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|. Illnanupyemble pe3yabTaThl YUeOHOI0 NpeaMeTa.
B pesynbrare nzydenus xumMun Ha 6a30BOM yPOBHE YUCHHK JIOKEH:
3HaTh / NOHMMATD:

* BKHEHIIINE XUMUUYECKHUE MOHATHSI: BEIIECTBO, XUMUUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAsI U MOJICKYJIsipHast
MAaccChl, HOH, AJJIOTPOIIHS, U30TOIIbI, XUMHYECKasl CBSI3b, JIEKTPOOTPULIATEIbHOCTD, BAJICHTHOCTh, CTEIIEHb OKUCIIEHHUS, MOJIb, MOJISIpHAsI Macca,
MOJISIPHBINA 00BEM, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPHI, JIEKTPOIUT U HEAJICKTPOIIUT, SJCKTPOITHUTHIECKAS
JUCCOLIMAINS, OKHCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAaHOBIIEHUE, TETJIOBOU 3 (EKT peakiui, CKOPOCTh XMMUYECKOM peakiu,
KaTajan3, XMMUYECKOe PAaBHOBECHE, YIIIEPOIHBIN CKeleT, PYHKIIMOHAIBHAS TPYIIa, H30MEPHsI, TOMOJIOTHSI,

* OCHOBHBIC 3aKOHBI U TEOPUU XUMHUU: COXPAHEHHUSI MaCcChl BEUIECTB, IOCTOSHCTBA COCTaBAa, MEPUOANMUECKUN 3aKOH; XUMHUUECKOH CBSI3H,
ANEKTPOIUTUYECKON AUCCOLUALINH, CTPOCHUSI OPTaHUYECKUX COCTMHEHU;
* BayKHEHIIIHME BEIIECTBA M MaTepHalIbl: OCHOBHBIE METAJUIbI U CILIABbI; CEpHAs, COJISIHASI, a30THAS M YKCYCHAsl KUCIIOTBI; IIeJI0UH, aMMHUAK,
MUHEpalIbHbIC YA0OpEHUS, METaH, STUIICH, alleTUJICH, O€H30J1, 3TAHOJI, )KUPBI, MbLJIa, TIFOKO3a, caxapo3a, Kpaxmall, KjieT4yaTKa, OeKH,
MCKYCCTBEHHbBIC 1 CHHTETUYECKHE BOJIOKHA, Kay4yKH, TJIACTMACCHI;

YMmern:
* Ha3bIBAaTh U3YYCHHBIE BEIIECTBA M0 «TPUBUATHHONY» UITU MEKTYHAPOTHON HOMEHKIIATYPE;
* OIIPECIISATh: BAJICHTHOCTh U CTETIEHb OKUCIICHUS] XUMUYECKHUX JIEMEHTOB, TUI XUMUYECKON CBSI3U B COCIMHEHUSX, 3apsii HOHA, XapaKTep
Cpelbl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHHH, OKUCIUTENh U BOCCTAHOBUTEIb;
* XapaKTEepU30BaTh: JIEMEHTHI MaJIbIX IEPHOJIOB IO MX MOJIOKEHHUIO B epuoandeckoit cucreme .M. MenaeneeBa; o0ume XuMUIeCKre
CBOIICTBa METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB HEOPTAaHUYECKUX U OPTaHUYECKUX COCTUHECHHIA;
* OOBSICHATDH: 3aBUCUMOCTb CBOWMCTB BEIIECTB OT UX COCTAaBa M CTPOCHUS; IPUPOY XUMUUECKON CBSI3H (MOHHOM, KOBAJICHTHOM,
METAIJTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIIUH U MOJI0KEHHSI XUMHUYECKOTO PABHOBECHUS OT Pa3IMYHbIX (DaKTOPOB;
* BBIMOJHATh XUMUYECKUN IKCTIEPUMEHT 10 PACTIO3HABAHUIO BAKHEHIIINX HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB;
* POBOJIUTH CAMOCTOSATEIbHBIN MOUCK XUMUYECKOM MH(OPMAIIUU C UCTIONH30BAaHHEM PA3IMYHbBIX UCTOYHUKOB; UCIIOIH30BaTh KOMITbIOTEPHBIE
TEXHOJIOTHH JIJIs 00pa0OTKHU U TIEpeiadyul XUMUIECKON HHGOpMAIINH; UCTIOI30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHS B TPAKTUYECKON
JIeATETbHOCTH Y MIOBCETHEBHOM JKU3HU JJIS:
* 00BSICHEHUSI XUMUYECKUX SIBJICHUM, TPOUCXOISIINX B IPUPO/JIE, OBITY U HA IPOU3BOJICTBE;
* OINpEAEICHHS BO3MOKHOCTH MPOTEKAHNUS XUMUUYECKUX MTPEBPAILICHHI B Pa3JIMUHbBIX YCIOBHUSAX M OLEHKH MX MOCIEICTBUI;
* HKOJIOTHYECKU TPAMOTHOTO TIOBEICHHS B OKPYXKAIOIIEH Cpesie, OIEHKH BIUSHUS XUMUYECKOTO 3arpsi3HEHHS OKPYKAIOIIEH Cpeibl Ha )KUBBIC
OpraHu3MBbI, 0€30MMaCHOTO OOPAIIEHHS C TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, JIA0OPATOPHBIM 000PYAOBaHUEM;
* IPUTOTOBJICHUS PACTBOPOB 33JJaHHOM KOHIIEHTPALMH B OBITY U Ha TTPOU3BOICTBE;
* KPUTUYECKOU OIIEHKHU JOCTOBEPHOCTU XMMHUECKON MH(POPMAIIH, MOCTYNAIONIEH U3 pa3HbIX HCTOYHUKOB



