHbIE HAlpaBJICHUS PAa3BUTUS XMMUYECKON HAyKu U
TEXHOJIOTHH.

10. B kypce Hauum oTpaXxeHue OCHOBHBIE COJIEPKaTEIbHbIC INHUM:

e «Beuwjecmeo» — 3HaHUA O COCTaBe, CTPOECHUH, CBOMCTBaX ((PU3MYECKHX, XUMUYECKUX U
OMOJOTUYECKHX ), HAXOKICHUH B MIPUPOE U NOTYyUYEHUH BaXKHEUIITNX XUMHUYECKUX BEILIECTB;

o «Xumuueckasa peakyus» — 3HaHUS O IpoLEccax, B KOTOPBIX MPOSBISIFOTCS XUMUYECKHE
CBOICTBa BEILLECTB, YCIOBUSIX UX MPOTEKAHUS U CIIOCOOAX YIIPABICHUS UMU;

o «llpumenenue eewecme» — 3HAHUS B3aUMOCBSI3M CBOWCTB XHUMHYECKHX BEIECTB,
HauOosee  HUCHONb3yeMbIX B OBITY, HPOMBIIIJIEHHOCTH, CEJIbCKOM  XO3SIHCTBE,
3/1paBOOXPaHEHUH U Ha TPAHCIIOPTE;

«IB3oIK Xumuw» — CUCTEMA 3HAHMW O BAXHEUIINX MOHATHSAX XUMUU M XUMHUYECKOU

HOMEHKJIaType Heopranuueckux u opranumdeckux BemiectB (MIOITAK u TtpuBHanbHON);

BJIQJICHNE XMMHYECKON CHUMBOJIMKOM M €€ OTPaKEHHUEM Ha NMHUCbME, —XMMHMUYECKHMHU 3HAKaMU

(cumBoOnamu), GopMyibl U ypaBHEHHs, a TaKKe MpaBuUiia NepeBoja MHPOpPMAlUU C POTHOTO

A3bIKa Ha S3bIK XUMHH U 00paTHO

KosmuecTBo yacoB B roa: 34

KoJinuecTBo 4acoB B Hefes110: 1

KoJsinuecTBO KOHTPOJIBbHBIX padoT: 2

KoJsimyecTBO npakTH4yecKux pador - 2

TemaTuyeckoe NIaHMPOBaHUE
yueOHoro npeamera «Xumus» B 11 kiacce (0a30Bblii YypOBeHb)

Ne pazzern mporpamMMBl KOJIMYECTBO YacOB

n/n BCEro | KOHTPO | MpakTH | Jiabopar
JBHBIX | YeCKUX | OpPHBIX
pabotr | paboT | OMBITOB

1 | Crpoenue BemecTs 9 - - 4
2 | XUMHYECKHE PeaKIuu 12 1 1 B
3 | BemecTBa u ux cBoiicTBa 9 1 1 4
4 | Xumusi 1 COBpEMEHHOE 00IIIEeCTBO 4 - -

Uroro 34 2 3




Conep:xanue yueOHoro npeamera « Xumusi» B 11 kiacce

Crpoenne Bemects (9 4acoB)
OcHoBHbIE CBelieHMSI O CTpoeHMH aroma. CTpoeHue aroma: cocTaB sjpa (HYKJIOHBI) U
anekTpoHHas oOonouka. [lonstue 006 wuzortomax. IloHATHE O XUMHYECKOM »3JEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJI0M sJIpa.
[lepnonnueckas cucreMa xuMuueckux 31meMeHToB J[. M. MenneneeBa B cBeTe CBETE Y4YEHUS O
ctpoeHnn atoma. dusnmyeckuid cMmbich npuHATONH B Tabmuue J[. M. MenneneeBa CUMBOJIUKU:
HOPSIIKOBOTO HOMEPA DJIEMEHTAa, HOMEpPA Iepuoaa U HoMmepa rpymmsl. [ToHsATHE O BaJ€HTHBIX
anekTpoHax. OToOpa)keHUE CTPOCHUS NEKTPOHHBIX 000J0YEK aTOMOB XMMHUUYECKUX 3JIEMEHTOB
C TIOMOUIBIO 3JEKTPOHHBIX U JIEKTPOHHO-TpaguuecKux GopmyJ.
OObsicHeHHE 3aKOHOMEPHOCTEH HW3MEHEHHUs CBOMCTB JJIEMEHTOB B IE€pUOJaX M TIpymmax
NEPUOANYECKON CUCTEMBbI, KaK CJIE/ICTBUE UX 3JIEKTPOHHOTO CTPOEHUS. DJIEKTPOHHBIE CEMEINCTBA
XUMUYECKUX AIIEMEHTOB.
CpaBnaenune llepmoguueckoro 3akoHa W TEOPUM XUMHUYECKOTO CTPOCHHs Ha (uiocodckoit
OCHOBE: IPEANOChUIKK OTKpbITUA [lepmoanueckoro 3akoHa U TEOPHUM XUMUYECKOIO CTPOCHUS
OpraHMYECKUX COEIMHEHUH; pOJb JMYHOCTM B HCTOPUU XHMMMM;, 3HAUCHHUE IIPAKTUKU B
CTAaHOBJICHUU U PA3BUTUU XUMUYECKUX TEOPUH.
HonHast xuMHuecKasi CBSI3b M HMOHHbIE KpUCTalIM4eckue peléTku. KaTMOHBI M aHMOHBI: KX
3apsabl U KiIaccudUKalus Mo cOCTaBy Ha mpocthle u cinoxkuble. [IpeacraBurenu. I[lonstue 06
WOHHON XMMHYECKOW CBsizu. VOHHAs KpucTaumdeckas pemeéTka W (PU3WYecKHe CBOHCTBA
BEIIECTB, 00YCIOBICHHBIE TUM CTPOCHUEM.
KoBanentHas xumuueckas CBsi3b. ATOMHBIE M MOJIEKYJISIPHbIE KPUCTAJUIMUECKUE DPELIETKU.
[loHsiTHE O KOBAJIEHTHOM CBS3U. OJIEKTPOOTPULIATENIBHOCTh, HEMNOJIpHAs U MOJsIpHas
KOBaJIEHTHbIE CBA3M. KpaTHOCTh KOBaJE€HTHOM CBsI3U. MexaHn3Mbl 00pa30BaHUsl KOBAJIEHTHBIX
cBsizel: OOMEHHBIH W JOHOPHO- aKuenTopHbIH. IloNIpHOCTH MOJEKYJBI, KaK CleACTBUE
MOJIIPHOCTHU CBSI3M U F€OMETPUM MOJIEKYJbl. Kpucrtannnueckue pemérky ¢ 3TUM THIIOM CBS3U:
MOJIEKYJIsIpHble M aToMmHble. Du3nyeckre CBONCTBA BELIECTB, OOYCIIOBJIEHHBIE THUIIOM
KPUCTAJUIMYECKUX PELIETOK.
Merannnueckas cBs3b. [IoHATHE O METaNIMUECKON CBSA3M M METAUIMYECKUX KPUCTATIMYECKHUX
pemérkax. Pu3nueckue CBOWCTBA METAJUIOB HAa OCHOBE HX KPUCTAINIMYECKOTO CTPOEHUS.
[TpuMeHeHre METANITIOB HA OCHOBE UX CBOMCTB. UEpHBIE U IIBETHBIE CIUIABHI.
Bonoponnas xumuueckast cBsizb. MeXMOJEKyJIsspHass UM BHYTPUMOJIEKYJSIpHAsE BOJAOPOJHBIE
CBSI3M. 3HAUEHUE MEKMOJIEKYJIIPHBIX BOJOPOIHBIX CBA3EH B IPUPOJE U )KU3HH UEIOBEKA.
[Tonmumepsl. IlomyueHue NOAMMEPOB pEAKIUSAMHU MOJUMEpPU3ALMM U MOJMKOHICHCALUU.
Baxneiimue npeAcTaBUTENH IMJIACTMACC U BOJOKOH, UX IMOJY4Y€HHE, CBOMCTBA U NMPUMEHEHUE.
[ToHsiTHe 0 HEOPraHUYECKUX MOJIUMEPAX U UX MPEICTABUTEIH.
Hucnepcusie cuctembl. IloHsiTHe O aucnepcHOil ¢a3e W JUCIIEPCHOHHOM cpefe. ArperatHoe
COCTOSTHUE pa3Mmep yacTull (asbl, Kak OCHOBa /s KJIAacCU(PUKALMU JUCHEPCHBIX CHCTEM.
OMyIBCHH, CYCIIEH3HH, a3pO30JUd — TPYyNIbl IpyOOTUCTIEPCHBIX CHUCTEM, MX IMPEICTABUTEINH.
3071 ¥ Teau — TPYIIbl TOHKOJUCIEPCHBIX CUCTEeM, UX MpeacTtaButenu. [lonsTue o cuHepesuce
Y KOAryJislyH.

