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MNOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEJMETA 3OnektuBHOro Kypca

0 XMMHUHU "XUMH B 337a49axX U YIPAKHEHUAX "

CoBpeMeHHBIN CTaHAAPT coepkKaHusl 00pa30BaHUs 110 XUMHUH MPETyCMaTPUBAET
CO37[aH1€ YCIOBUH JIsl JOCTUXKEHHUS YUAIIUMHUCS CIIETYIONINX LIEeJIeH: OCBOCHHE
OCHOBHBIX MOHATHIA U 3aKOHOB XMMUM; OBJIAJICHUE YMEHUSIMU MPOU3BOIUTh
pacy€Thl HA OCHOBE XUMUYECKHUX (DOPMYJT BEUIECTB U YPABHEHUM XUMUYECKHUX
peaKiyii; pa3BUTHE TO3HABATEIbHBIX UHTEPECOB U MHTEIIEKTYaIbHBIX
CIOCOOHOCTE B Mpoliecce MPOBEACHHSI XUMUIECKOTO SKCIIEPUMEHTA,
CaMOCTOATEIbHOTO TPUOOPETEHHS 3HAHUI B COOTBETCTBUU C BO3ZHUKAIOIIUMU
YKU3HEHHBIMU NMOTPEOHOCTSIMU;, MPUMEHEHUE MOTYUYCHHBIX 3HAHUN U YMEHUM N5
pElIeHUs IPAKTUYECKUX 337a4 B IOBCETHEBHOW KU3HU; BOCIIUTAHUE OTHOILICHHUS
K XMMUU KaK K OTHOMY U3 (yHJaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
3JIEMEHTY 00111€4eI0OBEYECKON KYJIbTYPHI.

BazucHbiil yueOHBIH M1aH B ero geaepaibHOM YacTH NpelyCMaTpUBAET U3YUCHUE
Kypca XMMHH 110 2 yaca B HeJeno B 8 — 9 kitaccax . JlaHHbI 00BEM 4acoB He
JIOCTATOYEH JJIsl peaju3alliy CTaHJapTa OCHOBHOTO 00111ero 00pa3oBaHus MO
xuMHuU. OHUM U3 NTOCJIECTBUI COKpAIEHNs YUCIla yYeOHbIX YacoB
3aKJIF0YAETCS B TOM, YTO Y YUUTENS NPAKTUUECKU HE OCTAETCSI BPEMEHHM IS
0TpabOTKM HaBBIKOB PEIICHUS 3a/1a4, @ UMEHHO 33]1a4 00eCTIeYnBaIOLINX
3aKperIeHHE TEOPETUUECKUX 3HAHUM, KOTOPbIE€ y4aT TBOPUECKU IPUMEHSTh UX B
HOBOU CUTYallUH, JOTHYECKN MBICIIUTb.

Pemienue 3amad M BBINOJHEHHE YIPAXHECHUH 3aHUMAeT B XHMHYECKOM
oOpa30BaHMM BaXHOE MECTO, TaK Kak 93TO OJMH M3 IPUEMOB OOYyYCHUS,
MOCPEACTBOM KOTOpOro obecreumBaeTcsi 0oJiee TIIyOOKOE M IIOJIHOEC YCBOCHHE
yueOHOro MaTepuajia 10 XHMHUW. YTOOBl HAyuyWThCA XHUMHH, HW3YYCHHE
TEOPETUYECKOIO0  Marepualia  JOJDKHO  COYeTaThCs €  CHUCTEMATHYCCKUM
UCIIOJIb30BaHUEM PEIICHUS Pa3IUYHbBIX 3a/1a4 M BBITIOJHEHHUS YITPaKHEHUN

Pewenne 3a1a4 U BBINIOJHEHNE YIPAKHEHUN CONEUCTBYET KOHKPETU3ALMU U
YOPOYEHUIO 3HAHUM, Pa3BUBAET HABBIKM CAMOCTOSITENIbBHOW pabOThI, CIYXKHUT
3aKPEIUIEHUIO B MAMSTH YYalIUXCsl XUMHYECKUX 3aKOHOB, TEOPUM W BaKHEWUILIHMX
IOHATUN. BpINoJIHEHME 3a1ay U YNPaKHEHUM paclIupseT KpPyro3op ydaiuxcs,



IIO3BOJIIET YCTAHABIMBATH CBSA3M MEKIY SBICHUSMHM, MEXKIy IPUYUHON U
CJIICAICTBUEM, Pa3BUBACT YMEHHME MBICIUTHh JIOTUYECKU, BOCIUTHIBACT BOJIIO K
IIPEOJIOJICHUIO TPYAHOCTEH. YMEHUE pellaTh 3aJaud, BBIIOIHATH YIPAKHEHUS
ABJISICTCA OAHUM U3 II0KA3aTesie YpPOBHA pPa3BUTUS XUMHWYECKOI'O MBILUICHUS
yyaluxcs, TTyOnHbl YyCBOCHUS UMHU Y4EOHOTO MaTepuaa.

[Iporpamma 2JIeKTUBHOTO Kypca «XHMHS B 3aJa4aX U YIPAKHCHUIX)
npeaHa3HavYeHa JJisd ydammxcs 8 KiaccoB 00I1eo0pa3oBaTeIbHOM IMIKOJIBL. B
IIKOJLHOM MTPOTrpaMMe CYIIECTBYET MU30INYECKOE BKIIOUCHUE PACUETHBIX 3a/1a4
B CTPYKTYpPY YypOKa, YTO CHWIKaeT JMJIAKTUYECKYI) POJIb KOJUYECTBEHHBIX
3aKOHOMEPHOCTEH, U MOXET MPUBECTH K MOBEPXHOCTHBIM MPEJACTABICHUSIM Y
y4aluxcsi 0 XUMHU3ME MPOIIECCOB B MPUPOJE, TEXHUKE U BbI3BATh 3aTPYAHEHUS B
nanpHeleM u3ydeHud XuMmuu. Co3HaTelabHOE W3YyYEHHE OCHOB XUMUU
HEMBICTUMO 0€3 MOHMMaHUs KOJWYECTBEHHON CTOPOHBI XMMHUYECKHUX MPOIECCOB.
Peanuzanus nporpaMMbl OCYIIECTBIISIETCS. HA OCHOBE MEXIIPEIMETHBIX CBSI3EH
XUMHUH ¢ MaTEeMaTUKOM, pu3nKoi B o0beMe 34 Jacos.

OOyueHue 1o nporpaMme 3JEKTUBHOTO Kypca MOMOXKET yJallluMCsl OCYLIECTBUTh
BBIOOD MpOQHIIA I MOCIENYIOMEro 00y4eHHs B CTAPIIMUX KJIACCAX, 4 YUUTEIIO
JACT BpeMS JJI 3aKPEIUICHHS IPOIPAMMHBIX HABBIKOB U YMEHHM 110 XUMHUH.

EJIA U3YUEHN S YUEBHOI'O ITPEAMETA XMW

CO3/1aTh YCJIOBUS JJIsl peaN3allii MUHUMYMa CTaHAapTa COJEpKaHUS
oOpa3oBaHus 3a KypC OCHOBHOM IIKOJIbI, OTPAa00TATh HABBIKU PEIICHHUS 3a71a4 U
MOJATOTOBUTH IMIKOJLHUKOB K 00Jiee TITyOOKOMY OCBOCHHUIO XUMUH B CTAPIITNX
KJIaccax.

MECTO YYEBHOI'O ITPEJIMETA 2JIEKTMBHOI'O KYPCA "X1MU4 B
3AJAYAX U VITPAXKHEHUAX" B YHEBHOM IUIAHE

[Iporpamma 3JI€KTUBHOTO Kypca «XUMHS B 33/1a4ax U yIPAKHEHUAX» pacCUUTaHa
Ha peanu3aluio B TeueHue 68 yueOHbIx yacoB B 8—9 kiaccax (34 vaca B 8 kiiacce
u 34 yaca B 9 knacce).



COAEPKXAHUE YYEGBHOT O IPE/IMETA 2JIEKTUBHOI'O KYPCA
"XUMUA B 3AJAYAX U YIIPA’KHEHUAX"

8 KIIACC

Paznea 1. IlepBoHayaibHble XMMUYECKHE MIOHATHS

Xumusi — BakHasi 00JacTh €CTECTBO3HAHUS M MPAKTUUECKON JESTEIbHOCTU
yenoBeka. [Ipenmer xumun. Posib XMMuM B KU3HU YEIOBEKAa. XHUMUS B CHCTEME
Hayk. Tema wu BemecTtBa. PU3NYECKME M XUMHYECKUE CBOMCTBA BEUIECTB.
ArperaTHble COCTOSIHHMSI BEHIECTB. [IOHSATHE O TEOPETUYECKUX U IMIIUPUUYECKHUX
METOJaxX TMO3HAaHMUS B €CTECTBEHHBIX HaykKax. lIpencraBieHuss o0 HaydyHOM
MMO3HAHUU HA SMIIUPUYECKOM YPOBHE. S3bIK XUMUHU.

[Tonsitue 0 MeTomax pabOThl ¢ XUMHUYECKUMH BemecTBamu. O0opymaoBaHue
IIKOJLHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpaileHus ¢
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemectBa U cMecu. CnocoOwbl pazgeneHuss cmeced. (Ouuncrtka
BEIIECTB. ATOMBI MU MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHTHI. [IpocThie M CIOXKHbBIE
BelllecTBa. MeTasuibl U HEMETALIBI.

Xumuueckas ¢dopmyna. OTHocuTenbHas aroMHas Mmacca. OTHOCUTENTbHas
MOJIEKYyJIsIpHasg macca. MaccoBas 01 XHUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHM.
Haxoxnenue npocreiimeit (opMyIbl BEIIECTBA 10 MACCOBBIM JI0JISIM 3JIEMEHTOB.

KonuuectBo BemiectBa. Monb. MonsipHas macca. Pacuetsl mo dopmyniam
XAMHUYECKUX COCIUHEHUU. MonsipHas Macca cMecu BelecTB. MoJibHasg H0JA
XUMHUYECKOTO dJIEMEHTa B CoeNMHEeHHH. HaxokaeHue mnpocrteimei GhopMybl
BEILIECTBA MO MOJIBHBIM JIOJISIM 3JIEMEHTOB. XUMHUYECKasi PEaklusl U €€ MPU3HAKU.
VYcioBus NPOTEKaHU XUMHUYECKMX peakiuid. XUMHUYECKUE YpaBHEHHs. THIIBI
XUMHUUYECKUX peakuuii. PacyeTsl Mo XUMHUYECKUM YPaBHEHUSIM.

IKcnepumenmanvbHoe uzyueHue euecms U A6J1eHuUll:

— M3ydeHue u onucaHue (PU3MYECKUX CBOMCTB 0O0pa3lloB HEOPTaHUUYECKUX
BEIIECTB.

— IlpaBuna pabotsl B 1abopaTopuu U mpueMbl oOparieHus ¢ 1abopaTopHbIM
000py1I0BaHUEM.

— Paznenenue cmecen.

— Onucanue (U3UYECKUX CBOMCTB OOPa3I0OB HEOPTAaHUYECKUX BEIIECTB —
METaJUIOB U HEMETAJIJIOB.

— Habmronenne Gpu3n4Yecknx U XUMUUECKUX SIBICHUM.

— HaOmronenue u onucaHue NMPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIUit
Pa3HBIX THUIIOB.



Pemenue pacueTHpix 3amady 1o (QopmyliaM W YpaBHEHUSIM XUMHUYECKUX
peaKuui pa3InuHOIO YPOBHS CJI0KHOCTH, B TOM YHCJIE OJTUMITHAHBIX.

Pa3znen 2. BaxkHeiiime npeacTaBUTe I HEOPraHM4eCKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. 3akoH ABorajapo. MolisipHblil 00bemM
razoB. OTHoOcUTENbHAas IUIOTHOCTh Tra3oB. OrmnpeneneHrue OTHOCUTEIbHOU
MOJIEKYJIIPHOM Macchbl Ta3000pa3HOT0 BELIECTBA IO M3BECTHOM OTHOCUTEIBHOU
I0THOCTH. OOBbEMHBIE OTHOILICHUS Ta30B MIPU XUMUYECKUX PEAKIUSX.

Kucnopon. Oxcunpl. Ilpumenenne xucinopoaa. CrocoObl NOJy4EeHHS
KHCIIOpoJia B JIaOOpaTopuu U npombiluieHHOCTU. [loHsiTue o karanuzatope. O30H
— QJUTOTPOIHAs MOAU(PUKALIMS KUCIOPOIA.

TernoBoit »hdEeKT XMMHUUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U SHJIOTEPMUYECKUE PEAKIIUY.

Bonopon. Haxoxnaenue Bogopona B mpupoje, GU3MYECKUE U XUMHUYECKUE
CBOICTBa, IPUMEHEHHE, CIIOCOOBI oJIydeHHUs. [[oHATHE O KUCTOTaX U COJISX.

Bonma. ®usnueckue cBoimcTBa BOoAbl. Boma kak pactBopurenb. PacTBOpEI.
HacpllieHHbIE M HEHACBIIIECHHBIE PacTBOpPHL. PacTBOPUMOCTH BELIECTB B BOJE.
CriocoObl BbhIpaKeHHsS] KOHILIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacCTBOPEHHOTO
BEIIECTBA, MOJIIpHAs KOHIIEHTpauus. Poib pacTBOPOB B IIPUPOAE U B KU3HU
YeJIoBeKa.

Xumuueckne cBoiicTBa BoAbl. IloHstne 00 ocHoBaHusx. Ilomgarne 00
MHIMKaTOpax. KpyroBopoT Boabl B NIpUpPOAE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa u ouucTka nOpupoaHbiX Boia.Kiaccudukanus  HeopraHUYeCKUX
coequHennit. Okcunpl. Kiaccuukanus okcuaoB: coseoOpasyroiue (OCHOBHBIE,
KHCJIOTHBIC, aM(pOTEpHBIC) U HEeCOae00pa3yroIme.

@u3nyecKkre U XapaKTEepHbIE XWMHUYECKUE CBOMCTBA OKCHAOB. llomyueHue
OKCH/JIOB.

[IoHATHE O TMAPOKCUIAX — OCHOBAHUSAX M KUCJIOPOACOAEPKAIUX KHUCIOTaX.
Kucnotel. ®dusnueckne M XUMUYECKUE CBOWMCTBA KHUCIOT. llomydeHue KHUCHOT.
Kucnotsl B npupose, NpUMEHEHNE BaXKHENIITUX KHACIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
ocHoBanwms. Illemoun, ux cBoiicTBa W crmocoObl moiyudeHus. HepactBopumsbie
OCHOBAHMsI, UX CBOMCTBA U CIIOCOOBI MOTYUYEHUS.

AmdotepHocTs. [ToHaTHEe 00 aMPOTEPHBIX THAPOKCUIAX U TIOTyUCHHUE.

