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LT py Mnie pesy i imint 0Cnoenmm yuehuoro npeamern, Kypen,

LIpn nsysennn XuMun s 0OCHOBHOM 1IKOJIE 0OCCHEHHBACTCH JOCTIKEHHE JIMUHOCTHBIX, METATPEAMETHLIX W HPOAMETHEIX PETYILTATON
HesirenbHocTs 0OpaszosarTenbHOro yupexaenus obuero obpasosanus B 00ydeHnn XuMun A0JoKHA ObITL HANPABICHA HA A0CTIOKEHNE OOYHAIOHMMICH
CIEAYIOLIHNX
JIHYHOCTHBIX Pe3yJibTATOB:

B LIEHHOCTHO-ODUEHTALIMOHHOW cdepe — dYyBCTBO TOPAOCTH 32 POCCHICKYK) XHMMHYECKYH) HAyKy, TIyMaHu3M, OTHOUIEHHE K TPYyay,

LIeJIeyCTPEMIIEHHOCTD; B TPYIOBON chepe — rOTOBHOCTH K OCO3HAHHOMY BHIOODY majibHeifmeii 06pa3oOBaTENbHON TPAEKTOPHH, B MO3HABATEIBHOMN
(uHTE/IEKTYaNbHO) chepe — yMEHHE YIPaBJISITh CBOEH MO3HABATEILHOM JAEATEIBHOCTHIO.

MeranpeaMeTHbIMH Pe3yJIbTATAMH OCBOEHUS BbIITYCKHUKAMH OCHOBHOM IIKOJIBI IIPOrPAMMBI [0 XUMHH SIBJISTFOTCS:
-MCIOJIb30BAaHME YMEHHWH M HAaBBIKOB PA3JIMYHBIX BUAOB IO3HABATENIbHON JEATENILHOCTH, -MPUMEHEHHE OCHOBHBIX METOIOB MO3HAHUS (CHCTEMHO-
MHGOPMAIIMOHHbIH aHANIN3, MOIETUPOBAHHE) [UISl U3YYEHHs PA3JINYHBIX CTOPOH OKPYKAIOLIEH JeHCTBUTEIbHOCTH;
-MCIMOJIb30BAHME OCHOBHBIX MHTEJJIEKTYaJIbHBIX Onepaiuii: GopMyarpoBaHHE THIIOTE3, aHAJIMU3 U CHHTE3, CpaBHEHHE, 0000IIeHHe, CUCTEMATU3ALINS,
BBISIBJIEHHE PUYMHHO-CJIEICTBEHHBIX CBSI3€H, MOMCK aHAJIOTOB;
-yMEHHE F€HEPUPOBATh UJIEU U ONIPENENATh CPEACTBA, HEOOXOAUMBIE AJISl MX Peau3alliy,
-YMEHHE ONPEAENATH LEJIU U 3aJ]a4H AEATEIbHOCTH, BIOMPATh CPEACTBA pPeaU3alui LeJH U IPUMEHSITh UX Ha MPAKTHKE,
-MCII0JIb30BAHUE PA3JIMYHBIX HCTOUYHUKOB JJIS MOJIyYEHHUS] XUMUYECKOH HH(OpMALIHH.

IlpeameTHBIMH pe3yIbTATAMH OCBOEHHS BBIITYCKHUKAMH OCHOBHOM IIKOJIbI IIPOrPAMMBI [0 XUMHH SIBJISIOTCSL:
B no3naBatenbHOI chepe:
-IaBaTh ONPENENICHHsS M3YYEHHBIX MOHATHUI: BELIECTBO (XMMHYECKUH JJIEMEHT, aTOM, HOH, MOJIEKYJa, KPHCTAJUIMYeCKasi PEelieTKa, BEelleCTBO,
NPOCTBIE U CJIOXKHBIE BEIECTBA, XUMHYeCKask (OpMyJia, OTHOCHTENIbHAsI aTOMHAsi MacCa, OTHOCUTEJIbHAS MOJIEKYJISIPHAsE MAacCa, BAJIEHTHOCTh, OKCH/IbI,
KMCJIOTBI, OCHOBaHUS, COJIH, aM(OTEPHOCTb, HHAMKATOP, MEPUOANYECKHI 3aKOH, TIEPUOAMYECKasi CUCTEMA, TIEPHOINYECKas TabIMIa, U30TONbI, XUMH-
YeCKasi CBSA3b, JJIEKTPOOTPHLATEIBHOCTD, CTENEHb OKHCIIEHHs, 3JEKTPOJIMT), XUMUYECKas Peakiys (XMMHYECKOE YPaBHEHME, FeHETHYecKas CBSi3b,
OKMCJIEHHE, BOCCTAHOBJIEHHE, 3JIEKTPOJIUTHYECKAs! JUCCOLMALIUS, CKOPOCTh XUMUYECKON PEaKIUN);
-OINUCBIBATL JIEMOHCTPALIMOHHBIE U CAMOCTOSITEJIbHO MPOBEJCHHBIE SKCIIEPUMEHTBI, HCIIOJIB3Ys U STOTO €CTECTBEHHbIN (PYCCKHU, POJIHOI) SI3bIK M
SI3bIK XUMUH,
-OIUCBIBATEL ¥ PA3JIMYaTh U3YUEHHBIE KJIACChl HEOPraHUYECKUX COSTMHEHUH, IIPOCThIE U CIIOXKHbIE BELECTBA, XUMUYECKUE PEAKIINH,
-KJ1aCCU(pULIMPOBATH U3Y4YE€HHBbIE OOBEKTHI U SIBJICHHS,
-HaOMI01aTh IEMOHCTPHPYEMbIE H CAMOCTOSITENIBHO [IPOBOAUMBIE OTIBITHI, XHMUYECKHE PEAKIMHU, IPOTEKAIOIUE B IPUPOJIE U B OBITY,
-JIeNIaTh BBIBOJbI U YMO3AKJIIOYEHHs U3 HAONMIONEHUI, N3y4eHHbIX XUMHYECKUX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB
10 @HAJIOTUX CO CBOMCTBAMU H3y4Y€HHBIX,
-CTPYKTYpPUPOBATh U3yUYEHHBIN MaTepHal U XUMUYECKYI0 HHPOPMALIUIO, MOTyYEHHYIO U3 APYTHX HCTOYHUKOB,
-MOJEJIMPOBaTh CTPOEHHUE aTOMOB 3JIEMEHTOB NEPBOTrO — TPETHErO NEPHOAOB (B paMKax M3y4EHHBIX MOJIokeHHui Teopuu J. Pesepdopra), crpoenune
MPOCTENIINX MOJIEKYJI.
B neHHOCTHO-OpHEeHTalMOHHOM cdepe:




B tpynosoii chepe:

NPOBOINTH XMMUYECKHUIT SKCIIEPUMEHT.

B chepe O6e30IaCHOCTH KU3HENEATENbHOCTH:

OKa3bIBaTh MEPBYIO MIOMOLIb IIPU OTPABIEHMSX, OXKOTaX U

APYTUX TPaBMax, CBSI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM OGOPYIOBAHUEM.