Jlemoncmpayuu.
e [lepuoanueckoil cucrembl XxuMu4eckux sieMeHToB JI. M. MenpaeneeBa B pa3iWyHbBIX
dopmax.

e Moenb HOHHOM KPUCTAIMYECKOM PEIIETKH HA IPUMEPE XJIOPUIa HATPHUSL.

e  MuHepaJibl C 3TUM TUIIOM KPUCTAIUIMYECKON PEIIETKON: KAJIBLIUT, TAJIMT.

e Mopenu MOJIEKYISIPHOM KPUCTAJUIMYECKON PEIIETKHM Ha MPUMEPE «CYXOro JIbJa» WU
fioJ1a 1 aTOMHON KPUCTAIUTMUECKON PEeIETKH Ha IPUMEpe aiMasa, TpaguTa Wi KBapia.

e Mogens MojsipHOro o0béMa raza. Moaenu KpUCTAJUIMYECKHX PEHIETOK HEKOTOPBIX
METAJIJIOB.

e Komneknuu 00pa3noB pa3IndHbIX AUCHEPCHBIX CUCTEM.

e (CuHepe3uc U KoaryJisius.



Jlabopamopnule onvimoi.
e KoHcTpynpoBaHue MOAEIN METAJUINUECKON XUMUYECKON CBS3H.
e [lomyyeHue KOJUIOMJHOIO pacTBOpa KypHHOIO O€jKa, MCCIEIOBAHHUE €ro CBOMCTB ¢
IIOMOUIBIO JIA3EPHOM YKa3KHU U IIPOBEICHUE €T0 IeHAaTypaluu.
e [lomyueHue 3MyJIbCUU PACTUTEIBHOTO Macia U HaOJIIOICHHUE 32 €€ PacCIOCHUEM.
e [lomyuyeHue CyCleH3UHM «M3BECTKOBOTIO MOJIOKa» U HAaOJIIOJIeHHE 32 € ceAUMEHTalueH.

Xumnueckue peakiuu (12 yacos)

Knaccudukanus XuMu4eckux peakiui. AJoTponu3anus 1 H30MepHu3alys, Kak peakiu
0e3 M3MEHEeHHUs cocTaBa BemlecTB. Aiutorponus u e npuuuHbl. Kiaccudukanms peakuuii mo
pasIMYHBIM OCHOBAaHUSAM: [0 YUCIY M COCTaBy peareéHTOB W IPOAYKTOB, IO ¢ase, IO
UCTIOJIb30BAaHUIO KaTanu3aTopa win (epmenta, mo terioBomy 3¢gdexry. Tepmoxummueckue
YpaBHEHMsI pEaKLHi.

CkopocTh XuMu4eckux peakuuil. @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTb XUMHUUYECKUX
peakuMii: IpUpofa pearupyrollux BeIIeCTB, TeMIepaTypa, IUIOMAAb HX CONPUKOCHOBEHHUS
pearupyoomux BeLIecTB, UX KOHLEHTpalus, IpUCyTCTBUE KaTanuzaropa. [loHsaTue o xatanuse.
®depMeHThI, Kak OMOJIOTHYecKHe KaTaau3aTopbl. IHTMOUTOPBI, KaK «aHTOHHUMBD) KaTalau3aTopoB
U UX 3HaYCHHUE.

XUMHUECKOe paBHOBecHE M crHocoObl ero cmemeHus. Kiaccupukanus XUMHYECKHX
peakuii Mo MpHu3HaKy WX HampaBieHHus. [loHsTHe 00 00paTUMBIX peakiusiX U XUMHYECKOM
paBHoBecud. [Ipunnun Jle-Illarense u cnocoObl cMeleHUs] XMMUYEeCKOro paBHoBecus. OOrmas
XapakTEePUCTUKA PEaKIMid CUHTE30B aMMuaka u okcuaa cepbl(VI) m paccMoTpeHue ycioBHiA
CMEILEHMS UX PAaBHOBECHS Ha IPOU3BOJICTBE.

