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INOACHUTEJIBHASA 3AIINCKA

OO0uas xapakTepucTHKa Kypca

[Iporpamma Kypca BHEYPOUHOU NIEATEIBHOCTH «XUMHUS B SKCIIEPUMEHTAX U
3ajayax» (namee — MporpaMma) cocTaBlieHa Mg 8—9 KJIacCOB Ha OCHOBE
MOJIOXKEHUI U TpeOOBaHMIA:

—  @enepallbHOTO  TOCYIApCTBEHHOTO  00pa3oBaTEIBHOTO  CTaHAapTa
OCHOBHOro oOmiero oOpazoBaHusi (yTBEpXKIEH mpukazoM MuUHHUCTEpCTBa
npocsenienus Poccuiickoit @enepannu ot 31 mast 2021 r. Ne 287);

— @epaepanbHOH  00pa30BaTEIbHOW MPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpazoBaHus (yTBepkJeHa npukazoM Munmnpocsemenust Poccuu ot 18.05.2023 Neo
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 No 74223).

IIlpu  pa3paborke  mnporpaMMbl  HCHOJB30BAJIHMCH  CJeAYHOLIHE
HOPMATHBHBbIE JOKYMEHTBI:

— Vka3 Ilpe3unenta Poccuiickoit @enepanuu ot 28.02.2024 r. Ne 145 «O
CtpaTerny Hay4HO-TEXHOJIOTHUeCcKoro pa3Butusa Poccuiickoit deneparnuny;

— KoMIulekcHBI  IIaH  MEpPONPHUATHM 10  IOBBIIIEHHUIO  KAadecTBa
MaTeMaTU4YECKOro U €CTECTBEHHO-HAYUHOro 00pa3zoBanus Ha nepuo a0 2030 rona
(yrBepxaeH pacnopsibkeHueM llpaButensbctBa Poccuiickoini ®enepauuu ot 19
HOs10ps1 2024 roga Ne 3333-p).

AKTYaJILHOCTh Kypca

AKTyaJlbHOCTh Kypca BHEYPOUHOU NESATENBHOCTH «XUMHUS B IKCIIEPUMEHTAX
U 3a7a4ax» oOyCJIOBJIEHa HEOOXOAMMOCThIO pa3pabOTKU CIENUABHBIX MPOTPaMM
oOy4eHUs] ¥  BOCHUTAHUS, CHOCOOCTBYIOIIMX  TOBBIIIEHUIO  KayecTBa
MaTEMaTUYECKOIO0 U €CTECTBEHHO-HAy4HOro 00pa3oBaHUs, B TOM YHCIIE
pe1ycMaTpUBAIOIINX YITyOJIeHHOE U3yUeHUEe yUeOHOTO IpeIMeTa « XUMUSD.

[Ipensiaraemblii Kypc BHEYPOUHOM NEATEIBbHOCTH IOMOJHSET U PACIIUPSET
IporpaMmy Kypca XMMUU 0a30BOro ypoBHs. Peanmuzanusi mporpamMmbl MMO3BOJIUT
BBINTH 3a paMKM M3yYCHUS XUMUU Ha 0a30BOM ypOBHE, HUCIONB3Ys (OPMBI,
OTJIMYHBIE OT YPOUHBIX, U 00ECIEUUTh YIIIyOJIEHHOE U3YyYeHHE XUMUU Ha YPOBHE
OCHOBHOTI'O 00IIEro 00pa3oBaHusl.

[Iporpamma Kypca npeaycMaTpuBaeT OpraHu3aldil  pa3zHooOpazHOU
NEeATENbHOCTH OOYYaloIIMXCA, UX AKTUBHOCTb M CAMOCTOSITEIbBHOCTh, COYETAET
UHAVMBUIYAIbHYI0O W TPYIIOBYIO paboTy, MpeArnojiaraeT MpPOEKTHYI0 U
UCCIIENOBATEIbCKYIO AEATEIBHOCTD.

B mnepByto ouepenp mnporpamma yjaenser 0oco00€ BHHMAHHUE BBITOJHEHHUIO
0o0y4JaloIUMHUC XUMHUYECKOTO 3KCIEpUMEHTa — J1a0OpaTOPHBIX OIBITOB U
IPaKTHYECKUX padOT, UYTO MO3BOJIUT UM HA MPAKTHUKE H3YyUYUTh 3aKOHOMEPHOCTHU



MPOTEKaHUsI XMMHYECKUX IPOIIECCOB, PA3BUTh MPAKTUUYECKHUE YMEHUS U HaBBIKU
IUTAaHUPOBAHUSI, TOATOTOBKM, TMPOBEACHUS, aHaIM3a W  HWHTEpIpeTaluu
MOJIYYCHHBIX  OKCIEPUMEHTAIBHBIX  PE3yJbTaTOB, HAYYUTHCA  IPUMEHSTH
TEOPETUYECKHE 3HAHUS 11 OOBSCHEHUS XUMUYECKUX MPOLECCOB, MPOUCXOASAIINX
B TOM YHUCJI€ B CUTyalUsX >XMU3HEHHOTO xapakrtepa. OCO3HaAaHHOE BBINOJHEHUE
XUMUYECKUX HKCIEPUMEHTAIbHBIX paboT OyJeT CcrnocoOCTBOBATH MOBBILIEHUIO
MOTHUBAIMU K M3y4eHUIO XuUMHUHU. [IporpamMmoil mpeaycMOTpEeHO TaKke perieHue
00y4aronMMuUCsl Ka4eCTBEHHBIX U KOJUYECTBEHHBIX PA3IMYHBIX TUIIOB U YPOBHEH
CIOKHOCTH, B TOM YHCJI€ OJHUMOUAAHBIX. BBINOIHEHUI0O XHWMHYECKOIO
IKCIIEPUMEHTAa M PEIICHUI0 3a1ad  00s3aTeIbHO JOHKHO TMPEIIECTBOBATH
3HAKOMCTBO OOYyYarOIIHUXCS CO CBA3AHHBIMU C HUMH 3JIEMEHTAMU COJIEPIKAHUS.

[IporpamMmma Kypca BHEYPOUHOM NESITEILHOCTH «XHUMHUS B SKCIEPUMEHTAX U
3a/1a4ax» MOKET ObITh BOCTpeOOBaHa 00YYaIOIMMHUCS, KOTOPbIE MOTUBUPOBAHBI K
OCO3HaHHOMY BBIOOpY Mpodeccuid, CBA3aHHBIX C NPUMEHEHHEM XHUMHUYECKHX
3HAHUMU.

Hean u 3a1a4n Kypca

Ilens nmaHHOW mMporpaMMbl — OOECIEYHTh WHIWBUIyAIbHBIE MOTPEOHOCTH
oOydJaronmmxcsi B HM3y4YCHHWH XUMUW B YCIOBUAX, KOTJIAa Yy4YeOHBINM IUIaH
00pa30oBaTeNbHON OpraHU3AlLMK IPEIyCMaTPUBAET M3yYEHUE y4eOHOro mpeamera
«XuMHUs» TOIBKO Ha 0230BOM YpPOBHE.

[Ipeayaraemass  mporpaMma  yYWMTBIBa€T  IICHXOJIOrO-TIEJAroruyeckue
O0COOEHHOCTH COOTBETCTBYIOIIEH BO3pacTHOM KaTeropuu oOyuarommuxcsi. Ee
OCBOEHHE CIIOCOOCTBYET Pa3BUTUIO Yy O0YUYAIOIIMXCA UHTEpEca K U3YUCHUIO XUMUU
u chepaMm IeATeTbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAIMM K OCO3HAHHOMY
BBEIOOPY  COOTBETCTBYIONIETO TPO(QWIS W  HANpPaBIECHHOCTH JaJbHEUIIETO
00yueHus.

N3yuyenue kypca HanpaBJ/ieHo Ha ¢popMHpOBaHue:

— CHCTEMbl XMMHUYECKHUX 3HAHMN KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOMU
KapTUHBI MHpa, KaK OCHOBBI JUIsl NMOHUMAaHUA XMMHYECKOW CTOpPOHBI SIBICHUMN
OKPY>KaIoIlIero MUPa, OCBOCHHE SI3bIKA HAYKU;

—  HUHTEIJIEKTYaJbHBIX CIOCOOHOCTEM U HWHTEpPECOB OOyYalomUXCs, Ha
POJI0JDKEHNE 00yYeHHST Ha YPOBHE CPEIHETO 00IIeTo 00pa3oBaHus.

B pamkax pelieHusi OCHOBHBLIX 3a/1a4 NPOrpaMMbl JOJKHO OBITH
obdecrme4yeHo:

— npuoOllleHre OO0YydYaroluXxCcsi K CaMOCTOSATEIbHOM I103HaBaTEIbHOW U
UCCIJIeI0BATENIbCKON JEATEIBbHOCTH, K HAYYHBIM METOaM TTO3HAHUS;

— ¢hopMHpOBaHKE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;



— (¢opmupoBaHue oOwmEeld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUHA OOBICHATH W OLEHUBATh SIBJICHUS
OKpPY’KaIOIIET0 MHpA, WCIOJIb3Ysl 3HAHHUS W OIIBIT, MOJIYYEHHbIE NPU HU3YYEHUU
XUMUH, NPUMEHATh HMX IPU PEIIEHHH MpoOjJeM B IOBCEIHEBHOM XU3HU U
TPYAOBOM JEATENBHOCTH;

— OCO3HaHHE OOYYAIOUIMMUCS LIEHHOCTH XMMHYECKMX 3HAHMM B KU3HU
YeJIOBEKA, MOBBIIICHHE YPOBHSA IKOJIOTMYECKON KYJIbTYpbl, HEMPUATUE NEHCTBUIA,
IPUHOCAIINX BPEJ OKPYKAIOLIEH Cpelie U 3J0POBBIO JIFOJIEH;

— nproOpeTeHre 00y4yaroMMHKCS ONbITa CAMOIIO3HAHNUS, KIIFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMITETEHIIHH ), HEOOXOAUMBIX JUJIsl pa3JIMYHBIX BUJIOB I€ATEIHHOCTH.

MecTo Kypca B 00pa3oBaTe/IbHOM Ipoiecce

[Iporpamma kypca «Xumusi B 3KCHEpPHUMEHTaX M 3aJadax» paccuMTaHa Ha
peanu3anuio B TeyeHue 68 yueOHbIX YaCOB B paMKaxX BHEYPOUYHOU JIEATEIbHOCTH B
89 knaccax (34 yaca B 8 kiacce u 34 yaca B 9 kjacce); JaHHBIA KypC MOKET OBITh
OpeIoKEH OO0Yy4arolMMCsl B KaueCTBE OJHOIO W3 CYHIECTBYIOLIMX IO BBIOOPY.
[Iporpamma SBASI€TCA COIAEPHKATEIBHBIM M METOAMYECKUMM OPUEHTHUPOM IS
COCTaBJICHUS MelaroraMu pabo4yux mporpaMmm.

[IporpamMmma Kypca BHEYPOUHOM JESITEIBHOCTH «XHUMHUS B SKCIIEPUMEHTAX U
3ajjlayax» HalpaBlIeHa Ha JIOCTH)KEHHE pPE3ylbTaTOB, KOTOPBIE JOMOJHSAIOT U
yrayonsaoT  chopMyaupoBaHHble B (enepanbHOW paboueld mporpaMme IO
yueOHOMY mpeameTy «Xumus» (0a30BbIM ypOBEHB) TPeOOBaHUSA K MPEIMETHBIM
pe3ynbTaTam.

dopmbl  EATENBHOCTH O0OYyYaloOIUXCsl NPEeIyCMaTPUBAIOT AaKTHMBHOCTh U
CaMOCTOSITENIbHOCTb, COUYETAIOT HMHAMBHUIYaJbHYI0 M TPYIIOBYIO pabOTHI.
CTpyKTypHpOBaHUE TEMATUYECKOTO IJIAHUPOBAHMS B IMPOrPAMME COOTBETCTBYET
NOPAJIKY U3YUYEHHUS Pa3/IeJIOB U TEM XMMHUHU Ha 0a30BOM YPOBHE B OCHOBHOM ILIKOJIE
U o0ecrieurBaeT TEM CaMblM IPEEMCTBEHHOCTh YPOUYHOM W BHEYPOUHOU
NEeSATENbHOCTH.

IIpemyioxkeHHBIE  DJIEMEHTBI  COACPKAaHUA UM BHIBl  JACATEIBHOCTH
o0Oy4aromuxcsi MOTYT OBbITh KOHKPETH3UPOBAaHbl C YYE€TOM HHAMBHyaJIbHBIX
3anpocoB oOywaromuxcs. Pacmmmpenue copepkaHuss ¥ BUIOB JAESITEIBHOCTU
CBSI3aHO C BO3MO’KHOCTHIO BBIOOpa IE€IaroroM pa3iNMYHbIX BapHaHTOB y4eOHO-
METOJUYECKOr0 O0eCTeueHusi Kypca, a TaKKe C CYIIECTBYIOIIMMHU YCIOBUSMU
HIKOJIbHOW MH(OPMAIMOHHO-00pa30BaTeIbHON CPEbI.

Jlnst 3HakoMcTBa oOydarouuxcsi ¢ nmpodeccusiMu, CBI3aHHBIMU C XUMHEW U
XUMUYECKOM HAyKOH, W IOBBIMICHWS HUX MOTHBAalMM K U3YYCHUI0 XUMUU
PEKOMEHyEeTCSl BKIIOYHUTH B IMPOrPaMMy JKCKYPCUM B PETHMOHAJIBHBIE MY3€EH,
npeanpustus, By3bl. ConepKaTelbHbIE 3JIEMEHTBl MPOrPaMMbl IO3BOJISIFOT



OpPraHu30BaTh Ha KX OCHOBE MPAKTHUYECKYK) U IOMCKOBO-UCCIIEIOBATEIbCKYIO
NeSITeNIbHOCTb, PE3yJbTaThl KOTOPOW MOTYT OBITh UCHOJIB30BaHbl IPHU peasln3aluu
OoOy4JaloIUMUCS ~ WHAMBUAYAIbHBIX  IMPOEKTOB. TeMBbl TNPOEKTOB  TaKke
PEKOMEH/I0BAaHO BHIOMPATH C YYETOM PErHOHATBHON CHEIU(PUKH.



COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTH
«XHUMHUA B IKCIEPUMEHTAX U 3AJTAYAX»

8 KIIACC

Pa3znean 1. IlepBoHayaibHble XMMUYECKHE MIOHATHS

Xumusi — BaxkHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTEIbHOCTU
yenoBeka. [Ipenmer xumun. Ponb XMMUM B JKM3HHU YEIOBEKA. XUMHSL B CUCTEME
Hayk. Tema u BemecTtBa. PU3MUYECKHE M XUMHUYECKHUE CBOMCTBA BELIECTB.
ArperaTHble COCTOSIHUSI BellecTB. [IoHSATHE O TEOPETUYECKUX U IMIIHUPUUYECKUX
METO/IaX TII03HAHUSI B €CTECTBEHHBIX Haykax. I[IpencrtaBiieHuss O HaydYHOM
MO3HAHUU HA SMIIUPUYECKOM YPOBHE. SA3bIK XUMHH.

[lonsaTe o mMeroaax pabOThHl ¢ XMMUYECKUMHU BemecTBamu. O0opy0BaHKE
HIKOJIbHOW XMMHUYecKor Jaboparopuu. IlpaBuia Oe3omacHoro oOpamieHus ¢
BEIIECTBAMHU U Ja0OpPaTOPHBIM 000pYIOBaHUEM.

