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MNOACHUTEJIBHAS 3AIINCKA

- Pabouwas mporpamma yuebHOTO Kypca 1o xumun 8-9 kiacca (aByx4yacoBasi) cocTaBiieHa B cooTBeTcTBHH ¢ Denepanbhbiii 3akoH «O0
obpaszoBanuu B Poccuiickoit denepannn» (o1 29.12. 2012 1. Ne 273-D3);

— ®enepanbubiii 3akoH oT 01.12.2007 1. Ne 309 (pen. ot 23.07.2013 1) «O BHECEeHHMM WU3MEHEHHH B OTIEIbHBIC 3aKOHOIATCIIbHBIC AKThHI
Poccuiickoit denepanny B 4acTU U3MEHEHUS U CTPYKTYpbI [0Cy1apcTBEHHOro 00pa30BaTeIbHOTO CTAHIAPTay;

- [lpukaz MunoOpazoBauus Poccun ot 05.03.2004 . Ne 1089 «OO6 yrBepkaeHuH (eaepansbHOr0 KOMIIOHEHTa TOCYIapCTBEHHBIX
00pa3oBareIbHBIX CTAHAPTOB HAYAJIBHOTO OOIIEro, OCHOBHOTO OOIIETO M CPeAHETo (ITOJIHOTO) 0011ero 00pa3oBaHus»;

— [Tpuka3z Muno6pazosanus Poccun ot 09.03.2004 . Ne 1312 «O06 yTBepkaeHUN ¢enepasbHOro 0a3uCHOro ydeOHOro IUIaHa U IPUMEPHBIX
y4eOHBIX IJIaHOB JJIs1 00pa3oBaTeNbHbIX yupexaeHuit Poccuiickoit deaepanuu, peannsyomux IporpaMmbl 001ero oopa3oBaHus»;

- [Ipuka3 MunucrepctBa oOpa3zoBanus ¥ Hayku Poccuiickoit ®@enepamuu ot 31 gexadbps 2015 . Ne 1577 «O BHeceHWM HM3MEHEHUU B
(denepanpHBIi TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO O0OMIETO 00pa3oBaHMs, YTBEPXKICHHBIA NpuKa3oM MHHHCTEpCTBA
obpa3oBanus u Hayku Poccuiickoit @enepanuu ot 17 nexadps 2010 . Ne 1897»;

- [IpumepHas nporpamMma 1o npeamMeTy XuMus.

- [IpumepHBIX mporpamMm Mo XuUMHH (MUCHMO JlemapTraMeHTa TrocyJapCTBEHHOM IIONUTHKU B oOpa3oBaHun MmunHOOpHayku Poccum ot
07.07.2005r. Ne 03-1263), - denepaibHOro KOMIIOHEHTA TocyaapcTBeHHOro CTaHaapTa OCHOBHOTO 00IIIero 00pa3oBaHHs;

- aBTOPCKOM MPOrpaMMBbl Kypca XUMHUH 111 8 — 9 kiaccoB oOmeoOpaszoBarenbhbiX yupexaenuid O.C. ['abpuensna (M.: Ipoda, 2007);

- ¢ yuetoM YuebHoro miaaHa MBOY «OOUI c.CmopoanHKkay.

— YueOunuk. Xumus. 8 kinacc. ba3zossriii yposens. O.C. 'abpuensa. — M.: JIpoda, 2008rox

JlomonHUTEbHAS TUTEpATYpa:
- Xumusi. 3aJa9HUK C «TTOMOITHUKOMY. 8 - 9 Kitacchl: mocobue st ydammxcs ooiieodpazoBarenbhbix yupexaennit. H.H. I'apa. — M.: [IpocBemiennue,
2010;
- Xumusi. 8 kiacc: 0a30Bbiid ypoBeHb. Pabouas Tetpanp k yueonuky. O.C. 'abpuensa. — M.: JIpoda, 2010;
- Xumus. 8 kiacc. Tetpaap Aiis 1a60paTopHBIX U npakTHueckux padot k yueonuky O.C. I'abpuensna. — M.: Ipocda, 2010r.
VYuurens [llakaneit Enena HukonaeBna
KomnuectBo wacoBp 136, B Hememo 2 yaca
[11aHOBBIX KOHTPOJIBHBIX paboT 6
NpaKkTU4YecKux pador 12
AJIMUHHMCTPATUBHBIX KOHTPOJBHBIX pabor 1
Hean npeamera:
e M3yunTh XMMHIO 3JIEMEHTOB U UX COCIUHEHUI
3agaum:
© 0OCBOCHHE BAKHEHINMX 3HAHUH 00 OCHOBHBIX IOHATHSX M 3aKOHAX XMUMHHU, XUMMUYECKON CUMBOJIUKE;
®OBJIa/ICHMEe YMEHUSIMM HAOIIOAAaTh XUMHUYECKHE SBJICHUS, MPOBOAUTH XUMMUYECKUH HKCIEPUMEHT, MPOM3BOJUTH pacueThl Ha OCHOBE
XUMHUYECKHUX (OPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIN;
epa3BUTHe TI03HABATEIIBHBIX HMHTEPECOB M HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B MpOIEcce MPOBEACHHUS XHMHUYECKOrO HKCIEPUMEHTa,
CaMOCTOSITENILHOTO MPUOOPETEHHSI 3HAHUI B COOTBETCTBUH C BOZHUKAIOIIUMHU KU3HEHHBIMU MTOTPEOHOCTIMU;



®BOCIIMTAHUE OTHOIIEHUS K XUMHHM KaK K OJHOMY M3 (yHIaMEHTAJbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS M 3JEMEHTY 0OIeueoBe4YecKoi
KYJIBTYPHI;

e IPMMEHEeHMe MOJYYeHHbIX 3HAHUH U YMeHH#H JUIsl 0€30I1aCHOr0 MCIOJIb30BaHUS BEILECTB U MATEPUAIIOB B OBITY, CEJIBCKOM XO3SIMCTBE U Ha
IIPOM3BOJICTBE, PELICHUs MPAKTHUECKUX 3a/7a4 B IOBCEJHEBHOW >KU3HU, MPEAYNPEKICHUS SBICHUHA, HAHOCAIIMX Bpell 3/0pOBBIO YeJOBEKa M
OKpY>Karollen cpee.

OO0mas xapakTepucTHKA y4e0HOr0 npeamMera

[IporpaMMa mocTpoeHa ¢ y4eToM peaiu3alud MEeXIPEeIMETHBIX CBs3eH ¢ KypcoMm (M3HMKH 7 Kjacca, rie U3y4daroTcsi OCHOBHBIE CBEACHHS O
CTPOCHUHU MOJIEKY]l U aTOMOB, U Ouonoruu 6—9 KiaccoB, Iie JaeTcs 3HAKOMCTBO C XMMMYECKOW opraHuzalveld KJIeTKH W IpoleccaMu oOMeHa
BEIIECTB.

Beck TeopeTnueckuii MaTepran Kypca XMMHHU [l OCHOBHOM IIKOJIBI pAaCCMAaTPUBAETCS HA TMIEPBOM I'oJly O0YUEHHsI, YTO MO3BOJSIET yUalUMCS
0ojiee OCO3HAHHO M INIYOOKO M3y4UTh (PAKTUYECKUI MaTepuall — XHMMHIO 3JEMEHTOB M MX coequHeHHil. OCHOBHOE CoJep)kaHuEe Kypca XUMHUHU &
KJIacca COCTABIIAIOT CBEACHUS O XHMHUYECKOM 3JeMeHTe U (opMax ero CylecTBOBaHHMS — aTOMax, M30TONAaX, MOHAX, MPOCTBIX BELIECTBAX H
BOXHEHIINX COEIMHEHMUAX 3JIEMEHTa (OKCHAAX M JAPYrMX OMHAPHBIX COEJUHEHUSX, KHUCIOTAaX, OCHOBAHUAX U COJIAX), O CTPOCHHM BEILECTBA
(TUNOJIOTMH XMMHUYECKHX CBsI3€H M BUAAX KPUCTAIUTMYECKUX PELIETOK), HEKOTOPHIX 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIIMNA U UX KJIACCU(PUKALIH.

B conepxxanuu kypca 9 kinacca BHayasie 0000LIEHHO pacCKpBIThI CBEAECHUS O CBOMCTBAX KJIACCOB BEIIECTB — METAJNIOB M HEMETAJIJIOB, a 3aTeM
MOJPOOHO OCBEIICHBI CBOWCTBA IIEJTOYHBIX U LIEIOYHO3EMEIbHBIX METAJJIOB U TajoreHoB. Hapsay ¢ 3TUM B Kypce pacKphIBalOTCS TaKXKe M CBOMCTBA
OT/EJIbHBIX Ba)KHBIX B HAPOJAHOXO3MCTBEHHOM OTHOLIEHUH BEIIECTB. 3aKaHUMBAETCS KypC KPaTKUM 3HAaKOMCTBOM C OpPraHMYECKMMHU COEITMHEHUAMH,
B OCHOBE 0TOOpPa KOTOPBIX JICKHUT U/l TEHETUYECKOTO Pa3BUTHS OPIraHUYECKHUX BEIIECTB OT YIIIEBOJOPOIOB 10 OMOMOTUMEPOB (OEIKOB U YIIIEBOJIOB)
U TEMOH, MOCBSIIEHHONW XMMUHU B J)KU3HU YelloBeKa. B copepikanue Kypca BHECEHBI HEKOTOpBIE IonpaBKu. B teme «MeTamb mpaktudyeckas pabdbota
«OcylIlecTBICHUE LEMOYKM XMMMUYECKUX IPEBpAICHUN METaIOB» 3aMEHEHa TEOPETHMUYECKUM H3Y4YEHMEM Marepualia, JJis 3aKpeIJICHUs HaBBIKOB
HalMCaHUs YpaBHEHUH XMMUYECKUX PEaKLUil.

Jlnst 00s13aTeNnbHOTO M3ydeHusl yuyeOHOro mpenMera «XUMHUs» Ha dTare OCHOBHOTO o0miero oOpazoBaHus (enepanbHblii 0a3UCHBIN y4eOHBII
IIaH a1 o0pa3oBaTeNbHBIX yupexaeHui Poccuiickoit ®denepanuu otBoauT 140 wacoB. B tom umcie 70 wacoB B VIII kmacce, u3 pacuera — 2
y4eOHBIX yaca B HEJIEIIIO.

Pabouas yueOHas mporpamma o xuMuu B 8-9 -oMm kiaccax paccuntaHa Ha 136 yueOHbIX 4acoB (2 yaca B Hezento). [Iporpamma nmoctpoeHa o
yuebnuky ["abpuensn O.C. Xumus 8§ knacc. ba3oBsiii ypoBeHb. KOHTpOIBHBIX paboT — 5, MpakTHUECKUX padoT — 7.

[lepBbIM NPUHUMOHAIBHBIM MOMEHTOM SIBJISIETCS NEpeIUIaHUpOBaHME H3ydeHHs TeM 5 W 7 «XHUMHUYECKUH NpPaKTUKyM», a HMEHHO:
MPaKTUYECKHe pabOThl MPOBOAATCA HE OJOKOM, a MPH U3YYEHHH COOTBETCTBYIOIIMX TEMAaTHUECKUX BOIMpOcoB. Tak mpaktuueckyro pabory Nel
«IIpaBuna paboTel B mKkosibHON Jabopartopun. [IpaBuna 6e3onacHoctu. [Ipuemsl oOpaiieHus ¢ 1a00paTOpHBIM 00OPYIOBAaHUEM U HarpeBaTebHBIMU
npudopaMu» MPOBOJIMM Ha MEPBOM ypOKe, IpakTHueckyro padboty Ne2 «Habmronenue 3a ropsuieit csedoit» B Teme Ne3, npaktuyeckue padboTsl Ne3 u
4 «OuncTka 3arpA3HEHHON MOBapeHHOM comu» U «IIpu3Haku XUMHUYECKUX peakuuii» B TeMe Ned, mpaktudeckue pabotsl Ne5, 6, 7 «I[IpurorosneHue
pacTBopa caxapa M OIpeJleJICeHHe MacCOBOW JIOJIU €ro B pacTBOpe», «CBOMCTBA COJEH KUCIOT U OCHOBaHMI» U «Pelienne sKCcriepuMeHTaIbHBIX 33121
B Teme Ne5. braronapst 1aHHOM NEperIaHupPOBKE, MBI, JIOTHYECKH
M3YYEHHBIE TEMBI, TOATBEPKIaeM IKCIIEPUMEHTAIBLHO, IPOBO/ISI MPAKTUYECKUE PAOOTHI.

B nmporpaMMe BcTpeuaroTes CIe1yrOINUe COKPALLEHUS:
[ICXD — nepuoanveckasi CHCTEMa XUMUYECKHUX JIEMEHTOB;



JIM — nunaktuueckuiit matepuai; | — nemonctpanus; JI — naGoparopHas paboTa;
Me — metaiibl; TOJl — Teopust SNEKTPOIUTUYECKON JUCCOIUAIIUN

[Tporpamma 1o npeaMeTy «XUMHUs» BBIIOIHSAETCS B IOJTHOM 00beMe. YPOKH, MPUXOASIINECS Ha MPa3JHUYHbIC THU, IPOBOJATCS 33 CUET
O00BEAMHEHUS 9YaCOB, OTBEJICHHBIX Ha 0000IIEHNE U 3aKpEIUICHUE N3yYSeHHOT'0 MaTepHara.

NNJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA «XUMMUSA»
JlesiTennbHOCTh 00Pa30BaTENBLHOTO YUpekKAeHHs 0011ero o0pa3oBaHus B 00YYeHUH XUMUU JIOJKHA OBITH HAlpaBjieHa Ha JOCTHXKEHUE 00y4aroIUMUC s
CJICAYIOMIUX JIMYHOCTHBIX PE3YIIbTATOB:
[0 Joco3HaBaTh €IMHCTBO M LIEJIOCTHOCTb OKPYJKAOIIETr0 MUPa, BO3MOXKHOCTH €r0 IMO3HABAEMOCTH U OOBICHUMOCTH Ha OCHOBE JOCTH)KEHUI HAYKU;
[ImocTeneHHO BBICTPanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHE: OCO3HABATH MOTPEOHOCTh M TOTOBHOCTh K CAMOOOPA30BaHMIO, B TOM YHCIIE U B
paMKax caMOCTOATEIbHOU AeSITEIbHOCTU BHE IIKOJIBL;
[JoneHnBaTh )KU3HEHHBIE CUTYaLMU C TOYKHU 3peHus Oe3omacHoro oopasa JKU3HU U COXPAHEHUs! 3110POBbS,
[JoLeHUBATh 3KOJOrHYECKUH PUCK B3aUMOOTHOLICHHH YeJIOBEKa U IPUPOJIBL.
CopMupoBaTh HKOJIIOTUYECKOE MBINUICHUE: YMEHHE OIICHMBATH CBOIO JIEATENBHOCTH M IMOCTYIKH APYTUX JIIOJEH C TOYKH 3PEHHS COXPAHCHHUS
OKpY>KaroIllel CpeJibl - TapaHTa KU3HU U OJIaronoiy4us JIroaei Ha 3emIe.
MeTtanpeaMeTHbBIMH pe3yJibTaTaMHU U3y4eHUs Kypca «XUMHUs» SBIsETCS POPMUPOBAHUE YHUBEPCAIbHBIX yueOHbIX nerctBuil (YVYI).
PerynsituBubie YY/I:
[0 caMOoCTOSITENIbHO OOHAPYKUBATE U (POPMYITUPOBATh YUEOHYIO MPOOIeMy, ONIPenesisaTh 1eJib Y4eOHON NesITeTbHOCTH,
[IBBIABHTaTh BEPCHH PEIICHUS MPOOJeMbI, OCO3HABATh KOHEUHBIH PE3yJIbTaT, BHIOMPATh M3 MPEUIOKEHHBIX M HCKATh CaMOCTOSITEIIBHO CPEICTBA
TOCTIDKEHUS TIEJIH;
CJcocTaBisTh (MHAUBUAYAIBHO WK B TPYIIIE) MJIAH PEIICHUS TPOOIEMBI,
[IpaboTas 1o 1iaHy, CBepsITh CBOU JEHCTBHS C IIEJIBIO U, IPU HEOOXOANMOCTH, UCIIPABIISITh OIIHOKH CAMOCTOSITEIIBHO,
(B quayiore ¢ y4uTeseM COBEPILICHCTBOBATh CAMOCTOSITEIILHO BBIPA0OTaHHBIE KPUTEPUH OLICHKH.
COOHapyxuBaeT v GopMyIHpyeT yaeOHyI mpodiieMy Mo pyKOBOACTBOM YUUTETS.
[1CtaBHT 1eJb NEATENIBHOCTH Ha OCHOBE MOCTABJICHHOM MPOOJIEMBI U ITPeJIaraeT HECKOJIBKO CIOCOO0B €€ JOCTIDKEHHSI.
[JcaMOCTOATENIbHO aHAM3UPYET YCIIOBHUS JAOCTHIKEHMS 1IEJTM HAa OCHOBE yu€Ta BBIICICHHBIX YYUTENIEM OPUEHTUPOB JCHCTBUS B HOBOM Y4eOHOM
MaTepuare.
CInmaHupyeT pecypebl 1Tt JOCTHIKEHUS 1IETIH.
[JHa3bIBaeT TPyIHOCTH, C KOTOPBIMH CTOJIKHYJICS TpPH PELISHUH 3aJadd, M MpeajaraeT MyTH HX npeoposieHusi/ m3beraHwss B HaJbHEHIIEH
NeSITEIbHOCTH.
(JHa3pIBaeT TPYZHOCTH, C KOTOPBIMH CTOJKHYJCS MpH PEIIEHHH 3a0a4d, W Mpemjiaraer MyTH HX mpeonosieHus/ m3beraHus B JalbHeHImein
NeSITEIbHOCTH.
BBINTyCKHHUK MOTYYUT BO3MOKHOCTD HAyYUTHCS
[]caMOCTOSITENTPHO CTABUTh HOBBIE YYEOHBIC LIEJIU U 3a/1a4H.
[1CaMOCTOSITENTEHO CTPOUTD JKU3HEHHBIE TUIAHBI BO BPEMEHHON NePCHeKTHBE, [ TIPH TUIAHUPOBAHUN JOCTIIKEHUS LeJIel CAMOCTOSITENIbHO U a/IeKBATHO
YUUTHIBATH YCIOBUS U CPEACTBA UX JOCTHKEHUSI.



CIBBIACNSTH aJTbTePHATUBHBIC CITOCOOBI JOCTHIKEHUS LISJH U BRIONPaTh HanOoiee 3¢ EKTUBHBIN COCO0.

[JaieKBaTHO OLICHUBATH CBOM BO3MOXKHOCTHU JOCTHKECHHUS LISJTH OMPENeIEHHON CIOKHOCTH B PA3IMYHBIX C(hepax caMOCTOSTENbHON NeATeTbHOCTH
ITo3znaBaresibubie YY /:

[JaHaTM3UPOBATh, CPABHUBATH, KJIACCU(PUIIUPOBATH U 0000MIATh

(baxThl ¥ siBIICHUS. BBISIBIIATS IPUYUHBI U CIICACTBUS MPOCTHIX SIBICHUH.

[ oCyIeCTBIISITh CPAaBHEHHUE, KITACCH(DUKALINIO, CAMOCTOSTEILHO BEIOUPAsi OCHOBAHUS M KPUTEPUU IS YKa3aHHBIX JIOTHYECKUX OTEPALIHIA;

[JCTPOUTH JIOTHUECKOE PACCYKACHIE, BKIIIOUAOIEe YCTAHOBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3CH.

[Jco3maBaTh CXeMaTHYECKUE MOJIENH C BBIJICIICHHEM CYIICCTBCHHBIX XapaKTEPUCTHK 00BEKTA.

[JCOCTaBJISITh TE3UCHI, PA3JTUYHBIE BUBI MJIAHOB (MIPOCTBIX, CIOKHBIX U T.I1.).

UnpeoOpa3oBbIBaThL HHPOPMALIMIO U3 OJHOIO BUA B APYro (TaONHIy B TEKCT M IP.).

CJyMeTh ONpeAeNsiTh BO3MOMKHBICE HCTOYHHKH HEOOXOIUMBIX CBEIEHWH, MPOU3BOAMTH IMOUCK HH(OpPMAIMK, aHATU3UPOBATh M OLIEHWBATH €&
n0CTOBEepHOCTD. [IIkonbHbIE:

CJoCyLIeCTBIISIET PacIIUPEHHBINA MTOUCK HH(OPMAIIMH C UCTIOIB30BAaHUEM pecypcoB Oubnmorek u MaTEpHeTA.

O CuntbiBaeT HHPOPMAIIHMIO, MPEACTABICHHYIO ¢ HCIONB30BAHUEM pPaHEe HEM3BECTHBIX 3HAKOB (CHMBOJIOB) NMPH HAIWYHHM HWCTOYHHKA, COJCPIKAIIETO
UX TOJKOBAaHUE.

[Co3maet MOENTH 1 CXeMBI 1Sl PEIISHUS 3a0aY.

OIlepeBOANT CIIOKHYIO IO COCTABY MH(POPMAIIHIO U3 TPadUIeCKOro Wi CHMBOJBHOTO MPEICTABICHUS B TEKCT U HAOOOPOT.

Y cTaHaBIUBaeT B3aUMOCBS3b OMTMCAHHBIX B TEKCTE COOBITUMN, SIBIICHUM, TTPOIIECCOB.

[JY4acTByeT B POEKTHO- UCCIIEIOBATEILCKOMN €SI TETLHOCTH.

CnpoBoauT HAOMIIOIEHNE U SKCTIEPUMEHT MOJ PYKOBOACTBOM VUUTENSl. OCYIIECTBISIET BbIOOp Hambosee 3(p¢peKTHBHBIX CIIOCOOOB pelleHus 3a1a4 B
3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHIA;,

[]maer onpeneneHue MOHATUSM.

CJycTaHaBJIMBAET MPUYUHHO-CJICICTBEHHBIE CBSI3U.

00001IaeT MOHATUS — OCYIIECTBIISIET JIOTHUECKYIO OINEPANUIO TepexXo/ia OT BHIOBBIX NMPU3HAKOB K POJOBOMY IOHSTHIO, OT MOHSTHS C MEHBIIUM
00BEMOM K MOHSTHUIO C OOJIBIINM 00BEMOM;

[locy1ecTBIIsIET CpaBHEHHE, CEPUAIIMIO U KITACCU(PHUKAINIO, CAMOCTOSATEIEHO BEIOUPAsi OCHOBAHHS U KPUTEPUU JIJIsl YKa3aHHBIX JIOTHUECKUX OTIEepaIni.
CTPOUTH KJIACCU(DUKAIINIO HA OCHOBE JUXOTOMUYECKOTO JIeTICHHS (HA OCHOBE OTPHIIAHNS)

[JcTaBUTh POOJIeMy, apTyMEHTHPOBATh €€ aKTYaJIbHOCTb.

[JcaMOCTOATENIbHO TPOBOIMTH UCCIICIOBAaHNE HA OCHOBE MTPUMEHEHUS METOJIOB HAOIIOACHHS M SKCIIEPUMCHTA;

KommynunkaruBubie YV /I:

CaMOCTOSATETbHO OPTraHMU30BBIBATH YU4eOHOE B3aMMOJICHCTBHE B TpyIIe (ONMpeneisaTh OOLIUe IENH, paclpenessiTh POJH, JOTOBAPUBATHCS IPYT C
apyrom u 1.1.). llIkonbHbIE:

O CobmogaeT HOPMbI MyOJIMYHON peYr U PerjiaMeHT B MOHOJIOT€ U TUCKYCCHH.

OIlonp3yeTcs aleKBATHBIMU PEYEBBIMU KJTUIIIE B MOHOJIOTE (MTyOJMYHOM BBICTYTUICHHH), THAJIOTE, TUCKYCCHH.

Odopmynupyet coOOCTBEHHOE MHEHHE H MO3UIUIO, APTYMEHTHPYET UX.

OKoopauHUPYET CBOIO MO3ULIUIO ¢ TTO3UIUSAMU MapTHEPOB B COTPYIHUYECTBE MIPH BHIPAOOTKE OOIIETO.



DYCTaHaBJ'II/IBaeT H CPaBHHUBACT PA3HLIC TOUKH 3PCHUA, MPCKAC YEM MIPUHHMMATL PCIICHUA U ACJIaTh BbI60p.

[JCHOPUT ¥ OTCTAMBAET CBOK) MO3ULIMIO HE BPaKAeOHBIM JIs1 ONIIOHEHTOB 00pa3oM.

[JOCYIIECTBIISIET B3AMMHBII KOHTPOJIb U OKA3bIBAET B COTPYAHUYECTBE HEOOXOIMMYIO B3aUMOITOMOIIIb.

[JOpraHU30BBIBACT U TUIAHUPYET y4eOHOE COTPYAHUYECTBO C YUHTEJEM U CBEPCTHHUKAMH, ONPEIESITh LEIM U (PYHKIMM yYACTHUKOB, CIIOCOOBI
B3aUMOJICHCTBUS; IUNITAHUPOBAThH OOITUE CIIOCOOBI paOOTHI;.

Cymeer paboTaTth B Tpylne — ycTaHaBiIMBaeT paboune OTHOWIEHHS, 3()(PEKTHBHO COTPYIHHUYAET U CIIOCOOCTBYET MPOIYKTUBHOW KOOIEpAIUH;
MHTETPUPYETCS B IPYIIY CBEPCTHUKOB U CTPOUT MPOAYKTUBHOE B3aUMOJEHCTBUE CO CBEPCTHUKAMU U B3POCIIBIMH.

CJy4UTBIBATh Pa3HbIE MHEHUSI 1 UHTEPECHl 1 OOOCHOBBIBATh COOCTBEHHYIO TO3HIIHIO;

BbINyCKHHUK MOJYYHUT BO3MOKHOCTh HAYYUThCS:

MPOIYKTHBHO pa3pemiath KOH(MIUKTHI HAa OCHOBE Y4éTa MHTEPECOB M TO3WIIMHA BCEX YYACTHUKOB, IMOUCKA M OIEHKU abTEPHATUBHBIX CIIOCOOOB
paspelnieHus KOH(IUKTOB; IOTOBAPUBATHCS U MPUXOAUTH K 00IEMY PEIIEHHIO B COBMECTHOM JESATEIBHOCTH, B TOM YHCJIE B CUTYallMd CTOJIKHOBEHHS
HHTEPECOB;

OpaTh Ha ce0si UHUIIMATUBY B OPTaHU3AIMH COBMECTHOTO JEHCTBUS ([I€JI0BOE IUACPCTBO); BIaJAETh MOHOJIOTHYECKOM U AUATOTHYECKOM (hopMaMu peuu
B COOTBCTCTBUU C TPAaMMATUYCCKUMH U CUHTAKCUYCCKUMH HOpMaMU POJHOTO A3bIKA,

CJIeIOBaTh MOPATbHO-3TUYECKUM U MICUXOJIOTHUECKUM MPUHIIUIAM OOIICHHUS M COTPYAHMYECTBA HA OCHOBE YBOXKUTEIHHOT'O OTHOIIEHUS K MapTHEPaM,
BHUMAaHHA K JIUYHOCTU APYroro, aaCKBaTHOIr0 MEKINMYHOCTHOI'O BOCIPHATHUA, TOTOBHOCTH aACKBATHO PCarupoBaTh HAa HYXJbI JPYIrux, B 4aCTHOCTHU
OKa3bIBaTh MOMOIIb U SMOIIMOHATBHYIO MOAAEPKKY MapTHEPAM B Mpoliecce JOCTUKEHHsI 00IIel eI COBMECTHOM 1eATeIbHOCTH;

IIpeaMeTHBIMH pe3yJIbTATAMM U3YUYEHUS MIPEAMETA SBISAIOTCS CIEAYIOIINE YMEHHUS:

[lOoCO3HAaHUE POJIU BELLIECTB:

- OMPEACIIATDE POJIb PA3JIMYHBIX BCIICCTB B IIPHUPOAC U TEXHUKE, - 00BACHATH POJIb BEHIECTB B UX KPYTOBOPOTE.

[JpaccMOTpeHHE XUMHUYECKHUX MPOLIECCOB:

- IPUBOIUTH IIPUMEPHI XUMHYECKHUX MPOIIECCOB B IIPHUPOJIE;

- HAaXOJUTh YEPThI, CBUJIETEIHCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMUYECKHUX MPOIIECCOB U UX PA3ITUUHSIX.

[JUCIOJIb30BAaHUE XMMHYECKHUX 3HAHUH B OBITY:

— O6I>$ICHHTB 3HAYCHUEC BCIICCTB B KU3HU U XO3SAHCTBE YeI0BEKa.

