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HHaHpreMble pe3yJbTaThbl 0CBOCHUA yqeﬁnoro nmpeaMera «XHMHSD

N3yuenne xuMuu B OCHOBHOH LIKOJIE AET BO3MOXKHOCTb JOCTHYb CIEAYIOIIUX PE3yJIbTaTOB B
HaMpaBJIeHUU JTUYHOCIHO20 PA3BUTHS:
1) BocriuTaHuE POCCHICKONW TpakJAaHCKOW HACHTUYHOCTU: MATPUOTU3MA, JIOOBU U YBAaXKEHUA K
OteuecTBy, 4yBCTBa FOPJIOCTH 3a CBOIO PosinHy, 3a pOCCHICKYI0 XUMHUECKYIO HAYyKY;
2) (opMupoBaHHE LIETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOIIECTBEHHOM NMPaKTHKH, a TaKXKe COLHAIbHOMY, KyJIbTYPHOMY, SI3bIKOBOMY M JIYXOBHOMY
MHOI000pa3nio COBPEMEHHOI'0 MUPa;
3) ¢opmupoBaHME OTBETCTBEHHOI'O OTHOLIEHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpa3BUTUI0 U €aMOOOPAa30BAaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHMIO U IIO3HAHHUIO, BHIOOPY
npoguIbHOrO 00pa3oBaHUS HAa OCHOBE HMH(OPMAIMM O CYLIECTBYIOIMX HpodeccHsx u JIMYHBIX
poQeCcCHOHANBHBIX MPEANOYTEHUI, OCO3HAHHOMY IOCTPOSHHUIO MHIMBHUIYaJIIbHOW 00pa3oBaTelbHOM
TPAEKTOPHHU C YIETOM yCTOWUMBBIX TO3HABATEIIbHBIX HHTEPECOB;
4) ¢dopmHupoBaHHE KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOIE3HOI,
yueOHO-UCCIeA0BaTEIbCKOM, TBOPUECKOM 1 APYTUX BUAAX JAEATEIBHOCTH;
5) ¢dopmupoBaHUE TOHMMAHUS IEHHOCTHU 3/I0POBOT0 M Oe30macHOro oopasa *HU3HH; YCBOSHUE IPAaBUII
WHAWBUIYaJIbHOTO M KOJJIEKTMBHOTO O€30MacHOr0 TOBEACHUS B UYPE3BBIYANHHBIX CHUTYalUsAX,
YIPOKAFOUINX KU3HU U 3JI0POBBIO JIFOJIEH;
6) ¢opmupoBaHue MO3HABATENbHON U MH()OPMAIIMOHHOM KYJIBTYpHI, B TOM YHCJIE€ PAa3BUTHE HABHIKOB
CaMOCTOSITEIBHOM pPaboThl € y4eOHBIMH IMOCOOMSIMH, KHHTAaMH, JOCTYITHBIMH WHCTPYMEHTAMH |
TEXHUYECKUMH CPEICTBaMH HUH(OPMAIIMOHHBIX TEXHOJIOTHI;
7) hopMHupOBaHME OCHOB HKOJIOTMUYECKOT0 CO3HAHNS HA OCHOBE NMPU3HAHUS IIEHHOCTH KM3HHU BO BCEX €€
MIPOSIBJIICHUSX ¥ HEOOXOIMMOCTH OTBETCTBEHHOI'0, OEpPEKHOI'0 OTHOIICHUS K OKPYXKAIOIIEeH cpene;
8) pa3BHUTHE TOTOBHOCTH K PELICHUIO TBOPUYECKHX 3a]ad, YMEHUS HAXOIUTh a/IeKBaTHBIE CIIOCOOBI 110
BEICHUS W B3aWMOJCHCTBUS C TapTHEPaAMH BO BpeMs y4eOHOM W BHEY4eOHOH esATeNbHOCTH,
CIIOCOOHOCTH OIICHMBATH NMPOOJIEMHBIE CUTYAIlUH M OTIEPATUBHO IIPUHUMATh OTBETCTBEHHBIE PEIICHUS B
Pa3NIUYHBIX MPOXYKTUBHBIX BUAAX JEATEIHHOCTH (yd4eOHAas MOMCKOBO-MCCIIENOBATENbCKAsA, KIyOHas,
IIPOEKTHAs!, KPY>KKOBasl U T. I1.).

Memanpeomemuvimy  pe3yabTaTaMH OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpamMMbl
OCHOBHOT0 00111er0 00pa30BaHUs IO XUMHH SBIISIOTCS
1) oBnageHue HaBBIKAMU CAMOCTOSTEIBHOTO MPUOOPETEHUS HOBBIX 3HAHW, OpraHMW3aluU ydeOHOM
JEeSITETbHOCTH, IIOUCKA CPEICTB €€ OCYILECTBIICHMS;
2) yMeHue IUIaHUPOBATh IYTH JOCTHKEHUS LIE€JIEH Ha OCHOBE CaMOCTOATEIBHOIO aHaIN3a yCIOBUM U
CPEACTB WX JOCTIIKEHHsSI, BBIIENATH albTEPHATHBHBIE CIIOCOOBI JOCTHMIKEHHS LENH U BBIOMpPATh
Hanbosee YPPEKTUBHBIN CIIOCO0, OCYIIECTBIATH TO3HABATENBHYIO Pe(ICKCHIO B OTHOIICHUH JeHCTBUI
0 PEUICHUIO y4eOHBIX U MO3HABATEIbHBIX 33134,
3) yMeHHE MOHMMATh MPOOJEeMy, CTaBUTh BOIPOCHI, BBIABHIaTh THIIOTE3Y, aBaTh OMNpPEACICHHUS
MOHATHAM,  KIaccu(UIUpPOBaTh, CTPYKTYpHpPOBATh  MaTepHal, MPOBOAUTH  DKCIIEPUMEHTHI,
apryMEHTUPOBATh COOCTBEHHYIO IO3ULINIO, OPMYIUPOBATH BHIBOJBI U 3aKITIOUCHHS,
4) yMeHHE COOTHOCUTH CBOM JICHCTBHUS C IUIAHUPYEMBIMU PE3yJbTaTaMH, OCYIIECTBISATh KOHTPOJb
CBOEH JESITEIbHOCTU B MPOLECCE TOCTHKEHUS Pe3yibTara, ONpeesaTh COCOObl AEHCTBUN B pamMKax
MPeUIOKEHHbIX YCIOBMM W TpeOoBaHWI, KOPPEKTUPOBaTh CBOM JEHCTBUS B COOTBETCTBUHM C
HW3MEHSIOLIENCS CUTYaLUE;
5) ¢opmupoBaHME ¥ pa3BUTHE KOMIIETEHTHOCTH B O0OJAaCTH WCIOIb30BaHUS HMHCTPYMEHTOB U
TEXHUYECKUX CPEICTB MHPOPMALMOHHBIX TEXHOIOTUH (KOMITBIOTEPOB M MPOTrPAMMHOI0 00ECTIeUeHHMS)
KaK MHCTPYMEHTAJIbHOM OCHOBBI Pa3BUTHS KOMMYHMKATHUBHBIX U IO3HABaTEIIbHBIX YHUBEPCAJIbHBIX
yaeOHBIX JICHCTBUIA;
6) ymeHue co3JaBaTb, NPUMEHATh M IPEOOPa30BbIBATH 3HAKM M CHUMBOJIBI, MOJEIU M CXEMBbI s
peleHys ydeOHBbIX U TIO3HABaTEIbHbIX 33a4;
7) yMeHue u3BIE€KaTb MH(OPMALMIO M3 PA3IUYHBIX HCTOYHUKOB (BKJIIOYAs CPEICTBA MacCOBOM
nH(pOpMaIUH, KOMIIAKT-IUCKU y4eOHOro Ha3HaueHus, pecypcbl HTepHeTa), cBOOOIHO MOIb30BaThHCS