Uucteie BemectBa u cMmecu. CrnocoObl pasnmeneHusi cmeceid. Ouuctka
BEIIECTB.ATOMBI M MOJIEKYJIBI. XHUMHUYECKUE 3eMeHThl. [IpocThie W CllOXKHBIE
BelleCTBA. MeTauibl 1 HEMETaJUIBI.

Xumnueckas ¢opmyna. OTHocutenbHas aroMHas Mmacca. OTHOCHUTEIbHas
MOJIEKYJISIpHAsg macca. MaccoBasi 10711 XMMHUYECKOIO 3JIEMEHTa B COCIUHEHHM.
Haxosxnenue npocreiineit (opMyJsibl BelIeCTBa O MaCCOBBIM JI0JISIM AJIEMEHTOB.

KonuuectBo BemectBa. Monbs. Momsipaass mMacca. Pacuetst mo dopmynam
XMMHUYECKUX COeIUHEHUW. MonspHas macca cmecH BewecTB. MonbHas 1oiist
XUMUYECKOTO dJEMEHTa B CcoeaMHEeHHH. HaxoxjeHue mnpocrteimend ¢GopMybl
BEIIIECTBA [0 MOJIBHBIM JOJISIM 3JIEMEHTOB. XHUMHUYECKas PEaKUUs U €€ MPU3HAKHU.
VYcnoBrs TPOTEKaHHWST XUMHUYECKUX pPEakIMi. XHWMHWYECKHE YpaBHEHUA. THUIIBI
XUMHUYECKUX peakiui. PacyeTsl Mo XMMUUECKUM yPaBHEHUSM.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHul:

— W3yuenue u omnucanve (QU3NYECKUX CBOWCTB OOpa3lloB HEOPraHUYECKHX
BEILIECTB.

— IIpaBuna paboTsl B 1abopaTopuu U mpueMbl oOparieHus ¢ 1abopaTopHBIM
000pyI0BaHUEM.

— Paznenenue cmeceil.

— Onucanue (HU3NUYECKUX CBOMCTB 00pa3lloB HEOPTraHWUYECKUX BEIIECTB —
METAJIJIOB U HEMETAJIJIOB.

— Habmonenre pu3nyecknx U XUMHUYECKUX SBICHHM.

— HaGmronenne u onucaHue MPU3HAKOB MPOTEKAHUS XUMUYECKHX DPEaKInn
Pa3HBIX THUIIOB.



Pemenne pacueTHbIX 3amad 1o QGopMysiaM U YpPaBHEHHSIM XHUMHUYECKHX
pPEaKLMM Pa3IMYHOrO YPOBHS CJIOKHOCTH, B TOM YHCJIE OJIUMITHAIHBIX.

Pa3znes 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3nyx — cMmech razos. CoctaB Bo3ayxa. 3akoH ABorajpo. MossipHblii 00beM
razoB. OTHoOcCUTENbHAA IUIOTHOCTH Ta30oB. OmnpeneneHne OTHOCUTEIbHOMN
MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBa MO HU3BECTHOM OTHOCUTEIBLHOMU
I0THOCTH. OOBbEMHBIE OTHOIIIEHUSI Ta30B MIPU XUMUYECKUX PEAKITUSX.

Kucnopon. Oxcunbl. Ilpumenenue kucinopoga. CrnocoObl MOMy4YeHUs
KHUCIIOpoa B J1abopatopuu U npomseinuieHHoCcTH. [lonsTrue o katanuzarope. O30H
— QJITOTPOITHAS MOAU(PUKAIINS KUCIOPOIA.

TennoBoit 3p(heKkT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YPaBHEHHS,
3K30- U S3HJIOTEPMUYECKUE PEAKIIHH.

Bonopon. Haxoxnenue Bojgopoja B mpupoie, GU3nyecKue U XUMUYECKHUE
CBOMCTBA, MpUMEHEHHE, CIOCO0BI osydeHus. [ToHsaTHE 0 KUCI0TaX U COMAX.

Bopa. ®usnueckue cBoMcTBa BOAbl. Boma kak pactBoputesib. PacTBOpHL.
HaceiieHHbIe ¥ HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
Crioco6bl BhIpaKEHHUSI KOHIIEHTPAIIMA PACTBOPOB: MACCOBAs JIOJIsI PACTBOPEHHOTO
BEIIIECTBA, MOJIApHAs KOHIEHTpauus. Ponb pacTBOpOB B NPUPOAE U B KU3HHU
YEJIOBEKA.

Xumnueckue cBoiictBa BoOAbl. IloHstne 00 ocHoBaHusx. Ilongarne 00
MHIUKaTopax. KpyroBopoT BOIbl B TNPUPOAE. 3arpsS3HEHUE MPUPOIHBIX BOJ.
Oxpana u ouncTka npupoaHbix Boa.Kmaccubukamuss HeopraHuyecKHx
coenunennit. Oxcupapl. Kiaccudukanus okcumos: cosieoOpasyroiiue (OCHOBHBIE,
KHUCIIOTHBIC, aM(OTEPHBIC) U HECOTIe00pasyromue.

@u3nyecKkue U XapaKTEpHbIE XUMHUYECKHE CBOMCTBAa OKCUAOB. l[lomydeHue
OKCHUJOB.

[TonsiTHE O TUIPOKCUIAX — OCHOBAHUAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. ®usnueckne M XUMHUYECKHE CBOMCTBA KHUCIOT. [loaydyeHue KHUCIOT.
Kucnotsl B npupose, npuMEHEHNE BaXKHEUIITUX KHACIIOT.

OcHoBanusa. Knaccudukamnuss OCHOBaHUM: IEJIOYM M HEPACTBOPUMBIE
ocHoBanus. lllemoun, mx cBoiicTBa M cmocoObl mosyueHus. HepacTBopumbie
OCHOBAHMSI, IX CBONCTBA U CITOCOOBI IMOTYUYEHUSI.

AwmpoTteprocTs. [lorsTre 06 aM(pOTEPHBIX THIPOKCHIAX U MOTyYEHHUE.

Comn. ®dusnueckrue M XapakTepHblE XUMHUUYECKHE CBOMCTBA. [lomydeHue
COJIEH.

I'eneTnueckas CBI3b MEXKAY KJIACCAaMU HEOPTAHUYECKUX COETUHEHHI.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHul:

— O3HakomIIeHHE ¢ 00pa3iaMu OKCHIOB U ONTUCAHUE UX CBOWCTB.



— [onmydenue, coOupanue KUCIOpoia, U3y4eHUe ero CBOMCTB.

— [Tonyuenne u coOupanue BOJAOPOIA.

— B3aumopencTBre KUCIOT ¢ METaJlllaMU

— IlpuroroBieHne pacTBOPOB C  ONPENEICHHOM MacCOBOM  JOJEHU
PacTBOPEHHOT'O BEILIECTBA.

— OnpeneneHre pacTBOPOB KUCIOT U MIETOYEHN € MOMOILbIO HHAUKATOPOB.

— B3auMoencTBrue KUCIOT ¢ METaJUIaMH, peakMii HeuTpanu3anuu. Peakuus
HEUTpaInu3aluu.

— BzaumoneiicTBue pactBopa cepHoit KucinoThl ¢ okcuaom menu(Il).

— IlonmyyeHne HEPACTBOPUMBIX OCHOBAHUM U U3YYEHHUE UX CBOKCTB.

— BriTecHEHME OHOTO MeTalIa APYTUM U3 pacTBOpa COJIU.

— B3auMopenicTBre THAPOKCH/IA IIMHKA C PACTBOPAMU KUCIIOT U MIETOYEH.

— Pemenne »skcnepuMeHTanbHBIX 3agady MO0 TemMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUIN.

Pewienne 3amad ¢ uCHONB30BaHUEM MOHITUH «MaccoBasi JIOJIsl BEILIECTBA B
pacTBOpe»;  «MOJISIpHas  KOHUEHTpauus», C  HUCIOJb30BAHMEM  KPHUBBIX
pacTBOPpUMOCTH. PeleHne pacyeTHbIX 3a4ad4 10 YPABHEHUSIM XHMHUYECKHX
pEaKLUMi pa3HbIX TUIIOB U YPOBHEH CI0KHOCTH, B TOM YUCJIE€ OJIMMITUAIHBIX.

Paspen 3. Ilepuoamueckuit 3akoH u Ilepuoguyeckas cucrema
xumMu4yeckux diemeHToB .. Menaeieena.

Ctpoenue aroMoB. XuMHuueckasi CBsizb. OKUCIUTEIbHO- BOCCTAHOBUTEIbHbBIC
peakuuu

ITepuonnueckuit 3akon .M. MenneneeBa. Ctpoenue aromoB. CocTaB
aTOMHbIX sanep. HM3orombl. PaanoakTUBHOCTh. DJNEKTPOHBI.  DIIEKTPOHHAs
opOuTanb. DHEPreTHUYEeCKUe ypOBHH W TOAYPOBHU aroma: s-, p-, d-opOutanm.
DONEeKTpOHHbIE KOH(QUIYpaUUU M 3IIEKTPOHHO-rpaduyeckue (opMysbl aTOMOB.
@U3NYECKUN CMBICII MOPSAIKOBOrO HOMEPA, HOMEpA MEPUOJIa U TPYMIbI JIEMEHTA.
CtpoeHue 2JIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XMMHUYECKUX DJIEMEHTOB
[lepuomnueckon cucremsl .M. MenpaeneeBa: pacnpeneiieHue 3JIEKTPOHOB II0
SHEPreTUYECKUM YpPOBHSAM, TOIYPOBHSIM U opOuTaIaM. DU3WYECKUA CMBICI
[Iepuoanyeckoro 3akoHa.

3aKOHOMEpPHOCTH H3MEHEHUsl pajJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB MO TpyNIaM H© IEPHOJIAM.
N3MeHeHne KUCIOTHO-OCHOBHBIX CBOWCTB COCIMHEHUN XMMUYECKUX 3JIEMEHTOB B
nepuojiax M rpymnmax. XapaKTepUCTHKA XHMHUYECKOrO0 JJIEMEHTa IO €ro
nojioxkeHuro B Ilepunoanueckon cucreme .M. Menneneena.



3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB JUIsl pa3BuUTUs Hayku U mpaktuku. .M. MenneneeB — ydyeHbld U
rpakIaHUH.

DIIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX SJEMEHTOB. XUMHUUYECKas CBS3b.
Buager xumuueckod CBA3UM: KOBAJICHTHAs TOJSIPHAs CBS3b, KOBAJICHTHAS
HEMoJsipHasi CBSI3b, MOHHAsI CBS3b. MexaHu3Mbl OOpa3oBaHUs KOBAJEHTHOW U
WOHHOM CBS3U. DJEKTPOHHBIE W CTPYKTypHbIE (popMyibl BemiecTB. KatuoHsl u
AHUOHBI.

Kpucramnuueckue u amMopdHbie BemecTBa. THUMBI  KPUCTAUIMYECKHUX
pEelIeTOK: HOHHAs, aTOMHAs1, MOJIEKYJISIpHASA U UX XapaKTEPUCTHUKHU.

Crenenb okucinenusi. OrmnpeneneHue CTENEHEW OKHUCIEHUSI aTOMOB B
OuHapHBIX  coeAuHEHUsAX.  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
CocTaBiiecHUE YpaBHEHUH  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUN U
paccTaHoBKa B HUX KO3 (DUITMEHTOB METOIOM 3JIEKTPOHHOTO OajaHca.

JKcNepuMeHTAIbHOE N3yYeHUEe BelleCTB U SABJICHHI:

— O3HakoMmyIeHHE ¢ 00pa3llaMu METaUIOB M HEMEeTayuioB. MojenupoBaHue
CTPOEHHSI MOJIEKYJ TMPHU IIOMOIIA PUCYHKOB, MOJEJEH, DOICKTPOHHBIX W
CTPYKTYPHBIX (hOpPMYII.

— OnbITHI, WUTIOCTPUPYIOIIAE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
Pemienune pacuetHnix 3aad 1o ¢GopmysiaM U YPaBHEHUSIM XUMHUUYECKUX PEAKIIUM
Pa3HBIX TUIIOB U YPOBHEMN CIIOKHOCTH, B TOM YHCJIE€ OJMMITUA]IHBIX.

9 KIIACC

Paznen 1. BemecTBO U XMMHUYECKAsI peaKUust

[ToBTOpEHHE OCHOBHBIX pa3zieiioB Kypca 8 kiacca. [lepuoanueckas cucrema
XUMUYECKUX 3JIEMEHTOB B CBETE MPEJCTABICHUN O CTpoeHUH atoma. CTeneHb
OKHCJIEHHS W BaJEHTHOCThb. lIpencrtaBiieHnMe O MNEPUOAUYECKON 3aBUCUMOCTH
CBOMCTB XHUMHYECKHUX JJIEMEHTOB (DJIEKTPOOTPULIATEIBHOCTh, OKHUCIUTEIHHO-
BOCCTAHOBHUTEIbHBIC CBOMCTBA, KHUCIOTHO- OCHOBHBIE CBOWCTBA OKCHIOB H
TUAPOKCUJIOB) OT CTPOCHHUSI aTOMa.

Bunapl xumudeckoil CBsI3M: MOHHAs, KOBAJICHTHAs (HEMOJspHAasi, MOJsSpHAas);
O0OMEHHBIN U JOHOPHO-AKIIENTOPHBIM MEXaHU3M 00pa30BaHUs KOBAJICHTHON CBS3H.

Tumnel KpUCTAIUIMYECKUX PENIETOK — aTOMHasi, WOHHAs, MeTajuIn4ecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUMNA KPUCTAJUIMYECKON PEIIETKU U BUa XUMAYECKOW CBSI3H.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUNA. DIEMEHTBI
XUMHAYECKON TEPMOJAMHAMUKHU. ODHEPreTHKa XUMHYECKuX peakuuil. TeroBoit
3hdexT XUMUYECKOM peaknuu. DK30- U IHJAOTEPMHUYECKHUE  PEaKIIUH,
TEPMOXUMHUYECKUE YpaBHEHHUS. 3aKOH ['ecca 1 ero cieacTBuUs.



[ToHATHE O CKOPOCTH XMMHUYECKOW pEAKUHMH. 3aKOH JEUCTBYIOLIUX Macc.
@DakTOphl, BIAUSIONINE HA CKOPOCTh XMMHUYECKON pEaKkIUu. DHEPrus aKTUBAIUU.
[Tonsitue o xkatanmuze. ®epmentol. UTHTHOUTOPEI.

OOGpaTuMblie 1 HEOOpaTUMBbIE XUMUUYECKUE peakiuu. [loHsITHEe 0 XUMUYECKOM
paBHoBecuun, npuHiun Jle Illatense. VYcnoBud CMEmEHUS XUMHYECKOTO
paBHOBecusA. DaAKTOPBI, BIUSAIOLNIME HA COCTOSIHUE XHUMHUYECKOTO PaBHOBECHSI.
[Iporno3upoBanre BO3MOKHOCTHM NPOTEKAHUA XUMHYECKUX MPEBPAlICHUN B
Pa3NUYHBIX YCJIOBHUSX HAa OCHOBE TMpPEJCTaBICHUN OO0 H3YyYEHHBIX BJIEMEHTaX
XMMHUYECKON KMHETUKU U TEPMOJUHAMUKH.

OKuCANTENHbHO-BOCCTAHOBUTEIIHHBIC peaKuuu. OkuciauTeapHo-
BOCCTAHOBHUTEIBHBIC CBOMCTBA XUMHUYECKUX 3JIEMEHTOB, 3aBUCHMOCTb OT CTEIIEHU
OKHCIIeHMs. Baxnelmue oxucautenun #  BoccraHoBuTenu. (CocTaBieHHe
YPaBHEHUM OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HCMHOJIb30BAaHUEM
METO0/1a 3JIEKTPOHHOIO OanaHca.