IIpenmMeTHBIMH pe3yIbTaTAMH H3y4eHHs1 TpeaMeTa «XHMHsD> SIBJISIOTCS CJeIYIOIHe YMEeHHS:

B 8 kaacce

®opMHupOBaHHE CIEAYIOIMMX 3HAHHH U YMEHHI:

YMEHHE CaMOCTOSATEIbHO U MOTHUBHPOBAHHO OPraHM30BLIBATH CBOIO NMO3HABATEIBHYIO JESTEILHOCTD,

UCMOJIb30BAHNE 3JIEMEHTOB MPUYMHHO-CIIEACTBEHHOIO U CTPYKTYPHO-(PYHKIIMOHAIBHOIO aHAIN3a,

onpenesieHrue CYIHOCTHBIX XapaKTepUCTHK U3yd4aeMoro 00beKTa,

YMEHHE Pa3BepPHYTO 000CHOBBIBATE CYXKIEHUSI, ABATh ONPENEIEHHUS, TPHBOIUTH JOKA3aTeIbCTBA,

OLICHMBAHNE U KOPPEKTUPOBKA CBOEIrO MOBECHUS B OKPYIKAIOILIEM MHUPE.

B 5TOM HanpaBieHUU NPUOPUTETAMU SIBIISIFOTCS

HMCI0JIb30BaHKE [UIsl IO3HAHKS OKPYIKAIOLIEro MUPA PasIMYHbIX METONOB (HAOMONEHNUS, M3MEPEHNs], OTIBIThL, SKCIIEPUMEHT);
NPOBENICHHE MPAKTHIECKNX U JJAOOPATOPHBIX PabOT, HECIIOKHBIX SKCIIEPUMEHTOB U OTMCAHHE UX PE3YJIbTATOB;
MCTIOJIb30BAHHE JUIS PELICHHUsI [IO3HABATE/bHBIX 33/1a4 Pa3JIHYHBIX HCTOUYHUKOB MH(POpMALIMHK;

CcOOJII0IeHIe HOPM U TIPAaBHJI TOBEICHHS B XUMUYECKHX JIA00PATOPUSIX, B OKPYIKAKOLIEH CPE/IE, a TAKIKE npaBuil 310pOBOro 0Opasa KU3HH.

B 9 kaacce

PopmupoBaHHE CAEAYIOIMHX 3HAHUH U YMEHHIA:

rpaMOTHO 0OpaIaThCs C BEIIECTBAMU B NIOBCEIHEBHOI XKU3HHU,

0CO3HAaBATh HEOOXOANUMOCTD COOIONEHHS TIPABHIT YKOJOTHYECKH G€3011aCHOrO NOBENEHHS B OKPYKAIOLIEi IPUPOIHOI cpexne,

MOHUMATh CMBICI M HEOOXOMMMOCTb COOMIONEHHS MPEeINUCAHNN, MPEIAraeMbIX B MHCTPYKIHUAX IO HCIOIb30BAHHMIO JIEKapCTB, CPEACTB OBITOBOI
XUMUH U JIp.;

HMCTIOJIb30BaTh IPHOOPETEHHBIE KIKOYEBbIE KOMIETEHTHOCTH IIPH BBINOJHEHHH HCCIENOBATENbCKUX TPOEKTOB IO U3y4YEHHUIO CBOICTB, CrOCOOOB
MIOJTYYEHHS ¥ PACIIO3HABAHUS BEIECTB;

pa3BUBaTL KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, MCIIOJBb3ysl CPEACTBA YCTHOW U NMHCHbMEHHOH KOMMYHMKALMM NPH paboTe C TEKCTaMM yueOHMKA U
JIOTIOJIHUTEILHOM JTUTEPaTypOii, CIIPaBOYHbIMK TaONMIIAMH, MPOSBIIATE TOTOBHOCTb K YBXEHHIO MHOI TOYKH 3PEHMS MPH 0OCYXKICHUH pe3yabTaToB
BBINOJIHEHHOH paboThi;




OCOTHABATE SHAMCHHE TCOPETHUECKUX SHANNTT JU PAKTHUCCKON ACATENLHOCTH YEIOBeKA,

OIMCBIBATH U3Y4EHHbIE OOBEKThI KAK CHCTEMbI, IPUMEHSIs JIOTMKY CUCTEMHOTO aHAJIN3a,

NPUMEHATE 3HAHUA O 3aKOHOMEPHOCTSIX MEPUOMIECKOH CHCTEMEI XUMUYECKUX 3JIEMEHTOB sl OOBACHEHHs U TPEIBHAEHHs CBOMCTB KOHKPETHBIX
BEIIECTB;

pa3BUBaTE MHYOPMALMOHHYIO KOMIIETEHTHOCTb MOCPEACTBOM YIayONeHHs: 3HaHWil 06 UCTOPUU CTAHOBJIEHUS] XMMUYECKOH HAyKH, €€ OCHOBHBIX
NOHSATHH, MEPHOIMYECKOrO 3aKOHA KaK OJTHOTO M3 BaXXHEHIUNX 3aKOHOB MPUPOIIBI, 4 TAKIKE O COBPEMEHHBIX IOCTHIKEHUSX HayKH U TEXHUKH.
COCTaBJISITh MOJIEKYJIIPHbIE U TOJIHbIE HOHHBIE YPABHEHMUS 10 COKPALIEHHBIM MOHHBIM YPABHEHHSIM,

MPHUBONUTH NPUMEPBI PEAKIIUH, TIOATBEPKAAIOLIHIX CYIIECTBOBAHNE B3aMMOCBSI3H MEXKIY OCHOBHBIMHU KJIACCAMH HEOPraHMYECKHX BELIECTB;
IPOTHO3UPOBATD PE3YJILTATHI BOASHCTBHS Pa3INYHbIX (haKTOPOB HA U3MEHEHHE CKOPOCTH XMMHYECKOH PEaKIIHIL,

NPOrHO3MPOBATH PE3yJILTAThI BO3JAEHCTBUsL Pa3IMYHBIX (PAKTOPOB HA CMELLEHHE XUMHUYECKOTO PABHOBECHS.

TIPOrHO3UPOBATh XUMHUYECKHE CBOMCTBA BEIECTB HA OCHOBE UX COCTABA U CTPOEHHUS,

NPOTHO3MPOBATh CHIOCOOHOCTD BELIECTBA MPOSIBIIATH OKHCIHTEIbHBIE WM BOCCTAHOBUTE/bHBIE CBOHCTBA C YUETOM CTETEHeH OKHC/IeHHS 3JIEMEHTOB,
BXOJISILIIUX B €r0 COCTAB;

BBIABIIATH CYIICCTBOBAHME M€HETHIECKOH B3aMOCBSI3U MEX/Ty BEIECTBAMH B PSIy: MPOCTOE BELIECTBO — OKCUI — IHAPOKCHI — COJIb;
OpraHu30BBIBATh, TIPOBOAUTD Y4EHUYECKHUE MPOEKTEI 110 HCCIIEIOBAHUIO CBOMCTB BEIIECTB, MMEIOIHMX BaKHOE MIPAKTUYECKOE 3HAUCHHE.