CIIPaBOYHOM JUTEpaTypoil, B TOM 4YHMCI€ M Ha D3JIEKTPOHHBIX HOCHUTE- JIX, COOJIOAATH HOPMBbI
HMH(}OPMAITMOHHON N30MPaTEIbHOCTH, STUKH;
8) yMeHHe Ha IpaKTUKE M0JIb30BAaThCSl OCHOBHBIMU JIOTMUECKUMHU IpUEMaMHU, METOJaMU HaOII0ICHHUS,
MOJICTUPOBAHUs, O0BSCHEHHUS, pEIIeH s TPOOJIeM, IPOTHO3UPOBAHUS U JP.;
9) ymeHHe OpraHi30BaTh CBOKO JKU3Hb B COOTBETCTBUU C IPEACTABICHUSMU O 3J0pPOBOM 00pa3e jKU3HU,
IpaBax U 00SI3aHHOCTAX I'PaKIaHUHA, LIEHHOCTSIX OBITHS, KYIbTYpPhl U COLIMATBHOTO B3aUMOJICHCTBHUS;
10) ymeHue BBIIOIHATH IO3HABATENbHbIE U IIPAKTUYECKUE 3a/1aHHsI, B TOM YHCIIE IPOEKTHBIE;
11) ymeHue caMOCTOSTENIBHO M apryMEHTHPOBAHHO OLICHMBATb CBOM JCWCTBHA U JCUCTBHS
OZIHOKJIACCHUKOB, COZEp)KaTeIbHO OOOCHOBBIBasl IMPaBHJIBHOCTh WM OLIMOOYHOCTH pe3yibTaTa U
crocoba JeNCTBHs, aJleKBaTHO OLIEHHBAaTh OOBEKTHBHYIO TPYAHOCTh Kak Mepy (pakruyeckoro miu
IIPEI0JIaraeMoro pacxo/ia pecypcoB Ha pelleHHe 3aJaull, a TAKKe CBOM BO3MOXHOCTHU B JIOCTHIKEHUHU
LIETIU OIIpeAeNIEHHOMN CII0KHOCTH;
12) ymenue paborath B rpynne — 3¢G¢GEKTUBHO COTPYAHHWYATh M B3aMMOJEHWCTBOBATH Ha OCHOBE
KOOPJMHAIIMY PAa3IMYHbIX MO3ULIMH MPHU BBIPAOOTKE OOIIEro pelieHus B COBMECTHOW JIESTEIbHOCTH;
ciymarte naptHépa, GopMyIHpOBaTh U apryMEHTHPOBATh CBOE MHEHME, KOPPEKTHO OTCTaMBATH CBOIO
MO3ULIMI0 U KOOPAMHHMPOBATH €€ ¢ MO3UIMEH MapTHEPOB, B TOM YHCIE B CHUTYallUH CTOJIKHOBEHHS
MHTEPECOB; NPOAYKTHBHO pa3peliaTh KOH(GIUKTH Ha OCHOBE y4&Ta MHTEPECOB M MO3MIUN BCEX €ro
YYaCTHHKOB, ITOUCKA M OIICHKH AJIbTEPHATUBHBIX CIIOCOOOB pa3penieHns KOH(IUKTOB.

IIpeomemnvimu pe3ynbmamamy OCBOSHUSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O
o0mrero oOpa3oBaHMsI 0 XUMUH SIBIISTFOTCSI:
1) dopmupoBaHne nEepBOHAYATIHHBIX CHCTEMAaTH3MPOBAHHBIX TPEACTABIEHUH O BEIIECTBAX, HX
MIPEBPALICHUSIX M IPAKTUYECKOM IPUMEHEHNH; OBJIAJICHNE TIOHSTUHHBIM armapaToM U CUMBOJIMYECKIM
A3BIKOM XUMUH;
2) oco3HaHue OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHUYECKOH HAyKH Kak OOJIACTH COBPEMEHHOI'O
€CTECTBO3HAHUS, XUMUYECKUX IPEBPAIICHUN HEOPTaHUYECKUX U OPraHMYECKUX BEIIECTB KAaK OCHOBBI
MHOTHUX SIBIICHUH )KUBOW U HEKUBOU MTPUPOJIBL;, YTITyOICHNE TIPECTaBICHII 0 MaTepUaIbHOM €IMHCTBE
MUDa;
3) oBiazeHHME OCHOBAMU XMMHYECKOW I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3HPOBATH U OOBEKTUBHO
OLICHMBATh JKW3HEHHBIC CUTYallUH, CBSA3aHHBIE C XWMHEH, HaBbIKaMH O€30MacHOro oOpalieHHs ¢
BELIECTBAMH, HCIOJIb3YEMBIMU B ITOBCEIHEBHOW JKM3HM; YMEHHEM aHAJIM3MPOBATh M ILIAHUPOBATH
HKOJIOTHUYECKH OEe30I1aCHOE MOBEICHHE B IEIISX COSPEKEHHS 3I0POBbS M OKPYKAIOLIEH CPebl;
4)  ¢dopmupoBaHUe YMEHHMI yCTaHABIMBATh CBSA3M MEXIY PEajbHO HAOIIOJAeMbIMH XMMHUYECKUMHU
SABIICHUSIMA W TIPOLIECCAaMH, MPOUCXOAAUIMMU B MHKPOMHUpPE, OOBACHATH HMPUYMHBI MHOT0O00pasus
BELIECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTb IPUMEHEHNUS BEILIECTB
OT MX CBOMCTB,;
5) mpuoOpeTeHre OnbITa UCIOIB30BAHUS Pa3IMYHBIX METOJIOB M3yUYECHHUs BEUIECTB; HAOMIOACHUS 33 UX
MPEBPALICHUSIMA [IPU TPOBEACHUU HECIOKHBIX XHMHUYECKMX SKCIIEPUMEHTOB C HCIOJIb30BAHHEM
71a00paTopHOro 00OPYAOBaHUS U TIPUOOPOB;
6) yMmeHHe OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABIEHUAX, 0KOrax U APYTUX TpaBMaX, CBA3AHHBIX C
BEIIECTBAMHU U JIAOOpaTOPHBIM 000pyI0BaHUEM;
7) oBnaseHue npuéMamu paboThl ¢ WHPOPMAIUEH XMMHUYECKOTO COJCpKAaHUS, MPEACTaBICHHOH B
pas3Hoit popme (B BUae TEKCTa, GopMyIl, rpaduKOB, TAOMMYHBIX TaHHBIX, CXeM, ¢poTorpaduii u ap.);
8) cozaHue OCHOBBI sl YOPMHUPOBAHUS MHTEPECA K PACIIMPEHHIO U YIITyOIeHUI0 XUMUYECKUX 3HAHUH
1 BbIOOpa XUMHH KaK IPO(QHIBLHOTO MpeMeTa MPH MEePEXoe Ha CTYNEHb CPEAHET0 (ITOTHOr0) 00Iero
o0pazoBaHus, a B JaJbHEHIIIEM U B KadecTBe chepsl CBOEH MpodecCHOHATIBLHOM eI TeTbHOCTH;
9) ¢opmMupoBaHHe NpEACTABICHUH O 3HAYEHUH XHUMHUYECKOHM HAyKW B PEIICHHH COBPEMEHHBIX
9KOJIOTMUYECKMX MpoOJaeM, B TOM YHUCIE B IPEIOTBPALICHUUM TEXHOTE€HHBIX M HKOJIOTMUECKHX
KaracTpod.



8 KIiacc

OcHOBHBIE NOHATHS XMMIH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX NpeacTABJICHHI)
Buinycknux nayuumcs:

- OIIUCHIBATh CBOMCTBAa TBEPIBIX, >KUJKUX, ra3000pa3HBIX BEIIECTB, BBIACISAS WX CYIIECTBEHHBIC
MIPU3HAKY;

- XapaKTepH30BaTh BEIIECTBA IO COCTaBY, CTPOGHUIO M CBOICTBAM, yCTaHABIMBATh MPUYHHHO -
CJICJICTBEHHBIE CBSI3U MEXKY JaHHBIMU XapaKTePUCTUKAMHU BEIIECTBA;

- PacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHUX TMOHSTHH: aTOM, MOJEKYyJa, XUMHYECKHHA 3JIEMEHT,
MIPOCTOE BEIIECTBO, CJI0KHOE BEUIECTBO, BAJIGHTHOCTD, UCTIONb3Yys 3HAKOBYIO CUCTEMY XUMUU;

- M300pakaTh COCTAB MPOCTEHIINX BEIIECTB C IOMOIILI0 XMMUYECKUX (DOPMYIT U CYIIHOCTD
XUMHUYECKUX PEaKLUIl C MOMOILbI0 XMMUUYECKUX YPaBHEHUM;

- BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO i MOJISIPHYIO MAacChl BEIIECTB, a TAK)KE MAaCCOBYIO JTOITIO
XUMHYECKOTO JIEMEHTA B COSIMHEHUSIX

- CpaBHUBATH 110 COCTABY OKCHIbI, OCHOBAHMS, KHCIIOTHI, COJIH;

- KJaccu(uIMpoBaTh OKCHIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCJIOTBI M COJIM — TI0 COCTaBY;

- OIMCHIBATh COCTaB, CBOMCTBA M 3HAYCHHE (B PUPOJIE U MPAKTUIECKOH NIEATEIbHOCTH

YeJI0OBEeKa) MPOCTHIX BEMIECTB — KHUCIOPOJa U BOAOPOA;