DJIEKTPOJIUTHYECKAs JUccolManusi. XUMUYECKHE pEakIMU B PacTBOpax.
Teopus  SJAEKTPOIUTUYECKON  AucconManuu. PacTBopeHne kKak  (PU3MKO-
XUMUYECKUN TPOIECC. DNEKTPOIUTHI M HEAIEKTponuThl. CHIIbHBIE W cladbie
anekTponuThl. CTeneHb JUCCOLMallMM, KOHCTaHTa jgucconuanuu. HoHHOE
npousBeaeHue BoAbl. Bonopoanslii nokaszarens. MHaukaTopsl.

Peakuuu nonHoro oOMeHa. Y cjioBUsI MPOTEKAHUS peaKlMii HOHHOTO OOMEHa.

I'mpponus coseit. MoHHBIE ypaBHEHUS TUAPOIM3a COJIEU. XapakTep cpelbl B
BOJHBIX PACTBOPAX COJIECH.

IKCnepumenmanvbHoe usyueHue euecms U A61eHul:

— HM3ydeHue 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOW PEAKUUHU OT Pa3JIMYHbIX
¢bakTopoB.

— PemeHne BSKCrepUMEHTAIBHBIX 33ada4 10 Teme «OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIC PEAKIIUI.

— Peakuun HOHHOTO OOMEHa.

— Pacnio3HaBaHue pacTBOPOB COJIEH C MOMOIIBIO UHAUKATOPA.

— Pacno3HaBaHue HEOpPraHMYECKUX BEUIECTB C MOMOIIBI KayeCTBEHHBIX
peakiuii Ha UOHBI.

Pemenne kayeCcTBEHHBIX 3a/lad M PACUETHBIX 3a7ay Pa3IUYHBIX THUIIOB M
YPOBHEH CJIOKHOCTH, B TOM UHCIIE€ OJMMIIMAJIHBIX, MO TeMaM «(OCHOBHbIE
3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKUX PEAKIUN», «IICKTPOIUTHYECKAS
JIUCCoLManysl. XUMUYECKHE PEAKIIMU B PaCTBOPaX».

Pa3nen 2. HemeTra/lsIbI M UX COeTMHEHUS

OO6mast xapakrtepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHS aTOMOB
XMMHUYECKUX JJIEMEHTOB, IPOCTHIX BELIECTB, aJUIOTPOIIHSL.



OO6miast xapaktepuctuka rajsoreHoB. dusnyeckne M XMMUYECKUE CBOMCTBA,
CIOCOOBI MOJTYUYEHUS U IPUMEHEHHUE XJIOPA U €T0 BAXKHEUIIINX COCTMHEHUM.

OO6mrast xapakTepuUCTHUKAa XUMHYECKUX dneMeHToB VIA-rpymnmbl. duszndeckue
U XUMUYECKHE CBOWCTBA, CHOCOOBI TIONYYCHHsS] W TIPUMEHEHUS CEephl U €e
BAKHEUIIINX COCTUHEHUM.

OO0mras XxapakTepUCTUKa XUMHUUYECKUX AJIEMEHTOB VA-rpynmnbl. Ouzndeckue
U XUMHUYECKHE CBOMCTBA, CHOCOOBI TMOJyYEHUsS W NPUMEHEHHE a30Ta U €ro
BaXHEHUIUX coenuHeHuil. duzmyeckne M XUMHYECKHE CBOWCTBA, CIOCOOBI
MOJIy4eHHS U puMeHeHne pocdopa 1 ero BaKHEHIINX COSTUHEHHM.

OO6murast xapakTepUCTUKAa XUMHYECKUX deMeHToB [V A-rpymmbl. duszndeckue
U XHUMHUYECKHE CBOMCTBA, CIOCOOBI MOJYy4YEHUSI U MPUMEHEHUE YTIepoJa U €ro
BaXKHEUIMX coenuuenuil. [lonsitue 06 aacopOuuu.

dusznuecKkre U XUMUYECKHE CBOMCTBA, CIIOCOOBI MOJYYEHUS U MPUMEHEHUE
KPEMHUSA U €r0 BAKHENIINX COCIUHEHUM.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHul:

— O3HakomIleHHEe ¢ 00pa3iamMy MPUPOIHBIX XJIOPUIOB (TATOTEHUIOB).

— M3ydenune CBOMCTB COJISTHOM KUCIIOTHI.

— KauecTBeHHbIE peakIuu Ha XJIOPUI-, OPOMUI- U UOIU]I-UOHBI.

— [lony4deHne COMTHON KUCIIOTBI, N3YUYEHHE €€ CBOMCTB.

— W3y4yeHne XuMHUECKIX CBOMCTB pa30aBIEHHON CEPHON KHCIIOTHI.

— IIpoBeneHune KaueCTBEHHBIX peakiuil Ha CynbGU-, CyIb(OUT- U CyIbdat-
VOHBI.

— M3ydyeHrne XuMHUYECKHUX CBOMCTB COJIEM aMMOHMUS.

— KadectBeHHas peakiiisi Ha HOH aMMOHUSA U pocdaT-noH.

— [lonyuyeHne amMmMuaKka U U3y4E€HHE €T0 CBOWCTB.

— M3yueHne CBOMCTB a30THOM KHCIIOTHI.

— AncopO1iusi paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM.

— [Monydenue, cobupanue, paclio3HaBaHUE U U3YyUYECHHE CBOUCTB YTJIEKUCIIOTO
rasa.

— B3aumubie npeBpalieHusi KapOOHATOB U TMAPOKAPOOHATOB.

— KauecTBeHHbIE peakiuu Ha KapOOHAT- U CHJIMKAT-HUOHBI.

— [Honyuenne okcuaa yriaepoaa (IV) u nusyuenue ero cBOMCTB.

— Pelienue skCriepuMEHTANIBHBIX 3a7a4 N0 TeMe «BaxkHenire HeMeTauibl U
UX COCUHECHUSD.

Pewenue xauecmeennvix 3aday u pacuemuuvlx 3a0ay Pa3IUIHBIX THUIIOB U
YPOBHEH CIOKHOCTH, B TOM YHUCJE OJUMIHUAIHBIX, IO pa3aeny «Hemeramisl u ux
COEAMHEHUS

Pa3znes 3. MeTa/Libl U MX COeIMHEHUS



O6mme cBoiictBa MeTayyioB. OOmas XapakTepUCTHKAa XUMHUYECKUX
AJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUHU UX I0J0XKeHUs B [lepuoanueckon cucreme
xumudeckux dyemenToB .M. MenaeneeBa u ctpoeHus arToMoB. Mertauibl A- u b-
TPyMI. DJIEKTPOXUMHUYSCKUN psANl HAmpshKeHUH MeTtauioB. OOmue XuMUYecKue
cBoiicTBa MeTaioB. OOmue crnocoObl MOMYYEHUs METaIOB, METaJUTyprusl.
DJIEKTPOJIM3 PacIjiaBOB M PacTBOPOB COJIEH KaK OJIMH M3 CHOCOOOB MOJy4YCHUS
MeTaiioB. [loHATHE O KOPPO3UU METAIOB, OCHOBHBIE CIOCOOBI 3aIUThl UX OT
Koppo3uu. CruiaBbl METAJIOB.

Mertamnel A-rpynm. [llenounble MeTauibl U UX BaXKHEHIIUE COEOUHEHHS:
dbusnueckue W XMMHYECKHE  CBOWCTBA, TMOJyYeHHWE W  NPUMEHEHUE.
[Ilemo4yHO3eMENbHBIE METAUIBI U WX BAXKHEWININE COCNUHCHWsS: (PU3NYECKHE U
XUMUYECKUE CBOICTBA, MOIYYEHUE M MPUMEHEHUE. AIIIOMUHUN: (U3HYECKHE U
XUMUYECKHE CBOWMCTBA aTOMUHUSA. AMQOTEpHBIC CBOMCTBA OKCHIA U THIPOKCU]IA
AJFOMUHMUSL.

Meramnbl b-rpynn. O6mas xapaktepuctuka MeTauioB b-rpynm (mo6oyHbIX
noArpymnn): noyioxkeHue B Ileproandeckoit cucremMe XuMuueckux amnementoBn J[.M.
MenneneeBa, 0COOEHHOCTUA CTPOCHUSI aTOMOB. SIBIIEHHE «IIpOBajiay SJIEKTPOHA HA
puMepe CTPOEHUsI aTOMOB Xpoma, MeJii, cepeOpa. BaneHTHbIE COCTOSHUS aTOMOB
d-371eMEHTOB, CTENEHW OKHUCICHHUSI AaTOMOB B COEIUHEHUSX. 3aBUCHUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M THIAPOKCHIOB METAJUIOB OT 3HAYCHUA
CTETICHH OKHCJICHHS DJIEMEHTa B COCIIMHEHUH (HAa MPUMEpPE COCAMHEHUN XpoMa).
[IepBoHauasIbHBIE MPECTABICHUS O KOMIJIEKCHBIX COCIUHECHUSIX.

Menp u cepebpo, X BaKHEWIIME COCMUHEHUS: (PU3UUECKUE U XUMUYECKHE
CBOWMCTBA, TMOJydYeHHEe U mnpuMeHeHue. lIpencraBieHus 00 aMMHUAYHBIX
KOMITJIEKCax cepedpa u Meau.

[{uHK ¥ ero BaxHeEWIIMe COeAMHEHHUS: PU3NUECKHNE U XUMUYECKUE CBOMCTRA,
MOJIyuyeHue U npuMeHeHrue. AMGOTEpHbIE CBOMCTBA OKCUA U THAPOKCHUIA IIMTHKA.

Keneszo: crpoeHue aroma, CTEIEHH OKUCICHUS, (PU3NUECKUE U XUMUYECKUE
CBOMCTBA, NoJlyueHue u npumeHenue. Okcubl, ruipokcubl u conu xenesa(ll) u
xenesa(Ill), ux cocras, cBOiCTBa U MOTyUYCHUE.

OKecnepumenmanvbHoe u3yyeHue euecmes U sa61eHull:

— B3aumopenicTBre METAIIIOB ¢ BOJAOM, C pACTBOPAMH COJIEM U KUCIIOT.

— OkpallrBaHue MJIaMEHU COJISIMU METaJLJIOB.

— BzaumopneicTBHe THMAPOKCUAOB HATPUS M KAJIBIHUSA C OKCHIOM YIJIEpOJA
(IV) u xucnoramu.

— MHWccnenoBanue CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KalbLUA,
JKECTKOU BOJIBI.

— WccnenoBanne aMpoTepHBIX CBONCTB THAPOKCUIOB ATFOMUHUS U ITUHKA.



— H3yuyeHue MpoleccoB MOMYYEHUsS] THAPOKCUAOB KeJie3a, UX XUMHUUYECKHUX
CBOWCTB.

— JKecTKOoCTh BOJIBI U METOBI €€ YCTPAHCHUS.

— PemieHne skCriepruMEHTANIBHBIX 33/1a4 10 TeMe «BaKHenIre MeTaibl U UX
COEJTMHECHUSD.

— KauecTBeHHbIE peaklMM HA MOHBI MarHus, KaJblLUs, aJlOMUAHUS, IIUHKA,
xenesa(2+), xkenesa(3+), menu(2+), cepedpa(+1).

Pemienne kadyecTBEHHBIX 3aJlad M PACUETHBIX 3a7ay Pa3IUYHBIX THUIIOB M
YPOBHEU CJIO)KHOCTH, B TOM YHCJIE OJIMMIIMAIHBIX, IO pazaeny «MeTamibl u ux
COCIMHEHUSD)

Pa3znen 4. XuMus u okpy:kamomas cpeaa

Baxneiiue BemectBa M Marepuaibl, 00jJacTh uX npuMmeHeHus. Hosble
MaTepuaIbl U TEXHOIOTUH. [ [pUHIIUIIBI «3€JIEHON XUMUM.

XuMHUSI ¥ 340pOBbE. 3HAUCHUE HM3YYAEMbIX XUMHUYECKHUX BJIEMEHTOB M UX
coeAMHEHUM N1 QYHKIIMOHUPOBAHUSI OpraHU3Ma YeJIOBEKa.

XHUMHUYECKOE 3arpsi3HEHNE OKPYIKAIOIIEH cpeibl. DKOJOTHUECKHE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YIJIEPOJia, a30Ta, CEPhI, TAKEIbIX METALIOB. [loHsATHE
o ITJIK. Poib XuMuu B pellieHUH SKOJOTHUECKUX MPOOIEM.

JKcnepumenmanbHoe uzyyeHue 8euecme U s16I1eHuUlL:

— OnpenaeneHre KACIOTHOCTH MTPUPOIHBIX BOJ.

— MopenupoBaHue mpoiecca 00pa3zoBaHus KUCIOTHOTO T0XKs, U3YUYEHHUE €T0
BO3JCHCTBHUS HA MAaTEPHUAIIbI.

Pa3znen 5. IloBropenune u 00001IeHHMe 3HAHMH OCHOBHBIX pa3/ieioB
KypcoB 8-9 kiaccoB

[lepnoanueckuii 3aKkoH U [lepuoanueckas cucteMa XMMHUYECKHX SJIEMEHTOB B
CBETE IMPEJCTABICHUI O CTPOCHUS aTOMA.

Bunapl xuMuyeckoW CBS3M. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUMA
KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3U.

Knaccudpukanus xumuueckux peakiui. [IporHo3upoBaHre BO3MOXKHOCTH
MPOTEKAHUSI XUMHMUYECKMX TPEBpAIICHUNA B PA3JIMYHBIX YCIOBHUSX Ha OCHOBE
MPEJICTABJICHUN XUMUYECKON KUHETUKU U TEPMOJIMHAMUKH.

XUMHUYEeCKHe peakiuu B pacTtBopax. [maponus coneil. OKUCIUTEIBHO-
BOCCTAHOBUTEIbHBIE PEAKIIUH. DIEKTPOJIH3.

CBoiicTBa KHCJIOT, OCHOBaHUW U COJied B CBETE€ TMPEACTaBICHUN 00
3JIEKTPOJIMTUYECKON  JAUCCOUMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

IKCnepumMeHmaibHoe usyueHue 8eulecme U s6leHul:



— Pemienue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC ((MGTEU'IJ'II)I, HEMCTAJIJIBI 1 UX
COCOUHCHU.

Pewenue xauecmeennvix 3aoau u PAaACUEmMHbIX 3a0ay Pa3IN4YHbIX THUIIOB H
ypOBHefI CJIOKHOCTH, B TOM YHUCJIC OJIMMIIMAAHBIX, 110 U3YYCHHBIM TCMAaM.



IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

Peanmzanust mporpamMMbl Kypca BHEYPOUHOM JESATEIBHOCTH «XUMHUSA B
DKCIIEPUMEHTAaX W 3aj7adax» HampaBieHa Ha OOCCICUYCHHE JIOCTHIKEHUS
oOyyJaronmmucs JUYHOCTHBIX, METanpeIMEeTHBIX U PEAMETHBIX
00pa3oBaTeNbHbIX PE3YyIbTATOB.