*** Meroauueckas peKOMEH/IAIHS B CIIy4ae AUCTAHIHOHHOTO OOYUCHHS YKA3aHO HHKE.

2. Conepkanune y4e0HOro npeamera, Kypca.
8 kuacc
TEMA 1. Beenenue. Xumusi — Hayka O BEIIECTBaX, MX CBOHCTBAX U MPEBPALLEHHSIX.
IloHsiTie 0 XMMUYECKOM SIEMeHTe 1 (POPMax €ro CylecTBOBAHUs: CBOGOIHBIX ATOMAX, IIPOCTBIX U CJIOXKHBIX BEIECTBAX.
IIpeBpawmenus BeuecTs. OTiHYNE XUMHYECKUX PEAKIHE OT BDU3NYECKHX SBICHUI. POJIb XMMHH B SKM3HU YeJIOBEKA.
Kparkue cBenenus U3 HCTOPUM BO3HHKHOBEHHS M PasBUTHs XuMuu. Ileproy anxumun. [lonsrue o ¢unocopckom kamue. Xumusi B XVI B. Pasputue
XumMuu Ha Pycu. Ponb OTeYeCTBEHHBIX Y4YeHBIX B CTAHOBJEHHMH XMMHYECKOH HAyKH — paboter M. B. JlomonocoBa, A. M. Byrneposa, JI. U.
Menneneesa.
XuMHUYecKash CHMBOJIMKA. 3HAKH XHMHYECKHX 3JIEMEHTOB H NMPOMCXOXIEHHE MX Ha3BaHMil. XHMHUYecKue dopmynbr. Munekcsl u k03hGUIMEHTEI.
OtHocHTE b HBIE aTOMHAS 1 MOJIEKYJISIPHAS MAacChl. PacueT MaccoBOil 10U XMMHYECKOTO 3JIEMEHTA 110 dopmyie BemecTra.
Ilepronuyeckas cucrema xumudeckux snemeHToB JI. M. MeHzeneesa, ee CTpyKTypa: Majble U GOJIbIIHe NEPUOMBI, IPYIIBI U MOATPYNIbI (TJIaBHAS
nobouHas). [lepuonuyeckas cucTema Kak ClpaBOMHOE MOCOOHE ISt Oy YeH s CBEEHMH O XMMHUECKHX 3JIeMEHTaX.
Pacuemnwie 3a0auu.
1. Haxosnenne OTHOCHTENBHON MOJIEKYJISIPHOI MAacChl BEIECTBA 10 €r0 XMMHYECKOH bopmyie.
2. BbIuHCI€HHE MAaCCOBO JOJIM XMMHYECKOTO 3JIEMEHTA B BELECTBE IO €r0 bopmyue.
IIpaxmuueckasn paboma pasuna Tb npu patore B xumkabunere. ITpieMbI 0GpaLIEHHS ¢ XUMHYECKHM o0opyIoBaHHEM.




ATOMBE KK POPMA CYHOCTRORAIIN XHMIMECKIN eMETon OCHOnIe CHEAOII O CTPOSIIIT KTOMOR Tl

aTOMOB, Onbil Pesepdopna. [nanerapnas MOJIE1h CIPOeH N aroma.
CocTaB aTOMHBIX siiep: MPOTOHbI M HelTpoHbl. OTHOCHTENbHAs aTOMHAs Macca. B3auMOCBA3b NOHATHIT «IPOTOHY, KHEHTPOH», COTHOCHTE/bHAs
aTOMHas maccay.
H3meHeHune gucna IIPOTOHOB B anpe aToma — oOpa3oBaHue HOBBIX XUMHYECKUX 3JIEMEHTOB.
M3MeHeHue 9rcia HeliTPOHOB B sIpe aToMa — 06pa3oBanue n30Tonos. COBPEMEHHOE OTpeNeseH e MOHATHS «XUMUYECKHii 371eMeHT». M30TOmBI Kak
Pa3HOBHIHOCTH aTOMOB OJIHOTO XHUMHUYECKOTO 3JIEMEHTA.
nextporsl. CTpoeHHe 3MEKTPOHHBIX 000JI0YEK aTOMOB XMMHUYECKHUX 371eMeHTOB Ne 1—20 neproanyeckoi CHCTEMBbI . . Meunneneesa. Ilonsitue o
3aBEPLICHHOM u HE3aBEPLUIEHHOM 3JIEKTPOHHOM cioe (3HEpreTU4eCKOM yYPOBHE).
Ilepronuyeckas cucTeMa XuMmudeckux dnementos JI. M. Menzeneesa 1 CTPOEHHE aTOMOB: (U3MHECKHi CMBIC] MOPAAKOBOIO HOMEPA DJIEMEHTA,
HOMeEpa TPYIIIEL, HOMepa nepuoja.

H3menenue uncia 3JIEKTPOHOB Ha BHEIIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOr0O 3JIEMECHTA — 06pa303aHne TMOJIOKUTEJIbHBIX U OTPULATEIbHBIX
HOHOB. HOHbI, 06pa30BaHHbIe aTOMaMHU METAJUJIOB H HEMETAJJIOB. HpI/I‘{HHbI HU3MEHEHHUS METAJUJIMYECKUX M HEMETAJIHYCCKUX CBOWCTB B nepuoaax u

rpynmnax.

OO6pazoBanue OuHapHBIX COEIMHEHHUH. [TonsiTue 06 HMOHHOM CBSI3U. Cxembl obpazoBaHus WOHHOM CBSI3H.
B3auMOIEHCTBHE aTOMOB XHMHYECKMX 3JIEMEHTOB-HEMETA/UIOB MEXIy c000ii — o00pa3oBaHME JBYXaTOMHBIX MOJICKYJ MHPOCTBIX BELIECTB.
KoBanenTtHas HeToJIsIpHast XUMHUUYECKAs CBSI3b. DNEeKTPOHHBIE u CTPYKTYpHBIE (pOpMYJIbL.
B3auMoOzeiiCTBIHE AaTOMOB XHMMHYECKHX 9JIEMEHTOB-HEMETAIJIOB Mexay coboit — oOpasoBanue OWHApHBIX COEJMHEHHH HEMETaslIoB.
DJEKTPOOTPHULIATENBHOCTS. Ilonsitue 0 KOBaJIECHTHOM TIOJISIPHOM CBSI3M.

B3anmoeicTBe aTOMOB XUMUYECKUX 3JIEMEHTOB-METAJJIOB MEXKIY coboii — 06pa303a1me METAIIMICCKUX KPUCTAJLJIOB. ITonsiTie 0 METaLJINYECKOM

CBSI3U. .
KourposbHas padora Nel “ATOMBI XUMHYECKMX 3JIEMEHTOB”

TEMA 3. IIpocTeie BEIECTBA (7 )
[TososkeHue METAUIOB U HEMETAIUIOB B TEPHONMYECKO cucTeMe xumudeckux snementos [l . Menneneesa. Bakneiiune npocTeie BemecTsa —
MeTaJlJIbl: Keeso, AJIFOMUHUH, KaJIbLIUMH, MarHum, HaTpHH, KaJTUH. OO6mmue ¢busuyeckue CBOMCTBA MEeTaJIJIOB,

Baskueiinie mpocThie BEIecTBa — HEMETaiUlbl, 0OpasoBaHHbIE aTOMaMH KHCJIOPOJa, BONOPOZA, as3ora, cepel, docdopa, yrieposa. CnocobHocTb
ATOMOB XHMHUYECKHX 3JIEMEHTOB K 0OPa30BAHMIO HECKOJBKUX MPOCTHIX BEIIECTB — AWUIOTPONHs. AJIOTpONHbie MoaubuKalmu kuciopona, Gocpopa
U 0J10Ba. MeTajyinuecKkue 1 HeMeTAIIMYECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTENLHOCTD AEICHUS MPOCTBIX BELIECTB HA METAJUIbI U HEMETAJUIBI.
[locrosinnast ABoranpo. Konuuectso Bemectsa. Mosb. MomsipHast Macca. MonspHbiit 06beM ra3000pasHbix BemecTs. KpaTHeie eIMHUIbI KOJINYECTBA

BEIECTBA — MUUTIMONMb M KHJIOMOJb, MWUIAMOJSPHAS M KUJIOMONSpHAs MacChl BELECTBA, MHIUTMMOJNSAPHBIA ¥ KHJIOMOJSPHbIA O0ObeMbI
ra3o00pa3HbIX BELIECTB.
Pacyersl ¢ HCIIONB30BAHMEM TOHSATHI «KOJMYECTBO BEIIECTBA», «MONSPHAs MAacca», «MOJSPHBI OOBEM ras3oB», «HOCTOSHHAs ABOrajapoy.
PacuetHblie 3a/a4yu.
1. Boruncienue MOJISIPHOM MacChl BEILIECTB 1o XUMUYECKUM bopmynam.