- 1aBaTh CPAaBHUTEIBHYIO XapaKTEPUCTHKY XHUMHUYECKHX DSJIEMEHTOB M BAKHEHIINX COCIUHEHUI
€CTECTBEHHBIX CEMEUCTB MIETOUYHBIX METAJUIOB U TaJIOT€HOB;

- TIOJIK30BaThCS TAOOPATOPHBIM 000PYAOBaHUEM H XUMHUYECKOH TTOCY/T0M;

- IPOBOJIUTH HECIIOKHBIE XMMHYECKHUE OTBITHI U HAOIIOICHUS 32 M3MEHEHUSMH CBOWCTB BEIIECTB B
MpoIleccCe WX MPEBpAIICHMIA; COONM0ATh TMpaBWIa TEXHUKH OE30MacHOCTH TPHU TPOBEICHUHU
HaOJIIOIEHUH U OIIBITOB;

- pa3nuyYarh SKCIEPUMEHTAIbHO KHCIOTHI M INEIOYM, NOJIb3YSICh HWHAWKATOPAaMH; OCO3HABaTh
HEOOXOJMMOCTh COOJIOJICHHUSI Mep O€30MacHOCTH TPH OOpalleHWH C KHUCIOTAaMH W IIeITIOYaMH.
BuinyckHuk nomyuum 603mOHCHOCMb HAYYUMbCA:

- TPAaMOTHO OOpAIIATHCS C BEIIECTBAMH B IOBCETHEBHON KU3HH;

- OCO3HABaTh HEOOXOIUMOCTh COONIONEHHS MPAaBHJI SKOJIOTHYECKH O€30IacHOro TOBEICHUS B
OKpY’Karollled MPUPOTHON CpeiE;

- TIOHMMATh CMBICT U HEOOXOMMOCTb COOIO/ICHUS IPEANUCAHHIH, TIPeAaraeMbIX B

WHCTPYKLUSAX MO UCIIONIE30BAHMIO JIEKAPCTB, CPEACTB OBITOBOW XUMHUH U JP.;

- MCTIONIb30BATh MPUOOPETEHHBIE KII0UEBbIe KOMIIETEHTHOCTH IPH BBHITIOHEHUH UCCIIEI0BATEIBCKUX
MIPOEKTOB 110 U3YYEHUIO CBOMCTB, CIIOCOOOB MOIYYEHHUS M PACIIO3HABAHUS BEILIECTB;

- pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHOTO M MMCbMEHHOTO
OOIIEHHSI, IPOSIBIISITH TOTOBHOCTH K YB)KCHHIO HHOW TOYKH 3PEHUS IPU 00CYKJICHUH PE3YJIbTaTOB
BBITTOJIHEHHOH PadOThI;

- 00BEKTHBHO OIIEHUBATh HH(OPMAILIHIO O BEHIECTBAX U XUMHUECKHX MPOLIECCAX, KPUTUYECKU
OTHOCHUTBCSA K TICEBJIOHAYYHOI HH(OpMaIMK, HEJOOPOCOBECTHON peKiIaMe, Kacaroulencs
HCIOJIb30BaHMS Pa3INYHbIX BELIECTB.

Iepnoauyeckuii 3aK0H ¥ NePUOANYECKAS CHCTEMA XUMHYECKUX YJIEMEHTOB

J. 1. MenpaeneeBa.

CrtpoeHnue BemecTsa

Buinycknuk nayuumcs:

- KJIacCU(UIMPOBATh XMMUYECKAE JJIEMEHTHl Ha METaJUIbl, HEMETAaJUIbl, 3JIEMEHTBI, OKCHUIBI M
THJIPOKCHJIBI KOTOPBIX aM(OTEpHBbI, U HWHEPTHBIC DJIEMEHTHI (Ta3bl) U1 OCO3HAHHUS BAXXHOCTU
YIOPSIIOYEHHOCTH HAayYHbIX 3HAHMIA;

- PacKpbIBaTh CMBICH Nepuoanyeckoro 3akoHa J[. . Menpeneesa;

- OMKCHIBATh U XapaKTepU30BaTh TAOINYHYIO (HOPMY MEPUOINUECKON CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB;

- XapaKTepU30BaTh COCTAaB ATOMHBIX AJIEP U paclpeieIeHUE YU CIIa HIEKTPOHOB I10 3JIEKTPOHHBIM CI0AM
aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJIbIX NEPUOA0B MEPUOTUUECKON CUCTEMBI, @ TAKKE KaJHsl U KaJlbLUs;



- pa3Iuy4arh BUJbl XMMUYECKON CBS3H: HOHHYIO, KOBAJICHTHYIO IIOJIIPHYIO, KOBAJICHTHYIO HETIOSIPHYIO
U METAJUIMYECKYIO;

- U300paXkaTh 3JEKTPOHHBIE (POPMYJIbI BEIIECTB, 00OPa30BaHHBIX XMMUUYECKUMH CBSI35IMH Pa3HOIo BUJA;
- BBIABIISTH 3aBUCUMOCTb CBOWCTB BEILIECTBA OT CTPOSHUS €r0 KPUCTAIUINYECKOM peléTky (MOHHOM,
aTOMHOM, MOJICKYJISIPHON, METAJNIMYECKOM );

- XapaKTepU30BaTh XMMUYECKUE DJIEMEHTBI U UX COCJUHEHUS HA OCHOBE IOJI0KECHMSI 2JIEMEHTOB B
NePUOJUUECKON cUCTEME U OCOOCHHOCTEH CTPOSHUSI X AaTOMOB;

- OIUCHIBAaTh OCHOBHBIE MpeAnoceliku oTkpsiTus [[. M. MeHneneeBbIM NepuOIMYECKOrO 3aKOHA U
NEPUOJUUECKON CHUCTEMBbl XMMHYECKHX 3JEMEHTOB M MHOI'000Pa3HYK HAay4HYIO JesSTelbHOCTh
Y4EHOrO;

- XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUECHUE IIEPUOIUYECKOr0 3aKOHA U
NEPUOANYECKON CUCTEMBI XMMHUUYECKUX 271eMeHTOB [I. 1. Menneneesa;

- 0CO3HAaBaTh HAyYHbIE OTKPBITUS KaK Pe3yabTaT JIUTEIbHBIX HAOII0I€HHUH, ONIBITOB, HAYYHOU
MIOJIEMHUKH, IPEOJIOJICHUS TPYIHOCTEH U COMHEHU.

Boinyckuuk nomyuum 603MOMCHOCMb HAYHUMbCA:

- OCO3HaBaTh 3HAUYEHUE TEOPETUUYECKUX 3HAHUH JIJIsl IPAKTUYECKOM JEATEIbHOCTH YEI0BEKa;

- OMHCHIBATh U3yYEHHBIE 00BEKTHI KAK CHCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOT'O aHAIN3a;

- IPUMEHSATH 3HaHUS O 3aKOHOMEPHOCTAX MEPUOJNUECKON CUCTEMbI XUMUYECKHUX 3JIEMEHTOB VIS
00BSCHEHUS U TPEIBUJICHUS CBONCTB KOHKPETHBIX BEIIECTB;

- pa3BuBaTh HH(OPMALMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YINIYOJCHHMS 3HaHUM 00 HCTOPHH
CTAHOBJICHUSI XUMHYECKON HAyKH, €€ OCHOBHBIX INOHSTHI, NEPUOAMYECKOrO 3aKOHA KaK OJHOIO U3
BAKHEHIINX 3aKOHOB IIPUPOBI, @ TAKIKE O COBPEMEHHBIX JOCTHIKEHUAX HAYKU U TEXHUKHU.