JINUHOCTHBIE PE3YJIbTATDBI:

1) nampuomuueckoe 6ocnumanue:

— MPOSIBJICHUE IIEHHOCTHOTO OTHONIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY M HCTOPUUYECKOMY HACJIEAHIO;

— TIOHMMAaHWE 3HA4YCHUS XUMHUYECKONW HayKu B JKU3HH COBPEMEHHOTO
o0111ecTBa, B pa3BUTUU SKOHOMHKHU Poccuu ¥ CBOEro peruoxa;

— CIIOCOOHOCTh BIAJETh JOCTOBEpHOM uHPOpMAIMel O mepeaoBbIX
JOCTUKEHUSAX U OTKPBITUSIX MUPOBON U OTEUECTBEHHOU XUMUH;

— 3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE MHpa U
00I1IeCTBA;

2) epascoancko2o 60CNUMAHUSL:

— TMPEICTaBICHUE O COLUMAIbHBIX HOPMAax M IpaBWiIaX MEXIUYHOCTHBIX
OTHOIIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW ©  JAPYTHX  BHUAAX
NEATEIIbHOCTH;

— TOTOBHOCTh K pa3HOOOPa3HOM COBMECTHOMU JIESITEIILHOCTH IIPU BHITTOJIHEHUHU
y4eOHBIX, IMO3HABATEIIbHBIX 3aJ]]a4, BBIMOJIHEHUH XUMHUYECKHX SKCIEPUMEHTOB,
CO3/IaHUM YUEOHBIX MPOEKTOB,;

— CTpeMJICHUE K B3aMMOIIOHUMAHUIO W B3aUMOTIOMOIIM B MpOIecce YIeOHOU
NEATENIbHOCTH, TOTOBHOCTH OILIEHMBATh CBOE IIOBEJICHHE W TMOCTYNKH CBOMX
TOBApUIIEH C TO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUYE€TOM OCO3HAHUS
MOCJIEICTBUU ITOCTYIKOB;

3) popmuposanue yenHnocmu HayyHO20 NOZHAHUA:



— MUPOBO33pPEHYECKHE MPEACTABICHHS O BEIIECTBE M XUMUUYECKOU PEaKIlnH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M HEOOXOIUMBIE s
MOHUMAHHUS CYIIIHOCTH HAYYHOU KapTHHBI MUPA;

— OCO3HAaHME [IEHHOCTHU Hay4YHOT'O MO3HAHUS JJI PA3BUTHS KaXX0r0 YeJ0oBeKa
Y MPOU3BOJUTENBHBIX CHJI OOIIECTBA B LIEJIOM, POJM U MECTa HAYKU «XHUMHS» B
CHUCTEME HAay4HbIX NPEACTAaBICHUM O 3aKOHOMEPHOCTSAX Ppa3BUTHUS TPUPOIbI,
B3aUMOCBS35X YEJIOBEKA C IPUPOJAHON U TEXHOJIOTUYECKOU CPEAOM;

4) socnumanue Ky1omypul 300p06bi.

— OCO3HAHHME LIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0pPOBbIO, YCTAHOBKA HA 3J10POBBIA 00pa3 KU3HU;

— OCO3HAaHUWE HEOOXOIUMOCTH COOJIO/IEHUS TpaBWJI O€30MACHOCTU TpHU
oOpalieHn ¢ XUMUYECKUMH BEIIECTBAMU B YUEOHBIX U KU3HEHHBIX CUTYaIIMSIX;

5) mpyoosoe socnumanue:

— (opMUpOBaHUE IIEHHOCTHOI'O OTHOIIEHHUS K TPYJIOBOM NEATETHHOCTH Kak
€CTECTBEHHOI MOTPEOHOCTU YEJIOBEKA U K MCCIIEI0BATEIbCKON AESATENbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOI B COBPEMEHHOM OOIIECTBE;

— pa3BUTHE MHTEpeca K NpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiM HaydHOU cdepbl, OCO3HAHHE BO3MOXKHOCTH CaMOpeaIn3allui B 3TOU
ctepe;

6) sKon02cUUecKoe eocnumanue:

— OCO3HAaHHE HEOOXOAMMOCTH OTHOLIEHUS K NPHUPOAE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS;

— NpuoOpeTeHne ONbITa IIAHUPOBAHUS TOCTYIIKOB U OLEHKH UX BO3MOMHBIX
MTOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

— CHOCOOHOCTh MPUMEHSATh 3HAHMSI, MTOTYyYaeMble MPU U3YUCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEN CPENOH;

— aKTUBHOE HEIPUsITUE ACHCTBUHN, MPUHOCALIUX BPEJl OKPY>KAIOIIEH Cpejie;

— TOTOBHOCTb K YYAaCTHIO B MPAKTUYECKOW IEATEIBHOCTH 3KOJOTMYECKOU

HAIIPaBJICHHOCTH.



METANPEIMETHBIE PE3YJIBTATHI

1. Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA

1) ba3oBble JJornyeckue aeiicTBHS:

— PacKpbIBaTh CMBICI XUMUYECKUX MOHSATUH (BBIIETSATH WX CYIIECTBEHHbBIE
IPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMHU MTOHATUSAMH);

— aHaIM3WpOBaTh, CpPaBHUBATh, 0000IIaTh, BBHIOMPATh OCHOBAHUS IS
KJaccuuKaMM W CUCTEMATU3allMM XWMHMUYECKMX BEIIECTB M XHUMHUYECKHX
peaKInii;

— YCTaHaBJIMBAaTh MPUYUHHO-CJIECACTBEHHBIE CBA3UM MEXIYy OObEKTaMU
U3YYECHHUS;

— CTPOUTH JIOTMYECKUE pacCykJeHHs (MHIYKTUBHBIC, JIEIyKTHBHBIC, IIO
aHaJIOTHH ),

— TmpearaTb KPUTEPHUH U BBIBIATH OOIIME 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B U3YHAEMbBIX TIPOIIECCAX U SIBICHUSX;

— JIeTIaTh BBIBOJBI M 3aKJIIOUYEHUS; YMEHUS IPUMEHSATH B MPOLECCe NO3HAHUS
NOHATUS (IPEAMETHBIE U METANPEIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH,
UCIIOJIb3yeMble B XUMHUHU, NPeoOpa3oBbIBaTh MOJEIbHbIE MPEICTaBICHUS
(XMMHUYECKHI 3HaK, XUMHUYECKas (popmyJia, ypaBHEHUE XUMUYECKON peaklnn) pu
pelieHnn y4eOHbIX 3a/1a4;

— XapakTepu30BaTh H3y4yaeMble XHMHYECKHE BEIIeCTBA U XUMHUYECKUE
pEaKLMK C y4ETOM MOJEIIbHBIX MPEICTAaBICHUH.

2) ba3oBsble uccieqoBaTeNbCKUE JEHCTBUSA:

— TMPUMEHATh METOJAbl HAYYHOTO TIIO3HAHMS BEIIECTB W SBJICHUU Ha
HMIIMPUYECKOM M TEOPETUYECKOM YPOBHSX B Yy4eOHOM IO3HAaBATEIbHOW U
IPOEKTHO- UCCIIEI0BATENbCKON JEATENHHOCTH;

— aHaJIM3upoBaTh (PaKThl, BBIABIATH MU (HOPMYIHpPOBATH MpoOIEMY,
OTIpEeNeNATh 1eNIb U 3aJ]a4l, COOTBETCTBYIOIIUE PEUICHUIO MPOOJIEMBI; MpeiaraTh
OMUCATENIbHYI0 WM OOBSICHUTENIbHYIO THIOTE3Y M OCYIIECTBIATH €€ MPOBEPKY;

IMPOBOAUTH U3MCPCHHA HCO6XOI[I/IMLIX [mapamMCcTpOB, BEIYUCIICHUA, MOACINPOBAHUC,



HAOJIIOICHUST U DKCIIEPUMEHTHI (peasibHble UM MBICICHHbBIE), CaMOCTOSITEIILHO
IPOTHO3UPOBATh PE3YJbTATHI, (HOPMYJIUPOBaTh OOOOIIEHHS W BBIBOABI 110
pe3yibTaTaM IPOBEACHHOTO OMNbITA, HCCIEAOBAHUS, COCTAaBJISATh OTYET O
poJieIaHHoON padoTe;

3) Pabdora ¢ undopmanmei:

— OpUEHTUPOBATbCA B Pa3IMUHBIX MCTOYHHMKAX HHPOpManuu (HAy4dHO-
NomyJisipHas JUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypcsl HTEpHETA);

— aHaTM3UPOBATh UHGOPMAIIMIO U KPUTUUYECKU OLIEHUBATh €€ JI0OCTOBEPHOCTD
Y HEMIPOTUBOPEYUBOCTh, OTOMPATh U MHTEPIPETHPOBATH HHPOPMALIHIO, 3HAUUMYIO
JUI pellieHus: yueOHOMU 3aauu;

— MPUMEHATH Pa3JIUYHbIE METOJbl, MHCTPYMEHTHI U 3aIlpOChl MPU MOUCKE U
orOope HMH(pOpPMAIMN WM JAHHBIX M3 HCTOYHMKOB C YYETOM MpPEII0KEHHOU
y4eOHOM 3a/1a4uM U 3aJJaHHBIX KPUTEPUEB;

— BbIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uHGOPMAIMIO Pa3IUYHBIX BUJOB W (GOpM MpeacTaBieHus (CXeMbl, Tpadukwy,
JTarpamMMbl, TaOJIUIIbI, PUCYHKH U IpyTHe HOPMBI);

— HCIIONIb30BAaTh HAYYHBIN S3BIK B KAYECTBE CPE/ICTBA pabOThI ¢ XUMUYECKOM
uHpopMaImei;

— MPUMEHATh 3HAKU U CUMBOJBI, (OpMyIibl, a0OpeBUATYpbl, HOMEHKIATYPY,
UCIIOJI30BaTh W INpeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHUE  CpEICTBA
HaTrJITHOCTH.

2. KomMyHMKaTHBHbIC YHUBEPCAJIbHbIC Y4YeOHbIC 1eiiCTBUA:

— YMCHHE 3aJlaBaTh BONPOCHI (B XOje Auanora u (WJIH) JUCKYCCHH) IO
CyliectBy  obOcyxaaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS IPEITI0KEHHON 3a/1a4u;

—  TpUOOpEeTeHHE  OMbITa MPE3EeHTALUUU  PEe3yJIbTaTOB  BBHIMOJHEHUS
XUMUYECKOTO IKCIEpPUMEHTa (Ja00OpaTOpHOTO OIMbITa, JIAOOpaTOpHOUM pabOThI MO

UCCJICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MO3HABATEIHHOU U
MCCIIEJIOBATENLCKON JIEATEIbHOCTH TPH PEHICHWH BO3HUKAIOMIMX MpoOJieM Ha
OCHOBE yueTa OOIIHUX WHTEPECOB W COTJIACOBAHUSA MO3UINI (00CyXIeHus, 0OMeH
MHEHHUSIMH, «MO3TOBbIE€ IITYPMBI», KOOpPJIWHAIINS COBMECTHBIX JICWCTBUH,
onpeereHue KPUTEPUEB MO OLIEHKE Ka4eCTBA BHIIIOJIHEHHOW padOThI U IpYTHE).

3. PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS:

— YMEHHE CaMOCTOSITENIbHO ONPENENSITh LETH JeATEIbHOCTH, MIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTh, BBIOUpaTh Hanbosee d3(PPeKTUBHBIC CIIOCOOBI pelieHUs] YUYeOHbIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSITEIIbHO COCTaBJISATh WIU KOPPEKTUPOBATH
MPEJIOKEHHBI QITOPUTM  JEUCTBUUA NPU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHsIX,
OLICHHMBATh COOTBETCTBUE MOTYUYEHHOTO PEe3yJIbTaTa 3asBICHHON ENH,

— YMEHHE HCIOJNb30BaTh U AHAIU3UPOBATH KOHTEKCTHI, IpeajiaracMbie B
YCIIOBUH 33JaHU. — CAMOCTOSATEIHHO BEIOUPATh CIIOCO0 penieHus: yueOHOM 3a1aun
(cpaBHHMBaTh HECKOJLKO BApUAHTOB PELIEHUS, BHIOUPATh HAUOOJIEe MOAXOSIIHMA C
Y4E€TOM CaMOCTOSATENbHO BBIIEJICHHBIX KPUTEPHUEB), IJIAHUPOBATh CBOIO PaldOTY
IIPU pPEIICHUU Y4eOHOH HIIM UCCIIEIOBATEIBCKOM 3a1a4u.

MNPEAMETHBIE PE3YJIBTATDBI

8 KUIACC

K xonmy oOydeHus B 8 kilacce mpeIMETHBIE Pe3ysbTaThl M3y4YeHUs Kypca
BHEYPOUHOUM JIEATETbHOCTH «XHMHSI B OKCIEPUMEHTaX MW 3ajadyax» JOJKHbI
oTpaxaTh C(OOPMHUPOBAHHOCTh y 00YUaAIOIIUXCS YMEHUI:

— pPAacKpbIBaTh CMBIC] OCHOBHBIX XHMUYECKHMX TOHSITHH: aTOM, MOJEKYJa,
XUMHUYECKUNA DJEMEHT, METaUl, HeMEeTall, ajUIOTPOMHs, MPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, CMeCh (OIHOpPOAHAsE W HEOJHOPOJNHAs), BaJEHTHOCTD,
OTHOCUTEJIbHAS aTOMHAas M MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHasl Macca, MaccoBas JOJII XHMHUYECKOTO JJIEMEHTa B COEIMHEHUH,

MOJ'I?IpHBIfI 06T>CM, OTHOCHUTCIIbHAA IINIOTHOCTBb I'a30B, OKCHJ, KHUCJIOTa, OCHOBAHHC,



cosib, amMOTEepHbIH OKCcHA, aM(OTEPHBIA TUIPOKCUI, XUMHUYECKas peaxius,
KJaccu(uKanus peakiuil: peakiMi COCIUHEHHUS], PEaKIUU Pa3JIOKEHUs, PeaKuun
3aMEIEHUs, PEeaKIuu OOMEHa, PK30- U SHIAOTEPMHUECKHE PEaKIIUU; TEIIOBOU
ahdexT peakuuu; SApPO aTOMa, ANEKTPOHHBIM CIIOH aToMa, aTOMHasi OpOUTalIb,
paanyc aToMa, XMMHYECKasi CBS3b, MOJIIPHAs M HENOJspHas KOBAJEHTHAsl CBS3b,
VWOHHAs CBS3b, WOH, KaTHUOH, aHWOH, pacTBOpP, MaccoBas JOJsA BEUIECTBA
(mpouieHTHAas KOHLEHTpalUsl) B PacTBOpPE, MOJIApHAs KOHILIEHTpAlUs BEIEeCTBA B
pacTBOpe;  BJIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHCIEHUSA, OKHUCIUTENN H
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHUE, OKHUCITUTENBHO-
BOCCTAaHOBUTEJbHBIE PEAKLIUH, METO/I AJIEKTPOHHOTO OajaHca;

— WUIIOCTPUPOBAaTh B3aHMOCBSI3b OCHOBHBIX XHMHYECKUX IOHATHA U
OPUMEHSTH 3TH MOHATHS IPY OMMCAHUU BEUIECTB U UX MPEBPAIICHHUI;

— HCIOJIb30BaTh XHMHUYECKYIO CHUMBOJMKY JJsi COCTaBiCHHUS (HOpMyI
BEIIECTB U YPABHEHUI XUMUUYECKUX PEaKIIUA;

— OMNpENENATh BAaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSIX,
CTENIEHb OKHCIEHHUS JJIEMEHTOB B OMHAPHBIX COEJAMHEHUSX, MPUHAIJIECHKHOCTH
BEIIECTB K OINpPEACIICHHOMY KJIACCy CO€IMHEHUN 1Mo (GopMysaM, BUIbl XUMUYECKON
CBA3M (KOBAJECHTHOW U MOHHOW) B HEOPTraHUYECKUX COETMHEHUSX;

— PpacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MacChl BELIECTB, MOCTOSHCTBA
cocrasa, Ilepnomnueckoro 3axoHa J[.M. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, MPEACTABICHUN O HAyYHBIX METOAAX
MO3HAHWSA, B TOM YHUCJIE OKCHEPUMEHTAIbHBIX M TEOPETHUECKMX METOAax
UCCJIEIOBAHUSI BEIIECTB M U3yUYEHUS] XUMUYECKHUX PEaKLUi;

— JEMOHCTPHUPOBATh ITOHUMAHUE IMEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX TmonoxeHus B Ilepuogmdeckoil cucreme:
OMHCHIBATh M XapaKTepu3oBaTh TabiamuHyio ¢opmy Ilepuonndeckoil cuUCTEMBI
XUMUYECKUX AJIEMEHTOB: pa3iuvarTh MOHATHUS «TJIaBHas nmoArpymnmna (A-rpymnma)» u
«moboyHas noarpynna (b-rpynmna)», «Maiible mepuob» U «OOJIbIINE TEPUOABDY,

COOTHOCUTH 0003HaueHMs, KOTOpble uMeroTcss B Tabmuie «llepuogmueckas



cuctemMa xumudeckux oanemeHto J[.M. MenneneeBa», ¢  YUCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsij
syipa, 00IIIee YMCIIO0 PIEKTPOHOB U PACIPEIeNICHNUE UX 110 AIEKTPOHHBIM CJIOSIM);

— OOBSCHATH CBS3b MMOJOXKEHUs 3emMeHTa B llepuoauueckoit cucreme ¢
pacrpeieIeHUeM DJJICKTPOHOB [0 SHEPreTUYECKUM YPOBHSM, IMOAYPOBHIM H
opOuTAISIM aTOMOB TEPBBIX YETHIPEX MEPUOIOB;

— KJIacCU(pUUUPOBATh XMMHUYECKHUE DBJIEMEHTHI, HEOPraHUUECKHE BEIECTBA,
XUMUYECKHUE peakuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEUIECTB, MO
TerioBoMy b PexTy);

— XapakTepu3oBaTh (OMHUCHIBaTh) (PU3NUECKUE U XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CJIOXHBIX BEIIECTB: KUCIOPOJa, BOJIOPOJA, BOJIbI, OOIIHNE XUMUYECKUE
CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBaHUM W COJIEH, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, TIOATBEPXKAAsl MPUMEpPaMHU MOJEKYJSIPHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKUX PeaKInii;

— ONKUCHIBATH POJIb KUCIOPOJIa, BOJOPOJIa U BOJBI B IPUPOJIHBIX IIpolieccax, B
KUBBIX OpPraHU3Max, UX MPUMEHEHUE B PA3IMYHBIX OTPACISIX MPOMBINIICHHOCTH,
BO3MOXHO€ MCIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

— OOBSICHATh U MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUS, BO3MOXHOCTH MPOTEKAHUS XMMHYECKHUX MPEBPAIICHUI B
Pa3JIMUHbBIX YCIOBUSIX;

— BBIUHCIISITh OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOT0 3JI€MEHTa B COCIMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opmysie COCAMHEHUS, HAXOIUTh
npocTennyo (popmMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBAa B PAaCTBOPE, MOJSPHYIO KOHLEHTPAIMIO BEIIEeCTBa B
pacTBope, MPOBOJAUTH PACUETHI 10 YPABHEHUSIM XUMUYECKOU PEaAKIUU;

— peliaTh pacyeTHbIC 3a/1aUM [0 U3yYaeMbIM TeMaM Kypca XUMHUH Pa3InYHbIX

THUIIOB U YPOBHA CJIOKHOCTH, B TOM 4YHCJIC OJUMIINA/IHBIC, BBI6I/Ipa$I AJICKBATHYIO



(U3NYECKYI0 MOJIeNIb, C HCIIOJIb30BAHHEM 3aKOHOB M (DOPMYJI, CBSI3BIBAFOIIMX
bu3nYeCKrEe BETUYUHBI;

— MPUMEHATH OCHOBHBIE OTIEPAIIMN MBICIIUTEILHON NEATEIbHOCTH — aHAIN3 U
CUHTE3, CpaBHCHHE, 0000IICHNE, CUCTEMATU3AIINIO, KIIaCCH(PUKAIINIO, BBISBICHUE
NPUYUHHO- CJICICTBEHHBIX CBSI3€H — IS M3YYCHHWS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIIMi, ECTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOII0ICHHE,
U3MEpCHUEe, MOJACIUPOBAHUE, DKCIEPUMEHT (peajbHBI M MBICJACHHBIN) — IS
OCBOCHHS Y4EOHOTO COJICP>KaHNUS,

— pAacKpbhIBaTh CYIIHOCTh TIPOIIECCOB OKHCIEHUS W BOCCTAaHOBIICHHUS,
COCTABJISITh YPABHEHHSI TPOCTBIX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITAN
(METOI0M 2JIEKTPOHHOTO OajaHca);

— yCTaHaBJIMBATh CBSI3M MEXKIY pPEAIbHO HAOIIOJAEMBIMH XHUMHUYCCKUMU
SIBJICHUSIMU U TIPOIIECCAMH, MMPOUCXOSIIUMHU B MaKpPO- U MUKPOMHUPE, OOBSICHATH
IPUYUHBI MHOTO0Opa3usi BEMIECTB, COOTHOCUTh XUMUYCCKUE 3HAHMS CO 3HAHUSIMU
JIPYTUX YIEOHBIX MPEIMETOB;

— coOmroymaTte mpaBuiia 0e30macHOM  paboThl B JIabopaTopuu  MpHU
UCTIOJb30BAaHUU XWMHUYECKOW TMOCYIbl W OOOpYIOBaHHs, a TakKe IpaBuia
oOpamieHusi ¢ BEMECTBAMH B COOTBETCTBHM C WHCTPYKIIUSMHU BBITIOTHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT MO MOJYYEHUI0O M COOUPAHUIO
ra3o00pa3HbIX BEHIECTB (BOJOPOJIa U KUCJIOpPOAa), MPUTOTOBJICHUIO PACTBOPOB C
OTIPENICTICHHOW  MAacCOBOWM  JIOJIeH  PAacTBOPEHHOTO  BEIIECTBA,  PEIICHUIO
AKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKUX
COCIUHCHUI;

— JIEMOHCTPUPOBATh BIIAJICHUE OCHOBAMH XHUMHUYECKOW TPaMOTHOCTH,
BKJTFOYAIOIIIEH yMeHHs 0€30macHOro oOpalieHus C BEIeCTBaMU, UCTIOJIb3yEeMbIMU
B TMIOBCETHCBHOM JKM3HU, & TAKXKE 3HAHKUE TIPABUIJI TTOBEACHUS B IEISIX COepEKEHUS
3JI0POBBS U OKPYKAFOIIIEH CPEIbI;

— Y4aCTBOBAaTh B MPOEKTHO-UCCIICIOBATEILCKON NEITEIbHOCTH XUMHUYECKOU

1 XUMUKO-3KOJIOTHUECKOM HaIIpaBJICHHOCTH.



9 KUIIACC

K kxonny oOyuenuss B 9 Kilacce mpeaMETHbIE PE3yJIbTaThl M3YUYEHUSl Kypca
BHEYPOUHOUN JEATEIBHOCTH «XHMHSI B OSKCHEPHUMEHTaX W 3aJadax» JOJDKHBI
oTpaxaTh COOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

— pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHATHU: XUMUYECKUN
JJIEMEHT, aToOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, 3JIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHUCJIEHUS, XUMHUYECKash peaklus, TEIIoBOM 3(PQEeKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, pacTBOP;

—  DJEKTPOJUTHI, HEANEKTPOJIHUTHI, DJIEKTPOJIUTUYECKAs JHUCCOLHALIMS,
peakuMy MOHHOrO0 OOMEHa, THUAPOJIM3 COoJied, oOpaTumble W HeoOpaTHUMbIE
peakuuy, OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIE peakuuy, OKUCJIUTEIIb,
BOCCTAaHOBUTENb, OKHCICHHUE W BOCCTAHOBJICHHUE, DJIEKTPOJIN3, aJUIOTPONUS,
aMm(pOTEepHOCTh, XMMHYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJUIMYEcKas),
MEXMOJIEKYJIIPHBIE  B3aUMOJIEUCTBHS  (BOJAOpOJHAs CBs3b, CHJIBI BaH-gep-
Baanbca), KOMIUIEKCHBIE COEAMHEHUS, KPUCTAJUIMYECKHE PELIETKH, KOpPpO3us
METAJIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOM peakUWH, KaTallu3, XHUMHYECKOe
paBHOBECHE, DJIEMEHTbl XUMUYECKOW TEPMOAMHAMUKM KaK OJHOM W3
TEOPETUYECKUX OCHOB XMMHUH; NPeAebHO qomyctumMas koHueHtpauus (I11K);

— WUIIOCTPUPOBAaTh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IOHATHA U
OPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEUIECTB U X MPEBPAIICHHUI;

— HCIIOJIb30BaTh XHMHUYECKYIO CHUMBOJIMKY JJsi COCTaBi€HHUS (HopmyI
BEILIECTB M YPABHEHUN XUMHUUYECKUX PEAKLINIA;

— OIpPEACNIATh BAJIGHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHMSIX Pa3IMYHOI0 COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy COeIMHEHUH 1o (opMyrnaM, BHAB XHMHYECKOH CBS3M (KOBaJICHTHOM,
VMOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEOUHEHUSIX, 3aps] HOHA 10
XUMUYECKON (opmylie, XapakTep Cpelbl B BOAHBIX PacCTBOPAaX HEOPTaHUYECKHX

COEAMHEHN, TUII KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;



— packpbeiBaThb cMbIci [lepuommyeckoro 3akona .M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAaHWE: OMUCHIBATH M XapaKTePHU30BaTh TAOIUYHYIO
dopmy Ileprogudeckoil cUCTEeMbl XMMHYECKHX JJIEMEHTOB; OOBSCHSTH CBS3b
MOJI0KEHUS dyieMeHTa B [lepnoanyeckoil cucreme ¢ paciupeaeeHUueM JIEKTPOHOB
10 DSHEPreTHYECKHUM YPOBHSM, TOMYPOBHSIM U OpOWTAISAM aTOMOB TIEPBBIX
YeThIpeX MEPUOOB; BBIAEIATH OO0IIHME 3aKOHOMEPHOCTH B HM3MEHEHWUU CBOWCTB
9JIEMEHTOB M HUX COCIWHEHUH (KHCJIOTHO-OCHOBHBIX U  OKHUCJIHUTEJIHHO-
BOCCTAHOBUTEJBHBIX CBONCTB OKCHUJOB M THUIPOKCHIOB) B IMpeaenax MajbixX
NIEPUOJOB U ITIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

— PacKpbIBaTh CMBICI TEOPHUM DIICKTPOIUTUYECKOM IUCCOLMAIIAM, 3aKOHA
['ecca m ero ciencrBuii, 3aKOHa JEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEHN
U3MEHEHUS CKOPOCTHM XMMHMYECKOW  pEeakuy, HaIlpaBJICHUS  CMEIICHUA
XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT PA3IUYHBIX (PaKTOPOB;

— KJaccuUUUPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPraHUYECKHUE BEIECTBA,
XUMUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MO
TerIoBoMy 3(QeKTy, Mo arperaTHOMY COCTOSHUIO PEAareHTOB, M0 W3MEHEHUIO
CTENEHEH OKHCIIEHUS XUMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO
KaTaJIn3aTopa);

— XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB HEOPraHMYECKUX COCIWHEHUW, MOATBEPXkKIAsi 3TO ONUCAHUE
IpUMEPAaMU  MOJIEKYJSIPHBIX W MOHHBIX  yYPAaBHEHUW  COOTBETCTBYIOLIMX
XUMUYECKUX PEAKIINN;

— COCTaBJISITh yPaBHEHUA: DJICKTPOJIUTUYECKOM AUCCOLMALA KHUCIIOT,
HIEJI0OYEd M COJIEW; IMOJHBIE W COKPAIIEHHBIC YPAaBHEHUsS PEaKUUh HOHHOIO
oOMeHa; peakiuil, TOATBEPKAAIOIINUX CYIIIECTBOBAHUE T€HETUYECKON CBSI3H MEXKTY
BEILICCTBAMU PA3JIMYHBIX KJIACCOB;

— pacKpblBaThb CYIIHOCTh IIPOIIECCOB THUAPOJIM3a COJEH IMOCPEACTBOM

COCTABJICHHSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM PEAKLIHI, CYIIHOCTH



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMA  TMOCPEICTBOM  COCTaBJIEHUS
3JIEKTPOHHOTO 0ajaHca dTUX PEaKIIUii;

— IpEeJICKa3bIBaTh XapaKTep CPEeabl B BOJHBIX PACTBOPAX COJIEH;

— XapakTepu3oBaTh (OMHUCHIBaTH) (PU3MUECKHE M XHUMHUYECKHE CBOWMCTBA
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, IpaduT, anMmas, KpeMHHH, a3or, (ocdop,
cepa, XJop, HATPUM, Kallni, MarHui, KJIbLHWH, aAJTIOMAHUNA, KEJI€30, MEllb, [IUHK,
cepebpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHUCJIE UX BOJHBIX
pacTBOpoOB (aMMHaK, XJOPOBOJOPOJ, cepoBoAopoid, okcuael yriaepoaa(ll, IV),
kpemausa(1V), azora(l, 11, III, IV, V) u docdopa(Ill, V), cepri(IV, VI), cepaucras,
cepHas, aszotHas, ¢ochopHas, yrojbHas, KPEMHHEBas KHUCIOThI, OKCHJAbl U
ruapokcusibl MetauioB [A—IIA-rpynn, amomunus, menu(ll), nunka, xenesa(ll u
1)

— MOSICHATH COCTaB, OTAEJIbHBIC CIOCOOBI MOTYUYEHUSI U CBOMCTBA CIOKHBIX
BEIIECTB (KHUCIOPOJCOAEPKAIINE KUCIOTHl XJIOpa, a30TUCTasi, OOpHas, yKCyCHas
KHUCIIOTBI M UX couH, ranorenuibl kpeMuusi(1V) u ¢ocdopa(Ill u V), nepmanranar
KaJus;

— OIHCHIBAaTh POJIb BAXHEHUIIUX H3YYae€MbIX BEIIECTB B MPUPOIHBIX
Mpolleccax, BIUSHUE HA KUBBIE OPraHU3MbI, IPUMEHEHUE B PA3JIMUYHBIX OTPACIIAX
DKOHOMHUKH, WCIOJIb30BaHUE [JI CO3JaHUsl COBPEMEHHBIX MaTEpUAIOB U
TEXHOJIOTUH; MPOBOJUTH PEAKIMU, MOJATBEPKIAIONIME KAueCTBEHHBIM COCTaB
Pa3TUYHBIX BEIECTB, PACIO3HABATH OIBITHBIM IYTEM COJEpPKAIlIUEcs B BOJHBIX
pacTBopax HMOHBI: XJOpPHA-, OpoMHI-, HOIUI-, cyibdar-, docdar-, kapOoHaT-,
CWIHKAT-, CyIbpuT-, Ccynbdua-, HUTPAT- W HUTPUT-UOHBI, THAPOKCHI-HOHBHI,
KaTUOHbl aMMOHUS, MarHus, KajblUs, allOMUHUs, >Kene3a(2+) u xenesa(3+),
Meaun(2+), HuHKa;