[JOOBSICHSITH MHP C TOYKH 3PEHHS] XUMUHU:

— NCPCUUCIIATD OTIIMYUTCIILHBIC CBOMCTBA XUMHUYECKHUX BCIICCTB; — pa3JIndaTb OCHOBHBLIC XUMUYCCKUEC IIPOLCCCHI;

OIPEJIENISITh OCHOBHBIE KIACChl HEOPTAHUYECKHUX BEIIIECTB; - MOHUMATh CMBICIT XUMHUYECKUX TEPMUHOB.

[JoBnajicHUE OCHOBAMHU METOAOB MO3HAHUS, XaPAKTEPHBIX JJIs1 €CTECTBEHHBIX HAYK:

- XapaKTepU30BaTh METOIbl XUMUUYECKON HAYKH (HAOIIOACHUE, CPABHEHHE, SKCIIEPUMEHT, U3MEPEHUE) M KX POJIb B IIO3HAHUHU TIPUPOJIBL;
- IPOBOAUTDH XUMHUYICCKHUEC OIBITHI U SKCIICPUMCHTHI U OGBHCHHTB HX PE3YyJIbTAaThI.

[JyMeHHe OLIEHHBATh MOBEIEHHE YeJIOBEKA C TOUYKH 3PEHUS XUMUYECKOM O€30MaCHOCTH MO OTHOIIEHHUIO K Y€JIOBEKY U MPUPOIE:

- UCIIOJIb30BaTh 3HAHUS XUMUH ITPHU CO6JIIOH€HI/II/I MMpaBHJI UCIIOJIB30BAHUA GBITOBBIX XUMHYCCKUX IPEIapaToB,

— pa3nuyaTh OMAacHBIC U O€30TacHbIC BEIICCTBA.

YuyeHuk HAyYHUTCH:

* OIMCHIBATh CBOMCTBA TBEPABIX, KHUIKHX, TA3000pa3HBIX BEIIECTB, BBIACISAS UX CYIIECTBEHHbIC IPU3HAKH;



* XapaKTepH30BaTh BEIIECTBA II0 COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTAHABJIMBATh IPHYUHHO-CIICJACTBEHHBIC CBSI3M MEXAY JaHHBIMHU
XapaKTePUCTHUKAMU BEIIECTBA;

* PacKpBIBaTh CMBIC] OCHOBHBIX XMMUYECCKHUX MOHITHH «aTOM», «MOJIEKYJa», «XUMHUYCCKHH 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBOY,
«BaJICHTHOCTBY, UCIOJIB3YS 3HAKOBYIO CUCTEMY XUMHUH;

* M300pakaTh COCTaB MPOCTEHINMUX BEHIECTB C TOMOIIBI0 XUMHUYECKHX (OPMYN U CYINIHOCTh XUMHYECKHUX PEAKIMHA C TIOMOIIBI0 XUMHUYECKHX
YPaBHEHUH;

* BBIUUCJIATH OTHOCUTEILHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, a TAK)KE MACCOBYIO JIOJK XUMHUECKOTO 3JIEMEHTa B COCIMHCHUSAX IS
OIICHKH X MPAKTUYCCKON 3HAUNMOCTH,

* CPaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHMSI, KUCJIOTHI, COJIH;

* KJIacCU(UIIUPOBATH OKCUIBI M OCHOBAHWSI 10 CBOMCTBAM, KHCIIOTHI M COJIA TIO COCTABY;

* [I0JIL30BATHCS JTA0OPATOPHBIM 000PYJOBAaHUEM M XMMHUYECKOW TIOCYIOH;

* IPOBOJINTH HECJIOKHBIC XMMHYCCKUE ONBITHI U HAOTIOACHMS 32 H3MEHECHUSIMHU CBOIMCTB BEIIECTB B MPOIECCEe UX MPEBPAIICHUN; COOFOIATh MpaBHJIa
TEXHHUKHU 0€30MacCHOCTU MIPH MPOBEICHUU HAOIIOACHUI U OTIBITOB;

* paszIMyaTh SKCIIEPHUMEHTAIFHO KUCIOTHI W MIENOYH, TIONB3YSICh MHINKATOPaAaMH; OCO3HABATh HEOOXOJMMOCTh COOIOACHUST Mep O€301MacHOCTH TpU
oOpallleHuH C KUCIOTaMH U [IeJI0YaMHU.

* pacKpbIBaTh CMBICI Neproanueckoro 3akona /. . Menneneena;

* OMUCHIBATH U XapPaKTEPHU30BaATh TAOIUYHYIO (HOpMY MEPUOIUYECKON CUCTEMbI XUMHUECKHUX DJIEMEHTOB;

* XapaKTepHU30BaTh COCTAB ATOMHBIX SJIEp W PACIpeIelieHUEe YUCIIa IJICKTPOHOB IO 3JCKTPOHHBIM CJIOSM aTOMOB XUMHYECKHX 3JIEMEHTOB MaJIbIX
MIEPHOIOB MEPUOTUIECCKON CUCTEMBI, a TAK)KE KaJHsI M KalbIIUs;

* pa3auYaTh BUIABI XHMHYSCKOHN CBSI3W: HOHHYIO, KOBAJICHTHYIO IMOJISIPHYIO, KOBAJICHTHYIO HEMTOJIIPHYIO U METAJUTHUECKYIO;

* U300pakaTh NEKTPOHHO-UOHHBIE ()OPMYIIBI BEMIECTB, 00Pa30BAaHHBIX XUMUYECKUMHU CBSI3SIMH PA3HOTO BHJIA;

* BBISIBJISITH 3aBUCHMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAINTHICCKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJIIPHBIX, METAJUTMICCKUX;

* XapaKTepU30BaTh XUMHUUECKHE PJIEMEHTHI M UX COCIMHEHUS Ha OCHOBE TOJIOKEHUS DJIEMEHTOB B MMEPUOIUNIECKON CHUCTEME M OCOOCHHOCTEH CTPOSHUS
UX aTOMOB;

* XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUYCHHUE MEPUOTUYESCKOr0 3aKOHA U TMEPUOJMYECKON CHUCTEMBI XUMUYECKUX dyeMeHToB [I. .
MeHneneeBa; * 0OOBSICHATH CyTh XUMUYECKUX MTPOIECCOB M UX NMPHHIUIHAIBLHOE OTIIMYHE OT (PU3NICCKHUX;

* Ha3bIBaTh IPU3HAKHU M YCIIOBUS IPOTEKAHUS XUMHUECKUX PEaKIIHii;

* YCTAHABJIMBATh MPUHAICKHOCTh XHMUIECKOW PEAKIIMHU K ONPEICIEHHOMY THITY 110 OJHOMY M3 KJIaCCU(UKAIMOHHBIX PU3HAKOB!

1) mo yuciTy ¥ COCTaBy UCXOIHBIX BEIIECTB U MPOJAYKTOB peaKiuu (PeaKIy COSAMHCHUS, PA3JIOKCHHS, 3aMCIIICHHSI 1 OOMEHa);

2) 110 BBIJC/ICHHIO WITH MOTJIONICHUIO TETUIOTHI (PEaKIMU K30 TEPMHUYCCKHIE M YHIOTCPMHUYECCKHIE);

3) MO0 U3MECHEHHUIO CTETICHEH OKUCIICHUSI XUMHUYCCKUX DJIEMEHTOB (PEaKIMK OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC);

4) o o6paTuMoCTH mporiecca (peakiuu 0OpaTUMbIE U HEOOpaTHMBIE);

¢ COCTaBJIATb YPAaBHCHU BHCKTpOHHTH‘ICCKOﬁ Jucconuannum KMCJIOT, menoqeﬁ, COJ'IGfI; IIOJIHBIC U COKpaH_IéHHBIC HWOHHBIC YPAaBHCHU peaKHI/Iﬁ O6MeHa;
YpaBHCHHA OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ;



* IPOTHO3MPOBATh HPOAYKTHl XMMHUYECKMX pEakUMid M0 (opMysiaM/Ha3BaHUSIM HCXOJHBIX BEIECTB; OINpPENeNATh HCXOJHbIE BEILeCTBa 10
¢dbopmynaM/Ha3BaHUSAM MPOIYKTOB PEaKLUH;

* COCTaBJIATh YPABHEHUS DPEAKLMH, COOTBETCTBYIOLIUX I10OCIIEIOBATEIBHOCTH («IEMOYKe») MPEBPALICHUN HEOPraHMYECKUX BELIECTB Pa3IMYHBIX
KJIACCOB;

* BBISIBJIAATH B IIPOLIECCE IKCIIEPUMEHTA IIPU3HAKH, CBUJIETENILCTBYIOIIME O IPOTEKAaHUN XUMHUYECKOH peakiuy;

* IPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MAaCCOBOU J10JIEH paCTBOPEHHOIO BEILIECTBA;

OIpEeIeNIATh XapaKTep Cpelibl BOAHBIX PACTBOPOB KUCIIOT U ILeI0Yel 110 U3MEHEHHIO OKPACKU UHJIUKATOPOB;

* IPOBOJIUTH KaUE€CTBEHHBIE PEaKLH, IOATBEPKAAIOIINE HAJTUUME B BOJHBIX PACTBOPAX BELIECTB OT/AEIbHBIX HOHOB

* OIpENeNATh MPUHAJICKHOCTh HEOPraHUYECKUX BELIECTB K OJHOMY M3 M3YyUEHHBIX KJIACCOB/TPYII: METAUIbI U HEMETasUlbl, OKCU/IbI, OCHOBAaHUS,
KHCJIOTBI, COJIN;

* COCTaBJIATH (POPMYJIbI BEILIECTB 10 UX HA3BAHUAM;

* OIPEENSITh BAJICHTHOCTD M CTEIIEHb OKUCIICHHUS SJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (OPMYIJIBI HEOPraHWYECKUX COEIMHEHHMH 0 BaJIEHTHOCTSM U CTENEHSIM OKHCICHHS 3JIEMEHTOB, a TAaKKe 3apsJaM MOHOB, YKa3aHHBIM B
Ta0JIUIEe PACTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHUS (PU3NYECKUX U XMMHUYECKHX CBOMCTB MPOCTHIX BEUIECTB (METAJUIOB U HEMETAJUIOB) U UX BBICIIMX OKCHJIOB,
00pa30BaHHbBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIINE XUMUYECKHE CBONCTBA, XapaKTepHbIE JJIsl TPYIII OKCHJOB: KMUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTepHbIE IS KAXK0T0 U3 KIaCCOB HEOPTAaHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUMH, COJIEi;

* IPUBOJIUTH IIPUMEPBI PEAKIIHI, TOATBEPIKIAIOIINX XUMUYECKHE CBONCTBA HEOPraHNYECKUX BELIECTB: OKCUIOB, KUCIIOT, OCHOBAaHUH U COJIEH;

* OIpPEENITh BEIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENH B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIX;

* COCTaBJISITh OKHCIUTENHbHO-BOCCTAHOBUTENBHBIN OanaHC (U1 M3YYEHHBIX PEaKIUii) 10 MPeIIOkKESHHBIM CXeMaM peakiuii;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, OATBEPHKAAIOIINE XUMUUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHUThHCS:

* PaMOTHO 00palaThCs ¢ BEIECTBAMU B IIOBCEAHEBHOM KU3HM;

* 0CO3HABaTh HEOOXOAMMOCTDH COOIOICHHS MTPABUI SKOJIOTUYECKH O€30MacHOT0 TOBEACHUS B OKPYXKAIOIIEH IPUPOTHON CPEIE;

* IOHUMATh CMBICII U HEOOXOAMMOCTh COOJIIOJICHUS MPENNUCAHNHN, NPEeNIaraéMblX B HHCTPYKIMAX IO UCIOJIb30BAHMIO JIEKAPCTB, CPEACTB OBITOBOM
XUMMH U Jp.;

* HCIOJb30BATh NPUOOPETEHHBIC KIHOYEBbIE KOMIIETEHTHOCTH NPH BBINOJHEHWH HCCIIEAOBATEIbCKUX MPOEKTOB MO M3YYEHHIO CBOMCTB, CIOCOOOB
MIOJIy4YEHUS ¥ pacliO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, UCIOJb3Yys CPEACTBA YCTHON M NMUCbMEHHOM KOMMYHHMKAIMK IpU paboTe ¢ TEKCTaMu yuyeOHMKA U
JOTIOJTHUTEIBHOM JTUTEPAaTypOl, CIPABOYHBIMH TaOIUIIAMHU, MPOSBIATH TOTOBHOCTD K YBaXCHHUIO MHOM TOYKH 3PEHHS MPU OOCYXKIEHUH Pe3yIbTaTOB
BBINOJIHEHHOH paboThl;

* OOBEKTHBHO OIEHHBATh HH(POPMALMIO O BEHIECTBAX W XHWMHYECKHUX IPOIECCAaX, KPUTHUYECKH OTHOCUTHCA K TICEBIOHAyYHOUW HH(OpMaLUH,
HE100pOCOBECTHON peKiiaMe, KacaroIleNncs: HCTI0JIb30BaHMsl Pa3IMYHbIX BEIIECTB.