9 kiacc
MHuoroo0pa3ne XMuMH4eCKUX peaKkIui
Bvinycknuk nayuumcsi:
- OOBSICHATH CYyTh XUMHUYECKHX ITPOIIECCOB;
- Ha3bIBaTh IPU3HAKU U YCIOBUS IPOTEKaHMS XUMUYECKUX PEAKLIN;
- YCTaHaBJIMBATh IMPHUHAIEKHOCTh XMMHUUYECKOM peakUuu K ONpeneaEHHOMY THUIlY 10 OJHOMY M3
KJIacCU(UKAIIMOHHBIX TPU3HAKOB: 1) MO YHCIy U COCTaBY MCXOJHBIX BEUIECTB M MPOAYKTOB PEAKIIUN
(peakuuy COEAMHEHUS, PA3IOKEHHs, 3aMeIleHHs] 1 0O0MeHa); 2) MO BBIACICHHUIO WJIH IOTJIOIIECHHUIO
TEIUIOTHI (PEaKLIUU HK30TePMUYECKUE U DHJIOTEPMUYECKHE); 3) MO M3MEHEHUIO CTEIEeHEeH OKHCICHUS
XMUMUYECKUX JIEMEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEIbHbIE PEaKLnH); 4) IO 00paTUMOCTH IpoIiecca
(peakuu oOpaTUMBbIC U HEOOpATUMBIC);
- Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKUX PEaKIUii;
- Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CMEIICHHE XUMHUYECKOTO PABHOBECHST;
- COCTaBJISITh YpPaBHEHUS AJIEKTPOJUTHYECKOM AMCCOLMALMKA KHUCIIOT, ILIEJIOYeH, COJeil; MOJHbIE U
COKpaIEHHbIC HOHHBIC YPAaBHEHHUS PEaKLUii OOMEHa; YPaBHEHUS! OKHCIHUTEIBHO - BOCCTaHOBHTEIBHBIX
peaKuuii;
- TPOTHO3UPOBATH MPOAYKTHI XUMHUECKUX PEAKIHil 1o (opMyIaM/Ha3BaHUSIM UCXOIHBIX BEIIECTB;
OIPEIETIATh NCXOIHBIC BEIIECTBA MO ()OPMYITaM/Ha3BaHUSM MPOAYKTOB PEAKILIUH;
- COCTaBJIATH YPaBHEHUS PEaKLUi, COOTBETCTBYIOIIMX MOCIEI0BATENBbHOCTHU («LIETOYKE)
MPEBPALICHUI HEOPTaHNYECKUX BELIECTB PA3IMYHbIX KJIACCOB;
- BBIABJIATH B IPOLIECCE IKCIIEPUMEHTA IPU3HAKHU, CBUIETENIbCTBYIOIINE O MPOTEKAHUU XUMHUYECKON
peaxkuuy;
- TOTOBUTH PACTBOPHI C OMPEAEIEHHON MaCCOBOU T0JIEN PACTBOPEHHOIO BEIIECTBA;
- ONpENENATh XapakTep Cpelbl BOAHBIX PAacTBOPOB KHUCJIOT M INENOYEH MO H3MEHEHUIO OKPacKU
WUHUKATOPOB;
- MPOBOJIUTH KAUECTBEHHBIC PEAKIUH, MOATBEPKIAIOIIME HaJU4YME€ B BOAHBIX pPAacTBOpax BELIECTB
OTIEJIbHBIX KATHOHOB U aHUOHOB.
Buinycknuxk nonyuum 603M04CHOCb HAYYUNBCA.
- COCTaBJISITh MOJIEKYJISIPHBIE U MOJIHBIE MOHHBIE YPABHEHMS 110 COKPALIEHHBIM HOHHBIM YpaBHEHUSIM;



- TPUBOJAUTH IPUMEPHI pEAKLIU, MTOATBEPHKAAOIINX CYILIECTBOBAHUE B3aUMOCBSI3U MEXAY OCHOBHBIMU
KJIacCaMU HEOPTaHUYECKHUX BEIIECTB;

- MPOTHO3UPOBATH PE3YIbTATHI BO3ACHCTBHS Pa3IMUHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON peaklnu;
- IPOrHO3UPOBATh PE3YJIbTAaThl BO3JEHUCTBUS Pa3NUYHBIX (PAKTOPOB HA CMEIIEHUE XUMHUYECKOI0
paBHOBECHSI.

MHoroo0pa3sue BelecTs

Buinycknux nayyumcs:

- OHpCI[CJBITI) HpI/IHaI[J'IC)KHOCTL HeOpFaHI/I‘{eCKI/IX BCIICCTB K OI[HOMy n3 I/ISYIICHHLIX KJIaCCOB/I‘pynHI
METaJIbl U HEMETAJJIbI, OKCUbI, OCHOBAHUS, KUCIIOTHI, COJIH;

- COCTaBJIATH (POPMYIIBI BEIIECTB MO UX HA3BAHUSM;

- OHpCI[CJBITI) BAJICHTHOCTDb MU CTCIICHb OKHMCJICHUS 3JICMCHTOB B BCIICCTBAX,

- COCTABJIATH (i)OpMan;I HCOpFaHI/I‘IeCKI/IX COC,Z[I/IHCHI/Iﬁ II0 BAJICHTHOCTSAM U CTCIICHAM OKHUCIICHUS
AJIEMEHTOB, a TAaK)Ke 3apsiaM MOHOB, yKa3aHHBIM B TaOJHIIE PACTBOPHUMOCTH KHCIIOT, OCHOBAaHUH M
COJICH;

- O6'b$ICH$ITI) SaKOHOMCpHOCTI/I N3MCHCHUS q)HSI/IIICCKI/IX U XUMHUYCCKUX CBOﬁCTB HpOCTBIX BCIIICCTB
(MeTa/yIoB U HEMETaJUIOB) M WX BBICIINX OKCHIIOB, 00Opa30BaHHBIX 3JIEMEHTaMH BTOPOT'O M TPETHETO
MEPUOJIOB;

- Ha3bIBAThb 06HII/I6 XUMHUYCCKUEC CBOﬁCTBa, XapaKTepHBIC IS rpyrm OKCHOOB: KMCJIIOTHBIX, OCHOBHBIX,
amM(OTEepHBIX;

- Ha3bIBATHh 06HII/I6 XUMHUYCCKUEC CBOﬁCTBa, XapaKTepHI)IG I KQOXKOI0ro n3 KJIacCoB HeOpFaHI/IFICCKI/IX
BelecTB (KUCIIOT, OCHOBaHUM, COJIcH);

- HpI/IBOJII/ITI) HpI/IMepBI peaxunﬁ, nonTBepxcnanumx XUMHUYECKHE CBOMCTBA HeOpFaHI/I‘leCKI/IX BCIICCTB.:
OKCHJIOB, KHCJIOT, OCHOBAaHHM M COJICH;

- ONpeAeNsiTh  BEIIECTBO-OKUCIUTEIh W BEIIECTBO-BOCCTAHOBUTENh B  OKHCIHUTEIHHO-
BOCCTaHOBUTEIHHBIX PEAKITUSX;

- COCTaBIISATH DJIEKTPOHHBIN OaslaHC (U M3YYCHHBIX PEAKIINA) IO TIPEIUIOKEHHBIM CXeMaM peakInii;

- TIPOBOJWTH JIAOOPATOPHBIE OIBITHI, MOATBEPIKIAIOIINE XUMUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB;

- TMPOBOAUTH JA0OPATOPHBIC OMBITHI TIO MOJYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB: BOIOPO/A,
KHUCJIOPO/Ia, YITIEKUCIIOro ra3a, aMMHaKa; COCTABIISATh YPaBHEHUSI COOTBETCTBYIOIINX PEAKIUH.
Buinycknux nonyuum 603M0HCHOCHb HAYYUMBCA.!

- IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa M CTPOEHUSI;

- MPOTHO3UPOBATH CITOCOOHOCTh BEIIECTBA MPOSBIATH OKHUCIUTEIbHBIC WM BOCCTAHOBHUTEIHHBIC
CBOMCTBA C YUYETOM CTETIEHEN OKUCIICHHS JIEMEHTOB, BXOISIINX B €T0 COCTAB;

- BBIBJISITH CYIIIECTBOBAHUE TEHETHUECKON CBSI3M MEXK/y BEIIECTBAMHU B PsTY: MPOCTOE BEUIECTBO —
OKCHJT — KHUCJIOTa/ TUAPOKCHT — COJIb;

- XapaKTepH30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOW U a30THOM KHUCJIOT;

- MPUBOIUTH TPUMEPHl YpaBHEHUH peakIui, JeKalMX B OCHOBE IPOMBIIIICHHBIX CIOCOO0B
MOJIYICHUS] aMMUaKa, CEpHOW KUCIIOTHI, YyT'yHa U CTalIH;

- OIHKCHIBaTh (PU3MYCCKUE W XUMHUYECKHE TPOIIECCHI, SBISIONIMECS YaCThIO KPYrOBOPOTa BEIIECTB B
MIPUPOJIE;

- OpraHW30BBIBATH U OCYIIECTBIATH MPOSKTHI IO MCCIICIOBAHUIO CBOMCTB BEIECTB, UMEIOIINX BAKHOE
MPaKTUYECKOE 3HAYCHUE.