— OOBSICHATh M MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIUX M3yYaeMbIX BEIIECTB
B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTHU

OT HX CBOf/'ICTB, BO3MOKHOCTb IIPOTCKAHUA XHMHYCCKHX HpeBpaH_IGHI/Iﬁ B



pPa3MYHBIX YCJIOBUSAX HA OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XWMHUYECKOU
KHHETHKU ¥ TEPMOJMHAMUKH;

— BBIYUCIISATH OTHOCUTEIIbHYIO MOJICKYJIIPHYIO M MOJISIPHYO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHYECKOTO AJIEMEHTa Mo (QopMyJie COSAMHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PAcCTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO DJJIEMEHTAa B
COCIMHEHUH, MOJISIPHYIO KOHIICHTPAIUIO BEIIECTBA B PACTBOpPE, HAXOJIUTh
npocTernyro (opMyITy BEmecTBa M0 MacCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IIPOBOJIUTH PACUETHI MO YPaBHEHUSM XUMHUYECKUX PEAKIM C YYETOM HEIOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTHUYECKOTO BBIXOJA MPOIYKTa, 3HAYCHHUS TEIJIOBOTO
s dekTa peakiuu, onpeaessiTh COCTaB CMECEH;

— peliaTh pacyeTHBIC 33/1aUM M0 U3y4aeMbIM TeMaM Kypca XUMHUH Pa3InYHbIX
TUIIOB W YPOBHS CIIO)KHOCTH, B TOM YHCJIC OJIMMITHAJIHBIC, BEIOMpAs aJCeKBAaTHYIO
(GU3HYECKYI0 MOJIeTh, C HCIOJIH30BAHMEM 3aKOHOB M (OPMYJ, CBS3BIBAIOIINX
du3nIeCKre BEITMYUHBL,

— coOmromate mpaBuia 0Oe3onmacHOM paboThl B JIabOpaTopuu  Mpu
UCIIOJIb30BAaHUU XUMHUYECKON TOCYIbl W OOOpyJOBaHUS, a TakkKe IMpaBuUiia
oOpaieHusi ¢ BEHIECTBAMH B COOTBETCTBHM C HWHCTPYKUHUSMHU BBIIOJHECHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaOOT IO TMONTYYEHUI0O W COOHUpAHUIO
ra3oo0pa3HbIX BEMIECTB (aMMHMaka M YIVIGKHUCIOIO Ta3a) MW PEUICHUIo
AKCIIEPUMEHTAIBHBIX 3a7ad 10 TeMaM Kypca, TMPEACTaBIsATh PEe3yiabTaThl
IKCIIepUMEHTa B (hOpME BBIBOJIOB, JI0KA3aTEIbCTB, IPAPUKOB, TAOJIUIl U BBISBISATH
IMIUPUYECKHE 3aKOHOMEPHOCTH;

— MPUMEHSTH OCHOBHBIC OIEpAIlUU MBICIIUTEILHON ACATEIBPHOCTH (aHAIU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIECHHE, CHUCTEMATH3allMi0, BBISABICHHUE MPHYMHHO-
CIICICTBCHHBIX CBS3CH) IMPU M3YYCHHH CBOWCTB BEIICCTB M XUMUYECKHX PEAKITUH,
BJIAJICTh €CTECTBEHHO- HAYYHBIMU METOJIaMU MMO3HAHUS (HAOIIOACHNE, N3MEpPEHNE,
MOJICTTHPOBAHUE, SKCIIEPUMEHT (PEaTbHBIA U MBICJICHHBIN);

— TPUMEHATH TIpaBWiIa OE30MacHOrO OOpalieHuss C  BEIIECTBAMH,

HCIIOJIb3YCMBIMH B HOBCCI[HCBHOﬁ JKU3HH, IIpaBHJIa TIIOBCACHHA B HICJLIX



cOepeKeHUs 370pOBbS M OKpYXKAlOIIEH MPUPOIHOM Cpeabl, IMOHUMATh BpPE]
(OTTacHOCTh) BO3JICWUCTBHS Ha JKUBBIE OPTaHU3MBI OIPEACICHHBIX BEIIECTB,
MOSICHATh Ha IIPUMEpax CIIOCOObI YMEHBIIICHHUS W MPEAOTBPAIICHUS UX BPEIHOIO
BO3/ICHCTBHSI, 3HAUCHHE KUPOB, OCIIKOB, YIICBOIOB Il OpraHU3Ma YeIOBEKa;

— WCIOJIB30BATh MOJIYYCHHBIC MPEACTaBICHUS 0 cdepax mpodhecCuoHATBHON
JEATEeIIbHOCTH, CBSI3aHHBIX C HAYKON U COBPEMECHHBIMH TEXHOJIOTHSIMU, KAK OCHOBY
sl Ipo(heCCHOHATLHON OPUEHTAllMd W JJII OCO3HAHHOTO BBHIOOpAa XWMHU Kak
npo(HIBHOTO TIpeAMeTa MPU TPOJOKEHUU OOYYECHHS Ha YPOBHE CPEIHETO
ob1iero oOpa3oBaHus;

— Y4aCTBOBAaTh B MPOEKTHO-MCCIIEIOBATEILCKON NESITEIHbHOCTH XUMHUYECKOU

1 XMMHUKO-3KOJIOTHUECKOM HaIIpaBJICHHOCTH.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
DJIEeKTPOHHbIE
Ne HaumenoBaHme pa3jieioB u KounuyecTBo OcHoBHOe OcHOBHBIE BUbI (undposbie)
n/m | TeM MPOrpaMMbl 4yacos cojepKaHue AeATeJbHOCTH o0pa3oBaTe/IbHbIE
pecypcsbl
Pasznea 1. IllepBoHayaibHbIe XMMUYECKUE TOHATHS
Brimonnenue
TBOPYECKUX
3aJIaHHi,
PaCKpBIBAIOLIAX

1.1

Xumus — BaykHas 00J1acTb
€CTECTBO3HAHUS U
MPAKTHYECKON JAeITeTbHOCTH
yeJoBeKa

XWMHSI — BayKHas
o0nacTb
€CTeCTBO3HAHUSA U
[IPaKTUYECKOU

NS TeIbHOCTH
yenoseka. [IpaBuna
6e30macHoro
oOpareHus ¢
BEIECTBAMH H
J1a00paTOPHBIM
000pyTIOBaHUEM.
YucThle BemecTBa u
cMecHu

pOJIb XMMHHU B
IPUPOJIE U )KU3HU
YeJIoBeKa, e€ CBA3b ¢
JAPYTUMH HayKaMH.
IIpoBencHue
HKCIIEPUMEHTA: —
N3yuenue u
OIIMCaHHe
(bU3UIECKUX
CBOMCTB 00pa3IioB
HEOPraHMYEeCKuX
BeniecTB. — [IpaBuna
paboThI B
nabopaTopuu U
npuéMbl 00paIeHUs
c J1abopaTOpHBIM
000opyI0BaHUEM. —




Paznenenune cmeceit

1.2

BemecTBa n xuMuueckue
peakuuu

ATOMBI, MOJIEKYJIBI,
XHUMHYECKHE
DJIEMEHTEI.
BemectBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUS.
XuMudeckas
dhopmya.
OTtHOCHUTENIbHAS
aTOMHas Macca.
OTtHOCHUTENIbHAS
MOJIEKYJIIpHas
macca. MaccoBas
JIOJIST XUMUYECKOI0
DJIEMEHTA B
COCIMHCHMH.
KommaectBo
BCIIIECTBA.
MounsipHas macca.
Pacuets! o
bopmynam
XUMHAYECKHUX
COCIUHCHHI.
MousipHas macca
CMECH BEIIECTB.
MounbHasa nois
XHUMHYECKOT'0
DJICMCHTA B

Brisisnenne
Pa3IMYMI MEXTY
(DUBUYECKUMHU U
XUMUYECKUMHU
SIBJICHUSIMU.
Pacno3znaBanne
(bU3HYECKUX H
XUMUYECKUX
SIBICHUU
Onpenenenue
MIPU3HAKOB
XUMUYECKUX
peakuuii, yclI0BUi
WX MPOTEKAHMUSI.
PaccranoBka

KO3 (HUIIUEHTOB B
cXeMax XUMHUYECKHUX
peaKkuum.
[IpoBenenue
BBIYMCIICHUH T10
bopmynam u
YpaBHEHUSIM
XUMUYECKUX
peaKuum.
IIpoBenenue
JKCIIEPUMEHTA —
Onucanue
(hU3UIECKUX
CBOMCTB 00pasiioB




COEMHEHHH.
XuMuueckas
peakuus u ee
IIPU3HAKU. Y CIIOBUSA
MPOTEKAHUS
XUMHUYECKHUX
peakuuid. Turmsl
XUMHUYECKUX
peakuuii. PacueTst
10 XUMHAYECKUM
YPaBHEHUSAM

HEOPraHUYECKUX
BEIIIECTB — METAJIJIOB
1 HEMETAJIOB. —
HaGmonenue
(hUBUYECKUX U
XAMHYECKHUX
SIBIICHHUH. —
HaOmronenue u
OIHCaHHE
MIPU3HAKOB
MIPOTEKAHUS
XUMHYECKUX
peakuuii pa3HbIX
TunoB. Penienue
pacy€THBIX 3a11a4 110
dbopmynam u
ypaBHEHUSAM
XUMHUYECKUX
peakuui
Pa3IMYHOTO YPOBHS
CJII0KHOCTH, B TOM

qucle
OJIMMITA/IHBIX
Hroro 10
Pa3znea 2. Bo3ayx. [lonsitue o razax. Kuciopoa. Oxkcuanbl
IIpencrasnenus o IIpoBencHue
Bosnyx. IlonsTue o razax. raszax. Bozoyx. JKCIIEPUMEHTA —

2.1

Kucnopon. Oxcunbt

3akoH ABorajpo.
OTtHOCHTENTLHAS

O3HaKOMIJIEHHE C
oOpa3iamMu OKCHIOB




IUIOTHOCTH I'a30B.
Ornpenenenue
OTHOCHUTEIbHOM
MOJIEKYJISIPHON
Macchl
raz000pa3Horo
BEIIIECTBA IO
U3BECTHOM
OTHOCUTEILHOM
IUIOTHOCTH.
OOBéMHEBIE
OTHOILICHHS Ir'a30B
MIPU XUMHYECKUX
peaKkuusx.
Kucnopona. O30H.

M OIMCAHMUE UX
CBOMCTB. —
[Tonyuenue,
cobupanue
KHCJIOPOJIa,
H3y4YeHHUE ero
cBoOMCTB Pemenue
pacuéTHBIX 3a7a4 Mo
ypaBHEHUSAM
XUMHYECKHUX
peakuui u
TEPMOXUMHYECKUM
YpaBHEHUSIM
Pa3IUYHOTO YPOBHS
CJI0KHOCTH, B TOM

2.2

Temnooii a3pdexr quCIIe
XUMHUYECKON OJIMMIINA/IHBIX
peakuuu
[IpoBenenue
HKCIEPUMEHTA —
[Tonyuenue u
Bonopon. CpoiictBa | cobupanue
BOJOpPOJA. BOAOpOJA. —
Bonopoa. Ionstue o [Tonyuenue u B3anmopeicrteue

KHUCJIOTax U COJIAX

IIPUMEHEHHE
Bogopoaa [lonsarue
0 KHCJIOTaxX M COJIAX

KHCJIOT C METAJJIaMU
Pemenne pacu€THbIx
3a/1a4 1o
YpPaBHEHUAM
XUMUYECKUX
peaKkuuii, B TOM




qHuCJle

TEPMOXUMHYECKUM
Bona. Bona kak
pacTBOPUTEb.
PactBOpBHI. IIposBencHue
Hackiennasie u AKCIIEPUMEHTA —
HCHACHIIICHHEIC [Ipurorosnenue
PacTBOPBI. pPacTBOPOB C
PactBopumocTs OnpeenEHHON
BEIIIECTB B BOJIE. MacCOBOH Jojieu
Crioco6s1 pacTBOPEHHOTO
BBIPAYKECHUS BemecTBa. Pemenne

23 Bona. PactBopsl. [Tonsitue 06 KOHLIEHTpaLuu 3a71a4 C

' OCHOBaHHMIX pacTBOpPOB: HCIIOJIb30BaHUEM
MaccoBast 0 IMOHATHH «MaccoBast
PacTBOPEHHOTO JIOJIS BEILIECTBA B
BEIIECTBA, pacTBope»;
MOJISIpHAs «MOJISIpHAs
KOHIIEHTpaLHSI. KOHIIEHTPALH», C
XumMudeckue HCITOJIb30BaHUEM
CBOMCTBA BOJBI. KPUBBIX
[TousiTue 00 pPacTBOPUMOCTHU
OCHOBAHHUSIX.
Nunukatopel
Knaccudukanms CocraBieHue
OCHOBHELE KIACCHL HeopraHHqciCKHx (bopMyI1 OKCHIOB, )
2.4 . COCIUHEHMI. KHCJIOT, OCHOBAHMUIA,
HEOPraHWYECKUX COCAMHEHUI N

OKcubl. coJieil 1 ux

I'mppoxcuns!.

Ha3BaHUU MO




KucnoTsl.
OcHoBaHus
pacTBOpPUMBIE
(ménoun) u
HEPacCTBOPHUMBIE.
AmMdoTtepHbIe
OKCHIBI U
ruapokcuabl. Comu.
duznueckue u
00II1Ee XUMUYIECKHE
CBOMCTBa
MEePEUYHCIICHHBIX
KJIaCCOB
HEOPTraHUYECKUX
COCIUHEHHH, NX
o01re crnocoObl
MOJIyYEHUS,
MIPUMEHEHUE.
I'eneTnaeckas cBA3b
MEXy Kiaccamu
HEOPTraHUYECKUX
COCTUHEHUN

MEKIYHapOAHOMN
HOMEHKJIAType.
CocraBneHue
MOJIEKYJISIPHBIX
YpPaBHEHUU pEaKIui,
WUTIOCTPUPYIOIINX
XHUMHYECKHE
CBOMCTBA U CIIOCOOBI
MOJIyYEHUS BEILIECTB
M3YUYEHHBIX
KJIACCOB/TPYIIIL, &
TaKkxKe
MTOATBEPKIAIOIINX
TEHETUYECKYIO CBS3b
MEXKly HUMH.
[IpoBenenue
AKCIEPUMEHTA —
Onpenenenue
pPacTBOPOB KUCIOT U
IIEeI0YeH C
ITIOMOIILIO
WHJUKATOPOB. —
Bs3aumogeiictBue
KHCJIOT C
MeTaJlJIaMH,
peakuui
HEUTpaIU3aLUU.
Peaknus
HEUTpaIM3aLUU. —
BzanmopeiictBue




pacTBopa cepHOM
KHUCIIOTHI C OKCHJIOM
menu (I1). —
[Tonyuenue
HEPaCTBOPHUMBIX
OCHOBaHHUI U
H3yUYECHHUE UX
CBOMCTB. —
BrITecHEeHHE OJJHOTO
MeTaJuia IpyruM U3
pacTBopa Coau. —
BzanmoneiicTBue
THAPOKCH/IA ITUHKA C
pacTBOpaMu KHUCJIOT
M IIeJI0UeH. —
Pemenue
AKCIEPUMEHTAIIbHBIX
3aJ1a4 I10 TeMe
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCIUHCHHID.
Pemenne pacu€rHbix
3aJ1a4 1o
YpaBHEHUSAM
XHUMHYECKHUX
peaKkLuil pa3HbIX
TUIIOB U YPOBHEH
CII0KHOCTH, B TOM
YHCIIe
OJIMMITHATHBIX




Hroro
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Pasznen 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemMenToB /. U. Menaeneena.