5
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TEMA 4. Coemnenin XHMHMCCKIX HIEMEHTON (14 ")
Crenenb oxucnenus. OnpeneneHne CTeneHn OKMCIEHUs HJIEMEHTOB 10 XUMHU4Yeckoit (opmyse coexunenns. Cocrasienne Gopmysn OGuHApHBIX
CoenMHEeHuH, 0bmuii cnocod ux HaspiBaHMs. bUHapHbIE COeMHEHMS: OKCUbI, XJIOpHAbL, Cyibduast u ap. Cocranenue ux dpopmyi. Ilpencrapurenu
OKCH/IOB: BOIA, YIJEKUCIBbIA ra3 W HerameHas wH3BecTb. IIpencraBurenu seTy4ux BOMOPOAHBIX COEIMHEHWIA: XJIOPOBOAOPOA ¥ aMMHMAK.
OcHOBaHHsI, UX COCTaB U Ha3BaHMsA. PacTBOpUMOCTb OCHOBaHuii B Bome. TaGnuua pPacTBOPMMOCTH T'MIAPOKCUAOB MU coJieil B Boxe. IlpencraBurenu
IEN0YEH: TMAPOKCUIBI HATPHS, Kanus U Kanblus. [lonsTue o kauecTBeHHbIX peakimsix. Muaukatopsl. I3MeHeHHe OKPACKK MHANKATOPOB B IEIOYHOM
cpene.

Kucnorsl, ux cocras v Hazsanusi. Knaccudukanus xucnot. [IpencraBurenn KMCIOT: CepHasi, COJIsIHAs M a30THas. Mi3MeHeHHe OKPacKy WHIUKATOPOB B

KHCJIOTHOM cpene.
Conu xak mpou3BOAHBIE KHCIOT M OCHOBaHuWil. Mx cocraB u Hasanms. PactBopumoctsb coseii B Bome. IlpencraButenu coseii: XJOpUA HaTpus,
kapOoHaT U docdar KaJIbLsI.
AmopdHubie u KPUCTAJJTHYECKHE BELIECTBA.
MexmonexynspHbie B3auMOEHCTBUS. THIBI KPHCTAIINYECKHX PELIETOK. HOHHAs, aTOMHAsI, MOJIEKYJISIPHAsl ¥ METAJINYECKas. 3aBUCUMOCTh CBOMCTB
BEIIECTB oT TUIOB KPUCTAJUTHYECKUX PELIeTOK.

BemecrBa MOJIEKYJIPHOTO M HEMOJIEKYJISPHOTO CTPOEHMSl. 3aKOH TIIOCTOSIHCTBA COCTaBa IJisi BELIECTB MOJIEKYJISIPHOTO  CTPOEHMSI.
Yucrtele BemecTBa 1 cMecu. IIpuMeps! XKUAKKUX, TBEPAbIX U ra3000pa3Hbix cMeceil. CBOMCTBA YMCTHIX BeIIeCTB U cMeceil. Mx cocraB. Maccosas u
obbeMHast pi(ed) 051 KOMIIOHEHTa CMECH. Pacuersl, CBsI3aHHbIE c HCIIOJIb30BAHUEM TIOHSITHUS «JIOJISD».
Pacuernrpie 3anaun. 1. Pacyer MaccoBoit 1 00beMHOM J1071€ii KOMIIOHEHTOB CMECH BeLIeCTB. 2. BbIunClieHHe MacCOBOM 0K BEMIECTBA B PACTBOPE 1O
M3BECTHOM Macce paCTBOPEHHOIO BELIECTBA M MacCe PacTBOPUTENA. 3. BrluncieHne Maccel pacTBOPSIEMOrO BELIECTBA M PACTBOPUTENS, HEOOXOIMMBIX
JUTSt PUTOTOBJIEHUS OnpeneIeHHON Macchl pacTBopa c U3BECTHOM MacCOBOH noneun PacTBOPEHHOTO BELIECTBA.

(IV). Cnocober pas3zneneHust cMeceid. JlucTusinus BOJIbI.
JlabopatopHsbie OIBITHI.
1. 3nakomMcTBO ¢ 0Opa3namMu BemecTs pasHbIX kiaccoB. IIpakruueckas padora Ne2 “OuncTka 3arps3HEHHON OBAPEHHOM CON”

[Ipaktnyeckass  pabora  Ne3  “IlpuroTtoBnenme  pacTBOpa  caxapa M ONpeAeJE€HHE  MacCOBOM  JOJM  €ro B PAacTBOpe
2. Paznenenne cmeceii.

TEMA e HNzmenenus, MPOUCXOISIINE C BELIECTBAMHU (114)
[lonsiTue siBjeHMI KaK M3MEHEHUH, NPOMCXOMASNINX C BEIeCTBaMU. SIBJeHus], CBA3aHHbIE C M3MEHEHHEM KPHCTAJUINYECKOTO CTPOEHHUS! BEIECTBA MPH
TIOCTOSHHOM €ro cocTaBe, — (u3nuueckue siBieHus. Pusuueckue sBIEHHUS B XUMHU. JUCTHJUISIUMS, KPUCTAJIM3ALMS, BbIAPUBAHME M BO3rOHKA
BEIIIECTB, LEHTPUyrupoBaHue.

SBnieHusl, CBA3aHHbBIE C K3MEHEHHEM COCTaBa BEIIECTBA, — XUMHYECKHe peakiuy. [Ipu3Haku U yCIOBHsI MPOTEKAHUSI XMMUYECKHUX peakuuii. [TonsTue
00 3K30- M 3HIOTEPMUYECKHX PEaKUUsIX. Peakuny ropeHusi Kak 4aCTHBIN CilydYail S9K30TEPMHYECKUX PEAaKIHii, MPOTEKAIOIINX C BbIIEJEHHEM CBETA.
3aKOH COXpaHEHHs MAacChl BEIIeCTB. XHMUUYECKHE YpaBHEHHs. 3HaueHHe HMHIAEKCOB M Kod(duumentos. CocTaBieHHE ypaBHEHMIl XMMMUYECKUX
peakiui.