Conep:xanue yueOHOro npeamera

8 Kiacc
Pazgen 1. OcHOBHBIE NOHATHSI XUMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPEACTABJICHNUH).
[Ipeamer xumMuu. XuMHus Kak 4acTh ecTecTBO3HaHMs. BemiecTBa u ux cBoiicTBa. Metoabl O3HAHUS B
XUMHH: HaOIoieHne, skcrepumMent. [Ipuémbr 6e3onacHoil paboTel ¢ 000pyIOBAaHHEM M BEIIECTBAMH.
CrpoeHue 1mjiaMeHHu.
Uucteie BemecTBa U cMecu. CriocoObl OUMCTKY BEIIECTB: OTCTaMBaHUE, GUIBTPOBAHKE, BHIIAPUBAHNE,
Kpucmaniuzayus, oucmuanayus. Du3ndecKkne W XUMHUYECKHE SBJICHHS. XHUMHUYECKHE PpEeaKIuu.
[Ipu3Haku XMMHUYECKUX PEAKIUNA U YCIIOBUSI BOSHUKHOBEHHUS U TEUEHUSI XUMUYECKUX PEAKLIUM.
ATOMBI, MOJEKYJIbl ¥ HOHbIL. BemjectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOIO CTPOCHUS.
Kpucrannnaeckne wu amopduble BemectBa. Kpucramnmdeckne pemeéTKd: WOHHAs, aTOMHas U
MOJIEKYJIIpHasi. 3aBUCHMOCTb CBOMCTB BELIECTB OT THINA KpUCTAIMYecKoi pemé€rku. [IpocTeie u
CJIIOKHBIE BELIECTBA. XHMMHUYECKUI dJeMEeHT. MeTramibl U HeMeTalibl. ATOMHAs €IWHHUIIA MAacChl.
OtHocuTenbHasE aTOMHasi Macca. SI3bIK XUMHMH. 3HAKH XHMHUUYECKHX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA
cocTaBa BemiecTB. XuMudeckrne (popmynsl. OTHOCHTENbHAS MOJIEKYJIsIpHas macca. KadecTBEHHBI u
KOJIMYECTBEHHBIN COCTaB BelIecTBA. BrprumcneHus mo xumuueckuM Qopmynam. MaccoBas mons
XHUMHYECKOT0 3JIEMEHTA B CIIO)KHOM BEILECTBE.
BanenTHOCTh XMMHUYECKHX 37IeMeHTOB. OTpesiesieHne BaICHTHOCTH 3JIEMEHTOB 110 opMyIie OMHAPHBIX
coepnHeHni. CocTaBiieHNe XUMUYECKUX (popMysT OMHAPHBIX COSAMHEHHH 110 BaJIEHTHOCTH.
ATOMHO-MOJIEKYJISIPHOE y4eHHUE. 3aKOH COXpaHEHMs Macchl BewecTB. JKu3Hp U aedarenbHocTs M. B.
JlomoHOCOBa. XUMHYECKHE YpaBHEHUS. THUIIBI XUMAYECKUX PEAKIUM.
Kucnopon. Haxoxxnenue B mpupoze. [lomydenne kuciopona B 1abopaTOpud U MPOMBIIIIICHHOCTH.
Odusnyueckne W XMMHYECKHE CBOWCTBa Kuciopoja. ['openme. Oxcujpl. [IpuMenenune kuciopoja.
Kpyrosopor kucnopona B npupojge. O30H, annmorponusi kuciopoaa. Bo3ayx u ero cocras. 3amura
aTMoc(epHOro Bo3yxa OT 3arpsi3HEHHH.
Bomopon. Haxoxnmenue B mpupone. IlomydeHwe Bomopoma B J1aOOpaTOpHH W MPOMBINIIICHHOCTH.
dusndeckre U XMMHYECKHE CBOWCTBA BOOpoaa. Bomopoa — BoccraHOBUTENb. Mephbl 0€30macHOCTH
npu pabote ¢ Bogopoaom. [Ipumenenne Bogopoaa.
Bopna. Meroasl onpeneneHus coctTaBa BoJibl — aHaIM3 U cuHTe3. Pu3ndeckue cBoicTBa Bojbl. Bona B
NPUPOAE U CHOCOOBI €€ OYMCTKU. Adparus BoAbl. XMMHUYECKHE CBOMCTBA BOABI. I[IpuMeHeHue BOABI.
Bona — pactBopurens. PactBopuMocTs BelecTB B Boje. MaccoBast 105151 paCTBOPEHHOIO BEILLIECTBA.
KonnuectBennsle oTtHomeHuss B xumuu. KommuectBo BemectBa. Monb. MonsipHas macca. 3akoH
ABoraapo. MomnspHblil 00b€M ra3oB. OTHOCUTENbHAS IIOTHOCTH T'a30B. OOBEMHBIE OTHOLLIEHUS ra30B
MIPU XUMUYECKHUX PEAKLUX.
Baxxneiimue knaccel HEOpraHM4eckux coeAuHeHui. OKCHUJIbl: cocTaB, kiaccu@ukanus. OCHOBHbIE U
KHUCIOTHBIE okcuabl. HoMmeHknatypa okcujoB. Pu3nueckue M XMMHUYECKUE CBOWCTBA, MOJIYyYEHHE U
MIPUMEHEHNE OKCUJIOB.
I'uapoxcunpl. Knaccudukanus ruapokcnaoB. OcnoBanust. Coctas. [€noun u HepacTBOpuMbIe
ocHoBaHMs. HoMeHKaTypa. Pu3nueckre U XUMUYECKHE CBOWCTBA OCHOBaHUU. Peakius
HelTpanu3anuu. [lonyueHue u npuMeHeHre oCHOBaHU. AM(pOTEpHbIE OKCHJIBI U THIPOKCHUJIBI.
Kucnotel. Cocras. Knaccupukanus. Homenknarypa. @usznyeckie U XUMHUYECKUE CBOMCTBA KUCIIOT.
BrITecHUTENBHBIN psl METAIIIOB.
Comnu. Cocras. Knaccuduxanus. Homenknarypa. dusuueckue cBoiictsa coneil. PactBopumocts coneit
B Bojie. XUMHUECKUe cBoicTBa coseil. CiocoOsl momyueHus coned. [Ipumenenue coneit. I'enernyeckas
CBS3b MEXIY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.
Pacuémnuie 3a0auu.



Brruucnenne oTHOCUTEILHON MOJICKYJISIPHOM Macchl BellecTBa 1o popmysie. Beraucienne MaccoBoit
JIOJIM 3JIEMEHTA B XUMUYECKOM COETMHEHHUH. Y CTAaHOBJIEHUE MpocTeiiiel (opMyJsibl BEIecTBa Mo
MAacCOBBIM JI0JISIM 3J1€MeHTOB. Haxox/1eHre MaccoBOM 0JIM pacTBOPEHHOIO BEILIECTBA B PACTBOPE.
Brruncnenue Macchl pacTBOPEHHOIO BEIIECTBA M BOJBI JUIs IPUTOTOBJICHUS PACTBOPA ONpeeiEHHON
KOHIICHTPAIIHH.

Brruncnenus ¢ ucnonab30BaHUEM MOHITHIA «Maccay, «KOJIUYECTBO BEIIECTBA», «MOJISIPHAsI Maccay,
«MOJISIPHBIA 00BEMY.

OOBbEMHBIE OTHONICHHUS Ta30B MPH XUMUYECKUX PEaAKIIHIX.

IIpakmuyeckue pabombvi.

ITpuémsl 6e30macHol paboOThI ¢ 000pyI0BaHNEM U BelecTBaMu. CTpoeHHe IIaMEeHH.

OuncTKa 3arpsI3HEHHON TOBAPEHHOMN CONH.

ITomyuenue u cBOICTBa KMUCIOPOJA.

[Tomyuenue BogopoJa 1 UCCIEI0BAaHUE €0 CBOUCTB.

IIpurorosieHue pacTBOPOB COJIEH € ONPEAEIEHHON MAaCCOBOM 10JIE€l paCTBOPEHHOI O BEILIECTBA.
Peuienue skcniepuMeHTaIbHbIX 3a/1a4 10 TeMe «BaxHel e kinaccbl HEOPraHMYECKUX COEMHEHUIN.
Jlabopamopnule onvimul.

PaccMmoTpenue BemecTB ¢ pa3IMuHbIMU (U3MYECKIMH CBOWCTBaMHU. Pa3jienenue cMecu ¢ moMoIIbio
MarauTa. [IpuMeps! GU3HYECKUX U XUMUYECKIX SBIICHHM.

O3zHakomIIeHHE ¢ 00pa3laMy MPOCTHIX (METAIIBl M HEMETAJLIBI) M CIIOKHBIX BEIIECTB,

MHUHEPAJIOB U TOPHBIX MOPO]I.

Paznoxxenune ocHoBHOro kapbonara meau(I1).

Peaxrust 3aMerieHuss My KeIe30M.

O3nakomiieHHe ¢ 00pa3aMu OKCHJIOB.

BzaunmoneiictBue Bomoposaa ¢ okcuaom meau(Il).

OmnBITHI, MOATBEPKIAIOIINE XUMHUECKHE CBOMCTBA OKCH/IO0B, KHCJIOT, OCHOBAHUH, aM()OTEPHBIX
TUJIPOKCUIOB U COJIEH.

