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ITosicHuTEeIbHAA 3alICKA
Pabouas nmporpamma no yuebnomy npeamety "Xumus 9 kinace" pazpaboraHa B COOTBETCTBUH C:

1. denepanbHBIM TOCYIAPCTBEHHBIM OOPAa30BATENBHBIM CTAaHIAPTOM OCHOBHOTO OOIIETO
o0pa3oBaHMs, YTBEPXKJCHHBIM, MpHKa3oM MuHHUCTEpCTBa O00pa30BaHUS U HAyKU
Poccuiickoit ®eneparuum ot 17.12.2010 Ne 1897, ¢ uameHeHUsIMU, BHECEHHBIMU MTPUKA30M
MunucrepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanun ot 31.12.2015 Nel1577.

2. IlpumepHOi OCHOBHOM 00pa30BaTCIIBHOM MPOrpaMMO OCHOBHOT'O OOIIEro oOpa3oBaHUs

(omoOpenHol pemeHreM (enepalbHOTO  y4eOHO-METOIUYECKOTO OOBEAMHEHUS I10

obmiemy obpazoBanuto (mpoTokon oT 8 anpens 2015 r. Ne 1/15).

Agtopckoii nporpammoit I'.E Pymzutuc, @.I"' ®enpaman « Xumug 9 kimaccy.

4. ®enepalibHbIM nepeyHeM YU4eOHUKOB, YTBEP>KJICHHBIX, PEKOMEHTOBAaHHBIX
(TOMyIIEHHBIX) K MCIIOJNB30BAHUIO B O0Opa30BaTeIbHOM IIpoliecce B 00pa3oBaTEIbHBIX
YUPESKICHUAK, PEAUTU3YIONTUX TPOrPaMMBI 001IIero oOpa3oBaHUsl.

5. VYuebnsiM mianom MBOY «buuypckas cpennss odueoOpa3oBarenbHas mkosna Ne3y

W

esn u 3aga4m Kypca
eau nporpaMmmaeI:
- U3y4YEHHUE COCTaBa, CTPOCHUS U CBOMCTBA PA3HBIX BEIIECTB, XUMHUYECKUX AIIEMEHTOB —
Mpe/ICTaBUTENCH OTJIEIbHBIX TPYII IJIaBHBIX M MOOOYHBIX MOATPYII HEPUOIUYECKON CUCTEMBI
XUMHYeCcKuX 31eMeHToB J[.M.MeHneneeBa, nX COeIMHEHU, TIOJYYCHUS U IPUMEHEHUS. Y MEHUE
y3HaBaTh BEUIECTBA PA3TUYHBIX KJIACCOB COCIMHEHUN U HAXOAUTh UM IIPUMEHEHHE, IPABUIIbHO
oOpariaTbcsi ¢ HUMHU.

3agauu nporpaMmsbI:

- OCBOEHME Ba)KHEUIINX 3HAHUN 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMHUH, XMMUYECKON
CHUMBOJIMKC;

- OBJIQJICHUE YMEHHUSIMU HaOJI01aTh XUMHUUECKHUE SIBIICHUS, TPOBOIUTH XUMUUYECKHH
HKCIEPUMEHT, IPOU3BOAUTH PacueThl HA OCHOBE XMMHUUYECKUX (POPMYJI BEIIECTB U ypaBHEHUI
XUMHUYECKHX PeaKIuii;

- pa3BUTHE TIO3HABATEILHBIX HHTEPECOB U MHTEIUIEKTYAIBHBIX CIIOCOOHOCTEW B TIpoIiecce
IPOBEIEHUS XUMHUECKOT0 HKCIIEPUMEHTA, CaMOCTOSITEIbHOIO MPHOOPETEHNS 3HAaHUH B
COOTBETCTBHH C BOZHUKAIOIIIMMH )XU3HCHHBIMU HOTpe6HOCT${MI/I;

- BOCIIUTAaHHE OTHOILEHHS K XMMHMHU KaK K OTHOMY U3 (pyH/ITaMEHTaIbHbIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY 00IIeYeTI0BEYECKON KYIbTYPHI;

- IPUMEHEHHE MOJYYEHHBIX 3HAaHUNA U YMEHUH /17151 0€30I1aCHOT0 MCIOIb30BAHNUS BEILIECTB U
MaTcpHralioB B 6I)ITy, CeTbCKOM XO3JHCTBE M Ha IMPOU3BOACTBE, pCHICHUSA IPAKTUYCCKUX 3a/1a4 B
MIOBCEHEBHOM KU3HU, IPEIYNPEXKACHUS SIBICHUIN, HAHOCSAIINX BPEJ 3/I0POBBIO YeIOBEKa U
OKpY>Karollen cpene.

OO0mas xapakTrepucTuKa yueOHOro npeamera
Kypc xumun 9 kiacca cocTaBisieT OCHOBY JUIsl pACKPBITUS MUPOBO33PEHYECKUX UIEH, TAKUX,
KaK MaTepHallbHOE €IMHCTBO MPUPObI, UX T€HETUYecKasi CBsI3b, pa3BUTHE POPM OT
CPaBHUTENBHO MPOCTHIX /10 HAUOOJIEE CIIOKHBIX; 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB X
COCTaBOM M CTPOEHHEM, IIPUMEHEHUS BEIIECTB UX CBOWCTBAMU; TO3HABAEMOCTb CYIIHOCTH
XUMHUYECKHX IIPEBPAICHUN COBPEMEHHBIMHM Hay4YHbIMU MeToAaMHU. [IporpaMMma BKitOUaeT B
ce0st OCHOBBI O0IIeH 1 HEOPraHUYECKOM XUMUH, a TAKXKe KpaTKUe CBeJIeHUs1 00 OpraHMYecKux
BenlecTBax. [ Kaxa0ro pasziena Kypca nepeurciIeHbl MOAIEKAIUE U3YUEHUIO BOIIPOCHI, BUIBI
pacyeToB, XUMHUECKUI SKCIIEPUMEHT (AEMOHCTPALINH, Ta00PATOPHBIE OMBITHI, IPAKTHUECKUE
paboThI).



