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IlosicHuTeILHAS 3aMUCKA

Pabowyas mporpamma 1O XMMUM Ui OCHOBHOM INIKOJBI COCTaBJieHA Ha OCHOBE:
OyHIAMEHTATBHOTO SiApa COJEpKaHus oOmiero oOpasoBanus, TpeboBaHUN K pe3yiabTaTam
OCHOBHOTO 00mero oOpa3oBanusi, npeicTaBieHHbIX B PDenepansHoM [ocynapcTBeHHOM
Crannmapre O6mero O6pazoBanus BToporo nokoienus (IIpuka3 Munobpuayku ot 17.12.2010r.
Nel1897); mpumepHbIX mporpaMMm 1O y4eOHbIM mpeameTam «XuMmus 8-9 kimaccb» (CTaHIApThI
BTOpOTO NIoKoJieHus ) M., [Ipoceemenue, 201 1; aBTopckoit yae6Ho# mporpammel O.C.I"abpuensH
«[Iporpamma ocHoBHOro oOmero ooOpasoBanus. Xumusa. 8-9 wimacce». M.: [poda,2012;
(®roc)..

Jannas pabodas mporpaMMa OPHEHTHpPOBaHAa Ha HCIIOJIB30BaHUE YYCOHUKOB 1O XUMHH U
yueOHO-MeToanueckux nocobuit YMK, co3gaHHBIX KOJJIEKTUBOM aBTOPOB IO, PYKOBOJCTBOM
O.C.I'abpuensiHa.

OO01mme eI OCHOBHOIO 00111er0 00pa30BaHus ¢ y4eToM cneuupukn Kypca XuMuu
[enmm xuMu4eckoro 00pa3oBaHMs B OCHOBHOH IIKOJIE (POPMYIIUPYIOTCS Ha HECKOJIBKUX YPOBHSIX:
r100aTbHOM, METalpeAMETHOM, JIMYHOCTHOM M TIPEAMETHOM, Ha YpOBHE TpeOOBaHUH K
pe3ybTaTaM OCBOCHHUS COJICPIKaHUS TPEAMETHBIX IPOTPAMM.

OcHoBHOeE 0011ee 00pa3oBaHue - BTOpas CTyMeHb 001mero oopazoanusi. OIHOM U3 BaXKHEUIIINX
3aad dTOTO JTama SBJSETCS MOATOTOBKA OOYJaroIIUXCs K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KH3HEHHOTO M TnpodeccruoHanbHOro mnyru. OOyyaroniyecs: JOKHBI HayYMThCS
CaMOCTOSITEIbHO CTaBHTh IEIH W ONPENeisiTh MYTH WX JOCTHKCHHS, WCIOJIh30BaTh
MpPUOOPETEHHBI B IIKOJIE OMBIT JESITEIHPHOCTH B PEATbHOW KH3HH, 32 paMKaMH Y4eOHOTO
mporiecca.

['maBHBIC 11ETTH OCHOBHOTO O0IIET0 0Opa30BaHMS COCTOST B:

1. ¢opMupoBaHUU IIEIOCTHOTO MPEACTABICHUS O MHPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHMSIX, YMEHHUSIX U CIIOCO0aX IeATEIbHOCTH;

2. TpuOOpETeHUH OTbITa Pa3HOOOPa3HOH JACATEIHHOCTH, TTO3HAHUS U CAMOIIO3HAHNS,

3. MOAroTOBKE K  OCYIIECTBJICHHIO  OCO3HAHHOIO  BbIOOpa  WHIMBUAYaJbHOMN
00pazoBaTesIbHON WK TPO(HEeCcCHOHATBFHON TPACKTOPHUH.

Bonbuioit BkIaag B JOCTH)KEHHME TJIABHBIX LieJe OCHOBHOTO oOIIero o0pa3oBaHHs BHOCHUT
uzyuenue xumun. Kotopoe npu3Bano o6ecrneyuTs:

1. dopmupoBaHue cUCTEMBbl XMMHUYECKUX 3HAHHHM KaK KOMIIOHEHTa €CTECTBEHHO-HAay4uHOM
KapTHUHBI MUDA;

2. pa3BUTHE JIMYHOCTH OOyYalONIMXCS, UX MHTEIUIEKTyallbHO€ W  HPaBCTBEHHOE
COBEpUICHCTBOBaHUE, (OPMUPOBAHHE Y HHUX T'YMaHHUCTUYECKUX OTHOIUIEHUN U
9KOJIOTHYECKH 11e71ecO00Pa3HOTo MOBEJACHHUSI B OBITY U TPYIOBOU JESITENLHOCTH;

3. BBIpAOOTKY MOHMMaHUs OOUIECTBEHHONW NOTPEOHOCTH B PA3BUTUU XHMHH, a TaKkKe
dbopMHpoBaHHE OTHOLIEHUS K XUMUM KaKk K BO3MOXKHOW obOmactu Oynymieit
MPAKTUYECKON JesITEeNbHOCTH;

4. dopMupoBaHue yMeHUW O€30MacHOr0 OOpalleHHsl ¢ BEUIECTBAMH, HCIOJb3YeMbIMU B
MTOBCEHEBHOM KH3HHU.

[enstMu U3y4eHHs] XMMUU B OCHOBHOM IITKOJIE SIBIISIOTCS:

1. ¢opmupoBaHue y oOydarolIMXCsl YMEHUs BUAETh M MOHUMATh IIEHHOCTb 00pa3oBaHMA,
3HaYMMOCTh XHMHUYECKOTO 3HAaHUS [UIl KaXIOro YeJOBEeKa HE3aBUCUMO OT €ro
npodeccuoHabHON JesATeNbHOCTH;, YMEHUsl pa3nuyarh ()akThl U OIEHKH, CPaBHUBATh
OILICHOYHBIE BBIBOJIbI, BHJIETh UX CBSI3b C KPUTEPHSMM OLIEHOK U CBsI3b KPUTEPHEB C
OTIpe/IeNIEHHOW CUCTEMOM LieHHOCTeH, (hopMynupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3UIIHIO;

2. dopmupoBaHue y 00y4yarOMMXCs IETOCTHOTO MPEICTABIEHUSI O MUPE U POJIM XHUMHHU B
CO3/IaHUM COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTUHBI MHpa; yYMEHHS OOBACHSATH
O00BEKTHI M TPOLECCHl OKpY)KaloIleld eHCTBUTENHOCTH — HPUPOJHOM, COLMANBHOM,
KYJIBTYpHOU, TEXHUYECKON CPEeIbl, UCHOJBb3Ys IS 3TOTO XMMHUYECKHE 3HAHUS;



3. mpuoOpereHne OOYUYAIONIUMUCS OIBITa PA3HOOOpPA3HOW MAEATEIBHOCTH, TO3HAHUS U
CaMOTIO3HAHUS; KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTEHTHOCTEH), HMMEIOIINX
YHHUBEPCAJIbHOE 3HAUYEHHUE JUIsI Pa3IMYHBIX BUJOB JEATEIBHOCTH: PEIICHUs MpolIieMm,
NPUHATHUS PEIICHHUH, TOMCKa, aHanu3a U 00paboTku MHGOpPMAIKU, KOMMYHHUKAaTHUBHBIX
HaBBIKOB, HAaBBIKOB M3MEPEHMH, COTPYJHHYECTBA, OE30MacHOTO oOOpamieHus ¢
BEIIIECTBAMH B MOBCEAHEBHOM KH3HH.

OcHoéHbiMU udesimuy yIeOHOTO TpeMeTa XUMHUS SBIISIOTCS
O MaTepHaJbHOE eIMHCTBO BEIIECTB €CTECTBEHHOTO MHUPA, UX TEHETUYECKas CBS3b;
O TIPUYMHHO-CJICJICTBEHHBIC CBSI3U MEXIY COCTaBOM, CTPOCHHEM, CBOWCTBAMH, MOJYYEHHUEM H
MPUMCHEHHEM BEIICCTB;
O TI03HaBaE€MOCTh BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKIX PEaKIHii;
O OOBSICHAIOMAS W TPOTHO3UPYIOUIAsl POJIb TEOPETHYECKUX 3HAHWU JUIS (PaKTOJIOTHUECKOTO
MaTepHualia XMMHUH JIEMEHTOB;
O KOHKPETHOE XHMHYECKOE COCIMHEHHUE KaK 3BCHO B HEMPEPHIBHOHM IeMH TMpeBpaIleHUN
BEIIIECTB, YIACTBYIOIIEE B KPYrOBOPOTE XUMHUECKMX DJIEMEHTOB M XMMUYECKOH SBOJIOLINH;
O OOBEKTHBHOCTh M IO3HABAEMOCTh 3aKOHOB MPUPOIBI; 3HAHUE 3aKOHOB XHMHHU MO3BOJISET
YIPaBISATh XUMHYCCKUMH TIPEBPAIICHHUS MU BEIISCTB, HAXOJUTh SKOJOTMYECKH O€30MacHbIC
CTIOCcOOBI IPOM3BOJICTBA U OXPAHBI OKPYXKAIOIIEH CPE/IbI OT 3arpsi3HEHHUS;
O B3aMMOCBSI3aHHOCTh HAYKH M TPAKTHKH, TPEOOBAHMUS MPAKTUKU — JBIDKYIIIAs CUJIa Pa3BUTHS
HAYKH, YCIIEXH MPAKTUKU 00YCIOBJICHBI JOCTHKCHHSIMU HAYKH;
O pa3BUTHE XHUMHYECKOW HAyKH ¥ XHMH3AIlMs HApOJHOTO XO3SIMCTBA CIIyXaT HHTEpecam
9yeloBeKa W OOmecTBa B IEJIOM, HWMEIOT TyMaHHCTUYECKHH XapakTep W TMPU3BaHBI
CIOCOOCTBOBATH PELIECHUIO TTI00aTbHBIX MPOOIEM COBPEMEHHOCTH.
OTH HIIEN PEATU3YIOTCS TTYTEM JOCTH)KCHUS CIEAYIOIIUX Yeell
Gopmuposanue y ydalIUXCSI XUMHYECKOW KapTUHBI MHpa Kak OPraHMYeCKOW 4YacTH ero
LIEJIOCTHOM €CTECTBEHHOHAYYHOU KAPTHHBI;
pazeumue IO3HABATEIIbHBIX HMHTEPECOB, HMHTEIUICKTYaIbHBIX M TBOPYECKHX CHOCOOHOCTEH
yUaluxcs B MPOIEcce U3YUeHHsI MU XUMHUYECKOW HAYKH M €€ BKJIaJa B COBPEMEHHBIN HaydHO-
TEXHUYECKUU MPOTPECC;
Gopmuposanue BOXXHEHIINX JOTHYSCKUX OIEpalui MbIIUICHHUS (aHaTu3, CHHTE3, 0000IIeHHE,
KOHKPETH3allusl, CPaBHEHHE W JIp.) B IpoIlecce IMO3HAHMS CUCTEMbl BAKHEHIINX TOHSATHIH,
3aKOHOB U TEOPUU O COCTAaBE, CTPOCHUHU M CBOMCTBAX XUMUYECKUX BEIICCTB;
gocnumarue YOS ICHHOCTH B TOM, YTO NIPUMEHEHHUE MOJTyYCHHBIX 3HAHUN W YMEHUH 10 XUMUU
SBIISICTCS OOBEKTHBHOW HEOOXOIMMOCTBIO Uil 0€30macHOi paboThl C BEMIECTBAMU U
MaTepuaiaMH B OBITY ¥ Ha IPOU3BOJICTBE;
NPOeKmupoBanue u peaiuzayus BBITyCKHUKAMU OCHOBHOM IMIKOJIBI JINYHOM 00pa30BaTeIbHOM
TPaeKTOpUHU: BBIOOp mpodmiast OOy4deHHss B CTapiied MIKoje WM MpodhecCHOHATBLHOTO
00pa30BaTEIILHOTO YUPESHKICHHS,
06/1a0eHue KITOYEBBIMU  KOMITETEHIIMSIMU  (Y4eOHO-TI03HABATEIbHBIMH, HWH(OPMAIIHOHHBIMH,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATUBHBIMH )

OO0mas xapakTepucTHKa y4e0OHOr0 nmpeaMeTa XuMusi
B cooTBercTBHM ¢ PenepanbHBIM TOCYIapPCTBEHHBIM 00pa30BaTebHBIM CTAHAAPTOM OCHOBHOTO
obmiero o0Opa3oBaHWsl ydaluecs MOJDKHBI OBJIAQNETh TaKMMH TI03HABATEIHHBIMH y4eOHBIMH
NEeHCTBHSAMH, KaK YMEHHE (OPMYIHPOBATH MPOOIEMy M THIOTE3y, CTABHTH LIEIU W 3aJaud,
CTPOUTH TUIAHBI JOCTYIKEHHS LIEJIeH W PEHICHUS OCTABICHHBIX 3a/1a4, TPOBOJUTH SKCIIEPUMEHT
Y Ha er0 OCHOBE JIeNIaTh BBIBOJIBI M YMO3AK/IIOUCHUS, TPEICTABISTh UX U OTCTauBaTh CBOIO TOUKY
3penusi. Kpome Toro, yuamuecss TOJDKHBI OBJIAAETh MPUEMaMH, CBSI3aHHBIMHU C OIPEICIICHUEM
TIOHSITHI: OTPAaHNYMBATh MX, ONUCHIBATh, XapaKTEPHU30BaTh M CpaBHUBATh. ClIe0BATEIBHO, MIPH
U3y4CHUU XUMHH B OCHOBHOW WIKOJIE y4alIlWecs IOJDKHBI OBIAJETh Y4EOHBIMH JICHCTBUSIMH,
MO3BOJIIONIMMH UM JOCTUYb JIMYHOCTHBIX, TIPEIMETHBIX I METAIPEIMETHBIX 00pa30BaTeIbHBIX
pe3ynbpTaToB.OCOOEHHOCTH COAEp)KaHUSI OOyueHHUS XUMHH B OCHOBHOM IIKOJIE OOYCIIOBJIEHBI
crienupHUKON XMMHUH KaK HayKH M TIOCTaBJICHHBIMH 3a1a4aMi. OCHOBHBIMH MPOOJIEMaMH XHMUHU
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SBJISIIOTCAU3YYECHUE COCTaBa U CTPOCHHMs BEIECTB, 3aBUCHUMOCTH HX CBOWCTB OT CTPOECHUS,
IIOJIy4CHHUE BEIECTB C 3aJaHHBIMU CBOMCTBAMMU, UCCIIEJOBAHUE 3aKOHOMEPHOCTEW XUMHMYECKUX
peaxkuuil ¥ MyTel ynpaBJIEHUs UMHU B LEJIAX MOJIYYEHUsI BELLIECTB, MATEpUAJIOB, SHEPTUH.
[Ipemyiaraemoe mocodue Mo XMMHUU PACKPBIBAET BKJIAJ] y4eOHOTO MpeIMeTa B JOCTIKEHUE LieIen
OCHOBHOTO 00111er0 00pa30oBaHus U ONPECISET BaXKHEHIINE COIepKATeIbHbIC TMHUN TPeaMEeTa:
e  «BEIIECTBO» — 3HAHME O COCTABE M CTPOSHHUH BEIIECTB, X CBOWCTBAX U OMOJIOTHIECKOM