¢ JaaHHOM MaccoBoi Joaei PACTBOPEHHOTO BeHIECT B M COMCPAINT OHPEACTIEHIYIO OO nBumcccrﬂ,
Peakuun Pa3JIOKEHMSI. IlonsiTne 0 CKOpPOCTH XUMHYECKHX peakLmii. Karanu3artopsbl. DepMEeHTBDI.
Peaxumu COEAMHEHUSI. Karanutuueckue u HEKaTaJUTUYECKHE peaKLMH. O6parumbie u HeoOpaTUMBbIE peaxkiuu.
Peaxuuy 3aMelieHus. DIEKTPOXMMHYECKUi Psifi HAMPsOKEHWH METAIUIOB, €ro MCMoOJB30BaHHE A MPOTrHOSUPOBAHHA BO3MOXKHOCTH IPOTEKAHUS
peakumii MeXay MeTajylaMd M PacTBOPaMM KHUCIIOT. Peakiiy BBITECHEHHS] OJHMX METAUIOB M3 PAcTBOPOB HMX COJNEH APYrMMM MeETajllaMH.
Peakuun obmeHa. Peakuun HEUTpaIu3aluu. Ycnosust MPOTEKaHMs peaxiuii obmeHa B pacTBOpax pile} KOHLIA.
Tunsl XAMUYECKUX peakuuii (0 MPH3HAKY «YHMCJIO U COCTAB MCXOMHBIX BELIECTB H TPOAYKTOB peakiuu») Ha TpHMepe CBOWCTB BOAbL Peaxims
pa3JIOXKEHUs] — SNEKTPOJIU3 BOAbL. Peakiny COeMHEHU — B3aMMO/IEIiCTBHE BOJBI C OKCHIAMM METAIUIOB U HEMETAJLIOB. IIOHIATHE «THAPOKCHIBD.

Peakiuy 3aMelIeHHs] — B3aHMOJIECTBHE BOJBI C INEJOYHBIMH M IIEJOYHO3EMENbHBIME METALIAMH. Peakuuu oOMeHa (Ha mMpUMepe TUAPOJIN3a
cynbduaa AFOMUHUS u kapbuna KaJIbLust).
IMpakTuyeckasi pabota Ned “OkcriepuMEHTaIbHbIE 33/1a4H 110 teme: ’TIpU3HAKA XMMHUYECKHX PEAKLUA ™~

KontponbHas pabota Ne3 “VI3aMeHeHMs], MIPOUCXOASALIHE c BEIECTBAMH
TEMA 6. PactBopeHnue. PactBOpbL. CaoiicTBa pacTBOPOB 3JIEKTPOJIUTOB (20 q)

PacrBopenne kak (pusnko-xumuueckuii npouecc. ITonaTue 0 ruapaTax u KpUCTajuIornaparax. PactBopumMocTh. KpHBbie paCTBOPUMOCTH Kak MOZEIb
3aBHCHMOCTH PACTBOPUMOCTH TBEP/BIX BEHIECTB OT TemrepaTyphbl. HachllneHHbIe, HEHACHIIEHHBIC 1 TNIePECHIEHHbIE PACTBOPhI. 3HAYEHNUE PACTBOPOB

st MPUPOAbI u CEJIbCKOTO XO351CTBA.
[Mousitue 06 3IEKTPOTUTUYECKOH AUCCOLMALMH. DJIEKTPOIMUTBI M HEIJIEKTPOIHTBL MexaHu3M OUCCOLMALIMN 3JIEKTPOJIMTOB C PA3IH4HbIM THIIOM
XUMHUYECKON CBSI3H. CreneHb JJIEKTPOIUTUIECKOM JIUCCOLIMALIUY. CunpHbie u cnabble JJIEKTPOJIUTHI.
OCHOBHBIE TIOJIOKEHHSI TEOPUH 3NEKTPOMTHYECKO# nuccoumnanuy. MoHHBIE ypaBHEHHS peaxiuii. YClOBHS POTEKaHUS PEAKLMH OOMEHa MEKty
3JIEKTPOJIUTAMHU 1o KOHIIa B cBeTe MOHHBIX NpeCTaBICHUA.
Knaccudukanms ‘ MOHOB u ux CBOIICTBA.

KuenoThl, ux Kiaccudukanus. Jluccounarms KMCIOT U UX CBOMCTBA B CBETE TEOPHH 3IEKTPOJIUTHYECKOH Juccormani. MoJeKyIspHble i HOHHbIC
ypaBHEHUsl peaKiuii KucnoT. B3anMonencTsue KUCIoT ¢ MeTaJlIaMH. DNEKTPOXUMHYECKHI PSANl HATIPSDKEHUH METaJLIOB. B3aumoneicTBue KHCIOT C
OKCHIaMM METaJIJIOB. B3amMoneiicTBiue KMCIOT C OCHOBAHMSIMU — PEAKIIHA Heirpanu3aiuy. B3auMoneiicTBue KUCIOT C COJSIMU. Hcnone3oBaHue
TabNULbI pPacTBOPUMOCTH pil &2 XapaKTePUCTUKH XUMHUYECKHX CBOJCTB KUCJIOT.
OcHoBanus, ux kiaccuukanus. Jluccoluanysi OCHOBaHUA M MX CBOHCTBA B CBETE TCOPHUH 3JEKTPOIUTHYECKON aucconmaimu. Banmorneiicrene
OCHOBAHHIi ¢ KMCJIOTAMH, KMCJIOTHBIMH OKcuaaMu u consimu. Hcnonb3oBanue TaOMUIBI PACTBOPUMOCTH JJIsl XapaKTePUCTUKH XUMUYECKIX CBONCTB
OCHOBAHHMH. Paznoxenue HEPaCTBOPUMBIX OCHOBaHMMH npu HarpeBaHuu.
Comu, ux kjaccupukanyst ¥ JUCCOLHALMS PA3JIMYHBIX THIIOB coneii. CBOICTBAa cOJieii B CBETE TEOPUHM JJIEKTPOJUTUYECKOW IHUCCOLMALIMH.
B3auMOJeHiCTBHE CONell C METanNaMHi, YCIOBHs MPOTEKAHMsl 3THX PEaKLH. B3aumoneiicTBue coyieii ¢ KHUCIOTaMH, OCHOBaHMsAMHM M COJIAMMH.

Hcnonb3oBanune TabMUIBI PacTBOPUMOCTH TUIst XapaKTepUCTUKH XUMHUYECKHX CBOWCTB COJIEH.
O6006menne CBeIeHUN 00 OKCHJIaX, ux KiaccupuKanuu U XUMHYECKHX CBOICTBAX.
[eneruyeckue  pSABI  METAUIOB W HEMETAJUIOB. [eHeTnueckass  CBSI3b  MEXAy  KjaccaMM  HEOpPraHM4eCKuX  BEIIECTB.
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METOJOM HNEKTPOHHOTO “Ghiincn:
CBOIiCTBA NPOCTHIX BELIECTB — METAJIOB M HEMETAJUIOB, KMCJIOT 1 cosieil B ceTe npencraieHuii 00 OKMCINTEIbHO-BOCCTAHOBUTENILHBIX MPOLIECCaX.
JlemoncTpauy. McrbiTaHue BELIECTB M UX PACTBOPOB Ha SJICKTPONPOBOTHOCTD. . B3aumoseiicTBUe LMHKA C CEpOii, COJISHOM KHUCJIOTOH, XJIOPHIOM

Menu (I1). I'openue MarHusl. B3aumonelicTBue XJIOPHOH u CepOBOJIOPOIAHOMN BOJIBI.
JlaGopaTopHbie ; OTBITHL
8. Peakuuuy, XapaKTepHbIE st pacTBOpPOB KHCJIOT (consHOM WU CEpHOI).
A Peaxnuu, XapaKTEPHbIE ISt pacTBOpOB meno4en (runpoxcuIoB HaTpHs U KaJIus).
10. ITonyuenue u CBOMCTBA HEPacTBOPHUMOIO OCHOBaHWUS, HIL. (rumpoxcuna meau(1l)).
146 Peaxuuny, XapaKTepHbIE U1t pacTBOpPOB cojein (manpumep, ISt XJiopuaa Menu (11).
12. Peakuuy, XapaKTepHbIE ISt OCHOBHBIX OKCHOB (narpumep, st oKcuaa KaJIbLIMs ).