I'unponuz. OOpaTumblii U HEOOpaTUMBIA THMAPOAU3bl. ['MApPOIN3 cONEed U €ro THUIIBI.
['maponu3 opraHMYECKUX COEIMHEHMH B KMBBIX OpPraHM3MOB, KaK OCHOBa OOMEHa BEIIECTB.
[TonsiTrie 00 sHEPreTHYECKOM OOMEHE B KJIETKE U POJIM THAPOIIN3a B HEM.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH. CTENIEHb OKUCIIEHUS U €€ ONIPENEICHHE 110
(dbopMysiaM OpraHMYECKUX U HEOPraHUYECKUX BEUIECTB. DJIEMEHTHI U BEUIECTBA, KAK OKUCIUTEIN
u BoccraHoBuTenu. IloHATHE O mpomeccax OKHUCIEHUS M BoccTaHOBieHHA. (CocTaBieHHe
YpaBHEHUH XUMHUYECKUX peaklUii Ha OCHOBE 3JIEKTPOHHOTr0 OanaHca.

ONEeKTPOIN3 pacIulaBOB U PACTBOPOB 2JIEKTPOIUTOB. XapaKTEPUCTHKA DJIEKTPOIN3a, KaK
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO Tporecca. OCOOEHHOCTH 3JIEKTPOJIN3a, MPOTEKAIOUIEro B
pacTBopax 3JIEKTpONMTOB. lIpakTHueckoe NpHUMEHEHUE 3IIEKTPOJIN3A: IOJIYYEHHE TaJIOrE€HOB,
BOJIOPOJIa, KUCJIOPOJa, LIEJIOYHBIX METAJUIOB U IIENOYEH, a TAaKKe aTIOMUHUS AJIEKTPOJIM30M
pacIulaBOB M pacTBOPOB COEOUHEHHMM OTUX JJIeMEHTOB. [loHATHME O TranpBaHOIUIACTHUKE,
raJlbBaHOCTETUH, paQUHUPOBAHUH LIBETHBIX METAJIJIOB.

Jlemoncmpayuu.

e PacTtBOpeHHe cepHON KHUCIOTHI M1 aMMHAUYHOW CEJNIUTPHI U (PUKCAIUS TEIUIOBBIX SIBICHHUM
JUTSL TUX MTPOLIECCOB.

e B3auMonaelcTBUs pPacTBOPOB COJSHOM, CEpPHOM M YKCYCHOM KHCIOT OJMHAKOBOHN
KOHIEHTPAllUU C OJMHAKOBBIMM KyCOUKaMM (TpaHyjamMH) LMHKAa M B3aMMOJEHCTBHE
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJJIOB (MarHus, IIMHKA, Jele3a) C pacTBOPOM
COJITHOM KMCIIOTBI, KaK IpPHUMEpP 3aBUCUMOCTH CKOPOCTH XHMHUYECKHUX PEAKIHUN OT
MIPUPO/IbI BEILIECTB.

e BzaumopaelicTBue pacTBOpPOB THOCYJIb(aTa HATPUS KOHUEHTPALMU U TEMIEpPAaTyphl C
pacTBOPOM CEPHOMN KHUCIIOTHI.

e  MopenupoBaHue «KUIISIIETO CIOS».

e lcnosnb3oBaHWe HEOPraHMYECKHX KaTalu3aTOpPOB (coyiel jkene3a, MoAuAa Kalus) U
NPUPOJHBIX OOBEKTOB, COJACpXKAIIMX KaTajna3dy (cblpoe MscOo, KapTodenb) s
pasJIoKeHUs MEePOKCUIA BOLOPOIA.

e BzauMmojeiicTBHE IIMHKA C COJSTHOM KHCIOTOW HHTpPATOM cepedpa, Kak MpHUMEphI
OKHCIUTEIbHO-BOCCTAHOBUTEIFHON peaKLUil U peakliuu OOMeHa.

e KoHcTpynpoBaHHue MOJAEIH IEKTPOIU3EPA.



e BuneodparmMeHT ¢ IPOMBIIIIICHHONW YCTAHOBKH IS TOJTYYECHUS aJTFOMUHHUSL.
JlabopamopHule onvimeoi.
e MnmocTpanus npasuia beprone Ha npakTHKe — MPOBEJACHNUE PEaKUUi ¢ 00pa3oBaHHEM
0CaJiKa, ra3a u BOJbI.
e [eTeporeHHbIH KaTtain3 Ha MPUMEpPE Pa3IoKEHHs MEPOKCHIAa BOJOPOJA B MPHCYTCTBHH
JMOKCH/Ia MapraHIia.
e Cwmemenue paBHOBecus B cucteme Fe3* + 3CNS™ «» Fe(CNS)a.
e lcnpiTaHne MHAMKATOPAMHU CPEABI PACTBOPOB COJIEU PA3JIMYHBIX TUIIOB.
e OKHUCIIUTENHHO-BOCCTAHOBUTEIIbHAS pEaKlus W peakius OoOMEeHa Ha mpumepe
B3aUMO/IeHCTBHA pacTBOPOB cynbhaTta Meau(ll) ¢ xene3om u pacTBOPOM IIETOYH.
Ilpakmuueckas paboma.
e PemeHne SKCIepUMEHTAIBHBIX 3a/1a4 110 TeMe « XUMHUYECKask PEaKIs».

BemecrBa u ux coiicrBa (9 yacos)

Mertamel. Pu3MYECKHE CBOMCTBA METAJUIOB, Kak (YHKIMA WX cTpoeHus. JleneHue
METAJJIOB HAa TPYNNbl B TEXHUKE M XUMHHM. XHMHUYECKHE CBOMCTBA METAIJIOB U
AIIEKTPOXUMHUYECKUN pAn  HanpsokeHud. Ilonsatue o MeramiorepMun (QJIFOMHUHOTEPMHUU,
MarHueTepMHH U JIp.).

Hemeramnsl. biaropogueie rasel. Hemertamnel kak oxuciaurtenu. Hemeramnel kak
BOCCTaHOBUTEINU. Psiyt anexkTpoorpunatensHocTy. HEepTHBIE il O6J1aropoiHble ra3bl.