MecTo npeaMera B y4eOHOM IJIaHe
CornacHo yueOHOMY MIaHy 00YYCHHE XUMHUH B 9 KJacce OCYyIIECTBIsIETCS B 00béMe 68 4acoB (2
yaca B Hezieno). Pabovas mporpamma ajgantupoBaHa K ya4eOHHUKY «Xumus 9 kimace» I'.E
Pymsutuc, @.I' Penpaman.

IInanupyemMble pe3y/bTaThl OCBOCHHS Y4eOHOI0 peaMeTa
JlesarenbHOCTh B O0OYYEHMH XMMHUU HAIIPABJICHA HAa JOCTH)KEHUE 00YYarOLUIMMUCS CIETYIONX
pE3yJIbTaTOB:
JInuHocTHbIe YY1
[Tonnmanune HEOOXOIMMOCTH 00pa30BaHNUs, BBIPAKEHHOTO B MPe00iiaJaHuy yaeOHO-
II03HABATEJIbHBIX MOTHBOB U MPEANOYTEHUH COLUAIIBHOIO cl10c00a OLEHKH 3HAHUH.
Onpenenenue TUYHON MO3UIUH, TUYHOTO MHEHUS 110 TEME 00CYKICHHSI, IO PEILICHHIO 3a/1a4H,
110 HHPOPMALIMOHHOMY MaTepuay.
YMeHue Uity Ha KOMIIPOMUCC, YCTYIKU B Pa3HbIX CUTYALIUSX.
OneHuBaHue BaKHOCTH 00pa30BaHUs U MO3HAHUS HOBOTO.
YBaxuTeNnbHOE U JOOPOKEIATENHHOE OTHOIIEHUE K JIFO/ISIM.
®opmMupoBaHue LEIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOM MPAKTHKH.
[TposiBneHne MHUIIMATUBHOCTH, HAXOAYUBOCTH B PEIICHUN ITOCTABJIECHHBIX 3a1a4.
YMeHne KOHTPOJIMPOBATH M KOPPEKTUPOBATH 00pa30BaTEbHBIN MPOLIECC U PE3YIbTATHI
JESATEIIBHOCTH.
®opmupoBaHue CIOCOOHOCTH SMOIIMOHATIBLHOTO BOCIPUATHS YUeOHOU 3ajaul, CUTYyalluH,
pelIeHui, 00CYKIACHUIA.
Pa3BuTHe yueOHO-1103HaBaTEIbHON MOTUBALIUU - CAMOCTOSATEIbHBIE AEUCTBUS 110 TIOUCKY
pa3HbIX CIIOCOOOB peIIeHHs], BOMPOCHI K YUUTEII0 O CPABHEHUH Pa3HbIX CIIOCOOOB peIIeHHs], O
CpaBHEHHUHU Pa3HBIX CIIOCOOOB PaOOTHI.
OObeanHeHne yueOHbIX AEHCTBHUM B LIEIIOCTHBIN aKT Y4eOHOM 1eATeIbHOCTH, YCTOMUUBOCTh
MO3HABATEJILHOTO MHTEpPECa U CTAHOBJIEHUE CMBICI000pa3yromie pyHKINY 03HABATEIILHOTO
MOTHBA.
Cuctema y4eOHOM 1eATeTbHOCTH, 0000IIEHHOCTh, YCTOMYHBOCTh M H30MPATEIBHOCTh
MIO3HABATEJIbHBIX HHTEPECOB, TOMUHUPOBAHHUE ITI03HABATEIBHBIX HHTEPECOB B UEPAPXHUH
MOTHUBAIIMOHHOM CHUCTEMBI, IPUHATHE TIO3HABATEIbHBIM MOTUBOM (PyHKLNI OOYKIEHUS U
CMBICJIO00pa30BaHMSL.
®opmMupoBaHUEe HABBIKOB CaMO0OPa30BaHUs - OOpallleHUe K YYUTEIIO 110 MOBOAY pallOHAIbHOM
OpraHu3aly yueOHOro TpyJa, B BOIPOCaxX O JOMOJHUTEIbHBIX HCTOYHUKAX UH(OpMAIUU —
caMmooOpa3oBaHHE.
Perynstusueie YY ]|
1eJIenioIaraHue, BKIIIoUas MOCTAaHOBKY HOBBIX 1ieJIel, MpeoOpa3oBaHne MPaKTHUECKON 3a]jau B
[I03HABATENIbHYIO;
CaMOCTOSITENIbHO aHAJTU3UPOBATh YCIIOBUS JOCTH)KEHHUS LI€JM Ha OCHOBE yUeTa BbIJIEICHHBIX
YYUTENIEM OPUEHTHPOB JeHCTBUS B HOBOM y4eOHOM MaTepHale;
IUTAHUPOBATh MYTH JOCTUXKEHUS 1IeJei;
YCTAaHABIIMBATh 1IEJIEBBIE IPUOPUTETHI;
YMETb CaMOCTOSTEIHHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIATH UM;

MPUHUMATD PELIEHUs B IPOOJIEMHOM CUTYallud HA OCHOBE MIEPErOBOPOB;

aJICKBaTHO CaMOCTOSITEJIbHO OLEHUBATH IIPABUJIBHOCTD BBIIIOJIHEHUS IEUCTBUS U BHOCUTh
HE00XO0/IMMbIE€ KOPPEKTUBBI B UCIIOJIHEHUE, KaK B KOHIIE JEHCTBHUSA, TaK U 110 X0y €ro
peanu3anuy;



OBJIa/IETh OCHOBAMH IPOTHO3MPOBAHUS KaK MPEABUICHUS OyIyIINX COOBITHIA U pa3BUTHS
mporecca.