Comu. ®duznueckne M XapaKTepHbIE XUMHUYECKHE CBoOMcTBa. llomydenue
COJIEH.

['eneTnyeckas CBI3b MEXKAY KJIaCCAaMU HEOPTAHUYECKUX COEIUHEHHU.

IJKcnepumMenmanbHoe u3yueHue 8eujecme U A61eHUIL.:



— O3HakomIIeHHE ¢ 00pa3IiaMu OKCUIOB M ONTMCAHUE UX CBOMCTB.

— [onydenue, cobupanuie KUCI0po/ia, U3y4eHHe ero CBOMCTB.

— [onydyenue u cobupanue BoI0poOa.

— B3anmojielicTBrE KUCIOT C METAILUIAMHU

— IlpuroroBiieHne pacTBOPOB C  OMNPEACICHHOM MAacCOBOM  JOJIEHN
PacCTBOPEHHOIO BEILIECTBA.

— Onpenenenre pacTBOPOB KUCIOT U IIET0YEH C MOMOIIbIO UHIUKATOPOB.

— B3aumopencTeue KUCIOT ¢ METAIAMH, PEAKIUM HeWTpanu3anuu. Peakuys
HEUTpaJIU3aIUU.

— B3aumogeiictBre pacTBopa cepHoit KuciaoThl ¢ okcuaoM meau(ll).

— [lony4yeHre HEPACTBOPUMBIX OCHOBAHUM U U3YYEHUE UX CBOWCTB.

— BeITeCcHEHME OJHOTO METAIIIa IPYTUM U3 PACTBOPA COJIH.

— BzauMoelicTBre THAPOKCHIA [IMHKA C PACTBOPAMU KUCIIOT Y MIETOYEH.

— Pemenne skcnepuMeHTanbHBIX 3aady MO TeMe «OCHOBHBIE KJACChI
HEOPraHUYECKUX COCIUHEHUIN.

Pemenue 3amad ¢ MCHONB30BAaHUEM IOHATHUM «MaccoBas JOJISI BELIECTBA B
pacTBope»;  «MOJIsIpHas  KOHLIEHTpAalUs», C  HCHOJIb30BAHHEM  KPHUBBIX
pacTBOpUMOCTHU. PelieHne pacyeTHbIX 3a7a4 [0 YPaBHECHHUSAIM XHUMHUYECKUX
PEaKIN pa3HBIX TUIIOB U YPOBHEU CIOKHOCTH, B TOM YHCJIE OJIMMITHATHBIX.

Pazgen 3. Ilepuoamueckuit 3akoH u Ilepuoguyeckass cucrema
xumMu4deckux djiemenToB /I.. MeHnaeeeBa.

Crpoenue aroMoB. XuMH4uecKkasi CBsI3b. OKUCIUTEIBHO- BOCCTAHOBUTEIIbHBIC
peakiuu

[lepuognueckuit 3akoH .M. MengeneeBa. Ctpoenune artomoB. CocrtaB
aTOMHbIX snep. HM3orombl. PaanoakTUBHOCTB. DNEKTPOHBI.  DJIEKTPOHHAs
opOuTalb. DHEPreTHYECKUe YPOBHHM W TOIYPOBHH atoma: S-, P-, d-opOuraim.
DNEeKTpOHHBbIE KOH(QUIypalMh M 3IIEKTpOHHO-Tpaduyeckre (opMysabl aTOMOB.
OU3NYECKUN CMBICII MOPSAIKOBOrO HOMEPA, HOMEPA NEPUOJIa U TPYIIIbI SJIEMEHTA.
CtpoeHue 2JIEKTPOHHBIX 000JI0OUEK aTOMOB MEPBBIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuomuueckont cucrembl JI.M. MennaeneeBa: pacnpenesieHue 3JIEKTPOHOB I10
PHEPreTUYECKUM YpPOBHSAM, TMOAYpOBHAM U opbOutanmsiMm. Dusmdeckuid cmbIC
[Ieprnoanyeckoro 3akoHa.

3aKOHOMEpPHOCTH HM3MEHEHUSI pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TIpynnaM W TEpPUOJAM.
N3MmeHenrne KUCI0THO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMHUUYECKUX DJIEMEHTOB B
Mepuojiax M Trpymnmax. XapaKTEPUCTHKA XHMHUYECKOrO 3JIEMEHTa IO €ro
noJiokeHuto B [lepunoanueckoi cucreme J1.1. Menneneena.



3nauenue [lepuoauueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BUTHUS Haykd U npaktuku. .M. MenneneeB — ydeHbld U
IpaKIaHUH.

DIIEKTPOOTPULIATENIBHOCTh XHUMHUYECKHX DJEMEHTOB. XUMHYECKasi CBS3b.
Buapl XMMUYECKOM CBS3W: KOBAJCHTHAs TOJISIPHAsA CBS3b, KOBAJICHTHAA
HEMOJISIpHAsl CBSI3b, MOHHAs CBsI3b. MexaHuU3Mbl OOpa3oBaHUs KOBAJEHTHOW H
WOHHOW CBSI3U. DJICKTPOHHBIE M CTPYKTYpHBIE (GopMysbl BemiecTB. KaTnoHsl u
AHHOHBL.

Kpucrammmueckue wu amopdHble BemiecTBa. THUIMBI  KPUCTALTUYECKUX
peLIETOK: MOHHAs!, aTOMHAasA, MOJIEKYJISIPHAsA U UX XapaKTEPUCTHKHU.

Crenenp oxucieHus. OrnpeneneHue CTENEHEd OKUCICHHUS aTOMOB B
OMHApHBIX  coeNMHEHUsAX.  OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
CocrTaBiicHME YpaBHEHHH  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN U
paccTaHoOBKa B HUX KOA(P(OUIIMEHTOB METOIOM AJIEKTPOHHOTO OanaHca.

JKCIEePUMEHTAJIbHOE U3YyYeHUE BEelIeCTB U SIBJICHUI:

— O3HakoMJIeHHE ¢ 00pa3llaMy METAJJIOB M HEMETaUIoB. MoJennpoBaHue
CTPOCHHUSI MOJIEKYJl TMpU TOMOIIA PUCYHKOB, MOJEIEH, OAIEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYI.

— OnbITHI, WUTIOCTPUPYIOLIAE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
Pemienne pacueTHbIX 3ajay 1o GopMmyjaM U YpPaBHEHHSIM XUMHUYECKUX peakIui
Pa3HBIX TUIIOB U YPOBHEM CIIOAKHOCTH, B TOM YUCIIC OJTUMIINAIHBIX.

9 KIIACC

Paznen 1. BemecTBO U XMMHYECKAsI peaKUusi

[ToBTOpEHNE OCHOBHBIX pa3lenoB Kypca 8 kiacca. Ilepuoanueckas cucrema
XUMHUUYECKUX 3JIEMEHTOB B CBETE MPEICTABICHUN O CTpoeHUM aTtoma. CTeneHb
OKHUCJICHUS M BaJEHTHOCTh. lIpeincraBieHne O MEPUOIMYECKOW 3aBUCHUMOCTHU
CBOMCTB XHWMHUYECKUX DJJIEMEHTOB (DJIEKTPOOTPUIATEIBHOCTh, OKHUCIUTEIIBHO-
BOCCTAHOBHUTEJbHBIC CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOWMCTBAa OKCHJIOB H
THIPOKCUIOB) OT CTPOCHHUS aToMa.

Bunbl xumMudeckoil CBSI3W: MOHHAs, KOBJICHTHAs (HEMOJsSpHAs, MOJIApHAas);
OOMEHHBIN U JIOHOPHO-AKIIEITOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJICHTHOM CBSI3H.

Tunel KpUCTALUIMYECKUX PELIETOK — aTOMHAs, WOHHAs, METAJLUINYECKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUMNA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHUYECKOU CBA3U.

OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEaKIUh. DJIEMEHTHI
XUMHUYECKON TEPMOJMHAMUKHU. ODHEpPreTMKa XUMHUYECKUX peakuuid. TemioBoi



dpDEeKT XUMHUYECKOW peakiuu. OK30- U IHAOTEPMHUYECKHE PEaKIIUH,
TEPMOXUMHUYECKUE YpABHEHHUS. 3aKOH ['ecca u ero cieacTBusl.

[IoHATHE O CKOPOCTM XHMHYECKOW PEAKIHUH. 3aKOH JEUCTBYIOLIMX Macc.
@akTOphl, BAUSAIONIME HA CKOPOCTh XMMHUYECKON pEaklMu. DHEPrus aKTUBALUU.
[Tonsitue o katanusze. epmenTbl. THTrHOUTOPEI.

O6paTuMble U HEOOpaTUMbIE XUMUUYECKUE peakiuu. [[oHsITHE 0 XUMHUYECKOM
paBHoBecuu, npuHoun Jle Illarense. VYcioBud CMENIEHHS XUMHYECKOTO
paBHOBecHUsl. DaKTOpPhI, BIMSIONIME HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[IporHo3upoBaHrWe BO3MOYKHOCTA NPOTEKAHUS XUMHUYECKUX IPEBpALCHUN B
pPa3IMYHBIX YCJOBHUSIX HAa OCHOBE IMPEACTABICHUN 00 H3YYEHHBIX JJIEMEHTax
XUMUYECKON KNHETUKU U TEPMOJUHAMHUKHU.

OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIE peaKunu. OKUCIUTETBHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCIIeHHs. BaxnHenmme okuciautenun ©  BoccraHoBuTenu. (CocraBieHue
YPAaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C HCMHOJIb30BAaHUEM
METO0/1a AJIEKTPOHHOTO OanaHca.

DNEeKTpOoIuTHYECKass Jauccouranusl. XUMHYECKUE pEaKUUd B pPacTBOpax.
Teopuss  SIEKTPONMTUYECKOM  aucconmanuu. PacTBopeHne kak  (Qu3MKO-
XUMHUUYECKUU TMponecc. IDIEKTPOIUTB M HEINEKTpOoiauThl. CullbHBIE U cialOble
anekTposuThl. CTeneHp aucconuanuy, KOHCTaHTa aucconuaunu. HoHHOe
Ipou3BeAeHUE BOAbl. Bonopoanslii mokasarens. IHAMKATOPEI.

Peaxkuuu noHHOrO OOMEHa. Y CJIOBUSI TPOTEKAHUS peaKluii HOHHOTO OOMEHa.

I'mpposm3 coneii. loHHbIE ypaBHEHUs TUAPOJIM3a COJEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

IJKchepumenmanvbHoe u3yueHue 8eujecme U A61eHUIL.:

— HM3ydeHue 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW PEAKUMU OT PA3JIUYHBIX
(hakTOpOB.

— Pemenne SKcnepUMEHTAIBHBIX 3aa4 10 Teme «OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIE PEAKLIAN.

— Peakium noHHOTO OOMEHa.

— Pacrio3naBanue pacTBOpOB COJIEN € MOMOIIBIO HHAMKATOPA.

— Pacno3HaBaHMEe HEOPraHWYECKHUX BEIIECTB C MOMOULIBK) Ka4eCTBEHHBIX
pEaKIMid Ha UOHBI.

Pemienre kadyeCTBEHHBIX 3ajlad M PACUETHBIX 3a7ad Pa3JIMYHBIX THUIIOB H
YPOBHEH CJIOKHOCTH, B TOM YHCIE OJIUMMIOMUAIHBIX, MO TemMaM «OCHOBHBIC
3aKOHOMEPHOCTU MPOTEKAHUS XHUMHUYECKHUX PEAKIUIN», «DICKTPOITUTUYECKAS
JIUccoUUanusl. XMMHUUECKUE PEAKIIUU B PACTBOPAXY.



Pa3nen 2. HemeTa/sIBI M UX cOeTMHEHUS

OO6mast xapakrtepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX 3JIEMEHTOB, IPOCTHIX BELUIECTB, AJLIOTPOITHS.

OO6mras xapakTepucTuka rajoreHoB. duU3nyeckue U XMMUYECKHE CBOMCTBA,
CIIOCOOBI MOTYYEHUS U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIITUX COSTUHEHUH.

OO01ast XxapakTepUCTHKAa XUMHUUYECKHUX 1eMEeHTOB VIA-rpynnel. @uznueckue
U XUMHUYECKHE CBOWMCTBA, CIOCOOBI TOJYyYCHUS M TIPUMEHEHUS CEpPhl M €€
Ba)KHEHIIINX COCTUHEHU.

OO01mast XxapakTepucTUKa XUMUYECKUX 31eMeHToB VA-rpyiibl. Ouznueckue
U XMMHYECKHE CBOMCTBA, CIOCOOBI MOJIY4YEHHsS M MPUMEHEHHE a30Ta U €ro
BaXKHEHIINX coeauHeHNH. Ou3nyeckue M XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MoJTy4eHus U mpuMeHeHue Gpocdopa v ero BaKHEUIINX COSTUHECHUM.

OO01mast xapakTepUCTHKa XUMHUYECKUX 1eMeHTOB |IVA-rpynnbl. @uznueckue
U XMMHUYECKHE CBOMCTBA, CIOCOOBI MOJYyYEHHUS W MPUMEHEHHE YIJIepoAa U €ro
BaOXHEHIMX coenuHeHuil. [lonstue 06 agcopOiuu.

duznyeckre U XMMUYECKHE CBOMCTBA, CIOCOOBI MOJMYyUYEHUS] U MPUMEHEHHE
KPEMHHUS U €r0 BaXKHEUIINX COCTUHEHUMN.

IKcnepumenmanvbHoe usyueHue ewecms U A61eHU:

— O3HakoMIIeHHE C 00pa3iaMu MPUPOIHBIX XJIOPUAOB (TaIOTCHUIOB).

— M3ydeHne CBOMCTB COJISTHOM KUCIOTBHI.

— KauecTBeHHbIE peakiiuu Ha XJIOPUI-, OpOMU/I- U UOAUA-UOHBI.

— [losyyeHune CONsTHOM KUCIIOThI, U3YUYEHUE €€ CBOMCTB.

— V3yyeHne XUMHUECKIUX CBOWCTB pa30aBIIEHHON CEPHOU KHCIIOTHI.

— IIpoBeneHne KaueCTBEHHBIX PEaKIMid Ha CyiIb(uU-, CyIbPUT- U Cylibdar-
WOHBI.

— M3ydyeHne XUMUYECKUX CBOVCTB COJIE aMMOHUS.

— KauecTBeHHas peakiiysi Ha MOH aMMOHUA U PocdaT-HuoH.

— [onyyeHne amMmmuaka v U3y4eHue ero CBOMCTB.

— M3yueHune CBOKWCTB a30THOM KUCIIOTHI.

— AcopO11usi paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM.

— [Monmyuenue, cobupanue, pacrio3HaBaHUE U U3YUCHUE CBOMCTB YIIJIEKUCIIOTO
rasa.

— B3aumnbie npeBpaiieHus: KapOOHATOB U TUAPOKAPOOHATOB.