3HAQ4YCHUH;
* «XMMHYECKAsl pEaKUus» — 3HAHHE O IMPEBPALICHUAX OJHUX BEUIECTB B JIpyrue,
YCIIOBUSIX MPOTEKaHUs TAaKUX MPEBPAIICHUN U cIoco0ax yNpaBleHUS PEaKLUSIMU;
e IPUMEHEHHWE BEIIECTB» — 3HAHUE M ONBIT 0E30MaCHOTO OOpalleHUs] C BEIIECTBAMHU,

MaTepuagaMu M IpolieccaMu, HE0OX0AUMbBIMU B OBITY M Ha IPOU3BOJICTBE;

e  «3BIK XUMHMM» — OINEPUPOBAHHE CUCTEMON BaXHEHUIIUX XMUMHUUYECKUX MOHATHH, 3HaHUE
XMMHUYECKON HOMEHKIIATYpPHI, T.€. UX Ha3BaHUA (B TOM YHUCII€ U TPUBUAIbHBIE), BIIaJICHHUE
XMMHMUYECKOM CHUMBOJIMKOW (XMMHUYECKUMHU (OopMylaMU U YpaBHEHHUSIMH), a TaKxKe
IIpaBUJIa MepeBoJia MHPOPMAIH C ECTECTBEHHOT'O S3bIKa Ha SI3bIK XUMUHU U 00PATHO.

[TockonbKy OCHOBHBIE COAEpKATEIbHbIE JTMHUM IIKOJIBHOTO Kypca XMMHUU TECHO MEPEIeTeHBbI.
B nporpamme cozepkanue npeicTaBiIeHO HE 110 JIMHUSAM, a [0 pa3/ieaM.
3HauUTENbHOE MECTO B COJEpNKAaHUM Kypca OTBOJUTCA XUMHUYECKOMY OJKcrepuMmeHTy. OH
Mo3BOJIsIET CHOPMHUPOBATH Yy Y4YalIUXCS CIEUHMAIbHBIE MpEeIMETHbIe YMEHHsI padoTaTh C
XMMHUYECKUMHU BEIIECTBAMM, BBINOJHATh MPOCTbIE XUMHUYECKHUE OIbITH, HAy4YUThb HX
0€30MacHOMY M DKOJIOTMYECKH T'pPaMOTHOMY OOpallleHHI0O C BelleCTBaMH B OBITY U Ha
MIPOU3BO/ICTBE.
[IpakTrueckue pabOThl CrPYNIHUPOBAHBI B OJIOKH — XMMHUYECKHE MPAKTUKYMbI, KOTOPbIE CIIYKaT
HE TOJIBKO CpEICTBOM 3aKpEIUICHHs] yYMEHUHl M HaBBIKOB, HO W KOHTpPOJIA KadyecTBa MX
copmupoBaHHocTU. [0 cBOEMy YCMOTpPEHHIO, a TAKKE MCXOJs, U3 BO3MOXKHOCTEH IIKOIBHOTO
KaOMHeTa XUMHUH, YYHUTENIb MOXKET W3MEHUTh U CTPYKTYPY HPEICTaBICHHOIO B IPOrpaMme
IPAKTUKyMa, HalpuMep, YBEIUYUTh YHUCIO Ja0OpaTOpHbIX pabOT 3a CuUeT COKpalleHUs
JEMOHCTpAIUH.
OTO BO3MOXHO IpPH HEOOJIBIION HANOJHSIEMOCTH KIJIACCOB B CEIbCKMX IIKOJIAX, OCOOEHHO
MaJIOKOMITJICKTHBIX.
I'maBHOE oOT/IMuMe NpeaaraeéMoid NpPOrpaMMbl 3aKIOYaeTCsl B JBYKPaTHOM YBEJIMYEHUU
BPEMEHHU, OTBEICHHOIO Ha M3ydeHHe pasjena «MHorooOpas3ue BeLIeCTB». OTO CBA3aHO CO
CTPEMJICHUEM AaBTOPOB OCHOBATEIbHO OTPAbOTAaTh Ba)KHEWIIME TEOPETHUYECKHE I0JI0KEHUS
Kypca XMMHUH OCHOBHOM IIKOJIBI HA 60raToM (aKTOJIOrHMYECKOM MaTepualle XMMUU 3JIEMEHTOB U
00pa30BaHHBIX UMU BEILECTB.

MecTo yueOHOro npeaMera B y4e0OHOM ILIaHe
B nporecce ocBoeHus mporpaMMbl Kypca XMMUHU JUIsl OCHOBHOM IIIKOJIBI YYallIMeCs: OBJIa/IEBAIOT
YMEHUSIMH CTaBUThb BOIPOCHI, HaOmOIaTh, OOBSICHITH, KIACCU(PULUHUPOBATh, CpPAaBHUBATD,
IIPOBOJIUTH FKCIEPUMEHT U MHTEPIPETUPOBATH BBIBOJBI Ha €M0 OCHOBE, ONPEAEISITh HICTOUHUKI
XUMUYECKON MH(pOpMaLUK, 10JIy4aTh M aHAIU3UPOBAThH €€, a TaKXKe FOTOBUTh HA 3TOM OCHOBE
COOCTBEHHBIH MH(POPMALIMOHHBIN IPOAYKT, IPE3EHTOBATH €r0 U BECTH JUCKYCCHIO.
[Iporpamma Kypca XMMHHM Ui OCHOBHOH IIKOJIBI pa3pabaThiBajiach ¢ y4€TOM MEpPBOHAYAIbHBIX
IIPEICTaBICHUM, TIOJYYEHHBIX y4YallUMHCS B HAYaJbHOW IIKOJE IPHU MU3YYEHUHM OKPYXKAIOIIETO
mupa. [Ipeanaraemas nmporpamma, XoTst U HOCUT OOIIEKY/IbTYPHBIA XapaKkTep U HE CTABUT 3a/1a4y
npoeccHOHaTbHONW TOATOTOBKM Y4YalIMXCsl, TEM HE MEHee, MO3BOJSeT UM ONpPEAETUThCS C
BbIOOpOM Tpoduiisi 00yueHHs B cTapuied Imikose. B mporpamme mpeaycMOTpeHO pe3epBHOE
BpeMsl, TaK KaK peajbHas MPOJODKUTEIbHOCTh Y4eOHOro rojia BCErJa OKas3bIBAeTCs MEHbIIEe
HOpPMaTHUBHOM. B CBsI3M C mepexoJ0M OCHOBHOH IIIKOJIBI HAa TaKylo (OpMY UTOTOBOM aTTecTaluH,
kak 'MA, B Kypce npeaycMOTpeHO BpeMsI Ha IIOATOTOBKY K HEH.
VYuebHoe coiepikaHue Kypca XUMHH BKIJIIOYAET:
Xumus. 8 kaacc. 704, 249 B HeACIIO
Xumus. 9 kaacc. 68 4, 24 B HEJIENIO



Jus peanuzanuu paboueid mporpammbl B ydeOHoM miane MOBY COII cena Cyxopeuka
BbIIeNIeHO 44 (Bcero Ha mepuoj oOydeHus) mo 24yaca B HEAETI0 ¢ 8 mo 9 Kiacc, BCEro B TOA
1384. YueOnblii Toa B 8 Ki1acce paccunTaH Ha 35 Hesenb, a B 9 kinacce Ha 34 Hellenu.
Astopckas yaebnas nporpamma O.C.I'abpuensn «[Iporpamma 0CHOBHOTO 00IIero 00pa3oBaHHs.
Xumust. 8-9 xnacce». M.: JIpoda,2012. (PI'OC);

ILleHHOCTHBIE OPHEHTHPHI COJIEP:KAHUS YIeOHOT0 MPeMeTa XUMHS

I{eHHOCTHBIC OPHEHTUPHI Kypca XHMHH B OCHOBHOM IIKOJIE OTIPEICIISFOTCS CIICU(PUKONH XUMUU
Kak Hayku. [loHSTHE «IIEHHOCTH» BKIIOYACT EIUHCTBO OOBEKTHBHOTO (caM OOBEKT) H
CyOBCKTUBHOTO (OTHONIEHHWE CYOBEKTa K OOBEKTY), IMO3TOMY B KadecTBE I[EHHOCTHBIX
OPUEHTHUPOB XUMUYECKOTO OOpPa30BaHUS BHICTYIMAIOT OOBEKTHI, U3y4aeMbIe B Kypce XHUMHH, K
KOTOpoMy y oOydaromuxcsi popMupyercs neHHOCTHOE OoTHoIIeHue. [lpu 3ToM Beaymryro poJib
UTPAIOT IMO3HABATENIBHBIC IICHHOCTH, TaK KaK JAaHHBIM Y4eOHBIM MpEeJIMET BXOIUT B TPYIITY
MPEeIMETOB II03HABATEIBHOTO IIMKJIA, TJIABHAS 1EJNb KOTOPBIX 3aKIIOYAaeTCs B HM3YYCHUU
TIPUPOIBIL.
OCHOBY TIO3HABATENBHBIX IIEHHOCTEH COCTABIIIOT HAay4YHbIE 3HAHWS, HAYYHBIE METOJIBI
MO3HAHMUS, a [IEHHOCTHBIE OPUEHTALNHU, (POPMHpPYEMBbIE ¥ OOYJAIOUINXCSl B MPOIIECCEe M3YUEHUS
XUMHH, TIPOSIBIISTIOTCS

e B TPH3HAHWHM I[ICHHOCTH HAy4yHOTO 3HAHUS, €ro MPAKTUYCCKOW 3HAYUMOCTH,

JOCTOBEPHOCTH;
e B IICHHOCTH XUMHUYECKHX METOJIOB MCCIICOBAHMS )KHBOW U HEXKUBOH MTPUPOIBI;
e B TOHWMaHWH CJIO)KHOCTH H TPOTHBOPEYMBOCTH CaMOTO TIpoliecca IO3HAHHS Kak
M3BEYHOTO cTpemiieHus K VcTuHe.
B kauectBe OOBEKTOB IIEHHOCTEW TpyAa W ObITa BBICTYNMAIOT TBOpPYECKAs CO3WAATENbHAsS
NeSITeNIbHOCTb, 3I0POBBI 00pa3 *KU3HU, a EHHOCTHBIE OPUEHTAIMH COJAEPKaHUS Kypca XUMUU
MOTYT paccMaTpuBaThCs Kak (JOpMUPOBAHUE:

e  YB@XHUTEJILHOTO OTHOILIEHUS K CO3UAATEIbHON, TBOPUECKOM NS TENbHOCTH;

e TIOHUMaHHUS HEOOXOJUMOCTH 370POBOTO 00pa3a KU3HH;

e TOTpPeOHOCTH B O€3yCIOBHOM BBITMIOJHEHUU TMpaBUJl OE30MAaCHOTO HCIOJIb30BaHUS

BEIIECTB B MIOBCETHEBHOI KU3HU;

e CO3HATEIBHOIO BbIOOpa Oyaymieil mpodecCHOoHaTbHOM NesITeNbHOCTH.

Kypc xumuun obGnamaer BO3MOKHOCTSIMH At (POPMHUPOBAHUS KOMMYHHUKATHBHBIX IEHHOCTEH,
OCHOBY KOTOPBIX COCTABJISIFOT Mpoliecc OOIIeHHs], TPaMOTHAs peyb, a IEHHOCTHbIE OPUEHTALIUU
HaIpaBJICHbl HA BOCIIUTAHKUE Y YYaIUXCS:

e MPaBUIBHOTO UCIOJIb30BAHUS XUMHUECKON TEPMUHOJIOTUU U CUMBOJIHUKH;

e TMOTPEOHOCTH BECTH [UAJIOT, BBICAYUIMBATH MHEHHE OIMOHEHTa, YYacTBOBaTh B

TIMCKYCCUU;

e  CIIOCOOHOCTH OTKPBITO BBIPAXKATh M ApIYMEHTHUPOBAHHO OTCTAUBATh CBOIO TOUYKY 3pEHUSI.
VYueOHblii mpeaMmer «XUMHUA», B COAEPKAHUU KOTOPOTO BEIYIIMM KOMIOHEHTOM SIBIISIOTCS
Hay4yHble 3HAHUS M HAy4YHbIE METOJbl IO3HAHHUS, IO3BOJSET HE TOJBKO (QOPMHUPOBATH Yy
yUYalIMXCsl LETOCTHYI0 KapTUHY MHUpPA, HO U MPOOYKIaTh y HUX SMOLMOHAIBHO-IIEHHOCTHOE
OTHOIIIEHHE K H3yuyaeMOMY Marepually, CO3/aBaTh YCJIOBHUS A (OPMHPOBAHUS CHUCTEMBI
[IEHHOCTEH, OMpEeeNAoNIel TOTOBHOCTh: BEIOUPATh ONPEAICICHHYIO HANPaBICHHOCTh JICHCTBUI;
JIeMCTBOBATh OMIPEIEIIEHHBIM 00pa30M; OIICHUBATh CBOU JCUCTBUS U JEHCTBHSI IPYTHX JIIOACH IO
OTIpeIeIEHHBIM [IEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM pe3yNlbTaTOM T[O3HABATEIBHOTO OTHOIIEHUS K MHPY B KYIbType SBISETCS
YCTaHOBJICHHE CMbICTIa W 3HAUYECHUS COJCpKaHHWs OOBEKTOB M SBIEHHH mnpuponabl. Takum
oOpa3om, mo3HaBaTeNbHas PYHKIMS yueOHOTO MpeaMeTa « XUMHUSD) 3aKIIF0YaeTCsl B CIIOCOOHOCTH
€ro COJIepKaHUsl KOHIIEHTPUPOBATH B ce0e Kak 3HAHHS O BEUIECTBAX U XMMHUYECKUX SIBICHUSX,
TaK ¥ NO3HA8AMeNbHbLE YEHHOCTU.