* 0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUI JIJIs MPAKTUUYECKOM NeATEIbHOCTH YEJI0BEKa;

* OMUCHIBATh U3yYEHHbIE OOBEKThI KAK CUCTEMbI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAJIN3a;



* IPUMEHATh 3HaHUS O 3aKOHOMEPHOCTAX NEPUOJIMYECKON CUCTEMbBl XUMMUYECKUX 3JIEMEHTOB Ul OOBSICHEHUS M NPEABUIECHHS CBOMCTB KOHKPETHBIX
BELIECTB;
* pa3BUBaThb MHPOPMALMOHHYK) KOMIIETEHTHOCTb IIOCPEICTBOM YINIyOJeHHMs 3HAHUH 00 MCTOPUM CTAHOBJIEHUS XUMHUYECKOM HaykH, €€ OCHOBHBIX
MOHSTHH, IEPUOANUYECKOI0 3aKOHA KaK OJHOTO U3 BaXKHEUIINX 3aKOHOB IIPUPO/IbI, & TAKKE O COBPEMEHHBIX JOCTH)KEHUAX HAYKHU U TEXHUKH.
* COCTaBJISITh MOJICKYJISIPHBIE U [1OJIHbIE HOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM YPaBHEHUM;
* IPUBOJIUTH IPUMEPBI PEAKIIHI, TOATBEPHKIAIOIINX CYILIECTBOBAHUE B3aUMOCBSI3U MEX/ly OCHOBHBIMU KJIACCAMHM HEOPTraHUYECKHUX BEIIECTB;
* IPOrHO3UPOBATh PE3yJIbTaThl BO3ACHCTBUS PA3IMUHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUYECKON pPeaKlny;
* IPOTHO3UPOBATH PE3YIBTATHI BO3ACHCTBUS PA3IMUHBIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHSI.
* IPOrHO3UPOBATh XMMHUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTAaBa U CTPOCHMS;
* IPOTHO3HPOBATH CIIOCOOHOCTDH BEILIECTBA MPOSABIATH OKUCIUTEIbHBIE UM BOCCTAHOBUTENIbHBIE CBOICTBA C YUYETOM CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTAB;
* BBISIBJISITH CYIIECTBOBAHNE T€HETUYECKOM B3aMMOCBSI3U MEXK/y BEILIECTBAMU B PAY: IPOCTOE BEIIECTBO — OKCHJl — T'HMJIPOKCH]T — COJIb;
* OPraHU30BbIBATh, IPOBOAUTH YUEHUYECKUE TIPOEKTHI IO UCCIIEA0BAHNIO CBOMCTB BEIIECTB, UMEIOLINX BaXXHOE IPAKTHYECKOE 3HAUCHHUE.
Cucrema OLleHKH JOCTHKEHUH yYalIUXCs
B cBoeit paboTe Ha ypoKax XUMHH 51 OLIEHUBAIO NPEXIE BCETO:
- IPEIMETHYIO KOMIIETEHTHOCTb (CIIOCOOHOCTH peliaTh Mpo0IeMbl CPEICTBAMU MPEIMETA);
- KJIFOY€Bble KOMIETEHTHOCTH (KOMMYHHKAaTHUBHbIE, yUeOHO-TI03HABATEIbHbIC);
- o0meyueOHble M MHTEJUIEKTyalbHble YMeHUs (yMeHHs paboTaTh C pa3IUYHbIMM HCTOYHMKAMHU WHGOpMallMU, TEKCTaMH, TabIUIaMH, CXEMaMH,
HHuTepHeT-cTpaHuIlaMu U T.1.);
- yMeHHue paboTaTh CaMOCTOATENIBHO, B Mapax, B IPYyIIeE, B KOJUIEKTHUBE.

Dopmbl KOHMPONS 3HAHUU U YMEHUL

Texymuii KOHTPOJb YPOBHSI YCBOCHMS 3HAHMH OCYILECTBIISIETCS 0 PE3yJbTaTaM YCTHOI'O
OIIpOCa, BBINOJIHECHUS yYallMMKCS HHIUBULYaIbHBIX KAPTOYEK, TECTOBBIX 3aJaHHM.

IIpoMeKyTOUHBI KOHTPOJIb YPOBHSI 3HAHUN ydalUXCs MPELyCMaTpUBACT IPOBEIACHUE
CaMOCTOSITEIIbHBIX PadoT.

WToroBelii (TeMaTHYECKUil) KOHTPOJIb OCYIIECTBISETCS C MOMOIIBIO KOHTPOJIBHBIX U MPAKTHUECKUX PadoT.

Kpumepuu U HOpMbl OYEHKU BHAHUU ywawuxcs

|. OneHkKa yCTHOIO 0TBeTa

OT1merka «5»:
- OTBET IIOJIHBIM U MPAaBWIbHBIA HA OCHOBAaHUU U3YYECHHBIX TCOPUI;
- MaTepuaj U3JI0KEH B ONPEIEICHHOMN JIOTHYECKOM ITOCIIE0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSITEJIbHBIN.

OTBeT «4»;




- OTBET IOJIHBIN U MPAaBWIHHBIA Ha CHOBAHUH M3YUYCHHBIX TCOPHUH;
- MaTepual U3J0KEH B OMPEACICHHON JIOTMYECKOM MOCIIeI0BATEIbHOCTH, TMPU 3TOM JOIYIICHBI ABE-TPU HECYIIECTBEHHbIE OIIMOKHU, UCTIPABIICHHbIE
10 TpeOOBAHUIO YUUTEIIA.

Otmerka «3»:
- OTBET IOJIHBIN, HO MIPU 3TOM JIONYIIIEHA CYIIECTBEHHAs OIIMOKA MJIM OTBET HETIOTHBIN, HECBSI3HBIN.

Ormerka «2».
- Ipu OTBeTe OOHAPYKEHO HEMOHUMAaHHUE Y4YallUMCS OCHOBHOIO COJIEp>KaHUS Yy4eOHOro MarepHalia WU JIOMYIICHbI CYIIECTBEHHBIE OIIMOKH,
KOTOpbIE YUAITUHCS HE MOXKET UCTIPABUTH MPU HABOAIIUX BOIMPOCAX YUUTEIIS, OTCYTCTBHE OTBETA.

1l. OneHKa JKCIEPUMEHTAJILHLIX YMEHUI
- OT™MeTKa CTaBUTCS Ha OCHOBAaHUM HAOJIOJICHUS 32 YYAIIUMUCS M MUCBMEHHOIO OTYeTa 3a
pabory.
OT1MmeTKa «5»:
- paboTa BBITIOJHEHA MOJTHOCTRIO U TIPABHIILHO, CHCJIaHbI MPaBUIIbHBIC HAOTIOACHHS U BBIBO/IBI,
- OKCIEPUMEHT OCYIIECTBICH MO IUIAHY C yYETOM TEXHHUKH O€30MacHOCTH M MpaBUI pabOTHI C BEHIECTBAMH U 00OPYIOBAHUEM;
- TIPOSIBJICHBI OPTAHHU3AIMOHHO - TPYIOBBIC YMEHHUS, ITOAICP)KUBAOTCS YUCTOTA pabodero MecTa u
MOPSATIOK (Ha CTOJIE, SKOHOMHO UCTIOJIB3YIOTCS PEaKTUBBHI).
OTMeTKa «4»:
- paboTa BBIMIONHEHA MPABUIBHO, CJHIETAaHBl MPAaBUIbHBIE HAOMIOJEHUS M BBIBOJABI, HO MPU ITOM IKCIEPHUMEHT MPOBEIACH HE MOIHOCTBHIO HWIIH
JOTYIIEHBl HECYIIECTBEHHBIE OIMMOKKM B paboTe C BEIeCTBaMHU U 000PYJAOBaHUEM.
OtmeTKa «3»:
- pabora BBITIOJHEHA TPABHJILHO HE MEHEE YeM HAITOJIOBUHY WJIM JIOMYIIEHA CYIMIECTBEHHAs OIMMOKA B XOJI¢ JKCIIEPUMEHTa B OOBSCHEHUH, B
odopmiieHnn padoTHI, B COOJIFOJICHUM TPaBWJI TEXHUKHU 0€30MacHOCTU Ha paboTe ¢ BellecTBaMHU U 000pyIOBaHUEM, KOTOpask UCIIPABIIAETCS 1O
TpeOOBAHUIO YUUTETIS.
OTMeTKa «2»:
- JomnymieHsl 1Be (M 0oyiee) CYIIECTBEHHBIE OIIMOKHU B XOJIe: OSKCIEPUMEHTA, B OOBICHEHHH, B O0GOPMIICHHH PabOThI, B COOJIOICHHUH TTPABUI
TEXHHUKHU 0€30MacHOCTH MpH paboTe ¢ BEIIECTBAMU M 00OPYAOBaHUEM, KOTOPBIE YUYAIIHCS HE MOKET UCIIPABHUTH JaXKe M0 TPEOOBAHUIO YUUTEIS,
- paboTa He BBITIOJIHEHA, Y YYalllerocsi OTCYTCTBYET IKCIIEPUMEHTATbLHBIC YMEHUS.

11l. OneHka yMeHH pemiaTh pacyeTHbIE 3aJa4YH
OT1MmeTKa «5»:
- B JIOTUYECKOM PACCYXJIECHUHU W PEIICHUH HET OMIMOOK, 3aja4a pelieHa paroHaJIbHbIM CIIOCOO0M;
OtmeTKa «4»:
- B JIOTHYECKOM pPaCCYXJICHHHM W PEIICHHUS HET CYIIECTBEHHBIX ONIMOOK, HO 3ajlaya peleHa
HEpaIMOHAIBHBIM CIIOCOO0M, WJIM JIOMYIICHO He 0oJiee ABYX HECYIIECTBEHHBIX OMHUOOK.
OtmeTKka «3»:




- B JIOTHYECKOM PaCCYKJICHHH HET CYIIECTBEHHBIX ONTHOOK, HO JOIMYIIICHa CYIIECTBEHHAs OMMOKAa B MAaTEMaTHYECKUX pacueTax.
OTMeTKa «2»:

- IMEETCS CYIECTBCHHBIC OIMMOKH B JIOTUYECKOM PACCYKICHUH U B PEIICHUU.

- OTCYTCTBHE OTBETa Ha 3aJ]aHUE.

1V. OneHka nMcCbMEHHBIX KOHTPOJLHLIX Pa00T
OTmerka «5»:
- OTBET MOJIHBIN U MPAaBWIBHBINA, BO3MOXKHA HECYILIECTBEHHAs OIIUOKA.
OTmerka «4»:
- OTBET HEIOJHBINA WM JOMYIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK.
OTmerka «3»:
- paboTa BHITIOJIHEHA HE MEHEE YeM HAIOJOBUHY, JOIMYIIIEHA OJIHA CYIIECTBEHHAs OIIMOKA U TIPU STOM JBE-TPHU HECYIICCTBEHHBIE.
OTmeTka «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YeM HAIIOJIOBUHY WJIM COJIEPKHUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
- paboTa He BBIMOJIHEHA.
[Tpu o1ieHKe BHITIOJHEHUS MUCHbMEHHON KOHTPOIBHOM pab0Thl HEOOXOAMMO YUUTHIBATH TPEOOBAHUS €IUHOTO opdorpadudeckoro pexmnma.

V. OueHka TeCTOBBIX padoT.

TecTbl, cocTosie W3 NATH BONMPOCOB MOKHO HCIOJIb30BaTh IOCJHe HM3yYeHHs] Kaxkaoro marepuaja (ypoka). Tect m3 10—15 Bompocos
HCNOJIb3YeTCs I Mepuoaudeckoro KOHTpos. Tect u3 20—30 BonpocoB HEOOXOAUMO HCIOJIb30BATH /IJIsl HTOTOBOI'0 KOHTPOJIS.
[Ipu oLleHMBaHUU UCTIONIB3YETCS CIEAYIOIIAs IIKaJa: A TECTA U3 TSITH BOIPOCOB

* HET OIIHMOOK — OIIEHKA «5»;

* O/IHA OIIMOKA - OLIEHKA «4;

* IB€ OIIMOKN — OLIEHKA «3»;

* TpU OIIMOKH — OLEHKA «2».

Jns Tecta u3 30 BOpocoB:

* 25—30 npaBUIIbHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBWIBHBIX OTBETOB — OLICHKA «4»;

* 13—18 npaBUIIBLHBIX OTBETOB — OIIEHKA «3»;

* MEHbIIIEe 12 MpaBUIBHBIX OTBETOB — OIIEHKA «2)».

V1. Ouenka pedepara.

Pedepar oreHuBaeTCs MO CIIEAYIONUM KPUTEPHUSIM:

* coOmoaeHne TpeOOBaHUM K €ro 0POPMIICHUIO;

* HEOOXOIMMOCTh M JOCTATOYHOCTD ISl PACKPBITHS TEMBI IIPUBEICHHOW B TeKcTe pedepaTta nHPOpMawm;
* yMEHHUE 00y4aromerocsi CBOOOIHO U3JlaraTh OCHOBHBIC HJICH, OTPaKEHHBIE B pedepare;




* CITOCOOHOCTE 06yqa}0meroc;1 IIOHATDL CYTb 3a/1aBACMbIX YJICHAMHA aTTeCTaHHOHHOﬁ KOMHUCCHUHU BOIIPOCOB U C(bOpMYJ'II/IpOBaTB TOYHBIC OTBCTHI HA HUX.

COJEPKXAHUE KYPCA 8 ki1acca

BBenenue (54)

Yuyamuecss q0/1KHBI 3HATB: ONPECICHUE BAKHEHUIIUX MOHITHI: MPOCTHIE U CI0KHBIC BEIICCTBA, XUMUYECKHUM IJIEMEHT, aTOM, MOJICKYJa;
pa3nuyaTh MOHSTHUS «BEIIECTBO» U «TENO», «IIPOCTOE BEHIECTBO» U «XUMHUYECKUU s1meMeHT». OmpeneneHne XUMHUECKON (opMyibl BeEIIECTBa,
(OpMyIMPOBKY 3aKOHA MOCTOSHCTBA COCTaBa. 3HAKHU MEPBBIX 20 XUMUYECKUX 3JIeMEHTOB. [loHUMaTh U 3aITUCHIBATh XUMUYECKHE (DOPMYITBI BEIIECTB.
[IpaBuna TexXHUKH O€30MaCHOCTH MpU padOTe B XUMHUECKOH J1ab0opaToOpuu.

YMeTh OTVIMYaTh XUMHUYECKHE PEaKIUU OT (U3MYECKUX siBIICHHU. Mcmonp3oBaTh mpuoOpeTEHHBIC 3HAHUS NI 0€30MacHOr0 OOpaICHHS C
BEIIECTBAMU M MaTepHallaMH, SKOJOTMYECKH TIPaMOTHOIO IOBEJICHHUS B OKpYXKalolled CpeAe, OLUEHKH BIMSIHUS XUMHUYECKOTO 3arpsi3HEHUs
OKpY’KaloIlllel cpesbl Ha OpraHu3M yesnoBeka. OnpenensTh MOJ0KEeHUEe XUMUYecKoro 3nemeHTa B Ilepuonnueckoil cucreme. Ha3piBaTh XxuMuueckue
aneMeHThl. OnpenenaTh COCTaB BEIIECTB MO XUMUYECKOW GopMyie, MPUHAIC)KHOCTh K MPOCTHIM M CJIOXHBIM BEIIECTBAM. BBIYHUCISATH MacCOBYIO
JIOJII0 XMMHUYECKOT'0 3JIEMEHTA MO (HOopMyJie COETUHEHUS.

XuMHus KaK 4acTh ecTecTBO3HaHUs. Habmoienue, onrcanue, u3MepeHue, SKCIIePUMEHT, Modeﬂupoeanuel. Ilonamue o xumuueckom ananuze u
cuHmese.

XuUMHsT — HayKa O BEIIECTBaX, UX CBOMCTBAX U MPEBPALLICHUSX.