KommyHukatusubie YY /|

® YUYHUTHIBATH PA3HbIC MHEHUS U CTPEMUTHCS K KOOPAUHALMY PA3JINYHbIX [IO3ULUHI B
COTPYAHUYECTBE;

* (opMmynupoBaTh COOCTBEHHOE MHCHHE U TTO3UIINIO, APTYMEHTHPOBATH M KOOPIMHUPOBATH €€ C
MO3UIUSMH MAPTHEPOB B COTPYTHUYECTBE IIPH BEIPAOOTKE OOIIET0 PEIICHUS B COBMECTHOM
JIEATEHHOCTH;

® yCTaHABJIMBATh M CPABHUBATH PAa3HBIC TOYKU 3PEHUS, MMPEXKJIC YeM IPUHUMATD PEIICHUS U
JienaTh BeIOOD;

® apryMEHTHPOBATh CBOIO TOUKY 3PCHHSI, CIIOPUTH M OTCTAMBATh CBOIO MO3UIUIO HE
BpaXKIcOHBIM JIJIS1 OIIIOHESHTOB 00pa3oMm;

® 33J1aBaTh BOMPOCH], HCOOXOAUMBIC JIJISl OPraHU3aluKd COOCTBEHHOM ACATCILHOCTH U
COTPYZHUYECTBA C MAPTHEPOM;

® OCYIIECTBIISATh B3aMMHBII KOHTPOJIb ¥ OKa3bIBaTh B COTPYAHUYECTBE HEOOXOTUMYIO
B3aMMOIIOMOIIIb;

® aJICKBAaTHO MCIIOJIB30BATh PEYb IS TUIAHUPOBAHUS U PETYJISIIUN CBOCH JCATCILHOCTH,

® aJICKBATHO MCITOJIb30BATh PEUEBBIC CPEICTBA JUIS PEIICHUS PA3IMYHBIX KOMMYHHUKATHBHBIX
3a/1a4; BJIAJICTh YCTHOW U MUChbMEHHON PEUYBIO; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE
BBICKa3bIBaHUE;

® OpPraHU30BBIBATh U IUIAHUPOBATH Y4EOHOE COTPYTHHUYECTBO C YUUTEIIEM U CBEPCTHUKAMM,
OIPENeNATh 1eNU U (QYHKIIMH YYaCTHUKOB, CITIOCOOBI B3aMMOICHCTBUS; INITAHUPOBATH O0IINE
CHO0cOOBI PabOTHI,

® OCYIIECTBIISATH KOHTPOJIb, KOPPEKIINIO, OIICHKY JICHCTBHIA MapTHEPA, YMETh YOCIKIATh;

® paboTath B IpyIIe — yCTaHABIMWBATh paboune OTHOIICHUS, 3PPEKTUBHO COTPYAHUYATH U
CIocoOCTBOBATH MPOAYKTUBHON KOOTIEPAIMH; MHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U
CTPOUTDH NMPOAYKTHBHOC BSaHMOHeﬁCTBHC CO CBCPCTHUKAMHU U B3POCJIBIMHU,
ITo3znaBartenbHbIE YY [

* MMpOBOAUTD Ha6JHO)IeHI/Ie U OKCIICPUMCHT IO PYKOBOACTBOM YUUTCIIA,

® OCYIIECTBIATH PACHIMPEHHBIN MOMCK MHPOPMAIIUU C UCTIOIH30BAHUEM PECYPCOB OMOIMOTEK U
WHrepHerTa;

® OCYIIECTBIISATh IOUCK U BEIOOP Hanbosee 3pPEeKTUBHBIX CLIOCOOOB pellIeHus 3a1a4 B
3aBUCHUMOCTH OT KOHKPETHBIX YCIIOBHIA;

® 1aBaTb OMpEACIICHNUE IIOHATHUIM,
® yCTaHaBJIMWBAaTh IIPUYNHHO-CIICICTBCHHEBIC CBS3U,

® OCYUIECTBIIATH JIOTUUECKYIO ONIEPALIUI0 YCTAHOBIICHHS POJIOBUIOBBIX OTHOLIEHUH,
OTpaHUYEHUE TTOHATUS;

* 000011aTh MOHSATHS — OCYIIECTBISATH JIOTHYECKYIO OMEPAIIHIO TIEPeX0/ia OT BUAOBIX
MPU3HAKOB K POJOBOMY MOHSTHIO, OT MOHATHS C MEHBIIUM 00BEMOM K MOHITHIO C OOJBITIM
00BEMOM;

® CaMOCTOSITEJIPHO WJIU B TIape OCYIIECTBIISATh CpaBHEHHUE, KIaCCHU(PUKAITIIO, CAMOCTOATEIEHO
BBIOMPAsi OCHOBAHUS M KPUTEPUU TSl YKa3aHHBIX JIOTUUECKHUX OTEPAIIHii;

® CTPOUTH JIOTUYECKOE PACCYKIAEHUE, BKIIOYAIOIIEE YCTAHOBICHUE TPUUMHHO-CIIEICTBEHHBIX
CBsI3€H;

® 00BACHATH ABJICHUA, ITPOLIECCHI, CBA3U U OTHOIICHHS, BBIABIACMBIC B XOAC UCCIICAOBAHMA,



® CTPYKTYypUPOBATh TEKCThI, BKJIIOUas yMEHHE BBIACIATH TJIABHOE U BTOPOCTETIEHHOE, IIaBHYIO
UJICI0 TEKCTAa, BEICTPAUBATh MOCIIEA0BATEIBHOCTh OMMCHIBAEMbBIX COOBITHIA;

IIpeaMeTHbIE pe3ybTATHI

OOyuyaomuiicss HAYyUYUTCS:

- OTIPENIENATh COCTaB BEIIECTB IO UX (popmynam;

- COCTaBIISATh YPABHEHUS XUMUUYECKUX PEaKIIU;

- BBIYUCIIATH KOJMYECTBO, 00bEM MIIM MacCy BEIeCTBA MO KOJIMYECTBY, 00bEMY, Macce
peareHToB WU MPOAYKTOB PEaKIIHH;

- XapaKTepu30BaTh GU3NICCKUE K XUMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOIa U
BOJIOPO/IA;

- IOJTy4aTh, COOMPATh KMCIOPOA U BOJIOPO/I;