Jlemoncmpayuu.

O3zHakomiteHHE ¢ 1a00paTOPHEIM 000PYAO0BaHNEM; TTPUEMBI 0€30TTaCHOIN paOOThI C HUM.

CriocoObl OYMCTKY BEIIECTB: KPUCTATUIN3AIUS, TUCTUIIISLIHSL.

HarpeBanue caxapa.

Harpesanue napaguna.

I'openne napaduna.

B3aumogeiicTBre pacTBOpOB: KapOoHATa HATPUS U COJISTHOM KUCIIOTHI, cyibdara memu(IT) u rumpokcuaa
HaTpHs.

BsaumoneiictBue cBexeocaxa€HHOro ruapokcuna meau(I1) ¢ pacTBopoM rirroko3bl Mpu 00OBIYHBIX
YCIIOBUSIX U IPU HAarpEBaHUU.

[Ipumepsl MPOCTHIX U CIOKHBIX BEILIECTB B Pa3HBIX arperaTHbix cocTosiHusX. [lapocrep:xHeBbie
MOJIENIM MOJIEKYJI METaHa, aMMHUaKa, BOJIbI, XJIOPOBO10poa, okcua yriepoga(l'y).

Mojenu KpUCTaJUIMUECKUX PeETOK pa3Horo Thna. OnbIThL, MOATBEPKIAIOIINE 3aKOH COXPaHEHUs
Macchl BemecTB. PU3nYecKkue 1 XMMHUYECKHUEe CBOWCTBA KUCIOPOa.

[Tonyuenue u cobupanue KUCIOPOJa METOIOM BBITECHEHUS BO3/1yXa U METOZOM BBITECHEHUS BOJIBI.
VYcnoBust BOSHUKHOBEHUS U IipeKpalienus ropenus. [lonmyuenue o3ona. OnpeneneHne coctaBa Bo3ayxa.
[Tonyuenue Bogopoaa B annapare Kunma, mpoBepka Boopoia Ha YUCTOTY, TOPEHHE BOAOPOa Ha
BO3/[yX€ U B KHCIIOPOJIE, COOMpaHKe BOAOPOJa METOAOM BBITECHEHHS BO3/lyXa U BOJbl. AHAIIU3 BOBI.
CuHTE3 BOILL.

B3aumogpeiicTBre Bo/bl ¢ HATpUEM, KalblIMEM, MarHUeM, OKCUJIOM Kajblus, okcuaoM yriepona(l'y),
okcuioM (pocdopa(yY) u ucbITaHUE MOJTYYEHHBIX PACTBOPOB MHAUKATOPOM. XHUMUYECKHE COCTUHEHUS
KoJnyecTBOM BeniecTBa 1 Moib. OOpa3iibl OKCH0B, KUCIOT, OCHOBaHMM U coneil. HeliTpanuzanus
IENOYU KUCIOTON B MPUCYTCTBUM UHIUKATOPA.



Pazgen 2. Ilepuoauyecknil 3aKOH U MEPHOAUYECKAS CHCTEMAa XMMUYECKHX 3JIEMEHTOB

J1. 1. MeHnpaeneeBa.

CTtpoenue aToma.

[TepBoHavanpHBIC MOMBITKN KIACCU(PUKALUN XUMHYECKUX 3yieMeHTOB. [IoHSATHE O rpynmax CXOIHBIX
971eMeHTOB. EcTecTBEHHBIE ceMEICTBA IEIOYHBIX METAJIJIOB U TAJIONCHOB. biaaropoauslie rassl.
[Tepuonnueckuii 3akon JI. . MenpeneeBa. Ilepuoauyeckass cucreMa Kak €CTECTBEHHO-Hay4Has
KjIaccuUKalMs XUMHUYECKHX 3jeMeHToB. TaOmuyHas Qopma npeacTaBieHus Kiaccu(UKaK
XUMHYecKuX 31eMeHToB. CTpykTypa Tabmuib! «llepuoguueckas cucteMa XUMHYECKUX 3JIeMEHTOB /.
H. MenneneeBay» (kopotkast ¢opma): A- u b-rpynmsl, nepuoasl. @U3HUECKUI CMBICI MOPSIIKOBOIO
3JIEMEHTa, HOMEpa Iepuoja, HoMepa Ipynnsl (Ui sieMeHToB A-rpymm). CTpoeHue atoma: sSiapo U
3JIeKTpoHHAass 00onouka. CocTaB aTOMHBIX SiA€p: MPOTOHBI U HEUTpOHBbI. M30Tombl. 3apsia aTOMHOIO
A1pa, MaccoBOE€ 4YHCJIO, OTHOCHUTENIbHas aToMHass Macca. CoBpemeHHas (OPMYIHPOBKA MOHSATHUS
«XUMUYECKUU DIIEMEHT.

DnekTpoHHass 000JOYKa aroma: TMOHSATHE 00 HHEPreTHYeCKOM YPOBHE (DJIEKTPOHHOM CIIOE), €ro
€MKOCTU. 3aloJHEHHE JJIEKTPOHHBIX CIIOEB Yy aTOMOB 3JIEMEHTOB IEPBOIO-TPETHErO IMEPUOJIOB.
CoBpemeHHas pOpMyIUPOBKA MEPHOAMUECKOT0 3aKOHA.

3HaueHue nepuoandeckoro 3akona. Hayunsie noctmxenuns 1. . Menaeneesa: ucnpasicHue
OTHOCHUTEJIBHBIX aTOMHBIX MAacC, IPEACKA3aHUE CYILIECTBOBAHUS HEOTKPBITBIX 2JIEMEHTOB,
MIEPECTAHOBKU XUMHUYECKUX MIEMEHTOB B IEPUOANYECKOM cucteMe. JKnu3ub u aestensHocts 1. M.
Menneneesa.

Jlemoncmpayuu.

@u3NYECKHE CBOMCTBA IIETOYHBIX METAIIJIOB.

B3aumogeiicTBre OKCHIOB HATpHs, MarHus, ¢pochopa, cepsl ¢ BOIOH, NCCIICIOBAHNE CBOMCTB
MOTYYEHHBIX IPOIYKTOB. B3anmoielicTBrE HaTpus U Kalvs ¢ BOAOW. PU3NYECKHAE CBOMCTBA TAJIOT€HOB.
B3aumozeiicTBre aTroMUHUS C XJIOPOM, OpPOMOM U MOJIOM.

Paznen 3. Ctpoenne BemecTBa.

DNEeKTPOOTPULATEIBHOCTh XUMHUYECKUX 3J1EMEHTOB. OCHOBHBIE BU/IbI XUMHUYECKOU CBSA3H: KOBAJICHTHAs
HENOJISIPHAsA, KOBAJIEHTHAS IOJSIPHAsl, MOHHAs. BaJIEeHTHOCTD JIEMEHTOB B CBETE 3JIEKTPOHHOM TEOPUH.
Crenens okucienus. [IpaBua onpeneneHus CTENEHN OKUCIEHUS YIIEMEHTOB.

Jlemoncmpayuu.

CormocraBienne pU3NKO-XUMHUUECKHUX CBOWCTB COCIMHEHHUH C KOBAJICHTHBIMUA M MOHHBIMHU CBSI3SIMHU.

9 kiacc
Paznen 1. MHoroo6pa3ue XuMHU4eCKHX peaKI(uii.
Knaccupukanuss XMMHYECKHX PpeakIMii: peakUuu COeIWHEHHS, Pa3JIOKEHHUs, 3aMEelIeHus, OOMeHa.
OKuCIUTEN HO-BOCCTAHOBHUTENbHBIE peakiiui. OKUCIUTENb, BOCCTAHOBUTENb, IIPOLIECCH OKHCICHUS U
BoccTaHoBieHUs. COCTaBJIeHNE YPaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIH C MOMOIIBIO
METO/1a SJIEKTPOHHOT 0 OanaHca.
TernoBsie 3 PeKThl XUMUYECKUX peakiuid. DK30TepMHUYECKHE U SHIOTEPMHUYECKHE PEAKIINH.
Tepmoxumuueckue ypaBHeHHsI. Pacué€Tsl o TepMOXUMHUYECKUM YPaBHEHHSIM.
CKOpOCTh XUMUYECKHUX peakMid. PaKTOpbl, BIUSIONINE HA CKOPOCTh XUMUYECKUX PEAKIIH.
[lepBoHayanbHOE MPECTABICHUE O KaTalU3e.
Oo6parumbie peakiuu. [IoHATHE O XUMHUYECKOM PaBHOBECHH.
XUMUYECKHE pPEeaKLUU B BOJHBIX PACTBOpPAX. DJIEKTPOJUTHI M HedNeKTponuThl. Monel. Katnonsl u
AQHHMOHBI.
l'uopamnas meopus pacmeopog. DNEKTPOIUTHYECKAs NUCCOLMALMUSA KHUCIOT, OCHOBAaHUN U COJIEH.
CnaOble ¥ cuibHblE AMEKTpodauThl. CTeneHb auccouuanuu. Peakunn HMOHHOro oOmeHa. YcioBus
TEUEHMs] pEaKIMil HMOHHOro OOMEHa J0 KOHLA. XHUMHYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HEOPraHWYECKUX COEAMHEHUH B CBETE MPEJICTaBICHUM 00 3IEKTPOJUTHYECKON TUCCOLMALMM U
OKHMCITUTENIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIX.
Ionsamue o eudponusze coeti.
Pacuémmnuie 3a0auu.