[ToHsiTHE O XUMHUYECKOM dJIeMEHTE U (hopMax ero CyIIeCTBOBAHMS: CBOOOHBIX aTOMAaX, IPOCTHIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamienust BemecTB. OTIMYNE XUMUYECKUX peakuuid oT (usmueckux siBneHui. Poiap XUMuUM B KU3HU dYeNOBeKa. XeMopuius u
xemopoous.

KpaTkue cBeneHus U3 UCTOPHHM BO3HUKHOBEHHS W pa3Butus xumuu. [lepuop amxumun. [lonarue o ¢unocopckom kamue. Xumus B XVI B.
Pa3Butne xumun Ha Pycu. Ponb oTeuecTBEHHBIX YUEHBIX B CTAHOBIICHHH XUMHYECKOW Hayku — pabotel M. B. JlomonocoBa, A. M. bytneposa, /I. 1.
Menneneesa.

XuMHuueckasi CHMBOJMKA. 3HAKM XUMHYECKHX DJJEMEHTOB U TIPOMCXOXKICHHE WX Ha3BaHUW. XuMmMuueckue ¢opMmyasl. HHOEKCH u
kod¢durmenTsl. OTHOCUTENLHBIE ATOMHASI U MOJICKYIISIpHAsT MacChl. AmomHas eOuHuya maccol. PacdeT MaccoBOU JOIU XUMHUYECKOTO JIEMEHTA IO
dbopmyre BemecTna.

[lepuoanueckasi cucrema xuMudeckux anneMeHToB [[. M. MenneneeBa, ee CTpyKTypa: Malible U OOJbIINE TEPUOMBI, TPYIIBI U MOATPYIIIHI
(rnaBHas u moboyHast ). [leproanueckas cuctemMa Kak CipaBOYHOE MOCOOUE AJIs MOTyYEHUS CBEACHHUM O XUMUYECKUX IEMEHTaX.

Pacuernsle 3amaum. 1. HaxokIeHue OTHOCUTENLHOW MOJICKYJISPHOH MacChl BEIIECTBA IO €ro xuMudeckou Gopmyne. 2. Bwraucienue
MacCOBOM JJOJTU XUMUYECKOTO 3JIEMEHTa B BEIIECTBE 10 €ro opmyie.

IIpakTH4eckue padboTsbi:

1. IlpaBmia TexHUKH O€30MacHOCTU MpU paboTe B xuMHUeckoM kaOuHete. Ilpuembl oOpaieHuss ¢ nabopaTOpHBIM OOOpPYJOBaHHEM U

HarpeBaTeIbHBIMU PUOOpaAMU

TEMA 1

KprI/IBOM B TEKCTE BBIJCIICH MaTEpUall, KOTOpI:Iﬁ NOIJICKUT U3YUCHUIO, HO HE BKIIIOYACTCA B Tpe6OBaHI/IH K YPOBHIO IIOATIOTOBKH BBIITYCKHUKOB.



ATOMBI XMMMYECKHUX 3J1eMeHTOB (10 u)

Yuammecss T0KHBI 3HATH: ONPECICHUE TMOHATUS «XUMHYECKHA JJIEMEHT», (OPMYIUPOBKY IMEPHOJUYCCKOTO 3aKOHA, ONMPEICICHHE MOHSTHIA:
«XUMHYECKAS CBA3bY», KMOH», KMOHHAs CBS3b», ONPEIECICHNE METAUINYECKOU CBSI3U.

YMeThb 00BSICHATh GU3UUECKUN CMBICIT aTOMHOTO (TIOPSIKOBOT0) HOMEpa XUMHUYECKOTO0 dieMeHTa. OOBACHATh (PU3UUECKHUI CMBICT HOMEpa TPYIIIBI U
Mepro/ia, COCTABIATh CXeMbI CTpoeHHs aToMoB nepBbIX 20 snemenToB [ICXD JI.U. MenneneeBa. OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
AJIEMEHTOB B IpeJeiaxX MajbIX MEPUOAOB U TJIABHBIX MOATPYII. XapaKTepu3oBaTh xuMuueckue 3aeMeHTsl (oT H 1o Ca) Ha oCHOBE MX TOJIOKEHUS B
[ICXD u ocobenHocTel cTpoeHus ux aToMoB. ONpeaensTh BUAbl XUMUUYECKUX CBSI3eH B COCTUHEHUSX.

AToMBI Kak ¢popMa CyIIeCTBOBAHMS XUMUYECKUX AIeMeHTOB. OCHOBHBIE CBEACHUSI O CTPOCHUU aTOMOB. JloKa3aTenbCcTBa CIOKHOCTH CTPOCHUS
atoMoB. OmnbiThl Pezepdopaa. [lnanerapras Mmosienb CTpOCHUS aTOMA.

CoctaB aTOMHBIX SiEp: NPOTOHBI M HEUTpPOHbI. (OTHOCUTENBHAS aTOMHAas Macca. B3auMOCBS3b TMOHSATUNA «IPOTOH», «HEUTPOHY,
«OTHOCHUTEJIbHASI aTOMHAsI Maccay.

N3menenue vnciia mpoTOHOB B sAJIpe aTOMa — 00pa30BaHUE HOBBIX XUMUYECKHUX AJIEMEHTOB.

H3MeHeHne uuncia HEHTPOHOB B sijpe aToMa — oOpa3oBaHHe H30TONOB. COBpEMEHHOE OMpeeNieHUEe MOHSATUS «XUMUYECKHHA SIEMEHTY.
N3oTomns! Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHYECKOTO AJIEMEHTA.

OnekTpoHbl. CTpoeHHE SJEKTPOHHBIX 00O0JI0UEK aTOMOB XUMHUYecKuX sneMeHTOoB Ne 1—20 mepuoamueckoit cuctemsl JI. M. Menzaeneesa.
[TonsiTHE O 3aBEPIIICHHOM M HE3aBEPIICHHOM DJIEKTPOHHOM CJIO€ (IHEPreTUYECKOM YPOBHE).

[lepuoanueckast cuctema xumuuyeckux sneMmeHToB JI. M. MenneneeBa u cTpoeHHe aTOMOB: (U3MUYECKUN CMBICH TOPSIKOBOTO HOMEpa
3JIeMEHTa, HOMepa IpyMIlibl, HOMepa Mepuo/a.

V3MeHeHre 4Ymclia SJEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YpPOBHE aTOMa XHMHYECKOTO JJIEeMEHTa — OO0pa3oBaHUE TMOJOKUTEIBHBIX U
OTpHUIIATETHHBIX HOHOB. OHBI, 00pa30BaHHBIE ATOMaMH METALIOB U HeMeTauIoB. [I[pUYMHBI H3MEHEHHSI METAJUIMYECKUX U HEMETAJUTMIECKUX CBOMCTB
B [IEpUO/IaX U Ipymnnax.

O6pa3zoBanue 6uHapHBIX coenuHeHni. [lousTre 006 nOoHHO CBs3U. CXeMbl 00pa30BaHUsI MOHHOM CBS3H.

B3aumoneiicTBre aTOMOB XMMHMYECKHX 3JIEMEHTOB-HEMETAJIJIOB MEXIY CO00 — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYJ MPOCTHIX BEIIECTB.
KoBasieHTHas HeNoJsIpHask XUMHYECKas! CBA3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBI.

B3aumoneiicTBie aTOMOB XHMMHUYECKHX 3JEMEHTOB-HEMETAJUIOB MEXAy co00i — oOpa3oBaHMe OMHApPHBIX COEAMHEHHH HEMETaslIoB.
DIIEKTPOOTPULIATENBHOCTD. [IoHATHE O KOBaJIEHTHOM MOJISPHOM CBSI3H.

B3aumoneiicTBie aTOMOB XHUMHMYECKHX 3JIEMEHTOB-METAZIOB MEXIy CO000i — oOpa3oBaHME METAJUIMYECKUX KpHcTawioB. [lonsTHe o

METAJUTMYECKOM CBSI3H.
JemoncTpanun. Mosenyu aToMOB XUMHUYECKUX 3JIeMEHTOB. [lepuoauueckas cucrema xumuueckux sinementoB J[. . Menpaeneena.
KonTposabHnas padora Nel «ATOMBI XUMUYECKUX 3JIEMEHTOB)

TEMA 2

Ipoctsie BemecTBa (74)
Yyammecst J0OKHBI 3HATh 001IMe (HU3MIECKUE CBOMCTBA METAJLIOB, ONPEICICHUE MOHATHH «MOJIb», «MOJIIPHAS Maccay, ONpeAeIeHHE MOJSIPHOTO
00BEMa Ta3oB.
YMeTh XapaKkTepu30BaTh CBsI3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMH METAJJIOB M HEMETAJUIOB. XapaKTepH30BaTh (M3UYECKHE CBOMCTBA



HEMETaJUIOB. BBIYMCIATE MONSpHYIO Maccy 1o (opMyiie COeJUHEHMs, MAacCy BELIECTBA M YUCIIO YACTHIl 10 W3BECTHOMY KOJIMYECTBY BeILECTBa (U
oOpatHbIe 331a4un), 00bEM Ta3a 1Mo KOJIMYECTBY, MAcCy ONpeIeNEHHOr0 00bEMa WIIH YHCIia MOJIEKY Ta3a (1 oOpaTHbIE 331a4n).

[TonoxeHue METaJIOB M HEMETAJIOB B IEPUOANYECKON cUcTeMe XuMuueckux 3nemMeHToB /1. Y. MenneneeBa. Baxkneiiue npocTelie BelecTa
— METaJUIbL: JKeJIe30, aTFOMUHUN, KAJIBLIUK, MAarHUi, HaTpuil, kanuid. O0ume Gu3ndecKkue CBOWCTBa METAIIJIOB.

Baxuelilue npocTele BelIECTBA — HEMETaUIbl, OOpa30BaHHbIE aTOMaMM KHCIIOpOJa, BOAOpPOJA, a30Ta, cepbl, (ocdopa, yriaepona.
CriocoOHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB K OOpa30BaHMIO HECKOJIBKMX TMPOCTHIX BEMIECTB — aJUIOTPONHUA. AJIIOTPOMHBIE MOIU(PHUKAINN
Kuciopoaa, pochopa u ogoBa. MetaianMueckue U HEMeTaNIMYeCKUe CBOMCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTh JEJIEHUS MPOCTHIX BELIECTB HA
METaJUTbl 1 HEMETaJLIBL.

ITocTosinnas ABoranpo. KonuuectBo BemiectBa. Mousib. MonspHast macca. MouisipHblii 00beM Ta3000pa3HbIX BeulecTB. KpaTHble eauHUIBI
KOJINYECTBA BEIIECTBA — MWJUIMMOJIb U KHJIOMOJIb, MIJITUMOJIIPHAsT M KWJIOMOJISIPHAsT MacChl BEIIECTBA, MUJUTUMOJISIPHBIA M KHJIOMOJISIPHBIN 00BEMBI
ra3oo0pa3HbIX BELIECTB.

PacdeTs! ¢ rcronp30BaHIEM TIOHSATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIH 00BEM Tra30B», «IIOCTOSTHHAST ABOTaIpO».

Pacuernble 3agaum. 1. Beruucienue MoNspHOM Macchl BELIECTB MO XMMHUYECKUM QopmynaM. 2. PacdeTsl ¢ HMCIOIB30BaHHEM HOHATHI
«KOJIMYECTBO BEIIECTBAY, «KMOJIIPHASI MAaCCay, «MOJISIPHBIA 00BEM T'a30B », «ITOCTOSTHHAsT ABOTaIPO».

Jemoncrpanuu. OOpasupbl 6enoro u kpacHoro (ocdopa. Hexkoropble MeTaymibl M HEMeETaUlbl KOJMYECTBOM BemiecTBa 1 monb. Monenb
MOJIIPHOTO 00’beMa ra3000pa3HbIX BELIECTB.

KonTpoabnas padora Ne2 «IIpoctsie BemecTsa»

TEMA 3

CoeuHeHHs XHMHUYECKHUX 3JIeMeHTOB (12 +1 u)

Yuammecss J0JKHBI 3HATH OIPEICICHHUS CTENEHU OKHUCIIEHHS, 3JIEKTPOOTPUIIATEIIbBHOCTH, OKCHJIOB, OCHOBAaHUW, KHUCJIOT M COJIEH,
KPUCTAJUTMYECKUX PEHIETOK, CMECEH, MaCCOBOM UM 0OBEMHOM JTOJIM PACTBOPEHHOTO BEIIECTRA.

YMeTh ompenensaTh CTeNeHb OKUCICHUS DJIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, COCTABIATh (DOPMYIBI COCTUHEHUN MO CTENEHU OKUCIICHUS,
Ha3bIBaTh OMHApPHBIE coenUHEeHMS. OnpenensaTh IPUHAIISKHOCTh BEIIECTB K KJIaccaM OKCHJIOB, OCHOBaHUH, KUCIIOT U COJICH, HA3bIBATh WX, COCTABIIATH
(dbopMynbl. 3HATh KAUeCTBEHHBIC PEAKIIMK HA YTIEKUCIBINA Ta3, paclo3HaBaHUs IIeNI0Uel U KUCIOT. XapaKTepu30BaTh U OOBSCHATH CBOMCTBA BEIIECTB
Ha OCHOBAHWM BUJAa XMMUYECKOMN CBS3U M TUIA KPUCTATUIMYECKOU PEIIETKHU. BBIUKCIISITE MACCOBYIO JTOJIIO0 BEUIECTBA B pacCTBOPE, TOTOBUTH PACTBOPHI
3aJJaHHOM KOHLIEHTPALUH.

Crenenn okucnenus. OnpeneneHne CTENEHN OKUCICHUS JIEMEHTOB 10 XUMUYecKoi dopmyne coequnenuns. CoctaBieHue GopMys OMHaApPHBIX
COoeMHEHUH, O0IIMii crioco0 X Ha3bIBaHUS. BUHApHBIC COCMMHEHUS: OKCUIBI, XJIOPHUIbI, cynbduasl u ap. CocraBnenue ux popmyin. [IpencraBurenu
OKCHJIOB: BOJIa, YIJICKUCIIBIA ra3 U HeramieHas u3BecTh. [IpeacTaBuTenu JeTyuyrux BOJOPOIHBIX COEAUHEHH: XJIOPOBOIOPO M aMMHAK.

OcHOBaHMS, WX COCTaB M Ha3BaHUsA. PacTBOPUMOCTH OCHOBaHWU B Boje. Ta0nwia pacTBOPUMOCTH THAPOKCHIOB M COJEH B BOJIE.
[IpencraBuTenu mienoyei: TUAPOKCHABI HATpusA, Kanuss W Kajabuus. [loHsTHe 0 KauyecTBeHHBIX peakuusx. MHnukaropsl. M3MeHeHue oKpacku
WHJUKATOPOB B IIEJIOYHOU Cpee.