OMHOWIeHUS K.

XMMHYECKUM 3HAHUSM KaK OJHOMY M3 KOMIIOHEHTOB KYJIBTYPHI YelIOBEKa Hapsay C
JIPYTUMHU €CTECTBEHHOHAYYHBIMH 3HAHUSMH, SMHON pa3BUBAIOLICICS crCTEME;



OKPY>KAIOILIEMY MUPY KaK MUPY BELIECTB U IPOUCXOAIINX C HUMHU SBJICHUM;

[I03HABATEIbHON JEATENIBHOCTH (KaK TEOPETUYECKOM, TaK M IKCIIEPUMEHTAIBHOM) Kak
HMCTOYHUKY 3HAHUN;

NOHUMAHUSA.

O0OBEKTUBHOCTH M JOCTOBEPHOCTH 3HAHUH O BEIIECTBAX M TMPOUCXOIAIIUX C HUMH
SIBJIICHUSX;

CII0O)KHOCTH M OECKOHEYHOCTH Mpollecca TMO3HaHUs (Ha MpUMEpe MCTOPUH XUMUYECKUX
OTKPBITHI);

JEMCTBUS 3aKOHOB IPUPOJIbI 1 HEOOXOIUMOCTH MX Y4€Ta BO Bcex cdepax e TeIbHOCTU
YEJI0BEKA;

3HAYCHUs] XUMHUYECKMX 3HAHUU Ui peIIeHHs] TI00albHBIX NpoOJIeM YeIoBedecTBa
(PHEpreTuyecKkoul, ChIpbEBOM, MPOJAOBOJILCTBEHHON, 3/J0pPOBbS U JIOJTOJIETHUSI YEJIOBEKa,
TEXHOJIOTHYECKUX aBapHii, rI100aIbHOM SKOJIOTUH U JIP. );

BAYKHOCTH HAayYHBIX METOJIOB MIO3HAHUS (HAOIIOIEHUS, MOJICIIUPOBAHUSL, SKCIIEPUMEHTA U
JIp.) MHpa BEIIECTB U PEaKIIUM.

Pacmmmpenune cdep yenoBedeckoi NEsTENIbHOCTH B COBPEMEHHOM COLIMYME HEU30EXKHO
BJIeYET 3a cO00M HEoOXOAMMOCTh (JOPMUPOBAHUS Y YHALIUXCS KYJIbTYpbl Tpyda U ObITa MpHU
M3y4eHUW JIO00TO  y4eOHOro mpeaMera, KOTOPOE  HEBO3MOXKHO  0€3  BKIIIOYCHHS
COOTBETCTBYIOLIUX YyeHHOoCmel mpyoda u Oblma B COAEpKaHUE yueOHOT0 MpeaMeTa « XUMHUSD»:

OMHOWIEHUS K

TPYAOBOW JESATENILHOCTH KaK €CTECTBEHHOM (M3MUECKOM U HMHTEJUIEKTyaJbHON
MOTpeOHOCTH;

TpYAY KaK TBOPUECKOU JEeSITEIbHOCTH, TIO3BOJIAIONIEH MPUMEHATh 3HaHUS Ha PAKTUKE;

NOHUMAHUS HEOOXO0OUMOCMU.

ydeTa OTKPBITBIX M H3Y4YCHHBIX 3aKOHOMEPHOCTEH, CBEIEHUM O BEHIECTBAX M HX
IIPEBPALLEHUAX B TPYAOBOMU AEATEIBHOCTH;

MOJTHOW peanu3anui (PU3NIECKHMX W YMCTBEHHBIX BO3MOXHOCTEH, 3HAHWUW, YMEHHH,
CIOCOOHOCTEH MPU BBINOJIHEHUH KOHKPETHOTO BU/IAa TPYOBOH AEATEIbHOCTH;

COXpaHEHHs U MOJJIepKaHUsl COOCTBEHHOTO 370POBbs U 3/I0POBbs OKPY/KAIOIIUX, B TOM
4KCJIC TUTaHMs C YYETOM COCTaBa U YHEPreTUUECKON LICHHOCTH IHILU;

coOmoieHus.  IpaBuwil  0€30MACHOrO  HCIMOJIb30BaHMsI  BEIIECTB  (JIEKAPCTBEHHBIX
IIPENaparToB, CPEJICTB OBITOBOM XMMMHU, IECTULMIOB, TOPIOYE-CMA30UHBIX MAaT€pHUajIoB U Jp.) B
IIOBCEIHEBHOM JKU3HY;

OCO3HAHMA JOCTWIKCHUS JIMYHOIO YycCIexa B TPYJOBOM JAEATEIbHOCTH 3a CYET
COOCTBEHHOM KOMIIETEHTHOCTH B COOTBETCTBUHU C COLIMATIBHBIMU CTaHAAPTAMU U MOCIIEAYIOLIUM
COLIMANIBHBIM OJIOOpPEHUEM JIOCTM)KEHUI HayKM XUMHM W XUMHYECKOTO IPOU3BOJACTBA IS
Pa3BUTHS COBPEMEHHOT'0 OOIECTBA.

OneIT SMOLMOHAIBHO-IICHHOCTHBIX OTHOLIEHWM, KOTOPBIA Ydaluecs IOJIy4aroT IpU
U3yYeHUHM Kypca XUMHUM B OCHOBHOM IIKOJIE, CHOCOOCTBYET BBICTPAaUBAaHUIO MMM CBOEH
KU3HEHHOW MO3ULUH.

Copneprxanue yueOHOTO MpeIMEeTa BKIIIOYAET COBOKYITHOCTb HPABCMBEHHbIX YEHHOCHEN.

OMHOWEHUS K.

cebe (oco3HaHHE COOCTBEHHOTO JIOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO JOJTa,
JUCLMILUIMHUPOBAHHOCTb, YECTHOCTD U NPaBIUBOCTh, IPOCTOTA U CKPOMHOCTb, HETEPIIUMOCTD K
HECTpaBeIIMBOCTH, IPU3HAHUE HEOOXOIMMOCTH CAMOCOBEPILICHCTBOBAHMS);

JIPYrUM JIIOJSIM (TYMaHM3M, B3aMMHOE YBaXKEHHE MEXAY JIIOAbMM, TOBAapHIECKas
B3aMMOIIOMOIIL M TpeOOBaTEIbHOCTh, KOJJIEKTUBM3M, 3a00Ta O JpYrux JIOAAX, aKTHUBHOE
pearupoBaHHe Ha COOBITHA (elepalbHOT0, PErMOHAIBHOIO, MYHHUIUIAJILHOTO YpPOBHEH,
BBITIOJTHEHUE OOIIECTBEHHBIX TOPYUESHUN);

cBOeMy Tpyay (IoOpocoBecTHOE, OTBETCTBEHHOE WCIOJHEHHE CBOMX TPYIOBBIX U
y4eOHBIX OO0S3aHHOCTEH, pa3BUTHE TBOPUYECKMX Hayall B TPYIOBOW AEATENBHOCTH, NMPU3HAHHE
BaXHOCTH CBOETO TPYyJla M Pe3ybTaTOB TPYAa APYTUX Jro/eH);



npupoge (OepexkHOE OTHOIIEHME K ee OOrarcTBy, HETEPIUMOCTh K HapyIICHHIM
9KOJIOTMYECKUX HOPM M TpeOOBAHMM, HKOJIOIMYECKHM I'PaMOTHOE OTHOIIEHHE K COXPaHEHUIO
ruzpocdepsl, aTMocdepsl, MOYBbI, OMOC(EpHI, YEIOBEYECKOTO OpPraHM3Ma; OLEHKa IeHCTBUSA
BONPEKU 3aKOHAM IPUPOIBI, IPUBOISAIIAS K BOSHUKHOBEHHUIO TTI00AIBHBIX MPOOIIEM);

NOHUMAHUSL HE0OXOOUMOCMU:

YBa)KUTEJIBLHOTO OTHOILIEHUS K IOCTHXKEHUSM OTEUECTBEHHON HayKH, UCCIIEI0BATEIbCKOM
JESITEIbHOCTH POCCUNCKUX YUEHBIX XUMHUKOB (IIATPUOTUYECKUE UYBCTBA).

Oo6pa3zoBanue npeAcTaBICHNH, POPMHUPOBAHUE TIOHATHI B 00YYCHUN XUMHUU MTPOUCXOTUT
B IpOLECCE KOMMYHHKAIlMM C MCIOJb30BAaHUEM HE TOJIBKO E€CTECTBEHHOIO $3bIKa, HO H
XMUMHMUYECKUX 3HAKOB, (POPMYII, YpaBHEHUIM XUMUYECKUX PEaKI1il, 0003HAYAIOLUX 3TH BEILIECTBA
U SBIICHUS, T. €. XUMHYECKOTrO s3bIKa. TakuMm oOpa3om, ydeOHBIH mpenmeT <K XUMUs>> UMeeT
00JIbIIME BO3MOKHOCTH JUIs1 POPMHUPOBAHUS Y YUAIIUXCS KOMMYHUKAMUBHBIX YEHHOCM e

He2amueHo20 OMHOWEHUS K.

HapyIIEHUIO HOPM si3blKa (€CTECTBEHHOT0 W XMMHMUYECKOT0) B Ppa3HbIX MCTOYHHKAX
unpopmanuu (mureparypa, CMU, Unrepner);

3aCOPEHHIO PEUH;

NOHUMAHUS HEOOXO0OUMOCMU.

MIPUHSATHUS PA3TMIHBIX CPEICTB U IPUEMOB KOMMYHHKAIIAH;

MoJtydyeHus: UH(OPMAaLUU U3 PA3INYHBIX UICTOYHUKOB;

apryMEHTHPOBAHHOM, KPUTUYECKOM OLEHKHM MHGPOpPMalUH, MOTYYEHHON U3 Pa3IMYHBIX
HCTOYHUKOB;

COOOIIIEHNs TOYHOM U JOCTOBEPHOM MH(pOpMaLny;

SICHOCTH, JIOCTYITHOCTH, JIOTUYHOCTH B 3aBUCUMOCTH OT LEJH, MOJHOTHI WM KPaTKOCTU
W3JI0XKEHUs HHpopMaIuu;

CTPEMJICHHS TIOHSITh CMBICIT OOpaIIEeHHOM K YeJIOBEKY peud (YCTHOW U MUCHbMEHHOM );

BEJICHUS JAMajora i BBISBICHUS paA3HbIX TOYEK 3pPEHUsT Ha PaccMaTpUBAEMYIO
nH(OPMALIMIO, BBIPAXKEHHUS JUYHBIX OLICHOK M CYXKIEHHUH, NPUHATHS BBIBOAA, KOTOPBIN
(dbopmMupyeTcs B Ipolecce KOMMYHHUKAIUH;

MpEeIbsSBICHUS  CBUICTENBLCTB  CBOEM  KOMIIETEHTHOCTH M KBaTU(UKAUUU  TIO
paccMaTrpuBaeMoMy BOIIPOCY;

YBKEHHUS, MPUHIATUSA, MOAICPKKUA CYLUIECTBYIOIIUX TPAAUIMA U OOUIMX HOPM S3bIKa
(€CTEeCTBEHHOTO U XHMHYECKOTO);

CTpEMJICHHSI TOBOPUTH, HUCIOJB3YSl H3ydyaeMble XHMHUYECKHE TEPMHHBI M TOHSATHUS,
HOMEHKJIATYpY HEOPraHM4YeCKHMX ¢  OpraHMYeCKUX  BEIIEeCTB, CHMBOJBI,  (OPMYIIHI,
MOJIEKYJISIpHBIE U HOHHBIE YPAaBHEHUS PEaKLIUM.

Jnsa  dopMupoBaHHus ITyXOBHOM JIMYHOCTH TMPEXJE BCEro HEOOXOOUMO pa3BUBATH
ACTETUYECKOE OTHOIIEHUE YeNOBEKAa K NEHCTBUTEIBLHOCTHU, TBOPYECTBO M COTBOPYECTBO MpHU
BOCIIPUSITUM SCTETHUECKUX SBICHHUI, KOTOPHIMU B Kypc€ XHMHUU MOTYT CIY)XHTb: IpPHUPOJA
(MuHepanbl); W3eNHsl, U3TOTABIMBAEMbIE YEJIOBEKOM M3 PA3IUYHBIX BEIIECTB M MaTEpHUaJoB
(foBeNMpHBIE YKpallleHWs, MaMSITHUKH apXUTEKTypbl U T. [.). XHUMHS TIO3BOJISIET TaKkKe
(dhopmMupoBaTh MOTPEOHOCTH

YeJI0BEKA B KPAacOTE U ACATEIbHOCTH IO 3aKOHAM KpacoThl, T. €.

acmemuyecKue YeHHOCmu.

NO3UMUBHOE Y)YECMBEEHHO-YEHHOCIHOEe OMHOUleHUE K.

