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IHogcHuTEILHAA 3aANMNCKA

HopmaTuBHBIe JOKYMEHTHI, 00ecneYrBaloIHe peajn3anuio NporpaMmbl

3akoH ot 29 nexabps 2012 roga Ne 273 "O06 ob6pa3zoBanuu B PO".

TumnoBoe monoxkeHue o0 obOmeoOpazoBaTenbHOM yupexkaenun (pea. ot 10.03.2009),
yTBepKAeHHOE nnoctaHoBieHUeM IIpaButenscta PO ot 19 mapra 2001 roga Nel96.

3. CanurtapHo-3nIHAEMHONIOTHYecKue TmpaBwia u HopMmatuBbl CanlluH 2.4.2.2821-10
«CaHuTapHO-3MHIEMHOJIOTHYECKIE TPEOOBAHUS K YCIOBHIM U OPraHU3aLUU O0yUYCHHUS B
0011e00pa30BaTEeNbHBIX YUPEKACHUSAKY, 3aperucTpupoBanHbie B Muntocte Poccun 03
Mmapta 2011 roga, perucrpauroHHslii Homep 19993.

4. ®epnepanbHbIii 0a3UCHBIN Y4eOHBIH TUTaH ISl 00IIE00pa30BaTENbHBIX yupekaeHuin PD
(ITpukaz MO P® OT 09.03.2004 Ne 1312).

5. denepanbHBIl KOMIOHEHT TOCYJapPCTBEHHOTO CTaHaapTa odmiero odpaszoBanus (IIpukas
MO P® OT 05.03.2004 Ne 1089). CtanmapT OCHOBHOTO OOIIIEro 00pa3oBaHMs [0 XMMHUH.

6. denepanbHBII IepeUeHb YI€OHUKOB, PEKOMEHI0BAaHHBIX MUHUCTEPCTBOM 00pa30BaHUs
u Hayku Poccuiickoit denepanyu K HCIOIB30BAHUIO B 00pa30BaTEIbHOM IPOIIECCE B
0011e00pazoBaTenbHBIX YUpexkaeHusx, Ha 2018/2019 yueOHbIit 1o/, yTBEPKACHHBIHA
npuka3oM MuHuctepcTBa oOpasoBanus u Hayku Poccuiickoit @enepannu ot 28 nexadps
2018 r. Ne 345.

7. TlpumepHble MpOrpaMMbl 10 XUMHUH, Pa3paOOTaHHbIE B COOTBETCTBUU C

rocyJapCcTBEHHBIMH 0Opa3oBareabHbIMU cTaHaapTamu 2004 1.

O6nactHoii 3akoH «O06 00pa30BaHUU B YIIbIHOBCKOM 001aCcTI.

9. Tabpuenssu O.C. Xumus. Ilpumepnsie paGoume nporpammsbl. IlpeamerHast JIuHUS

N —

*®

yuebnukoB O.C.l'abpuensina, W.I'.Octpoymona, C.A.CnagkoBa 10-11 xmaccsr:
yae0.1mocobue st 001eoopa3oBaT. opraHusanuii: 6a3oBeiii ypoBenn/ O.C.I'abpuensH,
C.A. Cnankos. —M.: IIpocsemenue, 2019.-64 c..

denepanbHBII TOCYIapCTBEHHBIN 00pa30BaTENbHBIN CTaHIAPT 001Ier0 00pa30BaHuUs, a TAKKE
OCHOBHBIE HJIeH U NoJIokeHust [IporpaMmel pa3BuTus U HOPMUPOBAHHS YHUBEPCAIBHBIX YUE€OHBIX
JNEUCTBUM NIl CPeAHETo (TMOJHOTO) OOIIero oOpa3oBaHMsS COCTABIISIIOT OCHOBY IpesjiaraeMoun
paboueii mporpamMMmBsl.

Ota mporpamMma JIOTHYECKH IPOAOIDKAET MPOrpaMMbl Uil Ha4dadbHOTO OOIIero u
OCHOBHOTO 001Iero 00pa3oBaHHs B OOJACTH Pa3BUTHS BCEX OCHOBHBIX BHJIOB JAEATEIbHOCTU
o0yJaeMbIX, MpeAcTaBIeHHBIX B HHMX. OHa cocTaBieHa ¢ Y4€TOM OCOOEHHOCTEH, KOTOpBIE
O0yCJIOBJIEHBI, B TEPBYIO OYepeab, NPEAMETHBIM COJCPKAHUEM M IICHUXOJIOTHUYECKHUMU
BO3PACTHBIMU OCOOCHHOCTSIMU 00y4YaeMBbIX.

[To3HaBarenbHas AEATENBFHOCTD NMPH U3YyYEHUH Kypca XMMHUU Ha 0a30BOM YpOBHE HUTpacT
BEAYIIYI0 pOJb B Pa3BUTUM OCHOBHBIX BHJOB Y4eOHOW JAEATENILHOCTH CTapUICKIACCHUKOB:
BIAJIETh METOAAMH HAYYHOTO TIIO3HAHMSA, IIOJHO W TOYHO BBIPAKAThb CBOM MBICIIH,
XapaKTepu30BaTh, OOBSICHATh, KIACCU(PULIMPOBATh XUMHUYECKHE OOBEKTHI, paboTaTh B TpylIie,
apryMEHTHPOBaTh CBOIO TOYKY 3pEHHS, HAXOAWUTh, HCIIOJIB30BATh DA3IUYHBIE HCTOYHHUKH
UHQOPMAIMY ¥ IPEACTABIATh B YCTHOM U MMCHMEHHON peduu pe3yinbTaThl e€ aHam3a.

Omna w3 3amad oOydeHUss B CpelHEH IIKOoJe — OIpeaeieHue AalbHeHIen
00pa3oBaTeNbHON TPACKTOPUU M OTBETCTBEHHOT'O BHIOOpA XKU3HEHHOTO U MPO(ECCHOHATLHOTO
nytd. Jlns pemieHuss 3TOM 3aadd  CTAPIICKIACCHUKKA TPU HW3YYCHHH XUMHUHU JIOJDKHBI
MCIIOJIb30BaTh MPHUOOPETEHHBIM HA YpOKax XMMHU ONBIT JIEATENBHOCTH B MpOdecCHOHaIbHON
chepe 1 000N KUZHCHHOW CUTYAIlUH.

CormnacHo 00pa3oBaTeIbHOMY CTaHAAPTY, TJIABHBIC Yeau CpeoHezo odouiezo oopa3zoeanus
COCTOSIT:



1) B mpuoOpereHMH 3HAHUNA, YMEHHH M CIOCOOOB JEATENBHOCTH, CIOCOOCTBYIOLIMX
(OpMHPOBAHUIO LIEIOCTHOTO MPEACTABICHHS O MUPE;

2) B Ppa3BUTHH ONBITa PA3HOOOPA3HOM EATEIHLHOCTH, CAMOIIO3HAHUS U CaMOOIIPEIETICHHUS;

3) B 0CO3HAaHHOM  BbBIOOpE  MHIMBHUAYaJbHOH  OOpa3oBaTeNbHOW  TPACKTOPHUH U
npoeCcCUOHATLHON IEATEIIEHOCTH.

Bonb1oit BKaa B JOCTHXKEHUE ATUX TEJIEH cpeHero o0miero o0pa3oBaHusi BHOCHT U3YUeHUE
Xumuu, KOTOpoe MPU3BAHO 0Oecneuun:

1) dopmupoBaHHEe €CTECTBEHHO-HAyYHON KapTHHBI MHpaA, B KOTOPOH CHCTEMa XWMHYECKHX
3HAHW# SABIIIETCS €€ BaXKHEHIIINMM KOMIIOHEHTOM;

2) Pa3sBUTHUC HHTCJUICKTYAaJIbHOT'O n HPAaBCTBCHHOI'O IIOTCHII M aJIa CTapUICKIIaCCHUKOB,
dbopMHUpOBaHWE y HHUX OKOJOTUYECKH TPaMOTHOTO B y4eOHOHW © mpodecCHOoHaTbHON
JESTeTBHOCTH, a TAKXKE B OBITY;

3) oco3HaHWE Yy CTapIICKIACCHUKOB HEOOXOAMMOCTH B pPAa3BUTUHM XUMHUU M XUMHUYECKOU
MIPOMBIIIIJICHHOCTH, KaK TPOU3BOJUTEILHON CUIIBI OOIIECTBA,

4) moHMMaHUE HEOOXOJMMOCTH 0e30MacHOro OOpalleHHs C BEIIECTBAMU W MaTepHajaMH,
UCTOJIb3yEeMBbIMHU B IPO(ECCHOHANBHOM U TOBCEAHEBHOM KU3HH.

Ilenamu uzyuenus xumuu @ cpeoneii WIKoJ1e AGNAIOMCA:

1) BHIOeHWE W TIOHUMaHHWE 3HAYUMOCTH XMMHUYECKHX 3HAHUH I KKIOTO WiIeHa COLUyMa;
YMCHUC OLICHUBATL PA3JIMYHBIC q)aKTBI H ABJICHHA, CBA3aHHBIC C XUMHWYCCKUMU O6’beKTaMI/I n
mpoIreccaMi Ha OCHOBE OOBEKTHBHBIX KPUTEPUEB M OMPEACIEHHON CHUCTEMBI IIEHHOCTEH,
dhopmynupoBaTh 1 000OCHOBBIBATH COOCTBEHHOE MHEHHE U YOCK/ICHHUE;

2) TOHMMaHHWE  POJM XHMHH B COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHHE MHUpA U
MCTOJIb30BAHNE XUMUYECKUX 3HAHUH JUIs1 OOBSICHEHHSI OOBEKTOB U IIPOIIECCOB OKPYXKArOIei
JNENCTBUTEILHOCTH — IIPUPOJHON, COLUATIBHOM, KYJIbTYPHOM, TEXHUYECKOU Cpebl;

3) ¢dopmupoBaHHE Yy CTAapIICKIACCHUKOB NPH W3YYEHHMH XHMUU OIbITA TO3HAHUSA W
CaMOTIO3HAHUS C TIOMOIIBIO KJIFOUEBBIX KOMIETEHTHOCTEH (KJIIOUEBBIX HABBIKOB), KOTOPHIE
MMEIOT YHUBEPCAbHOE 3HAYCHNUE /ISl PA3JINYHBIX BHJIOB JESITEIbHOCTH, — IOUCKA, aHAN3a
1 00paboTKu HH(OPMAIHH, U3TOTOBICHNE HH(POPMAITMOHHOTO POIYKTA U €Tr0 MPE3CHTAI|H,
NPUHSATHS PEIICHNH, KOMMYHUKAaTHBHBIX HaBBIKOB, O€30I1aCHOTO OOpAIIeHHUS C BEIIECTBAMH,
MaTepraiaMH U TPOIECCaMH B TIOBCETHEBHOM KHU3HU M MPO(PECCHOHATBHON AEATEIEHOCTH.

MeToanueckne 0CO0EHHOCTH Kypca

Conepikanue Kypca pealin3yercsi U3 pacu€ra 2 4 B HEJICIIO.

N3ydyenne xumun Ha 6a30BOM YPOBHE alpuOpH HE TOTOBUT CTAPIICKIACCHUKOB K CIaue
EI'D no xumuu. [TosToMy B OCTpOEHNUH Kypca UCIIOIb30BaH AHMPONOUEHMPUYECKUll n00xXoo,
IpH KOTOPOM OOYyYEeHHE TIPEIMETY MPOUCXOUT HA OCHOBE YUETa MX HHTEPECOB, CKIIOHHOCTEH U
O0COOCHHOCTEH, BMECTO XEeMUOUECHMPUYECKO20 nOOX00d, TIPU KOTOPOM OOydyeHUE XHUMHUU
CTPOUTCS] HA OCHOBE MIPUHIIUIIOB U METOAOB MMO3HAHUS CAMON XUMHUHU.

Huzkas MoTuBaIus n3y4eHusi XUMUU OOJIBIIMHCTBOM yYaIIUXCSl TYMaHUTAPHBIX, GU3UKO-
MaTEMaTHYECKHUX KJIACCOB U IITKOJ 00YyCIIOBIIEHA €€ CTaTyCcOM KaK HEMPOQMILHON JUCIUILTHHBL
[ToaToMmy c 11e/1bI0 TOBBILICHHUS] HHTEPECa K XUMHH Y TaKHX CTapIIEKIACCHUKOB MPEAYCMOTPEHO
YCUJICHUE TMPUKIAHOTO Xdapakmepa COJEpKaHUs M I[I03HABATEIbHOW JESATEIbHOCTH MpPHU



00y4YeHUHU JaHHOTO Kypca, T. €. CBA3M XMMHUU C TIOBCEAHEBHOM KHU3HBIO YenoBeka. Tak B Kypce
obmell xuMuHM B pasgene «XHMUS U COBPEMEHHOE OOIIECTBO» paccMaTpUBAETCs TeMa
«XUMHUYECKasi TPaMOTHOCTb, KaK KOMIIOHEHT OOIIeH KyJIbTyphl 4eJIOBeKa», (OpMHpYyeTCs
YB@O)KEHUE K MHCTPYKLHUSAM IO SKCIUIyaTalud OBITOBBIX NMPUOOPOB M IMpPENapaTroB, a C LENbIO
NPAaBUIIBLHOTO YXO0/a 32 TPUKOTAXHBIMH U3JCIUAMHU (YUCTKOM, CTUPKOM, CYIIKOH, YTIOXKKOI1), —
YMEHUE YUTATh UX dTUKETKU.

VYueOHbIl MaTepuan Kypca XUMHUM Ha 0a30BOM YpOBHE H3JO0XKEH HE B CYXOM
IUIAaKTUYECKOM (popmaTte, a popmame codecedosanusa c 00ydarolUMCsl Ha OCHOBE peain3aliiu
MEXKIIPEAMETHBIX CBSA3EH C MUPOBOM XYAO0KECTBEHHOU KYJIBTYpPOH, JIUTEPATypOH, TUTEPATypOi,
HUCTOPUEM.

VYcuneHnue rymMaHuTapusaluu B OOy4eHMHM XUMHM B KjlaccaX M IIKOJAaX T'yMaHUTApHOIO
npouIIs MPOBOAUTCS C MMOMOIIBIO METO/I0B, IPUEMOB U CPEJICTB, IPUMEHSIEMBIX MPU U3YUCHHH
I'YMaHUTapHBIX JACHUIUIMH. Harmpumep, Xopommi pe3yapTaT Kak Al HHOCTPAHHOTO S3bIKa, TaK
U JUId XUMUH, NaéT UCIOJb30BaHUME XMMMUECKOTO MaTepuana Ha COOTBETCTBYIOLIEM SI3bIKE
YUYaIIUMUCS HIKOJI ¥ KJIACCOB C YriIyONEHHBIM U3y4€HHUEM MHOCTPAHHOIO s3bIKa. Emé 6omnbumii
¢ dexT st 000uX MpeIMeToB OyIeT TOCTUTHYT, €CiH K M0J00pY XMMHUECKOro MaTepraia Ha
MHOCTPAaHHOM SI3bIKE€ IIPHUBJIICKAIOTCS M CaMHM Y4YalllMecsl, KOTOPBIE HAaXOIAT M IPEACTABISAIOT
MH(POPMAIIHIO O PA3BUTUH XMMUYECKON HAyKH U MIPOMBIIIICHHOCTH B CTPaHaX N3y4aeMOro s3bIKa
1 0 POJIA YUEHBIX-XUMHKOB 3TUX CTPaH IPHU MOJArOTOBKE COOOIIEHUI U IPE3EHTALMH 110 3aJaHHUSIM
pyOpuku «/cronb3yiiTe JONOTHUTENBHYIO HH(POPMALIMIO U BBIpa3UTe MHEHUEY. B cBOIO ouepes,
3TO MO3BOJISIET Pa3BUBATh MX UHPOPMALMOHHO-KOMMYHUKATUBHYIO KOMIIETEHTHOCTbD.