Brruucienus: o TEpMOXUMUYECKUM YPABHEHUSM PEAKLIUMA.

IIpakmuueckue pabombi.

N3yuenue BIusHUS YCIOBUN IPOBEACHUSI XUMUUYECKON PEAKMU Ha €€ CKOPOCTb.

Pemenue skcnepuMeHTaANbHBIX 3a/1a4 10 Teme «CBOMCTBA KUCIIOT, OCHOBAHUH U COJIEH Kak
3JIEKTPOJIUTOBY.
Jlabopamopnule onvimul.

Peakunu oOMeHa MEXIy pacTBOpaMHU AJIEKTPOIUTOB.
Jlemoncmpayuu.

IIpumepsl 3K30- M PHAOTEPMUYECKUX peakuuil. Bzaumoneiicreue

LIMHKA C COJISTHOW U YKCYCHOM KHCJIOTaMHU.

BsaumozeiicTBre rpaHyIMpOBaHHOIO UHKA U LIMHKOBOM IBUIN C COJITHOM KHCIOTON. B3aumoneiicTeue
okcuaa meau(Il) c cepHoii KUCIOTOI pa3HOM KOHIEHTPAIUK IIPU pa3HbIX TeMIlepaTypax.

I'opeHue yriis B KOHUEHTPUPOBAHHOW a30THOM KUCIIOTE.

I'opeHue cepbl B pacIuIaBICHHOMN CETUTPE.

UcnbiTanue pacTBOPOB BEIIECTB HA SJIEKTPUUECKYIO TPOBOAUMOCTb.

JIBU>KE€HNE NOHOB B 3JIEKTPUYECKOM IOJIE.

Paznen 2. MHoroodpa3sue BelecrTs.

Hewmeramnsl. I'anorensl. [lonoxenne B IepuoaNdEeCKON CHCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHUE UX
atomoB. Haxoxnenue B npupoge. @uznyueckne ¥ XUMHUECKHE CBOMCTBA rayioreHoB. CpaBHUTEIbHAS
XapakTepucTuka rajoreHoB. [lonydenne u npuMeHeHrE TaOreHoB. Xjop. Ou3nyeckue U XuMHUYECKHe
cBoiicTBa xyopa. [Ipumenenue xsopa. Xnoposogopona. @usznueckue cpoiictBa. [lomyuenue. Consinas
kuciora u e€ comu. KadecTBeHHast peaknns Ha XJIOPUA-HOHBL Pacrio3HaBaHue XJIOpUIOB, OPOMHUIIOB,
HOJIUIOB.

Kucnopon n cepa. Ilonoxkenue B mepuoguveckoll CHCTEME XMMHUYECKUX DJIEMEHTOB, CTPOCHUE HX
atomoB. Cepa. Amnorponus cepol. Ousnyeckne u xuMuueckne cBorcTBa. HaxoxaeHue B mpupoje.
[Tpumenenune ceprl. CepoBogopoa. CepoBomopoanast kucioTa U e€ conu. KadecTBeHHas peakiusi Ha
cymbua-noasl. Oxcun cepei(l'Y). @Ousnueckne u xumudeckne cporctBa. [Ipumenenne. CepHucras
kucnora u e€¢ comu. KauectBennast peakuus Ha cynbdur- monsl. Oxceun cepsl(YI). Cepnas kucnora.
XVWMUYECKHEe CBOMCTBa pa30aBJICHHOW M KOHIEHTPUPOBAHHON CEpHOW KHCIOTHL. KauecTBeHHas
peakuus Ha cynb}aT-noHbl. XMMUYECKHE PEAKLINH, JIS)KAIINe B OCHOBE TOIYYEHHs CEPHOI KUCIIOTHI B
MPOMBIIUICHHOCTH. [ [puMeHeHne cepHOil KHCIOTHI.

A3zot u pocdop. [lonokeHne B mepuoanvecKoil CHCTEME XUMHUECKHIX JIEMEHTOB, CTPOSHUE UX aTOMOB.
A30T, pU3HUECKHe U XUMHUECKHE CBOMCTBA, MMOTy4YeHHEe U IpuMeHeHne. KpyroBopor azora B npupoze.
Ammuak. Ousnueckre 1 XMMHYECKUE CBOMCTBA aMMHaKa, IoJlydeHue, npuMeHeHue. Colnu aMMOHHSL.
AzoTHas kuciora U €€ cBoiicTBa. OKHUCIUTENbHBIE CBOMCTBA a30THON KHUCIOTHL. [lonmydyeHne a3oTHOM
KHCJIOTHI B Ta0opaTopuu. XMMHUYECKUE PEaKIInH,

JIeKale B OCHOBE MOITYYEHHs @30THOM KHCIIOThI B IPOMBIIITIEHHOCTH. [IpMeHeHne a30THON KUCIIOTHI.
Conu a30THOM KHCIOTHI M UX TpUMeHeHHne. A30THbIe ynoopenus. @ochop. Amutorponus gpocdopa.
dusnyeckue n XumMuueckue cporcTBa gochopa. Oxcup pocdopa(V). DocdhopHas KUCIOTA U €€ CONH.
dochopHbIe y1oOpeHHUS.

VYrnepoa n kpemuuil. Ilonoxenue B NepuoguvecKo CUCTEME XUMHUUYECKHUX 3JIEMEHTOB, CTPOEHHE MX
aToMoOB. Yriaepoxa. Ajsuiorponust yriepoga. dusmueckue M XMMHUYECKME CBOMCTBA yIJepoja.
AncopOuus. YrapHblid ra3, CBOMCTBa U (PU3HOIIOTHYECKOE JICHCTBUE HA OpPraHU3M. YTIIEKUCIBINA ras.
VYronpHast kucnora u e€ conu. KauectBeHHas peakuusi Ha kapOoHaT-MOHBI. KpyroBopor yriepoaa B
npupone. Oprannyeckue coeauHenus yraepoaa. Kpemuunii. Oxcun kpemuusa(I'Y). Kpemuueas kucnora
U €€ COMu.

Cmexkno. Ilemenm. Mertamipl. I[lonokeHue MeTauiIoB B IMEPUOJUYECKON CHCTEME XUMHYECKHX
3JIEMEHTOB, CTPOEHUME HMX aTOMOB. Merammueckas CBs3b. PU3MUECKHE CBOMCTBA METALIOB. Psn
AKTUBHOCTU METAJJIOB (RJIEKTPOXMUMHUYECKUNA P HANpsDKEHUH MeTauioB). XMMHYECKUE CBOWCTBA
MeTaiioB. O61ue cnocoOsl nmonyueHus: MmetamioB. CrijiaBbl METaIOB.