OKpyXKaroleMy MUpy (KpacoTa, COBEPILIEHCTBO M T'apMOHUS OKPYKaIOLIeW MPUPOIbl U
KOCMOCa B LIEJIOM);

IPUPOJHOMY MHUpPY BEIIECTB M MX TNPEBpAllCHUH HE TOJBKO C TOYKU 3PEHUs
noTpeduTeNs, a Kak K UCTOYHUKY MPEKPACHOT0, TApMOHUYHOTO, KPACHUBOI0O, MO JYUHSIONIETOCS
3aKOHOMEPHOCTSIM, TMPOMOPLUUOHAIBHOTO (Ha MNpUMEpe B3aUMOCBA3M CTPOCHUS M CBOWCTB
aTOMOB U BEILIECTB);



BBITIOJIHEHUIO y4eOHBIX 3a7ad Kak K TPOIECCY, TOCTABIISIIOINIEMY 3CTETHYECKOE
YI0BOJICTBHE (KPACUBOE, U3SIIITHOE PEIICHUE WM JIOKA3aTeJIbCTBO, IPOCTOTA, B OCHOBE KOTOPOM
JISKUT TapMOHMUS);

NOHUMAaHUEe HeoOXO0OUMOCU

M300paXeHUsI HWCTUHBI, HAy4YHBIX 3HAHWW B UYBCTBEHHOUW ¢opme (Hampumep, B
MIPOU3BEICHUSX HCKYCCTBA, MOCBSIICHHBIX HAYYHBIM OTKPBITHSM, YYCHBIM, BEIIECTBAM U HX
IIPEBPALLEHUSAM);

MPUHATHS TPAarmdecKoro Kak JpaMaTHYeCKOH (OpMBI  BBIpAKCHHS KOH(IUKTA
HEMPUMHPUMBIX ITPOTHUBOTIONIOKHOCTEH, UX CTOJKHOBEHUS (Ha MIPUMEPE BBIAIOIIUXCS HAYTHBIX
OTKPBITHH, KOH(IMKTA 4yBCTBA U JI0JIra, OOLIECTBA U IUYHOCTH, PEAIbHOCTH U UIEaNa).

Takum oOpa3om, cogepkaHue Kypca XHMUU OCHOBHOM IIKOJIBI IIO3BOJISIET CPOPMHUPOBATH
y ydaluxcsi HEe TOJIbKO TIO3HABaTEIbHBIE IIEHHOCTH, HO M JIPYrHe KOMIIOHEHTHI CHCTEMBI
LIEHHOCTEMN: TpyJa U ObITa, KOMMYHUKATUBHBIC, HDAaBCTBEHHBIE, ICTETUYECKHUE.

JIMYHOCTHBIMHM Ppe3yJIbTATAMHU H3YyUEHHUS TpeaMeTra «XUMHsS» B 8 Kiacce SBISIOTCS

CJIEIYIOIINE YMEHUS:

® 0CO3HaBaTh EIAMHCTBO M IEJOCTHOCTh OKPYXKAIOIIETO MHpPA, BO3MOXHOCTH €T0
MO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JTOCTIKCHUM HAYKU;

® T[IOCTENECHHO BBICTPaWBaTh COOCTBEHHOE IIEJIOCTHOEC MHPOBO33PEHHE:  OCO3HABATH
MOTPEOHOCTh W TOTOBHOCTH K CaMOOOpa30BaHWIO, B TOM UHCIE M B paMKax
CaMOCTOSTEIBLHOM NEATEILHOCTH BHE IIIKOJIEL;

® OIICHMBAaTh JKM3HCHHBIC CUTYyalldd C TOYKU 3peHUs Oe30macHOro obOpasza KW3HH W
COXpaHEHUs 3I0POBBS;

® OIICHMBATh DKOJIOTHUYECKHI PUCK B3aUMOOTHOIIIEHUI YeJI0OBEKA U MPUPOIBI.

e (opMupoBaTH HSKOJOTUYECKOE MBIIICHUE: YMEHHUE OIICHUBATh CBOIO JIEATEIHLHOCTh U
TOCTYIIKH JIPYTUX JIFOJICH C TOUKH 3PEHHS COXPAHCHUS OKPYXKAIOIIEH Cpebl - TapaHTa
YKU3HU M 0JIaronoTyqns JIFoAe Ha 3eMIie.

MeTanpeaMeTHBIMHM pE3yJbTaTaMH H3YYCHHS Kypca «XUMHs» SBISETCS (OpMUpPOBaHUE
YHUBEpCaIbHBIX yueOHbIX neiicTBuii (YVY ).
Peeynsmusnoie YYII.

® CaMOCTOSITEIFHO OOHApY)XUBaTh U (POPMYIHUPOBATH YU4EOHYIO MPOOIEMY, ONMPEIACISITh
1Ieb y4eOHOM JIeSITeIbHOCTH;

® BBIJIBUTaTh BEPCHUM PEUICHUS MPOOJIIEMBbI, 0CO3HABATh KOHEYHBIM PE3yJbTaT, BHIOUpATh
13 TPEJIOKEHHBIX U HCKATh CAMOCTOSATENILHO CPEICTBA JOCTHXKCHHS 1IN,

® COCTaBJIAThH (MHAMBUIYATBHO WM B TPYIIIE) IJIaH PEIICHUS MPOOJIEMBI;

e paboras MO IUJIaHy, CBEpSITb CBOM MACWCTBHS C LENbIO M, MPU HEOOXOJIUMOCTH,
HCIIPABJISATH OIIMOKH CaMOCTOSTEIIBHO;

® B JIMAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSITEILHO BHIPAOOTAaHHBIE KPUTEPHUU
OLIEHKH.

Ilo3nasamenvnvie YY/I:

® aHAJIM3MPOBATh, CPAaBHHMBATh, KJIACCH(PHUIIMPOBATh W 0000maTh (GaKTbl WU SBICHUS.
BoIsSBISATE IPUYUHBI U CIIEACTBUS MPOCTHIX SIBICHHMA.

® OCYILECTBIATh CPaBHEHHE, KIACCH(PHUKAINIO, CAMOCTOSTEIHHO BHIOMpas OCHOBaHUS H
KPUTEPUH I YKa3aHHBIX JIOTHUECKUX OTepalluii;

® CTPOHUTHh JIOTMYECKOE PpACCYKJEHHE, BKIIOUAIOIIEe YCTAHOBJEHUE MPUYMHHO-
CICACTBEHHBIX CBS3CH.

® CO3/7aBaTh CXEMAaTHYECKHE MOJIENH C BBIJICICHUEM CYIIECTBEHHBIX XapaKTePUCTHK
00BEKTA.

® COCTaBIISATh TE3UCHI, PA3IMYHBIC BUBI TUTAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

e TpeoOpazoBLIBATh HHPOPMAIIMIO W3 OJHOTO BUJA B IPYroif (TabIHUILy B TEKCT U MIp.).

® yMETh OINpPEAeNsATh BO3MOXHBIE HCTOYHHKH HEOOXOJWMBIX CBEACHUMN, MPOU3BOAUTH
MOUCK MH(POPMAIUH, aHATH3UPOBATH M OLIEHUBATH €€ T0CTOBEPHOCTb.




Kommynuxamusenvie YVJI:

CaMOCTOATENBHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJAEHUCTBUE B IpylIe (ONpeaensTh oOmue

LIEJIH, paclpeaesiTh POJM, JOrOBapuBaThCs APYr C APYroM U T.A.).

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOIO NMpeaMeTa

JleaTenbHOCTh 00pa30BaTENIbHOTO YYpEeKJAeHHUs oOmmero oOpa3oBaHHs B OOY4YE€HHUH XHMHUU
JOJDKHA OBITh HampaBleHa Ha JOCTIKEHHE OOYJaroIMMUCS —CIEAYIONUX JHYHOCTHBIX
pe3yJ1bTaTOB:

1. B LEHHOCTHO-OPHEHTAIIMOHHOH Cepe - TYyBCTBO TOPAOCTH 32 POCCHICKYIO XUMUYECKYIO
HayKy, T'yMaHU3M, OTHOLIEHME K Tpyady, LEJIEYyCTPEMIIEHHOCTh, CaMOKOHTPOJIb U
CaMOOLICHKA;

2. B TPYyHOBO# cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY AajbHEHIIEH 00pa3oBaTeIbHON
TPAEKTOPUH;

3) B mo3HaBaTeNbHONW (KOTHUTHBHOM, MHTEJUIEKTYaIIbHON) cepe —MOTHBALUS YUCHUSI, YMEHUE
YIPaBIATh CBOEH MO3HABATEIBHON AESTENBHOCTHIO.

MeranpeagMeTHBIMH pe3yJIbTATAMU OCBOCHUSI BBIITYCKHUKAMU OCHOBHOM IIKOJIBI MPOTPaMMBbl
10 XUMUU SBJISIOTCS:

1. BnajgeHue yHUBEpPCAJIBHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMHU  JI€ATENbHOCTH:
HaONoJIeHNe, HW3MepeHue, OKCIEepPUMEHT, YydyeOHOoe  HccieloBaHue; IPUMEHEHUE
OCHOBHBIX METOJOB MO3HAHUS (CHCTEMHO-MH(QOPMAIIMOHHBIM aHaJU3, MOJEIUPOBAHNUE)
JUIS U3YYEHUSI PA3JIMYHBIX CTOPOH OKPYKaroIlel NeiCTBUTENbHOCTH;

2. WCHOJh30BaHWE YHHBEPCAIBHBIX CHOCOOOB JCATENFHOCTH [0 PEIICHHIO TpoOjIeM |
OCHOBHBIX MHTEIJIEKTyalbHbIX omepanuii: HCIIOJIb30BaHUE OCHOBHBIX
MHTEJUIEKTYaJIbHBIX ONepaluii: GopMylupoBaHie TUIIOTE3, aHAIN3 U CUHTE3, CPaBHEHUE,
00001IeHne, CUCTeMaTH3alMs, BBIABICHUE HPUYMHHO-CIECICTBEHHBIX CBs3€H, IOUCK
aHaJIOTOB;

YMEHUE IeHepUupOBaTh UIEH U ONIPENEIATh CPEICTBA, HEOOXOAUMBIE IJIs MX pealln3alluy;

4. yMeHHE OIpeleNaATh LEeNU M 3aJaud AEATeNbHOCTH, BBIOMpAaTh CPENCTBA peaau3aluu
L€JIN ¥ IPUMEHATh UX Ha IIPAKTUKE;

5. HCHOJb30BaHUE PA3IMYHBIX HCTOYHHUKOB VIS MIOTY4YEHUS] XUMUYECKON HH(OpMAIIHH.
IIpeaMeTHBIMH pe3y/IbTATAMM OCBOCHUS BBITYCKHUKAMH OCHOBHOW IIKOJIBI MPOTPAMMBI IO
XUMUU SBISIFOTCA:

1. B mo3naBarenbHOM chepe:

- JlaBaTb ONPEIEICHHUS H3YYCHHBIX NOHATUMN: BELIECTBO (XUMHUYECKHI 3JE€MEHT, aToM, HOH,
MOJIEKYJ1a, KPUCTAIIIMUECKas pelleTKa, BEIIECTBO, IPOCThIE M CIIOKHBIE BEIECTBA, XUMUUECKast
(dopMyna, OTHOCUTENIbHASL AaTOMHAsi Macca, OTHOCUTEIbHAsS MOJIEKYJIIpHasi Macca, BaJICHTHOCTb,
OKCHJIbl, KHCJOTBI, OCHOBAaHMs, COJU, aM(pPOTEPHOCTb, HHIUKATOP, MEPHOAUYECKHH 3aKOH,
IepuoanYecKkas CUCTeMa, Hepuojauydeckas TalbiMua, HW30TOIBI, XUMHUYECKas  CBS3b,
AJIEKTPOOTPHUIIATEIBHOCTh, ~ CTENEHb  OKUCIEHMs, 3JEKTPOJUT); XUMHUYECKas  peakius
(xumuueckoe ypaBHEHUE, FTeHeTHYecKas CBSI3b, OKHCJICHHE, BOCCTaHOBJICHHUE,
JIEKTPOIUTUYECKAs JUCCOLMALS, CKOPOCTh XUMUUECKOH peakiun);

- opmynupoBaTh nepuoanveckuit 3akoH /JI.M1.MeneneeBa u packpbIBaTh €ro CMBbICIH,

- OIUCBIBATh JIEMOHCTPALIMOHHBIE U CAMOCTOSITENIbHO MPOBENECHHBIE dKCIIEPUMEHTBI, UCIIOJIB3Ys
U1l 3TOTO €CTECTBEHHBIN (PyCCKUM, POTHOM) SI3BIK U SI3BIK XMMMU;

- ONHKCHIBaTh M pa3InyaTb HM3Y4YCHHBIE KJIACChl HEOPraHWYECKHX COCIMHEHUH, NPOCTBIE U
CJIOKHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

- KJIJacCU(PULIMPOBATh U3yUYeHHbIE OOBEKTHI U SBJICHUS;

- Ha0moJaTh JEMOHCTPUPYEMBbIE U CAMOCTOSITENIBHO IPOBOJUMBIE OMBITHI, XUMHUYECKHE
peakimu, IpOoTEeKAOIIUE B IPUPOJIE U B OBITY;