Xumuueckuii IKcnepumenm u pacuémmuoie 3a0a4u no Gopmynam u ypagHeHusam B Kypce
6a30BOro ypoBHsI M3-32 HEOOJBIIOTO JUMHUTA BPEMEHH HCIOJIb3YIOTCS HECKOJIBKO MHAYe, YeM B
OCHOBHOM IIIKOJIE ¥ IIPH N3YYEHUH XUMHHU Ha YTI1yOJIEHHOM ypOBHE.

VBenuueH yAeIbHBIM BEC JEMOHCTPALlMOHHOIO JKCIIEPUMEHTAa M  YMEHBUIEH —
71a060paTOpPHOro yueHU4YecKoro. [103ToMy mpu BBIMOJHEHUH AEMOHCTPALMOHHOTO SKCIIEPUMEHTA
HAJ0 IIMPOKO NPUBJIEKATh yJalllUXCsl B KAYECTBE aCCUCTEHTOB yuuTensd. KpoMe 3Toro, ¢ 1eibko
SKOHOMMHU BPEMEHH U YCUJICHHS HAIJIATHOCTHU Ha YpPOKax XMMHUU MpeJJlaraeTcs MCIOJb30BaHUE
BUICO(PArMEHTOB U BUJCOMATEPHAJIOB, a TAKXKE KOJIJICKIIHA, TOATOTOBICHHBIX K KaXIOMY YPOKY
XMMHHU Ha OCHOBE PUCYHKOB-KOJUIAXKeH U3 y4eOHUKOB.

UtoOBI peasin30BaTh B3aMMOCBSI3b KaU€CTBEHHOW M KOJIMYECTBEHHOW CTOPOH H3y4aeMBbIX
XUMHYECKHX OOBEKTOB, — BEIIECTB W peakuuii, — pacu€THple 3amauu 1o Qopmynaam u
YpaBHEHUSIM, HEOOXOAMMO TaKXK€ VYBEJIWYUTh YJIEIbHBIH BEC CAMOCTOATEIbHOW pabOThI
yuamuxcs. C 3TO# menplo pacuéTHbIC 3a/adyd, MPUBEAEHHBIE B KOHIE Kaxaoro maparpada
y4eOHUKOB, OLICHUBAIOTCSI 1 KOMMEHTUPYIOTCS YUUTENIEM Ha MPOTSKEHUH 3—5 MUHYT B Havaie
KaXJI0TO ypOKa.

Packpvimue ceasu uszyuaemozo mamepuana c 0Oyoyuieit npogheccuonanvbHoll
0eAmenIbHOCMbI0 GbINYCKHUKA CPEeOHell WKOAbl Cnocodcmeyem YCuieHur) MOmueayuu
yuawuxca K u3y4eHuro HenpopuivHoul OUCUUNIUHBL DTO MOXKET OBITh JOCTHTHYTO uepes3
BBITIOJTHCHUE CTapIICKIACCHUKAMH 3aJaHuil ¢ oOmieil Tematnkoil «IloarotoBsTe coodimieHue o
TOM, KaK CBSI3aHBI CBEJICHUS KOHKPETHOW TeMbl ¢ BhIOpaHHOM Bamu BY3om wim c¢ Oymymieit
npoheccCHOHABHOM IeATEIbHOCTBION.

Bonbiryto pons B HMHTErpanuy 3HAHWK CTapUICKIACCHUKOB 10 XHMHH W JIPYTHM
npeaMeTaM WrpalT  uinocogpckue Kamezopuu u 3aKOHbl, HAPUMEP, 3aKOHBI MEpexoja
KOJINYECTBEHHBIX OTHOIICHNH B KaYECTBEHHBIE, €ANHCTBA U OOPHOBI MIPOTUBOIIOIOKHOCTEH MIIN
KaTeropusi «OTHOCUTEIBHOCTU UCTUHBI». Tak, B X0/1€ AUCKYCCUU O CYTH NMEPHOAMYECKOTO 3aKOHA
yJaluecs IpUXOIST K BBIBOY O IPUYNHHO-CIEICTBEHHO CBSI3M M3MEHEHHI CBOWCTB HJIEMEHTOB



1 00pa3yeMbIX UMH BEIIECTB OT 3apsiIOB U3 aTOMHBIX SJIEP WA O JBOMCTBEHHOM MOJIOKEHUHU
BOJIOpOJa B IMepuoauueckoi cucteme. I[Ipu paccMoTpeHuu KiacCUUKAUMU XUMHUYECKHX
AJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX BEHIECTB (METAUIBI W HEMETAIUIbl) M COCIUHEHUU
(OKCcHUIIBI U TUAPOKCUIBI) HA OCHOBE OTHOCHUTEIBHOCTH HCTUHHOCTH OOYyYarolluecs: OCO3HAHHO
paccMaTpuBaroT 0a30BbIC MOHSATHS Kypca: CTPOCHHE aToMa M BHUJBI XHMHUYECKUX CBSI3CH, THIIBI
KPUCTATUYECKUX PEMETOK U (PU3MUecKre CBOMCTBA BEIIEeCTB, aM(POTEPHOCTb.

JlBa waca B Hemenro, OTBEACHHBIE HA HW3YYCHHE Kypca, MpEIroiaraeT IIHPOKOe
UCTIOJIb30BAHUE JEKUUOHHO-CEMUHAPCKOU (opmMbl npoeedeHus Y4eOHbIX 3aHAmMUI. ITO
MO3BOJISIET CTAPIICKJIIACCHUKAM HE TOJbKO 3(()EeKTHBHO YCBaWBaTh COACpXKaHUE Kypca, HO U
TOTOBUT MX K MPOJOHKEHUIO 00pa30BaHus B BHICIIECH IIIKOJIE, T/I€ Takas (opma mpeodiagaet.

OO0mas xapakTepucTuKa Kypca

OcoOeHHOCTH CONIEpKaHUSI MW METOAMYECKOTO TOCTPOCHHUS Kypca CPOPMHUPOBAHBI Ha
ocaose ®I'OC COO.

1. ComepxaHuie Kypca BBICTPOEHO JIOTHYHO U JOCTYITHO B COOTBETCTBHM C CHCTEMHO-
NesITeIbHOCTHBIM TIOJIXOZ0M Ha OCHOBE HepapXUu y4eOHBIX MPOOIeM.

2. Copepxanue Kypca obmeit xumuu B 11-oMm Kiacce crocoOcTByeT (HOpMUPOBAHUIO
€IMHON XMMHYECKONH KapTHUHBI MHUpa y BBINYCKHUKOB CpPEAHEH IIKOJbI MyTEM pPacCMOTpPEHUs
0OIIUX /I HEOPTaHUYECKOW U OPTaHWYECKON XMMHUU TTOHSITHH, 3aKOHOB U TEOPUA.

3. U3ydenue kypca IpoBOAUTCA Ha OCHOBE COUYETAaHUS TEOPUHU U MPAKTUKU MPOOIEMHOTO
oOyueHus U oJjauy MaTepuasa B IOTUKE Hay4YHOTO MO3HAHMUS.

4. TeopeTnueckue TMOJOXKEHUS Kypca IWIHMPOKO MOAKPEIUIEHbl JIEMOHCTPALMOHHBIMU
XUMUYECKHUMHU YKCIIEPUMEHTAMH, JTa00PATOPHBIMU OTIBITAMHU M MIPAKTUYECKHUMH PabOTaMH.

5. Peanusyercst MHTErpanus coiepKaHus Kypca ¢ MpeAMEeTaMu He TOJIbKO €CTECTBEHHO-
HAy4YHOT'0, HO U TYMaHUTapPHOTO IIUKJIOB.

6. JIOCTH>KEHHMIO TIPEAMETHBIX, METANpPEAMETHBIX W JIMYHOCTHBIE PE3YyJIbTaTOB
CIIOCOOCTBYET CHUCTEMa 3a/laHuil B opmare pedIieKCuu: MpOBEphTE€ CBOM 3HAHUS, NIPUMEHUTE
CBOY 3HAHUSI, UCTIOIB3YHTE TOTOJIHUTENBHYIO HH(POPMALIUIO U BBIPa3UTE MHEHHUE.

7. PackpbIBaeTcst pojb pOCCUUCKUX YYEHBIX B CTAHOBICHUH MUPOBOM XUMUYECKON HAYKH,
YTO CIIOCOOCTBYET BOCIIUTAHUIO MATPUOTHU3MA U HALIMOHAIBHON CaMOUACHTU(DUKAIIH.

8. Kypc peanu3zyer cBs3b y4eOHOMN TUCIUTUIMHBI C )KU3HBIO, YTO CIIOCOOCTBYET YCHIICHUIO
MOTHBAIUH yYaIIUXCs K U3YYSCHHIO HEPODUIHbHON XUMHUU Yepe3 PacKpPBITUE CBSI3U U3Y4aeMOTO
Marepuaia ¢ Oyaymieit o00pa3oBaTebHON TPACKTOpUEH U TPOPECCUOHATBHON IEATETLHOCTH.

9. B xypce mpencraBieHbl COBPEMEHHbBIE HANpPaBICHUS Pa3BUTUS XMMHUYECKONH HAyKH U
TEXHOJIOTUH.

10. B xypce Hauum oTpakeHHe OCHOBHBIE COJIEPKATEIbHBIC TMHUM:

o «Bewecmeo» — 3HAHUA O COCTaBe, CTPOCHUH, CBOMCTBaX ((PU3NYECKUX, XUMUYECKUX U
OMOJIOTUYECKHX ), HAXOXKICHUHU B TIPUPOJIE U TIOJYICHUH BOXKHEHIIINX XUMUYECKUX BEIIECTB;

o «Xumuueckasn peakuusy — 3HaHUA O IPOLECCax, B KOTOPLIX IMPOABIAIOTCA XHUMHYCCKHUC
CBOIMCTBa BCIICCTB, YCJIOBUAX UX MMPOTCKAHUA U crocodax YIpaBJICHUA MU,



o «lIpumenenue seuyecme» — 3HAHWS B3aMOCBS3U CBONCTB XMMHUYECKUX BEIIECTB, Hanbomee
UCIOJIb3YEMBIX B OBITY, NMPOMBIIIUIEHHOCTH, CEJIIbCKOM XO3SIHCTBE, 3PAaBOOXPAHEHUU U Ha
TPaHCIIOPTE;

o «3bik xumuu» — cHUCTeMa 3HAHHUM O BaXXHEHMIINX IOHATHUIX XUMHUM M XHUMHYECKOH
HOMEHKJIaType HeopraHudeckux u opranumdecknx BemectB (MIOITAK u TpuBuanbHON);
BJIaJICHUE XMMHUYECKOW CUMBOJIMKON U €€ OTpaXKEHUEM Ha MUChbME, —XUMUYECKUMHU 3HAKAMH
(cumBOnamu), (GoOpMyIBI U ypaBHEHUS, a TaK)Ke MPpaBUIa TIEpeBoIa HHPOPMAIUHU C POTHOTO
S3bIKa Ha SI3BIK XUMHH U 00PaTHO.

MecTto npeamera B yueOHOM IJIaHe

Kypc xumun B cpenHeil mkose npeaycmaTpuBaercad PenepaibHbIM rocyAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM KaK COCTaBHAas 4acTh MpeaMeTHoM obmactu «EctecTBeHHO-
Hay4HbIC IPEMETHD.

B 0GasucHoM yueOHOM TIaHe 00IIE00Pa30BaTENBFHONW OpPraHMU3ALUU H3YyYCHHE XUMHHU
MPOBOJUTCS M3 pacuéra 2 4yaca B HEAEIIO, B COOTBETCTBUHU C KOTOPHIM M pa3padoTaHa JTaHHAs
pabouast mporpamMma 1o XMMHH JIJIs1 CPeTHETo o011iero o0pa3oBanus Ha 6a30BOM YpPOBHE.

B remarnueckom mianupoBanuu, ciaeays, B ocHoBHOM ujaee O.C. ['abpuensHa enecernvl
U3MeHeHUs: N3MEHEHO KOJIMYECTBO YacOB M0 BCEM T€MaM, T.K. B aBTOPCKOMU Mporpamme
pacuacoBka gaércs U3 pacuéra 1 gaca B HeJeN0, a 10 yUeOHOMY IUIaHy Ha IPOBEJICHUE YPOKOB
xumuu B 11 kimacce oTBeIeHO MO 2 4aca B HEJIENI0, YTO COOTBETCTBYET 70 yacam B roj.
KonmdaecTBo npaktudeckux paboT HE U3MEHEHO, KOJTMYECTBO KOHTPOJIBHBIX PabOT yBEIHUEHO

Ha OJHY.
Ne TeopeTuyeckas 4acTb IIpakTH4eckast yacThb
HanmenoBanue tem ABTopcka | Pabouas ABTOpCKas
Pabouast mporpamma
s nmporpamma
TpOrpamMm | IpOTpaMu KOHTPOJ | MpaKTHuec | KoHTponp | NPAKTHICC
a a bHBIC KHe HbIE Kie
1 Crpoenue BelecTBa 9 20 - - 1 -
2 XUMHUYECKUE PEAKIIUU 12 23 1 1 1 1
BemecTBa u ux cBoicTBa
3 1 1 1 1
9 16
4 XHUMUA U COBPEMEHHOE 4 6
001IecTBO
5 Pezepn 1 6 -
5 Bcero 35 70 2 2 3 2




.JII/I‘IHOCTHLIe, MeTanpeaIMETHbIC U IPEAMETHDLIC PE3YJIbTAaThl OCBOCHHA Kypca

OOyueHre XUMUU B CpeaHEH IIKoe Ha 0a30BOM YPOBHE MO JIAHHOMY KYpPCY CIOCOOCTBYET

JOCTHIXCHHIO O6yan-OHlI/IMI/IC$I CICAYIOUIUX JIUYHOCHIHBIX PE3Yl1bmaAmoe:

1y

2)

3)

4)

YyBCTBA TOPJOCTH 33 POCCHMCKYI0 XHUMHYECKYIO HAyKy M OCO3HAHME POCCHICKON
rpakAaHCKON UICHTUUYHOCTH — 6 YEeHHOCHMHO-OPUEHMAYUOHHOU cepe;