— KauecTBeHHbBIC peakiiuu Ha KapOOHAT- U CUJIUKAT-UOHBI.

— [Nonyuenue okcuaa yraepoaa (1V) u usyueHnue ero CBOMUCTB.



— Pemenue sKCriepuMEHTANBHBIX 337a4 N0 TeMe «BaxHenire HeMeTauibl U
UX COCTUHEHUS.

Pewenue xauecmeennvlx 3a0au u pacuemHvlx 3a0ay Pa3IAYHBIX THUIOB U
YPOBHEH CJIOKHOCTH, B TOM YHUCJE OJMMIHAAHBIX, IO pazaeny «HeMeramnsl u ux
COEIMHEHUS

Paznen 3. MeTasuibl U MX COeAUHEHMS

OOmme cBoiictBa MeTawioB. OOmas XapakTepUCTUKA XUMHYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOKEHHUs B [lepronnueckon cucreme
xumMuueckux anemeHToB J[.M. MenaeneeBa u crpoenus aromoB. Metaiuibl A- u b-
rpyni. DJEKTPOXUMUYECKUM psl HanpsbkeHui metaiioB. OOue XUMHYECKUE
cBoiictBa MeTtawioB. OOmMe CcrnocoObl MONY4YEHUS METaIOB, METaJLTyprusl.
DJEeKTpoIN3 PacIljlaBOB M PACTBOPOB COJIEH KaK OJUH M3 CIOCOOOB TMOTYYCHHS
MeTaioB. [loHATHE O KOPPO3MU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT
Koppo3uun. CruiaBbl METAJUIOB.

Meramibsl A-rpynn. IllenouHble METAUIBI U UX BAXKHEUIINE COEHUHCHUS:
dbuznueckue M XUMHUYECKHE  CBOWMCTBA, IOJy4Ye€HHE U  IPUMEHEHHE.
[[lenoyHo3eMeNbHBIE METAIBI U MX BAKHEUINWE COEIUWHEHUA: (PU3ndeckue u
XUMHUYECKUE CBOMCTBA, MOJyYCHUE U TpPUMEHEHHE. AJIOMHUHUN: (pU3ndeckue u
XUMUYECKHE CBOMCTBA allOMUHHS. AM(POTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHA
AITFOMUHUSL.

Mertamnel b-rpynn. OOmias xapakTepucTuka MeTajuioB b-rpynn (moOouHbIX
NOATPYI): noJjioxkeHue B Ilepuoanyeckoit cucreme Xumudeckux siemeHTon /.M.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHUE «IIPOBaay AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpOMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUS aTOMOB
d-3/IeMEHTOB, CTENEHU OKHCICHHS AaTOMOB B COCJAMHCHHSX. 3aBHCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTENIEHU OKMCJICHUS 3JIEMEHTAa B COCJIMHEHUU (Ha MpUMEpe COEAMHEHHU Xpoma).
[TepBoHayanbHbIC NPEACTABICHUS O KOMIJIEKCHBIX COCITUHEHUSX.

Menp u cepebpo, UX BaKHEUIIUE COSAUHEHUS: PU3MUECKUE U XUMHUYECKUE
CBOMCTBa, TMoOJyYyeHue u TmpumeHeHue. IIpencraBinenuss o0 aMMHUAYHBIX
KOMIJIEKCax cepedpa u MeIu.

[{uHK ¥ ero BakKHEWIINE COeNMHEHUS: (PU3NYECKUE U XUMUYECKHE CBOMCTBA,
MOJIy4eHHUE ¥ PUMEHEeHnEe. AM(OTEpHBIE CBOMCTBA OKCHUIA U THAPOKCHIA ITUHKA.

XKenezo: ctpoeHne aroma, CTENEHU OKUCIEHUS, (PU3NUECKUE U XUMHUYECKUE
CBOICTBA, MoJlyueHne u npumeHenue. Okcuapl, ruapokcubl u conu xkenesa(ll) u
xenesa(lll), ux cocras, cBOICTBA U MOJTyUYECHUE.

IJKcnepumMenmanbHoe u3yueHue 8eujecme U A61eHUIL.:
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— B3anmonencTBrue METAIIIOB € BOJOM, C paCTBOPAMM COJIEU U KUCJIOT.

— OkpallMBaHMe TJIaMEHU COISIMU METAJLIOB.

— BsaumoneicTBue THAPOKCUIOB HATPUSI W KaJIbI[UA C OKCHUIOM YIJepoja
(IV) u kucmoramu.

— MHccnenoBanue CcBOWCTB KapOOHAaTOB U TUAPOKApOOHATOB KajbIlHs,
’KECTKOW BOJBI.

— HccnenoBanne aMpOTEpHBIX CBONCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA.

— M3yuyeHne npoueccoB MOMYYEHUS] TUAPOKCUAOB XKEJE3a, UX XUMUUYECKUX
CBOMCTB.

— JKecTKOCTh BOJIbI U METOMBI €€ YCTPAHCHMUSI.

— PelieHne sKkCriepuMEHTAIBHBIX 3aa4 10 TeMe «BaxHenmme MeTaibl U UxX
COEIUHECHUS.

— KadecTBeHHBIE peaklMM HA WOHBI MAarHusl, KajJblUs, aJlOMUHUS, IIMHKA,
xenesa(2+), sxkenesza(3+), menu(2+), cepedpa(+1).

Pemienrne kadyeCTBEHHBIX 3aad M PACUETHBIX 3aJad Pa3JIUYHBIX THUIIOB H
YPOBHEUN CJI0KHOCTH, B TOM YMUCJE OJMMIIMAAHBIX, O pasfeny «Meramisl U ux
COCAVHEHUSD)

Paznen 4. XuMus v okpy:Kaouias cpeaa

BaxHeiiline BemlecTBa M Marepuanbl, 00JacTH HX MpuMeHeHusa. HoBble
MaTepUabl U TEXHOJIOTHH. [ [pUHIIUIIBI «3€JIEHON XUMUW.

XUMHSI U 340pOBbE. 3HAUCHUE HM3YYAEMbIX XHUMHUYECKHUX 3JIEMEHTOB U HX
COoeIMHEHUM 7151 (DYHKIIMOHUPOBAHUS OpraHU3Ma YeJIOBEKa.

XUMHUECKOE 3arpsi3HEHUE OKpYKaloeh cpebl. IKOJOTUYECKUE MPOOIIeMBbI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIE€pOa, a30Ta, CEPbI, TKENBIX MeTauioB. [loHsaTHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

IKCnepumMeHmanibHoe usydeHue ewecms U A61eHul:

— OnpeneneHne KACIOTHOCTH MTPUPOIHBIX BOJ.

— MopenupoBaHue mpoiiecca 00pa3zoBaHusi KUCJIOTHOTO O/, U3YYEHUE €T
BO3JCHCTBUS HA MaTEPHUAJIBI.

Pazgen S. IloBropeHue m 00001IeHHEe 3HAHMIA OCHOBHBIX pPAa3/IeioB
KypcoB 8-9 kiiaccoB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEJCTABJIECHUN O CTPOCHUS aTOMa.

Buasl xuMuueckol CBSA3M. 3aBUCHUMOCTH CBOWMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOU PEIIETKHA U BUIA XUMHUYECKOU CBSI3H.
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Knaccudpukanus xummudeckux peakuuil. IIpornosupoBaHue BO3MOXKHOCTU
IIPOTEKaHUsI XMMHUYECKUX IPEBpPALICHUN B PA3JIMYHBIX YCJIOBUSAX Ha OCHOBE
IIPEICTABICHU XUMUYECKON KNHETUKU U TEPMOJANHAMUKH.

XAMHUYECKHE peakuuu B pacTBopax. [mapomms coseil. OKUCIUTENBHO-
BOCCTAHOBUTEbHBIE PEAKLIUU. DIIEKTPOIIH3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJEH B CBETE€ NpEACTaBICHUNA 00
DNEKTPOJIMTUYECKOM  JUCCOLMALMA M OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKkIusx.

DKcnepumenmanvHoe uzyueHue 6eujecme U AGNeHUIL.:

— PeleHne skciepruMEHTANIBHBIX 3a4a4 110 TeMe «MeTauibl, HeMEeTaJlJIbl U UX
COCIMHEHHUSD.

Pewenue xauecmeennvix 3adau u pacuemmuvix 3a0ay Pa3IUYHBIX TUIOB H
YPOBHEH CII0KHOCTH, B TOM YHCJIE OJTUMITHAIHBIX, IO H3yYEHHBIM TEMAaM.
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INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI
Peammsanuss mporpaMMbl  JIEKTUBHOIO Kypca «XuMHS B 33Jadax W

VOPOKHCHHUSIX» HaNpaBlIeHAa Ha OOCCICUYCHHE JOCTHXKEHUS O0yJaronuMuUCs
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDI:

1) nampuomuueckoe gocnumanue:

— TPOSIBJICHHE IIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAayYHOMY U HCTOPUUECKOMY HACJIEAUIO;

— TIOHMMAaHUE 3HAYEHUS XUMUYECKOM HAyKH B IKU3HU COBPEMEHHOIO
oO0IIIeCTBa, B Pa3BUTUH SKOHOMUKH Poccun U CBOEro peruoHa;

— CIIOCOOHOCTh BIAAETh JOCTOBEPHOM MHPOpMALMEl O MepeaoBbIX
JOCTHKEHUSIX U OTKPBITUSX MUPOBON U OTE€UECTBEHHOW XUMUMU;

— 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAaHUSX 00 YCTpOMCTBE MHUpa U
00IIIeCTBA;

2) epasicoancko2o 80CNUMAHUSL:

— TMPENCTABJICHUE O COLHUAIBHBIX HOPMax MW MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JeATEIIbHOCTH;

— TOTOBHOCTh K Pa3HOOOpA3HOW COBMECTHOM JCSATEIHHOCTHU MPHU BHITIOJHEHUN
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBIMOJHEHUM XUMHYECKHX SKCIEPUMEHTOB,
CO37[aHUH YYEOHBIX TTPOEKTOB;

— CTpeMJIeHHEe K B3aMMOIIOHUMAHHUIO U B3aUMOTIOMOIIM B MpoIecce y4eOHou
JEATEeIbHOCTH, TOTOBHOCTH OIIEHHMBAaTh CBO€ TIOBEJICHUE U TOCTYIIKH CBOMX
TOBApHIIEH C MO3UIIMKA HPABCTBEHHBIX W TMPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEACTBUNA MOCTYIIKOB;

3) popmupoeanue yeHnocmu HAyyHO20 NOZHAHUSL:
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— MHUPOBO33PEHYECKHUE MPEACTABICHUS O BEIIECTBE U XUMHUYECKON pEeaKiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJUMBbIC IS
MMOHMMAHMS CYIIIHOCTH HAYYHOW KapTHHBI MHUPA;

— OCO3HAHHE [IEHHOCTU HAYYHOTO MTO3HAHUS ISl pa3BUTHS KaXKI0T0 YelIOBeKa
U MPOU3BOJUTENBHBIX CHJI OOIECTBA B LIETIOM, POJIM U MECTa HayKu «XUMUSD» B
CUCTEME HAy4YHBIX NPEACTABICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHA IPUPOJIBI,
B3aMMOCBSI3SIX YEJIOBEKA C TPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

4) socnumanue Kyn1bmypsl 300P0GbsL:

— OCO3HaHHWE IIEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOUIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3JI0POBBIA 00pa3 xKU3HHU;

— OCO3HaHHWE HEOOXOJUMOCTH COOJIIOJICHUS TpaBUI O€30MacHOCTU TpHU
oOpallleHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B YUCOHBIX U KU3HEHHBIX CUTYAIIUSX;

5) mpyooesoe socnumanue:

— ¢dopMHUpOBaHUE IIEHHOCTHOTO OTHOIIEHUSI K TPYIOBOU JEATEIHHOCTH KaK
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKAa U K MCCIEI0BATEIbCKON NCSITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

— pa3BUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM UYUCIIE K
npodeccusiMm HaydHOU cepbl, OCOZHAHHE BO3MOXHOCTH CaMOpEAM3aIlui B 3TON
cdepe;

6) aKonocuueckoe gocnumanue:

— OCO3HAaHHME HEOOXOAMMOCTH OTHOIIEHUS K MPHUPOJAE KaK UCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHUSI;

— NpUOOPETEHNE OMbITA TIIAHUPOBAHUS TTOCTYIKOB U OLIEHKH MX BO3MOXKHBIX
MOCIICICTBUUN JIUISL OKPYIKAIOLIEN CPEbI;

— CIOCOOHOCTh MPUMEHSTh 3HAHUS, TTOJyYyaeMble MPU U3YUYEHUH XUMUH, JJIs
pelieHus 3a7a4, CBI3aHHBIX C OKPYXKAIOIIEeH Cpesioi;

— aKTUBHOE HENPUATUE NEUCTBUM, IPUHOCSIINX BPEI OKPYKAOLIEH CPEE;

— TOTOBHOCTh K YYacTUIO B MPAKTUUYECKOW AESATEIBHOCTH HKOJOTHYECKOMN

HaIIpaBJICHHOCTH.
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METAINIPEAMETHBIE PE3YJIBTATBI

1. Ilo3naBarte/jibHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
1) ba3oBble 1ornueckue AeCTBUS:

— pacKpbIBaTh CMBICI XUMUYECKUX MOHSATHUH (BBIIENSATH UX CYIIECTBEHHBIC
IPU3HAKH, YCTAHABIMBATh B3aUMOCBA3b C IPYTUMH ITOHATUAMH);

— aHaJIu3UpOBaTh, CpPaBHUBATH, 0000IIATH, BHIOMpPATh OCHOBAHUA IS
KilaccuukalMy W CUCTEMaTH3allMl XMMHYECKMX BEIIECTB M XHUMHUYECKHX
pEeaKUunii;

— YCTaHaBIIMBAaTh MPUYMHHO-CJCACTBEHHBIE CBSI3U MEXIYy OO0BEKTaMU
U3YUYCHUS;

— CTPOUThH JIOTHYECKUE pacCyXIeHHs (MHIYKTUBHBIC, NE€IyKTUBHBIE, IIO
aHAJIOTHH ),

— @pemsiaraTb KpPUTEPUM M BBIABIATH OOIIME 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B U3YHAEMBIX IIPOLECCAX U SIBICHUSIX;

— JIeJIaTh BBIBOJBI M 3aKJIIOUEHUS; YMEHUS NIPUMEHATh B IPOLECCE NO3HAHUS
NOHATHUSA (IIPEAMETHBIE U METAIIPEIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
UCIOJIb3yEMblE B  XHMHUHU, IpPeoOpa3oBbIBATH MOJENbHBIE  IPEACTABICHUS
(XMMHYECKHI 3HaK, XUMHUYecKasi (hopmysia, ypaBHEHHUE XUMUYECKON pPEeaKIuu) mpu
pelieHnn y4eOHbIX 3a/1a4;

— XapakTepu3OoBaThb H3y4aE€Mble XHMHUYECKHE BEIIECTBA M XUMHUYECKHE
pEaKLUU C yYeTOM MOJIENbHBIX MPEACTaBICHUIA.