Kucnorel Heoprannueckue u opraHudeckue. KuciaoTrsl ¢ TOYKM 3pEHMS aTOMHO-
MOJIEKYJISIPHOTO yueHHs. KUCIIOTBI ¢ TOUKM 3p€HUs TEOPUM DJIEKTPOIUTHUECKON ITHUCCOLMALINN.
Kucnorsl ¢ TOukM 3peHHs NPOTOHHOM Teopuu. OOIIME XUMUYECKHE CBOICTBa KHCIOT.
Knaccugukarus Kucnor.

OcHoBaHMsI HeopraHu4eckue MU opraHudeckue. OCHOBaHMSI C TOYKH 3PEHHUS aTOMHO-
MOJIEKYJSIPHOTO  ydeHus. (OCHOBaHMSI C TOYKM 3pEHHS TEOPHUM  DJIEKTPOJIUTHUECKON
nuccouuanuu. OCHOBaHUS € TOYKU 3peHus MpoTOHHOM Teopuu. Kiaccugukanus ocHOBaHMI.
XVMMHYECKNE CBOWCTBA OPraHUYECKUX M HEOPraHMYECKUX OCHOBaHUM.

AMdoTepHble CcOeIMHEHHsS HEOpraHWyeckue U opraHudeckue. Heopranuueckue
am(oTepHbIe COETUHEHUS: OKCHUJIBI U THUJPOKCHU/IBI, — UX CBOMCTBA U Nojiy4deHue. AMpoTepHbIe
OpraHWYECKHE COECANHEHMS HAa IPUMEPE aMUHOKUCIOT. llenTuasl n nentuaHas CBA3b.

Comu. Knaccudukarus coneit. XXEcTkocTh BoAbI U crocoObl e€ ycTpanenus. [lepexon
KapOoHaTa B rujpokapOoHaT u oopaTHo. OO1IMEe XUMUYECKUE CBOWCTBA COJIEH.

Jlemoncmpayuu.
Komnexknus MeTanios.
Konnekuus HeMeTaos.
B3anmozenicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.
Bcnpllika TEpMUTHOM CMECH.
Benpimka u€pHoro nopoxa.
BrITecHEeHME rajJoreHoB U3 UX pacCTBOPOB APYTUMU IaJIOT€HAMMU.
B3anMopeiicTBre mapoB KOHUEHTPUPOBAHHBIX PACTBOPOB COJSHOM KHUCIOTBHI U aMMHaKa
(«pIM O€3 OTHS»).
ITonmyyenue aMmMuaka U U3y4eHHUE €ro CBOMCTB.
e PasyiMuHbIe Clly4au B3aUMOJCHCTBUS PACTBOPOB COJIEH AIFOMUHUSA CO IIEIOYBIO.
e [lomydenue xE€CTKOU BOJBI U YCTpaHEHUE €€ )KECTKOCTH.
Jlabopamopnule onvimut.
e [lonydyeHue HepacCTBOPUMOTrO THAPOKCUIA U €0 B3AMMOACHCTBHUE C KUCIOTOM.
e lccrnenoBanue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJITHOM W YKCYCHOM  KHCJIOT
KareJIbHBIM METOIOM IIPH UX pa30aBICHUH BOIOM.
e [lomyuyenue aMmpOTEPHOrO THIPOKCUAA U U3YUCHUE €TO CBOMCTB.
e JIpoBeneHne Ka4ECTBEHHBIX PEAKLIUI IO OIPEIECIICHUIO COCTABA COJIH.

Ilpakmuyeckas paboma.

e PenieHue 3KCIIEpUMEHTAIBHBIX 33/1a4 110 TeMe «BelecTsa 1 UX CBOMCTBay.



Xumus u coBpeMennoe oduiecTso (4 yaca)

[IpousBoacTBO aMmmuaka U Metanosa. [{IoHATHE 0 XMMUYECKON TEXHOJIOTUU. XUMUYECKUE
peakiuy B MPOM3BOJCTBE aMMHaKa W MeTaHoja. O0mas kiaccupuKarmoHHas XapaKTEPUCTHKA
peaKkuuii CUHTE3a B MPOU3BOACTBE ITUX MPOAYKTOB. HayuHble MPUHLIMIBL, JIEKAIIUE B OCHOBE
MPOU3BOACTBAa aMMHUaKa U MeTaHojia. CpaBHEHHE 3TUX MPOU3BOJICTB.

XuMHYecKasi TPAMOTHOCTh KaK KOMIIOHEHT OOIIel KyJIbTyphl deloBeka. MapKupoBKa
YIAKOBOYHBIX MAaTEpPHAIOB, JJICKTPOHHMKHA U OBITOBOM TEXHUKH, SKOJOTHMYHOTO TOBapa,
MPOAYKTOB IMUTAHUS, STUKETOK 10 YXOIY 3a OJICKIOM.

Jlemoncmpayuu.

e  Mojenb NPOMBIIUICHHON YCTAHOBKH MOJYYEHUS] CEPHOM KUCIIOTHI.

e Mojenb KOJIOHHBI CHHTE3a aMMHaKa.

e BungeodparMeHTHI U CIaiIbl O CTETICHH SKOJOTHYECKOW YUCTOTHI TOBapa.
Jlabopamopuvie onvimoi.

e l3ydyeHMe MApPKUPOBOK pA3JIMYHBIX BHUIOB MPOMBIIUIEHHBIX W IPOJOBOJBCTBEHHBIX

TOBapOB.

dopMa MPOMeKYTOYHOT0 KOHTPOJISI 3HAHUI 00y4aIOIIUXCS :

JlocTuKeHre TUYHOCTHBIX PEe3yJbTaTOB OIICHHBAETCS Ha KaueCTBEHHOM YpOBHE (0e3
OTMETKH).

ChopmupoBaHHOCTH METANpPEAMETHBIX U MPEIMETHBIX YMEHUH OlleHUBaeTcs B Oariax
0 pe3yJbTaTaM:

* TEKyIIEr0 KOHTPOJIsI (YCTHBIC U MMUCHbMEHHBIE ONPOCHI, JIA0OPATOPHBIC M MPAKTUICCKUE
paboThl, TBOpYECKHE paboOThl, HamucaHue pedeparoB, yueOHBIE HCCIEIOBAaHHUS U y4eOHBIC
MIPOEKTHI, 3aJ[aHHsI C 3aKPHITHIM OTBETOM U CO CBOOOHO KOHCTPYHUPYEMBIM OTBETOM — TIOJTHBIM
¥ YaCTMYHBIM, HHIWBUIYyaJbHbIE M TPYMIOBbIE (OPMBI OILIEHKH, CaMO- U B3aWMOOILICHKA,
pednexcus u ap.)