0CO3HaBaTh HEOOXOAMMOCTb CBOCH MMO3HABATEIBHON EATEIILHOCTH U YMEHHE YIIPABIIATH €IO,
TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HM; MOHUMAaHHE
BaXHOCTH HEMPEPHIBHOIO 00pazoBaHMs Kak (PakTopy ycmeurHod mnpodeccHoHanbHON u
OOIIIECTBEHHON JESITCIIBHOCTH, — 8 No3HasamelbHol (KOTHUTUBHOW, WHTEIIEKTYAIhHOM )

cghepe

TOTOBHOCTh K OCO3HAHHOMY BBIOODPY AaiibHEHIIEH 00pa3oBaTeIbHON TPACKTOPUH HITH cephl
npodeccCHoHABHOM IEATEBHOCTH — 8 mpy008otll cepe;

HEMPUITHE BPEIHBIX MPUBBIUEK (KYPEHHUS, yIOTPEOISHHSI AIKOT0JIsl U HAPKOTHUKOB) HAa OCHOBE
3HAHUA O TOKCHYECKOM M HAapKOTHYECKOM JICHCTBUU BEIIECTB — 8 cghepe
300po8vechepedrcenuss u 6e30nacHo20 00pa3a HCUHU,;

Memanpeomemuvimu pe3yabmamamu OCBOSHUS BBITYCKHUKAMM CPEIHEH ILIKOJIBI Kypca

XUMHU ABIISAKOTCA:

1)

2)

3)

4)
5)

6)

7)

8)

UCNOIb306aHUe OCHOBHBIX METOOB MTO3HAHUS (OTIpE/IeIIEHUEe HCTOYHUKOB YIeOHOW U HAYIHOH
uHpopMalny, MoydyeHne 3Toi nHpopmarum, e€ aHaiau3, 1 YMO3aKJIIOUEHHUSI Ha €0 OCHOBE,
W3TOTOBIICHUE W TIPE3CHTANNs WHPOPMAIMOHHOTO MPOIYKTa; MPOBEICHUE SKCIIEPUMEHTA, B
TOM YHCJI€ U B TPOIECCE HUCCIECNOBATENbCKON ACSITENbHOCTH, MOJCIHUPOBAHUE H3y4aeMbIX
00BEKTOB, HAOMIOZCHUE 32 HUMH, UX U3MEPEHHE, (DUKCAIUs PE3yIbTATOB) U UX NPpUMEHEHUE
T TOHUMAHHUS PA3JIMIHBIX CTOPOH OKPYKAIOIIeH JeHCTBUTEILHOCTH;

gladeHue OCHOBHBIMUA WHTEIUICKTYAJbHBIMH OMNEpalusIMK (aHAIH3 U CHHTE3, CPaBHEHHUE H
cucTeMaTu3amus, OO0OOIICHHE W KOHKpPETH3alus, KiIacCH(HKanusg W TOWCK aHaJIOTOB,
BBISIBJICHHE TMPUYMHHO-CIICACTBEHHBIX CBsi3ed, (OpPMYyITMpOBKA TUINOTE3, WX TPOBEPKA H
(bopMyIHpOBKa BHIBOJIOB);

no3Hanue OOBEKTOB OKPYXKAIOIIErO0 MHpa B IJIAHE BOCXOXKIEHHUS OT aOCTPaKTHOIO K
KOHKpETHOMY (0T OOIIEro 4epe3 YaCTHOE K JMHUYHOMY);

CcnocooHoCcmb BbIIBUT'aTb UJCU U HAXOIUTL CPCACTBA, HGOGXOZ[I/IMBIG JJI UX JOCTHIXKCHU A,

ymeHue GOPMYINPOBATH LEIH U ONIPEAEIATH 33Ja4u B CBOEH MO3HABATENbHOI J1eATENbHOCTH,
OTIpEeEIIATh CPEJCTBA ISl JOCTHXKEHHUS LieIeH U peleHus 3a1ay;

onpedensimv  pasHOOOpAa3HbIE HWCTOYHUKMA  TIOJYyYCHHUS]  HEOOXOJAMMOW  XMMHYECKOU
uHpOpMalUY, YCTAaHOBJICHHE COOTBETCTBUSA COJACPKAHUS U (OPMBI IPEACTaBICHUS
WH(POPMAIIMOHHOTO MPOIYKTa ayAUTOPHUH;

YMenue TIPOAYKTHBHO OOLIaThCSI M B3aUMOJACHCTBOBATH B IIPOLECCE COBMECTHOM
JEATENLHOCTH, YYHUTHIBATH MO3HMLUH JPYTUX YYACTHUKOB JAEATEIBHOCTH, 3(P(PEKTUBHO
pasperiatb KOH(IUKTHL;

20MOBHOCMb K KOMMYHUKAIMK (IIPEICTaBIATh Pe3yNbTaThl COOCTBEHHON MO3HABATENIbHOMN
NEeSITeNIbHOCTH, CIBIIIATD U CIIYIIAaTh ONIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO O3UIIHIO);



9) ymeHnue WCHONB30BATH CPEACTBA MHGOPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHH
(mamee — MKT) B perieHnH KOTHUTHBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHU3AIMOHHBIX 3a71a4 C
coOmoeHneM  TpeOOBaHWK  JPrOHOMHKH,  TEXHHUKM  O€30MacHOCTH,  TUTHCHBI,
pecypcocOepexeHus:, MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHOH 0€30MacHOCTH;

10) 61a0enue sI3bIKOBBIMU CPEACTBAMU, B TOM YHCIIE U SI3bIKOM XUMUU — YMEHHUE SICHO, TOTUYHO
¥ TOYHO M3J1araTh CBOIO TOUYKY 3PEHUs, HCIIOIb30BATh aJICKBATHBIC S3BIKOBBIC CPEJICTBA, B TOM
YHUCJIC€ U CUMBOJIbHBIC (XUMHYECKHUE 3HAKH, (OPMYJIBI U YPaBHEHUS ).

IIpeomemnvimu pezynvmamamu U3y4eHUss XUMUHM Ha 0230BOM YPOBHE Ha CTYIIEHU CPEIHETO
o011ero o0pazoBaHMs ABISIOTCS CIETYIONIIUE PE3yIbTaThI.

[. B mo3naBaresbHOM c(epe:

1. snanue (nonumanue) TEPMHUHOB, OCHOBHBIX 3aKOHOB U B@XHEWIIMX TEOpPUH Kypca
OpPraHUYECKOM 1 00IIeH XUMUU;

2. ymeHue HAOMIOAATh, ONMCHIBaTh, (PMKCHUPOBATH PE3yJbTaThl U JI€NaTh BBIBOJBI Ha OCHOBE
JEMOHCTPALIMOHHBIX U CaMOCTOSITENIbHO IPOBEAEHHBIX 3KCIIEPUMEHTOB, UCIIONIb3Ys ISl 3TOTO
POIIHOM (PYCCKUI MM MHOM) A3BIK U SA3BIK XUMUH;

3. YMerue KJ'IaCCI/I(l)I/IHI/IpOBaTI) XUMHUYCCKUEC DJIEMCHTBI, IIPOCTHIC BCIICCTBA, HCOPTaHUYCCKUC U
OPraHNu4Y€CKUC COCANHCHUA, XUMHUYCCKHUEC ITPOLCCCHI;

4. ymeHue XapaKTepu30BaTh OOIIME CBOICTBA, MOJyYEHUE U MPUMEHEHHE H3YyYEHHBIX KJIacChl
HEOPraHMYECKUX M OPraHUYECKHUX BEUIECTB U UX BaXKHEUIINX MPe/ICTaBUTENEH;

5. onucvliéamb KOHKPETHBIE XUMHUYECKHE PEaKLIMH, YCIOBUS UX NPOBEACHMS U YIpaBICHUS
XUMHUYECKUMH MTPOLIECCaMU;

6. ymenue TIPOBOAMTH CaMOCTOSATENbHBIM XMMHUYECKHH OSKCHEPUMEHT M  HaOI0JIaTh
J€MOHCTPALIMOHHBIM 3KCIIEPUMEHT, (UKCHPOBATh pE3ylbTaThl W JeNaThb BBIBOABI H
3aKJIFOUEHUS 110 PE3YJIbTaTaM;

7. npocro3upoeantb CBOIMCTBa HCHU3YUCHHBIX BCHICCTB MO aHAJIOTUH CO CBOMCTBaMH N3YUCHHBIX
Ha OCHOBC 3HAHUA XUMHUYCCKUX BaKOHOMepHOCTeﬁ;

8. ompedensmv WCTOUHHUKM XHUMHUYECKOM WH(OpManuu, moiydaTh €€, MNPOBOJIUTH aHAIU3,
M3rOTaBIIMBATh MH(OPMAIIMOHHBIN MPOAYKT U MPEICTABIATD €r0;

9. ymemv nonvszoeamvcsi 00S3aTEIBHBIMUA CHPABOYHBIMU MaTepuanamu: [lepuomudeckoit
cucteMoil  xmmuveckux  dnmemeHtoB [ 1. MenneneeBa,  Tabmuieii  pacTBOPHUMOCTH,
SJICKTPOXUMHUYCCKUM PAAOM HaHpH)KeHI/II\/'I MCTAJJIOB, pAAOM B3JICKTPOOTPULATCILHOCTU — JJIA
XapaKTEPUCTUKHU CTPOEHUS, COCTaBa U CBOMCTB aTOMOB XMUMHYECKHX 3JIeMeHTOB [—IV nmepuonos
1 00pa30BaHHBIX MU MIPOCTHIX U CIIOKHBIX BEIIECTB;

10. ycmanosnenue 3aBUCUMOCTH CBOMCTB W TNPUMEHEHHUS BaXKHEUIIMX OpPraHUYECKUX
COG,Z[I/IHGHI/Iﬁ OT UX XUMHYCCKOI'0 CTPOCHUS, B TOM YUCIIC U O6yC.HOBJ'IeHHBIX XapaKTCpoOM 3TOTO
CTpoeHHUs (MIpeieIbHbIM WIH HEMpeeIbHbIM) U HaTUYheM (QYyHKUIMOHAIBHBIX TPYIIIL;

11. mooenuposarue MONEKyIl HEOPTAHMUECKUX M OPTaHUIECKHIX BEIICCTB;

12. nonumanue XMMHUYECKON KApTUHBI MHUpPA KaK HEOTHEMJIEMOW YacTHU LETOCTHOM Hay4dHOU
KapTUHBI MUDA.



IL. B 1eHHOCTHO-OPHEHTAIMOHHOI cepe — GopMHUPOBaHUE COOCTBEHHOW MO3ULIUHU TPU
OIIEHKE MOCJICICTBUN JIsI OKPYXAIOWIEH Cpellbl JCATEIbHOCTH YEIOBEKa, CBSI3aHHOM C
MIPOM3BOJICTBOM U MIEPEPAOOTKON XUMHUECKUX MPOTYKTOB;

I1I. B tpynoBoii cepe — npogederue XUMUYECKOTO SKCIEPUMEHTA; pa3zeumue HaBBIKOB
yueOHOH, MPOEKTHO-NUCCIIEAOBATEILCKOM M TBOPUECKOW NEATETLHOCTH TPHU BBINOJIHEHUH
HHAUBUAYAJIBHOI'O IIPOCKTA 10 XUMHHU,

IV. B cdepe 310poBoro o6pasza *ku3Hu — coOnr00eHue TpaBuil 0€30MacHOro0 OOpaIIeHus ¢
BCIICCTBAMH, MaTCpUalaMU; OKA3aHUC HepBOﬁ IIOMOIIIM TpHU OTPABJICHUAX, OKOTaX H
TpaBMax, TIOJYYCHHBIX B pe3yJbTaTe HAPYIICHUs MPaBWJI TEXHUKH O€30MacCHOCTH IPH
paboTe ¢ BemecTBaMM M JJabOpaTOPHBIM 000PYTI0BAHUEM.

Coaep:xanue kypca. 11 kinacc. bazoBblii ypoBeHb
CTpoeHue BelecTB

OcHoBHbIe cBedeHHsI 0 cTpoeHuH atoMa. CTpoeHHMe aroma: COCTaB sapa (HYKJIOHBI) U
anekTpoHHas oOosiouka. [lonstue 00 wu3oromax. [loHSATHE O XUMHUYECKOM D3JIEMEHTE, Kak
COBOKYIHOCTH aTOMOB C OJIMHAKOBBIM 3apsiIOM sJIpa.

IHepuoauyeckas cucrema xumuueckux 31eMeHToB /[. U. MeHnae/ieeBa B cBeTe CBeTe YUYCHUSA
0 cTpoeHnu atoma. Ousndeckuii cMbica npuHATOW B Tabmuie /. . MenaeneeBa CMMBOJIUKHU:
MIOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEpa Iepuoja U Homepa rpymnnsl. [IoHsATHE O Bal€HTHBIX
anekTpoHax. OToOpaxxeHue CTPOSHUS FIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUUYECKHX JIEMEHTOB C
MTOMOIIIBIO AJIEKTPOHHBIX U AJIEKTPOHHO-TPAPUISCKUX HOPMYII.

OObsicHEeHHE 3aKOHOMEPHOCTEH W3MEHEHMsI CBOICTB 3JEMEHTOB B IEpHOJaX MW Tpymmax
MEePUOINYECKON CUCTEMBI, KaK CJIEICTBHUE UX DJIEKTPOHHOTO CTPOCHHMSI. DIIEKTPOHHbBIE CEMENCTBa
XUMHUYECKHX 3JIEMEHTOB.

CpaBHenne Ilepmognyeckoro 3aKkoHa U TEOPHM XMMHYECKOro CTpoeHusi Ha (puirocodcekoi
OCHOBE: IIPEINOCBUIKM OTKPBHITHA [leproandeckoro 3akoHa M TEOPUM XUMHUYECKOTO CTPOEHUS
OpraHu4CCKUux COGI[I/IHGHPlﬁ; pOJib JIMYHOCTU B HUCTOPUHU XUMHHU, 3HAUCHUC TIIPAKTUKHU B
CTAHOBJICHUU U PA3BUTUU XUMHUYCCKUX TGOpHﬁ.

HNonnass xuMHYecKasi CBA3b U MOHHbIE KPUCTAIHYeCKHe pemIéTKki. KaTHOHBI M aHHOHBI: X
3apsi/ibl U KJIacCH(UKalUs MO0 cOCTaBy Ha mpocThie U cioxHble. [Ipencrasurenu. Ilonsatue 06
MOHHOM XMMHYeCcKOW cCBsi3u. VoOHHas KpucTtajuindeckas pemérka M (pu3nyeckue CBOMCTBa
BEIIIECTB, 00YCIIOBIEHHBIC 3TUM CTPOCHHUEM.