2) bazoBble HCCIEI0BATENBCKUE ICUCTBUSA:

— TMPUMEHATh METOABl HAyYHOTO T[IO3HAaHUS BEIIECTB W SBJICHUN Ha
HMIIMPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4yeOHOM NO3HABATEIbHON U
IIPOEKTHO- UCCIIEA0BATEIBCKON EATEIbHOCTH;

— aHaIM3UpOBaTh (aKThl, BBIBIATH U  (OPMYIHPOBATH MIpPOOIEMY,
ONPENENATh 11eJIb U 33Ja4H, COOTBETCTBYIOIINE PEIICHUIO TPOOJIEMBI; MpeiaraTh
OTUCATENbHYI0 WM OOBSICHUTEIBHYIO THUIIOTE3y U OCYLIECTBIATH €€ MPOBEPKY;

IMPOBOJNUTE UBMEPCHUS HCO6X0)II/IMBIX napaMeTpOB, BBIYUCICHUA, MOACIUPOBAHHUC,
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HAOMIOJIEHUSI U DSKCIEPUMEHTH (peasibHble M MBICIEHHBIE), CaMOCTOSTEIIBHO
IPOTHO3UPOBATh PE3yNbTaThl, (OPMYyIUPOBAaTH O0O0OOIIEHUS U BBIBOJBI IO
pe3ysibTaTaM IPOBEJEHHOTO OIbITAa, HCCIEIOBAaHUS, COCTaBISAThH OTYET O
poJeIaHHON padoTe;

3) PaGora ¢ undgopmanmei:

— OpHUEHTUPOBATbCA B PAa3IMYHBIX HCTOYHUKAX HHGpOpMauuu (Hay4HO-
NOMyJsSpHAasl JUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIE MOCOOMS,
pecypcsl UHTepHETAa);

— aHAJIM3UPOBATh MH(POPMALIMIO U KPUTUUECKH OILICHUBATH €€ JOCTOBEPHOCTD
Y HEMIPOTUBOPEUYMBOCTh, OTOMPATh U MHTEPIPETUPOBATH UH(POPMALIUIO, 3HAUHMYIO
JUIS pelieHusl yueOHOU 3aauu;

— MPUMEHATHh Pa3IU4HbIE METO/bl, MTHCTPYMEHTHI U 3aIlpOChl NMPU MOUCKE H
orbope HMHQOpPMALMM WM JaHHBIX W3 HCTOYHUKOB C YYETOM MPEIJIOKEHHOM
yueOHOM! 3a/1a4uM U 3aJaHHBIX KPUTEPHUEB,;

— BbIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUAOB M (GOpM IMpencTaBiIeHUs (CXeMbl, rpadukwu,
JarpaMMbl, TaOJIMLbI, PUCYHKHU U APYyTHe GOpMBI);

— HCTIOJIb30BaTh HAYUHBIM S3bIK B KAYECTBE CPEICTBA pabOThl ¢ XUMUYECKOM
uHdopMaIuei;

— MPUMEHATH 3HAKU U CUMBOJIBI, (OpMyJibl, a0OpeBUATYpbl, HOMEHKIATYDY,
UCIONBb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJIS,THOCTH.

2. KommyHHMKaTHBHBbIC YHUBEPCAJIbHbIC y4YeOHbIC 1eCTBUA:
— YMEHHUE 3aJlaBaTh BOMNpPOCHl (B XoJe Auanora u (W) AUCKYCCHUH) TIO

CYIIECTBY  OOCYXJaemMoil  TeMbl, (OPMYJIMpPOBATH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJTHCHHS TPE/TIOKEHHOM 3a1a4H;

—  TpUOOpPETEHHE  OMbITa MPE3CHTAIlMd  PE3YNbTATOB  BBITIOJHEHUS
XUMHUYECKOTO IKCIIepuMEHTa (J1abopaTopHOTO OIbITa, JJA0OpaTOpHOW PabOTHI 1O

UCCIIEOBAaHHUIO CBOWCTB BELIECTB, yUEOHOTO MPOEKTA);
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— 3aUHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IO3HABATEJILHOW U
UCCIIEIOBATENbCKON JEATENbHOCTA MPHU PEIICHUM BO3HUKAIOUIMX MpoOJieM Ha
OCHOBE yyeTa OOIIMX MHTEPECOB M COTJIacOBaHUS MO3ULUNA (00CyxkaeHusi, 0OMeH
MHEHUSIMH, «MO3TOBBI€ IITYPMbD», KOOPJWHAIMS COBMECTHBIX JICHCTBUIA,
OTIpeJIeICHNE KPUTEPUEB IO OLICHKE KaueCTBa BHITIOJIHEHHON PabOThl U IPYTHE).

3. PeryasiTuBHbIe YHUBepcaJbHble y4eOHbIE TeHCTBUS:
— YMEHHE CaMOCTOSITEIBHO OIpPEACNATh LU ACSATENbHOCTH, TUIAHUPOBATD,

OCYILIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBIATh MJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUM TIPA BBINOJHEHUM 33JaHAM C Y4YETOM
IOJIy4YEHHUSI HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBHE MOJTYYEHHOTO pe3yJIbTaTa 3asiBJICHHOM LIETH,

— YMEHHE HCIOJNb30BaTh U AHAIU3UPOBATH KOHTEKCTHI, IpeajiaraeMble B
YCIIOBUH 33JJaHUH. — CAMOCTOSITETILHO BBIOMPATh CHIOCO0 pelieHus: yueOHO! 3a1aun
(cpaBHMBATh HECKOJIBKO BapHAHTOB PELIEHUS, BBIOMPaTh HanOoJee MOAXOASAIIMM C
YU4ETOM CaMOCTOSITEIbHO BBIJEICHHBIX KPUTEPUEB), MJIAHUPOBATh CBOIO PaldOTY

IIPU pelIeHUU y4eOHOM UIIM UCCIIEA0BATEIbCKOM 3a/1a4u.

INPEJIMETHBIE PE3YJIBTATBI

8 KJIACC

K xoHiy oOydeHus B 8 Kjlacce IpEJAMETHBIEC Pe3ybTaThl M3yUYCHHS Kypca
BHEYPOUHOM JEATEIbHOCTH «XHUMHUA B OHKCIEPUMEHTAaX U 3ajadax» JOJDKHBI
oTpaxkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:

— PacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKMX MOHSTUM: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, METall, HEMETAJI, aJUIOTPOIHs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAasi Macca, KOJMYECTBO BEIECTBA, MOJb,

MOJsIpHasA Macca, MacCoBasA J0Jd XHMMHYCCKOIO OJ3JIEMCHTA B COCAWHCHUU,
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MOJIIpHBIA 00BbEM, OTHOCUTEIbHAS MJIOTHOCTh T'a30B, OKCHUJI, KUCJIOTa, OCHOBAHUE,
CoNb, aM(pOTEepHBIM OKCHJA, aM(OTEpHBIH THAPOKCHA, XUMHUYECKas peaxius,
KJaccu(ukanuys peakiuil: peakiii COCIUHEHUSI, PEaKIUU Pa3NI0KEHUs, PEeaKkluu
3aMEIICHHS, PeaKIuu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKINM; TEIIOBOU
abdexT peakiuu; SAPO aToMa, AIEKTPOHHBIM CIOM aroMa, aTOMHas OpOUTallb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAas CBS3b,
WOHHAas CBS3b, WOH, KaTUOH, AaHWOH, pAacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAs KOHILIEHTpAIMsl) B pacTBOpE, MOJIApHAs KOHILIEHTpAIUsl BEIECTBA B
pacTBOpe; JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCJICHHE 151 BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO] JIEKTPOHHOTO OanaHca;

— WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX IIOHATHH U
IIPUMEHSATH T MTOHATHUS IPU OIIMCAHUU BEIIECTB U UX IPEBPALLICHUM;

— HCIOJNb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJsi COCTaBJIeHHS (opmyin
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

— OIpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENEHb OKHUCIEHHUS 3JEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BELIECTB K OINpeeNIEHHOMY KJaccy COeIUHEHUH 1o (GopMysiaM, BUIbl XUMHUUECKON
CBSI3U (KOBAJICHTHOW M MOHHOW) B HEOPTaHUYECKUX COCINHECHUSX;

— PACKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepuomnueckoro 3axoHa J[.M. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHa ABOTAaIpO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METONAX
MIO3HAHUSA, B TOM YHUCJIE DJKCIIEPUMEHTAIBHBIX M TEOPETHYECKUX METOAaX
VCCIICIOBAHUsl BELIECTB U U3YYCHUSI XUMUUYECKUX PEAKLINN;

— JIEMOHCTPHUPOBATh NOHUMAHHE NEPUOJMYECKOM 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT WX IoNoKeHuss B [lepuomnueckon cucreme:
ONHKCHIBATh M XapaKTepu3oBaTh TaOnuuHyio Qopmy [leproguueckoir cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u

«mmobounas noarpynmna (b-rpymma)y», «mainbie nepuoab» U «O0NbIINE TEPUOIBD,
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COOTHOCUTH 00O3HAUCHHUs, KOTOphie HMeroTcs B Tabmmie «llepuoamueckas
cucTeMa Xumuueckux anemeHtoB .M. MenageneeBa», ¢  YHMCIOBBIMHU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
a1ipa, o0I11Iee YMCIIO JIEKTPOHOB U PACTIPEICTICHUE UX IO JIEKTPOHHBIM CJIOSM);

— OOBSICHATH CBSI3b MOJIOKEHUs djemMeHTa B Ilepuoanueckoit cucteme ¢
pacupeneaeHueM DJICKTPOHOB II0 JHEPIeTUYECKUM YPOBHSIM, MOAYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

— KJIacCU(UIIUPOBATh XMMHYECKHE IJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy b Pexry);

— XapakTepu3oBaTh (OMHCHIBATH) (PUIMUECKHE M XUMHUYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEHIECTB: KUCIOPOJIa, BOAOPOA, BOABI, OOIINE XUMUUECKUE
CBOMCTBAa OKCHJOB, KHUCJIOT, OCHOBAHMUW M COJIEH, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, TIOJATBEPKIAas MPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKLINN;

— ONUCHIBATH POJIb KACJIOPO/1a, BOJOPO/IA U BOJABI B IIPUPOJIHBIX MIPOLIECCAX, B
JKUBBIX OPTaHU3MAax, UX MPUMEHEHUE B PA3JIUYHBIX OTPACIISIX MPOMBINUIEHHOCTH,
BO3MO>KHO€ MCIIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

— OOBSACHATH U MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa U CTPOEHHUS, BO3MOXKHOCTH MPOTEKAHUSI XUMHYECKUX IPEBPAIICHUNA B
PAa3JIMYHBIX YCIOBUSIX;

— BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacCChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JOJIKF0O XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH,
MacCCOBYIO JOJIF0O XHMHUYECKOTO 3JIeMEHTa 10 (opMylie COCIMHEHHUS, HAXOIUTh
poCTeHIyo (popMysTy BelecTBa 10 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MAaCCOBYIO JOJIKO BELIECTBA B PAaCTBOPE, MOJSPHYIO KOHLEHTPALMIO BEIIECTBA B
pacTBOpE, NPOBOAUTH PACUETHI IO YPABHEHUSIM XUMUYECKON PEAKIUU;

— pelIaTh paCUETHBIC 33/1a4M 10 U3yYAEMbIM TEMAM KypCca XUMHUU Pa3IMYHbIX

TUIIOB U YPOBH:A CJIOKHOCTH, B TOM YHCJIC OJIMMIINA/IHBIC, BBI6I/Ipa$I AJICKBATHYIO
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(GU3MYECKYI0 MOJIeNh, C HCIOJIb30BAHUEM 3aKOHOB M (POPMYJI, CBS3BIBAIOIINX
bu3nYecKue BEINYHUHEI;

— MPUMEHATh OCHOBHBIE OIEpaIlii MBICIIUTEIbHON NeATeIbHOCTH — aHaU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNEe, CHCTEMAaTH3aINI0, KIACCU(UKAITUIO, BHISIBJICHHUE
NPUYUHHO- CJIEICTBEHHBIX CBSA3€H — [IJI1 U3Y4YEHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOJIO/ICHUE,
U3MEpPEHHE, MOJACIUPOBAHUE, SKCIEPUMEHT (peajbHBIi M MBICICHHBIA) — IS
OCBOCHHUSI YYEOHOTO COJIEp>KaHuUS;

— pacKphIBaTh CYIIHOCTh IIPOIIECCOB OKHUCJICHWS W BOCCTAHOBIICHUS,
COCTABJISITh YPaBHEHUS TMPOCTBHIX OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOIOM DJIEKTPOHHOTO OaaHca);

— YCTaHABIMBATh CBSI3M MEXKIY pPEaTbHO HAOIIOJAEMBIMH XUMHUYECKUMU
SBJICHUSIMU U TIPOLIECCAMHU, MPOUCXOISAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEUIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX YICOHBIX MPEIMETOB;

— cobOmomath mpaBuiia Oe3omacHOM paboThl B JlabopaTtopuu MpuU
WCITOJIb30BAaHUN XUMHUYECKOH TIOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBHUia
oOpalmieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C HMHCTPYKUUSMH BBITTOJHEHHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaAOOT MO MOJYYCHUIO W COOMpPaHUIO
ra3zo00pa3HbIX BEHIECTB (BOJAOPOJa M KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
OTIPEJICTICHHOW  MacCOBOM  JIOJEH  pacTBOPEHHOTO  BEIIECTBA,  PEIICHUIO
DKCIIEPUMEHTATIBHBIX 3ama4 1o TeMe «OCHOBHBIE KIIACCHI HEOPTraHWYECKHUX
COCIMHCHUI;

— JIEMOHCTPUPOBATh BIIAJICHUE OCHOBAMH XUMHUYECKOHW T'PaMOTHOCTH,
BKJIIOUAIOINICH yMeHUs 6€30MmacHoro oOpalieHusi ¢ BEIIeCTBAMU, MCIIOIb3YEMbIMU
B TMOBCETHEBHOM JKM3HU, a TAK)KE 3HAHWE TPABIII TIOBEICHUSI B LIEJISAX COCPEIKCHHUS
3I0POBbS U OKPYIKAIOILIEHN CPEbI;

— Y4aCTBOBAaTh B MPOEKTHO-UCCIICIOBATEILCKON JESITCIIBHOCTH XUMHYECKOU

1 XUMUKO-3KOJIOTHUECKOM HAIIPaBJICHHOCTH.

20



9 KIIACC

K koHiy oOyuenust B 9 kiacce mpeAMETHBIE Pe3ybTaThl M3YUEHHS Kypca
BHEYPOUYHOU JEATENBHOCTH «XUMHS B DSKCIEPUMEHTaX M 3aJa4ax» JTOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCST YMCHUI:

— PpACKpBIBaTh CMBIC OCHOBHBIX XHMHYECKHX TMOHATHUN: XUMHUYECKUI
AJIEMEHT, aTOM, MOJEKYJa, HWOH, KAaTHOH, AaHWOH, 3JIEKTPOOTPULATEIbHOCTb,
CTETICHb OKHCJICHUS, XMMHYECKasi peakius, TEIIoOBOW 3(P¢eKT peakmuu, MOJb,
MOJISIpHBIN 00BEM, pacTBOP;

—  DJIGKTPOJIUTHI, HEANEKTPOJUTHI, SJIEKTPOIUTHYECKAS] JIHUCCOLMALINS,
peaklMd HMOHHOIO OOMEHa, THAPOJIU3 COJIel, oOpaThMble W HeoOpaTHUMbIE
peaxkuuu, OKHCJIUTEJIbHO-BOCCTAHOBUTEIIbHBIE peaxkuuy, OKHCIIUTEND,
BOCCTAHOBUTENb, OKHCICHHUE W BOCCTAHOBJICHHE, JJIEKTPOJIN3, aJUIOTPONUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HOHHAs, METAJLTUMYECKas),
MEXMOJICKYJIIPHbIE  B3aMMOJICUCTBUS  (BOJOpOJHAs CBs3b, CHUIBI BaH-nep-
Baanbca), KOMIUIEKCHbIE COCIWHEHUS, KPUCTALIMYECKUE PEIIETKH, KOpPpO3us
METAJUIOB, CIUIABBI; CKOPOCTh XHMHWYECKOM pEaKLUMH, KaTajau3, XUMHYECKOE
PaBHOBECHE, DJIEMEHTHl XUMHYECKOW TEPMOJMHAMHKHA KakK OJHOM U3
TEOPETUYECKUX OCHOB XMMHUH; NpeesibHO qonyctuMas koHuentpauus (1I1K);

— WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX TIIOHATHH U
MIPUMEHATH T MOHITHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

— WCIOJIb30BaTh XHWMHUYECKYI) CHMBOJIUKY IS COCTaBiieHUs (Qopmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

— ONPEAETATH BAJICHTHOCTh U CTEIEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeIUHEHUN 1o (opMynam, BHAbI XHMHYECKOW CBS3M (KOBAJICHTHOM,
MOHHOM, METAJNIMYECKOW) B HEOPraHMYECKHUX COEAUHEHHUSIX, 3aps] HOHA IO
XUMUYECKON (hopmysie, XxapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX

COEIMHEHUH, TUIT KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
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— packpsiBath cmbich [lepuogmueckoro 3akona J[.M. MenngeneeBa u
JEMOHCTPUPOBATh €T0 TMOHWMAHKE: ONMUCHIBATH M XapaKTEPU30BaTh TaOIMYHYIO
dbopmy Ileproguueckol CHCTEMBI XUMHYECKHUX JJIEMEHTOB;, OOBSICHATH CBS3h
MOJIOKEHUS dJieMeHTa B [lepuoanyeckoit cucreme ¢ pacupeneaeHueM IEKTPOHOB
M0 DJHEPreTHYECKUM YPOBHSAM, MOJYPOBHSM M OpOUTAIsIM aTOMOB IEPBBIX
YEThIPEX IEPUOOB; BBIJCIATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB
AJEMEHTOB M HMX COEAMHEHUN (KHCIOTHO-OCHOBHBIX M  OKHCIHTEIIBHO-
BOCCTAaHOBHUTEIBHBIX CBOWCTB OKCHJIOB M THUJPOKCHJOB) B IIpeferax MajbIxX
MIEPUOJIOB U TJIABHBIX NOATPYIIN C YYETOM CTPOEHUS UX aTOMOB;

— PacCKpbIBaThb CMBICH TEOPHUM DIIEKTPOIUTUYECKOW IUCCOLMALINU, 3aKOHA
I'ecca m ero cnencrBuii, 3aKOHa JACHUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEU
M3MEHEHUS  CKOPOCTHM  XMMHYECKOM  PEaKUWH, HaIlpaBJCHUS  CMEIICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT Pa3JIMYHbIX (PaKTOPOB;

— KJIacCU(pUIMPOBATh XUMHYECKHUE DJIEMCHTHI, HEOPTaHMYECKHUE BEIIECTBA,
XUMHUUYECKHE peakiuu (10 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TerIoBoMy 3(deKTy, Mo arperaTHOMy COCTOSHHIO PEareHTOB, IO HW3MEHECHHIO
CTEMICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTanm3aropa);

— XapakKTepu30BaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHMYECKUX COEAWHEHUH, MOJITBEPXKAAsl 3TO ONHCAHUE
NpUMEpaMHA  MOJICKYJSIPHBIX W MOHHBIX  yYpPaBHEHUHW  COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

— COCTaBJISITh yPaBHEHUS: DJICKTPOJIUTUYECKOM AUCCOLMALMUA KHUCIIOT,
LIEJIOYEN M COJIEM; TMIOJHBIE W COKPAILIEHHBIE YPAaBHEHUsI PEAKUUMHA HOHHOIO
oOMeHa; peakiiuii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETUUECKOMN CBSI3U MEXKTY
BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

— pAacKpbIBaTh CYIIHOCTh MPOLECCOB THUAPOJN3a COJIEM IOCPEICTBOM

COCTaBJICHUsI KPATKUX HMOHHBIX M MOJIEKYJSIPHBIX YPABHEHUN PEAKLUM, CYIIHOCTh
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OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
ANIEKTPOHHOTO OajaHca ATUX PEaKIIUA;

— IIpeJICKa3bIBaTh XapaKTep Cpeiibl B BOJHBIX PACTBOPAX COJIEH;

— XapakTepu3oBaTh (OMHUCHIBaTh) (PUINYECKHE M XHMHYCCKHE CBONCTBA
MPOCTBIX BEHIECTB (KUCIOPOMA, 030H, Tpadur, ammas, KpeMHHH, a30T, ¢gocdop,
cepa, XJop, HATPUid, KaJiui, MarHui, KaJbIU, AIFOMUHUH, KEJIE30, ME/b, LIUHK,
cepeOpo) 1 00pa30BaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOIHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOA, cepoBoiopo, okcuabl yriaepoma(ll, 1V),
kpemuus(1V), azorta(l, Il, 1, 1V, V) u docdopa(lll, V), cepur(1V, VI), cepuuncras,
cepHasi, a3zoTHas, ¢ochopHas, yrojabHas, KPEMHHUEBAs KHUCJIOThI, OKCHIABI U
ruapokcupl MetamwioB |A—llA-rpynn, amomunus, menu(ll), nunka, xeneza(ll u
11));

— MOSCHSTH COCTaB, OTJEIbHBIE CIIOCOOBI MOJYYEHHUSI U CBOMCTBA CJIOMKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHCJIOTBI M UX coi, ranorenuibl kpemuusi(1V) u pochopa(lll u V), nepmanranar
KaJus;

— ONHUCHIBATh pOJIb BAXHEUIIMX H3y4YaeMbIX BEIIECTB B MPUPOJAHBIX
mpolieccax, BIMSHUE HA JKUBBIC OPTaHU3MbI, TPUMEHEHUE B PA3JIMUHBIX OTPACIISX
SKOHOMHKH, HCIOJb30BAaHUE JI1 CO3JaHUS COBPEMEHHBIX MaTepuajoB U
TEXHOJIOTUW; TPOBOJUTH PEaKIMU, MOATBEPKIAONIME KAueCTBEHHBIM COCTaB
pa3MUYHBIX BEIIECTB, PACMO3HABATH OMBITHBIM IyTEM COJEPXKAIIUECS B BOJTHBIX
pacTBOpax HMOHBI: XJIOpHUA-, Opomua-, uogua-, cyibdar-, docdar-, kapOoHat-,
CUJIMKAT-, CyIbMOHUT-, CynbpUA-, HUTPAT- U HUTPUT-UOHBI, THUAPOKCHI-UOHBI,
KaTHOHBI aMMOHMS, MarHus, KaJbIUs, aTlOMHHUSA, Keieza(2+) m xenesa(3+),
Meau(2+), nuHKa;

— OOBSACHSATH M MPOTHO3UPOBATH CBOMCTBA BAXKHEUININX M3y4aeMbIX BEIECTB
B 3aBUCHMOCTH OT UX COCTaBa U CTPOCHUS, TPUMEHEHHUE BEUIECTB B 3aBUCUMOCTHU

OT HX CBOfICTB, BO3MOKXHOCTb IIPOTCKAaHUS XHMHYCCKHUX npeBpameHI/Iﬁ B
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pa3IUYHBIX YCJIOBHSIX HAa OCHOBE PACCMOTPEHHBIX JJIEMEHTOB XHWMHYECKOU
KHHETHKH U TePMOIUHAMUKH,

— BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHUS, MAaCCOBYIO
JIOJII0 BEIllECTBA B PAacTBOPE, MOJIBHYIO JOJI0O XUMHUYECKOTO JJIEMEHTa B
COCJIMHEHUU, MOJISIPHYIO KOHIIGHTpPAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
MPOCTEUIITY 0 (POPMYITy BEIIECTBA IO MAaCCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHYECKUX PEAKIMI C yYE€TOM HEIOCTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA MPOAYKTa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

— peliaTh pacyeTHBIC 3a/1a4H 10 U3y4aeMbIM T€MaM Kypca XUMHUU Pa3InYHBIX
TUTIOB W YPOBHS CIIO)KHOCTH, B TOM YHCJIC OJUMITHATHBIC, BEIOUpast aJeKBATHYIO
bu3MYecKyl0 MOJieNb, C HCIOJIb30BAHUEM 3aKOHOB M (POPMYJI, CBS3BIBAIOIIUX
bu3nUecKue BeIMYUHBI;

— coOmomate mnpaBuia 0Oe3onmacHol paboTel B JlabopaTtopuu MpuU
UCIIOJIb30BAHUU XUMHUYECKONM TOCYJIbl M OOOpyJOBaHUS, a TakXkKe IMpaBuiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMHU BBITOTHCHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaAOOT MO MOJYYCHUI0O M COOMpPaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJEKHCIOrOo Ta3a) W PEHICHHUIO
DKCIIEPUMEHTAJBHBIX 3aJad 10 TeMaM Kypca, TMPEeACTaBIsITh PE3yJIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKa3aTEIbCTB, IPa)UKOB, TAOJIMI] U BBISBIATH
IMITUPUIECKUE 3aKOHOMEPHOCTH;

— MIPUMEHSATHh OCHOBHBIC OIECPAIlMU MBICIIUTEILHON ACATENHHOCTH (aHATU3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHNWEe, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M) MPU M3yUYEHUH CBOWCTB BEILIECTB U XMMUYECKUX PEAKIUH,
BJIAJICTh €CTECTBEHHO- HAYYHBIMU METOJIaMU MO3HaHUS (HAOIIOCHHE, N3MEpPEHHE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

— TPUMEHATH TIpaBWiIa OE30MacHOTO OOpalieHuss C  BEHISCTBAMH,

HCIIOJIB3YCMbIMH B HOBCeI[HeBHOﬁ JKU3HH, IIpaBWJIa IIOBCACHHA B LCJIIX
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cOepeXeHUs1 370POBbsi M OKPYXAIOIIEH NPUPOIHONW Cpellbl, MOHUMATh BpEN
(OmacHOCTh) BO3ACHCTBHS HAa JKUBbIE OPTraHU3MBI OIPEJCICHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEIHOTO
BO3/ICICTBHS, 3HAUCHHUE )KUPOB, OCJIKOB, YTIEBOIOB AJIsi OpraHU3Ma YeI0OBEKa;

— UCIOJIb30BaTh MOJyYEHHBIEC MPEACTaBICHUS 0 chepax npodheccuoHaNbHON
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKON U COBPEMEHHBIMH TEXHOJIOTUSIMU, KAK OCHOBY
U1l IpO(heCCHOHABFHON OpPUEHTAIlMd W 1T OCO3HAHHOTO BHIOOpAa XMMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOJIKEHUU OOYYEHHS Ha YPOBHE CPEIHEro
oOmrero oOpa3oBaHus;

— Yy4acTBOBAaTh B MPOEKTHO-HCCIEAOBATEIBCKON JIEITETBHOCTH XUMUYECKOU

1 XMUMHUKO-3KOJIOTHUECKOM HAIIPpaBJICHHOCTH.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
JJIeKTPOHHBIE
HanmeHnoBanme Koa- P
Ne (undposbie)
pa3iesioB U TeM BO OcHoBHoOe coJep:kaHue OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
n/n o0pa3oBaTeJibHbIE
NPOrpamMmbl 4acoB
pecypcsl
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
BrinosiHeHUE TBOPYECKUX 3aIaHHUI,
ACKPBIBAIOIIIUX POJIb XUMHH B
XuMmus — BakHast 00J1acTh packp P .
IPUPOJIC U KU3HH YEJIOBEKa, €€ CBSI3b
XuMus — BaKHas €CTECTBO3HAHUS U
. ¢ npyrumu Haykamu. [IpoBenenue
o0acTb MIPAKTUYECKOU JEeSITeIbHOCTU
JKcIiepuMenTa: — M3yuenue u
€CTECTBO3HAHUS U yenoBeka. [IpaBuna .
11 . 2 onucanue GU3NYECKUX CBONCTB
MPaKTUYECKOU 0e30MmacHOro o0paleHus ¢
00pa3IoB HEOPTAHNUYECKUX BEIIECTB.
JeSITeIbHOCTH BEILIECTBAMH U JIAOOPATOPHBIM
— IIpaBumna paboTsl B 1abOpaTOpun U
YeJoBeKa obopynoBanueM. Yucrteie i
pu€MbI 00palleHus ¢ 1abopaTOpHBIM
BEIIECTBA U CMECU
obopynoBanueM. — Paznenenue
cMmecen
ATOMBI, MOJIEKYJIBI, BrrsaBnienne paznnuuii Mexay
XUMUYECKUE PJIEMEHTHI. (U3HYECKUMU U XUMUYSCKUMU
BemectBa MoseKynsipHOTO U sBJICHUsIMU. PacriozHaBaHmne
B HEMOJIEKYJISIPHOTO CTPOCHHSL. (U3MYECKUX ¥ XUMHUYECKHUX SBICHHUM
eriecTBa u
Xumudeckas popmyia. Ornpenenenue Npu3HaAKOB
1.2 XHUMHAYECKHE 8 . .
OTtHocuTeNbHAS AaTOMHAS XUMHYECKHUX PEAKIIHi, YCIOBUI HX
peakuuu

macca. OTHOCHUTENILHAs
MOJICKYJISIpHAs Macca.
MaccoBas qoist XUMHYECKOTO
DJIEMEHTA B COCIMHEHMH.

nporekanus. PaccranoBka

K03 (HULIHEHTOB B cXeMax
XUMHYECKUX peakiui. [IpoBenenne
BBIYUCIICHHH 0 hopmyiaM u
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Hroro