Il. Conepxanne yueGHOro nmpeamera

Tema 1. Ctpoenue Bemecrna (16 4.)

AToM — cnoxxHas yactuiia. CoCTOsIHUE 3JIEKTPOHOB B aTOME. Pa3Butue mnpencraBieHuilt o cTpoeHMH aToma. Mojenu CTpoeHus aToma.
SAnpo u snekTpoHHas 000J0YKa. DJEMEHTAapHble YAaCTULIBI: MPOTOHBI, HEHUTPOHBI, AJIEKTPOHBI. M30TOmbl.  DJeKTpoHHas 00O0JI0YKa aroma.
DIEKTPOHHBIA CJI0M (IHEPreTHUECKUi YpoBEeHB). OpOuTallb, 3JIEKTpOHHBIC 00Jaka. (OCOOCHHOCTH CTPOCHHME 3JICKTPOHHBIX O000JOUYEK aTOMOB.
[Topsnox 3amoyiHeHus AIEKTPOHAMHU YHEPTEeTHUECKUX YPOBHEH U MOIypOBHEH. DIIEKTPOHHbBIE KOHPUTYpallUU aTOMOB XUMUYECKUX JIEMEHTOB.

[Tepuoandeckuii 3akoH U cTpoeHune aroma. buorpadus J[.U. MenneneeBa. Otkpoitue [lepuoamueckoro 3akona u coznanue llepuonnyeckoit
cucteMsl. [lepuoanueckuil 3akoH u nepuoaudeckas cucrema J[.M. MeHneneeBa B CBETE€ y4EHHs O CTPOCHUM aTOMA. 3AKOHOMEPHOCTU MU3MEHEHMS
CBOMCTB aTOMOB B IIEpHOJIax U rpymnnax (rJaBHbIX noarpymnmnax). 3uadenue [lepuoanueckoro 3akona u [lepuoauueckoit cucremsl .M. Menaeneesa.

XuMuyeckasi cBsi3b. biaropogusie ra3pl, 0COOEHHOCTH CTpOECHUs UX aToMoB. [Iporieccel BoccTaHOBNIEHUS M OKHcIeHUsl. KaTHOHBI U aHUOHBI.
HNonnas xumudeckas cBs3b. CxemMbl 00pa30BaHMs BEIIECTB C MOHHOW XMMHYECKOH CBA3bI0. Kpucrammmyeckue pemeTkd. MIoHHbIE KpUCTAINTHYECKU e
pemietku. [Ipumeps! BelecTB ¢ MOHHBIMU KPUCTAJUIMYECKUMU pellleTKaMu U uxX cBoicTBa. Kimaccuduxaiys HOHOB: 110 cocTaBy (IPOCTHIE U CIIOXKHBIE),
I10 3HaKYy 3apsiaa (KaTHOHBI 1 aHHOHBI).

KoBanenrHnas xummuueckas cBsisb.  KoBaneHTHas  xumuueckas cBsizb. (CxeMbl 00pa3oBaHHMS  KOBAJIGHTHOM  XUMHYECKOW  CBS3H.
OnekTpooTpulateabHOCTh. [lomnsipHast U HenossipHast KoBajieHTHbIE cBsi3u. [lumnosnb. TlonsgpHocTs Mosiekysn. Mexanu3mbl 0Opa3oBaHUsl KOBAJIEHTHOM
XUMHUYECKOH CBSI3U. MOJEKYJIApPHBIE U aTOMHBIE KPUCTAJNIMYECKHE pelieTKH. [Iprumepsl BelecTB ¢ MOJIEKYJISPHBIMU U @TOMHBIMHU KPUCTAJUIMYECKUMHU
pEeLIeTKaMH U UX CBOMCTBA.