KoBajieHTHast XUMH4YeCKasi CBSI3b. ATOMHBIE M MOJICKYJISIPHbIE KPHCTALIMYECKHE PELIETKY.
IlonsiTHE O KOBaJIEHTHON CBS3U. OJEKTPOOTPULIATENBHOCTh, HENOJSApHAas U MOJspHas
KOB&JIEHTHBbIE CBs3U. KpaTHOCTh KOBaJICHTHOM CBsI3U. MexaHM3Mbl 00pa30BaHUsI KOBAJIEHTHBIX
cBsi3eii: OOMEHHBIH W JOHOPHO- aKUENTOpHBIA. I[loNApHOCTH MOJEKYJbI, Kak CIEACTBUE
MOJIAPHOCTH CBSA3M M I€OMETPUH MOJEKyJbl. Kpucrammmyeckue pemeéTku ¢ 3TUM TUIIOM CBSI3U:
MOJICKYJISIpHbIE M aToMHble. Du3nuyeckue CBONCTBA BEIIECTB, OOYCIOBJICHHBIE THUIIOM
KPUCTAIIMYECKUX PEIIETOK.

MeTtanan4yeckasi cBsi3b. [loHATHE O METANIMYECKON CBS3M U METANIMYECKUX KPUCTALTAYECKUX
pemérkax. dusznueckre CBOMCTBA METAJUIOB HA OCHOBE HUX KPUCTALUIMYECKOTO CTPOCHUS.
IIpuMeHeHne MEeTaIIOB Ha OCHOBE UX CBOMCTB. UEPHBIE U LIBETHBIE CILIABBI.



Bonopoanasa xummuueckasi cBsi3b. MEXMOJIEKYIsSIpHAass U BHYTPUMOJIEKYJISIpHAsi BOJOPOIHbBIE
CBSI3M. 3HAUEHUE MEKMOJIEKYIISIPHBIX BOJOPOIHBIX CBSA3EH B IPUPOJE U )KU3HU UEIOBEKA.

IHonumepsl. IlomydeHue mNONMMEPOB pEAKLUUAMHU IOJMMEPHU3ALUU U  ITOJMKOHACHCALUHU.
Bakneimme npeacTaBUTENN IUIACTMACC U BOJIOKOH, MX IOJIY4YEHHE, CBOMCTBA U NPUMEHCHHUE.
[TonsiTHE 0 HEOPTAaHNYECKUX MOJIMMEPAX U UX MPEICTaBUTEIIH.

JMucnepcHble cucteMbl. [loHaTHe 0 aucmepcHOi (a3e W AUCIIEPCHOHHON cpene. ArperaTHoe
cCOCTOsIHME pa3Mmep vacTull ¢as3bl, Kak OCHOBa Ui KiIacCU(UKAIMKU JHUCIEPCHBIX CHCTEM.
OMyJIbCHH, CYCTIEH3UH, a3PO30JIH — IPYIIIBI TPYOOIUCIIEPCHBIX CUCTEM, UX IIPECTaBUTENHN. 301
U Teau — TPYNIbl TOHKOAMCIEPCHBIX CUCTEM, UX mpeacTtaBuTend. lloHsaTue o cunepesuce u
KOAaryJisiluH.

Hemoncmpayuu. llepuonnueckon cucrembl xuMuueckux sieMeHtoB [[. M. MenneneeBa B
pa3nuuHbIX popMax. Mozaenb HOHHON KPUCTAIIIMUECKON PEIETKH Ha IPUMEpE XJIOpH1a HaTpHsL.
MuHepaisl ¢ 3TUM TUIIOM KPUCTAUIMYECKOM PEIIETKOMN: KaIbLUT, FAIUT. Moaenu MoJIeKyIspHOU
KPUCTAININYECKON PEIIETKH HA IIPUMEPE «CYXOTO JIbJIa» WM NOJA U aTOMHON KPUCTAJLINYECKON
PEIETKN HA IpUMeEpe anmasa, Tpadura uim kBapua. Monenb MossipHoro oobéma raza. Moaenu
KPUCTAUNIMYECKUX PEIETOK HEKOTOpbIX MeramnoB. Kosrekunun o00pa3noB — pa3iavyHbIX
OUCTIEPCHBIX cucTeM. CHHEpE3UC U KOaryJsusl.

Jlabopamopusie onvimel. KOHCTpYHpPOBAHHE MOJAEIH METAUIMYECKOM XHMHUYECKOW CBS3H.
[TonydeHre KOJUIOMAHOTO pacTBOpa KypHHOTro OejKa, MCCIIeOBAaHUE €r0 CBOMCTB C MOMOIIBIO
JIa3epHOM YKa3KH M NpOBeJEHUE ero AeHaTypauuu. [lonyyeHue sMynbCUM paCTUTEIBHOTO Macia
u HaOmoneHue 3a e€ paccinoeHueM. l[lomyueHue CyCNEH3WH «M3BECTKOBOTO MOJOKa» U
HaOIoIeHne 3a e€ CeTUMEHTAIIHCH.

XuMHYecKHe peakunuu

Knaccnpukanus XuMuyecKUX peakuuid. AIJOTpONU3aius ¥ U30MepHU3allnsl, KaK peakiuu 0e3
M3MEHEHHsI COCTaBa BEIIECTB. AJuloTponus W e€¢ mpuuuHbl. Kiaccudukanms peaxkmuid 1o
pasIMYHBIM OCHOBAaHUAM: IO YHUCIYy M COCTaBY pEareHTOB M MpPOAYKTOB, MO (asze, Mo
MCTOJIB30BAHUIO KaTalM3aTopa WM (epMeHTa, Mo TermioBoMy 3ddexty. Tepmoxumuyeckue
YPAaBHEHUs peaKIuil.

CkopocTh XuMHYeCKMX peaknuii. DakTopbl, OT KOTOPBIX 3aBHCUT CKOPOCTh XUMHYECKHX
peakuuii: mpUpoAa pearupyrouluxX BELIECTB, TeMIlepaTypa, IUIOMAAb HMX CONPUKOCHOBEHMUS
pearupyomux BelleCTB, UX KOHLEHTpauus, MpUCYTCTBUE KaTanu3aTtopa. IloHaTue o karanuse.
depMeHTHI, KaKk OMOJIOTHYEeCKUE KaTaau3aTopbl. IHTHOUTOPHI, KaKk «aHTOHUMBD) KaTaau3aTopoB
U UX 3HaYECHHE.

XumMuyeckoe paBHOBecHe U cmoco0blI ero cmemenusi. Kinaccudukarus XuMUIECKUX PEeaKITuid
10 MpU3HAKy UX HarpasieHus. [loHsTHE 00 0OPAaTUMBIX PEaKIUAX U XMMHUYECKOM PaBHOBECHH.
[Mpuamun Jle-lllatenbe u  CcMOCOOBI CMEMIEHUS XUMHYECKOTO PaBHOBECHS. O6mas
XapaKTEePUCTUKA PEAKIM CHHTE30B amMMuaka u okcuaa cepbl(VI) m paccMoTpeHHe yClIOBHA
CMEILICHHS UX PAaBHOBECHS HA MPOU3BOJCTBE.

I'uaposmm3. OOpatuMelii U1 HEOOpaTUMBIA TUIpoNn3bl. ['Haponus coneit u ero Tunsl. ['uaponus
OpPraHUYECKUX COEJAMHEHHMH B *KMBBIX OpPraHM3MOB, KaK OCHOBa oOMeHa BemiecTB. [lonsaTue o6
HHEPreTUYECKOM OOMEHE B KJIETKE M POJIM FMIPOJIN3a B HEM.

OKuCINTEIBHO-BOCCTAHOBHTE/IbHBIE peaknuu. CTeneHb OKUCIEHHS U €€ OIpEleICHHUE I10
(bopMynaM OpraHN4ecKUX U HEOPraHWYECKUX BEIECTB. DJIEMEHTHI U BEIECTBA, KAK OKUCIUTENN
u BoccraHoBuTenu. IloHsTHE O mpoleccax OKHCIEHUsT U BoccTaHoBieHUA. (CocTaBieHHE
ypaBHEHHMH XMMUYECKHX PEaKkIiii Ha OCHOBE AJIEKTPOHHOIO OajaHca.



JIEKTPOJIM3 PACIIaBOB M PACTBOPOB 3JIEKTPOJHUTOB. XapaKTEPUCTHUKA 3JIEKTPOJIN3a, KaK
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOIO Ipouecca. OCOOCHHOCTH 3JEKTPOJIN3a, MPOTEKAIOIEro B
pacTBopax 3J€KTpOiUTOB. IIpakTHueckoe NPUMEHEHHME B3JIEKTPOJIM3a: IOJYyYEHUE TaJOTEHOB,
BOJIOPOJIa, KUCIIOPOJA, LISJIOYHBIX METAUIOB M IIENIOUYeH, a TakkKe aTOMHUHMS 3JIEKTPOIU30M
paciuilaBOB M pacTBOPOB COEOUHEHUH 3TUX 3JeMEHTOB. lloHATHE O rajbBaHOIUIACTHKE,
rajJbBaHOCTETUH, paQUHUPOBAHUH LIBETHBIX METAJUIOB.

Jlemoncmpayuu. PacTBOpeHre CEpHON KUCIOTH 1 aMMHUAYHOUN CENUTPBI U (PUKCAIUS TETIIOBBIX
SIBJIEHUM JJ151 9TUX MPOIECCOB. B3auMoielicTBUS pacCTBOPOB COJISTHOM, CEpHOW U YKCYCHOM KHUCIIOT
OJIMHAKOBOI KOHIICHTPAIIMH C OJMHAKOBBIMU KycOUKaMu (TpaHyJiaMH) [IMHKA ¥ B3aUMOJICHCTBUE
OJIMHAKOBBIX KYCOUYKOB pa3HbIX METAJUIOB (MarHus, IMHKA, jKelie3a) C PacTBOPOM COJISTHOM
KHUCJIOTBI, KaK MPUMEpP 3aBUCHUMOCTH CKOPOCTH XMUMHYECKUX PEAKIM OT MPUPOJbI BEILIECTB.
BsaumopeiicTBue pacTBOpoB THOCYNIb(aTa HATpUsl KOHIIEHTPAIMN U TEMIIEPATypbl C paCTBOPOM
CEpHOM KHUCIOThl. MOJAEINpPOBaHUE «KUIAIIETO CJos». MCmoib30BaHUE HEOPraHUYECKUX
KaTaJIn3aToOpPOB (COJICH Kemne3a, Hoaua Kalrs) U MPUPOJTHBIX 0OBEKTOB, COACPIKAIINX KaTallazy
(ceIpoe msico, kapTodenb) Ui pa3loKeHus: MepoKcHuaa Boaopoaa. B3aumoselcTBue IUHKA C
COJITHOW KHCJIOTOM HHTpAaTOM cepebpa, Kak NpPHUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTEIBHON
peakimii 1 peakuun obmeHa. KoHctpyupoBanue mozenu snekrpoiusépa. Bumeopparmenrt c
MIPOMBILIICHHOW YCTAHOBKH JIJIsl TOJIYYSHUS aIFOMUHUS.

Jlabopamopnusie onsimul. VimocTtpanus npaBuiia beproie Ha MpakTUKE — MPOBEACHUE PEAKIIHI
c oOpa3oBaHHMEM oOcalka, raza M BoOjAbl. ['eTeporeHHBI KaTajau3 Ha NIpUMepe pa3IoKEeHHUs
MepoKCcHia BOJOPOJia B MPUCYTCTBUH AMOKcHIa Mapranua. CMmelleHne paBHOBECHS B CHCTEME
Fe** + 3CNS™ «» Fe(CNS)s. McnblTanue MHAMKATOPaMHU CPebl PACTBOPOB COJEH pa3zIMUHBIX
TunoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHAS peakius MW peakuus oOMeHa Ha mpuMmepe
B3aUMOJICHCTBUS pacTBOPOB cynbdara meau(Il) c sxeme3oM u pacTBOPOM IIEITOYH.

Ilpakmuueckaa padoma. PelieHne 5>KCIEPUMEHTANBHBIX 3a7ad IO TeMe «XHUMHUYecKas
peaKLus».

BelmecTBa M UX cBOMCTBA

MeTtajiabl. Puszndecknue CBOMCTBA METAIIOB, KaK (YHKLUS UX CTPOCHHUS. JleneHne MeTauioB Ha
IpyNIBbl B TEXHUKE M XUMHUHU. XMMHUYECKHE CBOMCTBA METAUIOB M JJNEKTPOXMUMWYECKHU DSl
HanpsbkeHui. [lonsTre 0 MeTauioTepMuHy (ATIOMUHOTEPMUH, MATHUETEPMUH U JP.).

Hemeraiuibl. biaropoansle rasbl. Hemeramisl kak okuciurenu. Hemeramnsl  Kak
BOCCTAHOBUTENHU. Psiyt sanexTpoorpunarensHoctu. MHEpTHBIC Wi 6J1aropoIHbIE Ta3bl.

Kucnorsl HeopraHmveckue HW opraHudeckue. KuHCIOTBI ¢ TOYKH 3pEHUS aTOMHO-
MOJICKYJISIPHOTO ydeHHs. KHUCIIOTBI ¢ TOYKH 3pEHUS TCOPUH DJICKTPOTUTHUCCKON JTHCCOIHAIIHH.
Kucnorsl ¢ TOukdM 3peHHs NPOTOHHOH Teopuu. OOILIMEe XUMHUYECKHME CBOWCTBA KHCIOT.
Knaccudukamms kucior.

OcHoBaHMsl HeopraHu4veckue M opraHmyeckue. OCHOBaHHMS C TOYKH 3PEHHUS] aATOMHO-
MOJIEKYJISIPHOTO YueHHs. OCHOBaHMs C TOUKH 3pEHUS TEOPUU NIEKTPOJIUTUUECKON AUCCOLUALINH.
OcHOBaHUS C TOYKH 3peHUs MPOTOHHON Teopuu. Knaccuduxarus ocHoBaHWN. XUMHUYECKUE
CBOMCTBA OPraHMYECKUX U HEOPTraHUYECKUX OCHOBAHMUIA.

AMQoTepHbIe cOeTNHEHNs HeOpraHnyeckue U opranuyeckme. Heopranmueckue amporepHbie
COEIMHEHUS: OKCUIBI 1 THIPOKCHUIBI, — UX CBOMCTBA U Mojy4yeHue. AMpoTepHble OpraHnYecKue
COEIMHEHHS Ha MpUMepe aMUHOKHUCIOT. [lenTuapl u nenTuaHas CBS3b.

Couau. Knaccudukarus coneil. JKEctkocTb BobI ¥ criocoObI e€ ycrpanenus. [lepexos kapbonara
B TUApoKapOoHaT 1 0OparHo. OO1IMe XUMUYECKHE CBOWCTBA COJICH.



Jlemoncmpayuu. Komnexkuuss MeramwioB. Kosekuus  HemetawioB.  BzaumonelictBue
KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTBHI C Meaplo. Bcemblllika TEpMUTHOW cMecu. Bcemblika
yépHOro Tmopoxa. BbITeCHEHHWE TaJOreHoB W3 MX PACTBOPOB JPYrUMHU TaJOT€HAMH.
BsaumopeiicTBue mapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHUCIOTHI M aMMHaKa («IbIM
6e3 orus»). [lonydyenne aMmmmaka v U3ydeHue ero CBOMCTB. PazinnuHble ciyyan B3aUMOACHCTBUS
pacTBOpPOB coJiel alfOMHUHUSA cO MENoUbto. [lomydyeHue KECTKOW BOJBI U yCTpaHEHUE €€
KECTKOCTH.