3.1

[lepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

XUMUYECKHX djieMeHToB J[. 1.

MenneneeBa. CTpoeHue
aromMa

[Tepuoanueckuit
3aKOH XUMHUYECKUX
anemenTtoB /(.M.
MenneneeBa u
CTpPOEHHE aToMa.
CocraB aTOMHBIX
saep. CTpoeHue
3IEKTPOHHBIX
000JI04€K aTOMOB
nepsbix 20
XUMHUYECKUX
3JIEMEHTOB
[Tepuonnueckoi
CUCTEMBI
XUMHUYECKUX
anemenToB J.1.
Menneneesa.
3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
aTOMOB pajuyca
aTOMOB
XUMUYECKUX
3JIEMEHTOB,
METaJUIMYECKUX U
HEMETAJUTMYECKUX
CBOWCTB 110
rpymnmnam u

MonenupoBanue
CTPOCHHUE aTOMa,
SHEPTEeTUYECKUX
YPOBHEN U
MOypOBHEH MPHU
ITOMOILIA PUCYHKOB,
AIEKTPOHHBIX
KOH(UTypaiuii u
3JIEKTPOHHO-
rpaduuecKux
dbopmyL.
OOBsicHeHnE 00X
3aKOHOMEPHOCTEH B
N3MEHEHUU CBOMCTB
XUMHUYECKUX
3JIEMEHTOB.
[Iporuo3upoBanue u
XapaKTEePUCTHKA
CBOWCTB
XUMHUYECKUX
3JIEMEHTOB M UX
COETMHEHUN Ha
OCHOBAaHUH
3aKOHOMEPHOCTEN
[Tepuoanueckon
CUCTEMBI
XUMUYECKUX




MIEPUOJAM.
H3menenue
KHCJIOTHO-
OCHOBHBIX CBOMCTB
COETUHEHUN
XHUMHYECKHX
DJIEMEHTOB B
nepuoax u
rpyImmnax.
XapakTepucTuka
XUMHYECKOTr0
3JIEMEHTA 110 €r0
IIOJIOKESHHUIO B
[Tepuonuueckoit
cucteme JI.11.
MenneneeBa

3JIEMEHTOB.
Brinmonsenue
AKCIIEPUMEHTA —
O3HaKOMIJICHHE C
oOpasmamu
METAJIOB U
HEMETAJIOB.
WHauBunyanbHbIE
WJIU TPYTIIOBBIE
MIPOEKTHI 110 TEME
«ITepuoanueckuit
3aKOH U
[Tepuonnueckas
cucrema
XUMHUYECKUX
anemenToB J.1.
Menpeneena.
Crtpoenue atomar»

3.2

XuUMHUeCcKasd CBA3b.
OKHUCIUTEIHLHO-

BOCCTAHOBUTCIILHBIC pCAKIINN

Xumudeckas CBSI3b,
€€ BU/EI.
MexaHU3MBbI
o0Opa3oBaHHUs
KOBAJICHTHOM U
HOHHOM CBSI3H.
DNEeKTPOHHBIC U
CTPYKTYpHBIE
(hOpMyJIBI BEIIECTB.
Katnons! n
AHUOHBI.
Kpucrannmueckue u

MoaenupoBanue
CTPOCHHUS MOJIEKYJI
MIPH TIOMOIITA
PHUCYHKOB, MOJIEJIEH,
QJICKTPOHHBIX U
CTPYKTYPHBIX
dbopmyL.
PaccranoBka

KO3 PHUITMEHTOR B
cxemax
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIBHBIX




amopdHbIe
BelecTBa. TUIIb
KPUCTAJUTMYECKUX
pPEUIETOK.
OKUCINUTEIIHHO-
BOCCTAHOBHUTEILHBIE
peakmumn

peaKumii METOI0M
3JIEKTPOHHOIO
OanaHca.
IIpoBenenue
JKCIIEpPUMEHTA —
OT1BITHL,
WJUTFOCTPUPYIOLINE
OKHUCJIHUTENIbHO-
BOCCTaHOBUTEIIbHbBIE
peakuuu. Pemenue
pacu€THBIX 3a/1a4 10
dbopmytam u
YPaBHEHUSAM
XUMHUYECKHUX
peakLuil pa3HbIX
TUIIOB U YPOBHEN
CJIOKHOCTH, B TOM
qucIIe
OJIMMITHAATHBIX

HToro

OBILIEE KOJIMYECTBO
YACOB 11O TIPOTPAMME
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9 KVIACC

DJIEKTPOHHbIE
Ne HaumenoBanue pa3uesioB KounuyectBo OcHoBHOE OcHOBHBIE BHABI (uudpoBbie)
n/n | W TeM NPOrpamMMbl 4yacos cojepikaHue AeATeJbHOCTH o0pa3oBaTe/ibHbIE
pecypcsl
Paspnen 1. BemecTBo 1 XMMHU4YeCKas peakus
IToBTOpEHUE U
yriayOsieHue 3HaHuH
OCHOBHBIX Pa3/eyioB
Kypca 8 Kknacca. Pemenue
[Tepuoanueckuit KadeCTBEHHBIX 3a7a4
3aKOH 1 W pacyETHBIX 3a7a4
ITepuoanueckas 10 YPAaBHEHUSAM
cucrema XUMHYECKHUX
XUMHYECKHUX peaxkuuil.
anemenTos J[.1. WNunuBunyanbHble
[ToBTOpenue u yriyonenue
1.1 . 2 Meneneesa. WJIU TPYTIIOBBIE
3HAHUU O BEILIECTBE
CrpoeHue BemecTBa. | IMPOEKTHI:
XUMHYECKas CBI3b. [Tepuoanueckuit
MexMonexyIsHbIe 3akoH J[.1.
B3aUMOJICHCTBUSL. Menpaeneesa u
Turnbl pa3BUTHE
KPUCTAJIIMYECKHUX COBPEMEHHOU
peméTok. OCHOBHBIE | (U3UKU U XUMUU
KJIaCCBI
HEOpPraHUYECKUX
COCIMHEHU I
1.2 OcHOBHBIE 3aKOHOMEPHOCTH 3 DJeMEHThI OOnbsicHeHHE U




MMPOTCKAHUA XUMHUYCCKUX
peaxkuuii

XUMHYECKOM
TEPMOJMHAMUKH.
3akon ['ecca.
CxopocTh
XUMHYECKOH
peakuuu. GakTopsbl,
BIIMSIONINE Ha
CKOPOCTh
XUMHYECKOM
peakuuu. [Ionarue o
XUMHYECKOM
PaBHOBECHH,
npuHumn Jle
IHIatense.
OKHCITUTEIIBHO-
BOCCTAHOBHUTEJLHBIE
peakuuu

MIPOTHO3UPOBAHUE
3aBUCHMOCTU
CKOPOCTH
XUMHYECKOH
peaKIuu OT
Pa3IMYHBIX
(hakTOpOoB.
[Iporuo3upoBanue
BO3MOXKHOCTH
MPOTEKAHUs
XUMHYECKHX
peakuuii B
Pa3TUYHBIX
YCIIOBUSIX.
Cocrasienne
YpaBHEHUU
OKHCJIUTEIIbHO-
BOCCTaHOBHUTCIILHBIX
peakuuii ¢
HCII0JIb30BaHUEM
MeToza
AJIEKTPOHHOTO
Oamanca.
[IpoBenenue
AKCIEPUMEHTA —
N3yuenue
3aBUCHMOCTU
CKOpOCTH
XUMHYECKOH
peaKIuu OT




Pa3IUYHBIX
(bakTopoB. —
Pemenne
AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TEME
«OKHUCITATEIIBHO-
BOCCTaHOBHUTEJLHBIE
peakuuuny. Pemenne
pacy€THBIX 33724
Pa3IMYHOTO YPOBHS
CJI0KHOCTH, B TOM
YHCIIe
OJIMMITHAIHBIX, 10
TeMe «OCHOBHBIE

1.3

DNEeKTPOIUTHYECKAS

JUCCOIHAIMI. XUMUYECKUE

peakuuu B pacTBOpax

3aKOHOMEPHOCTHU
MIPOTEKaHUs
XUMHUYECKUX
peaxkuuiny
Onektposutnueckast | CocTaBiieHUE
JUCCOLUALUS. ypaBHEHUU
XuMHUECKue JUCcCcoManuu
peakiuu B KHCJIOT, IIEJI04el U
pacTBopax. COJIEH, MOJIHBIX U

CunbHble U c1a0bIe
DJIEKTPOJIMTHI.
CreneHsn
JIACCOLIMAIIH,
KOHCTaHTa
JIACCOLHAIINH.
Honnoe

COKpAILEHHBIX
VMOHHBIX YPaBHEHUI
peaKkurii HOHHOTO
oOMeHa, KpaTKuxX
MOHHBIX YpaBHEHUI
peakuuii ruapoan3a
cousiet. [IpoBenenue




MMPONU3BCACHUC BOIbI.

Bonopoansrit
IMOKa3aTellb.
Peaxrimu norHOTO
oOmeHa. ['maponus
coJeit

JKCIIEPUMEHTA —
Peakiimu noHHoOTO
oOMeHa. —
Pacno3naBanue
pacTBOPOB COJIEH C
ITOMOIIBIO
WHJIUKATOpa. —
PacnioznaBanue
HEOPraHUYECKUX
BEILIECTB C MOMOIIBIO
Ka4eCTBECHHBIX
peaKkuuii Ha HOHbIL. —
Pemenne
AKCIEPUMEHTAIBHBIX
3aJ1a4 110 TEME.
Pemenue
KauyeCTBECHHBIX 3a/1a4
Y PaCUYETHBIX 3a]1a4
Pa3IMYHBIX TUIIOB U
YPOBHEMW CIIOAKHOCTH,
B TOM 4YHCJIE
OJIMMITHAJTHEIX, TIO
TeME
«DNEKTPOTUTUYECKAS
JIMCCOITAAITHS.
XUMH4YecKue
peakuuu B
pacTBopax»

HToro




Pa3znea 2. HeMeTa/JIBI H HX COeTMHEHUS

[IpoBenenue
AKCIIEPUMEHTA —
O3HaKOMIICHHUE C
oOpa3zuamu
MIPUPOJTHBIX
XJIOPUIOB
(TasyoreHu10B). —
N3ydeHue cBoOiiCTB

Oomas COJISTHOM KHUCJIOTEIL. —
XapaKTepPUCTHKA KauecTBenunie
OO6mas xapaKTepucTuKa
HEMETAJIJIOB. peaKkuu Ha XJIOpHI-,
2.1 XUMHYECKHUX DIIEMEHTOB
lManorenst. Xmop u OpOMHI- 1 HOAU/I-
VIIA-rpynnsl. I'anorenst .
€ro Ba)KHEHIIIHe noHsbl. — [lonyuenue
COCIMHCHUS COJISHOM KHMCJIOTBHI,
u3yuyeHue eé
CcBOICTB. Pemenune
KA4eCTBEHHLIX 3a1a4
W pacyETHBIX 3a7a4
BBICOKOT'O YPOBHS
CJIOKHOCTH U
OJMMITMAIHBIX, 110
TeMe «l ajJoreHbI»
O61mas [TpoBeneHmne
OO6m1as XxapakTepucTUKa XapaKkTepUCTUKA AKCIIEPUMEHTA —
29 XUMHYECKHUX DIIEMEHTOB XUMHYECKHUX N3yuenue

VIA-rpynmnsl. Cepa u e€
COCIUHCHUA

351eMeHTOB VIA-
rpynnsl. Cepa u eé€
BaKHEUIIINE

XUMHUYECKHUX CBOWCTB
pa3baBieHHON
CEPHOU KHUCJIOTBIL. —




COCAMHCHU A

IIpoBencHue
KaueCTBEHHBIX
peakuuii Ha
cynbhua-, cyabdur-
U CyJb(haT-HOHBI
Pemenue
KAaueCTBEHHBIX 3a1a4
Y pacy€THBIX 3a/1a4
pa3IMYHbIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCJIE
OJIUMIIHA/IHBIX T10
teme «Cepa u eé
COCIUHCHUS
WuauBunyanbHbIe
WJIM TPYIIIOBBIE
IIPOEKTHI 110 TEME
«Cepau ee
COEIUHEHUS

23

OO0mras xapakTepUCTHKA
XMMHYECKUX 3JICMEHTOB
VA-rpynmsl. A3ot, hocdop
U UX COCAMHCHHUS

Oobmas
XapaKTEePUCTUKA
anemMeHToB VA-
rpynnsl. A30T U €ro
BaOKHEHIINE
COCTMHEHMUSI.
docdop u ero
COeIMHEHUS

[IpoBenenue
AKCIIEPUMEHTA —
N3yuenue
XUMHYECKUX CBOMCTB
coJjieil aMMOHHUS. —
KadgecTtBenHas
peakIys Ha HOH
aMmMoHus U docdat-
noH. — [lonyuenue
aMMHaKa 1 U3y4eHHe
€ro CBOMCTB. —




N3yuenue cBoiicTB
a30THOM KHCJIOTHI.
Pemenue
KadyeCTBCHHEIX 3a/1a9
W pacYETHBIX 3a7a4
BBICOKOT'O YPOBHS
CIIOJKHOCTH U
OJUMITHAIHBIX 110
TeMe «A30T ero
COCIUHECHUS
NunuBuayanbHble
WJIY TPYTIIOBBIE
MPOEKTHI 110 TEME
«A30T, pochop u ux
COCIUHECHHUS

24

OOm1as xapakTepucTHKa
XMMHUYECKHX 3JIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHUU, UX COEAUHEHHUS

O6mmas
XapaKTepUCTUKA
ssiemeHToB IVA-
rpyINIbl. YTIIEpoa U
€ro Ba)KHEHIIIIe
COCIUHCHHUS.
Kpemnwnii u ero
BaKHEHIIIIE
COCIUHCHMUS

IIpoBeneHue
AKCIIEPUMEHTA —
AncopOuus
PacTBOPEHHBIX
BEILIECTB
AKTUBUPOBAHHBIM
yraem. — [loxyuenue,
cobupanue,
pacrno3HaBaHHE U
M3y4YECHUE CBOWCTB
YIJIEKUCIIOTO rasa. —
B3anmuble
MIpEeBpaIICHUS
KapOOHATOB H
THJIPOKapOOHATOB. —




KauectBennsbie
peakiuu Ha
KapOoOHaT- U
CUJIMKAT-UOHBI. —
[Tonydyenue oxcuaa
yriepona(IV) u
U3Yy4YEHUE €ro
CBOMCTB. — Pelienue
AKCIIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«Baxnenmmue
HEMETaJUIBI U UX
COEIUHEHHUS.
Pemenne
KaueCTBEHHBIX 3a]1a4
U pacu€THBIX 3a7a4
Pa3IMYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCJIE
OJIMMITUA]THBIX, 110
Teme «YTIepoa u
KPEMHHI U UX

COEINHEHUS
HToro 13
Pa3pen 3. MeTaJJIbI M UX COeIHUHEHUS
OOmas [TpoBenenue
o XapaKTCpHUCTHUKaA SKCIICPUMCHTA —
3.1 OO01e CBOMCTBA METAJVIOB 2 P p P .
XUMHNYCCKUX BSaI/IMOI[CI/ICTBI/Ie
3JIEMECHTOB — METAaJJIOB C BOJIOM, C