KomnudecTBo BelecTRa.
Momnsipnast macca. PacueTs mo
hopmysaM XUMHYECKHUX
coeauHeHuil. MossipHast Macca
CMecH BenlecTB. MoJibHas JT0JIsI
XHMHUYECKOI0 3JICMCHTA B
COCIMHEHNH. XUMHYECKast
peaKkIus U €€ MPU3HAKH.
VYcnoBus npoTeKaHus
XMMHYECKUX peakiui. Turbl
XUMHYECKUX PEaAKITUH.
PacueTsl M0 XMMHYECKUM
YpaBHEHUSIM

10

YPaBHECHUSM XUMHYECKHUX PEAKIIHA.
[IpoBenenue sxcrepuMeHTa —
Onucanne PU3NIECKUX CBONCTB
00pa310B HEOPraHUYECKNX BELIECTB —
METAJIJIOB U HEMETAIIJIOB. —
Habmtonenue gpusnaeckux u
XUMHUYECKHX siBJIeHu. — HaOmronenue
U ONKMCAaHUE IPU3HAKOB MPOTEKAHUS
XUMHUYECKUX PEAKIUN Pa3HbIX TUIIOB.
Pemrenne pacu€rHbIX 3a1a4 110
dbopMynaM u ypaBHEHUSIM
XUMHUYECKHUX PEAKIHd Pa3InuyHOrO
YPOBHSI CIIO)KHOCTH, B TOM UHUCIIE
OJTUMITUATHBIX

Pasnen 2. Bo3ayx. IlonsiTue o

Bosnyx. Ilonsarue o
2.1 razax. Kucmopos.
Oxcuabl

razax. Kucaopoa. Oxcuabt

[IpencraBnenus o razax.
Boznyx. 3akon ABoragpo.
OTtHocuTeNnbHAS MIIOTHOCTD
ra3oB. OnpeneneHue
OTHOCHUTEIILHON MOJIEKYJISIPHOMN
MacChl Ta3000pa3HOTO
BEIIECTBA I10 U3BECTHOU
OTHOCHUTENIbHOM MJIOTHOCTH.
OObEMHBIE OTHOILIEHUS Ta30B
IIPU XUMUYECKUX PEAKIUAX.
Kucnopon. O3on. TernoBoit

3¢ (HEeKT XUMUIECKON PeaKIiu

[IpoBenenue sxcrnepumMeHTa —
O3zHakoMJieHHe ¢ 00pa3aMi OKCHIOB
M ONHCAHUE UX CBOMCTB. —
[Tonydenue, cobupanue KUCIopoa,
HU3y4EeHUE ero cBoicTB Pemenune
pPacUY€THBIX 3a]1a4 0 YPaBHEHUSIM
XUMHYECKHUX PEaKIUi U
TEPMOXUMHYECKUM YPAaBHCHHSIM
Pa3IUYHOTO YPOBHS CIOKHOCTH, B
TOM YHCJIE OJIUMITHATHBIX
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Bonopoa. Ilonsitue

Bonopoa. CpoiicTBa Bojopoa.
[Tonyyenue u npuMeHeHHE

[IpoBenenue 3xcriepumMeHTa —
[Tonyuenue u cobupanue Bogopoaa. —
BsanMoelicTBue KHUCIIOT C

2.2 MeTa/uiaMu PerieHue pacuéTHbIx
0 KHCJIOTaxX MU COJIAX Bosiopoa [lonsitue o kuciorax
3a7a4 M0 YpaBHECHUSAM XUMHUYECKHUX
H COJIIX N
peakiuii, B TOM YUCIIe
TEPMOXUMHYECKUM
Bona. Bona xak pacTBopurens.
PactBopnl. Hackiliennsie u [IpoBenenue sxciepuMeHTa —
HEHACBIIIEHHBIE PACTBOPBHI. [IpuroroBneHnue pacTBOPOB C
PactBOoprMOCTE BEIECTB B ONpeIeIEHHON MacCOBOU J10JIEH
Bona. PactBopsl. Bojie. CriocoObI BBIpaKEHUS pacTBOpEHHOTO BemiecTBa. Penenue
2.3 [lonstue 06 KOHIICHTPAILIUU PACTBOPOB: 3aJ1a4 C UCIIOJIb30BAHUEM ITOHITUH
OCHOBAHHIX MaccoBas JI0JIsl PACTBOPEHHOTO «MaccoBas J0JIs BEIICCTBA B
BEILIECTBA, MOJISIpHAs pacTBOpE»; «MOJISIpHAS
KOHIIEHTpauus. XUMHUYECKUE KOHIIEHTPALUs», C UCIIO0JIb30BaHUEM
cBolicTBa Bojbl. [loHsATHE 00 KPUBBIX PACTBOPUMOCTHU
OCHOBaHUsX. IHAMKATOPBI
Knaccudukanms Cocrapnenue Hopmys1 OKCUIOB,
HEOPraHUYECKUX COEAMHEHUH. KHCIIOT, OCHOBAaHHUM, COJICH U UX
Oxkcuabl. ['napokcusl. HA3BaHUU 10 MEXKTYHAPOIHON
Kucaorel. OcHOBaHHUS HoMeHKIarype. CocTaBieHne
OCHOBHBIC KIIACCHI pacTBopuMbIe (IIENOUYN) U MOJIEKYJISIPHBIX YPaBHEHUN peakinid,
2.4 HEOPraHUYeCKUX HepacTBOpUMbIE. AM(POTEpHBIE  HILTIOCTPUPYIOIIUX XUMUIECKHE
COeIMHEHU I OKCHUJIBI ¥ TUAPOKCHIBI. COJH. CBOMCTBA U CITOCOOBI TIOTyUCHHSI

dusnyeckue u ooIIHE
XHMHYECKHE CBOMCTBA
MEePEUYNCICHHBIX KJIACCOB
HEOPraHWYECKUX COEAUHEHU,

BEIIECTB U3yYEHHBIX KJIacCOB/TPYIIII,
a TaKKe MOJITBEPKIAIOLIUX
TEHETUYECKYIO CBSI3b MEX/1y HUMHU.
[IpoBeneHue 3xcriepuMeHTa —
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ux odume cuocoObl B3aumoaenicTBre KUCIOT C

MOJTyYCHUSI, TPUMEHEHUE. MeTaJUIaMH, pEeaKIui HEHTpaTu3aiuy.
I'enetnueckas CBsA3b MEXKIY Peakuus HeWitpanuzanuu. —

KJIaCCaMH HEOPTaHHUYECKUX B3anmopeiicTBrue pacTBopa cepHOit
COEINMHEHUN KHCI0THI ¢ okcuaom meau (11). —

ITonyuyenue HepaCTBOPUMBIX
OCHOBAHHUH U U3YYECHHUE UX CBOMCTB. —
BeITecHeHHE OAHOrO MeTaJIa APYTUM
W3 pacTBoOpa coyid. — B3anmoneicteue
TUAPOKCHU/IA IMHKA C pacTBOpaMu
KHCJIOT U 1ienouel. — Pemenne
9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIACCHl HEOPraHMYECKUX
COCIMHEHMI». Perenne pacu€THbIX
3a/1a4 110 YPaBHEHUSIM XUMHYECKHUX
peakuil pa3HbIX TUIIOB U YPOBHEH
CJIIO)KHOCTH, B TOM YHUCIIE

OJIUMITUAHBIX

Hroro 15

Paspnen 3. Ilepnoanueckuii 3axkoH u Ilepuoguyeckas cucreMa xumudeckux 31emMednToB /[, . Menaeneesa.
ITepuonnueckuit [Iepuonnueckuit 3aK0H MopenupoBaHue CTpOCHHUE aTOMa,
3aKOH U XUMHUYECKHX A1eMeHTOoB J[. 1. SHEPIreTHUYECKUX YPOBHEU U
[Tepnonnueckas MeHeneeBa u CTpoeHue MIOAYPOBHEHN IIPU IIOMOIIY PUCYHKOB,

31 cucremMa 4 atoma. CocTaB aTOMHBIX SEP. AEKTPOHHBIX KOHPUTYyparuil 1

' XUMHUYECKUX CrtpoeHnue 2JIeKTPOHHBIX 3JIEKTPOHHO- TpaPpUIECKUuX POPMYII.
anemenToB .M. 000J104eK aTOMOB TepBbIX 20 OO0BscHeHne 00IuX
Menneneesa. XUMUYECKUX DJIEMEHTOB 3aKOHOMEPHOCTEN B U3MEHEHUU
Crpoenue atoma [Tepuonnueckoi cCucTeEMsI CBOWCTB XMMHUYECKHUX AJIIEMEHTOB.




XUMUUYECKUX 3jiemeHToB J[.1.
MenaeneeBa. 3aKOHOMEPHOCTH
H3MEHEHMS CBOMCTB aTOMOB
paanyca aTOMOB XMMUYECKUX
9JIEMEHTOB, METAJNIMYCCKHUX 1
HeMeTaJJIMYEeCKUX CBOMCTB I10
TpYyIIaM U MePUOIaM.
W3MmeneHne KMCIOTHO-
OCHOBHBIX CBOMCTB
COCIMHEHNH XUMHUYECKUX
3JIEMEHTOB B IIEpUOJaX U

rpymnmnax.

[IporHo3upoBaHue 1 XapaKTEpUCTHKA
CBOMCTB XMMUYECKHX AJIEMEHTOB U UX
COEIMHEHUI Ha OCHOBAaHUHU
3akoHOMepHocTel [lepuoanueckoi
CUCTEMBbI XUMHYECKHUX JIEMEHTOB.
BrinosiHeHue skciepuMenTa —
O3nakomiieHHE ¢ 00pa3LamMu
METaJUIOB U HEMETAJLJIIOB.
NunuBuayanbHbIe WK TPYIIOBBIE
pOeKThI 0 TeMe «lleproanuecknii
3aKkoH U llepuonnueckas cucrema
XUMHUYECKUX 3eMeHToB J[. 1.
MenpeneeBa. CTpoeHue aToMay

XuMH4YeCcKas CB3b.

XuMHYecKas CBSI3b, €€ BUIBI.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOM M MOHHOM CBSI3U.
DIEKTPOHHBIE U CTPYKTYpPHbIE

MopenupoBaHe CTPOCHUS MOJIEKYJT
MIpH MIOMOIIM PUCYHKOB, MOJIETIEH,
ANEKTPOHHBIX U CTPYKTYPHBIX
¢dbopmyn. PaccranoBka

k03¢ (HUIIHEHTOB B cXeMax

3.9 OkuCIUTENBHO- 5 ¢dhopmybl BemecTB. Katnonsl OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX
' BOCCTaHOBUTEJIbHBIC Y aHWOHBL. Kpuctamimyeckue 1 = peakiui METOJI0OM 3JIEKTPOHHOTO
peakuuun amopdHbIe BemecTBa. TUIIBI Oaanca. Pemmenne pacu€THBIX 33124
KPUCTAJUIMYECKUX PEHIETOK. 1o ¢popmysaM U ypaBHEHHUSIM
OKucnuTenbHO- XMMHYECKHUX PEaKIUi Pa3HbIX TUIIOB
BOCCTaHOBHUTEJIHBIE PEAKLINU U YPOBHEW CII0KHOCTH, B TOM YHUCJIIE
OJIMMITHA/THBIX

Hroro 9

OBIIEE KOJIMYECTBO 34

YACOB IO
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INPOI'PAMME
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9 KJIACC

JJIeKTPOHHbIE
HanmeHnoBanme
Ne Kou-Bo (undposbie)
pa3iesioB U TeM OcHoBHoOe coJep:kaHue OcHoBHbIE BU/IbI 1€SIT€IbHOCTH
n/n 4acoB oOpa3oBaTe/ibHbIE
NPOrpamMmbl
pecypcsbl

Pa3znea 1. BenmecTBO 1 XumMn4yeckasi peakimus

[ToBTOpEeHUE U yroyoneHune
3HAHUI OCHOBHBIX Pa3/eiiOB
Kypca 8 Kiacca.

[leproanueckuii 3aKoH 1 Pemenne kauecTBEHHBIX 3a7a4 U
Ilepunonuueckas cucrema pacuéTHBIX 3a7a4 110 YPaBHEHUAM
[ToBTOpEHME 1 XUMHUYECKUX 31eMeHToB [I.1. XUMHUYECKHUX PEAKIIHH.
11 yriayOsieHue 2 Menpeneesa. CtpoeHue WNHauBuayanbHblE WK TPYNIIOBHIE
3HaHUH O BEILIECTBE BeIECTBA. XMMHUYECKas CBA3b. poekThl: Ileprnoanyecknii 3aKkoH
MexMonexyIsiHbIe J.1. Menneneesa u pa3BuTue
B3auMOJACUCTBUA. THUIIBI COBPEMEHHOU (PU3UKU U XUMUU

KPUCTAININYECKUX PEIIETOK.
OCHOBHBIE KJ1acChl
HEOPraHUYECKUX COCIUHEHHUN

DIIEMEHTBI XUMHYECKOMN OObsicHEeHrE U TPOTHO3UPOBAHNE
TepMOJMHAMUKH. 3aK0H ['ecca. 3aBUCUMOCTH CKOPOCTH XUMHYECKON
OcHoBHBIC CKopoCcTh XUMUYECKOM peaKIuu OT Pa3IMYHBIX (PAKTOPOB.
3aKOHOMEPHOCTH peakuun. DakTopsl, [Iporno3upoBanue BO3MOKHOCTH
1.2 MPOTEKaHUSA 3 BJIMSIIOLIKE HA CKOPOCTh MPOTEKaHUsI XUMUYECKUX PEAKIUi B
XUMHUYECKUX XMMHYECKON PEAKIUU. pasznuuHbIX ycinoBusx. CocraBiieHHue
peakuuii ITorsATHE O XUMHYIECKOM YpaBHEHUH OKHCIUTEIBHO-
paBHOBECHUHM, MpUHIUII JIe BOCCTaHOBUTEJIbHBIX PEAKIUH C
IMaTenpe. OKUCIUTEITBHO- HCIIOJIb30BAHUEM METOIa
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BOCCTAaHOBUTCIIbHBIC PCAKIINN

3NeKTpoHHOro Oananca. [IpoBeneHue
JKcIIepuMeHTa — M3yuenune
3aBUCUMOCTH CKOPOCTH XMMHYECKON
pEaKIMU OT PA3IUYHBIX PAKTOPOB. —
Pemenne skcriepuMEHTAIBHBIX 3a7a4
110 TeMe «OKHUCINUTEIbHO-
BOCCTAHOBUTEIILHBIE PEAKLIUNY.
Pemenne pacu€THbIX 3a1a4
Pa3JINYHOTO YPOBHS CJIOKHOCTH, B
TOM YUCJIE OJIMMITUAHBIX, [10 TEME
«OCHOBHBIE 3aKOHOMEPHOCTH
IIPOTEKAHNS XMMUYECKUX PEAKLIHI»