Jlabopamopuusie onvimet. 1loydyeHue HEpaCTBOPUMOIO THIPOKCHIA U €r0 B3aUMOJICHCTBHUE C
KUCJIOTON. MccnenoBaHue KOHUEHTPUPOBAHHBIX PACTBOPOB COJISHOM M YKCYCHOM KHCIIOT
KaleJbHbIM METOJOM TNpu uUX pazbaBieHuu Bojou. [loimydenuwe amdoTepHOro THApPOKCHIA U
n3ydeHue ero cBoicTB. [IpoBeneHne KaueCTBEHHBIX PEAKIU 1O OMPEAEICHUIO COCTaBa COJIU.

Ilpakmuueckaa padoma. PemeHue >KCIEepUMEHTAIbHBIX 3a1ady 1o Teme «BemecTtBa M ux
CBOKCTBaY.

XuMHsA ¥ cOBpeMeHHOe 0011ecTBO

IIpousBoacreo ammuaka U MeraHoJa. [loHATHE 0 XMMHYECKOW TEXHOJIOTHH. XHUMHUYECKUE
peakuuu B MPOU3BOJICTBE aMMHUaka U MeTaHoisa. O0mas kiaccupuKaluoHHas XapaKTepUCTUKA
peakuuil CUHTE3a B IPOU3BOACTBE ITUX INPOAYKTOB. HaydHble NMpPUHIUIBL, JIEXKALIUE B OCHOBE
MMPpOU3BOJACTBA aMMHaAKa U MCTAaHOJIA. CpaBHeHI/Ie 9TUX IMPOU3BOACTB.

XuMuYecKkass rpaMOTHOCTh KAaK KOMIIOHEHT oO0mieid KyJbTYypbl 4ejaoBeka. MapKupoBKa
YIaKOBOYHBIX MaTCPUAJIOB, SJICKTPOHUKU U GBITOBOﬁ TCXHUKHU, SKOJIOTUIHOT'O TOBApa, IPOAYKTOB
MIATAHHUs, STUKETOK 110 YXOY 3a OHEXKIOM.

Hemoncmpayuu. Mopenb TPOMBIIUICHHOW YCTAaHOBKHM IMOJYYEHHSI CEPHOM KHUCIOTHL. Mojeinb
KOJIOHHBbI CMHTE3a aMMMAKa. BHI[CO(bpaFMeHTBI n CJIaI>'II[BI O CTEIIEHU AKOJOTHYECKOM YUCTOTHI
TOBapa.

Jlabopamopusie onvimpl. VI3yueHue MapKUPOBOK pa3JIMYHBIX BHJIOB IPOMBIIIJIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTnueckoe maHnpoBanue Kypca xumuu 11 kiaacca

(2 4 B Hexenro, Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMmsi)

Ne Tema ypoka Jdomamnee Jdata npoBenenust
n/n 3aJaHue

no mjany | ¢akruueckas

Tema 1.CTpoeHne BemecTBa

(20 4.)
1. OCHOBHBIE CBEJICHUS O IT1.1ynp.8,10
CTPOECHHUH aTOMa
2. OCHOBHEIE CBEJIEHUS O II.1
CTPOECHHUH aTOMa
3. [Tepuonuueckas cucrema I1.2 ynp.1-4

XUMHNYCCKUX DJICMCHTOB
J.N.MenneneeBa u yueHue o
CTPOECHHUH aTOMA.




[Tepuonuueckas cucrema
XUMHUYCCKUX 3JICMCHTOB
J.N.MenneneeBa u yueHue o
CTPOCHUU aTOMa.

I1.2 ynp.5-7

CraHoBneHHE U pa3BUTHE
MEPUOINYECKOT0 3aKOHA U
TEOPUU XUMHUYECKOTO
CTPOEHHMSI.

I1.3ymp.1,2.3

CraHoBneHHE U pa3BUTHE
MEPUOINYECKOT0 3aKOHA U
TEOPUU XUMHUYECKOTO
CTPOEHHMSI.

1.3 ynp.4,5

Honnast xumuyeckasi CBsizb 1
HMOHHBIE KPUCTAIITUYECKUE
PEIIETKH.

1.4 ynp.1,2,3

Nonnast xumudeckasi CBs3b U
MOHHBIE KPHCTAININYECKUE
PELIETKH.

[1.4. ynp.4,5,7

KoBanenTHast xumpuueckas
CBSI3b.

IL5ynp.1,2,6

10.

KoBanenTHast xummuueckas
CBSI3b.

IL.5 ynp.3,7.8

11.

Meramnueckas XUMAYECKas
CBSI3b.

I1.6 ynip.1,2,3

12.

Meramnueckas XUMAYECKas
CBSI3b.

I1.6 ynp.4-7

13.

Bonopoanas xumuueckast
CBSI3b.

I1.7 ynip.1-3

14.

Bonopoanas xumuueckast
CBSI3b.

I1.7 ynip.6,7

15.

ITonumepsl.

I1.8 ynip.1-3

16.

[Tonumepsl.

T8 ynp.4,5,8

17.

JlucriepcHbIe CUCTEMBI.

I1.9 ynp.1-3

18.

JlucniepcHbIe CUCTEMBI.

I1.9 ynip.5-7

19.

[ToBTOpeHue n 0600IIEeHNEe
IIPOMICHHOI'0 MaTepuaia.
[ToaroToBka Kk KOHTPOJIBHOU
pabore.

IloBT. .1-9

20.

Kontponbnas padota Nel mo
teMe «CTpOCHHE BEIECTBAY

IloBT. 1.1-9

Tema 2. XuMnueckue
peakuuu (22 4.)

21

Kiaccudukamnms xumMuaeckux
peaKuuid.

I1.10 c.52-54ymp. 1-

3

22

Kaccudukamnms xumuaeckux
peaKuuid.

T1.10 c.54-57ynp.4

23

Knaccudukanus XuMruaecKux
peaKuuii.

I1.10 ¢.58-59ynp.5

24

Pemmenue 3agay o
TEPMOXUMHUYECKUM
YPaBHEHUSM.

I1.10 ynp.6




25 Pemenue 3agad no I1.10 ynp.7
TEPMOXUMHUYECKIM
YpaBHEHHUSIM.

26 CKOpoCTh XMMHUYECKUX I1.11c.60-61
peaKuuii.

27 CKOpOCTh XMMHUYECKUX IL.11 ynp.3,8
peaKuuii.

28 OOpaTUMOCTh XUMHYECKHUX I1.12 ¢.66-67 ynp.1
peakuuii. XuMHu4ecKoe
paBHOBECHE U CIIOCOOBI €To
CMEILIEHUSI.

29 OOpaTuMOCTh XUMHUYECKUX I1.12 c.67-69
peakuuii. XuMu4ecKkoe ymp.3-6,7
paBHOBECHE U CIIOCOOBI €To
CMEILIEHUSI.

30 [M'uaponus. I1.13 ynp.1-3

31 [M'uaponus. I1.13 ynp.5,6

32 IMuaponus. I1.133amanue B

TeTpaau

33 OKucauTenbHO- [1.14¢.75-76 ynp.4
BOCCTAHOBUTEJIHHBIC PEAKITHH.

34 OxucnurensHo- I1.14¢.76-78
BOCCTAHOBUTEJBHBIE peakiuu. | ynp.3,5

35 OKucauTenbHO- I1.14ynp.6,7
BOCCTAHOBUTEJIHHBIC PEAKITHH.

36 OKHUCIIUTENRHO- I1.14 3aganue B
BOCCTAHOBUTENIHHBIC PEAKINH. | TETPaJIu

37 DJIEKTPOJIN3 PACILIIABOB U I1.15¢.79-
pactBopoB. [IpakTrueckoe 81lymp.1,2
MIPUMEHEHHE JIEKTPOIIN3A.

38 DJIEKTPOJIN3 PACILIIABOB U I1.15¢.81-83ymp.7-
pactBopoB. [IpakTuyeckoe 9
MIPUMEHEHHE JIEKTPOIIN3A.

39 DNEeKTPOoJIN3 PacIIaBOB U [1.153ananue B
pactBopos. [IpakTuueckoe TeTpaau
MIPUMEHEHHE JJICKTPOJIH3A.

40 [TpakTrueckas pabota OdopmuTts oTueT
NolPemmenue
AKCIIEPUMEHTAIBHBIX 33a4 IO
TeMe «XHUMHUYECKUE PEAKITHI

41 [ToBTOpeHue 1 0000IIEHNE IToBT. m.10-15
M3YYCHHOTO MaTepuaa.

42 Kontponbnas padota Ne2 o [ToBT. m.10-15
TeMe «CTpOeHHE BEIIECTB.

XHUMUYECKasi peaKius».
Tema 3 BemecTBa n ux
cBoiicTBa (16 4.)
43 Mertanmisl. I1.16 c.88-89ymnp.1-
3
44 Merainel. I1.16 ¢.89-92

yop.5,6




45 Meraebl. I1.16 ynp.7,8,9

46 Hemerasuisl. I1.17ynp.1,2

47 Hewmeramibl. I1.17ynp.4,5

48 Heopranuueckue u m.18ymp.1-3
OpraHUYEeCKHEe KUCIIOTHI.

49 Heopranuueckue u I1.18 ynp.5-7
OpraHUYEeCKHEe KUCIIOTHI.

50 Heopranunueckue u I1.19ymnp.1,4
OpraHMYecKre OCHOBaHUSI.

51 Heopranuueckue u I1.19 ynp.5,7,8
OpPraHMYECKHUE OCHOBAHUSI.

52 Heopranuueckue u I1.20 ynp.1-3
opranudeckue am(poTepHbIe
COEJTMHEHUSI.

53 Heopranuueckue u [1.20ymp.5,6,7
opranudeckue aM(poTepHbIe
COEIMHEHUSI.

54 Counn. I1.21ynp.4,5,6

55 Comu. I1.21ymnp.7,8

56 [TpakTrueckas padota No2 OdopmuTts oTueT
Pemrenne skciepuMeHTaIBHBIX
3a1a4 o teMme «BelecTBa u
HX CBOWMCTBa»

57 [ToBTOpeHue n 0600IIEHNE IToBT. m.16-21
TEMBI.

58 KonTpomnpHas padora Ne3 mo [ToBT. m.16-21
TeMe «BemecTBa 1 ux
CBOCTBa»

Tema 4. Xumus u
coBpeMeHHoe 0011ecTBO(6 4.)

59 XHAMHYECKasi TEXHOJOTHS. [1.22 c.114-
[IpousBoacTBO aMMHaka 1 115ynp.7
MeTaHoJIA.

60 XuMHuecKas TEXHOJIOTHSL. I1.22 c.115-
[IpousBoacTBO aMMHuaka 1 116ymnp.8
MeETaHoJIa.

61 Xumuyeckast rpaMmoTHOCTh Kak | [1.23ymp.1,4
KOMIIOHEHT 0011l KyJIbTYpPbI
YeJloBeKa.

62 Xumunueckasi rpaMoTHOCTh Kak | [1.23 ymip.5,6
KOMITOHEHT 0011el KyJIbTYpHI
YeNIoBeKa.

63 [ToBTOpeHue 1 0600IIEHNE 3ajaHue B TETpaau
Kypca.

64 [TonBenenue utoroB yue6Horo | 3agaHue B TETPaau
roja.

65- PesepBHoe Bpems

70

PexomMeHganum 1o oCHAIIEHUIO Y4eOHOT0 mpouecca




Y4eOHO-MeTOINYEeCKUI KOMIUIEKT JJIsl M3y4eHus Kypca XxuMmuu B 11 kmacce 6azoBoro
YPOBHSI, CO3IaHHBIA aBTOPCKUM KOJUIEKTUBOM 11011 pykoBoacTBoM O. C. ['abpuensHa, COIepKur,
KpoMe y4eOHBIX MOCOOHiA, y4eOHO-METOIMUECKHUE U TUTAKTHIECKUE TTIOCOOHSI.

YMK «Xumus. 11 knacc. bazoBblil ypoBeHb»

1. Xumusa. 11 xmacc: yue0. mis obmeobpaszoBar. opranmzanmii / O. C. T'abpuensn, U. T.
OctpoymoB, C. A. CnaakoB. Xumusa. 11 xmacc. ba3oBblii ypoBeHb. YueOHUK. — M.:
IIpocsemenue, 2019

2. 0. C. I'abpuensn u np. Xumus. 11 knacc. ba3oBelif ypoBeHb. MeTonuueckoe nocooue.
3. O. C. T'abpuensn, C. A. CnagkoB. Xumus. 11 knacc. bazoBeiit ypoBeHb. Pabovas TeTpass.
4. O. C. TI'adbpuensn, U. B. Tpuryouak. Xumus. 11 knacc. ba3zoBelit ypoBeHb.

5. DnekTpoHHas popMa yaeOHHKaA.

HNudpopmannoHHbIE cpeacTBa
HNHTepHeT-pecypchl Ha PYyCCKOM A3BbIKe

1. http://www.alhimik.ru IIpencraBiens! cnenyromue pyOpuKu: COBEThl a0UTYPUEHTY, YUUTEIIO
XUMUH, CIPAaBOYHUK (OYECHH OOJIbIIas MOM00pKa TAaONHI] U CIPAaBOYHBIX MaTEPHUATIOB), BecEas
XMMUsI, HOBOCTH, OJIMMITHA]IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUIECKUX CBEICHUN )

2. http://www.hij.ru/ XKXypHan «XuUMHS U KU3Hb» NOHATHO U 3aHUMATEIBHO PACCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html 3nexTpoHHBIN XypHan «XUMUKH U XUMHS». B
KYpHAJIC NPCACTABIICHO MHOXCCTBO OIIBITOB IO XUMHWH, COACPKUTCA MHOI'O 3aHUMAaTEIbHON
nH(pOpMaINH, TO3BOJISIONICH yBII€UYb YUEHHUKOB SKCIIEPUMEHTAIBLHON YaCThIO MPEeIMETA.

4. http://c-books.narod.ru JIuteparypa mo Xumumu.

5. http://1september.ru/. XKypuan «llepBoe ceHTAOps» ans yuuTened U He TOJbKO. B HEM
HPEJICTABICHO OOJIBIIOE KOJMYECTBO pabOT YYEHHKOB, B TOM YHCIIC U HCCIEIOBATEIHCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKONbHBINA MOPTAJ CO CChUTKaMU Ha
o0Opa3oBaTeNnbHbIC CAUTHI [0 XUMUH.

7. www.periodictable.ru COOpHHMK cTaTeii O XWMHUYECKUX 3JIEMEHTaX, HWUIIOCTPHUPOBAHHBIN
OKCIICPUMCHTAMHU.