- Ha3bIBaTh COCMHEHHS U3YYEHHBIX KIIACCOB HEOPTaHUYECKUX BEILECTB;

- XapaKTepu30BaTh GU3NICCKUE K XUMUIECKIE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHMUECKUX
BEIIIECTB;

- COCTABJIATDH MOJIHBIC 1 COKPAIICHHBIC NOHHBIC YPAaBHCHHA PCAKIINU O6MeHa;

- OIPEIENATh BO3MOXHOCTh MPOTEKAHUS peaKlnii HOHHOTO 0OMEHa;

- IPOBOJIUTH PEAKLIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB;

- XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTAaBOM, CTPOCHHUEM U CBOWCTBAMHU METAIJIOB;

- XapaKTCPU30BaTh B3aMMOCBA3b MCXKAY COCTaAaBOM, CTPOCHUCM U CBOMCTBaMH HEMCTAJIJIIOB,

- Ha3bIBaTh OPraHUYECKHUE BEIIECTBA MO UX GopMylie: METaH, ITaH,dTUJIEH, METaHOJ, TaHO,
[JIMLEPHUH, YKCYCHAs KMCI0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEApUHOBAs KUCIIOTA, OJIEMHOBAs
KHCIIOTa, TII0K034;

- - XapaKTepu30BaTh METO/Ibl XUMUYECKON HayKH (Ha0JI0/IeHNE, CPAaBHEHUE, SKCIIEPUMEHT,
U3MEpEHHE) U UX POJIb B MO3HAHUU TIPUPO/IBI;

- OUCHUBATDH IMOBCACHHEC YCJIOBCKA C TOUKHU 3PpCHUA XUMHYECKOH 0€30I1aCHOCTH 110 OTHOIIEHHIO K
YeJIOBEKY U MPUPOJIE:

- UCIIOJIb30BATh 3HAHUA XUMUU IIPU C06J'IIOI[CHI/II/I IMpaBUJI UCITIOJIb30BaHUA OBITOBBIX XUMHUYECKUX
Mpenaparos;

— pa3nuyath ONacHbIe U 0€30MacHbIE BEIIECTBA;

- OLIEHUBATh BIMSHUE XUMHUECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OPraHU3M YeJIOBEKa.

Coaep:xanue yue0HOI0 npeamera

Iloemopenue ocnoenvix eonpocoe Kypca 8 knacca (3 uaca)

Ilepnonnueckuit 3axkoH W Ilepmonnueckas cucreMa XMMHYECKMX 3ieMeHToB [[. M.
MenzeneeBa B CBETE TEOPUM CTPOEHUS aTOMA.

Xumnueckas cBa3b. CTpoeHue BemecTBa. THIbI KpUCTAJUIMYECKUX PEHIETOK.

XUMHUYECKUE CBOMCTBA OKCHUJIOB, KUCIIOT, OCHOBAHUH, conel. Pacuérsl mo XMMUYECKUM
yYpaBHEHUSIM

Tema 1. Inexmponumuueckan ouccoyuayusn (10 uacos)

OJIEKTPONUTBI M HEIEKTPOIMUTHL. DJIEKTPOJIMTHYECKAs aucconumanusd. Jluccoumarus
KUCIIOT, 1enoueit u coneit. CuibHble U ciiadble 37eKTponuThl. CTeneHb Aucconuanuu. Peakm
MOHHOTO OOMEHa M YCIOBUSA MX MNpoTekaHus. OKHCIUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKIINU.
I'upponus coment.

JlaGopaTopHbie ONbITHI:

e Peakiuu HOHHOTO OOMEHA MEX1Yy paCTBOPAMU JIEKTPOIUTOB

e JlelicTBHE UHAUKATOPOB HA PACTBOPBI COJIEH
IIpakTHYeckHe 3aHATHA:

e PenieHue 3KCIIEPUMEHTAIBHBIX 3a/1a4 IO TeMe «DJIEKTPOJIMTHYECKAs AUCCOLUALIMS



Konmponsnaa paboma Nel no meme «nekmpoaumudeckas OUCCoyuayusLy

Tema 2. Kucnopoo u cepa (9 uacos)

[Tonoxxenue kuciopoma u cepbl [ICXD, ctpoenne mx aromoB. O30H — aUIOTPOMHAA
monupukanus kucnopoma. Cepa. Amnmorporms. CBoiictBa u mpumeHeHue. CepoBOIOpO/I,
cynbduapl. CepHuctsiii ra3. Cepraucras kucinora u ee conmn. Okcun cepbl (VI). CepHas kucinora
u ee coiau. OKHUCIUTENIbHBIE CBONCTBA CEpHOW KUCIOTHL. IloHATHE O CKOPOCTH XMMHYECKOMN
peakuu. Katanuzaropsl. XuMu4yeckoe paBHOBECHE.

JlabopaTopHble ONBITHI:
e Pacno3naBaHue HOHOB B pacTBOpE.
I[IpakTHyeckne 3aHATHSA:
e Pemenue sxcnepuMeHTaNbHBIX 3a/1a4 110 TeMme «Kucnopos u cepa»

Tema 3. A3om u ¢pocghop (10 uacos)

[NTonoxxenue azora u pocdopa B [ICXD, crpoeHne ux aroMoB. AMMHUAK: (U3HYECKUE U
XMMHYECKUE CBOMCTBA, TNoNyueHue u mnpuMeHeHue. Conu aMMOHHS. A30THas KHCIOTA.
Crtpoenue MoJeKylnsl W TonydeHHe. OKHCIUTENbHBIE CBOMCTBA a30THOW KHCIOTHL. Comu
a30THOH KkucnoTel. Pocdop. Amnorponust u cBoiictBa. Okcua pochopa (V). Oprodochopnas
KHCJIOTA U ee colii. MUHepaJibHbIC yI00pEHUSI.