13. Peakuuu, XapaKTe€pHbIE JJisi KUCIOTHBIX OKCUIIOB (Hampumep, 1uist yriekucioro rasa). [Ipakruyeckas pabora Ne5 “Pemenue 3KCriepuMEHTaIbHBIX
3amay’

IIpakTuyeckas pabora Ne6 “T'enerndeckas CBA3b MEXK/1y KIacCaMH HEOPTraHHIECKHX BEIIECTB

Kontponbnas pabota Ned “CBoiicTBa IPOCTHIX BEIIECTB B CBETE OBP”.

9 kaacc

[ToBTOpEHHE OCHOBHBIX BOIPOCOB Kypca 8 kjacca U BBEICHHE B KypC 9 knacca (3 1aca)

XapakTeprCTHKA 3JIEMEHTA 10 €ro MOJIOKEHUIO B MEPUOANYECKON CHCTEME XUMHYECKUX 3JIEMCHTOB JI. . Menneneesa. CBoiCTBa OKCHIOB, KUCJIOT,
OCHOBaHHi1 U COJieil B CBETE TEOPHH SJIEKTPOJUTHYECKOH MUCCOLMALMH U NPOLECCOB OKHCIICHHUA-BOCCTAHOBICHHUA. Ienernueckue psifibl METaja U
HEMeTaJLA.

[ToHsITHE O TIEPEXOHBIX AIeMeHTaX. AM(OTEPHOCTD. I'eneTuyecKuil psia NEPEXOTHOTO 3JIEMEHTA.

I[TepronMYECKUii 3aKOH U IEPUO/IMYECKAsT CHCTEMA XMMUIECKUX SJIEMEHTOB JI. 1. MenpeneeBa B CBETE YUEHHUsI O CTPOCHHUH aTOMa. Hx 3Ha4eHue.
JlaboparopHsiii onbIT. 1. ITosTyueHne ruipoKcyia NMHKA U HCCIS0BAHNUE €ro CBOJNCTB.

TEMA 1. Merasuisi (17 uacos)

[ToNoXeHWe MEeTA/UIOB B MEPHOAMYECKOM CHUCTEME XHMHYECKMX OSJIEMEHTOB JI. 1. Menneneea. Metajinyeckasi KpUCTajlIniecKas peIIeTka M
MeTaIHUecKasi XuMuueckas cBsisb. O0mue husuyeckue cBoiicTsa MeTauioB. Cruiaspl, HX CBOICTBA ¥ 3HAUEHHE. XMMHUYECKHE CBOMCTBA METAJIOB KaK
BOCCTAHOBHTEJIEH. DIIEKTPOXUMHUHUECKUI PSIA HANIPSDHKEHUH METAIUIOB M €ro MCMOJIb30BAHHE JUIA XapaKTepUCTHKI XUMHUYECKMX CBOICTB KOHKPETHbIX
meTauioB. CriocoObl MONyYeHUs] METAJJIOB. MUPO-, THAPO- U SJIEKTPOMETAILTYPIHA. KOoppo3ust METAJUIOB 1 CrIOCOOb GOPBOBI ¢ HE.

O61masi XapaKTepUCTHKa LIETOYHBIX METAUIOB. MeTael B pupose. O6ume crocobbl ux monyuyenus. CtpoeHue atomos. llleno4nbIe METAIBI —
MPOCThIE BEIECTBA, MX (QU3MYECKHe M XMMUYECKHE cBOiicTBa. BajkHelue COEOMHEHHUS MIEJOYHBIX METAaJUIOB — OKCH/bI, TMAPOKCHIBL U COJIA
(xn0puBI, KapOOHATBL, Cyb(aThl, HUTPATHI), UX CBOHCTBA 1 MPUMECHEHHE B HAPOLHOM xo3siiictee. KanuiiHbie ynoOpeHus.
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RO WATPRTRL CYARPRTIC 0 POCHATI, Hx CHORCTIA 1 IPHMEHEHIE B HAPOAHOM XO3siCTBe.

Amomunnii. Crpoenne atoma, pU3NYECKHE M XUMHYECKHE CBOICTBA npocroro pewecrsa. COEAMHEHUs ANIOMHHMS — OKCHMJ M TMAPOKCH, HX
amorepHblii Xxapakrep. Bakueiiue cou amoMuHus. IIpumMeHeHne amOMUHMS ¥ €ro COEMHEHHIA.

JKeneso. Ctpoenue atoma, pu3HuecKHe 1 XUMHYECKHE CBOICTBA MPOCTOrO BelecTsa. | eHeTHueckue psinbl Fe2+ u Fe3+. KayecTBennble peakuuu Ha
Fe2+ u Fe3+. Baxneiimue conu xene3a. 3HaueHHe jKene3a, ero CoOeMHEH il i CIIABOB B IPHPOJIE ¥ HAPOHOM XO3SIHCTBE.

Hemonctpamu. OOpasibl IIENOYHBIX U IIENOYHO3EMENbHBIX METAIOB, OGpasupl crninaBoB. B3aumopneiicTBue HaTpus, JTUTHS M KaJbLUS C
BOZOH. B3aumoneiicTeie HaTpust 1 MarHus ¢ KUCIOPOOM. B3anMoneiicTBie METAIOB ¢ HEMETALIAMH. IMonyuenne ruapoxcuos sxenesa (11) u (111).
Jlaboparopubie onbiThl. 2. O3HakOMIIEHHE ¢ 06pa3LamMu MeTauIoB. 3. B3auMoneiicTBIe METaLIOB ¢ pacTBOpamMH KHMCIJIOT U coyieil. 4. O3HaKOMJIEHHE C
oOpa3uamu IPUPOIHBIX COEAMHEHHIT: a) HATPUS; 6) KANBLIKS, B) AFOMUHHS; r) xenesa. 5. [lonyyeHne rupokcuia aNFOMUHUS U €r0 B3aUMOJEHCTBHE
C pacTBOpamMM KUCJIOT U 1iesioueii. 6. Kauectsennsie peakuuu Ha noHsl Fe2+ u Fe3+.

IpaxTuueckas pabora Nel DkcnepuMeHTaNbHBIE 3a1a4H 110 TEME “Ilonyuenne COeNMHEH I METAIUIOB U U3yYEHHE X CBONCTB”

KonrpospHas pabora Nel “Meranbr”

TEMA 2. Hemetanuisi (27 4acoB)

OOmasi xapakTepuCTHKa HEMETaIOB. MOJNIOXKEHHE B MEPHOANYECKOH CuCTeMe J. W. MenneneeBa, OCOOEHHOCTH CTPOEHHsS AaTOMOB,
S/ICKTPOOTPHLATENLHOCTE KaK Mepa «HEMETAaJUIMMHOCTHY, PSI SJIEKTPOOTPULATENbHOCTH. KpucTainyeckoe CTpoeHHEe HEMETaioB — IMPOCTBIX
BEINEeCTB. AJIoTporysi. Pusuyeckue CBONCTBA HeMeTaLIoB. OTHOCHTETBHOCTD TIOHSITHI «METALT, «HEMETALT.

Bonopon. Ilonoxenne B mepuommyeckoii cucreme xumudeckux snementoB JI. M. Memnneneesa. Crpoenne atroma u mounekynsl. Dusnyeckne u
XUMHYECKHE CBOMCTBA BOJOPO/A, €0 MOJMyY4EHHE U IPUMEHEHHE.