MarepuanbHO-TeXHHYeCKoe o0ecreyeHue KaOMHeTa XUMHUH

HartypajabHbie 00beKTbI

HarypanbHble 00BEKTHI, HCIIOIb3yeMble B 7—9 Kitaccax MpH 00y4eHUH XUMUH, BKJIIOYAIOT
B ce0sl KOJUIEKIMM MHUHEpPAJOB M TOPHBIX IOpPOJI, METANIOB M CIUIaBOB, OKCHIOB, KHUCIOT,
OCHOBAHMH, COJICH, B TOM YHCIIC U MUHEPAIBHBIX yJOOPCHUH, a TaKXKe KOJUIEKIIUH OPTaHMYECKHX
BEIIECTB U Marepuaios, npeaycMoTpeHHbIX PI'OC («HedTh u mponykTsl €€ mepepaboTKu»,


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/

«KaMeHHBI1 yrosib U IpOIyKThl KOKCOXMMHUYECKOTO ITPOU3BOJICTBAY, «BoslokHay, «Ilmactmacch»
u T. 1. O3HaKOMJIEHHE ¢ 00pa3LaMM UCXOIHBIX BEIIECTB U FOTOBBIX M3/EIHI MO3BOJISET OTYyYUTh
HarJsIIHbIC MPEJICTaBICHUsT 00 3TUX MaTepuanax, UX BHEIIHEM BHJE, a TAKKE O HEKOTOPBIX
¢u3nyeckux cBOICTBax. 3HAUYMTEIbHBIC Y4EOHO-NO3HABATEIbHBIE BO3MOXXHOCTH HMMEIOT
KOJUJICKIIMHM, HW3TOTOBJICHHbIE CaMUMH oOydarommmucs. llpeamersl Ui TakuX KOJJICKIHMA
COOMpAIOTCs BO BPeMsI 3KCKYPCHIA U IPYTMX BHEYPOUHBIX 3aHATHHA.

KOJIJIGKLII/II/I HCIOJIB3YIOT TOJIBKO AJIsI O3HAKOMJICHU A 06yqa10mnxc;1 C BHCIIHUM BHIOM U
(bI/ISI/ILIeCKI/IMI/I CBOMCTBaMH Pa3IMYHBIX BCUICCTB W MaTCpHAIOB. ﬂﬂfl IMPOBEACHUSA XUMHUYCCKUX
OIIBITOB KOJIJICKIIMH HUCITIOJIb30BAaTh HCJIb34.

XUMHYECKHe PEAKTUBBI U MATEPUAJIbI

OOparieHrie co MHOTUMH BEIIECTBAMH TPEOYeT CTPOroro COOIOCHHS MPaBU TEXHUKU
0€301acHOCTH, 0COOEHHO MPH BBITTOJIHEHUH OIBITOB CaMUMHK oOydJaronumucs. Bee HeoOxonumpie
MepbI IPEOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIUX JOKYMEHTAX U HHCTPYKIIHSIX, a TAKXKE B
MOCOOMSIX JUTSl YIUTEICH XUMUH.

Bce peakTuBbl M MaTepuanbl, HYXHbIE I IPOBEACHHUS JEMOHCTPALMOHHOTO M
YUEHHYECKOTO JKCIEPUMEHTa, IIOCTaBISAIOTCA B  00meoOpa3oBaTeNbHbIE  OpPraHU3aliU
LEHTPAJIM30BAaHHO B BHUJE 3apaHee YKOMIUICKTOBaHHBIX HabopoB. [lpu HeoOxomumocTH
MpUOOpETEHUsT JOIMOJIHUTENbHBIX PEaKTUBOB M MaTepHalioB clieayeT oOpamiatbcsi B
CHEeLMaIu3UpPOBAHHbBIC Mara3uHbI.

XumMnyeckas Jad0paTopHas Mocyaa, anmnaparbl 1 NpuoopbI

XumMuueckas nocyaa mnoapasaciisACTCd Ha [ABC TPYHIIbL: JII BBIIIOJIHCHUS OIIBITOB
OGy‘IaIOH_II/IMI/ICSI U IJid AEMOHCTPALMOHHBIX OIIBITOB.

[TpuGopsl, anmapaTsl U YCTaHOBKH, UCIOJB3yEMbIE Ha ypOKax XMMHUU B 7—9 Kiaccax,
KJIaCCU(UIUPYIOT HA OCHOBE MPOTEKAIOIIUX B HUX (U3NYECKUX U XUMHUECKHUX IPOIECCOB C
Y4aCTHEM BELIECTB, HAXOIALIUXCS B PA3HBIX arperaTHhIX COCTOSTHUSAX !

1) mpubops! anst paboTHI ¢ razaMu — IOJyYeHHE, COOMpaHUEe, OUUCTKA, CYIIKA, IOTJIOLICHHUE
ra3oB; PEaKIUU MEXIY MMOTOKaMHU Ta3oB; PEaKIMH MEXIy Ta3aMH B 3JIEKTPHUYECKOM DPaspsie;
peakuy MEXy ra3aMy IpH MOBBIIICHHOM JaBJICHUHY;

2) anmapaTbl ¥ TpUOOPHI AJSL OINBITOB C JKUAKUMH M TBEPIBIMU BEIIECTBAMH — II€PETOHKA,
GuIbTpOBaHME, KpUCTANIM3ALMs; INPOBEJCHUE pPEAaKUMH MEXIy TBEPABIM BEIIECTBOM U
KHUIKOCTBIO, )KUAKOCTBIO U )KUIKOCTBIO, TBEPIBIMH BEILIECTBAMHU.

3) natuuku pH, 31€KTpONPOBOIHOCTH, TEMIIEPATYPHI U AP.

Bue »stoif kmaccudukanuu HaxoIuTCs y4yeOHasl ammapaTypa, NpeAHa3HaueHHas IS
M3y4YEHUs TEOPETUUECKUX BOIIPOCOB XUMHHU: JUIsl AEMOHCTPALIUU 3JIEKTPOIPOBOJHOCTH PACTBOPOB
U JIBI)KEHUS HUOHOB B 3JIEKTPUUECKOM IOJIE, JUISl M3YYEHUSI CKOPOCTH XMMHMUYECKON peakiuu u
XMMHUYECKOT0 PABHOBECHS, AJIEKTPOJIN3a, IEPETOHKU HEPTH U T. 1.

BcenomorarenbHyio  poiib  UTparOT M3MEPHUTEIbHbIE M HarpeBaTeibHbIE NPHOOPHI,
pa3UYHbIC IPUCTIOCOOJICHUS IS BBITIOJHEHUS OIBITOB.

Monem

OObexkTaMH MOJECIUPOBAHHUS B XUMHH SBISIOTCS AaTOMBI, MOJEKYJbI, KPUCTaJUIBL,
3aBOJICKHE amlmapaThl, a TaKKe XMMUYECKHE MPOILECChl. B mpenogaBaHuy XUMHH HCHOIB3YIOT
MOJIEJIN KPUCTAIUTMYECKUX PEeIIETOK anMasa, rpadura, cepsl, Gocdopa, okcuna yriaepoga(lVv),



noza, Kelje3a, MeIu, MarHus, MOJEIN KPUCTAUIMYECKUX PEIIETOK BaXHEHIINX IIPEIACTaBUTEIICH
KJIACCOB OPraHUYECKUX COCAUHECHUM.

Brimyckatorcst Habopbl Mojieneld aTOMOB JUIsl COCTaBJICHUS IAPOCTEP>KHEBBIX MOJENeH
MOJIEKYJI, B IIEPBYIO O4EPE/lb, OPraHUYECKUX COCAUHECHUM.

YueOHbIe MOCOOMS HA MEYATHOIH OCHOBE

B npomecce oOyueHuss XUMHUU HCIOJB3YIOT CIEAYIOIME TaOJIUIbl MOCTOSHHOTO
skcnonupoBanus: «llepuoamueckas cucrema xumudeckux sneMeHtoB J[. WM. MenneneeBay,
«Tabnauma pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMM U coJieh», «DJICKTPOXUMHYECCKUN Pl
HalpsDKEHUH MeTauioB», «BaneHTHble cocTosiHusl atoma yriaeponay», «llpoctpancrBeHHOe U
AJIEKTPOHHOE CTPOCHHUE MOJIEKYJI OPTraHUUECKUX COSIUHEHUI» U JIp.

Jlisi opraHuzanuy CaMOCTOSITEIbHON pabOoThl OOyYalOMIMXCS HAa YpOKaxX HCHOIb3YIOT
pa3sHOOOpa3Hble NUIAKTUYECKHE MaTephalibl: TETpaAM Ha IE€YaTHOM OCHOBE WJIM OTAEJIbHBIC
pabouue JNHUCTBI — HMHCTPYKIUH, KapTOYKU C 3aJaHUSIMU Pa3HOW CTEMEHHW TPYAHOCTHU JUIS
M3y4eHUs HOBOI'O Marepuaa, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUMH.

JKPaHHO-3BYKOBbI€ CPEICTBA 00y4eHUsI

K skpaHHO-3BYKOBBIM CpeICTBAM OOYYCHHSI OTHOCST TaKHE IOCOOWs, KOTOPBIE MOTYT
OBITH BOCHPHUHATHI C TOMOULIBIO 3pEHHS M ClyXa. OTO KHHOQWIBMBL, KHHO(QPArMEHTHI,
nuaduIbMbl, TUAIO3UTHBEI (CIaibl), eIMHUYHBIE TPAaHCIApaHTHl 1Jis Trpadomnpoektopa. Cepun
TPAHCIIApAHTOB MO3BOJIAIOT MMUTHUPOBATL IABUIKCHUC HyTeM IIOCIICA0BATCIIbHOTO HAJIOXKCHU A
OJTHOTO TpaHCTHapaHTa Ha JPYTOH.

Texuunueckue cpencrsa o0ydyenusi (TCO)

BonbIIMHCTBO TEXHMYECKUX CPEACTB OOydeHUs He pa3padaThIBalioCh CIEHHUATBHO IS
HIKOJIbI, @ U3HAYAIBHO CIYKMJIO AJIA Iepeiauu U 00paboTKu MH(OPMAIMK: 3TO pa3IMYHOro PoAa
MIPOEKTOPHI, TEIEBU30PbI, KOMIIBIOTEPHI U T. JI. B yueOHO-BOCIMTATEIBHOM MPOIIECCE KOMITBIOTEP
MOXET MCIOJIb30BaThCS AJIs PELICHUS 3a/1a4 HAyYHON OpraHU3aliy TPy1a YUUTEIIs.

[Tpu mcnonb30BaHUM TEXHUYECKUX CPEICTB OOYUYEHHS CIEAYyeT YUYUTHIBATh BPEMEHHBIE
orpaHuueHusi, Hajmaraemble CaHutapHbpiMH npaBwiamMu U HopMmamu (CanlluH). HempepsiBHas
MPOJOJKUTENFHOCTh JIEMOHCTPAllMd BHJAEOMATepUAIOB Ha TEJIEBU3MOHHOM DJKpaHE U Ha
GOHBLHOM 9KpaHC € UCIIOJIB30BaHUCM MYJIBTI/IMG,Z[I/II\/'IHOI‘O IMMPOCKTOPAa HC NOJIKHA NPCBLIIIATE IJIA
obOyuaronuxcs B X - XI knaccax Ha ypoke 30 mun Takoe ke orpaHuueHre pacpoCTpaHsIETCs Ha
HENPEePbIBHOE MCII0JIb30BaHNE HHTEPAKTUBHON JTOCKH M HA HETIPEPBIBHYIO pab0OTy 00yJaromuxcs
Ha TEpPCOHAIBHOM KoMIbloTepe. Pa3memars MHTEPaKTHUBHYIO JOCKY CIEQyeT TakkKe Kak Hu
OOBIUHYIO: Ha TOU ke BBICOTE, 00ECIIeunBast IIPH 3TOM paBHOMEpPHOE ocBemieHne. Korga mocka He
UCIOJIb3yeTCs, €€ HeoOXOAUMO OTKIIIoYaTh. [ mpoduiIakTUKK YTOMIJICHMS Ij1a3 B y4eOHBIN
mnponecc H€O6XOI[I/IMO BKJIIOYATh PAa3JIMYHBIC BHUIABI JCATCIBHOCTU, BKIIOYAad CICHHUAJIBHYIO
TMMHACTUKY IJId TJ1as.

OobopynoBanue kabuHeTa XUMUM

Kabuner xumun 1omkeH ObITh 000pYIOBaH CIIEUATBHBIM IE€MOHCTPAIMOHHBIM CTOJIOM.
Jlnig oGecniedenus Jiydieil BUIMMOCTH IEMOHCTPAlMOHHBIN CTOJI pEKOMEHIYEeTCsl yCTaHABIINBATh
Ha TIOJIUYM.

B xaOuHeTax XMMHUH YCTaHABIMBAIOT JBYXMECTHBIC YUCHUYECKUE TA00OPATOPHBIE CTOJIBI C
MOJIBOJKOM 3JIEKTPOIHEPTUU. YUYEHUUYECKHUE CTOJIbI JOJKHBI UMETh MOKPBITHE, YCTOMYHBOE K
JCHCTBUIO arpeCCUBHBIX XMMHUYECKUX BEIIECTB, W 3alIUTHBICE OOPTHUKU MO HAPYKHOMY Kparlo.
KabuneTrsl xumMuu 00OpYyIyIOT BBITSKHBIMU IIKa(aMmH, PacloNOKEHHBIMU Y HApY>KHOM CTEHBI



BO3JIe cToNa yuutens. [J[is mpoBeneHUs JTaOOpPaTOPHBIX OMBITOB HCIIOJB3YIOT TOJIBKO MHHH-
CIIUPTOBKH.

Y4eOHble JOCKH JIOJDKHBI OBITh HM3TOTOBJICHBI W3 MAaTEpPHAIOB, MMEIOIIUX BBICOKYIO
aAre3uio ¢ MaTepuajgaMu, UCIOJIb3YEMBIMU JUIS MMChMa, XOPOIIO OYHUINATHCS BIAKHOM I'yOKOH,
OBITh U3HOCOCTONKHUMU, UMETh TEMHO-3€JIEHBIN IIBET ¥ aHTHOJIMKOBOE MMOKPBITHE. Y YeOHBIC TOCKU
00opyaytoT copuTaMu, KOTOPbIE TOJKHBI IPUKPEIIAThCS K cTeHe Ha (0,3 M BbIIIe BEPXHETO Kpast
JIOCKH M BBICTYNaTh BOepén Ha paccTosinue 0,6 M.

TeneBU30pbl yCTaHABIMBAIOT HA CHEIMAIbHBIX TyMOax Ha BeicoTe 1,0—1,3 M oT momna.
ITpu mpocMmoTpe Tenenepenay 3pUTENbCKHE MECTa JTOJKHBI PAacIloylaraThCsl HAa PacCTOSIHUM He
MeHee 2 M OT 3KpaHa JI0 IJ1a3 00y4YaroIuXCsl.

Jns MakcHMMalIbHOTO HCIOJB30BaHUSl JHEBHOTO CBETa U PABHOMEPHOTO OCBEIICHUS
y4eOHBIX TOMEIICHUI HEe CIeAyeT pa3MellaTh Ha MOJAOKOHHHKAX ITUPOKOJUCTHBIE PACTCHHS,
CHIDKAIOILE YPOBEHb €CTECTBEHHOI'O OCBEILEHUsS. BricoTa pacTeHnii He OJIKHA MPEBBILATH 1S
cM (OoT TOAOKOHHHMKA). PacTeHus 1menecooOpa3HO pa3MmeniaTh B MEPEHOCHBIX I[BETOYHHIIAX
BBICOTOM 65—70 cM OT MoJIa WJIM MOJIBECHBIX KAIIIO B MPOCTEHKAX MEXIY OKHAMM.