* TEMATUYECKOM OIEHKHU (BBIMOJIHEHHE KOHTPOJBHBIX padOT MO OTAENbHBIM TeMaM JBa
paboThI B TON).

ILnanupyembie pe3yJbTaThl 0CBOeHHS Y4eOHOTo npeamMeTa « Xumus» B 11 knacce
OOyueHue XMMHMU B CpeJHEN IIKoje Ha 0a30BOM YPOBHE MO JIaHHOMY KYypCy CIIOCOOCTBYET

JOCTHUKEHUIO 00YUaIOLUMUCS CIEAYIOIUX JIUYHOCHHBIX PE3YIbHaAnoE.

1) 4yyBcTBa TOPAOCTH 3a POCCHHCKYK) XHUMHYECKYI0 HayKy M OCO3HAaHHE POCCHHCKOI
IpaXXAaHCKOW UIAEHTUYHOCTU — 8 YEeHHOCMHO-OPUEeHMAYUOHHOU cepe;

2) 0CO3HaBaTh HEOOXOJMMOCThH CBOCH MMO3HABATEIBHOM JEITEIILHOCTH U YMEHUE YIPABIIATH €10,
TOTOBHOCTh M CIOCOOHOCTh K CaMOOOPA30BaHMIO HA TMPOTSHKECHUH BCEH JKU3HU; TIOHMMAaHUE
BRXHOCTH HENPEPHIBHOTO 00pa3oBaHUs Kak (PaKTOpy YCIEIIHOM MpodecCHOHATbHONH H
OOLIECTBEHHON NEATENbHOCTH; — 8 Nno3HasamenvbHou (KOTHUTUBHOM, WHTEIIEKTYallbHOM )
cghepe

3) TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajIbHEHIIEH 00pa30BaTEIbHON TPACKTOPUH HITH ChEeph
pohecCHOHANEHOM NeSTENEHOCTH — 6 mpy0o8oll cghepe;

4) HempusATHE BPEIAHBIX MPUBBIYEK (KYpeHUs, YHNOTPEOJCHUS alKOrojii W HAPKOTHKOB) Ha
OCHOBE 3HAHMH O TOKCHMYECKOM M HApKOTHYECKOM JIEHCTBMM BEUIECTB — & cghepe
300po8bechepexcenus u 6e30nacH020 00Pa3a HCU3HU;

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMHU CpeHEH HIKOJBI Kypca

XUMHHU SABJISIFOTCSA:

1) wucnonvzoeanue OCHOBHBIX METOJOB TMO3HaHUs (ONpEAEICHUE HWCTOYHHKOB Y4YeOHOH W
Hay4YHOH MH(OpMaIuy, oJydyeHre Toi HHPOopMaluy, e€ aHalIu3, 1 yMO3aKJIIOUEHHsI Ha €ro
OCHOBE, U3rOTOBJICHHE M TMpe3eHTalusl HH(POPMAIIMOHHOTO TMPOJYKTa; MPOBEACHUE
JKCHEpUMEHTa, B TOM YHCI€ U B IpPOIECCe MCCIEN0BATEIbCKON JEATEIbHOCTH,
MOJICTTMPOBAHUE H3YYaeMBIX OOBEKTOB, HAOMIOJICHHE 32 HUMH, WX H3MEpeHHe, (uKcanus



pe3yJIbTaTOB) U MX HpuMeHeHue JJs TIOHUMAaHUS pa3IU4HbIX CTOPOH OKpYXKarouleu
JIEHCTBUTEIIFHOCTH,

2) 6radeHue OCHOBHBIMH WHTEIUICKTYAJIbHBIMH OIEpAIMSIMHU (aHAJIM3 M CHHTE3, CPAaBHCHUE U
cucTemarusanus, o0O0OIIeHHEe U KOHKpeTH3alus, KiIacCUpUKalus U IOHCK aHaJIOIOB,
BBISIBJICHHE MPUYMHHO-CIICICTBEHHBIX CBS3€H, (OpPMYyJIMpOBKAa THIIOTE3, UX MpPOBEpKAa M
(GhopMyIUPOBKa BBHIBOIOB);

3) nosnanue OOBEKTOB OKPYXKAIOLIETO MHUpa B IUIAHE BOCXOXICHUS OT aOCTPAaKTHOIO K
KOHKPETHOMY (OT 00IIIero Yyepe3 YaCTHOE K CIMHHUYHOMY ),

4) cnocobHocmb BBHIIBUTATH MIICH U HAXOIUTh CPEACTBA, HCOOXOAMMBIC TS UX JOCTHIKCHHS,

5) ymenue QopmynupoBaTh LENM W ONPEHCNATh 3aJaud B CBOCH I[O3HABATEIbHOW
NESITEIbHOCTH, OIPEENIATh CPEJICTBA AJIsl JOCTHIKEHUS LIeJIeH U pellieHus 3a1ay;

6) onpedensmv  pa3HOOOpa3HbIC HCTOYHUKU  MOJYYCHHS  HEOOXOAMMOH  XMMHUYECKOU
uH(pOpMallMK, YCTAaHOBJICHHE COOTBETCTBUS COACpkKaHUS U (QOpPMBI IPEICTaBICHUS
UH(POPMALIMOHHOTO MPOAYKTa Ay AUTOPHUH;

7) ymenue TPOAYKTHBHO OOIIAThCS W B3aMMOJCHCTBOBATH B IPOIECCE COBMECTHOM
NeSITeIbHOCTH, YYHUTBIBATH IO3WIUH JAPYTHX YYAaCTHHKOB JIEATEIBHOCTH, A(PPEKTHBHO
pazpemiath KOHGIUKTHL;

8) comoerocmb K KOMMYHUKAIMU (IIPEACTABIIATh PE3yJIbTaThl COOCTBEHHOH MO3HABATEIbHOM
JESITEIbHOCTH, CIBIIIATh U CIYIIaTh OMIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO TIO3UIIHIO);

9) ymenue WCHONB30BATH CpPEACTBA MH(OOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA
(manee — UKT) B penieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX 337124 C
coOmoieHreM  TpeOOBaHMM  JPrOHOMHUKH,  TEXHUKM  O€30MaCHOCTH,  TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX U STUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHOM O€30MacHOCTH;

10) 6radenue SI3bIKOBBIMH CPEACTBAMHU, B TOM YHCIIC U S3BIKOM XUMHH — YMEHHUE SICHO, JIOTUYHO
U TOYHO M3JIaraTh CBOIO TOYKY 3pEHUS, UCIIOJIb30BaTh a/ICKBaTHBIC SI3IKOBBIE CPE/ICTBA, B
TOM YHCJI€ U CUMBOJIbHBIE (XMMHUYECKHE 3HAKH, (DOPMYJIBI U YPABHEHHUS).