JlabopaTopHble ONBITHI:
e BzaumopueiicTBre coJieii aMMOHUS CO IIEIOYaMU (paclio3HaBaHUE COJICH aMMOHUS).
e (O3HaKOMIICHHE C a30THBIMH U POCHOPHBIMU YIOOPEHUSIMH.
IIpakTH4yeckue 3aHATHS:
e [lomyyeHnne aMmMHaKka U H3y4eHHE €TO CBOICTB.
e OrnpezneneHne MUHEPAIbHBIX YA00pEHUH.

Tema 4. Yenepoo u kpemnuii (8 uacoes)

[Tonoxenue yrmepona u kpemuHus B [ICXD, crpoeHume ux aromMoB. AJUIOTPOIHBIE
Monudukanmuu yraepoga. XHUMHYECKHME CBOMCTBa yriepoja. AjncopOrus. YTapHbld ras:
CBOICTBa U (PU3MOTOTUYECKOE AEUCTBUE HA OPraHU3M. YTJIEKHUCIbIN ra3. YroibHas KUCJIOoTa U ee
cosu. Kpemunii u ero coequnenus. Crekio. LlemenT.

JlabopaTopHble ONBITHI:
e (O3HaKOMJIGHHE CO CBOWCTBaMH H  B3aMMOIIPEBpAICHUSIMH KapOOHATOB U
TUAPOKapOOHATOB.
e (Os3HakomJIeHHE C BUJaMM CTeksa (paboTta ¢ koulekuuen «CTeKsIo W MU3ACUs U3
CTEKJIa»
IIpakTHYeckne 3aHATHA:
o [Ilomyuenne oxcuma yriaepona (IV) u wusyuenme ero cBoiicTB. PacmosnaBanue

KapOOHATOB.

Koumponsnasa paooma Ne2 no memam «Kuciopoo u cepay, «Azom u gocgopy, «¥Yenepoo u
KPeMHULLY.

Tema 5.00uue ceoiicmea memannos (13 uacos)

[Tonoxxenne wmeramnoB B [ICXD. Meraummdeckas cBsi3b. Dusznueckne CBOWCTBA
MeTaioB. XMMUYECKHE CBOMCTBA MeTalIoB. Psia HanpsikeHus: metaiioB. ll{enounbie MeTasuibl.
Haxoxnenue B mpupone, cBoicTBa W npumeHeHune. Kambiuii u ero coeguHenus. JKecTkoCTh
BOABI M CIOCOOBI €€ YyCTpaHeHHs. AJTIOMUHUN: (QU3NYECKHEe U XHMHUYECKHE CBOMWCTBA.
AMdoTepHOCTh OKCHJIa U THUIPOKCH A amfoMUHMSL. XKene30: HaxoIeH!e B IPUPOJIe U CBOWCTBA.
Oxcunpl, ruapokcuanl u conu xkeneza (II) u xeneza (III). [Morstre o merammyprun. CrocoOb!



noiy4deHuss MetamioB. [IpoGimembl ©€30TXOMHOrO MPOU3BOACTBA B METALIYPTUU M OXpaHa
OKpy»aro1en cpeapl. CruiaBbl, UX IPUMEHEHHE.
JlabopaTopHbIe ONBITHI:

e PaccMmoTpenue o0pa3oB METAIIOB

e BsanmoneicTBre METAIUIOB C PACTBOPAMHU COJIEH.

e Jlonyuenue ruapokcunos xenesa (1I), (III) u B3aumonelicTBre UX ¢ KUCIOTaMHU.
I[IpakTHyeckne 3aHATHSA:

e PenieHue 3KCIEpUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTaibl U UX COeAMHEHUS»
Koumponvnan paboma Ne3 no meme «Memannvt u ux coeOuHeHus1»

Tema 6. Ilepsonauanvnovie npeocmasnenus 00 Op2aHUUECKUX 6eUlecmeax.
Beeoenue ¢ opzanuueckyro xumuro (15 uacoe)

[lepBoHavasbHBIE CBEEHUSI O CTPOCHUM OpraHWYecKHUX BelecTB. [lonokeHus Teopuun
opranmveckux coeauHeHuit A.M. byrtaepoBa. W3omepusi. YmpomienHas kiaccudukanms
opranuueckux coeauHenui. [IpenenbHble yrieBomoponsl. IlpencraButenu, ¢uznueckue u
XUMHUYECKHE CBOWCTBA, MpUMEHEHHEe. HemnpenenbHbie yrieBoaopoabl. DTHICH: (U3NUECKUE H
XUMUYECKHE CBOMCTBAa. AueruieH. /[lueHoBbie yrieBogopoasl. IloHATHS O UMKIMYECKHX
YII€BOI0pOAaX. [IpupoaHble HCTOYHUKM  YIJIEBOAOPOJOB, MX 3HAYUMOCTb. 3aluTa
atMoc(epHoro Bo3Ayxa OT 3arpsisHeHud. OpHOATOMHBIE CHOHPTHL. MeTaHON W 3TaHOM:
¢uznonoruyeckoe JeiCTBUE HA OPraHU3M 4eJoBeKa. MHOroaTOMHBIE CIUPTHI. DTUIIEHIJIMKOJIb,
rnepud. KapOoHoBbIe KHCIOTH. MypaBbHHAsE M YKCYCHasi KHCIOTHI. Briciiue kapOOHOBBIE
kucyoTel. Croxxknabie 3gupbl. Kupsl. buonornyeckas poss xxupoB. [11r0oko3a, caxaposa, kpaxman
u nesmnono3a. Haxoxnaenue B nmpupone. buonornueckas ponb. benku. CoctaB u Guonornyeckas
poutb. [Tonumepst. [TonmaTHIIEH, TOTUITPONWIIEH, TOJIMBUHUIXJIOPUL.

JlaGopaTopHble ONBITHI:
e 3HAKOMCTBO ¢ 00pa3lamMu JIEKAPCTBEHHBIX MPENapaToB
Konmponvnaa paboma Ned no meme «Opeanuueckue coeOuHeHus».