1.3

DNEeKTpoNIUTHYECKA
s1 TMCCOITHAITHS.
XuMuyeckme
peakuuu B
pacTBopax

DIEeKTpOoNIUTHYECKAs
aucconuanus. XuMUYecKue
peakiuu B pacTBOpax.
CunbHbIe U criabbie
anekTpoiuThl. CTeneHb
JUCCOITHAITNHN, KOHCTAHTa
nuccormanun. MonHoe
MIPOU3BEICHNE BOJIBI.
Bonopoanslii mokasaress.
Peakuuu nonsoro ooMeHa.
I'mpponus conent

CocraBneHnue ypaBHEHUI
JUCCOLIMAIMU KHUCIIOT, IIEJI0YeH U
COJIEH, ITOJIHBIX U COKPAIEHHBIX
HMOHHBIX YPaBHEHUH peakuui
MOHHOT0 0OMEeHa, KpaTKUX MOHHBIX
YPaBHEHUH PEeaKLUUi TUAPOIIA3a
couield. IIpoBenenue skcnepumenTa —
Peakuuu nonHoro ooMeHa. —
Pacnio3naBaHne pacTBOpPOB coOJIEH €
MTOMOIIBO UHIAUKATOPA. —
Pacno3naBaHne HEOPraHNMYECKHUX
BEILECTB C TOMOIIIbI0 KAaY€CTBEHHBIX
peakuuil Ha UOHBL. — Pelenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME.
Pemenne kauecTBEHHBIX 3a7a4 U
PacUETHBIX 3aJa4 Pa3IMYHBIX TUIIOB U
YPOBHEH CIIOKHOCTH, B TOM YHUCIIE
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OJINMITUA/IHBIX, TI0 TEME
«DIEeKTPOIUTUYECKAs TUCCOIHALIHSL.
XUMUYECKUE PEeaKlIUU B PACTBOPaX»

Hroro 8

Pazgen 2. HeMeTa/JILI M BX CO€IHHEHUS

OOmas
XapaKTePUCTHKA
2.1 XAMHUYECKHUX 2
aneMmeHToB VIIA-
rpynmnsl. ['anoreHst

O61mas
XapaKTePUCTHKA
XUMHNYECKUX

2.2 3
aseMeHTOB VIA-
rpynnsl. Cepa u eé€

COCIMHCHUA

OO6m1as xapakTeprucTruKa
HeMeTauioB. ['anorensl. Xmop
U €r0 BaXKHEUIIINE COCTUHEHUS

OO6mras XxapakTeprucTruKa
XUMHYECKHX d1eMEHTOB VIA-
rpynnsl. Cepa u eé€
Ba)KHEHIIINE COCTUHECHUS

[IpoBeneHnue 3xcrepumMeHTa —
O3nakomiieHHE ¢ 00pa3amMu
MIPUPOJHBIX XJIOPUJIOB (TaJIOT€HUIOB).
— M3yueHue CBOMCTB COJISTHOM
KHUCI0ThL. — KauecTBeHHbIE peakiuu
Ha XJOpUJI-, OpOMU- U UOAU-UOHBI.
— [Tonyuenue coysiHON KUCIIOTHI,
n3y4yeHue e€ CBOUCTB. Pemenue
KaueCTBEHHBIX 3a7a4 U pacyE€THBIX
3a/1a4 BBICOKOT'O YPOBHS CJIOKHOCTH U
OJIUMITUAJHBIX, IO TeMe «[ amoreHb»

[IpoBenenue sxcrnepumMeHTa —
N3ydyeHne XuMHYECKHUX CBOWCTB
pa30aBIIEHHON CEPHOM KUCIIOTHI. —
[IpoBeneHne KaueCTBEHHBIX PEAKITUI
Ha cyiabGua-, CyabduT- U cynbdar-
HOHBI Penienne kadyecTBEHHBIX 3a/1a4
Y pacu€THBIX 3aJ]a4 Pa3JINYHbIX TUIIOB
U YPOBHEW CIOKHOCTHU, B TOM YHCIIE
OJIMMNUAAHBIX 110 TeMe «Cepa u eé
coenuHeHus» UHIUBUAYaTbHbIE W
IpyNIOBbIE MPOEKTHI Mo TeMe «Cepa u
€€ COCMHEHUS»
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O6mas
XapaKTePUCTHKA
XUMHAYECKAX

OO1w1ast xapakTepUCcTHKa
aneMeHToB VA-rpynisl. A30T

[IpoBenenue 3xcriepumMeHTa —
N3ydyeHne XuMHYECKHUX CBOWMCTB
cosieit amMmoHnus. — KauectBeHHast
peakius Ha MoH aMMoHus U ocdar-
noH. — [lonydyenune ammuaka u
H3y4YEHUE ero CBOMCTB. — M3yyeHue

2.3 351eMeHTOB VA- . CBOMCTB a30THOM KHCJIOTHI. Perienue
Y €T0 BOKHCUIITNE COCAMHCHHUS. )
rpynmsl. A30T, KaueCTBEHHBIX 33724 U paCYETHBIX
®docdop u ero coeAMHEHUS
dochop n ux 3a/1a4 BBICOKOTO YPOBHS CIOXKHOCTH U
COCITUHEHUS OJIUMITHATHBIX 110 TeME «A30T ero
coequHeHUs» MHANBUAYaIbHbBIE HITN
TPYIIOBBIE MPOEKTHI IO TeME «A30T,
dhochop 1 UX COCTUHCHUS
[IpoBenenue sxcriepumMeHTa —
AncopOuusi pacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTIIEM. —
[Tonyuenue, cobupanue,
acro3HaBaHHUE U U3YYEHHE CBOMCTB
Ob6mas P 1
YTJIEKUCIIOTO Ta3a. — B3anmHbIe
XapaKTEPUCTUKA OO01as xapakTepuCcTHKa
MpeBpanieHus: KapOOHATOB U
XUMHYECKUX anemeHToB |VA-rpymnmsl.
. ruapokapOoHaToB. — KauecTBeHHbIE
2.4 sneMeHToB IVA- Yraepon u ero BaxHenmme

IpyHnIsl. YTiaepon
U KPEMHUMH, UX
COCIMHEHUS

coeguHenus. Kpemuuii u ero
BaKHEHNIIINE cOeTUHEHUS

peakiuu Ha KapOoHaT- U CHIIMKAT-
noHsbl. — [lonmyyenue okcuaa
yraeponaa(lV) u uzydenue ero
CBOMCTB. — PemieHue
SKCIEPUMEHTANIbHBIX 33]1a4 110 TEME
«Baxxneimnne HeMeTabl U UX
coenuHeHus». Pentenue
Ka4EeCTBEHHBIX 3a7[a4 M paCUETHBIX
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3aia4 pa3jInuYHbIX TUIIOB U ypOBHCI\/JI
CJIOKHOCTH, B TOM YHCJIC
OJIMMITHAHBIX, ITO TEME ((er'ICpOI[ U
KpCMHI/Iﬁ 1 UX COCOUHCHUS)

Hroro 13

Pazgen 3. MeTaJIbI M BX COeIUHEHUS

OO06m1ue cBolicTBa

OO01as xapakTepucTHKa
XAMUYECKHUX DJIEMCHTOB —
METaJUIOB Ha OCHOBAHHMH MX
nojoxxeHus B Ilepuognyeckoit
CHCTEME XMMHUYECKUX
anemeHToB .. MenneneeBa u

[IpoBenenue 3xcrepumMeHTa —
BzanMmoeiicTBHE METAILIOB C BOJIOM,
C pacTBOpaMH COJIeH U KUCIIOT.
Penienne kauecTBEHHBIX 3a/1a4 U
pacuéTHBIX 3a/1a4 Pa3IMYHBIX TUIIOB U

3.1 2 YPOBHEH CIIOKHOCTH, B TOM YHCIIE
METAJIIOB cTpoeHus aromoB. O61ue
. OJHUMITHAIHEIX, IT0 TeMe «O01Ime
XHMHYECKHE CBOMCTBA .
CBOMCTBA METAIIJIOBY.
MetauioB Koppo3sus Meramios.
NunuBuayanbHbIC WA TPYITIOBEIE
CmaBel MeTaiuioB. O0mIHe .
MpoeKTHI o Teme «CBoMCTBa
CIOCOOBI OJTYyUYEHUS
METAJIJIOB U UX MIPUMEHEHHE)
METaJJIOB. DIIEKTPOIIN3
Mertannsl A-Tpymin. [IpoBenenue sxcrepumMeHTa —
[I{emo4HBIE METAJIBI U X OxpanBaHue TIAMEHH COJIIMU
Ba)KHEHIIINE COCTUHEHHS. MEeTaJIOB. — B3anmoeicTeue
. [IenoyHO3eMeNbHBIC METAUTBI,  THIAPOKCHUIOB HATPHS M KAJBITUS C
Baxxueiimue . .
MarHvi M UX BaKHEHIIINE okcuaoM yrieposa (1V) u kucinoramu.
3.2 METaJUIBI U UX 5 . .
coequHeHUs. AMoMUHUN U ero | — MccnenoBanue cBOMCTB KapOOHATOB
COCIMHEHHS

BaYKHEHIIINE COETUHEHUS.
Merasisl b-rpymnm. Meas u
cepeOpo 1 UX BaKHEUIINE
coenuHenus. [{lunk u ero

Y THJIPOKapOOHATOB KaJbIIHS,
)kEcTkoM BoAwl. — MccaeqoBanue
aM(}OTEepHBIX CBOMCTB THAPOKCH]IOB
ATIOMUHUS U [IUHKA. — M3ydyeHue
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Ba)KHEUIIINE COCTUHEHUS.
Keie3o u ero Baxxuenmme
COCTUHEHUSI

MPOIIECCOB MOJYUYEHUS TUPOKCUIOB
JKenesa, nX XUMHUYECKHUX CBOMCTB. —
JKECTKOCTHL BOABI U METOILI €6
ycTpaHeHus. — Pemenue
SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Baxxkneimme MeTaibl U UX
coequHeHMs». — KauecTBeHHBIE
peaKIy Ha MOHBI MarHusl, KaIbIus,
QITIOMUHUS, IUHKA, JKene3a(2+),
xenesza(3+), mequ(2+), cepedpa(+1).
Pemenne kadecTBEHHBIX 33729 U

paC‘IéTHBIX 3aJla4 pa3JIMYHbIX TUIIOB U

YPOBHEH CIIOKHOCTH, B TOM YHCIIE
OJHUMITMAJIHEIX, IT0 TeMe «MeTaiabl U
ux coenuHenus» NHauBUIyanbHbIC
WJTU TPYNIIOBBIE MTPOEKTHI 11O TEME
«Basxknenmme MeTaiIbl U UX
COCIMHEHUS

Hroro 7

Pasznea 4. Xumus 1 oOKpyskamomas cpeaa

BemecTtBa n
MaTepHuabl B
JKA3HU YEJTOBEKA.

4.1 2
OCHOBBI
JKOJIOTUYECKOM
rPAaMOTHOCTH
Hroro 2
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Pa3gen 5. O0001menne 3 HAHMI

IToBTOpEenue u

[ToBTropenue u 06o0IIEHNE

Brmonnenue OKCIICPUMCEHTA —
Pemenue OKCIICPUMCHTAJIbHBIX 3aJ1a4
10 TCMC ((MeTaJIJIBI, HEMCTAJJIBI U UX

00001EeHne N
N 3HAHWN, TTOTYYEHHBIX TIPU coeuHeHus» Pelienue
51 3HAHUHA OCHOBHBIX 4 .
M3YYCHHH Kypca Xumun 8—9 KaueCTBEHHBIX 33724 U PaCYETHBIX
pa3esioB KypcoB N
KJIACCOB 3aJ1a4 pa3IUYHbIX THIIOB U YPOBHEH
8-9 kitaccos
CII0KHOCTH, B TOM YHCJIE
OJIMMITHAJTHBIX, TI0 U3yYCHHBIM TEMaM
Hroro 4
OBHIEE KOJIMYECTBO
YACOB IIO 34
IMPOT'PAMME

38




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosanyectBo 4yacos Aara
NPOBeIeHUs
Nen/m  Tema ypoka
Beero Konrpoabnble IIpakTHyeckue  mjiaH paxr
padoThI padoTshI
[IpakTukym. Posb XxuMunu B )KU3HM 4€I0BEKA 1 3.09
IIpakTukym. Uuctele BelecTsa 1 CMECU 1 10.09
3 [IpakTukym. BeInosHEHHE TBOPYECKUX 1 1 17.09
3alaHui IO TeME «ATOMBI U MOJIEKYJIBD)
4 [IpakTukym. BeInosHEHHE TBOPYECKUX 1 1 24.09
3aJJaHUN 110 TEME «XUMHUUYECKHUE DIIEMEHTED
IIpaxTuxym. Pemenue 3aaad mo reme 1.10
5 «Xumuueckas popmyna. BaneHTHOCTh 1 1
aTOMOB XMMHYECKHUX DIIEMEHTOBY»
[TpakTKyM. ATOMBI, MOJIEKYJIBI, 8.10
6 XUMUYECKHE dIeMeHThI. Bemecrsa 1
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO '
cTpoeHusi. XuMuueckas ¢popmyna
5 [IpakTukym. Pacuérel mo XxuMnyeckum 1 1 15.10
dopmynam
8 IIpakTukyMm. Y paBHEHUS XUMUYECKUX 1 1 22.10
peakuin
9 IIpakTukym. Pacu€rsl o ypaBHEHUAM 1 1 5.11
XUMUYECKHUX PeaKLUn
10 [TpakTuxym. Pacuérel mo ypaBHEHUIM 1 1 12.11
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XAMHYECKHUX PEaKui

[Ipaktukym. [IpencraBnenue o razax. Bozmyx 19.11
11 KaK CMECh ra30B. 3aKOH ABOTaJIpo. 1 1
OO6BEMHBIE OTHOIICHUS Ta30B PU
XUMHUYECKHX PEaKIUs
12 HpaKTPIj(yM. TemnnoBoii 3ppekT XuMUIECKUx 1 1 26.11
peaxiuit
13 IIpakTuKyM. PemeHI/If: 3a7a4 110 YpaBHCHUAX 1 1 3.12
XUMHUYECKHUX PEeaKIIHii
14 IIpaktukym. Bogopona u ero cBoictsa 1 1 10.12
IIpakTukym. Pemenne pacu€rHsix 3aaad 1o 17.12
15 YPaBHEHUSM XUMHYECKHX PEAKIIH ¢ 1 1
y4acTUEM BOJIOpO/Ia
16 [Ipaktukym. Pemenne pacu€THeix 3a1a4 1o 1 1 24.12
YPaBHEHHUSIM XMMUYECKUX peaKIHii
17 [IpakTukym. Pemenue pacu€THeix 3aaa4 ¢ 1 1 14.01
MCIIOJIb30BaHUEM T'a30BbIX 3aKOHOB
18 IIpaxTuxym no reme «Bozaa u e€ cBoMCTBA. 1 1 21.01
OcHoBaHUS»
IIpaktukym. Pemienne 3anad ¢ 28.01
19 HCIIOJIb30BAHUEM MOHATUS «MACCOBas J0JIs 1 1
pPacTBOPEHHOIO BELIECTBAY
20 [TpakTukym o reme «OKCUABD» 1 1 4.02
21 [IpakTukym no teme «OCHOBaHUS» 1 1 11.02
22 [TpakTukym no teme «Kuciaors» 1 1 18.02
23 [IpakTukym no teme «Conn» 1 1 25.02
24 [TpakTukym mo Teme «l eHeTnueckas CBs3b 1 1 4.03
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MEXY KJIaCCaMH HEOPTaHUYECKUX
COEIUHEHUI)

25

26

27

[Ipaktukym. Pemenue 3aga4d o popmynam u
YpaBHEHUSM XUMUUYECKUX PEaKLnid
[lepuoauueckuii 3aKOH XUMHUYECKHUX
snemenToB .M. MenneneeBa u ctpoeHue
aTomMa

[TpakTukym. CocTaB aTOMHBIX sIED.
CtpoeHue IeKTPOHHBIX 000I0YEK aTOMOB

11.03

18.03

25.03

28

[IpakTrkym. 3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB aTOMOB paJnyca aTOMOB
XAMHYECKHUX 3JIEMEHTOB, METAJTUTMYECKUX U
HEMETaJUIMYE€CKUX CBOMCTB MO rpyIIaM 1
nepuoaam

8.04.