Ilpeomemnvimu pesynomamamu W3y4eHUsT XUMUU Ha 0a30BOM YpPOBHE Ha CTyIEHHU
cpeaHero odmiero 00pa3oBaHus SBISIOTCA CIEIYIOIINE PE3YIbTATHI.

. B no3naBare/ibHO¥ cepe:

1. suanue (noHumanue) TEPMHHOB, OCHOBHBIX 3aKOHOB U BaXKHEHIIMX TEOpUIl Kypca
OpraHWYECKOH U 001Iel XUMUU;

2. ymeHue HaONIONATh, ONMHUCHIBATh, (DUKCHPOBATH PE3YJbTATHI M JENaTh BHIBOABI HA OCHOBE
JEMOHCTPALIMOHHBIX U CAMOCTOSITENIEHO MIPOBEAEHHBIX dKCIIEPUMEHTOB, UCIIOJIB3YS JUIsl 3TOTO
POAHOM (PYCCKUM WIIM MHOM) SI3BIK U SI3bIK XUMUH;

3. ymeHue KIacCUPHUIMPOBATH XUMUYECKUE HJIEMEHTHI, IPOCThIE BELIECTBA, HEOPTaHUUECKUE U
OpraHUYECKHUE COCTUHEHUS, XUMUYECKHUE MPOLIECCHI;

4. ymeHue XapakTepuszoBaTh OOIIME CBOWCTBA, MOJYYEHHE M MPUMEHEHHE HW3YyUYEHHBIX KJIacChl
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB U UX BAKHEHIINX MpeCTaBUTENEH;

5. onucvieams KOHKPETHBIE XWMHUYECKUE PEAKLUHU, YCIOBUS HX IMPOBEACHUS U YIPaBICHUS
XUMHUYECKHMH MPOLIECCaMU;

6. ymenue TIPOBOAMTH CAMOCTOATENBHBIM XMMHUECKHMH OKCHEPUMEHT U  HaOI0AaTh
JEMOHCTPAIIMOHHBIA  3KCIIEpUMEHT, (UKCHPOBATh pe3yibTaTbl M JeNaTh BBIBOABI U
3aKJIFOUEHHUS 110 PE3YJIbTaTaM;

7. npoeHo3upoeams CBOMCTBA HEM3YUECHHBIX BEIIECTB 10 AHAJOTHUU CO CBOWCTBAMU M3YYEHHBIX
Ha OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEH;

8. onpedensmb WCTOYHUKH XHMHUYECKOH WH(pOpMaIuu, mnoiay4darh €€, MPOBOIUTH aHAIN3,
U3rOTaBIMBaTh MH()OPMAIIMOHHBIN POIYKT U MPEICTABIIATH €T0;

9. ymemv noavzoeamvcs 00S3aTENBHBIMUA CIIPABOYHBIME MaTepuanamu: [lepuonndeckoit

cucreMoil  xumuueckux  siemeHtoB  J[. V1. MenneneeBa, TalnMuei  pacTBOPUMOCTH,

INEKTPOXUMHUYECKUM PSIOM HANpPSDKEHUH METaIIOB, PSAOM AJIEKTPOOTPUIATENbHOCTH — ISt

XapaKTEpUCTUKU CTPOEHUS, COCTAaBa U CBOMCTB aTOMOB XUMHUYECKUX 31eMeHTOB |—IV nepuonos

1 00pa30BaHHBIX UMHU IMPOCTHIX U CIOXKHBIX BEIIECTB;



10. ycmanoénenue 3aBUCUMOCTH CBOWCTB W TNPUMEHEHHUS BaXHEUIIMX OPraHUYECKUX
COEMHEHUH OT UX XMMHUYECKOTO CTPOEHMS, B TOM YHCJIE U OOYCIIOBIEHHBIX XapaKTEpPOM 3TOTO
CTpOEHUs (TIpeebHBIM WIH HETPEACIbHBIM) U HATHYUEM (DYHKIIMOHAIBHBIX TPYIII;

11. moodenuposanue MoneKkyn HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB;

12. nonumanue XMMHYECKOW KapTHHBI MHUpPa KaK HEOTHEMJIEMOH YacTH LEJIOCTHOM Hay4YHOH

KapTUHBI MUDA.

Il. B 1eHHOCTHO-OpUeHTAUMOHHOH cdepe — dhopMupoBaHHe COOCTBEHHOW MO3UIMH TPH
OLICHKE IOCJIEACTBUM Ui OKPY’KAIOWIEH Cpenbl ACSITEIbHOCTH 4YEJI0BEKa, CBA3AHHOM C
IPOM3BOJICTBOM U NepepabOTKON XUMUYECKUX MTPOAYKTOB;

I1. B TpynoBoii chepe — nposedenue XUMHUYECKOTO IKCIIEPUMEHTA; pa3eumiie HABBIKOB
y4eOHOI, MPOEKTHO-UCCIIEA0BATENBCKON U TBOPUYECKON JESITEIbHOCTH NPHU BBIOJHEHUU
MHAMBUAYAJIbHOIO IPOEKTA 110 XUMUH;

B cdepe 310poBoro od6paza KuzHU — cobar00eHue TIpaBuil 0€30IMacHOr0 OOpaIeHus ¢
BEllECTBaMM, MaTepHUajaMy; OKa3aHUE NEPBON MOMOIIM MPU OTPABJICHUSAX, 0KOrax U TpPaBMax,
IOJYYEHHbIX B pe3yJbTaTe HapylIEeHUs MpaBUI TEXHUKUH O€30MacCHOCTH IIpH paboTre ¢
BEIIECTBAMH U JIA0OPATOPHBIM 000PYI0BAHUEM

YuyeGHO-MeTOAMYECKOE U MAaTepHAJIbHO-TEXHHYeCKoe o0ecneveHue:
Y4eOHO-MeTOIMYEeCKUH KOMIUIEKT Juld M3ydeHus Kypca xumuun B 10—11 xmaccax
0a30BOTO YpOBHS, CO3/IaHHBIN aBTOPCKUM KOJUIEKTUBOM 107 pykoBojacTBoM O. C. 'abpuensna,

COJIEPKUT, KpOME yUeOHBIX TOCOOUH, yueOHO-METOINYECKHUE U TUIAKTHIECKHE TOCOOuSI.