Jis oTHenkd y4eOHBIX TIOMEIICHHH HCIIONB3YIOT MaTepHalibl M KPAacKH, CO3JaroIIHe
MaTOBYIO MOBEPXHOCTh. [l cTeH y4eOHBIX MOMEIEHHUH CleyeT UCIOIb30BaTh CBETIIbIE TOHA
XKENTOTr0, OEIKEBOTO, PO30BOTO, 3EIEHOT0, TOTYOOT0 IIBETOB; )1 ABEPEH, OKOHHBIX paM — OeJIbIi
LIBET.

Kabuner xuMuu AOKEH OBITH OCHAIIEH XOJOMHBIM W TOPSIYMM BOJOCHAOKEHUEM H
KaHaJIU3aluen.

B xabuHeTe xuMuu 00s13aTENIBHO TOJDKHA OBITH alTeYKa.

I[InanupyeMble pe3y/bTAThl H3yYeHHUs] YUeOHOT0 NpeaMeTa « XUMUS» HA YPOBHE CPeTHEro
o01iero o6pa3oBaHus

BbinmyckHUK Ha 0230BOM YPOBHE HAYYHTCH:

— MOHMMAaTh XUMUYECKYIO KapTHUHY MHUpPA KaK COCTaBHYIO YacTh LIEJIOCTHOW Hay4HOU KAPTUHBI
MHpA;

— PpackpbIBaTh POJIb XUMHH W XHMHYECKOTO IPOW3BOJACTBA KAaK MPOM3BOIUTEIHLHOW CHIIBI
COBPEMEHHOTO OOIIECTBA;

— (QopMynaupoBaTh 3HaYCHHE XUMUH U €€ JOCTH)KEHUN B TOBCETHEBHOM JKU3HU YEJIOBEKa;
— YCTaHABJIMBATH B3aMMOCBSI3U MEXKy XUMHUEH U JPYTUMH €CTECTBEHHBIMU HAyKAMH,

— (opMynupoBaTb OCHOBHBIE IOJIOKEHHSI TEOPHUH XUMHUYECKOTO CTPOEHHS OPraHUYECKHX
coequHeHnii A. M. bytiepoBa M WUIIOCTpUpOBaThb HX IPUMEPAMU M3 OPraHUYECKON U
HEOPraHWYECKON XUMUU;

— apryMEHTUpPOBaTh YHUBEPCAJIbHBIA XapaKTep XUMHUYECKUX MOHATHUN, 3aKOHOB M TEOPHH s
OpraHN4eCKOM U HEOPTraHUYECKON XHUMUU;

— dopmynuposats [lepuonnueckuii 3akon /. 1. MenneneeBa u 3aKOHOMEPHOCTH H3MEHEHHH B
CTPOCHHHM U CBOMCTBaX XMMHUYECKHUX DJIEMEHTOB W OOpa30BaHHBIX MMU BEUIECTB HAa OCHOBE
[Tepunoanueckoii cuctemsl Kak rpadudeckoro oroopakenus [leproauyeckoro 3akoHa;



— XapaKTepHU30BaTh S- U P-3JEMEHTHI, a TAKXKE JKeJe30 MO UX MoyioxeHuto B Ilepuoanueckoit
cucteme /1. 1. MeHaeneena;

— KJaccu(UIUpPOBaTh XMMUYECKHE CBSI3U M KPUCTAJUINYECKHUE PEIIETKU, OOBSICHATH MEXaHU3MbI
X 00pa30BaHMS M JIOKA3bIBATh CIAMHYIO MPUPOJY XHUMHUYECKUX CBA3CH (KOBaJCHTHOH, HOHHOM,
METaJUTHYECKOM, BOJOPOIHON );

— OOBSICHATh MPUYMHBI MHOTOOOpa3Hs BELIECTB, UCIOIb3Ys SBJICHUS U30MEPHH, TOMOJOIHH,
AJIJIOTPOIINN;

— KJIacCU(HUIUPOBATh XUMHYECKHE PEAKIMU B HEOPraHHMYECKOW M OPraHWYECKON XMMHUH IO
pa3NUYHBIM OCHOBAaHUSM M YCTaHABIMBATh CIEHU(PUKY THIIOB pEaKUUi OT OO0IIero uepes
0co0eHHOE K eIMHUYHOMY

— XapaKTepU30BaTh TUAPOIN3 KaK CrielM(UIHbI 0OMEHHBIN MPOLIECC U PACKPBIBATH €0 POJIb B
YKMBOU U HEXKUBOU MPUPOJE;

— XapaKTepu30BaTh OJJIEKTPOJIU3 KaK CINeUUu(DUUHBIA OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIN
MIPOLIECC U OMPENENSITh €0 MPaKTUYECKOe 3HAYCHHE;

— XapakTepHU30BaTh KOPPO3UIO METAJUIOB KAK OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBINA MPOLECC U
mpeaarath CocoObl 3aUThl OT HeE;

— KJaccu(UIUPOBaTh HEOPTAaHUUECKHUE U OPTaHUYECKUE BEIIECTBA;

— XapaKTepH30BaTh OOIIME XUMHYECKHE CBOWCTBA BAXHEWUIIMX KJIACCOB HEOPIaHWYECKUX U
OpPraHUYECKUX COCIMHEHUH B IJIaHE OT OOIIEero Yyepe3 0COOCHHOCTh K €JUHUYHOMY;

— HCIIONIb30BaTh 3HAKOBYIO CHCTEMY XHUMHUYECKOTO sI3bIKa JUIS OTOOpPaKEHUs CoCTaBa
(xumuaeckue GopMysIbl) U CBOMCTB (XUMUYECKUE YPaBHEHUS) BEIIECTB;

— UCIOJIB30BATh ITPaBUJIa U HOPMBI MEXAYHAPOJHOW HOMEHKIIATYPBI JUIsl HA3BaHUM BEILECTB 10
¢dbopmynaM U, HAOOOPOT, I COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (POPMYI COETUHEHUN
10 UX Ha3BaHUSIM;

— 3HaTb TPHBUAJIBHBIC HAa3BaHUA BOKHEHIIUX B OBITOBOM OTHOIICHHUH HCOPTaHUYCCKUX H
OpPraHN4Y€CKUX BCIICCTB,

— XapaKTepU30BaTh CBOMCTBA, I0Jy4YEHHUE U IPUMEHEHUE BAXKHEHIIIUX NIPECTaBUTEIIEH KIIaCCOB
OpPraHUYECKUX COCOUHEHUH (AJKaHOB, AaJKEHOB, AJKWHOB, AaJIKaJUEHOB, apOMaTHUYECKHX
YIJI€BOAOPOAOB, CHUPTOB, (PEHOJIOB, ABICTHAOB, NPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, CJI0XHBIX 3()MPOB U )KUPOB, YIIIEBOIOB, aMUHOB, aMUHOKHCIIOT);

—- YCTaHaBJIMBAaTh 3aBUCHUMOCTb HSKOHOMHKH CTPaHbl OT JOOBIYM, TPAHCHOPTUPOBKH U
nepepaboTKU YrIIeBOJOPOIHOTO ChIPhs (He(TH U IPUPOIHOTO ra3a);

— DKCIEPUMEHTAJIBHO TMOATBEPKIAaTh COCTAaB M CBOMCTBA BaXKHEWIIHMX MPEACTaBUTENICH
M3YUEHHBIX KJIACCOB HEOPTaHUYECKHX U OPTaHUYECKUX BEILIECTB C COOIOACHNEM IPABUI TEXHUKH
0€30MacHOCTH 11 Pa0OTHI C XUMHUECKUMH BELIECTBAMH U J1a00paTOPHBIM 000pYyI0OBaHUEM;

— XapaKTepU30BaTh CKOPOCTh XUMUUECKOH peaklnu U €€ 3aBUCUMOCTD OT PAa3JIMYHbIX (PAKTOPOB;

— XapaKTepH30BaTh XUMHUYECKOEC PAaBHOBECHE M €0 CMEIICHUE B 3aBUCHUMOCTH OT Pa3IUYHBIX
(hakTOpOB;

— IPOU3BOJIUTH PACUETHI 10 XUMUYECKUM (POpMYJIaM U ypaBHEHUSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOIICHUN MEX1y YJaCTHUKaAMH XUMUYECKUX PEeaKIuii;



— co0r0/1aTh MpaBMIIa YKOJOTHUECKOW OEe30MaCHOCTH BO B3aUMOOTHOILIECHUSAX C OKpYXKaroIei
cpenoi mpu oOpaleH!uH ¢ XMMUYECKUMU BEIIECTBAMHU, MaTEPUATIAMHU U MPOLIECCAMHU.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHUT BO3MOKHOCTh HAYUYHThCSH:

— HCIOJIb30BATb MCTOABI HAYYHOT'O II03HAHHWA IIPU BBIIIOJHCHUU IIPOCKTOB U y‘-ICGHO-
HCCICA0OBATCIILCKUX 3aaa4 XUMHUYECKOH TEMATUKU,

— TMPOTHO3UPOBATh CTPOCHHME U CBOWCTBA HE3HAKOMBIX HEOPTaHWYECKUX W OPraHUYECKUX
BEIIECTB HA OCHOBE aHAJIOTHUH;

— MPOTHO3UPOBATh TE€UCHHE XUMHUECKUX MPOIIECCOB B 3aBUCUMOCTH OT YCJIOBUMN MX MPOTEKAHUS
U IIpeyiaraTh crocoObl YIIpaBlIeHUs STUMHU MIPOLIECCaMU;

— YCTaHaBJIMBaTh B3aUMOCBS3M XHMMHUU C MpEIMETaMHd T'YMAaHUTApHOTO LHUKJIAa (S3BIKOM,
JUTEPATypOU, MUPOBOM XYI10KECTBEHHOMN KYJIbTYpOil);

— PacKpBIBaTh POJIb XMMUYECKUX 3HAHUN B OyIyIlIeil MPaKTHUECKON eI TeNbHOCTH;

— pacKpBIBaTh POJIb XUMUYECKUX 3HAHUN B (POPMHUPOBAHUHU UHIUBHUIYyaIbHON 00pa3oBaTeIbHOM
TPaeKTOPUHU;

— TPOTHO3UPOBATH CIOCOOHOCTh HEOPraHUYECKHUX M OPraHMYECKUX BEIIECTB IPOSBISTH
OKHCJIUTCIIbHBIC I/I/I/IJII/I BOCCTAaHOBHUTEIBbHBIEC CBOMCTBA C yqéTOM CTeIeHEN OKUCIICHUS 3JIEMCHTOB,
00pa3yoIuX uX;

— apryMEHTHPOBAaTh €IMHCTBO MHUPA BEIIECTB YCTAHOBICHUEM I€HETUYECKOHN CBSI3H MEXIY
HEOPraHUYECKUMU U OPraHU4YECKUMHU BEILECTBAMU;

— BJIAJIeTh XUMHUYECKUM SI3BIKOM JUIsl 00OTAIIEHUs CIOBAPHOI'O 3aaca U pa3BUTHUS PEUH;

— XapaKTEepU30BaTh CTAHOBJICHUE HAYYHOU TEOPUU Ha IIpuMepe OTKpbITUs lleproauyeckoro
3aKOHA U TEOPUHM XUMHUYECKOI0 CTPOEHUSI OPTaHUYECKUX BEILECTB;

— KPUTHYECKH OTHOCHUTBHCS K TICEBIOHAYUYHOW XMMUYECKON HH(DOPMAIUH, TOTydaeMOi 13
Pa3HBIX UCTOYHHUKOB;

— MOHUMATh II100ATbHBIE TPOOJIEMBI, CTOSIIIUE MTEPE]] YEIIOBEUECTBOM (9KOJIOTHYECKHE,
HHEPreTUYECKUE, CHIPBEBBIE), U IPEAJIaraTh MyTH UX PEILIEHHs], B TOM YHCIIE U C TOMOILBIO
XUMHH

OuneHka 3HAHW U YMeHUH yyammxcs B 00y4eHUH XUMHUH

PeBy.HI:TaTBI OGY‘IGHI/I}I XUMHHU OJOJIKHBI COOTBETCTBOBATH 06H_II/IM 3aa4yaM ImpeamMeTa u
TpeOOBAHUSIM K €T0 YCBOCHHUIO.

Pe3ynbTaThl 00y4eHHUs1 OLIEHUBAIOTCS IO MATHOATBHOU crcTeMe. [Ipu olieHKe yUUTHIBAIOTCS
CJIENYIOLIME KaYE€CTBEHHBIE [T0KA3aTEIN OTBETOB:

e TIyOWHA (COOTBETCTBHE M3yYEHHBIM TEOPETUUECKUM O00OOIIECHHUSM);

e OCO3HAaHHOCTH (COOTBETCTBUE TPEOYEMbIM B IPOrpaMMe YMEHUSAM MPUMEHSTh
MOTYYEHHYIO HH(DOPMAITHIO);

e MOJHOTA (COOTBETCTBUE 00BbEMY MTPOrpaMMbI U HH(POpMAIIUK yIeOHUKA).

[Ipu onieHKe yYUTHIBAIOTCS YUCIIO U XapakTep OMUOOK (CyIIeCTBEHHbIE U HECYIIECTBEHHBIE).

Pe3ynbrarel 00yueHus: IpOBEPSIIOTCS B MPOIIECCE YCTHBIX U MUCbMEHHBIX OTBETOB YJallluXcsl, a
TaK>Ke TIPH BBITIOTHEHUH (HAOJI0ICHNN ) HMH XUMHYECKOT0 IKCIIEPUMEHTA.



OueHka yCTHOro oTBeTa

OTMeTKH

IToka3aTean oTBeTa

«5»

OTBeT NMOJHBIN U MPAaBUIILHBIN HA OCHOBAHUM U3YUYEHHBIX TEOPUI; MaTepHall U3JI0KEH
B OIPEIEICHHON JTIOTMYECKOM MOCIE0BATEIbHOCTH, JINTEPATYPHBIM SA3bIKOM; OTBET
CaMOCTOSTEHLHBIM.

«“»

OTBET NOJHBIN ¥ TPaBUWIbHBIM HA CHOBAHUM U3YYEHHBIX TEOPHI;

MaTepuai U3JI0KEH B ONPEIEIEHHOM JIOTHYECKOM MOCIe0BaTEIbHOCTH, IPU ITOM
JOTIYIIICHBI IBe-TPHU HECYIIECTBEHHBIC OIUOKH, UCTIPABIICHHBIC TIO TPEOOBAHUIO
YUUTEISL.

«3»

OTBGT HOHHBIﬁ, HO IIpH 5TOM JOITYyHICHA CYIICCTBCHHAA OLHI/I6Ka, HNJIN OTBET
HETIOJIHBIN, HECBS3HBIMH.