- JenaTb BBIBOJABI M YMO3AK/IIOYEHHA U3 HAONIOJCHUH, M3YUYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEHN, NPOrHO3MPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB II0 AHAJIOTHHU CO
CBOMCTBaMH U3y4YEHHBIX;
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- CTPYKTYpPHpOBaTh HW3yYCHHBIH MaTepuanl W XUMHUYECKYI0 WH(POpPMAIHIO, MOJYYCHHYIO W3
JPYTUX UCTOYHUKOB;
- MOJIEIMPOBaTh CTPOCHHWE AaTOMOB 3JIEMEHTOB IIEPBOTO - TPETHETO IEPHOIOB, CTPOCHHE
MIPOCTEHUIINX MOJIEKYIL.
2. B 1IcCHHOCTHO-OpUEHTAIIMOHHOM cdepe:
- aHaJIM3UpOBaTh U OLEHUBATh [OCIEJICTBUS JUISl OKpY)Karolllel cpeibl OBITOBOM U
MIPOU3BOICTBEHHOH IESTETFHOCTH YEJIOBEeKa, CBA3aHHOMU C rmepepaboTKOM BEIIECTB;
- pa3bACHATH Ha NpuMepax (IPUBOIUTH NPUMEPHI, MOATBEPKAAIOIINE) MATEPUATIBHOE €IMHCTBO
U B3aHMOCBS3b KOMIIOHEHTOB KUBOI 1 HEKUBOU MpUpOAbI U YCIIOBCKA KAK BAXKHYIO 4aCThb 3TOI'0
CIWHCTBA;
- CTPOUTH CBOC MOBCACHNEC B COOTBCTCTBUU C IPUHIUIIAMU 6€p€)I<HOFO OTHOLICHUS K IPHUPOAC.
3. B tpynoBoii cepe:
- INIaHUPOBATh U IPOBOJIUTH XUMHWYECKUHU OKCIICPUMCHT,
- UCIIOJIB30BAaTh BCIICCTBA B COOTBETCTBUU C UX MPECAHASHAYCHUCM U CBOﬁCTBaMH, OIITMCaHHBIMU
B MHCTPYKIHSAX 110 IIPUMEHEHUIO.
4. B chepe 6€30maCHOCTH KUZHEACSITEIIBHOCTH
- OKa3bIBaThb IECPBYIO IMOMOIIb IMPU OTPABJIICHHAX, OXKOrax U JPYrux TpaBMaXxX, CBA3daHHBIX C
BEIIIECTBAMU U JIA0OPATOPHBIM 000PYTOBAHUEM.
IIpumepHble HANIpaBJIeHUS NPOEKTHOI esiTeIbHOCTH o0yuyarmmxes. 1. Pabota ¢
MCTOYHUKAMU XUMHUYECKON HHPOPMAIIMK — HUCTOPUUYECKUE 0030Pbl CTAHOBJICHUS U Pa3BUTHUS
HU3YUCHHBIX HOHHTHﬁ, Teopnﬁ, 3aKOHOB; )XM3Hb U ACATCIIBHOCTDL BBIJAIOIINUXCS YUCHBIX-XUMUKOB.
2.AHanuTtHueckre 0630pbl HH(GOPMALIUY N0 PEIICHUIO ONIPEIEIIEHHBIX HAyYHbIX,
TEXHOJIOTUIECKUX, MTPAKTUIECKHUX mpodieM. 3. OBnaneHrne OCHOBaMH XHMHUYECKOTO aHAIn3a. 4.
OBnaneHne 0CHOBaMU HEOPTaHWYECKOTO CUHTE3A.

Temarnueckoe miaHupoBaHue(8 Kiracc)

Ne ypokoB HasBanue pasznena, rmaB | KonmdectBo yacoB
Bcero N3 Hux (hopMBI KOHTPOJIS)
KOHTPOJIBHBIX | MMPAKTHYECKHIX
pabot pabot

1 Beenenue 6 - 1

2 ATOMBI XUMHYECKHX 11 1 -
AJIEMEHTOB

3 [IpocTheie BemecTBa 8 1 -

4 CoenrHeHnsT XUMAYECKUX 10 - 1
AJIEMEHTOB

5 UsMmenenus, 17 1 1
HNPOMCXOASIIIUE C
BCIIECTBAMHU

6 PactBopenue. PacTBopsl. 18 1 2
CBoiicTBa pacTBOPOB
AJIEKTPOJIUTOB
Uroro 70 4 5

Temartnueckoe muanupoBanne(9 kimacc)

Ne ypokon Ha3zBanue pasnena, rias KosnyectBo yacoB
Bcero 13 Hux (popmbl KOHTPOJISA)
KOHTPOJIBHBIX NPaKTHYECKUX
pabot pabot
1 Beenenue. Oomas 9 1 -
XapaKTepUCTUKA
XUMHUYECKUX DJIEMEHTOB U
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XUMUYECKUX PEAKLUN
Ilepnoanueckuil 3aK0H U
IIepuoauueckas cucrema
XUMHUYECKHX dJIeMEHTOB JI.
N. MenneneeBa

2 Mertamnsl 19 1 3
3 Hemeramsr 23 1 2
4 Opranudeckre BeIecTna 9 - -
5 O0006111IeHNEe 3HAHUH 110 8 1 -
XMMUH 32 KypC OCHOBHOM
IIKOJIBI.
6 Htoro 68 4 5

Coaep:xkaHue 0OCHOBHOT0 001Iero odopa3oBanus mo xumun 8-9 kiaccel
Pazoen 1. Ocnoenvie nonamus xumuu (ypo8eHsb amoMHO-MONEKYIAPHBIX RPEOCH AB/1eHUIL)
[Mpeamer xumun. MeToapl TO3HAHWUA B XUMHH: HAOIOJEHUE, SKCTIEPUMEHT, WU3MEPECHHE.
Hcrounuku xumuyeckoi nHGopmaIuu: XuMudeckas Jureparypa, MHTepHer.
Uucteie BemectBa U cmecu. Ouuctka BemiectB. [IpocTeie U ciioXHBIE BemiecTBa. MeTayibl U
HEMETAJUTbl. XUMHYECKHH DJEMEHT, aToM, MOJIEKyJda. 3HAaKH XUMHYECKHX DJIEMEHTOB.
Xumuyeckas @opmyina. BanentHocTh xumuueckux anemeHToB. CoctaBienue Gopmyin
OMHAPHBIX COCJAMHEHUM TO BAJICHTHOCTH aTOMOB XHUMHUYECKHUX JJIEMEHTOB U OTpEIEICHUE
BAJICHTHOCTH aTOMOB XUMUYECKHUX IJIEMEHTOB 10 (hopMyaM OMHAPHBIX COCTMHECHUM.
OtHocuTenpHas atoMHass Macca. OTHOCHWTENbHas MOJEKyJsipHas wMacca. MaccoBas J0Js
XUMHUUYECKOTO AJIEMEHTA B CI0KHOM BeniecTBe. KomnuecTBo BemecTBa. Mousib. MonsipHas macca
Y MOJISIPHBINA 0OBEM.
du3nyecKue SBJICHUS U XUMUUYECKue peakiuu. [Ipu3Haku U ycioBusl NPOTEKAHUS XUMHYECKUX
peakuuii. 3aKOH COXPAaHEHUS MacChl BEHIECTB NPU XUMHUYECKUX peaKuaX. XUMHUYECKUE
ypaBHeHUsA. KoaduimeHTsl B ypaBHEHHSIX XUMUYECKUX PEAKIM KaK OTHOIICHHS KOJUYECTB
BEIIIECTB, BCTYMAIOIIMX W OOPa3yOIIMXCS B pe3ysbTaTe XMUMHYECKOW peakumu. [Ipocreiimue
pacyeThl 10 YPaBHEHUSIM XUMUUYECKUX PEAKIIHiA.
OCHOBHBIE KJIacChl HEOPraHMYECKUX coeauHeHuil. HoMeHkiaTypa HEOpraHM4eCKUX BEIECTB.
Kucnopon. Bosayx. I'openne. Oxcuapl. OkcuIibl METAUIOB M HeMeTtayyioB. Bomopoa. Bona.
Ounctka BoAbl. Adpaius BOJbl. B3anmoaeicTBre BOJbl ¢ OKCUJIAMH METAJIOB M HEMETAJUIOB.
Kucnotel, kmaccudukaius ¥ CBOWCTBA: B3aUMOJCHCTBHE C METallIaMH, OKCHJIAMU METAJLJIOB.
OcHoBaHus, Kiaccupukanus W CBOMCTBA: B3aMMOJICHCTBHE C OKCHIAMU HEMETAILIOB,
kuciotaMu. AmdoTepHocTh. KucnotHo-ocHoBHble wuHAMKaTOpbl. Comu. CpemHue CoJ.
B3aumopeiictBue coisieid ¢ MeTalulaMu, KUCIOTaMHu, Imienodamu. CBs3b MEXI1y OCHOBHBIMHU
KJIacCaMU HEOPraHUYECKUX COCAUHEHUIM.
[lepBoHauanbHbE TMPEACTABICHUS O ECTECTBEHHBIX CeMeHCTBax (Tpymmax) XUMHYECKUX
3JIEMEHTOB: LIEJIOYHbIC METAJJIbI, TAJIOTCHBI.
Pazoen 2. Ilepuoduueckuii 3aKkOH u NEpUOOUYECKAA CUCHEMA XUMUYECKUX IJIEMEHN 08
J/I.U.Menoeneesa. Cmpoenue seutecmea.
[lepuognueckuit  3akoH.  Mctopuss ~ OTKpBITUS ~ NEPUOJUYECKOTO 3aKOHA.  3HAUYEHHE
MEPUOANYECKOTO 3aKOHA U1 pa3BUTHUS HAYKH.
[leproguueckast cucTeMa Kak €CTeCTBEHHOHay4Hasl KjlacCH(HKAIMS XMMHUYECKUX AIIEMEHTOB.
Tabnuunas ¢dopma mpencTaBiIeHHUs] KIACCH(PHUKAIUU XHMUYECKUX dleMeHToB. CTpykTypa
tabnuuel «[lepuoanueckas cucrema xumudeckux snemeHToB Jl. M. MenneneeBa». ®usnueckuit
CMBICTT TIOPSKOBOTO (aTOMHOTO) HOMEpa, HoMepa MepuoJa U HOMepa TPYMIbI (A7 IEMEHTOB
A-rpynm).
CrpoeHue artoMa: sIpO W OJEKTpOHHAss 00oiouyka. CocTaB aTOMHBIX siep: MPOTOHBI U
HeWTpoHbl. M30Tombl. 3apsii aTOMHOTO sJpa, MAacCOBO€ YHCIO M OTHOCUTEIbHAs aTOMHas
Macca. JNeKTpOHHass 000J04YKa aroMa. OJEKTPOHHBIE CIIOM aTOMOB JJIEMEHTOB MallbIX
MEepUOOB.
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XuMHUECKasi CBSI3b. DJIEKTPOOTPULATENLHOCTh aTOMOB. KoBaJleHTHas HENoJIIpHasl U NOJIIpHAs
cBs3b. MloHHas cBs3b. BalleHTHOCTB, CTENEHb OKUCIEHUS, 3aps] HOHA.
Pazoen 3. Muozoobpazue xumuueckux peaxyuil.
Knaccupukanuss XMMHUYECKMX pEaKkIMid: peakuud COCOUHEHHUS, PAa3JIOKEHUs, 3aMelleHHs,
oOmeHa, 9K30TEPMUYECKUE, SHJIOTEPMUYECKHUE, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE,
HeoOpaTUMbIe,00paTHMBIE.
CKOpOCTh XMMHUYECKUX peakiuuil. @akTopsl, BAUSIOIMINE HA CKOPOCTh XUMUUYECKUX PEaKIUil.
PactBopbl. DnekTpoauTHyeckas AMCCOLUALUSA. DIEKTPOJIUTHl M HEAEKTPoJuThl. KaTHOHBI 1
aHUOHBI. [[uccormanus coJied, KUCJIOT U OCHOBAaHMW B BOJHBIX pacTBOpax. Peaknum MOHHOIO
oOMeHa B pacTBOpax AIEKTPOJIUTOB.
Pazoen 4. Muozooopaszue eeuwiecme.
EctecTBeHHble ceMelicTBa XMMMUYECKHX JJIEMEHTOB METaJUIOB U HeMmerauioB. OoOmias
XapaKTepUCTHKa HEMETAJUIOB Ha OCHOBE MX IIOJIOKEHHUS B TEPUOJUYECKON cHucTeMe.
3aKOHOMEPHOCTU HM3MEHEHUs (PU3MUYECKUX U XUMHUYECKHMX CBOMCTB HEMETAIIOB — MPOCTBIX
BEIIECTB, UX BOJOPOJIHBIX COCAMHEHUMN, BBICIINX OKCHJIOB M KUCJIOPOJCOJAEPKAIIMX KUCIOT Ha
MIpUMEPE AIIEMEHTOB BTOPOIO U TPETHETO NEPHOIOB.
OOmiasi xapakTepUCTHKa METAIJIOB Ha OCHOBE HMX IOJIOKEHMSI B NMEPUOJAMUYECKON CHCTEME.
3aKOHOMEPHOCTH HM3MEHEHHUS (U3NYECKUX M XUMHUYECKHX CBOMCTB METAIJIOB — MPOCTHIX
BEIIECTB, UX OKCHUJOB U THIPOKCUIOB Ha MpPUMEpPE JIEMEHTOB BTOPOTO U TPETHETO MEPHOIOB.
AmpoTepHble coenuHeHus amoMuHMs. OOmas XapaKTepUCTHKa »Keje3a, €ero OKCHIOB U
TUIPOKCHUIOB.
Pazoen 5. Ikcnepumenmanvnan xumus
JleMOHCTpallMOHHBII U J1a0opaTopHbliil 3kcnepuMeHT. 1. [IpuMeps! Qusndeckux siBIeHUN. 2.
[Ipumepbl XUMHUYECKUX PEAKIMH C SIPKO BBIPAKCHHBIMU M3Y4a€MbIMU MpHU3HaKaMu. 3. Peakuuu
COCTMHCHUS, PA3JIOKEHUS, 3aMelleHusi, ooMeHa. 4. Peakiuu, WIUTIOCTpUPYIOIIME CBOMCTBA H
B3aMMOCBSI3U OCHOBHBIX KJIACCOB HEOPraHWYECKHUX COECIMHEHMU. 5. ONBITHI, WLIIOCTPUPYIOIINE
3aKOHOMEPHOCTH  M3MEHEHMSI  CBOWCTB  HICJIOYHBIX  METAJUIOB M TAJOTEHOB. 6.
OnBITHL, WUTIOCTPUPYIOIIUE  3aKOHOMEPHOCTH  HM3MEHEHUs  CBOWCTB  THJIPOKCHUIOB U
KHCIJIOPOJICOAEPIKALUX KHUCIOT 3JIEMEHTOB OJHOro mnepuoxaa. 7. Ilpumepsl OKHCIUTENBHO-
BOCCTAHOBUTEJIBbHBIX peakluuil.8.DPaKkTopsl, BIUSAIOIINE HA CKOPOCTh XUMHUUYECKUX PEAKIUN.
9.1Tpumepbl 5HAO- U 23K30TepMuyeckux peakiuid. 10. CpaBHeHHE IEKTPONPOBOAHOCTH
pPacTBOPOB 3JIEKTPOJIMUTOB W HednekTpoiauToB. 11. Peaknum wmonHoro o6mena. 12. OmbIThl,
WUTIOCTpUPYIOIIKE (pU3nuecKue U XMMHUYECKUE CBOMCTBA M3y4aeMbIX BEUIECTB.
IIpakTuyeckne padorbl 8 kmacc 1. IlpaBuma TexHuku Oe3omacHOCTH TIpH padboTe B
xuMmuueckoM kabunere. Ilpuembl oOpamenus ¢ nabopaTopHbiM OOOpYyIOBaHHUEM U
HarpeBareiabHbIMU MpuOOpamu. 2. [IpurotoBieHue pacTBopa caxapa M pacyeT ero MaccoBOM
JI0JIA B pacTBOpE
4. YcioBus TeUEHUSI XUMUYECKUX PEAKIUN MEXy PAaCTBOPAMHU JIEKTPOJIMTOB JI0 KOHIIA.
5. PelieHue skcrniepruMeHTANIbHBIX 3a7a4.
IpakTuyeckne padorpL9 Kiaace 1. OcyllecTBiieHHE NENOYKH XUMUYECKUX MPEBpalICHUM. 2.
[lonyyenue u CBOICTBAa COEIMHEHHMI MeTayuioB. 3. PelleHue 3KCIepUMEHTAIbHBIX 337a4 Ha
pacno3HaBaHUE U MOJIyY€HHE COEIMHEHHI MEeTaJuloB. . Pemenne skcnepuMeHTalbHbIX 3a/1a4 110
teme «lloarpynna kucnopoga». 5. [lonyyenue, cobupanue U pacrio3HaBaHUE ra3oB.
Pacuernbie 3amaum. 1.BbruncineHne OTHOCHUTENBHOM MOJEKYJISIPHOW U MOJIIPHOM MaccChl
BElIeCTBa M0 €ro XMMH4Yeckoi (opmyre. 2. Pacuer MaccoBOW MOJIM XUMHUYECKOTO 3JIEMEHTa B
coenuHeHnu. 3. PacueT MaccoBOl 10JIM paCTBOPEHHOIO BELIECTBA B pacTBope. 4. Brruncnenus
M0 XMMUYECKUM YPAaBHEHUSIM MACChl MJIM KOJIMUECTBA BEILIECTBA OJJHOTO U3 YYAaCTBYIOIIMX WUIU
MOJIYYAIOUIUXCA B PpEaKLUUU COECIUHEHWI 0 W3BECTHOM Macce WIM KOJIMYECTBY BEILIECTBA
JPYroro COeIMHEHUsI.