YMK «Xumus. 11 knace»

1. Xumusa. 11 kmacc: yueb. mis oOmieoOpaszosar. opranmzamuii / O. C. I'abpuensu, U. T.
OctpoymoB, C. A. CnaakoB. Xumms. 10 kmacc. ba3oBelii ypoBeHb. YuyeOHUK. — M.:
IIpocsemenue, 2019

2. 0. C. T'abpuenss u ap. Xumus. 11 knacc. bazoBblil ypoBenb. MeTtoauueckoe nocoodue.

3. O. C. I'abpuensH, C. A. Cnaakos. Xumus. 11 knacc. bazoBsiit ypoBeHb. PaGouas teTpasp.

4. O. C. I'abpuensn, U. B. Tpuryouak. Xumus. 11 knacc. ba3oBblit ypoBeHb.

5. DnekrpoHHas Gpopma yuyeOHUKa

HNupopmannonnbie cpeacrsa
1. http://www.alhimik.ru ITpeacraBiaeHs! ciieayone PyOPHUKH: COBEThI aOUTYPHUECHTY, YIUTEO
XUMHH, CIIPAaBOYHHUK (OYCHBb OOMbIIas MOAOOPKa TAOJHUIl U CIPABOYHBIX MaTEPHAIIOB), BecEnas
XHMMHUS1, HOBOCTH, OJTUMITHA]IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYCCKUX CBEICHHN )
2. http://www.hij.ru/ XKypuan «Xumus 1 ®KHU3HB» MOHATHO U 3aHUMATEIILHO PACCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IIPOMCXOJUT B HAYKE M B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnexTponnslit xypHan «XUMUKH W XuMHs». B
)KypHaJie TPEICTABICHO MHOXKXECTBO OIBITOB MO0 XHUMHHU, COACPKUTCS MHOTO 3aHHMMATEIbHOM
UH(pOpMAIINH, TO3BOJISIONICH YBJIEYb YYCHUKOB SKCIIEPUMEHTAIBHON YaCThIO MTPEAMETA.
4. http://c-books.narod.ru JIutepaTtypa mo Xumumu.
5. http://1september.ru/. Xypnan «IlepBoe ceHTAOps» s yduTeneil u He TOIbKO. B HEM
NPE/ICTABICHO OOJBIIOE KOJMYECTBO PabOT YYEHHKOB, B TOM YHCIIE W HCCIIEIOBATEIbCKOTO
Xapakrepa.
6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOABHBIN MOPTANT CO CCHUIKAMHU
Ha 00pa3oBaTeNIbHBIC CANTHI [0 XUMUH.
7. www.periodictable.ru COopuuk craTeli 0 XHMHYECKHX 3JIEMEHTAX, HJUTIOCTPHUPOBAHHBIN
IKCIIEPUMEHTAMH

MarepuanbHO-TeXHHYecKoe odecrieyeHne KabnHeTa XuMumn
e HarypaibHble 00BEKTHI

XUMHUYECKHE PEAKTUBBI U MaTEpUAIIbI

XuMHYecKast TabopaTopHas OCY/1a, armapaThl v MPHOOPHI

Mopnem

YuebHble ocoOHst Ha eYaTHON OCHOBE


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

e  DKpaHHO-3BYKOBBIE CpeJICTBA O0YUCHHS

TexHnuyeckue cpeacTrsa o0yyeHusi 1 yueoOHoe 000pya0BaHue:
- KJIaCCHasi MarHUTHAas J0CKa;
- UHTEPAaKTUBHAs JJOCKA;
- IEpCOHAJILHBIM KOMIIBIOTED;
- MyJIbTUMEIMUHBIA MPOEKTOP;
- HarJIIAHBIE IIOCOOUS;
-MHUKpPOJIa0opaTOpuu JJisi MPOBENCHUS TMPAKTUYECKUX paboOT U JIEMOHCTPALlMOHHBIX
OTIBITOB.



"3 monoxkeHust 0 paboueld mporpamme:
Pabouas mporpamma Kypca XUMHH JIsi OCHOBHOM IIIKOJIBI pa3paboTaHa B COOTBETCTBUU C

®enepalibHBIM rOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM 00111eT0 00pazoBanus. B
Hell TaKKe YUUTHIBAIOTCS OCHOBHBIC UJCH U MOJIokeHus: [IporpaMMbl pa3BUTHS U

(dbopMUPOBaHUS YHUBEPCATHHBIX YIEOHBIX ACUCTBHIA JUISI OCHOBHOTO OOIIETO 00pa30BaHUsI.

2.4. INosichumenvHas 3anucka paboYHX MporpaMM, pa3padaTbiBAEMbIX B COOTBETCTBUH
¢ ®I'OC HayaJbHOro 001IEr0o M OCHOBHOIO 001Iero o0pa3oBaHMsi, BKJIIOYACT B ceOs
CBEJICHUS:

- 0 JIOKyMEHTaX, Ha OCHOBE KOTOpPHIX pa3paboTaHa paboyas mporpamMma, a HMEHHO:
denepanbHOM TOCYAAPCTBEHHOM 00pa30BaTEeIbHOM CTaHIAPTE HAYaIbHOTO 00IIero (OCHOBHOTO
obmiero) oOpa3oBaHMs; OCHOBHOW 00pa30BaTelbHOW MpOTpaMMe HAYaJIBHOTO  OOIIEro
(ocHoBHOTO 00111€T0) 00pazoBanuss MOV Jluneit Ne 7; mpumepHO# mporpamme Ajsl HayaabHON
(OCHOBHOI) MIKOJIBI C YKa3aHHEM HAaMMEHOBAHHMS MPEIMETA, MECTA U ToJa U3AaHus); aBTOPCKON
nporpaMmme (MpH HaIM4YMK) (C yKa3aHMEM aBTOpa, MecTa U rojia u3JaHus);

- 0 LeJISAX | 3aJ[a4aX, PelIaeMbIX IPU pealin3aiui padbodeil mporpaMmsl;