Kucnotel, ux coctaB u Ha3Banusa. Kmaccudukamms kucior. [IpeiacraBurenu KHCIOT: cepHas, COJsIHasS W a3oTHas. M3MeHeHue OKpacku
WHJUKATOPOB B KUCJIOTHOM Cpeae.

Conu kak mpou3BOJHBIE KUCIOT U OCHOBaHUM. VX cocTaB u Ha3BaHus. PacTBopuMocTh coselt B Bozie. IIpeacTaButenu conei: Xaopua HaTpus,



KapOoHaT u ¢ocdaT KaabIus.

AMopdHBIE 1 KPUCTAJUIMYECKHIE BEIIECTBA.

MexxMOoneKyaspHble B3aUMOACHCTBHsI. THIBI KPUCTAIUTMYECKUX PEIIETOK: MOHHAs, aTOMHAsI, MOJICKYJISIpHAs U MeTajiindeckasi. 3aBUCUMOCTb
CBOMCTB BELLIECTB OT TUIOB KPUCTAIIIMYECKUX PEILIETOK.

BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSA. 3aKOH MOCTOSHCTBA COCTaBa I BEIIECTB MOJIEKYISIPHOTO CTPOSHUS.

UYuctele BemecTBa M cMmecu. llpumepsl KUIKHMX, TBEpABIX U ra3oo0pa3Hbix cMmeceld. CBoilCTBa YMCTBIX BELIECTB M cMmeced. VX cocras.
MaccoBas 1 00beMHas 1071 KOMIIOHEHTa CMecH. PacueTsl, CBS3aHHBIE C UCTIOJIb30BAHUEM MOHATHUS «TOJIS.

Pacuyernsblie 3agaun. 1. Pacuer maccoBoil © 00bEMHON /10/1€i KOMIIOHEHTOB CMECH BellecTB. 2. BpluncieHne MaccoBOM J10JIM BEIIECTBA B
pacTBOpe MO MU3BECTHOM Macce pacTBOPEHHOI'O BEIIECTBA M MAcce pacTBOpUTENA. 3. BrluucieHne Macchl pacTBOPSIEMOro BEIIECTBA U PACTBOPUTEIS,
HEOOXOIMMBIX JIJISI IPUTOTOBJICHHSI ONIPEICIICHHON MacChl pacTBOPa C M3BECTHOM MAacCOBOM J0JICH paCTBOPEHHOTO BEIIECTRA.

JemoncTrpanuu. OOpa3ibl OKCHUAOB, KUCIOT, OCHOBAHUM M cosieil. Mojienn KpUCTAUTMUECKUX PEelIeTOK XJIOpHUJa HaTpus, alMasa, OKCHaa
yraepona (1V). BapeiB cmecu Bogopoaa ¢ Bo3ayxoM. CriocoOsl pasenenus cMeceid. JJucTuimisius Bobl.

JlaGopaTopHble onbIThI: 1. 3HaKOMCTBO ¢ 00pa3lamMu BELIECTB Pa3HbIX KIaccoB. 2. Paznenenue cmecei.

IIpakTuyeckune padoTsbl:

2. HabGmroneHus 3a I3MEHEHUSAMU, TIPOUCXOASIIIMMU C TOPAIIEH CBEUOil, U UX OMHCAHUE;

KonTtpoabnas padora Ne3 «CoennHeHUs XUMHUUECKUX 3JIEMEHTOB)

TEMA 4

HN3menenns, npoucxoasimue ¢ Bemecrsamu (10 + 2 y)

Yuyammecss 10KHBI 3HATBH CIIOCOOBI paszzeneHusi cMmecell. OrnpeneneHue MOHATHS «XUMHUYECKas peaklys», NPU3HAKU U YCIOBUS TEUEHUS
XUMHUYECKHUX PEAKLU MO MOTJIOLIEHUIO U BBIIEIEHUIO SHEeprun. OnpeeneHue NOHATUS «XUMUYECKas peaKius».

¥Ymerb o0pamarbesi ¢ XUMHYECKOW MOCYI0M U 1a00paTOPHBIM 00OPYIOBAHUEM IIPH MPOBEJCHUN OIBITOB C IEIbI0 OYHUCTKH 3arpsS3HEHHOU
noBapeHHO conu. COCTaBiATh ypaBHEHMsS] XMMUYECKOW PEAKIMM Ha OCHOBE 3aKOHA COXPAHEHHUs MacChl BEIIECTB. BBIUUCIATH MO XUMUYECKUM
YpaBHEHUSIM Maccy, OOBEM WM KOJMYECTBO OJHOTO M3 TPOAYKTOB pPEaKIMH IO Macce€ MCXOMHOTO BEIIECTBA W BEIIECTBA, COJCPIKAIIETO
OTpeIeIEHHYIO A0MI0 puMecedl. OTIHYaTh peakluu pa3IoXKeHNs, COSAMHEHUs, 3aMeIIeHUs] 1 0OMEeHa PYT OT Apyra, COCTABIATh YPaBHEHHS PeaKIHii
MaHHBIX TUTIOB. COCTaBISATh YPAaBHEHUS PEaKIUid B3aUMOACHCTBUS METAJUIOB C PACTBOPAMH KHCJIOT M COJIeH, UCIIOJIb3YS PsJl aKTHBHOCTH METAJUIOB.
OnpenensiTh BO3SMOXHOCTh IPOTEKAHUS peaKIiii 0OMEHa B pacTBOpax A0 KOHIIA.

[TonsiTue sBIECHWUN KaKk WM3MEHEHWH, MPOUCXOIANINX C BEIICCTBAMHU. SIBIICHUS, CBA3aHHBIE C M3MEHCHHEM KPHCTAJUTMUYECKOTO CTPOCHHS

BEIECTBA MPHU IMOCTOSTHHOM €T0 COCcTaBe, — (u3ndecKue siBineHus. OU3nvecKue sBICHUS B XUMUU: TUCTHILISAINS, KPUCTAUTN3AIINS, BBIMTAPUBAHUE H
BO3T'OHKA BEIIECTB, IIECHTPU(YTUPOBaHUE.
SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUYECKUE peakiuu. [Ipu3Haku U ycloBuUsl MPOTEKAHUS XUMHUYECKUX PEaKIUil.

[Tonstue 06 3K30- U SHAOTEPMUUECKUX peaklusax. Peakiny ropeHust Kak YaCTHBIN CITy4ail 9K30TePMUYECKUX PEAKIH, MPOTEKAIOIINX C BhIICTICHUEM
CBETA.

3aKOH COXPAaHEHHUS MacChl BEIIECTB. XUMUYECKHE ypaBHEHUS. 3HaU€HHUE UHIEKCOB U Kod(dduumentoB. CocTaBieHne YpaBHEHUN XUMHUYECKUX
peaKuuid.

PacueTsl Mo xuMHUYecKUM ypaBHEHHsIM. PereHue 3aau Ha HaX0)KJ€HHUE KOJMYECTBA BEIECTBA, MACCHl MM 00beMa MPOIYKTa PEaKIHH MO



KOJIMYECTBY BEILIECTBA, Macce WM 00BEMY HMCXOJHOTO BellecTBa. PacdeThl ¢ MCMOIBb30BAHUEM MOHITHS «HOJS», KOT/Ia UCXOJHOE BEIIEeCTBO J1aHO B
BHJIE PACTBOPA C 3aJIaHHOM MacCOBOM JI0JIEN pACTBOPEHHOI'O BELIECTBA HIIM COJECPKUT ONPEAECIEHHYIO JOJIIO IPUMECEN.

Peakuuu paznoxenus. [Tonstie o ckopoctu xumMuueckux peakiuii. Karannzatopsl. @epMeHTHI.

Peakun coennnenns. Katanutuyeckue u HeKaTaluTuIeckue peakuuu. OOpaTUMble 1 HEOOpAaTHUMBbIE PEaKIHH.

Peakuuu 3amenieHus. DIEKTPOXMMHUYECKUN PpAJl HANPSOHKEHHM METAIOB, €ro HCIOJIb30BaHHWE JJis IPOTHO3UPOBAHHS BO3MOKHOCTH
[IPOTEKAHUS Peakuil MEXy METaJlJIaMU U paCTBOPaMU KUCIOT. Peakiuy BITECHEHUS OJJHUX METAJJIOB U3 PaCTBOPOB MX COJIEH IPYrUMH METajljIaMu.

Peakuuu oOmena. Peakuuu HeiiTpanu3anuu. Y ClIoBUs IPOTEKaHUs Peakiiii oOMeHa B pacTBOpax A0 KOHIIA.

Tunel XUMHUUECKUX peakuil (110 MPU3HAKY «UUCIIO U COCTAB UCXOJHBIX BEUIECTB U MPOJYKTOB pEaKlMn») Ha IIPUMeEpe CBOIMCTB BOJIbl. Peakiius
pa3NoKeHUsT — 3JEKTPOJIN3 BoAbl. Peakimu coenuHeHus — B3aUMOJCHCTBHE BOJBI C OKCHAAMH METAJNIOB U HeMeTalsioB. [loHATHE «TUAPOKCUIBIY.
Peakuuu 3amenieHusi — B3aMMOJEHUCTBUE BOJbl C IIEJOYHBIMM M IIEJIOYHO3EMEIbHBIMU MeTaulaMH. Peaknuum oOMeHa (Ha mpuMepe T'HApOJIu3a
cynabbuaa amOMUHUS U KapOuaa KaabIus).

Pacuyernsble 3axaun. 1. Beiuucienrue no XMMHUYECKUM YPaBHEHHUSM MAacChl MJIM KOJMYECTBA BEILECTBA MO M3BECTHOM Macce WU KOJIUYECTBY
BEIIIECTBA OJIHOTO M3 BCTYMAIOIIMX B PEAKIUIO BEIIECTB UM MPOAYKTOB peakiuu. 2. Boruucienue maccsl (KOJUYECTBa BEIIeCTBa, 00beMa) MPOAYKTa
peakLuy, ecIi U3BECTHA Macca UCXOJIHOTO BEIIECTBA, COAEPIKAILETO ONPEAEICHHYIO JOJI0 npuMmeceil. 3. Bpuncienne Macchl (KOJU4eCTBa BEIECTBa,
00beMa) MPOJYKTa peakluy, €CIM U3BECTHA Macca pacTBOpa U MaccoBas J10JI1 PACTBOPEHHOT'O BEIECTBA.

Jemonctpauuun. Ilpumeps! ¢uznueckux sBICHUI: a) miaBieHHe napaduHa; 0) BO3TOHKA MOJa; B) PAaCTBOPEHHE IEpMaHraHaTa Kajus; T)
au(Qy3uss AYMUCTBIX BEIIECTB C TOpALIed JaMIOuKW HakanuBaHMA. lIpumepsl XHMMHUYECKHMX SBICHHMH: a) TopeHue MarHus, (ocdopa; 0)
B3aMMO/JICHCTBUE COJISTHOM KUCIIOTHI C MpaMOpOM WM MeJoM; B) moiydeHue ruapokcuna meau (Il); r) pacTBopeHue MmomydyeHHOro THAPOKCUIA B
KHCIOTax; 1) B3aumojeicreue okcuaa menu (1) ¢ cepHoil kuCIOTON MpH HArpeBaHWU; €) pas3lIoKEHHE NepMaHraHaTa Kalus; *) B3auMoJeicTBre
pa30aBiIeHHBIX KHCIOT C METAJIJIaMU; 3) pa3oKEeHUE MEPOKCUIAa BOAOPOa;

JlabopaTopHble onbIThbl. 3. IloMyTHEHHE M3BECTKOBOW BOABI OT BBIABIXAEMOIO yriekucioro rasa. 4. IlomyueHue yriekucioro rasa
B3aUMOJICHCTBHEM CO/IBI M KUCIIOTHIL. 5. 3amenieHne Meau B pactBope xiopuaa meau (1) sxenezom.

IIpakTnyeckasi padoTnbl:

3. OuncTKa 3arpsI3HEHHOM MTOBAPEHHOM COJU

4. Tlpu3Hakyu XMMUYECKHUX PeaKInii
KonTpoabHas padora Ned4 «3MeHeHUS, TPOUCXOASIIUE C BEIIECTBAMM
Peseps 1 uac

TEMA 5
PactBopenue. PacTtBopel. CBoiicTBa pacTBopoB 3jieKTpoauToB (18 + 1 u)

Yuammuecss Q0KHBI 3HATH ONpEIEICHUE TOHATHUS «PACTBOPBDY, YCJIOBHS pacTBOpPEHUs BewlecTB B Boje. OmpeneneHue MOHATUS
(OQIEKTPOJIUTY», «HEIICKTPOIUTY, <OJECKTPOJTUTHYCCKAS JIUCCOIMAIMSY, «CHUIBHBIA JJICKTPOJIUTY», «CIIA0bIH AJICKTPOJIUT», MOHUMATh CYIIHOCTh
rpoiiecca JEKTPOIUTHUECKON nucconnanuu. OCHOBHBIE MOJOXKEHHS TEOPUHU AIEKTPOIUTUUECKON auccoruanuu. OnpeaeneHne KUciaoT, menoyel u
coueii ¢ Touku 3penust TOJl. Knaccupukaruio 1 XuMHIECKHUE CBOMCTBA KUCIIOT, OCHOBAHHM, OKCHIOB M cojiei. OnpenesieHne MOHATHH «OKUCITUTEIb,
«BOCCTAHOBUTEIIEY, KOKUCICHUL), «BOCCTAHOBIICHHUE.

YMeTh Tonb30BaThCS TaOdMIEeH pacTBOpUMOCTH. COCTaBISATh YpaBHEHHUS AIIEKTPOIUTHYECKOW AMCCOLMAIMHM KHCIOT, HIETIoYed U COJeH.



CocTaBnaTh ypaBHEHHs peaklUidl MOHHOIO OOMEHa, MOHUMAaTh MX CYIIHOCTb. OmnpeaensTs BO3MOXKHOCTh MPOTEKAHUS PEAKIUil HOHHOrO OOMeHa.
CocTaBnaTh ypaBHEHHs peaKLMi, XapaKTepU3YIOIINX XUMUYECKHE CBOWCTBA KUCIIOT, OCHOBaHUM, OKCUJIOB U COJIEH B MOJIEKYJISIPHOM U HOHHOM BUJE.
CocTaBisATh ypaBHEHUs pEaKIMil, XapaKTePU3YIOIINEe XUMUUYECKUE CBOMCTBA U T€HETUYECKYIO CBA3b OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COEIMHECHUM
B MOJIEKYJSIPHOM M MOHHOM Buje. OmnpenensiTh OKUCIUTEIN U BOCCTAHOBUTENM, OTIMYATh OKUCIMTEIb — BOCCTAHOBUTENIBHBIE PEAKIMHU OT IPYrUX
TUIIOB peaKIU, pacCTaBIATh KO3()PHUIIMEHTHI B OKUCIUTEIHFHO — BOCCTAHOBUTEINIBHBIX PEAKIMSAX METOI0M JIEKTPOHHOr0 OanaHca.