[lenounsle mMetayuibl. [lono)keHHE ILIETOYHBIX METAIOB B MEPUOAWYECKONM CHCTEME, CTPOEHUE HX
atoMoB. HaxoxneHue B npupozpe. Pusnueckue M XUMUUYECKHE CBOMCTBA IIEIOYHBIX METAJUIOB.
[IpuMeHeHre MIENOYHBIX METAJIIIOB U UX COETMHEHU.
[llenounozemenbHble MeTajuibl. [lonOKE€HUE IIETOYHO3EMENBHBIX METAUIOB B IEPUOAUYECKON
cuUcTeMe, CTpoeHue uX aromoB. HaxoxneHue B mnpupoje. MarHuil M KaJbLMi, UX BaKHEWILIMeE
coenHeHMs. JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTpaHeHusl.
Anromunuii. IlonoxeHne aaoMUHUS B IEPUOINYECKON CUCTEME, CTPOCHHUE ero aroma. Haxoxaenue B
npupoze. usnueckre U XuMHUECKue cBoiCTBa amoMuHus. [Ipumenenue amomMunus. AMQoTepHOCTh
OKCHJIa Y TUJPOKCH]Ia aTFOMUHHSL.
Keneszo. [TonoxxeHue xene3a B IEPUOJUIYECKON cucTeMe, CTpoeHUe ero aroma. HaxoxaeHue B mpupoze.
dusnyueckre U XMMHUYECKUE CBOMCTBA kele3a. BaxkHellne coefuHeHns xKee3a: OKCUAbl, THIPOKCHUIbI
u conu xkene3a(I'T) u xene3a(I'TT). KauectBennsie peakunu Ha nonsl Fe2+ n Fe3+ .
Pacuémmnuie 3a0auu.
Brruncnenus mo XuMU4eCKUM YPaBHEHHUSM MacChl, 00bEMa M KOJTMYECTBA BEIIECTBA OTHOTO U3
MPOAYKTOB PEAKIIUH 10 MACCE UCXOAHOT0 BEIIECTBA, 00BEMY HIIM KOJTMYECTBY BEIIECTBA, COACPKAIIETO
OTIPEJEIEHHYIO JIOJII0 IPUMECEH.
Ipakmuyeckue pabomboi.
[Tonydenue constHOM KUCITOTHI U U3YYeHUE €€ CBOWCTB. Pellenne skcnepuMeEHTaIbHbBIX 33/1a4 IO TEME
«Kucnopon u cepay. IlonyueHne aMMuaka u U3ydeHue ero CBOMCTB.
[Toryuenue okcuna yrinepona(l'y) u uzydenue ero cBoiictB. PacriosnaBanme kapoonatos. Pemenne
SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTallbl U UX COSTUHEHUS.
Jlabopamopnule onvimul.
BeITecHeHnE TanoreHaMu Apyr Apyra u3 pacTBOPOB UX COETUHEHUI.
O3zHakomiteHHE ¢ 00pa3IaMu Cephl U €€ MPUPOIHBIX COCTUHEHUH.
KauectBennslie peakiuu Ha cynb(OuI-, CyIbOUT- U CylbdaT-moHBI B paCTBOPE.
B3anmMopneiicTBre coneil aMMOHHSA CO IIEN0YaMHU.
KauecTBeHHast peakius Ha yrieKUCIbIH ras.
KadecTBennas peakius Ha KapOOHAT-HOH.
N3ydenne oOpas3oB METaJIIOB.
BzanmoneiicTBrE METAIIIOB C paCTBOPAMHU COJIEH.
O3HaKoMIJIEHHE CO CBOMCTBAMH U NPEBPAIICHUIMHU KapOOHATOB U TUApokapOoHaros. [Tomydenne
TUIPOKCH/IA AJIFOMUHUS U B3aUMOJICHCTBUE €r0 ¢ KUCIOTaMU U 1ienodyamu. KauecTBeHHbIE peakiy Ha
nonsl Fe2+ n Fe3+.
Jlemoncmpayuu.
®u3nyecKre CBOKMCTBA rajlOreHoB.
[Tonmyuenue X10poBOAOPOJA U PACTBOPEHUE €O B BOJIE.
AnnorporiHble  MoauduKauu cepbl. OOpasIibl
MPUPOIHBIX cynbduaos U Cynb(arToB.
[Tonyuenue aMmmuaka v €ro pacTBOPEHHE B BOJIE.
OOpa3upl TPUPOIHBIX HUTpPATOB H ¢ocdaros.
Mogenu KpHUCTaUIMYECKUX PEIIETOK anMasza u
rpaduta. OOpasubl NPUPOAHBIX KapOOHATOB W
CHJIMKATOB.
OOpa3upl BaXHEHIINX COCAMHEHWH HATpUs, Kajus, NPUPOAHBIX COCAWHEHHMH MAarHus, KaJbIHsd,
QTIOMHUHUS, DY/ Kele3a.
B3aumozeiicTBre HIeNOYHBIX, METOYHO3EMENbHBIX METAIIIOB U aJJIOMUHUS C BOAOM.
Coxuranue xene3a B KUCIOPOE U XJIope.
Pa3nen 3. KpaTkuii 0630p BakHeHIIINX OPraHUYeCKUX BellecTB.
[Ipeamer oprannueckoi xumuun. Heopranuueckue u opraHu4ecKue COEIMHEHUs. YTIIepo] — OCHOBa
#u3HU Ha 3emsie. OCOOEHHOCTH CTPOCHMSI aTOMa YIiepoa B OPraHMYECKUX COeTUMHEHUSX.
VYrnesonoponsl. [IpenensHbie (HachIIEHHBIE) YTIEBOAOPOAbl. MeTaH, 3TaH, MponaH — MpocTeiine
MpeICTaBUTEeNIM  MpEeAeNbHBIX  yriaeBogopoaoB. CTpykTypHble  (OpMYJbl  YIJI€BOJOPOJIOB.



l'omonoruyeckuil psan nOpenenbHBIX YrieBoaopoAoB. ['oMonoru. @Pusznueckue W XHUMHUYECKHE
CBOICTBa MPEIENbHBIX YIIIEBOAOPOAOB. Peakuuu ropenus U 3ameueHus. HaxoxneHue B mpupone
npelenbHbIX  yraeBojgoponoB.  Ilpumenenue  Mertana.  HenpenenbHble — (HEHACBIILEHHBIC)
YII€BOAOPOAbl. DTWICHOBBI psAl HENpeNeNbHBIX YIriIeBOAOpoAoB. JTwieH. dusmyeckue u
XMMUYECKUEe CBOICTBa 3TWieHA. Peakuust npucoenuHeHus. KaduecTBEeHHblE peakLMU Ha STUIIEH.
Peakuusa nonumepusauuu. [onmuytunen. [Ipumenenne stunena.

AneTHIeHOBBIN Psil HENPEEIBHBIX YIIeBoa0poaoB. AneruieH. CBoiicTBa anerwieHa. [Ipumenenue
aleTUIICHA.

ITpousBoausle yriaesogopoaos. Kparkuii 0030p opraHN4ecKuX COeANHEHHUH: 0JTHOATOMHbIE

CHUPTHI (METAHOII, ITAHOJT), MHOTOATOMHBIE CITUPTHI (3TUJICHIIIUKOIb, TJIULEPHH), KapOOHOBBIC
KUCIIOTHI (MypaBbHHAsA, YKCYCHAsI), CIIOXKHBIE 3(DUPBI, XKHUPBI, YIIEBOIbI (IJII0K03a, Caxapo3a,
KpaxmaJ, IeJUTI0JI03a), aMIHOKUCIIOTHI, Oenku. Poik 6enkoB B opranusme.

IToHsiTHE O BEICOKOMOJIEKYIISIPHBIX BemiecTBax. CTPyKTypa MOIUMEPOB: MOHOMED, OJIMMED,
CTPYKTYpPHOE 3B€HO, CTeNIeHb oiuMepu3anuu. [lomusTusieH, moJIunponusieH,

MOJIMBUHUIIXJIOPHUI.

Jlemoncmpayuu.

Monenu MoneKyJ1 OpraHMueCcKuX COeMHEHN.

I'openue yriieBonopooB U OOHAPYKEHUE TPOAYKTOB UX TOPEHUSI.

ITony4yenue 3TrIIeHA.

KagecTBeHHbBIE peakuny Ha STHIIEH.

PacTBopenue 3tunoBoro cnupra B BOJE.

PacTBopenue raumepuHa B BOJE.

[Tonydenue u cBOMCTBA YKCYCHOM KHCIIOTHI.

WccnenoBanne CBOMCTB KUPOB: paCTBOPUMOCTD B BOJIE U OPTAaHUYECKHX PACTBOPHUTENSX.
KadecTBennas peakius Ha TII0K03y U kpaxMasl. OOpasisl U3AeIid U3 TOMUITHIICHA,
MOJIUIIPOIMIIECHA.

TeMaTu4eckoe MJIAHUPOBAHHUE

8 kiacc (68 u.)
Ne Conepxanue KoanuectBo
4acoB
pasaena
1 OcHOBHBIE TOHATUS XUMUU (YPOBEHH aTOMHO-MOJIEKYJISIPHBIX 51
MIpeCTaBICHUMN )
2 Ileproguueckuii 3aK0H U MTEPUOANIECKAS] CUCTEMA 7
xumuueckux 3nemenToB . 1. MenneneeBa. Ctpoenue atoma
3 Crpoenue BemiecTBa. XUMHUYECKas CBS3b 7
4 [ToBTOpEHME 3
Bcero: 68




9 kaacc (68 4.)

Ne Copep:xxanue KoaunvecTBo
4acoB
pa3nena

1 MHoroo6pa3ue XUMHYECKIX PeaKuit 15

2 MHuoroo6pa3zue BelecTs 43

3 Kpatkuii 0030p BaKHEHIIINX OPraHMUECKHX BEIECTB 9

4 IToBTOpEHnE 1
Bcero: 68
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