Mertannuueckas XxuMuyeckasi cBsi3b. OCOOEHHOCTH CTPOCHHS aTOMOB METAJIOB. MeTajinyeckass KpuUcTaluindeckas pemieTka. (pusmdeckue
CBOMCTBAa METAJUIOB: IJIACTUYHOCTb, AJIEKTPO- U TEIUIOMPOBOJIHOCTh, METAIUIMYECKUU Oyieck. Mertamnnmueckue cruiaBel (OpoH3a, YYryH, CTallb,
TIOPATIOMUHUR).

Bonoponnas cBsi3b. Mexanusm o0pa3oBaHusi BOAOPOIHOM CBsI3U. BHyTpUMOIIeKyIsipHas U MEXKMOJIEKYIIsIpHas BOJAOPOIHAS CBsi3b. Bogopoanas
CBSI3b B O€JIKaX U HYKJIEMHOBBIX KUCIOTaX.

[Tonmumepsr oprannueckue u Heopranuueckue. [Tomumepsl. [Tnactmaccel. Kiaccudukaiust moauMepoB Mo MPOUCXOKIEHUIO (OHOTIOIHMEDHI,
HCKYCCTBEHHBIE U CHHTETUYECKHE TMOJUMEPbI) U MO OTHOIIECHUIO K HArpeBaHUIO (TEpMOIUIACThl U TepMopeakToractel). [Ipumepsl mmactmacc.
Bonokna. Ilpupoansie BosOKHAa (KUBOTHBIE, PACTUTEIbHBIE W MHUHEPAIbHBIC), XWMHUUYECKHE BOJOKHA (MCKYCCTBEHHBIE W CHHTETHYECKHE).
Heoprannueckue noammepsl.

ArperaTHble COCTOSIHUS BELECTB (Ta3000pa3zHoe, )KUJKOE U TBepAoe). 3akoH ABorajpo. MoinspHblii 00beM razoB. Bo3nyx u npupoaHslii ra3 —
MpHUPOAHBIE ra3oo0pa3Hbie cmecH. Bogopon. Kucnopon u 030H. Kucnotasie noxau. [lapaukosliit 23QdekT. Yriaekucnblii raz. AMMuak. ITUJICH.

Kunkue BemectBa. Boma, ee Oumomoruueckas poib. KpyroBopor Boawsl B mpupoze. [IpuMmeHeHHe BOABI B MPOMBINIJIEHHOCTH, CEIbCKOM
xo3siicTBe U ObITY. JKecTkocTh BOAbl. BpeMeHHas 1 MOCTOsIHHAs JK€CTKOCTh BOJBI M CIOCOOBI ee ycTpaHeHus. Kucnblie conu. MuHepanbHbIE BOJBIL.
Kunkue KpucTalibl, UX UCIIOJIb30BaHUE.

TBepabie BemecTBa. Kpucrammnueckue u amopdubie BemectBa. [[puMenenrne aMmopHbIX BEIIECTB.

Hucnepcubie cuctemsl. JlucnepcroHHasi cpefa W aucnepcHas ¢aza. Kimaccudukamuss AUCTIEPCHBIX CHCTEM IO arperaTHOMY COCTOSIHHIO.
Kiaccudukanms nucrnepcHbIX CUCTEM T10 pazMepy 4acTHll ¢ha3bl. IMyinbcun. CycneH3un. A3po30IIH.

CoctaB BemiecTBa. 3aKOH TOCTOSHCTBA COCTaBa BemlecTBa. MHQopmaius, KOTOPYIO MOXHO TMOJYYUTh U3 MOIEKYISIpHOU (QopmyIisl
(bopmynbHO# enmHUIB). CMecn. MaccoBas m oObeMHass J0JIsI KOMIIOHEHTa cMecH. MaccoBas 0 pacTBOPEHHOTO BemecTBa. MaccoBasi JTOms
npuMeceidl. MaccoBast 4oJis1 mpoaykTa peakuuu. Monsipaast koHieHTpanus. KonrpoabHasi padora Nel «CTpoeHue BemecTBa



Tema 2. Xumnueckue peakuuu (8 4.)

XUMHYECKUE peaKkiuu, Wikl XuMudeckue siBiaeHus. Knaccupukanus XuMu4eckux peakiuil. Peakiiuu coeMHEeHUs, pa3ioKeHus, 3aMeIeHus 1
oOMeHa, yCIOBHS MX MPOTEKaHHUA. DK30- M DHIOTEPMUYECKHE peakiHu. TermnoBoi 3PPeKT XMMUYECKOH peakuuu. TepMOXUMHUYECKoe ypaBHEHHE.
['oMOreHHbIe U reTEpPOreHHbIE PEAKIUH.