JINYHOCTHBIMM pe3yJbTAaTAMM M3yY€HUs NpeaMera «XHUMHS» SBISIOTCS CIEAYIOIINe
YMEHUS:
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Oco3HaBaThb €IMHCTBO U ILEJIOCTHOCTh OKPYXKAlOIIEr0o MHpa, BO3MOXKHOCTH  €ro

MO03HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JIOCTH)KCHUI HAYKH.

[TocteneHHO BHICTpAaUBaTh COOCTBEHHOE LIETIOCTHOE MUPOBO33PEHHUE!

0CO3HaBaTh MOTPEOHOCTH M TOTOBHOCTh K €CaMOOOpa30BaHHIO, B TOM YHUCIE M B paMKax
CaMOCTOSITEJIBHOM 1€ATEIbHOCTH BHE ILIKOJIbL;

OIICHUBATh KU3HEHHBIE CHUTYaIllUU C TOYKH 3pEHUsI O€30MacHOTO 00pa3a KU3HU M COXPAHEHUS
3/10pOBbBS;

OILICHUBATh IKOJIOIMYECKUN PUCK B3aUMOOTHOILIEHUH YeloBeKa U IPUPO/IbI.

BriOupare moCTynKky, HaleJeHHbIE HAa COXpaHEHHE M OepeKHOE OTHOIIEHHE K IPHPOJIE,
0COOEHHO JKMBOW, HM30eras MpPOTHUBOTOJIOKHBIX IMOCTYIKOB, TOCTEIIEHHO YdYach M OCBamBas
CTpaTEruio palliOHAIBHOTO PUPOIOII0JIb30BAHMUSL.

Cpedcmeom  pa3eumusi JTUYHOCTHBIX PE3yJAbTAaTOB CIyXaT Yy4eOHbI MaTepuan H
MIPOJIyKTUBHBIE 33JaHUs y4eOHUKa, HalleJIEHHbIE Ha 0-10 JINHUIO Pa3BUTHS — YMEHUE OLICHHUBATH
MOBEJICHHE YeJIOBEKa C TOUKH 3PEHMSI XUMUUYECKON 0€30MMacHOCTH MO OTHOLIEHHUIO K YEJIOBEKY U
MIPUPOJIE.

MertanpeaMeTHBIMHM pe3ylIbTaTaMU HM3y4eHUsI Kypca «XUMUS» SBIsieTcs (OpMUPOBaHUE
YHUBEpCaJIbHBIX yueOHbIX AericTBuil (YV]]).

Pecynamuenvie YVII.

CamocTosTensHO OOHApYKHBaTh U (GOPMYIUPOBATH yU4eOHYIO TIPOOJIEMY, OMPEENsITh 1eb
y4eOHOM 1eATeNbHOCTH, BIOMPATh TEMY MPOEKTA.

BoeiaBurate Bepcun pemieHusi npoOsieMbl, 0CO3HABAaTh KOHEYHBIH pe3ylbTaT, BHIOMpATh U3
MPEI0KEHHBIX U UCKaTh CAMOCTOSITEIbHO CPEJCTBA JIOCTHKEHUS LEINH.

CocTaBiiaTh (MHIMBUIYalIbHO WJIM B TpYIIE) IJIaH pEleHUs MpoOieMbl (BBIMOIHEHUS
MPOEKTA).

PaGoras mo maHy, cBepsATh CBOU ACUCTBHSI C LIETbIO M, MPU HEOOXOIUMOCTH, HCIPABIAThH
OLIMOKHU CaMOCTOSITENILHO.

B numanore c yuuTeneM COBEpIIEHCTBOBATH CAMOCTOSITENIbHO BbIpaOOTaHHbIE KpPUTEPUU
OIICHKH.

CamocrosTensHO  OOHapyXuBaTh MW (OPMYJIMPOBATH NPoOIEeMy B  KJIACCHOW W
WHIMBUIYAIBHOW Y4eOHOU JIEATEIHHOCTH.

BoiaBurate Bepcuu pemieHusi IpoOsieMbl, 0OCO3HABAaTh KOHEYHBIA pPe3ylbTaT, BHIOMpPATh U3
MPEI0KEHHBIX U UCKaTh CAMOCTOSITEIbHO CPEJCTBA JOCTHKEHHUS LEIH.

CaMOCTOATENHLHO 0CO3HABATh MPUYMHBI CBOETO yCIieXa WM HeycleXa M HaXOIUTh CIOCOObI
BBIXOJIa U3 CUTYallUU HEycIiexa.

Cpedcmeom ¢hopmuposanus peryasTUBHBIX Y Y ]| ciayxaT TEXHOJIOTUS MPOOIEMHOTO JUaiora
Ha OJTame M3Y4YeHHs] HOBOTO MaTepuaja U TEXHOJOTHUS OILIEHUBAaHUA 00pa30BaTeIbHBIX
JOCTHXKEHHH (y4eOHBIX YCIIEXOB).

Llosnasamenvrvie YVJI:

AHanM3MpoBaTh, CPAaBHUBATH, KIIACCU(DUIIUPOBATH U 00001aTh (aKThl U sSBICHUS. BBISABIATDH
MIPUYUHBI U CIECTBUS MIPOCTHIX SIBJICHUH.

OcyliecTBiATh CpaBHEHUE, CEpPHALMI0 W KJIACCU(PUKAIUIO, CAMOCTOSTEIbHO BBIOMpAs
OCHOBAaHMS M KPUTEPUM [Vl YKA3aHHBIX JIOTHYECKUX OTepaluii; CTPOUTh KIACCU(PHUKAIMIO Ha
OCHOBE JUXOTOMHUYECKOTO JeJIeHUs (Ha OCHOBE OTPHUIIAHUA).

CTpouTb JIOTHYECKOE PACCYKIAEHHUE, BKIIOYAIOIIEE YCTAHOBJIEHUE MPUYMHHO-CIIEICTBEHHBIX
CBSA3EH.

Co31aBaTh cxeMaTHUYECKHE MOJIENIU C BBIACTICHUEM CYILIECTBEHHbBIX XapaKTEPUCTHK OOBEKTA.

CocTaBisATh TE3UCH, pAa3IMYHBIE BHUABI IUIAHOB  (MIPOCTBIX, CIOXKHBIX M T.IL.).
IIpeo6pa3oBbIBaTh HH(GOPMAIMIO U3 OJTHOTO BUAA B APYroi (TabIUILy B TEKCT U IIp.).

BbIunThIBaTH BCE YPOBHM TEKCTOBOM MH(pOPMALIHH.

YMeTh omnpeaensTh BO3MOXKHbIE MCTOUHUKU HEOOXOIMMBIX CBEIEHHUH, MPOU3BOANUTH TOUCK
nH(pOpMaIINHY, AaHATU3UPOBATH U OILICHUBATH €€ JJOCTOBEPHOCTb.
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YMeTh HCIO0JIb30BATh KOMIBIOTEPHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT
IUIsL JIOCTHXKEHHMS CBOMX LeNed. YMeTh BbIOMpaTh aJeKBaTHBIC 3a7ade WHCTPYMEHTAJIbHBIC
IIPOrpaMMHO-aNMapaTHbIE CPEACTBA U CEPBUCHI.

Kommynuxamuenvie YV/I:

CaMOCTOATENBHO OPraHU30BbIBaTh yueOHOE B3aUMOJAEHUCTBUE B Ipylie (ONpenesTh o0uue
LIEJIH, pacpeesiTh POJM, JOrOBapUBaThCS APYT C APYroM U T.1.).

OtcTauBasi CBOIO TOUKY 3pEHUS], IPUBOAUTH aPTyMEHTHI, IOATBEPKAAst UX (paKTamMHu.

YMeTh B3MISIHYTh Ha CUTYaLMIO ¢ MHOM MMO3ULIMHU U IOTOBAPUBATHCS C JHOAbMU MHBIX TTO3ULUH.

Cpeocmeom opmuposanuss KOMMYHUKATUBHBIX Y Y] ciaykaT TEXHOJIOTHS MPOOIEMHOTO
auanora (moOyKJarolui M MOABOMAIIMKM jauanor) U paboTa B MallbIX TIpYINax, TaKxKe
HCI0JIb30BAHME HA YPOKAX 3JIEMEHTOB TEXHOJIOTUH MPOJYKTUBHOTO YTEHHUSI.

IIpenmeTHbIMHU pe3yIbTaTaAMM U3YUCHUS NTpeAMETa «XUMHUSD) SBISIOTCS:

1.B no3naBarenbHOM cdepe:

o JaBaTh ONPENEJNICHNUS H3YYEHHBIX MOHATUH: «XMMHUYECKHUH DJIEMEHT», «aTOM», «HOH»,
«MOJIEKYJIa», «IPOCTbIE M CJOXKHBIE BELIECTBA», «BELIECTBO», «XUMHYECKas (opmyay,
«OTHOCHUTEJbHAsI aTOMHAas Maccay», «OTHOCUTENIbHAs MOJEKYJSpHas Macca», «BAJEHTHOCTHY,
«CTENEHb OKHUCIICHUSA», «KPUCTAJUIMUECKAs PEIIETKa», «OKCUAB), «KUCIOTBI», «OCHOBAHUS,
«CoNM», «aM(pPOTEPHOCTHY, KUHAUKATOPY, «IIEPUOTUUECKUI 3aKOHY, «IEpUONYecKas TaOIuIay,
«U30TOTBI», «XUMUYECKasl CBS3b», «AJIEKTPOOTPULIATEIHHOCTEY, «XUMHYECKas peaxiusy,
«XUMHYECKOE YpaBHEHHE», «ICHETUYeCKas CBSI3b», «OKHUCIEHHE», «BOCCTAHOBJICHHEY,
«QIEKTPOIUTHYECKAS JUCCOLUAIUNY, «CKOPOCTh XUMHUUECKON pEeaKIInn»;

o omucarh  JEMOHCTpAllMOHHBbIE M  CAaMOCTOSITEIbHO  IPOBEJIEHHBIE  XMUMHUYECKHE
IKCIIEPUMEHTHI;

o OTHCHIBATh U pa3NyaTh MU3y4EHHBIE KJIACChI HEOPTaHUYECKUX COCAMHEHUMU, MPOCTHIE U
CIIOXHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

o KJIaCCU(UIIMPOBATH N3YUYEHHBIE OOBEKTHI U SIBICHUS;

o JenaTh BBIBOABI M YMO3AKIIOYEHHMsS] U3 HAOMIONEHUH, W3YYCHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB IO aHAJIOTHHU CO
CBOMCTBaMH U3y4YCHHBIX;

o CTPYKTYpUPOBATh M3YyYEHHBIN MarepHal U XMMHYECKYI0 MH()OPMAIUIO, MMOJTYYCHHYIO U3
JIPYTUX UCTOYHHUKOB;

o MOJENTUPOBATH CTPOCHHE aTOMOB JIEMEHTOB 1-3 1MeproJI0B, CTPOEHUE MPOCTHIX MOJIEKYII,
2. B 11IeHHOCTHO - OpUEHTAIIMOHHOH cepe:
o aHAJIM3UPOBATh M OLEHUBATh TIOCIEACTBUA [UISl OKpYXalomiel cpeapl ObITOBOW U

IIPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKA, CBA3aHHOM C
nepepaboTKOM BEIIEeCTB;
3. B tpynoBoii chepe:

* IPOBOJUTh XUMUYECKUI KCIIEPUMEHT;
4. B cdepe 6e30nacHOCTH KU3HEACATSILHOCTH:

* OKasplBaTh IIEPBYI0 IIOMOLIb IIPU OTPABIICHUSX, OXOraXx M JPYTHX TpPaBMax, CBSI3aHHBIX C
BEIIECTBaMU U J1a00PaTOPHBIM 000PYAOBAHUEM.
* XUMHUYECKOM CHMBOJIMKH: 3HAKOB XMMHUYECKHUX 3JIEMEHTOB, (POPMYT XMMHUYECKUX BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKILINL;
* BOKHEUIINX XMMHUYECKUX TOHATUN: XUMUYECKUN DJIEMEHT, aTOM, MOJIEKYyJa, OTHOCUTEIIbHbIE
aTOMHasi ¥ MOJIEKYJISIpHAsi Macchbl, HOH, XMMHUYECKasi CBsI3b, BEIIECTBO. KIaCCU(UKAIIHS BELIECTB,
MOJIb, MOJISIPHAsi Macca, MOJIIpHBIA 0OBEM, XMMHUECKas peaklus, KiacCU(pUKaLUs peaxiuid,
JJIEKTPOJIUT U HEDIIEKTPOJIUT, DJIEKTPOJUTHYECKAs AUCCOLMALMSA, OKHUCIUTEIb U BOCCTaHO-
BUTEJIb, OKUCIIEHUE U BOCCTAHOBJICHUE;
* OCHOBHBIX 3aKOHOB XUMHH: COXpPAaHEHUs MacChbl BELIECTB, IIOCTOSHCTBA COCTAaBa,
MIEPUOANYECKUH 3aKOH,;
* HA3bIBaTh: XUMUYECKUE JIEMEHTBI, COSANHEHUS NU3YYCHHBIX KIIACCOB;
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* OOBSICHATH (PU3MUYECKUI CMBICI aTOMHOTO (TIOPSIKOBOTO) HOMEpa XMMHUYECKOTO JJIEMEHTA,
HOMEPOB TPYIIIbl U MEPUOJA, K KOTOPHIM JIEMEHT NPUHAUIEKUT B NEPUOJUUYECKON CUCTEME
J.1. MenneneeBa; 3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB JJIEMEHTOB B IIPEIENax MaibIxX
IIEPHOJIOB U IJIaBHBIX NOJArPYIII; CYIIHOCTh PEAKIIMIA HOHHOTO OOMEHA;

*XapaKTEpU30BaATh: XUMUYECKHUE 3JIEMEHTHI (OT BOJOPOAA 10 KAJIbLMsI) HA OCHOBE UX MOJIOKEHUS
B nepuoauueckoi cucreme J[.M.MenneneeBa M 0OCOOEHHOCTEW CTpPOEHUS HUX aTOMOB;
XMMHMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

* OTIPENEeNATh: COCTAB BEIIECTB M0 UX (opMyaaM, MPUHAUICKHOCTh BEIIECTB K OTPEACICHHOMY
KJIacCy COEIMHEHUHM, TUIMBl XUMHUYECKHMX pEaKIUil, CTENeHb OKHUCIEHUS »JJIEMEHTa B
COEJIMHEHUSX, TUIl XUMUYECKOU CBS3H B COCUHEHUSX, BO3SMOYKHOCTbD ITPOTEKAHUS PeaKuil
HOHHOTO 00OMeEHa;

COCTaBIIATh: (OPMYJIbl HEOPTraHWYECKUX COETMHEHHM M3Y4YEHHBIX KJIACCOB; CXEMbl CTPOEHUS
atomMoB TiepBeIX 20 nsrmeMeHTOB Tmepuoanueckor cuctembl .M. MeHneneeBa; ypaBHEHUS
XUMHUYECKUX PEAKIIN;

* 00paIarbCsi ¢ XUMUYECKOU TTOCYI0H U J1a00PaTOPHBIM 000PY/I0BAHUEM;

* BBIUMCIISITH: MAacCOBYIO JOJI0 XUMUYECKOTO 3J€MEHTa HO (OpMyle COEAMHEHHUS; MacCOBYIO
JIOJII0 BEIIeCTBa B PACTBOPE; KOJIMYECTBO BEUIECTBA, OOBEM MM MacCy IO KOJUYECTBY
BEIIECTBA, 00bEMY MJIM Macce peareéHTOB WU MPOIYKTOB PEaKIINH;

Hcnonb3oBaHnne mNpuUOOPETEHHBIX 3HAHMM M YMEHUH B TPAKTUYECKON JAeATeIbHOCTH U
MOBCEIHEBHOM JKM3HM JJisi: Oe30omacHoro oOpallleHusi C BellecTBaMM U MaTepHallaMu;
9KOJIOTMYECKH TPAMOTHOTO TMOBEACHUS B OKpYXalolllel cpese; OLEHKH BIUSHUS XUMUYECKOTO
3arpsi3HEHUs OKPYKaIOLEel Cpeibl Ha OpraHu3M YeJI0BeKa; KpUTHUECKOH OLleHKH UH(pOpMAaILUU O
BEIIECTBAX, UCIOJIB3YEMbBIX B ObITY; IPUTOTOBJIECHHS paCTBOPOB 33JJaHHON KOHIIEHTPAIUH.

. nojoxkeane MerammioB B I1.C.; MeTaJUTN4YecKass CBS3b, MeTalInyecKas
KpUCTAJUTHYECKas PeIIeTKa;

. (bu3MvecKue CBONCTBA METAJIJIOB.

. o0Ie XuUMHYECKUe cBoiicTBa Me: B3aumojelicTeue ¢ HeMe, BOmOH, KUCIOTaMH,
COJISIMH.

. KJIacCU(PHUKAIIMIO CIIJITABOB Ha OCHOBE YEPHBIX (YYyTyH W CTallb) M IIBETHBIX METAILIOB,
XapaKTEPUCTHKY (PU3NUECKUX CBOMCTB METAILIOB.

. OCHOBHBIE CITIOCOOBI TIOJTy4eHHUsI Me B TPOMBITIUICHHOCTH.

. Ba)KHEHIIIME COCIUHECHHMS IICIIOYHO3EMEIbHBIX METAJIJIOB

. XUMHYECKHE CBOMCTBA AIIOMHHUS, KCIe3a.

. OOBSCHATh 3aKOHOMEPHOCTH HW3MCHEHHUS CBOWMCTB 3JIEMEHTOB-METAJJIOB B IIpeiaeiiax
TJIABHBIX TIOATPYIIIL;

. XapaKTEPH30BaTh CTPOCHKE U OOIIHME CBOMCTBA METAILIIOB;

. OTHCHIBATh CBOWCTBA BBICIIUX OKCHIOB AJIEMEHTOB-METAIJIOB U COOTBETCTBYIOIINX UM
OCHOBAaHUI;

. OTIMCBIBATh PEAKIIMH BOCCTAHOBJICHHUS METAJUIOB U3 MX OKCHIOB;

. XapaKTepHU30BaTh YCIOBUS U CIIOCOOBI MPEAYNPEKACHUS KOPPO3UU METAIJIOB;

. XapaKTePH30BaTh CBOMCTBA M 00JIACTH MPUMEHCHHS METAITMYCCKUX CIIABOB;

. COCTaBIISITh CXEMbl CTPOEHHUS AaTOMOB J3JEMEHTOB-METAJIOB JIUTHS, HATpUS, MarHus,
ATFOMUHHMS, KaJTHS, KaJIbIUs);

. - OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB AJIEMEHTOB-METAIJIOB B Ipenaenax
TJIaBHBIX MOATPYIII,

. XapaKTEPH30BaTh XUMUYECKHUE CBOMCTBA METAIIJIOB M X COCAMHCHUIA;

. OTHCHIBATh CBSI3b MEXIY COCTaBOM, CTPOCHHEM, CBOMCTBAMH BEIIECTB-METAIJIOB M MX
MIPUMEHEHHEM;

. -ICTOJIb30BaTh MPUOOPETCHHBIE 3HAHWUS W YMEHHUS B MPAKTUYECKON NEATETHbHOCTH U

MOBCETHEBHOM >KM3HM: Ul Oe3omacHOro oOpamieHuss ¢ Me, 3KOJOrMYECKHM TI'PaMOTHOTO
MOBEJICHUsI B OKpYXKalolled cpene, KPUTHMUYECKOM OLEHKM HWHGPOpMalUUd O BEIIEeCTBaX,
UCIOJIb3yEMBIX B OBITY
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. 3alMChbIBaTh YpPaBHEHUs peakuuid B3auMojencTBua ¢ HeMe, kucnoramu, COJIAMH,
HCMOJIb3YSl AJIEKTPOXUMUUYECKUN psii HanpsokeHuss Me Uil XapakTEpUCTHKUA XUMHUYECKHX
CBOMCTB

. ONMCHIBAaTh CBOMCTBA U 00JaCTH NPUMEHEHNUS Pa3IMYHBIX METAJUIOB U CIUIAaBOB

. COCTaBJISATh CXEMY CTPOEHHUS aTOMa JKEJe3a;

. 3alMChIBaTh YPaBHEHUS peakUuil XMMHUYEcKUX cBoicTB xeneza (OBP) ¢ obpa3oBanuem
COEJIMHEHU C pa3IMYHbIMU CTENIEHSIMU OKHCIICHUS;

. OTIpeNeNATh COeUMHEeHus, cojaepkamue nonbl Fe?* u Fe®* ¢ momompio kavecTBeHHBIX
peakuui

. oOpamarbest ¢ XUMHYECKOW TIOCYION U JIAO0OPaTOPHBIM 000PY/I0BaHUEM;

. pacrno3HaBaTh OINBITHBIM IIyTEM COEAMHEHUS METaIll.

. nojockeare Hemetauios B [1.C. JI.M.Menneneena;

. ATOMHBIE XapaKTEPUCTHUKU HJIEMEHTOB-HEMETAJUIOB, IPUYMHBI M 3aKOHOMEPHOCTU HX
W3MEHEHUS B MEPUOJIaxX U TPyIIax;

. -0COOEHHOCTH KPUCTAININYECKOTO CTPOEHUSI HEMETAJLIOB;

. -CTPOEHHE aTOMOB-HEMETAIIJIOB, (PU3HUECKHE CBOICTBA.

. - CTpPOCHHE AaTOMOB TaJOr€HOB, CTENEHH OKHUCIEHMS, (QU3NYECKHE U XUMUYECKUE
CBOWCTBA.

. -CBOMCTBA CEPHOM KHUCIOTHI B cBETE mpeacTaBiieHnii TO/;

. -OKHCJIUTENIBHBIE CBOMCTBA KOHII. CEPHOM KUCIOTHI B cBeTe OBP;

. -KaueCTBEHHYIO PEaKIIHUIO Ha CYyab(aT-noH.

. -pu3nyYecKue 1 XUMUYECKHE CBOMCTBA a30Ta;

. -KpYrOBOPOT a30Ta B MPHUPO/IE.

. - CTPOEHUE MOJIEKYJIbl AMMHUAKA,

. -JIOHOPHO-aKIIETITOPHBIN MeXaHU3M 00pa30BaHUs CBSI3U B MOHE aMMOHUS;

. -CBOMCTBA aMMHAKa;

. -CIOCOObI MOTYYEHHUS U PACIIO3HABAHMS aMMHUaKa

. - CBOMCTBA KHCIOPOJHBIX COEAMHEHHM a30Ta M a30THOM KHUCIIOTBI KaK OKHUCIUTEINS.

. - XapaKTepu30BaTh CBOICTBA yIJiepoa U 3JIEMEHTOB MOATPYIIIBI yriepoaa

. - CBOICTBA, 3HAYEHUE COETMHEHUN YIIIepO/ia U KPEMHHUS B )KMBOW M HEKUBOU MTPUPOJIE.