TpeOoBaHus K YPOBHIO MOATOTOBKH BHINTYCKHUKOB
B pesynbrare n3ydyeHuss XuMUM YYE€HHUK TOJDKEH
3HATH/TIOHUMATh:
1) XUMH4YeCKYI0 CHMBOJIMKY:
— 3HAaKu XMMHUYECKHX 3JIEMEHTOB
—  (opMyIIBI XUMHUYECKHUX BEIIECTB
— ypaBHEHUS] XUMHYECKUX PEaAKIUM
2) BaxkHeHIIMe XUMHUYECKHUE MOHATHUS:
— XHMMHUYECKHU DIIEMEHT, aTOM, MOJIEKYyJia, OTHOCHUTEIIbHbIE aTOMHas M
MOJIEKYJIIpHAs MacChl, MOH, XUMUYECKasl CBS3b
— BEMIECTBO, KIacCU(PUKAIIUS BEIIECTB
— MOJIb, MOJIIPHASI Macca, MOJISIPHBIA 00beM
— XHMHYECKas peakmus, KJiaccuukanus peaxkiun
— DJEKTPOJUT U HEDJIEKTPOIUT, HIEKTPOJUTHYECKAs AUCCOLMALIMS,
OKHCJIUTENIb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIIEHUE
— amoTponus
—  THAPOIIN3
— CKOPOCTh XMMHYECKHX PEaKIMid, XUMUYECKOE pPaBHOBECHE, KaTaIn3aTOpPHI,
azcopous
— OpraHuyeckasl U HeOpraHM4ecKast XuMust



—  YIJIEBOAOPOJbI, CIHUPTHI, KAPOOHOBBIE KHCIOTHI, )KUPBI, YIIEBOAbI, OENKH,
MOJINMEPBI, AMUHOKHCIIOTHI
3) OCHOBHBIE 32aKOHbI XUMHH:
— COXPaHEHHS MacChl BEILECTB, IOCTOSAHCTBA COCTaBa, IEPUOAUYECKUN 3aKOH
— OCHOBHBIC IIOJIOKEHMsSI TEOPUHM CTPOCHUS OPraHMYECKHX COCIUHEHHU
A.M.bytneposa

4) OCHOBHBbIC TEOPHMHM XMMHM: XUMHUYECKON CBA3H, DJIEKTPOIUTHUECKON AMCCOLMALH,
CTPOEHMS OPTaHNYECKUX COCIUHEHUM.

S) BaxkHelilIMe BelleCTBA M MAaTepPHAJIbl: OCHOBHbIE METAJJIbl U CIUIABbI, CEpHas,
COJIsIHAsA, a30THAs M YKCYCHas KMCIOTBI, IIEJI0YM, aMMHMAK, MUHEpaJbHbIE y100peHus,
MeTaH. DTUJICH, alleTUIIeH, OCH30J1, ATaHOJI, XKUPBI, MbUIA, TIII0OK03a, caxapo3a, KpaxMail,
KJIeTyaTKa, OEeJIKU, UICKYCCTBEHHbIE M CHHTETUYECKHE BOJIOKHA, Kay4yKH, IJIACTMACCHI.

YMeTb:

1) Ha3bIBATh XUMHUYECKUE DJIEMEHTHI, COCAUHCHUSA H3YUYEHHBIX KIIACCOB; COCIAMHCHUSA
HEMETAJUIOB M METAJUIOB, OPraHMYECKUE COCIUHEHHs, H3Y4YEHHBIE BEIIECTBA IO
TPUBUAIBHOMN WJIM MEXyHApOIHOM HOMEHKJIIATYPE;

2) ompeaeasiTb BAJNCHTHOCTb M CTENEHb OKHUCICHUS XMMHYECKHX DIJIEMEHTOB, THII
XUMHUUYECKOHN CBSA3M B COCOUHEHMSX, 3apsl MOHA, XapaKTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCIUHEHUN, OKHUCIHTEIb M BOCCTAHOBUTENb, IPUHAIJIECKHOCTD
BELIECTB K Pa3JIM4YHbIM KJIacCaM OPraHMYeCKUX COCIUHEHM;

3) XapakTepu30BaTh 3JEMEHTbl MAJIbIX IEPHOJOB IO MX IOJIOKEHUIO B NEPUOIUYECKON
cucreme JI. M. MenzeneeBa; oOliye XUMHUYECKHE CBOMCTBA METAJIOB, HEMETAIJIOB,
OCHOBHBIX KJIACCOB HEOPraHWYECKUX M OPraHHYECKUX COCJUHEHUN; CTPOCHUE U
XUMHYECKHE CBOMCTBA U3yUYEHHBIX OPIraHNYECKUX COCINHEHUN;

4) 00BSACHATH 3aBUCHUMOCTh CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHUS, HPUPOLY
XUMHUYECKON CBSI3U (MOHHOW, KOBAJEHTHOW, METAIIIMYECKOW), 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKON peaklMU U MOJI0KEHUSI XUMUYECKOTO PAaBHOBECHS OT PA3JINYHBIX (PaKTOPOB;

5) BBINOJHATL  XUMUYECKHM  DKCIEPUMEHT  II0  PACIO3HABAaHUIO  BaKHEHIIMX
HEOPraHWYECKHUX U OPraHUYECKUX BEIIECTB;

6) TPOBOJUTH CAMOCTOSATENIbHBIM MOUCK XMMHUYECKOH HH(POPMALUU C HCHOJIb30BAHUEM
Pa3IUYHBIX MCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JAaHHBIX,
WuTepHeT-pecypcoB);

7) MCHOJIB30BATH KOMIIBIOTEPHBIE TEXHOJIOTUU Uil 0OpaOOTKH M IMepeiayd XUMHUYECKOU
UH(OPMALIMK U ee MPE/ICTaBICHUS B pa3INuHbIX hopMmax;

8) HCIoJIbL30BATH NPUOOpPETEeHHbIE 3HAHUS M YMEHHS B IPAKTUHYECKOM 1esiTeIbHOCTH 1
MOBCEIHEBHOM KU3HH C LIENBIO:

9) 0OBsACHEHUS XUMHYECKHX SBJIEHUH, NPOUCXOASIIMX B TMpupoae, ObITY U Ha
IIPOU3BOJCTBE;

10) orpeniesieHnsT BO3MOXHOCTH TPOTEKAHMS XHMHMYECKUX MPEBPAILECHUA B Pa3IMYHBIX
YCIJIOBUSIX U OLIEHKU UX IIOCJIEICTBU;

11) 3KOJIOTMYECKH TPAMOTHOTO TIIOBEIECHHUSI B OKPYXKAIOLIEH Cpeae; OLUEHKH BIUSHUSA
XUMUYECKOTO 3arpsA3HEHUs OKPY)KAIOIIEH CpeAbl Ha OpPraHu3M 4YelIOBeKa U Jpyrue
JKUBbIE OPraHU3MbI; 6€30MacHOro o0palleHusl ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMU,
1a00paTOpHBIM 000PYI0OBAHUEM;

12) MIpUTOTOBIIEHUS PACTBOPOB 33JaHHOW KOHIEHTPAIIMU B OBITY U Ha IPOU3BOJICTBE;

13) KpUTUYECKOM OLEHKH JIOCTOBEPHOCTH XUMHUYECKOW WH(pOpMaIMM, MOCTyHaromeld u3
Pa3HBIX HICTOYHUKOB.



JlabopaTopHble U NpaKTHYeCKHe padoThl

HaunmeHoBaHue TeM

JlaGopaTopHbie padoThI

IIpakTHyeckue padoThI

DJIEKTPOJIUTHYECKAS
AMCCOUALMS

Ne 1 «McnbITanue BelecTs Ha
AIEKTPHYECKYIO IPOBOIMMOCTEY

Ne2 «Peaxius oOMeHa MeX Ty
pacTBOpaMU AJIEKTPOIUTOBY

Ne3 «JleiicTBUE HHAMKATOPOB Ha
pacTBOPSHI coJieil»

Nel «PemeHune sxcnepUMeHTaIbHBIX
3a7a4 1Mo TeMe «DNEKTPOTUTHYECKAs
JVICCOLMALIIS

Kucaopon u cepa

Ned ««Pacmio3nanwne cymnbhun-,
CynIb(uT-, Cynb(paT-nOHOB B
pacTBOpax»»

Ne2 «Pemrenue sKCriepUMEHTATBHBIX
3agad4 mmo Teme «Kucnopon u cepa»

A3or u docdop

Neo5 «BzauMojeiicTBue cojieii aMMOHUS
C HIETOYaMU)

Ne3 «Ilonmyuenne aMMuaka M H3y4eHHE
€r0 CBOICTB»

Ne6 «O3HaKOMIIEHHE C a30THBIMH U
¢dochopHEIMU YIOOPSHUIMI))

Ned «Onpenenenne MUHEPAITHHBIX
yIoOpeHni

Yraepoa u kpemuui

Ne7 «O3HaKoOMIICHHE CO CBOMCTBAMH H
B3aMMOTIPEBPAIICHUSIME KapOOHATOB U
THJIPOKapOOHATOBY»

Ne® «O3HakoMIIEHHE ¢ BUJAMHU CTCKIIa)
(pabota ¢ xomrekmueir «CTEKIIo U
H3JICTIVS M3 CTEKIIA)

Ne5 «Ilomyuenne okcuga yriaepona (IV) u

U3y4EHHUE €ro CBOMCTB. PacniozHanue
KapOOHATOBY

O01me cBOIiCTBA METALJIOB

Ne9 «PaccmoTpenune o0pasios
METaJLIOBY

Nel0 «B3aumMoseiicTBre METAILIIOB C
pacTBOpaMHu COeil»

Nell «ITomyueHune ruIpOKCUIOB XKee3a
(ID), (IIT) 1 B3auMOIEHCTBUE HX C
KHCTIOTaMM»

Ne6 «Permienue sKcrepuMeHTaTbHBIX
3a1a4 1o teme «MeTauibl U UxX
COC/IMHEHUSI»

Opraﬂuqeucne COCAUMHCHUSA

Nel2 «3HakoMcTBO ¢ 0Opa3amMu
JICKAPCTBEHHBIX MTPENapaToB»




KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHUE

Ne Paznen/Tema ypoka Komnuectso | [lara nposenenus
4acoB
OKa
yp 1aH bakt
Pa3znes 1. MHorooopa3ue xumMmudeckux peaxkuuii (15 1)
Kunaccnpukanusi XMMHYECKUX peaKkluii- 7 4acoB
1 Knaccudukanus XuMHUUeCKUX peaklui, peakiuu 1 04.09
COCIMHEHUS, pa3JI0KEHUs, 3aMEIICHNUs1, OOMEHa.
2 OKHCIHUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU. 1 05.09
3 TemioBbie 3 (HEKTHl XUMUYECKUX PEaKLIUM. 1 11.09
4 CKOpOCTbh XMMHUECKUX PEAKIIHMA. 1 12.09
5 IIpakTuyeckas padora Nel. M3yueHue BIussHUS 1 18.09
YCIJIOBHMM NPOBECHUS XUMUYECKON PEAKIIMU Ha €€
CKOpOCTb.
6 Oo6patumsie peakiuu. [loHsTHE O XUMHUYECKOM 1 19.09
PAaBHOBECHH.
7 Pemenne 3amau 1 25.09
XuMHYeCKHe peaklii B BOAHBIX PaCTBOpPax-8 uacos
8 CyurHocTs nporuecca 31eKTPOJIUTUYECKON 1 26.09
JUCCOLIMAIINY.
9 Jluccomuanus KUCI0T, OCHOBaHHUM, COJIei 1 02.10
10 Crnalble v CUIIbHBIE JIEKTPOIUTHL. CTEeTeHb 1 03.10
JUCCOIUAIINU.
11 Peakuin nvoHHOTO 0OMEHA U YCIOBUS UX 1 09.10
MPOTEKAHUS.
12 I'mpponus conen 1 10.10
13 XUMHUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB 1 16.10
HEOpPraHMYECKUX COEIUHEHUN B CBETE
MPEJICTABICHUIA 00 AIEKTPOIUTUYECKON
JUCCOLMAIIMU ¥ OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSIX.
14 IIpakTyeckas padora 2. Pemenue 1 17.10
JKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «CBOMCTBa
KHUCJIOT, OCHOBaHUM, COJIEN KAK 3JEKTPOIUTOBY.