CKOpOCTh XUMHUECKOW peakiuu. PakTopbl, BIUAIONIME HA CKOPOCTh XUMU4ecKoi peakiun. [Ipasuno Bant-I'opda. depmentsi. MHrnOUTOpHI.
O6parumocTh XUMHUYeCKOr peakiuu. HeobpaTtumele u oOpatumple peakiiuu. XuMuueckoe paHoBecue. [Ipunamnun Jle [llarense. YcnoBus cMmemenus
paBHOBECHSI B pEaKLIMM CUHTE3a aMMHaKa. BeiOop onTHMaibHBIX YCIOBUH.

Ponp Bombl B XMMHYECKMX peakuusax. PacTBopeHue Kkak (PU3MKO-XUMHUYECKUH Mpouecc. DIeKTPOIUThl. CTeneHb 3IeKTPOIUTUYECKOM
mucconnanui. CHIIbHBIC U C1a0ble ANEKTPOIUTHI. KHCIOTHI, OCHOBAaHHS M COJM B CBETE 3JCKTPOIUTHIECKOH auccouuaniy. Bogopoanslii mokasareb
(pH) pactBopa. Peakiuu runpartanuu. ['uapoans B OpraHM4eCcKor 1 HEOPTaHUYECKOW XUMUHU.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHuss OKUCINUTENb U BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHE.
DNeKTpOHHBIH OanaHc. DIEeKTponn3. DIEKTPOJIU3 paciuiaBa U pacTtBopa xyopuna Hatpus. [lomydenue amomunus. [IpumeneHnue snekTponuza B
npoMbliieHHOCTH. KoHTposbHas padora Ne2 «XuMHYecKHe peakinum»

Tema 3. BemecTBa u ux cBoiicrpa (8 4.)

Merauibl. XMMHYECKHME CBOWCTBA METAJJIOB: B3aMMOJICMCTBUE C HEMETAJUIAMH, BOJIOM, PACTBOpPaAaMU KHCJIOT W COJIEH, METAJTIOTEPMHUS.
DIEKTPOXUMHUECKUN psAl HaNpsbKeHU MetauioB. O0mume crocoObl monyueHus: MetamuioB. Kopposus metamioB. XuMuueckas U 3JIEKTPOXUMUYECKa st
kopposusi. CriocoObl 3amuThl 0T Kopposuu. [lpakTudeckasi padora Ne 1 Pemenne skciepuMeHTAIBHBIX 33724 110 TEME METaJIIbI.

Hewmerannel. OkuCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TUIIMYHBIX HEMETANIOB. BoiopoaHbIe COeAMHEHNS] HEMETAILIOB.

Kucnotsl. Knaccudukanus u xumudeckue cBoicta KucioT. OcoOEHHOCTH B3aMMOIEHCTBHS KOHLIEHTPUPOBAHHON CEpHON KUCIIOTHI M a30THOU
KHMCJIOTHI JItOOOM KOHLIEHTpaluy ¢ MeTajuiaMu. KauecTBeHHbIE peakiiui Ha aHMOHBI KUCIIOT.

OcnoBanus. Knaccudukanus ocHoBaHUH. XUMUYECKUE CBOICTBA OCHOBaHMH.

Conu. Knaccudukanus coneil 1 BaxHelMe rnpeacraButeny. KauecTBeHHbIE peakIMy Ha KaTHOHBI.

I'eneTnyeckass CBA3b MEXKIY KiacCaMHU HEOPTaHMYECKUX M OPraHUYECKUX BELIECTB. [ €HETHMYEeCKHEe psAAbl METAIJIOB U HEMETalIOB.
I'enernueckue psaapl opranndeckux coequHeHnii. KonrposabHas padora Ne3 «BemecTBa U UX cBoiicTBa»

IIpakTnyeckas padora Ne 2. PenieHne skCriepUMEHTANIbHBIX 33124 110 TEME HEMETAJUIbI.

I11. TemaTnueckoe IJIAHUPOBAHHUE C ONIPEACTICHUEM OCHOBHBIX BH/I10B yqeﬁﬂoﬁ ACATECJIBbHOCTH.

n/n | Pa3zgensr mporpamMMel KonnuecTBo yacos KonnuecTBo koHTpONbHBIX | KonnyecTBO mpakTHYECKUX
pabor pabor
1 CrpoeHue BenecTna 16 1 -
2 XUMHUYECKUE PeaKIUU 8 1 -
3 BemiectBa u ux cBoiicTBa 8 1 2
Hroro 34 3 2