PactBopenue kak ¢uznko-xummueckuii npouecc. [lorarue o ruaparax u Kpucramwioruaparax. PactBopumocts. KpuBbie pacTBOpUMOCTH Kak
MOJIEJIb 3aBUCUMOCTH PAaCTBOPUMOCTU TBEPJABIX BELIECTB OT TemmnepaTypbl. HachlllleHHbIE, HEHACHIIIEHHbIE U MEPECHIILICHHBIE PACTBOPHI. 3HAUEHUE
PacTBOPOB JUIS IPUPOJBI U CEIIBCKOr0 X034MCTBa.

[lonatue 00 SIEKTPONUTUYECKON AMCCOIUAIMKN. DJICKTPOIUTHI U HEINEKTPOIUTHL. MeXaHHW3M AMCCOLMAIUN AJIEKTPOIUTOB C Pa3InYHBIM
TUIIOM XUMHUYECKOMN CBA3H. CTENEeHb AEKTPOIUTHUECKON Arccouanui. CUIbHBIE U C1a0ble 3JIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUU SJICKTPOIUTUYECKON aucconuanuu. VoHHbIe ypaBHEHHs peakiuii. YCJIOBHsS MPOTEKAaHUS pPeakiuud oOMeHa
MEXKy JIEKTPOJINTAMHU 10 KOHIA B CBETE€ HOHHBIX IIPEACTABICHUMN.

Knaccugukanus HOHOB 1 UX CBOHCTBA.

Kucnotel, ux xmaccudukarus. Juccounanus KUCIOT U UX CBOMCTBA B CBETE TEOPUHU DIEKTPOJIMUTUUECKONU IUCCOIMANUU. MOJIEKYyIsIpHbIE U
VMOHHBIE YpaBHEHHS peakUui KUCIOT. B3aumonencTBrue KUCIOT ¢ METaulaMHu. DJIEKTPOXUMUYECKUN Psii HANpsSKEHUH MeTaisioB. BzaumoneicTeue
KHCJIOT C OKCHAAMHU METauIoB. B3amMonmeicTBue KHCIOT C OCHOBAaHMAMM — pEaklMs HeWTpanu3anuu. B3anMoneincTBHE KHCIOT C COJSIMH.
Hcnonp3oBanue TaOIUIBI PACTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMHUYECKIX CBOMCTB KHCIIOT.

OcHoBanus, ux kiaccudukamus. [luccomumaius OCHOBaHM W WX CBOWMCTBA B CBETE TEOPUM DIICKTPOIUTHUYECKON IUCCOIHAITUH.
BzaumopeiicTBue OCHOBaHHMI C KHCIOTaMH, KHCIOTHBIMH OKCHIAMU M cOlsiMH. Vcmonb3oBaHue TaONUIBI PACTBOPUMOCTH JJIsI XapaKTEPUCTUKH
XUMHUYECKHUX CBOMCTB OCHOBAaHMU. Pa3iokeHne HepacTBOPUMBIX OCHOBAHHM MPH HArpEBaHHH.

Conu, ux kiaccuukanus U AUCCOLMALMS PAa3NIUYHBIX TUIOB coiieil. CBOMCTBa cojieil B CBeTE€ TEOPUHU SJIEKTPOTUTHUYECKOU ITHUCCOLMALHH.
B3anmoneiicTBue coneid ¢ MeTallaMH, YCJIOBHS MPOTEKaHMsS 3THX peakuuid. B3anmmonaeilcTBue coJiel ¢ KHCIOTaMH, OCHOBAaHUAMHU M COJISIMH.
Hcnons3zoBanue TaOIUIBI PACTBOPUMOCTH JJISl XapaKTEPUCTUKH XUMHUYECKIX CBOMCTB COJICH.

O06001menne cBeleHnii 00 OKCHIax, UX KIacCU(PUKAIIMN 1 XUMUYECKIX CBOWCTBAX.

I'eneTnueckue psbl METAUIOB U HEMETAJIOB. [ eHeTHUeCcKas CBsI3b MEX/y KJIACCAMU HEOPTaHUYECKUX BEILIECTB.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE peakKUU. OKUCIUTENb U BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBIICHHUE.

Peakiun MOHHOrO OOMEHa M OKHMCIIHUTENBHO-BOCCTAHOBUTENIbHBIE peakiuu. CocTaBiICHHE YpPaBHEHHUH OKHCIMTEIHHO-BOCCTAHOBUTEIIBHBIX
peakuuii METOJJOM 3JIEKTPOHHOTO OaslaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJJIOB, KUCIOT M COJEH B CBETE MPEACTABICHUN 00 OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
nporieccax.

JdemoncTpanuu. lcnbeiTanue BEHIECTB U MX PAaCTBOPOB HA 3JIEKTPONPOBOAHOCTH. JIBMKEHHE OKPAIIECHHBIX MOHOB B JIEKTPUUYECKOM IIOJIE.
3aBUCHMOCTD 3JICKTPOIPOBOIHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTpanuu. B3anmoelicTBre IIMHKA C CEPOi, CONITHON KUCT0TO#H, xmopuaom meau (11).
I'openne mMarnus. BzaumoneicTeue XJIOPHOM U CEPOBOJOPOIHOM BOJIBIL.

JlaGopaTopHble onbIThI. 6. Peaknuu, XapakTepHbIE 11 pACTBOPOB KHUCJIOT (COJSIHOM WIM CepHOM). 7. Peakuinu, XapakTepHbIe ISl paCTBOPOB
niesniouel (TMAPOKCUIOB HAaTpus WM Kaimusi). 8. Peakuwuu, XapakTepHble JJis pacTBOpOB cojeil (Hampumep, 1uid xyopuna meau (ll). 9. Peakuuw,
XapaKTepHbIE IS OCHOBHBIX OKCUIOB (Hampumep, s okcunaa kanbuusi). 10. Peakuuu, xapakTtepHble ISl KUCIOTHBIX OKCHIOB (Hampumep, IS



YIJIEKUCIIOTO Ta3a).
IIpakTyeckune padoTsI:
5. IlpuroToBieHne pacTBOpa caxapa U OINpeIeIeHUEe MacCOBOM JTOH ero B pacTBope. [loimydeHne KpucTaioB cosei
6. CBolicTBa KUCIIOT, OCHOBAHUI, OKCUJIOB U COJICH.
7. PemieHue SKCrIepUMEHTATBHBIX 33124
HTorosasi KOHTpOJIbLHAsI padoTa
3akperieHue 1 00001IeHre U3y4eHHOro MaTepuaa (2 yaca)

COJEPKAHUE KYPCA 9 knacca

IToBTOpEeHHE OCHOBHBIX BOIPOCOB Kypca 8 KJiacca U BBelleHHe B Kypc 9 kiacca (6u)

[TpaBuia TexHUKU 6€30MACHOCTH B XUMHUYECKOM JTa00paTOpUH.

XapaKTepHuCTHKa 2JIEMEHTA 0 €ro MOJI0KEHHUIO B MIEPUOJINYECKON cucTeMe XxuMudeckux anemeHToB Jl. Y. MenneneeBa. CBoiicTBa OKCHIOB,
KHMCJIOT, OCHOBAHUM M COJIEM B CBETE TEOPUHU AJIEKTPOJIUTHUYECKOW TUCCOLMALMU U IMPOIECCOB OKHUCIEHHUS-BOCCTAHOBIICHUS. ['eHeTnyeckue psizibl
MeTajlla ¥ HeMeTaslla.

[Tonsatue o nepexoAHbIX 3aeMeHTax. AM(POTEpHOCTh. ['eHeTHUECKUI Psi/i TEPEXOIHOTO dIIEMEHTA.

Ilepuoanueckuii 3aKOH M NEpUOAMYECKas cHUcTeMa XMMudeckux ayeMeHToB J[. 1. MeHneneeBa B CBETE ydeHHs O CTpOEHMHM aToma. Mx
3HAauYEHHUE.

JlabopaTopHsblii onbIT. 1. [loydeHne ruipokcuia MHKA U UCCIIEA0BAHNE ETO CBOWCTB.

TEMA 1

Metanasl (15 + 3 u)

[TonoskeHre METaIOB B MEPUOINYECKON crcTeMe XuMuueckux aneMeHToB [. . MenzaeneeBa. Merannndeckas: KpUCTaTM4eckas pelieTka u
MeTaJUTMYeCKasi XUMU4ecKas cBs3b. O0mme ¢pu3ndeckne cBorncTBa MeTauioB. CIUTaBbl, UX CBOMCTBA M 3HaYEHHE. XUMUYECKHE CBOMCTBA METAJIJIOB KaK
BOCCTAaHOBUTENEH. DIEKTPOXUMHUUECKUN Psii HANIPSDKEHUH METAJIOB M €r0 MCIOJb30BAHUE /I XapAaKTEPUCTUKH XUMHUYECKHX CBOMCTB KOHKPETHBIX
MeTa/uioB. CriocoObl MOMYYEHUST METAJIOB: MIUPO-, TUAPO- U JICKTpOMEeTAILTyprusi. Koppo3us MeTallsioB M criocoObl 00pbOBI C HEM.

OO0mas XxapakKTepUCTHKA IIEJOYHBIX MeTaliaoB. Meramisl B npupoge. OOmue crnocodbl ux monydeHus. CTpoeHHE aTOMOB.
[lenouyHble MeTamIbl — MPOCTHIE BEUIECTBA, WX (U3NYECKUE U XMMHYECKUE CBOICTBa. BakHelne coequHEeHHs MIEI0YHBIX METAUIOB — OKCH/IBI,
THJIPOKCUIBI M CONH (XJIOPHUIIBI, KapOOHATHI, CYNb(haThl, HUTPATHI), X CBOMCTBA U MPUMEHEHNE B HAPOAHOM X03s1iicTBe. KanuitHpie ynoOopeHus.

OOmas xapakKTepUCTHUKaA 3IeMeHTOB rnaBHoid moarpynnsl |l rpynnsl. Ctpoerue aromoB. lllenouno3emenbHble METAIBI —
MMpOCThIC BCHICCTBA, UX (bHSI/I‘ICCKI/IC U XUMHU4YECKHE CBOlicTBa. Bakueuine COCAMHCHUA MICITOYHO3CMCEIIbHBIX MCTAJJIOB — OKCHJBI, TUAPOKCHUIABI U
COJU (XJIOPHIbI, KapOOHATHI, HUTPATHI, CyNIb(haThl U (hocdaThl), X CBOMCTBA U MPUMEHEHHUE B HAPOJHOM XO3sIICTBE.

ANIOMUHUI. CTpOCHI/Ie aToMa, q)HSPI‘-IGCKI/Ie U XMMHUYECKHE CBOMCTBA MMpOCTOro BCIICCTBA. COGHI/IHGHI/IH AJIIOMUHHAA — OKCHUA U TUAPOKCHU]I,
ux amdoTepHbIil XxapakTep. Baxneiue conu anmomunus. [[puMenenune amtoMUHNS U €T0 COSTUHEHHH.

Kenezo. Crpoenue aroma, PuU3nUecKre U XUMUUECKHE CBOMCTBA MPOCTOro BemecTBa. OKCUIIBI, euOpoKcudvl dcene3a. | eHeTHUeCcKue psjibl
Fe”" u Fe*". KauectBennsie peakuun Ha Fe?* u Fe**. Baoicneiiuue conu sicenesa. 3Hauenne xKenesa, ero COSIMHEHNUIT 1 CIUIABOB B IIPUPOLE H HAPOLHOM



XO3SIICTBE.

Jemonctpanuu. OOpa3mpl MIETOYHBIX M IIEIOYHO3EMENIbHBIX MeTauioB. O0pa3ibl criaBoB. B3anMopelcTBie HATPHs, JIUTHS U KaJbIHA C
BOJI0#. B3anMoieiicTBre HATPUS M MarHus ¢ KMCI0OPOAOM. B3aumoeiicTBiue MetawioB ¢ HeMeTautaMu. [lonmyuerue ruapokcuaos skesesa (1) u (11).

JlaGopaTopHble onbIThl. 2. O3HakomjieHHE C oOpasnamMu MeTauioB. 3. B3anMmojeiicTBHE METasioB C pacTBOpPaMU KHUCIOT M coieil. 4.
O3zHakoMJIeHHE ¢ 00pa3liaMy MIPUPOIHBIX COSIMHEHUN: a) HaTpHsl; 0) KaJbIus; B) aIFOMUHHUS,; T) kene3a. 5. [lomyuenue ruipookcuia alluMUHUS U €T0
B3aUMOJICHICTBHE C pacTBOpaMU KHCJOT W meioueid; 6. KadecTBeHHbIE peakiuu Ha MOHBI Fe?* u F&** 7. OcymiecTBiIeHUE IIEMOYKH XUMHUYECKUX
MpeBpalleHU METaIIOB

IIpakTH4eckue padboTsl

[Tonmyuenue 1 CBONCTBA COETUHEHUI METAIIIOB;

Pemienne sxcriepuMeHTAIBHBIX 33249 Ha PACIIO3HABAHUE U MTOJTYYCHUE BEILIECTB.

TEMA 2

Hemeranasl (23 u + 3u)

OOmrast xapakTepuUCTHKa HEMETAJIOB: TOJIOKeHHEe B mepuoaudeckoit cucteme J[. M. MenneneeBa, OCOOCHHOCTH CTPOEHHS aTOMOB,
ANEKTPOOTPHUIIATETFHOCTh KaK Mepa «HEMETAITTUYHOCTH», PAJ DIEKTPOOTPULIATENBHOCTH. KpucTanmudyeckoe CTpoeHHE HEMETalllIOB — MPOCTHIX
BewecTB. Aitorponus. Puznyeckue CBONCTBA HeMeTaioB. OTHOCUTENBHOCTh NMOHATUN «METalll», «HeMmeTaul». Hemeramnbl: aTOMbl M IPOCTHIE
BemecTBa. Boznyx. Kucnopoa. O30H.