15 KontposbHas padora no remam 1 u 2. 23.10
Paznen 2. Muorooopasue Beuectn (44 4)
Hemerasuisbl -2 yaca.
16 OO0m1as xapakTepucTUKa HEMETAILJIOB 10 UX 24.10
MIOJIO’KEHUIO B MIEPUOINYECKON CHCTEME.
17 Bonopoanbie coequHeHNs HEMETALIOB. 06.11
I'asorensl- S yacos
18 XapakTepHucTUKa raJloreHoB. 07.11
19 Xiop. 13.11
20 XJ10pOBOJOPO/A: MOJYUYEHHUE U CBOMCTBA. 14.11
21 ConsiHast KUCIIOTa U €€ COJH. 20.11
22 IIpakTuyeckas padora Ne3:«llomyuenue 21.11
COJISTHOM KUCIIOTHI U U3yYCHHE €€ CBOMCTBY»
Kucaopoa u cepa — 7 yacos.
23 XapakTepucTrKa KUCIOpOIa U CEPHI. 27.11
24 CBolicTBa U MPUMEHEHHUE CEPBHI. 28.11
25 CepoBonopon. Cynbdussl. 04.12
26 Oxcup cepsl (IV). CepHucras Kuciora. 05.12
27 Oxkcup cepsol (VI). CepHast KHCIIOTa U €€ COJH. 11.12
28 IIpakTnyeckas padora 4. 12.12
Penrenue skcriepuMeHTaIBHBIX 33]1a4 110 TEME «
Kucnopon u cepa»
Pemienune pacueTHbIX 3a1a4
A3ot u ¢pocdop — 8 yacos.
29 Xapaktepuctuka azota u Gpocdopa. Puznueckue 18.12
U XUMHUYECKHE CBOIMCTBA a30Ta.
30 AMMHaK. 19.12
31 IIpakTnyeckas padora S. 25.12




[Tonydyenne aMMHuaka U U3y4eHUE €ro CBOKCTB.

32 Conu aMMOHUSI. 26.12

33 A30THas KUCITOTA. 15.01

34 Comnu a30THOM KUCTIOTHI. 16.01

35 docdop. 22.01

36 Oxkcua pocdopa (V). Dochopras kuciora, ee 23.01
COJIH.

Yriaepoa u kpeMHuil — 9 yacon

37 XapakTepuCTHKA YyIIIEpoJa U KPEMHUS. 29.01
AnnoTtponus yriepoja.

38 XUMHYECKUE CBOMCTBA yriaepoaa. Aacopoiusi. 30.01

39 Oxkcun yrinepona (II) - yrapusrii ras. 05.02

40 Oxkcup yriepona (IV) - yriekucnslii ras. 06.02

41 VYronbHas kuciorta u ee coiu. Kpyrosopor B 12.02
npupoie.

42 IIpakTuyeckas padora 6. [lonydyenue okcuaa 13.02
yraepona (IV) uzyuenue ero cBOMcTB.
Pacnio3naBanue kapOOHATOB.

43 Kpemnuuii. Oxcun kpeMuus(IV). 19.02

44 Kpemuuesas kucnora u €€ conu. CTexio. 20.02
LlemeHT.

45 KonTposbHas padora no teme «Hemeramibiy. 26.02

Mertannbl (00masi XxapakTepucTuka)-13 yacos

46 XapakTepucTHKa METAIIOB. 27.02

47 Haxosxnenue B nmpupojie u o01me crocoObt 04.03
MOJTyYEHUSI.

48 XUMHYECKUE CBOMCTBA METAJIOB. 05.03
DIEKTPOXUMHUYECKHH Psil HAMIPSHKEHUI METaIJIOB

49 CnuaBbl. 11.03

50 [Ieno4Hkle METAIIBI. 12.03

51 Marnuii. [llenouyno3emMenbHbIE METAIIbI. 18.03




52 Baxxueiimue coeqnHeHNs Kaabus. JKecTKOCTE 1 19.03

BOJIBI.
53 ATIOMUHUT. 1 01.03
54 Baxwuelime coeIMHEHNS ATFOMUHUSL. 1 02.04
55 Keneso. 1 08.04
56 CoenuHenus xeinesa. 1 09.04
57 IIpakTyeckas padora 7 1 15.04

Pemenne SKCHICPUMCHTAIIBHBIX 3a1a4 11O TCMC «
MerTanisl 1 ux COCANHCHUA»

58 KoHTposbHas pabota mo teme «MeTajibhy 1 16.04

Pasnen 3. Kparkuii 0030p BaskHellIuX opraHuvyecknx BeuecTs (74)

IlepBoHauyajibHbIE MpeCTABJIEHNS 00 OPraHNYeCKHUX BeleCTBaX — 7 4acoB

59 Opranunueckas xumus. [Ipenenbubie 1 22.04
(HaChIILIEHHBIE) YTIEBOIOPOIbI.
60 HenpenenbHbie (HEHACHIIIEHHBIE) YTIIEBOIOPO/IBI. 1 23.04
61 ITonumepsr. 1 29.04
62 [TpousBoaHbIe yrieBo10poa0B. CIIUPTHL. 1 30.04
63 KapOonossie kucnotsl. CroxkHbie 3¢pupsl. XKupsl. 1 06.05
64 YrneBoasl. 1 07.05
65 AMHHOKHUCTOTHI. benku. 1 13.05
66 HTorosoe noBTOpeHUE 1 14.05
67 Htorosast KOHTpoJIbHAs paboTa 1 20.05
68 AHaJIu3 UTOTOBOM KOHTPOJIBLHON pabOTHI 1 21.05
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