OObwas xapakrepuctuka rajgoreHoB. CtpoeHue atomMoB. IIpocTble BeliecTBa, MX usnueckne u xumuueckue CBOHCTBA. OCHOBHBIE COENMHEHMS
raJIOreHoB (rajJoreHOBOJOPOABI U TallOTeHUabI), HX cBoiicTBa. KauecTseHnHas peakuusi Ha xnopun-uoH. Kparkue cenenus o xjope, 6pome, prope u
noze. [lpumeneHne raoreHoB 1 HX COEAMHEHHUI B HAPOJHOM XO3SIHCTBE.

Cepa. Ctpoenme aroma, amIOTpOMNs, CBOWCTBA U TPUMEHEHHE POMOHYECKOIA cepsl. Oxcunnl cepst (IV) u (VI), ux nonyuenue, CBOWCTBA W
npumenenne. CepoBOAOpOAHas U CepHHUCTast KUCHOTH. CepHasi KMCJIOTa U €€ COJIH, X MPUMEHEHHE B HaponaHOM Xxo3siiicTBe. KauecTBeHHast peakius
Ha Ccysb(ar-uoH.

A3ot. CTpoeHue aToMa H MOJIEKYJIbI, CBOICTBA MPOCTOTO BEIIECTBA. AMMHUAK, CTPO€HHE, CBOWCTBA, NOJMy4YeHHe u npuMeneHue. Conu aMMOHMS, UX
ceoiicTea u npumenenue. Oxcunet azora (I1) u (IV). A3oTHast KuCIOTa, e CBOMCTBA npumeHeHue. Hutpare! 1 HUTpUTHI, IpobieMa ux conepkaHus B
CeJIbCKOXO3SIMCTBEHHOH NMPOAYKIMU. A30THbIE YIOOPEHHS.

®ochop. Ctpoenue atoma, aIOTPONKS, CBOMCTBA GENOr0 M KPacHOro docdopa, ux npumenenrie. OCHOBHbIE COETHHEHHS OKCHIL docdopa (V),
oprodochopHas kucnora u pocdarsl. DochopHbie yroOpeHusi.

Yraepon. Crpoenue atoma, amioTpOmusi, CBOMCTBA aJUIOTPOMHBIX MOAMMDHUKALHIL, npumenenne. Oxcunabl yrnepoma (II) u (IV), ux cpoiicTBa u
npumenenne. KauecTBeHHas peakums Ha yrimekuciblii ras. KapGoHaThl: KaJbLUT, COA, IOTAll, MX 3HAYEHHE B IIPUPOAE U JKU3HHU HYeEJIOBEKA.
Kauectsennas peakius Ha kapOOHAT-HOH.




”em’mcmmum ”ﬂpwuu.l FRIOTEHON — HPOCTRIX BOIECTH BAanmMoAeicTnie FaoreHon ¢ 1 pncMr, WHOMHHHEM. BurrecHenne xjopom Opoma mim
HOJ1a U3 PaCTBOPOB UX COJICH,

B3aumoneiicTue cepel ¢ MeTajUIaMH, BOJOPOAOM U KUCIOPOAOM.  *

B3aumoneiicTBue KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEMIBIO.

ITornoreHue yrieM pacTBOPEHHBIX BEMIECTB WM ra3oB. BoccTaHOBIEHHE MenU U3 ee okcuaa yriaeM. O6pasibl IPUPOIHBIX COSAMHEHMI XII0pa, Cephl,
docdopa, yrnepona, kpemHus. O6pasipl BaXKHEHIINX 1JIsi HAPOAHOTO XO3SHCTBA CyJib(haToB, HUTPATOB, KapOoHaTOB, Gocharos. Obpasubl cTEKa,
KE€PaMHKH, [IEMEHTa.

JlaboparopHbie onbIThl. 7. KauecTBeHHast peakuus Ha xjnopuna-uoH. 8. KauectenHas peakuus Ha cyibdar-uoH. 9. Pacnosnasanue cojeit ammonusi. 10.
ITonyuenue yraexkucnoro rasa u ero pacrnosnasanue. 11. KauecTBennas peakuusi Ha kapOoHaT-HOH. 12. O3HaAKOMJIEHHE C IPUPOIHBIME CUIIMKATAMH.
13. O3HakOMJIEHHE C POAYKIMEH CHIMKATHOMN MPOMBIIIIEHHOCTH.

ITpaxTuyeckas pabora Ne2 DkcnepumeHTanbHble 3a1a4n 1o Teme “Tloarpymnmna kuciopona”

ITpaktuyeckas pabora Ne3 Ilonydyenue, coOupaHue U pacro3HaBaHHE ra30B

ITpakTuueckas pabora Ne4 DxcnepumenTanbHble 3aa4u 1o Teme “Tloarpymnmna a3ora u yriepoaa”

KonrponbHas pabora Ne2 IToarpynna Kuciopozaa u rajoreHbl

KonrponbHas pabora Ne3 Hemerasib

TEMA 3. Oprannyeckue coenuHenus (14 yacos)

BemectBa opranuyeckue M HEOPraHMYECKHE, OTHOCHTENBHOCTb IOHSATHUS «OpPraHMYECKHe BellecTBa». [IpHUMHBI MHOroOOpasusi OpraHUYeCKUX
coeMHEeHUN. XUMHYECKOe CTPOEHHE OPraHUYeCKUX COeMHEeHU. MOIeKyIsIpHbIe U CTPYKTYPHbIE GOPMYIIbl OPraHHYECKHUX BEIIECTB.

Meran u sTan: crpoenue Mosiekyn. I'openue merana u 3taHa. JlerunpupoBanue 3taHa. Ilpumenenne merana.

XUMUYECKOE CTPOEHHME MOJIEKYJIbI 3THIeHa. JIBOoliHas cBsA3b. B3aumopnelicTeue stuneHa ¢ Bogoi. Peakuuu nomumepusaimu stuiena. [lonustunes u
€ro 3HaueHue. -

ITonsiTue 0 NpeaenbHbIX OHOATOMHBIX CIIMPTaX Ha IMPUMepax METaHOJa U 3TaHoJa. TpexaTOMHBIN CIIUPT — TJIULIEPUH.

[onsitue 06 anbaernaax Ha npuMepe yKCycHoro ansaeruna. OKHCIEHNHE albIernaa B KHCJIOTY.

OnHOOCHOBHBIE TIpeAebHBIE KapOOHOBBIE KHCIOTHI Ha NpHMEpEe YKCYCHOW kuciotel. Ee cBoiictBa u mpumeHenue. CreapuHOBasi KUCIOTA Kak
NPEICTaBUTEIb KUPHBIX KAPOOHOBBIX KUCJIOT.

Peakruu sTepudukanuy 1 NOHATHE O CIOXKHBIX ddupax. XKupbl kak CIOXKHbIE 3QUPHI MIHIEPHHA U KUPHBIX KHCJIOT.

ITonsiTie 06 amuHOKHCHOTaX. Peakiuu nonukonaeHcauuu. benku, ux ctpoeHue u OHOJIOrUYecKasi poJib.

ITonsitue 06 yrnesonax. I'moko3a, ee cBoiicTBa 1 3HaueHue. Kpaxman u 1eutosio3a (B CpaBHEHHH), UX OMOJIOrHYECKast POJIb.