METaJIJI0B Ha
OCHOBAHMH UX
IMOJIOKECHUS B
IIepunonnueckoit
CHCTEME
XUMHYIECKHX
snemenToB .M.
MenneneeBa n
CTPOEHHUSI ATOMOB.
OO01ue XUMHYECKHE
CBOIMCTBA METAJLIOB
Koppo3sus mertamios.
CnaBsl METAJIIOB.
O6mrue crmocoObl
MOJTy4YEeHUS
METaJJIOB.
DnexTponu3

pacTBOpaMu COJIEU U
KucioT. Pemenue
KauyeCTBECHHEIX 3a/1a4
W pacYETHBIX 3a7a4
Pa3TUYHBIX TUIIOB U
YPOBHEMU CIIOAKHOCTH,
B TOM 4YHCJIE
OJIMMITMAJIHBIX, 110
teme «OO01me
CBOMCTBA METAJIIIOBY.
NunuBuayanbHble
WJIY TPYTIIOBBIE
MPOEKTHI 110 TEME
«CBoiicTBa METAJIJIOB
Y UX IPUMEHEHUE»

3.2

Baxxaenime MeTauibl 1 UX
COEIUHEHUS

Mertanasl A-rpymi.
[llemouHbIe METaIIIbI
1 UX Ba)KHEHIIINE
COCIMHCHMUS.
[Ienoyno3eMeIbHbIE
METaJllIbl, MarHUM U
HUX BaKHEHIIINE
COCTMHCHMSI.
AnroMuHHI 1 €T0
Ba)KHEHIIINE
COCIMHCHMUS.
Merannel b-rpynm.
Menb u cepedpo u

[IpoBenenue
AKCIIEPUMEHTA —
OxkpamuBanue
IUIAMEHH COJIAMU
METaJIIOB. —
BzaumoneiictBue
TUAPOKCHUJIOB HATPUS
M KaJIbIUS C OKCUIO0M
yriepoaa (IV) u
KHUCJIOTaMU. —
Uccnenosanue
CBOMCTB KapOOHATOB
U TUIPOKApOOHATOB




UX Ba)KHEHIIIME
coenuHenus. L{luHk u
ero BayKHEHIITHE
COEIMHCHHUS.
Keme3o u ero
BaKHEHIITIE
COEIUHEHMS

KalbIusl, )KECTKOM
BOJBL. —
HccnenoBanme
aM(pOTEpHBIX
CBOICTB
TUIPOKCUIOB
AITFOMUHMSA U ITMHKA.
— N3yuenue
MIPOLECCOB
MOJTyYEHUs
TUAPOKCHUJIOB
)Kelie3a, uxX
XAMHAYECKHAX
CBOMCTB. —
KécTtkocTh BOIBI U
METOJIBI €€
YCTPaHEHHUSI. —
Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 I10 TeMe
«Baxneimue
METaJIIbl U UX
COCITUHEHUDY. —
KadgecTtBeHHEIE
peakIK Ha UOHBI
MarHusl, KaJIbIIHsI,
aJIOMHUHUS, [TUHKA,
xKenesa(2+),
xeneza(3+),
meau(2-+),




cepebpa(+1).
Pemenue
KaueCTBEHHBIX 3a]1a4
U pacy€THBIX 3a1a4
Pa3TUYHBIX TUIIOB U
YPOBHEMU CIIOAKHOCTH,
B TOM YHCIIE
OJIMMITUA]IHBIX, 11O
Teme «MeTamibl 1 ux
COEJIMHEHUS
NunuBuayanbHble
WJIU TPYTIIOBBIE
MIPOEKTHI 110 TEME
«Baxnenmue
METaJUIbl U UX

COCTUHEHHS
Hroro
Paznen 4. Xumus U oKpykamomas cpeiaa
BemecrBa u matepuainsl B
41 KU3HH yesoBeka. OCHOBBI
' 9KOJIOTHYECKOM
rPaMOTHOCTH
Hroro
Paszpnen 5. O000menne 3HaHUI
IToBTOpEHUE U Beinonnenue
[ToBTOpenue u o6o0IIEHUE .
. 0000111eHNE 3HAaHUH, | B3KCIEepUMEHTa —
5.1 3HAaHWUW OCHOBHBIX Pa3IEcIiOB
MOJTyYE€HHBIX IIPU Pemenue
KypcoB 89 kiaccoB
U3Y4YEeHHUHU Kypca AKCIEPUMEHTAIbHBIX




XUMHAHU 89 Ki1accos

3aa4 10 TeMe
«MerTasl,
HEMETAJIbI U UX
COEIUHEHHUS
Pemenue
KaueCTBEHHBIX 3a]1a4
1 pacu€THBIX 3a7a4
Pa3IMYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCJIE
OJIMMITUAIHBIX, IO
W3yYEHHBIM TEMAM

Hroro

OBLIEE KOJIMYECTBO
YACOB 110 NIPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpakTukym. Posib Xxrimuu B
YKU3HU YeJIOBeKa

[Ipaktukym. Hucteie
BEUICCTBA U CMECU

IIpakTukym. Beimonnenue
TBOPYECKHUX 3aJaHUH 110
TeME «ATOMBI U MOJIEKYJIBD)

[IpakTukym. BeimonHenue
TBOPUYECKUX 3aJaHUM T10
TeMe « XMMUYECKHE
3JIEMEHTHI»

[Ipaktuxkym. Pemenuve 3anau
10 TeMe «XHUMHUYECKas
¢dopmyna. BaneHTHOCTD
aTOMOB XMUMHUYECKHUX
3JIEMEHTOB

[IpakTukym. ATOMBI,
MOJIEKYJIbl, XUMUYECKHE
aneMeHThl. BemecTa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO




CTpoeHUsA. XUMUYECKas
dopmymna

[IpakTukym. Pacuétsl o
XUMHYECKUM (popmyam

[IpakTukym.YpaBHeHUs
XUMUYECKHUX PEAKIUN

[Ipaktukym. Pacu€rsl 1o
YPaBHEHUSM XUMHUYECKUX
peaxkuuii

10

[Ipaktukym. Pacu€Tel mo
YPaBHEHUSM XUMUYECKUX
peaxkuui

11

[Ipaktukym. [IpencraBnenue
o razax. Bo3ayx kak cmech
razoB. 3aKOH ABOrajpo.
OOBbEMHBIE OTHOILICHHS
ra3oB [PU XUMHUYECKUX
peakius

12

[IpakTukym. TemnoBoit
3D PEeKT XUMUIECKUX
peaxkuui

13

[Ipaxtukym. Pemenune 3anau
10 YPAaBHEHUAX XUMHUYECKUX
peakuuii

14

[Ipaktuxym. Bonopon u ero
CBOMCTBA

15

IIpaxtuxkym. Pemenue
pacy€THBIX 3a1a4 110




YPaBHCHUAM XUMHWYCCKUX
peaKIuil ¢ yyacTueM
BOJIOpOJIA

16

IIpakTukym. Pemienue
pacy€THBIX 3aJa4 110
YPaBHEHUSAM XUMHUYECKUX
peaxkuuii

17

[IpakTukym. Pemenue
pacuéTHBIX 3a7a4 C
HCII0JIb30BAHUEM Ta30BbIX
3aKOHOB

18

[IpakTukym no teme «Bozaa
U eé cBoiicTBa. OCHOBAHUS)

19

[Ipaktukym. Pemenue 3anau
C UCITIOJIb30BAHUEM ITOHATHUA
«maccoBas A0Js
pacTBOPEHHOTO BEIIECTBA»

20

IIpakTrkym 1o Teme
«OKcHuIb

21

[TpakTuKy™M 10 Teme
«OCcHOBaHUM

22

[IpakTuKyMm 1o Teme
«KuciaoTe»

23

[Ipaktukym no teme «Conn»

24

[IpakTuKy™m 1o Teme
«I'eHeTnuecKas CBA3b MEXIY
KJIACCaMH HEOPTaHUUYECKUX
COEMHEHUIN




25

[Ipaktukym. Pemenue 3anau
1o ¢opMyJaM U ypaBHEHUSIM
XUMHYECKHUX PEaKUi

26

[Tepnoguueckunii 3aKOH
XUMHUYECKHUX DJIEMECHTOB
JI.1. MenaeneeBa u
CTPOEHUE aTOMa

27

ITpaktukym. CocTtaB
aTOMHBIX siaep. CTpoeHue
AIEKTPOHHBIX 000TI0UEK
aTOMOB

28

[IpakTukym.
3aKOHOMEPHOCTH U3MEHEHHUS
CBOIICTB aTOMOB pajuyca
ATOMOB XUMHUYECKHUX
AJIEMEHTOB, METAIITUYECKUX
Y HEMETAJUIMYECKUX CBOUCTB
M0 TPpyMIaM U mepuogam

29

IIpakTukym.
XapakTepucTuka
XMMHYECKOI'0 JIEMEHTA I10
€ro IMOJIOKEHUIO B
[Iepnoanueckoii cucreme
.. Menneneena

30

XUMHYecKas CBSI3b U €€
BUBI

31

[IpakTukym. MexaHu3mMbl
00pa3oBaHMs KOBAJIEHTHOM U
WOHHOM CBSI3H.




ONEKTPOHHBIE U
CTPYKTYpHBIE (hOPMYJIBI
BenecTs. KatnoHs! n
AQHHOHBI

KpI/ICTaJ'IJII/I‘leCKI/IC u

32 amopdHsble BeuecTa. TUIIbI 1
KPUCTAJUIMYECKUX PEIETOK
[IpakTukym. OKHCIUTENBHO-

33 BOCCTAHOBUTEJIbHBIC 1
peakuuu

14 O6061eHne 1 |
CUCTeMaTHU3alusl 3HAaHUH

OBILIEE KOJIMYECTBO 34

YACOB 11O TPOTPAMME




9 KVIACC

Ne
/o

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTejibHbIEC

pecypchl

[Ipaktukym. [lepnoanueckas
CHCTEMa XMMHYECKUX
snemenToB JI.U. Menaeneena.
CTpoeHue BelecTna.
XuMudeckas CBI3b

[TpakTukym. OCHOBHBIE
KJIaCChl HEOPTaHUYECKHUX
COCIUHEHUN

[IpakTukym. D1€MEHTHI

XUMHYECKOHN TCPMOIAUHAMUKHU.

3akou ['ecca

[Ipaktuxym. CkopocTh
XUMHYECKOU PEAKLUU.
@DakTOpHI, BIUAIOIIKAE HA
CKOpPOCTb XUMHYECKOU
peakuuu. [Tonstue o
XUMUYECKOM PaBHOBECUHU,
npunuun Jle [Hlarense

[IpakTukym. OKucCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

IIpakTukym.
DNEeKTpOoNUTHYECKAs
nucconyanug. XuMHU4eCKUe




peakilMu B pacTBOpax.
CuibHbIE U cl1a0bIe
ANEeKTPONuThl. CTENneHb
JUCCOIHAIINH, KOHCTaHTa
mucconuanuu. MloaHoe
MIPOU3BEICHNE BOJIBI.
Bonopoansliit mokaszaTtesnb

[IpakTukym. Peakuun
HOHHOTO oOMeHa. ['maponm3
coJen

IIpaktukym. Pemenue 3anau
1o TeMe «DJIEKTPOIUTHIECKAs
JHUCCcOIUaIsl. XUMHUUYECKHUE
pPEAaKLIHH B PaCTBOPAX»

[IpaxTukym. O6mas
XapaKTepUCTHKA HEMETAIUIOB.
l"anorensr

10

[IpakTukym. Xmop u ero
Ba)KHEHIIINE COeTUHEHUS

11

[IpakTukym. OOmias
XapaKTePUCTHKA XUMUYECKUX
sneMeHTOB VIA-rpynmnsl

12

[Ipaktukym. Cepa u e
BAKHEUIIINE COETNHEHU

13

IIpakTukym. Pemenue 3anau
10 YPAaBHEHUAM XUMHUUYECKUX
peaxkuuii

14

[Tpaktuxym. Obmas




XapaKTEpUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T u ero
CBOMCTBA

15

[Ipaktukym. Baxneitmue
COCIMHEHMS a30Ta

16

[Ipaktukym. Pemenne
PpacYETHBIX 3aJ7]a4 110 TEME
«A30T U ero BaKHEHIIIHE
COEIUHEHHUSY

17

[paktuxym. @ochop u ero
BayKHEHIIINEe COeTMHECHUS

18

OO1m1as xapakTepUCTHKA
351eMeHTOB [V A-rpynmsl.
Yraepon u ero cBoiicTBa

19

[Ipaktukym. Baxneiimue
COCIMHEHMS yIiepoaa

20

IIpaxktukym. Kpemnuii u ero
COCIMHEHUS

21

IIpaktuxkym. Pemenue
pacu€THBIX 3a/a4 110
YPaBHEHUSAM XUMHUYECKUX
peaxkuuii

22

OO1m1ast XxapakTepUCTHKA
XUMHYECKHX 3JIEMEHTOB —
METaJUIOB Ha OCHOBAHUU UX
nosioxkenus B [lepuonnueckon
CUCTEME XMMHUECKHUX
anemenToB .. Meneneesa




U cTpoeHust aToMoB. O01mue
XUMUYECKHUE CBOKCTBA
METaJIOB

23

Kopposus merannos. CruiaBbl
meTauioB. O61ue crnocoob!
MOJTyYeHUSI METAIIJIOB.
DneKTpoan3

24

[TpakTukym. lllenounsie
METaJIJIbl U UX BayKHEHIIne
COEIMHEHUS

25

[IpakTukym.
[llenouno3zemMenbHBIC
METaJUTbl, MATHAHM B UX
BOKHCUIIINE COCTMHCHUS

26

[IpakTukym. ATIOMUHUHN U €T0
BayKHEHIIIEe COeTMHEHUS

27

OOm1ast xapakTepUCTHKA
MeTtasuioB b-rpym.
[Ipaktuxkym. Menp, cepebdpo,
[UHK U UX BaKHeHIIne
COEIMHEHUS

28

[IpakTukym. XKeneso u ero
Ba)XKHEUINNE COCOUHEHUSI

29

Baxxueinne BeniecTsa 1
MaTtepuaibl, 00JaCTH UX
npumeHeHus. HoBbie
MaTepuabl U TEXHOJIOTHUH.
[IpuHIUIIBI «3E€TIE€HON XUMUM




30

XUMUs U 310pOBbBE.
DKosornyeckue npooIeMsl,
CBSI3aHHBIE C COCTUHEHUSIMHU
yriepoja, a3oTa, Cephl,
TSDKEITBIX METAIIIIOB
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[Ipaktuxkym. O6001eHue
U3y4eHHOro. Penienue
KayeCTBEHHBIX U
KOJIMYECTBEHHBIX 3aa4 10
U3Y4YEHHBIM TEMaM
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[Ipaktuxkym. O6001eHue
U3y4eHHOro. Penienue
KayeCTBEHHBIX U
KOJIMYECTBEHHBIX 3a7a4 110
U3Y4YEHHBIM TEMaM
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[Ipaktukym. O6001meHue
U3y4eHHOro. Penienue
KayeCTBEHHBIX U
KOJIMYECTBEHHBIX 3a7a4 110
U3yYEHHBIM TEMaM
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[Ipaktukym. O6001meHue
U3y4eHHOro. Penienue
KayeCTBEHHBIX U
KOJIMYECTBEHHBIX 3a7a4 10
U3yUYEHHBIM TEMaM

OBIIEE KOJIMYECTBO YACOB
1O TPOI'PAMME

34
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