Bonopon. Ilonoxenue B mepuognveckoit cucreMe xumuaeckux anemeHToB JI. . MenneneeBa. CTpoeHne aToMa U MOJIEKYJIbl. Du3ndeckue
Y XUMHUYECKUE CBOMCTBA BOAOPO/IA, €T0 MOJIyYEHUE U IPUMEHEHHE.

O6mas xapakTepucTtuka ranoreHoB. Crpoenue atomoB. [IpocThie BemiecTBa, uX (uU3NYECKUE U XUMUYECKUE cBOMCTBa. OCHOBHbBIE
COEIMHEHUS TaJOTEeHOB (TaJIOT€HOBOMOPOABl U TallOTEHUABI), UX CBoicTBa. KauecTBeHHas peakmusi Ha xJopua-uoH. KpaTkue cBeneHus o Xjope,
opome, prope u none. [lpumeHeHre rajloreHoB U UX COEIMHEHUI B HAPOJIHOM XO3SHCTBE.

Cepa. CrpoeHne aToma, ajsIOTPONHsI, CBOMCTBA U nMpuMeHeHne pomOudeckoit cepol. Oxcuanl cepol (1V) u (VI), ux monyuenue, cBoiicTBa u
npumenenue. Ceposodopoonas u cepHucmas kuciomsel. CepHasi KUCIIOTa U €€ COJIM, X MPUMEHEHUE B HApOJHOM xo3siicTBe. KauecTBeHHas peakuus
Ha cynb(haT-uoH.

A3o0T. CTtpoeHHe aToMa M MOJIEKYJIbl, CBOMCTBa MPOCTOTO BEIIECTBA. AMMHAK, CTPOCHHE, CBOMCTBA, MOJIydeHUE W TNpumeHeHue. Conu
aMMOHUsI, X cBolicTBa U npumeHenue. Oxcunsl azota (1) u (V). A3otnas kucnota, ee cBoiicTBa U npuMeHeHne. HUTpaTbl 1 HUTPUTEL, TpodiIemMa X
COJIEpKaHUS B CEITbCKOXO3IMCTBEHHOM MPOAYKIIMHA. A30THBIC YIOOPSHHUS.

docdop. CrpoeHue aToma, aJuUIOTPOIHS, CBOMCTBA Oelloro U KpacHoro (ocdopa, ux npumenenrne. OCHOBHBIC COSTUHEHMS: OKCUA (ocdopa
(V), oproochopras kuciaora u pocharsr. DocopHbIe yI0OpeHHS.

Yraepon. Crpoerue aToma, ajutoTpornus (anmas, rpaduT), CBOMCTBA aJIOTPONHBIX Moaupukanuii, npuMmenenue. Okeuabl yraeponaa () u
(IV), ux cBoiicTBa U MpUMEHEHHE. YTOJbHAs KUCIOTA U ee coiii. KadecTBeHHAs peakius Ha yrieKUCblil ra3. KapOoHaThl: KaabIUT, COMA, MOTAII, KX
3HAa4YCeHHE B IPUPOJIC U KU3HU yesioBeka. KauecTBeHHas peakiysi Ha KapOOHAT-HOH.

Kpemuuii. CrpoeHue atoma, KPUCTAUIMYECKHA KpPEeMHUH, ero cpoiictBa W npuMmeHeHue. Oxkcunm kpemuus (1V), ero mpupomHbie
pazHoBuAHOCTU. Cunukamul. 3Ha4YEHUE COETMHEHUN KPEMHHUS B )KUBOI U HEeXUBOW npupoe. [loHaTre o cuamKkaTHON MPOMBIIIIIEHHOCTH.

JemoncTpanuu. OOpasiibl raIoTeHOB — MPOCTHIX BEIIECTB. BriTecHeHUE XJI0poM OpoMa miu Hojia U3 pacTBOPOB UX COJIEH.



B3aunmopeiicTBre ceprl ¢ MeTaiaMu, BOJIOPOJOM U KUCIOPOAOM.

B3anmoneicTBre KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEZBIO.

[lornomenue yrieM pacTBOPEHHBIX BEIIECTB WM Ta3oB. BoccraHoBieHne meau u3 ee okcuna yriem. OOpas3ipl NPUPOAHBIX COEIMHEHUN
xJyopa, cepbl, (ocdopa, yriepoma, kpemuus. OOpas3ipl BaKHEHIIUX Ui HApOJHOTO XO3MHCTBA Cyab(haToB, HUTPATOB, KapOOHATOB, (ochaToB.
OO0pas3ibl cTeKIa, KepaMHUKH, [IEMEHTA.

JlabopaTopHble onbIThI. 8. KauecTBeHHas peakmnus Ha xjopua-uoH. 9. KadectBenHnas peaknus Ha cyiabgar-uoH. 10. Pacro3naBanue comneit
ammonus. 11. Ilonydenue yriekucioro rasa u ero pacrnosnaBanue. 12. KauectBeHHas peakius Ha kapOoHaT-uoH. 13. O3HakOMJIEHHE C TPUPOTHBIMU
cuivkatamu. 14. O3HaKkOMJIEHHE C IPOAYKLMEN CHIIMKATHON MPOMBIIIIEHHOCTH.

IIpakTyeckne padoThbi:

Pemenue sxcniepumMeHTaNIbHBIX 33124 110 TeMe «lloarpynmna kucaoponay;
Pemrenue sxcniepumeHTaNbHbBIX 33/1a4 110 TeMe «lloarpynna azora u yraepogay;
Pemenne skcniepuMeHTAIBHBIX 3a7]a4 HAa PAaCIiO3HABAHKE U IMOJTYyYEHUE BEIIECTB.

TEMA 3

Opranuyveckue coexuHenus (9 u)

HepBOHaLIaJ'IBHI)IC CBCCHUA O CTPOCHHUH OPraHNYCCKUX BEUICCTB

BemecTBa oprannueckre 1 HEOPraHMYeCKNue, OTHOCUTENFHOCTD MOHSATUSI «OPTaHUYeCKue BemlecTBay. [IpHunHbl MHOTOOOpa3usl OpraHNueCKHX
coelnHeHU. XMMHUYECKOe CTPOEHNE OPTraHNYEeCKUX COeTMHEHNN. MONeKyIsIpHbIe U CTPYKTYPHBIE (JOPMYJIIbl OPraHUUECKHUX BEIIECTB.

MertaH u 3TaH: cTpoeHue MoJieKyJl. 'opeHue Merana u staHa. JleruapupoBanue stana. [[pumenenue metana.

XHUMUYECKOE CTPOCHUE MOJIEKYJbl ATUJIeHA. J[BoilHasg cBA3b. B3aummopelcTBue »TuieHa ¢ BOJOW. Peaknuu mnonuMepuszalnud 3THIICHA.
[lonuaTuneH u ero 3HauYeHHE.

[TonsTHE O pEeaENbHBIX OJTHOATOMHBIX CIIMPTaX Ha MPUMEpax METAHOJA U 3TaHOJA. TpexaTOMHBIN CIIUPT — IIMLEPHH.

[Tonstue 00 anpaeruaax Ha MPUMEpPE YKCYCHOTO anbaeruaa. OKUCIeHNE albIeruia B KUCIOTY.

OnHOOCHOBHEBIE Mpe/ebHbIE KapOOHOBBIC KUCIOTHI HA MPUMEpPE YKCYCHOM KUCIOTH. Ee cBolicTBa M mpuMmeHeHue. CTeapruHOBasi KMCJIOTa Kak
NIPECTABUTENb KUPHBIX KAPOOHOBBIX KUCIIOT.

Peakuun sTepuukauy v IOHATHE O CIOXKHBIX 3(upax. JKUpbl Kak CII0KHBIE 23QHUPHI TTUIEPUHA U )KUPHBIX KHUCIIOT.

[Tonsitre 06 aMUHOKHUCIIOTaX. Peakiiny MOMUKOHACHCAIMU. bellku, UX cTpoeHHEe U OUOJIOTHYECKAST POJIb.

[Tonsrue o0 yrieBonax. ['nmoko3a, ee cBoiicTBa u 3HaueHue. Kpaxmai u 1emirono3a (B CpaBHEHUH ), UX OMOIOTHYEcKas Poib.

IIpeocmasnenus o noaumepax Ha npumepe noaudsmunena. «llonumepy, « MOHOMEPY, «CMPYKM. 36€HO», «CMENeHb NOIUMEPUSAYUUY, «CD MOJIEK.
macca noaumepay. Kpamkuti 0630p 8adxicHeiuux noiumepos

JeMoncTpanuu. Mojenu MOJEKyd METaHa U JpYruxX YIJIEBOJOpOAOB. B3ammopeilicTBue »TuiieHa ¢ OpOMHOM BOJOH MU pPacTBOPOM
nepMmanranata kanus. O6pasisl 3TaHona U rmiepruHa. KaduecTBeHHas peakiysi HA MHOTOATOMHBIE cUpTHL. [lomyueHue ykcycHO-3TUIIOBOTO 3¢dupa.
OwmpbuieHue xupa. B3ammopeiicTBue TIIOKO3bI ¢ aMMHAYHBIM PAacTBOPOM OKcuia cepeOpa. KauecTBeHHas peaknms Ha Kpaxmai. JlokazaTeabcTBO
Hannuus YHKIIMOHAJIBHBIX TPYIII B PACTBOPAX aMUHOKHCIOT. ['opeHue 6enkoB (IIepCTH Wiu NTUYBUX NepheB). L[BeTHBIE peakiinu OEIKOB.



JlaGopaTopHbie onbIThI. 15. M3roToBienue Moaenei MojeKyn yriieBoaopoaoB; 16. CoiicTtBa riauuepuna; 17. BzauMoaencTBue ritoKo3bI ¢
rugpokcugom meau (1) 6e3 HarpeBanus u npu HarpeBanuu. 18. BzaumopelicTBue kpaxmaia ¢ H0I0M.

TEMA 4

Xumus u ku3ub (9 u)

YesoBeK B MHPE BEILIECTB, MATEPHUAIIOB M XUMUYECKIX PEAKIIUI.

Xumusi u 300posve. Jlekapcmeenmule npenapamul, NpoOIeMbl, C63AHHbIE C UX NPUMEHEHUEM.
Xumus u nuwa. Kanoputinocme 6e1xo8, s#cupos, yeneo0os8. Koncepsanmeol nuuyesbix npooykmos.
Xumuyeckue seugecmsa Kax cmpoumeivbhule U NOOe10YHble MAMEPUATDL.

IIpupoonvle ucmouruku yeneo0opodos. Hegpmo, npupoonulii 2az, ux npumenenue.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH CPEJIbl U €T0 MOCIICICTBHSL.

[TpoGieMbI 6€301TaCHOTO MCTIOH30BAHMS BEIISCTB M XMMUYECKUX PEAKIINH B IIOBCEIHEBHOM KI3HH.

TEMA §

O0600meHne 3HAHUI 32 KYpC OCHOBHOM IIKOJbI (2 Yaca)
du3nueckuil CMbICT MopsikoBoro HoMepa aementa B [ICXD JI.W. MenneneeBa, HOMEpOB TMEpUO/Ia M TPYIIIbL. 3aKOHOMEPHOCTH W3MEHEHHS! CBOMCTB
AJIEMEHTOB M MX COEJAMHEHUWI B MEPHOAAX U TPYIIAX B CBETE MPEICTABICHUI O CTPOEHUHM aTOMOB JIEMEHTOB. 3HAUEHHE MEPUOINYECKOTO 3aKOHA. THUIbI
XUMHYECKUX CBS3€M M THUMBI KPUCTAUIMYECKUX PEIIETOK. B3amMOCBsI3b CTpOCHMS M CBOWMCTB BemlecTB. Kiaccudukaiys XUMHUYECKUX PEAKIUN 10
pasnuuHbIM npu3Hakam. lIpocteie W ciokHbIE BewiecTBa. MeTamuibl U HEMETAJUIbI. ['€HETHYECKHE PAAbl MeTallla, HEMeTalla U MEPEXOIHOrO
3JIEMEHTA.

4. TEMATUYECKOE IINTAHUPOBAHUE

Ne i/ Ilepeyennb pa3nenoB, TeM KoJu-Bo yacos
8 kimacc
1 MeTo/1bl TO3HAHUS BEIICCTB U XUMHYECKHX SBJICHUN 5
2 ATOMBI XUMHUYECKHUX DJIEMEHTOB 10
3 ITpocTeie BemecTBa 7
4 CoenuHeHns] XUMHYECKUX DJIEMEHTOB 12+1
5 N3menenust, mpoucxoIsimye ¢ BeIecTBaMu 10+2
6 PactBopenue, PactBopsl. CBOMCTBA paCTBOPOB AJIEKTPOIUTOB 18+1
7 O0600611eHME 2
HUTOIro 68
9 kJaacc
1 [ToBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca 8 Kilacca M BBEACHHE B Kypc 9 kiacca 6




2 Meraiibl 18
3 Hemeraiuisl 26
4 OpraHnyecKkue COeJMHEHUS 9
5 XWUMHSA U KU3HDb 7
6 O06001EeHne 2
7 HUTOT'O 68




CoNO~WNE

YYEBHO - METOJINYECKUN KOMILIEKT
O.C. I'abpuensH, H.I1. BockoboiinukoBa. HactonpHas kaura yuntens. Xumus. 8 kiacc. — M.: Jlpoda, 2003.
O.C. T'abpuensH. XuMus: 8 Ki1acc: KOHTPOJIbHBIE U MPOBEpOUHbIe padboThl. — M.: [Ipoda, 2005.
O.C. I'abpuensH. 3a1aun 10 XUMUHU U CITOCOOBI UX pemeHus. 8-9 kinacc. — M.: JIpoda, 2004.
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176c.
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1.
2.

Xumusi. Hactonpnas kaura yuutens. 9 kinacc: meroandeckoe nocooue / O.C.I'abpuensn, U.I'.Octpoymon. — M.: IIpoda, 2007. - 350c.
Xumus. 9 kiacc: KOHTPOJIbHbBIE U IPpoBepouHble paboThl K yueOHuky O.C. 'abpuensna «Xumus. 9 kinace» / O.C. I'abpuensn, [1.H. bepéskun,
A.A. Ymaxkosa u ap. — M.: [Ipoda, 2009. — 174c.
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1.
2.

3.

Xumust. 9 knace. Kaprouku 3ananuii. — Capartos: JIunei, 2008. — 128c.

CoBpemenHbIH ypok xumun. TexHomoruu, npuémsl, pazpabotku yueOHbIx 3austuil / 1.B.Mapkuna. — SIpocnasib: Akagemus pa3zsutus, 2008.
—288c.
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