JlemoncTpanmu. Mozenu MOJIeKysl MeTaHa U IPyrux yriieBoAOpoAoB. B3aumoneiicTBre sTuneHa ¢ OpoOMHOM BOJIOH U paCTBOPOM IEpMaHraHaTa KaJiusi.
O6pasubl 5Tanona u rauuepuHa. KauecTBeHHast peakuusi HA MHOTOAaTOMHbIe CnupThl. IlosyueHne ykCyCHO-3THIOBOTO 3¢upa. OMbLIEHHE KUPA.
B3aumoneiicTBue TIIIOKO3bI C aMMMa4HBIM pacTBOpOM Okcuaa cepeOpa. KadecTBenHast peakuusi Ha Kpaxmai. JlOKa3aTenbCTBO HaJIMYHs
(YHKILMOHAIBHBIX TPYII B PACTBOPAaX aMHHOKHCIIOT. [ opeHune 6enkoB (LepcTy Wik NTHYbKX MepbeB). L[BeTHbIE peakiuu OeNKoB.
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[pakruueckas pabora Ne5 * Ppenrudmraris Opranuiecknx coeMHeHni”
Urorosas kKoHTpoJibHAsi pabota Ne4  « XuMusi OpraHH4€CKUX BELLECTBY.

3. TemaTuueckoe NIAHHPOBAHHE C YKA3AHHEM KOJIHYeCTBAa 4aC0B, OTBOJAHMMbIX HA OCBO€HHE KA’K10H TeMBbl.

VYyeOHO — TEeMATHYECKHH IJ1aH 8 KJ1acC XHMHA

Nen/m Tema IpakTudeckue paboThI KonTtposbHbie paboThI Konuuaectso
4acoB
1. Beenenne. Xumus — HayKa O TTPNe1”3HakOMCTBO ¢ J1JaOOpaTOPHBIM 7 4acoB
BELIECTBAaX 000py1I0BaHUEM
%, ATOMBI XUMHUYECKHX KPNel “ATOMBI XUMHUYECKHX 10 yacos
3JIEMEHTOB 3JIEMEHTOB”
3. IIpocTeie BemecTBa KPNe2 “TIpocThie BelecTa’ 7 4acoB
4. CoenuHeHHs] XUMHUYECKHX TTPNe2 “OuucTka 3arpsi3HEHHOH NOBapEeHHOM 14 qacoB
3JIEMEHTOB comu”
ITPNe3 “TIpuroroBiieHHE pacTBOpa caxapa
onpeneneHe MaccoBoi noam
5. H3meHeHus1, MPOUCXOISLINE C TTPNe4 “DxcriepuMMEHTaIbHBIE 3a1a49H1 110 KPNe3 “U3menennus, 11 gacos
BEIECTBAMU teme [Ipu3HAKH XUMHYECKHX PEAKIUii MPOUCXOASIINE C BELIECTBAMH
6. PactBopenue. PacTtBopsi.. TIPNeS “PemeHue 3KCrIepUMEHTaIbHbIX 337124 KPNe4 “CpoiicTBa mpOCTBIX 20 yacoB
CaoiicTBa pacTBOpOB i BELIECTB-METaJJIOB U
3JIEKTPOJIUTOB TIPNe6 “T'enernueckasi CBsI3b MEXIY KjlaCCaMu HEMETAJUIOB, KUCJIOT, COJIeH B
HEOPraHMYEeCKHUX BELIECTB’ csere OBP”
UTOT I1P6 KP4 70 yacoB

Ha OCHOBaHMH [PUMEPHBIX HOPMATUBOB NIPOBE/ICHHS KOHTPOJIBHBIX PAOOT H MPAKTHHECKHX 3aHATUI 110 XUMHUH
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s —— - 0 4acoB
1. OOGwas xaapakrepucruka 3 yaca
XUMHUYECKUX 3JIEMEHTOB
2, Meramnnei IIpaktuyeckas pabora Nel KonrposnbHas pabora Nel 17 vacos
OKCNHPEMEeHTaNbHEIE 3a/1a4H 110 TeMe: “Merabr”
“Nnony4eHne coequHEHNI METAILIOB U
U3Y4YEHHE UX CBOMCTB””
3. Hemeramib IpakTuyeckas pabora Ne2 KonrponbHasi pabora Ne2 27 gacoB
“OkcnepuMeHTabHbIE 3a5a4H 110 “Iloarpynme! kucnopona u
teme:"Tloarpynmna xucnopona” rajloreHsl”
Ilpakruyeckas pa6ora Ne3 “Tlony4enue u
cobupanue razos” KonrponbHas pabora Ne3
IIpaxTnaeckas pa6ora Ne4 “Tlonrpynna asora “Hemerannsr’
U yraepona”
4. Opranunueckue Bemectsa IMpakTuueckas pabora Ne5 “Unentuduxanus 14 yacos
OpPraHUYECKUX COENUHEHUIT”
5. IToBropenue u 0606menue kypca Hrorosast KoHTpOJbHAs paboTa 7 9acoB
XUMHUHU Ne4 “Xumust u sxu3Hp”
HUTOr" IIp:5 KP 4 68 yacos

Konuuecrso KOHTPOJIbHBIX U MPAKTUYECKUX pa60T COCTaBJICHO HA OCHOBAHHUH IMPUMEPHBIX HOPMAaTUBOB IMIPpOBEACHUS KOHTPOJIbHBIX pa60T 151
NPaKTUYECKUX 3aHITHHI 10 XUMHH.

* %k %k

Opranuzaius o6y4eHns ¢ COBMEIEHHEM MHCTAHIMOHHOTO | TPaJIMIIMOHHOTO (POPMATOB BO3MOKHA CIIEAYFOLIAM obpazom:

1) ®opmuposanue nononHUTENHHOTO KTacca 00y4aromuxcs B AUCTAHIMOHHOM ¢opmare npu Hanwumm B TakoM Kacce He MeHee 15
00yHaIOMHUXCS ¥ COXPAHEHHEM B PYTHX KIACCAX KOIMYECTRA 00y9arOIHXCs HE MEHEE YCTAHOBIEHHOTO HOpMaTtuBa (25 9enoBek B
ropoziax, 20 4enoBeK B CENbCKOM MECTHOCTH). Y Ka3aHHbII BapHAHT BO3MOMEH B LIKONIAX C HECKOJIbKMMH KIIACCAMH B TIAPALIEIH U
KOJIMIECTBOM O0YHAIOIIMXCSA B KAKIOM KJIACCE CBEPX YCTaHOBJICHHOTO HOPMATHBA, IIPU HAIMYUH (PUHAHCOBBIX BO3MOKHOCTEH IIIKOJIBI.
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J i O PRSI W OYTIOCTRYIOTICTO KOJIMIeCTBa
GO HHOM (hopmate,

ST Gy e s 0TKasa 0T NOCCIICHUS KOJIbI, 00yYeHHe B JUCTAHIIMOHHOM (hOPMATE TAKHX oby4arommuxcs
HIKOIOH 00CCHEMBACTCS 1Ty TEM OH-JIAHH TPAHCIS LK YPOKOB 13 y4eOHOr0 KaOMHETA, IO BO3MOKHOCTH — KOHCYJIbTUPOBAHHE 10

OTACHBHBIM y4eOHBIM NPE/IMETaM, C AATbHEHIITAM IIPOX 0K ACHUEM MPOMEKYTOTHOMN aTTECTAlMK B UCTAHIIMOHHOM (hopMaTe wiu ¢
UCIIOJIb30BAHUEM OyMaXKHBIX KEHCOB. :
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