«2»

e OtBeT 0OHApY)KMBAET HEITOHUMAHKE YYAIIUMCSI OCHOBHOTO COJICPIKAHHMSI
yu4e0OHOro MaTepuaa WK JOMYIIEeHbI CYIIEeCTBEHHBIE OMHOKH, KOTOPhIC y4a-
HIAKCS HE MOYKET UCIPABUTH IMPU HABOMSIINX BOIIPOCAX yUUTEIIS.

e OrtcyTcTBHE OTBETA.

OuneHkKa IKCNePUMEHTAIbHBIX YMEHUI

OI.[GHKa CTaBUTCA HAa OCHOBaHHUU Ha6JHO,Z[€HI/I}I 3a yJalllUMHCA U TMCBbMCHHOT'O OTUCTA 34 pa60Ty.

OTMeTKH

IlokazaTenu ymMeHu#

«5»

3KCHepI/IM€HT OCYIICCTBJICH IO IIJIaHYy C YUCTOM TCXHUKH 6€3OHaCHOCTI/I U MpaBUuJl
paboTHI C BEIIECTBAMH U 000PYI0BAaHHEM; BRICOKUH YPOBEHb C(HOPMUPOBAHHOCTH
IKCIIEPUMEHTAIBLHBIX YMEHUH (YUCTOTa paboUuero Mecra, mops 0K Ha CTOIIE,
SKOHOMHUS UCTIOIB3YEMBIX PEAKTHBOB U JIp.); MUChbMEHHas padoTta (0T4eT 00
3KCHepI/IMeHTe) BBIITOJIHCHA MMOJIHOCTBIO, CACIIAHBI ITPABUJIBHLBIC Ha6J'IIOI[eHI/I$I n
BBIBOJIBI.

«»

DKCTIEpUMEHT BBITIOJIHEH MOJHOCTHIO C YUETOM MPABUI TEXHUKH O€30MMaCHOCTH, TIPH
3TOM JIOTYIIEHbI HECYIIECTBEHHbIE OIMIMOKY MPHU paboTe C BEIIeCTBAMU U
000py/I0BaHNEM WIIH SKCIIEPUMEHT MPOBEICH HE MOJTHOCTHIO, B TUCHbMEHHOM OTYETE
00 HKCIIEpUMEHTE C/eJIaHbl TPaBUIIbHbIC HAOTIOACHUS U BHIBOJIBI.

«3»

B xoze sxcnepuMenTa JonyIieHa CyIecTBeHHAs OInOKa, UCIPABICHHAs 110
TPeOOBAaHUIO YUUTEJIsI; MMCHMEHHBIH OTYET 00 IKCTIEPUMEHTE BBITIOJIHEH MPAaBUIHHO
HE MEHEe YeM HaIOJIOBUHY (MMEIOTCS YIYIIEHUIO B 00bICHEHUH U 0()OPMIICHUN
paboThl).

«2»

e B xone skcriepuMeHTa TonyIeHbl 1Be (1 00Jiee) CyIecTBEHHbIE OITMOKH,
KOTOpBIE YUaIIUKCS HE MOXKET UCIPABUTH JIaXe MO TPEOOBAHUIO YUUTEIIS;
MACbMEHHBIA OTYET O TIPOJICITAHHON SKCIIEPUMEHTAIBHONU Pa0d0Te BHITIOJIHEH
MCHBIIC YCM HAIIOJIOBUHY, COACPKUT CYIICCTBCHHBIC OI_HI/I6KI/I B O6’b}ICH€HI/II/I u
odopmiieHuH padbOTHI.

° Yy ydamerocs OTCYTCTBYIOT SKCIICPUMCHTAJILHBIC YMCHUA, MUCbMEHHBIA OTYET
00 dKCTIepUMEHTAIBHON paboTe OTCYTCTBYET.

OueHka ymMeHuil peliaTh pacyeTHbIE 32124




OTMeTKa

Iloka3zarenu ymeHuii

«5»

B nutane pemieHusi, JOrHUECKOM PacCyKACHUU U PEILICHUH HET OMMOOK, 3a1a4a
peleHa palioOHAIbHBIM CIIOCOOOM.

«“»

B mutane pemienus, JIOrTH4eCKOM pacCyXI€HUHU U PEIIEHUN HET CYILECTBEHHBIX
omuOO0K; 3a/1a4a pelieHa HepaluoHaATBHBIM CIIOCOO0M, HITH AOMYIIEHBI B
HECYIIECTBEHHBIE OITUOKHU.

«3»

B nutane, noruueckoM paccyKACHUU M PEIICHUH HET CYIIECTBEHHBIX OMIMOOK;
JONYHIEHbI CYIIECTBEHHbIE OIINOKH B MAaTEMAaTUYECKUX pacUeTax.

«2»

e lmMeroTcs cyliecTBeHHbIE OMIMOKY B IJIaHE, B IOTHYECKOM PACCYKIEHUU U
pELIECHUN.
e OrcyTcTBHE OTBETA HAa PACUETHYIO 33/a4y.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

[Tpu ouieHKE BBINOIHEHHUS MTUCHbMEHHOM KOHTPOJIBHON pabOThl HEOOXOIMMO YUUTHIBATD
TpeboBaHUs eAMHOTO opdhorpaguIecKkoro pexuma.

OTMeTKH

IToxa3zarenu padbor

«5»

Pa60Ta BBITTIOJIHCHA ITPABUJIBHO U ITOJIHO HA OCHOBAHUHN U3YYCHHBIX TCOPCTUYCCKUX
MOJIO’KEHUH, B ONPEJEICHHON JJOTHYECKOM MOCIEA0BATEIbHOCTH, JINTEPATYPHBIM
SI3bIKOM, CAMOCTOSITEIILHO.

«»

Pabora BbINIOJIHEHA PABUIIBHO, B HEH OMYIIEHBI IB€ HECYIIECTBEHHBIC OMIMOKHU (MIIH
YIYIICHBI IBa HEXAPAKTEPHBIX (HaKTa).

«3»

Pa60Ta BBITIOJIHCHA HE MCHCC UYCM HaHOJ'IOBI/IHy, I[OHyH_IeHBI OJHa CYH_[CCTBGHHaSI
omuOKa M IBe-TPU HECYIIECTBEHHBIC OIIHMOKH.

«2»

o Palora BBITIOJTHEHA MEHBIIIE YeM HATOJIOBUHY WA COJCPKHUT HECKOIBKO
CYIIIECTBEHHBIX OIIHOOK.
o PaGota He BbIMOIHEHA.
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OTMeTKH

Iloka3zarenu ymeHuii

«5»

[Inan pemieHus cocTaBlieH MPAaBUIIBHO; IPABHIIBHO OCYIIECTBIICH M0A00p XUMHUECKUX
PEaKTHBOB U 000PYLOBaHUS; JaHO MIOJTHOE OOBACHEHHE U CIICNIaHbl IPABUIIbHbIE
BBIBO/JIBI.

«»

[Inan pemieHus cocTaBlieH MPAaBUIIBHO; IPABHIIBHO OCYIIECTBIICH 10100 XUMHUECKUX
PEaKTHBOB U 000PYIOBaHUS; IOMYILEHBI IBE HECYIIECTBEHHBIE OIINOKU B
00BSICHEHUH U BBIBOJAX.

«3»

[Tnan penieHust COCTaBIICH MPABHIILHO; TPABUIBHO OCYIIECTBIICH MOI00P XUMHUYECKIX
PEaKTUBOB U 00OPYIOBAHUS; AOMYIIEHA CYIIECTBEHHAsI OIIMOKA B OOBSICHEHUU U
BBIBOJIAX.




e Jlomymiensl ABe miH (0oJiee) CyImeCcCTBEHHbIC ONTMOKHY B IIJIaHE PEIICHMUSI, B
no100pe XUMHUYECKUX PEAKTUBOB M 00OPYI0OBaHMS, B OOBSICHEHNUHU U BBIBOJIAX.

«2»
e DKcrnepuMeHTalIbHAs 3aJja4ya HE pelrieHa.

OuneHka TecToBbIX padoT.

s mecma uz 5 6onpocos (ucnonvzyemces 6 Kauecmee npogepoyHoLl pabomuwl)

OTMeTKH Iloka3arenb padoThbl
«5» HET OLINOOK
«4» OJHA OIIMOKA
«3» JIBE€ OLIIMOKHU
«2» TPH OIIHOKH

Jna mecmog u3z 15 6onpocos (ucnonvzyemcs 6 kayecmee KOHMPOIbHOU pabombi)

OTMeTKH Iloxa3atenb padoThI

«5» 44 — 50 oamoB

«“4» 36 — 43 daiuta

«3» 26 — 35 oaiuoB

«2» 0 — 25 6ayuioB

Ouenka pedepara

e CoOmronenue TpeboBaHUl K €ro 0POpPMIICHUIO.

e Heo0xoauMocTh U 10CTaTOYHOCTD IS PACKPBITUS TEMBI IPUBECHHOM B TEKCTE
pedepata uadopmarum.

e YMeHHe yuyamnierocsi CBOOOIHO H3JIaraTh OCHOBHBIC HJICH, OTPAXKECHHEIE B pedepare.

e CrocoOHOCTH ydalierocs MOHATh CYTh 33JaBacMbIX YWICHAMH aTTECTAIIHOHHONH KOMUCCHH
BOIIPOCOB U C(HOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.

Kputepuu pe3yabTaTuBHOCTH

o [louck nH(popMayy B pa3IUUHbIX HCTOUHUKAX.

e OBrajeHne yMeHUEM HaOJIOJaTh U OMMCHIBATH MOJIyUYE€HHBIC PE3YIbTaThI.

o [IpoBeneHne 3yIEMEHTAapPHBIX XUMUYECKUX YKCIIEPHUMEHTOB.

e VYMeHHe CaMOCTOSTENIBHO U MOTUBUPOBAHHO OPIaHU30BBIBATH CBOIO II03HABATEIIBHYIO
NESTEIBHOCTD.

e Ncnonp3oBaHue 37IEMEHTOB IPUUYUHHO-CIIEICTBEHHOTO U CTPYKTYPHO-(PYHKIIMOHAIHLHOTO
aHaJIn3a.

e OmnpeneneHue CyIHOCTHBIX XapaKTEPUCTHK U3y4aeMOro 0ObeKTa.



e YMeHHe pa3BepHYTO 0OOCHOBBIBATH CY)KICHHS, aBaTh ONPEIEICHNUs, IPUBOIUTD
J0Ka3aTeIbCTBA.

MeToauka ¥ TEXHOJIOTHS MPenoJIaBaHUs
®opMbI U METOABI IPOBEICHUS 3AHATHI

MeToabLI HPOBEICHUS 3AHATHI

e (CnosecHuili memoo: pacckas, becesa, JEKIUs, TOBECTBOBAHUE, PACCYKACHHE U T.JI.

e Haenaomwiii memoo. UCTIOIB30BAHKE PA3IaTOYHOTO MaTeprala, MILTIOCTPAIIMA, MOJIEIICH,
I1I0Ka3 BI/II[GOMaTepI/Ia.HOB nu ,Z[GMOHCTpaI_[I/Iﬁ nuT.Od.

o [Ipakxmuyeckutl MemoO: BBIIOJIHEHHE XUMUUECKUX OMBITOB U T.]I.

dDopMLI IpOBeICHUSA 3AHATHII:

e  YpOK-IIpaKTH4ecKas padbora;

e  YPOK-KOHCYJIbTAIIUS;

e  YPOK-JEJIOBas UTPa;

e  YPOK-COPEBHOBAHHE;

e  KOMITBIOTEPHBIN YPOK;

e YPOK C TPYNIIOBBIMH (hOpMaMH pabOTHI;
e  YPOKH B3aMMOOOYYECHHS yYaIIUXCs;
e  ypOK-3auer;

e  YPOK-KOHKYPC;

e  YPOK-HTDa;

e  ypOK-KOH(epeHIus;

e  YpOK-CEeMHUHap;

e HHTETPUPOBAHHBIE YPOKH.

TexHoJI0rMH, HCIOJIb3yeMble B 00pa3oBaTeIbLHOM Ipolecce

o Texnonoeuu mpaouyuoHHo20 0OyyYeHus U OCBOSHHSI MUHUMYMa COJICPKaHUs
o0pa3oBaHMs B COOTBETCTBHH C TPEOOBAHHUSIMH CTAaHAAPTOB, TEXHOJIOTHH, TOCTPOCHHBIE
Ha OCHOBE OO0BSICHUTEILHO-MILTIOCTPATUBHOTO criocoba o0yuenus. B ocHoBe —
nH()OPMHUPOBAHKE, TPOCBEIICHHE 00YJAIOIIUXCS M OPraHU3alUs UX PENPOTYKTUBHBIX
JEWCTBUH C 1ENTbI0 BEIPAOOTKH Y IIKOJIEHUKOB 00IIEey4eOHBIX YMEHHI U HABBIKOB.

o Texnonoeuu peanu3aluu MeHcnpeomMemusix césasell B 00pa3oBaTeIbHOM IpoIIecce.

o Texnonoeuu oughghepenyuposannozo obyuenus st OCBOCHUS yueOHOTO MaTepraia
00y4aoIUMUCS, PA3TUYAOIIUMUCS IO YPOBHIO 00y4aeMOCTH, MOBBIIICHUIO
MO3HABATENBHOTO HHTEepeca. OCyIIeCTBISETCS MyTeM JACTICHUS YICHHYECKUX TTOTOKOB Ha
MOJIBUYKHBIC U OTHOCUTEILHO TOMOTCHHBIE IO COCTaBY TPYIIIBI IS OCBOCHHUSI
MIPOrPaMMHOTO MaTepHaia B Pa3IMUHBIX 00JaCTSIX Ha PA3TUYHBIX YPOBHSIX:
MUHHMAaJIbHOM, 0230BOM, BADHATHBHOM.

o Texnonoeus npobremHo20 0Oy4eHus C UEeNbI0 Pa3BUTHS TBOPUYECKHUX CIIOCOOHOCTEN
00yJaroImuxcsi, UX UHTEJUIEKTYaIbHOTO MOTCHIINANA, TI03HABATEIILHBIX BOBMOKHOCTEH.



OOy4eHre OpUEHTUPOBAHO HA CAMOCTOSTEIBHBIN TTOUCK PE3yNIbTaTa, CAMOCTOSTEIHHOE
IOOBIBaHHME 3HAHUH, TBOPUYECKOE, MHTEIUICKTYaIbHO-TI03HABATEIIEHOE YCBOCHHE
YYEeHHUKAMH 33/IaHHOTO MPEAMETHOTO MaTepHraia.

o Jluunocmuo-opuenmuposanHvle mexnoio2uu 00y4eHUs, CIIOCO0 OpraHu3anuu 00y4YeHUs,
B IIPOILIECCE KOTOPOTr0 00eCreunBaeTCs BCEMEPHBIN yUeT BO3MOKHOCTEH U CIOCOOHOCTEM
00y4JaeMbIX M CO3AaI0TCS HEOOXOAUMBIC YCIOBUS ISl PA3BUTHS UX WHIWBHYaTbHBIX
CIIOCOOHOCTEH.

o Texnonoeus unousuoyanuzayuu 00yyeHus.

o UngopmayuoHHO-KOMMYHUKAMUBHbBIE MEXHOIO2UU.
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