- 00 o01eit XxapakTepucTuKe y4eOHOro MpeaMeTa;

- O KOJIMYECTBE Y4eOHBIX 4acOB, HA KOTOpOE paccuMTaHa pabodas MporpaMma, B TOM YHCIIE
KOJINYECTBE YacoB JJIsl NMPOBEACHUS KOHTPOJBHBIX, Ja0OpaTOPHBIX, MPAKTHYECKUX pPadoT,
9KCKYPCHIi, TPOEKTOB, UCCIIET0BaHUH (T.€. MecTe yueOHOro IpeMeTa B y4eOHOM IIaHe);

- ONKCaHUE cojep)kaHus ydyeOHoro mpenmera (MHGopMalMs O HPUMEPHOM paclpeseleHuu
4acoB 10 TEMaM JOIyCTHMA);

- 0 opMe MPOMEKYTOUHOM M HTOrOBOM aTTecTalMM ydaluxcs (coriacHo YcrtaBa U (WIIN)
JIOKaJIbHOTO aKTa Jlunes (nmpu Hau4un);

- 0 IUIAHUPYEeMBIX pe3ylbTaTax OCBOCHHUS Yy4eOHOTrO NpeAMeTa B 4YacTU MpPEIMETHBIX,
JMYHOCTHBIX, METANPEIMETHBIX PE3yJIbTaTOB;

- 00 yueOHO-METOIMYECKOM U MaTepUaIbHO-TEXHUYECKOM 00eCTIeueHUN:

- 00 y4eOHO-METOINYECKOM KOMILIIEKTE,

- 00 yueOHO-UH(POPMAITMOHHBIX PeCypcax,

- 0 TEXHUYECKUX Cpe/ICTBaX 00yueHHs U ydeOHOM 000pYyIOBAHUHU.

2.7. KanenmapHo - TeMaTHYECKOE TUTAHUPOBAHKE JIEKTHBHOTO Kypca, B T.4. CETEBOTO,
creukypca, (hakyJlbTaTHBa, JOMOJHUTENBHOIO IpeaMeTa, MPaKTHKyMa, y4eOHOM NpaKkTHUKU
COJIEpKUT HHGOPMAITHIO TTO hopMe:

Ne | Haumenosn Tema Kox- OnemeHnTtsl | TpeGoBaHus Bun J/3 | Jara
aHue ypoka BO CoJIepXKaHu K YPOBHIO KOHTPO npo-
pasnena (3aHATH | 4yacoB S MOATO- TSl BeJIe
nporpamm s) TOBKH yua- N3mepu HUS

Bl IIAXCS TeJIn I 0]

a1 |a

a |k

H |T




2.8. KanenmapHo - TeMaTHYECKOE IUIAHUPOBAHWUE Kypca TMPOCKTHOW  WJIH
HCCIIEIOBATEIbCKON ACATEIbHOCTH COACPKHUT HHPOpPMALIUIO IO hopMe:

[ara

Oran dopma u IIpOB

. | Komn p TpeboBanus P

Haumeno- | npoekTHOH BUJL Dneme- K VDOBHIO e-

BaHUE Wi NeSITeNIbHOC HTBI yp JE€HU
YecT- MOATO-

Ne | paspmena | uccnepgoBate TH coaepxka /3 |
. BO TOBKH yua-

nmporpamMmm JIBCKOM yyanmxcs, HUS m|d
4aco X CS

MBI JIeATETLHOCT dbopma nla
B . (pe3ynbTar)

u 3aHATUN alK

H|T

2.9. KajeHaapHo-TeMaTH4ecKoe IJIAHUPOBaHHMe Y4eOHBIX KYPCOB B KJaccax,
peaqu3yomux (eaepajbHblii roCyAapcTBEHHbI 00pa3oBaTe/ibHbIN CTAHAAPT HAYAIBHOTO
oOmiero o0pa3oBaHusl, YTBEPXKICHHBIHN MpuKka3oM MuHucTepcTBa 00pa3oBaHus U Hayku Ne 373
o1 06.10.2009 r. 1 ocHOBHOTr0 00111er0 00pa30BaHus, YTBEPKIEHHBIM IprKa3oM MUHUCTEpCTBA
oOpa3zoBanus 1 Hayku Ne 1897 ot 17.12.2010 r. conepkuT uHpopMaImio 1o popme:

Haumeno | Ne Tema | Onement | Buasl TpeGoBanwusI K YPOBHIO MOATOTOBKHU | I/
BaHUE YPOK | ypoka | bl JIEATEIIbHO oOyJaromuxcs 3
pasnena a, colepxa | CTH

nporpamm | jara HUS y4aluxcs

bl

npeaAMCETH | MCTAIIPCAM | JIMYHOCTH
bIC CTHBIC bIC

B TeMarumdyeckoM IJIaHMPOBAaHUM YKa3blBACTCA KOJUYECTBO 4YacOB, OTBOAMMBIX Ha
OCBOEHHE KAXKIOM TEMBI.

KanennapHo-reMaTH4ecKO€ IUIAHUPOBAHHWE [0 AHIVIMMCKOMY A3BIKY COIEPXKHUT
nononHuTenbHyl0 rpady «ComumokynabTypHass wuHpopmanus». KanengapHo-TeMaTuieckoe
IUTaHUPOBaHME 10 reorpaduu coaepKUT AONOIHUTENbHYIO rpady «IIpakTuueckue paboTh».

HaumenoBanue pa3zzena nporpaMMbl MOKET OBITh 3alIMCaHO TOPU3OHTAIBHOM CTPOKOM.

4. Odopmienue padoueii NporpaMmmbl

4.1. TuTyNbHBINA JTUCT U MOSICHUTENIbHAS 3allKcKa pabodel mporpaMmsl oopmisiercs B
COOTBETCTBUH ¢ 1.2 HacTosmero [lomoskeHmus.

4.2. Texct HaOupaetcs B popmare TekcToBoro pegakropa Word mpugrom Times New
Roman, pasmep mpudpra B pasnene «llosgcHurenbHas 3ammcka» - 11-12, B pasnpene
«KanennapHo-Temarndeckoe miIaHUpoBaHUE» - OT 9 10 12, BbIpaBHUBAHME MO IIHUPHHE, JHCTHI
dopmara A4.

4.3. KanennapHo-TemMaTnyeckoe MiIaHUpOBAaHUE MPEICTABIISAETCS B BUE TaOIUIIBL.