29

[IpakTrkym. XapakTepuCTHKAa XUMUYECKOTO
AJIEMEHTA I10 €ro MOJIOKEHUIO B
ITepuonnueckoint cucreme .M. Menneneera

15.04

30

31

XUMHYeECKasa CBI3b U €€ BUIBI

[Ipaktukym. Mexanu3mel 00pa3zoBaHus
KOBAJICHTHOM M MOHHOM CBSA3U. DJIEKTPOHHBIE
U CTPYKTypHBIE (hOpMyIIbI BemecTB. KaTnoHsl
Y aHHOHBI

22.04
29.04.

32

Kpucrannuueckue u amop(HbIe BelecTBa.
THUIIBI KPUCTAININYECKUX PELIETOK

6.05

33

34

[TpakTikym. OKHCIUTENBHO-
BOCCTAHOBUTEIJIbHBIE pEAKIIUU

O0001IEHUE U CUCTEMATU3ALINS 3HAHUM

13.05

20.05
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OBLIEE KOJIMYECTBO YACOB 110
INPOI'PAMME

34

34
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9 KJIACC

KoanyecTBO 4acoB Aata
NPOBeICHUs
Nen/m  Tema ypoka
Beero Konrpoabnble IIpakTHyeckne  mJiaH paxr
padoThI padoThI
[IpakTukym. [lepnoanueckas cucrema 4.09
1 xuMmuueckux snemenToB .M. Menzaeneesa. 1 1
CrpoeHue BemiecTBa. XUMUYECKasl CBSI3b
5 IIpakTukym. OCHOBHBIE KJIACCHI 1 1 11.09
HEOPraHWYECKUX COCANHEHUI
3 ITpakTuKym. D1€eMEHTBI XUMHUUYECKON 1 1 18.09
TepMOJAMHAMUKHU. 3aKoH ['ecca
[TpakTukym. CKOpOCTh XUMUYECKON PEAKIIUH. 25.09
4 @akTOpPBI, BAUSAIOIINAE HA CKOPOCTh XUMHUYECKOU 1 1
peakuuu. [IoHATHE 0 XMMUYECKOM PaBHOBECHH,
npuHiun Jle larense
5 [IpakTukym. OKUCIUTENBHO- 1 1 2.10
BOCCTAHOBUTEJIbHBIE PEAKIIUU
[IpakTuKyMm. DIEKTPOIUTUYECKAS TUCCOLUALIUS. 9.10
XHUMHYECKHE peaklIMy B pacTBopax. CuibHbIE U
6 ciabble AneKTposnThl. CTeneHb AUCCOUalii, 1 1
KOHCTaHTa aucconuanuu. Monnoe
IIpoM3BeIeHNE BOABL. BOIOpoHEbIN MOKa3aTenb
7 [IpakTukym. Peakium noHHOTO 0OMEHa. 1 1 16.10
I'mpponus conen
8 IIpaxtuxym. Pemenne 3anad o reme 1 1 23.10
«DJIEKTPOIUTUYECKAS IUCCOLIMALINSL.
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XUMHUYECKUE PEAKIIUU B PACTBOPAX»

9 [Tpaktukym. OO1mas xapakTepucTUKa 6.11
HeMeTauloB. ['aoreHsl

10 [IpakTukym. XJ0p 1 €ro BaxKHeUIIne 13.11
COCUHECHUSA

11 [TpakTukym. O01mas xapakTepucTuka 20.11
XUMHUYECKUX 371eMeHTOB VIA-Tpymnbl

12 [Ipaktuxym. Cepa u €€ BakHeWIINE COEAMHEHUS 27.11

13 [IpakTukym. PeIHeHI/If: 3a7a4 110 YpaBHCHUAM 4.12
XUMHUYECKHUX PEaKIUH

14 [TpakTukym. O01mas xapakTepucTuKa 11.12
snemeHToB VA-Tpynmbl. A30T U €ro CBOMCTBA

15 [IpakTukym. BaxkHeume coeAMHEeHNs a30Ta 18.12

16 [IpakTukym. Pemienne pacy€THbIX 3a1a4 10 25.12
TeMe «A30T U €ro BaKHEUIINE COeAUHEHUSD)

17 [Tpaktukym. @ocop u ero BaxxHeimume 15.01
COCIMHEHMS

18 OOmas xapakTepucTHka 31eMeHToB IVA- 22.01
IPYIIbL. YTIEPOA U €r0 CBOKWCTBA

19 [IpaxkTukym. Baxneimme coequHeHus yriaepoaa 29.01

20 IIpakTukym. KpemHuii u ero coenMHeHus 5.02

21 [IpakTukym. Pemienne pacy€THbIX 3a/1a4 1O 12.02
YpaBHEHUSIM XUMHYECKHUX PEaKIUi
OO61as xapakTeprUCTHKa XUMUYECKUX 19.02

99 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUHU HUX

nojoxxeHnus B [lepuoanyeckoi cucreme
xumudeckux djementoB .. Menaeneesa u
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cTpoeHus aToMoB. OO0IIHEe XUMUIECKHE
CBOWCTBAa METAJIJIOB

23

24

25

Koppo3us meramios. CruiaBbl METaJLIOB.
OO6mue crnocoObl MOTYYeHHUS METAJLIOB.
DneKTpoan3

[IpakTukym. ll{enoynsie MeTaLIbI U UX
BaYKHEHIIINE COeTUHEHUS

[IpakTukym. IllenouHO3eMeENbHBIE METAILIBL,
MarHuy U X BaXXKHEUIIINE COEIUHECHUA

26.02

5.03

12.03

26

27

28

[IpakTukym. ATIOMUHUN U €70 BaKHENIIIHNE
COCIMHEHMS

OO6mas xapakTepucTiKa MeTamioB b-rpymi.
[IpakTukym. Mensb, cepedbpo, HIUHK U UX
BOKHEHIINE COCTUHECHUS

[IpakTukym. XKeneso u ero BaxHeimune
COCIMHEHUS

19.03

26.03

9.04

29

Baxneiiimue BemecTBa 1 MaTepualbl, 00J1acTu
ux npuMmeHenus. HoBeie maTepuansl 1
TEXHOJIOTUH. [ [pUHIUIIBI «3€JIEHON XUMUW

16.04

30

31

32

XUMHUS U 37J0pOBbE. DKOJOTUYECKUE MPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YIIIEPO/Ia, a30Ta,
CCPhBI, TAXKECIIBIX METAIJIIOB

[Tpaktukym. O6001IeHIE n3yueHHOro. Pemenue
KayeCTBEHHBIX U KOJIMYECTBEHHBIX 3371a4 110
HU3YUYCHHBIM TEMaM

[Tpaktukym. O6001IeHIE n3yueHHOro. Pemenue
Ka4CCTBCHHBIX U KOJIMYCCTBCHHBIX 3a1a4 I10
HU3YUCHHBIM TCMaM

23.04

30.04

7.05
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33

[Tpaktukym. O6001mIEeHHE N3yueHHOTO. Pemenne
Ka4eCTBEHHBIX U KOJMYECTBEHHBIX 33/1a4 110
M3y4CHHBIM TEMaM

14.05

34

[Tpaktukym. O6001mEeHHe n3yueHHOro. Pemenne
Ka4C€CTBCHHBIX U KOJIMYCCTBCHHBIX 3a1a4 I10
HU3YUYCHHBIM TCMaM

21.05

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

34

34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIN ypOBEHb: YUeOHHUK; S-€ U3/1aHue, epepaboTaHHOe
["a6puensa O.C., Octpoymon U.I'., CraakoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3marensctBo «IIpocBemenue»

» Xumusi: 9-if kimacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€ U3AaHNE, TepepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiMoHEepHOE 00IIECTBO

«I/IBI[EITGJILCTBO ((HpOCBeHleHI/IG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

» Xumusi: 8-i kiacc: 06a30BbIi ypOBEHB: YUCOHUK; 5-€¢ U3gaHue, nepepadoTaHHOE
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEpPHOE OOIIECTBO
«M3parensctBO «IIpocBenieHne»

» Xumusi: 9-if kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U3AaHHE, TepepaboTaHHOe
["a6puensa O.C., OctpoymoB U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«M3parenbctBo «lIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

8 kiacce

Pa3nes 1. [leppoHavyanbHble XUMHUYECKHE MOHATHS

https://m.edsoo.ru/YNVJIX660G

https://m.edsoo.ru/ONNXR1VFO
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https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4YeCKUX BellecTB

https://m.edsoo.ru/D5BORTY30

https://m.edsoo.ru/5D61JZ6PS

https://m.edsoo.ru/M1315KJBM

https://m.edsoo0.ru/0T5AS5MOWT

Pasznea 3. [lepuoguueckuii 3axon u [lepuoguyeckas cucrema xummueckux 31emenTon /1. U.
MenaeneeBa. CTpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

https://m.edsoo.ru/TCBJBVWFZ

https://m.edsoo.ru/F6AOASDPF

https://m.edsoo.ru/LRYWBJPES

https://m.edsoo.ru/KQBD02J69

9 ki1acce

https://m.edsoo.ru/EQETUT35Z

https://m.edsoo.ru/AFN4ALWG7U

https://m.edsoo.ru/KODUR50VV

Pa3zgen 2. HemeTaJIbl M UX CO€AUHEHU ST

https://m.edsoo.ru/ZTN1F700l

https://m.edsoo.ru/P3DHMFB09

https://m.edsoo.ru/VOXD0OUX2S

https://m.edsoo.ru/JPJ200VJX

Pa3zgen 3. MeTaJibl M X COCIUHEHU S

https://m.edsoo.ru/GHV2L6NJ8

https://m.edsoo.ru/EFKQW9HZI

Pa3nen 4. Xumus n okpy:kawomasi cpeaa

https://m.edsoo.ru/TENBWEF7Y
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https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y

Ipunoocenue x PII

®opmbl yueTa padoyeil nporpammsbl Bocnutanusa Q00

Hcnonb3oBaHue BOCIUTATEIbHBIX BO3MOXHOCTEH OpraHM3allid ypoKa Ha YpOBHE
OCHOBHOT0 00111er0 00pa30BaHMsI MPE/ITOJIATALT:

1. TlomnepxaHue HHTepeca K YYEHMIO, K MpOLECCY IIO3HAHMS, AKTUBU3ALUU
MO3HABATEIBHON JESTETLHOCTH 00yYarOIINUXCS.

2. Bocnuranue co3HaTeIbHOM AMCUUIUIMHBI (YMEHME YUYUTENs IOKa3aTh Ba)KHOCTb
y4eOHO-T103HABATEIBHOM IEATEBHOCTH, YYeOHOM U TPYJOBOM TUCIUILIIMHEI).

3. dopMHupoBaHHME yMEHUH M HaBBIKOB OpraHU3alMM y4allUMHCS CBOEH
JESTeIbHOCTH (OpraHM3alusl CaMOCTOATENBbHON pabOThl yYaIMXcCsi, COOJIOJCHUE TEXHUKU
0€30I1aCHOCTH U I'MTMEHWYECKUX IPaBUJI, CBA3AHHBIX C OCAHKOW M opraHu3ainueil padouero
MecTa).

4. Bocnutanue kynbTypbl oOlIeHUs (OopraHu3amusi OOIIEHUS Ha  YpOKe,
(bopMHpOBaHHS YYHTEIEM YMEHHU CIyIIaTh, BBICKAa3blBaTh W apryMEHTHPOBATH CBOE
MHCHHE).

5.  ®@opmupoBaHHE W pa3BUTHE OICHOYHBIX yMEHUH (KOMMEHTHPOBAHHE OIECHOK
yuuTesaeM, o0CyKAeHUE OLEHOK ¢ yJallluMHCs, KOJUIEKTUBHOE OLICHHBAaHUE, B3aUMOIIPOBEPKa
Y OLICHUBAHUE JIPYT JPYyra YYaIiMHCS).

6. BocnuTtaHue TryMaHHOCTH (XapakTep OTHOLICHHH «y4UTeldb — YYEHUK»,
peryaupoBaHNEe YYUTEIEM OTHOIICHUH MEXKIy YUAIIUMUCH).

Hpez[MeT Peanuzanus IMporpaMmbl BOCITMTAHUS

Xnmus Bocnuranne rpaxxa1aHCTBEHHOCTH, MATPUOTHU3MA.
Hcnonp3oBaHne 00Oraroro MCTOPUYECKOTO, KpPaeBeaueCKOro
COJIEpXaHUsI XUMHYECKOTO OO0pa3oBaHUs, 3HAKOMCTBO C
JKA3HBIO BBIJAIOIIUXCSA OTECYECTBEHHBIX YUEHBIX-XUMUKOB,
SIBUBIIMX MPUMEPHI TPAKIAHCKOTO CIY>KEHUSI, WCIOJHEHUS
MaTPUOTHYECKOTO  JONira,  CIOCOOCTBYIOT — BOCIIMTaHHUIO
YBAKEHUS K TE€POMYECKOMY NPOIUIOMY M HACTOSIIEMY
Hamero OteuecTBa, (OPMHUPOBAHHMIO TMPEJICTABICHUA O
pa3BUTHM HAayKH XUMHH M XUMHYECKHUX MPOU3BOACTB B
Poccun, 00 ux ponu W 3HAYEHWH B KU3HU OOIIECTBA W
roCy1apCTBa.
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