. -COCTaBJATh CXEMbI CTPOCHHS ATOMOB XMMUYECKUX 3JIEMEHTOB ~-HEMETAILIOB;

. -J1aBaTh XapaKTEPUCTUKY JI€MEHTaM-HEMETAJlJIaM Ha OCHOBE UX noJsioxkeHus B [ICXD;

. -00BSCHATH CXOJICTBO M pa3jMyure B CTPOCHUH aTOMOB 3JIEMEHTOB-HEMETAJIIOB;

. - OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB XHMMHMUYECKHX 3JIEMEHTOB-
HEMETAJUIOB;

. - XapaKkTepUu30BaThb XUMHUECKHUE 3JIEMEHThI-HEMETAIBI MAJIbIX IEPUOJIOB;

. - ONKCHIBATh CBOMCTBA BBICUIMX OKCHJOB XMMHMUYECKHX 3JI€MEHTOB-HEMETAIJIOB MalbIX
MIEPHUOJIOB, a TaK)Ke OOIIMEe CBOWCTBA COOTBETCTBYIOIIMX UM KHUCIIOT;

. -CPaBHUBATh HEMETAILJIBI C METAJUIAMHU

. - COCTaBIIATh CXEMbI CTPOEHHUSI aTOMOB T'AJIOT€HOB;

. -Ha OCHOBAHHUU CTPOEHUS aTOMOB OOBSICHITh U3MEHEHHE CBOMCTB rajJOreHOB B IPYIIIE;

. -3aMHUChIBATh YPABHEHUS peakuuil ¢ Touku 3penuss OBP

. -XapaKkTepu30BaTh XUMUYECKUE AIIEMEHTBI TOATPYIIIBI CEPHI;

. -3aMHUChIBATh YPABHEHUSI XUMUYECKUX PEAKIIMI B MOJIEKYJISIPHOM U ¢ TOUkH 3peHust OBP
. - ONHUCHIBaTh CBOWMCTBa amMuaka ¢ Touku 3peHuss OBP u ero ¢usnonornyeckoe
BO3/ICUCTBUE HA OPraHU3M

. - 00paraThCs ¢ XMMUUECKOM MoCcy10i 1 1abopaTopHBIM 000PYI0BaHUEM;

. -TIOJy4aTh U cOOMpaTh aMMHUAK;

. -pacro3HaBaTh OMBITHBIM ITyTEM aMMHAaK

. - COCTaBJIATh CXEMbI CTPOEHHUS AaTOMOB 3JIEMEHTOB MOATPYIIIIBI yriaepoaa

. - COCTaBIIATH (POPMYIBI COENMHEHUH Yyriepoaa U KPeMHHUS, WITIOCTPUPYIOIIUE CBOMCTBA

Kap6OHaTOB U CUJINKAaTOB
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. -pacmo3HaBaTh pPacTBOPbI KHCJIOT M IIEJI0Yel, XJIOpHI-, Cynbdar-, kKapOOHAT-UOHBI U
MOHBI AMMOHHS;

® - OIHKCBhIBATb XUMHUUYCCKOC 3arpsA3HCHHC Opr)KaIOH.Ief/'I Cpeabl KakK CJICACTBUC
IMPOU3BOJACTBCHHBIX IIPOLICCCOB, CII0COOBI 3alllUThI OT 3arp513HeH1/n?1
° HCIIOJIB30BaTh HpI/I06peT€HHbI€ 3HAaHUA U YMCHHA B HpaKTI/I‘ICCKOﬁ JACATCIIBHOCTH H

HOBCGHHGBHOﬁ JKHU3HU JJIA:
00BACHEHUS XUMHYECKUX SIBJ'IGHI/II;'I, IMPOUCXOAAIINX B IPUPOJL, 6I)ITy M Ha IMMPOU3BOACTBE;

e DKOJIOTMYECKU I'PaMOTHOTO IIOBEJICHUS B OKpPYKaIOILEH CpeLe;

e OIICHKHU BJIMSHMSI XUMUYECKOTO 3arpsi3HEHUs OKPYKAOILEN Cpellbl Ha OPraHu3M YelloBeKa U
Jpyrue KUBble OPraHU3MBl;

e 0Oe3omacHOro OOpalleHuss C TOPIOYUMH W TOKCHYHBIMHM BEIIECTBAMHM, JaOOPATOPHBIM
000pyTI0BaHUEM;

e KPUTHYECKOW OIIEHKHU JOCTOBEPHOCTH XMMHUYECKON MH(pOpMalny, MOCTYNAOLEH U3 pa3HbIX
HMCTOYHUKOB.

OCHOBHOE COJIEP)KAHHUE

8 knacc

BBenenue

[Ipeamer xumuu. MeTonbl TIO3HAHUS B XUMUHU: HAOIIOJCHHUE, IKCIIEPUMEHT, MOJCIUPOBAHUE.
Hctounnku xumuueckodl wuHpopManuu, ee TMoJlydeHHe, aHaliu3 M MpeACTaBIEHUE €ro
pesynbTaToB. [loHSATHE O XUMHUUYECKOM d3JeMEHTe U (hopMax ero CyIIECTBOBAHHS: CBOOOIHBIX
aToMax, TPOCTBIX M CJOXKHBIX BemecTBax. [IpeBpamienust BemiecTB. OTiHUMe XUMUYECKUX
peakuuil oT pusnveckux sBieHui. Poib XUMHUM B )KU3HU yeroBeka. XemMopuius u xeMopoousi.
Kpatkue cBeneHHMs W3 HCTOPUM BO3HMKHOBEHMS W Pa3BUTUA XUMHH. POlb OTE4ECTBEHHBIX
YYEHBIX B CTAHOBJICHUU XUMUYECKON Hayku — paboTsl M. B. JlomonocoBa, A.M. bytneposa, /l.
N. MenneneeBa. XuMuueckasi CHMBOJIMKA. 3HAKH XUMUYECKUX IEMEHTOB U IPOUCXO0XKICHHUE UX
Ha3BaHui. Xumudeckue dopmynbl. MaAekcs u KodddunmuerTsl. OTHOCUTEIbHBIE aTOMHAs U
MoOJIeKyJisipHass Macchl. lIpoBeneHune pacdyeToB MacCOBOW JOJIM XHMHYECKOTO 3JEMEHTa B
BelllecTBE Ha OcCHOBe ero Qopmynsl. Ileproguyeckas cucrema xumudeckux snmemeHToB J[. U.
MenneneeBa, ee CTpykTypa: Majble U OOJIbIIME TEPUOJbI, TPYIIbl U MOATPYIIIHL.
[lepuoauueckasi cucteMa Kak CIPaBOYHOE MOCOOME Ui MOJIy4EHUS CBEACHHM O XMMHYECKHX
3JIeMEHTax.

JemoncTpanuu. 1. Monenu (mrapocrtepkaeBbie 1 CTroapTa—bpuriie6a) pa3auaHbIX TPOCTHIX U
CJIOKHBIX BEIIECTB.

2. Komiekuusi CTEKIIHHON XuMHU4ecKor nocybl. 3. Komekiusa MatepranoB U U3ACIHN U3 HUX
Ha OCHOBe anoMuHus. 4. B3aumojaeiictBue MpamMopa ¢ KUCIOTOW M MOMYTHEHHUE U3BECTKOBOM
BO/IBI.

Tema 1. ATOMBI XMMH4YECKHX 3JIEMEHTOB

ATOMBI Kak (opma CyIIECTBOBAHUS XUMHUUYECKUX 31eMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHHH
aToMoB. Jloka3aTenbCTBa CIOXKHOCTU CTpoeHHs atoMoB. OmnbiTel Pesepdopna. IlnanerapHas
MO/IENIb CTPOEHUS aToMa.

CocraB aTOMHBIX s7€p: MPOTOHBI, HEUTPOHBI. OTHOCUTENBbHAsT aTOMHas macca. B3auMocBs3b
MOHATUN «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASA aTOMHAsI Maccay.

N3menenue ymcia mpoTOHOB B siipe aToMa — 00pa30BaHHe HOBBIX XUMUYECKUX AJIEMEHTOB.
N3menenne uymcia HEHTPOHOB B sipe artoma — oOpa3oBaHue wu30TONOB. CoOBpeMEHHOE
ONpe/ieJICHUE MOHATUS «XUMHUYECKHUI 3yieMeHT». M30TOomnbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnektpoHbl. CTpoe€HHE 5SJIEKTPOHHBIX YPOBHEH aTOMOB XHMMHYECKHUX 3JIEMEHTOB MalbIX
nepuooB. [loHsATHE O 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuoanueckas cucrema xumuueckux snemeHToB . M. MenzaeneeBa u CTpoeHHUE aTOMOB —
(bu3MUecKuit CMBICT MOPSAKOBOTO HOMEpa dIIEMEHTa, HOMepa I'PYIIIbI, HOMepa Mepro/ia.
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W3meHeHne uucina 3JI€KTPOHOB HAa BHEIIHEM JJIEKTPOHHOM YPOBHE aromMa XHWMHYECKOTO
arieMeHTa — 00pa30BaHUE TOJIOKUTENBHBIX U OTPHUIATEIbHBIX MOHOB. MoHBI, 00pa3oBaHHBIC
aTOMaMU METaJUIOB M HeMeTauioB. [IpuYnHb M3MEHEHUSI METAUIMYECKUX U HEMETAITUYEeCKUX
CBOMCTB B mepuoaax u rpymnmax. OOpa3zoBaHue OWHApHBIX coeanHeHHH. [loHsATHE 00 MOHHOM
cBsA3U. Cxembl 00pa30BaHusl HOHHOM CBSI3U.

B3anmMopelicTBie aTOMOB 3JI€MEHTOB-HEMETAIUIOB MEXLy cO00if — 0Opa3oBaHne JBYXaTOMHBIX
MOJIEKYJI MpPOCThIX BemiecTB. KoBajeHTHas HemossipHas XMMMYECKash CBA3b. DJIEKTPOHHBIE U
CTpyKTypHBIE (hopmynbl. B3anmmoaelicTBiE aTOMOB HEMETAIIOB MEXIy co00if — oOpazoBaHHe
OMHAPHBIX COCTUHEHUH HEMETAJUIOB. DJIEKTPOOTPHIIATENIbHOCTh. KOBaleHTHAS TTOJIIpHAst CBSI3b.
[ToHsiTHE O BaJIEGHTHOCTU KaK CBOMCTBE aTOMOB 00Opa30BbIBaTh KOBAJIEHTHBIE XUMUYECKUE CBA3H.
CocraBnenne hopmyin OMHAPHBIX COSTMHEHHI MO BaJCHTHOCTH. HaxoxieHue BaJeHTHOCTH TI0
(dhopmyse OMHAPHOTO COETUHEHUS.

B3aumMoelicTBre aTOMOB METaIOB MEX Ty CO00# — 00pa3oBaHNe METAUIMUECKUX KPHUCTAJUIOB.
[ToHsiTHE O METATIITMYECKOM CBA3H.

JdemoncTpauuu. Mozienun aroMoB XMMHUYECKMX dneMeHTOB. llepuomnueckas cucrema
xumudeckux snementoB JI. M. MenneneeBa (paznuunbie (Gopmbl). M3roToBienune mopaenei
MOJIEKYJl OMHapHbIX coeauHeHuil. M3rotoBineHne MoAeNn, WIUIIOCTPUPYIOIIEH CBOMCTBA
METAJUIMYECKOM CBSI3H.

IIpakTuyeckne padornbl 1. IlpaBwia TexHUKH O€30MACHOCTH TPH paboTe B XUMHUYECKOM
kabuHete. [Ipuembl oOpaiieHuss ¢ JabOpaTOpHBIM OOOpPYIOBAaHMEM M HarpeBaTeIbHBIMU
nprudopamu.

KonTtpoJubHas padora 1 no teme: « ATOMBI XMMHUYECKUX 3JIEMEHTOB)

Tema 2 IIpocThlie BemecTsa

[Tonoxxenne MeTamoB U HeMeTaIIoB B [lepruoanyueckoi cucreMe XUMHUYECKUX 3JIEMEHTOB

. U.MenneneeBa. Baxxneiiye mpocThie BEMIECTBA — METaUIBI (KEIe30, ATFOMUHUMN, KAJIBITHH,
MarHui, HaTpui, kammii). OOmme ¢Gu3nYecKue CBOMCTBA METaUIOB. BakHeWmine mpocThie
BeIllECTBa-HEMETAJUIbI, 00pa30oBaHHbIE aTOMaMH KHCJIOpOJa, BOAOpOJa, a3oTa, cephl, docdopa,
yriiepoa. MoseKysbl IpOCThIX BEIIECTB-HEMETAINIOB — BOJIOPOJa, KUCIOPOIa,

a3oTa, rajgoreHoB. OTHOcUTeNbHas MojeKyispHas macca. CocOOHOCTh aTOMOB XHMHUYECKUX
AJIEMEHTOB K 0Opa30BaHUIO HECKOJBKUX MPOCTBHIX BEUIECTB — AJIOTPONHUS. AJUIOTPOIHBIE
MoauduKauu Kucioponaa, ¢ochopa, onmoBa. MerauiMyeckue M HEMETAIUYECKUE CBOMCTBA
MPOCTHIX BeHIECTB. OTHOCUTEIBHOCTh 3TOTO MOHSATHS.

Uucno Asoraapo. KosmyectBo BemectBa. Moab. MonspHas wmacca. MonspHbld  00beM
ra3oo0pa3HbIx BemecTB. KpaTHble eqUHUIBI H3MEPEHUsT KOJIMYECTBA BEUIECTBA — MUJUIUMOJIb U
KWIOMOJb, MWUIMMOJSIDHAs W KWIOMOJISIPHAs MAacChl BELIECTBA, MWUIMMOJIAPHBIA U
KUJIOMOJISIPHBIN 00bEeMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ ucnosb30BaHNEM MOHATUH «KOJMYECTBO BELIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIN
00BEM Ta30By», «IHCIO0 ABOTaIPOY.

JdemoncTpanuu. O3HakOMJIEHUE C KOJUIeKUued MeTaiuioB. (O3HAaKOMIIEHHE C KOJUIEKLHMEH
HEMETAJIJIOB.

KonTpoabsHasi padora 2 no teme: « [IpocTsie BemecTBay

Tema 3. CoennHeHHs] XMMHYECKHX IJIEMEHTOB

Crenenb okucinenus. CpaBHEHUE CTENEHU OKHUCIECHUS U BaJIEHTHOCTH. OmpeneneHue CTENneHu
OKHCJICHHS DJJIEeMEHTOB B OuHapHbIX coeauHeHusx. CocraBneHue ¢opmya OWHAPHBIX
COeIMHEHMH, OO crIOCO0 UX HAa3BaHUM.

bunapubpie coeAMHEHHS METAUIOB M HEMETAJUIOB: OKCHJBIL, XJIOPHUABI, CYIb(UABI H TIp.
CocraBnenue ux Gopmyn. buHapHble coelMHEHUS] HEMETAIUIOB: OKCUBI, JIETy4YUe BOJAOPOIHBIE
COCIMHEHMS, UX COCTaB W Ha3BaHus. lIpencraBuTenn OKCUAOB: BOJA, YIJIEKUCIBIM Ta3,
HeramieHasi u3BecTb. lIpeacTaBUTenu JEeTy4uX BOJOPOJHBIX COEIMHEHMI: XJIOpPOBOAOPOI M
aMMHAK.
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OcHoBaHus, UX COCTaB W Ha3BaHus. PacTBopuMocTh OcHOBaHMil B Boje. [IpeacraButenu
IIEJIOYCH: TUAPOKCUIBI HATPUS, Kalus U Kanblus. [loHsaTHe 00 MHAMKATOpAX W Ka4eCTBEHHBIX
peakuusx.

Kucnotel, ux cocraB u Ha3Banus. Knaccudukamus kucnor. [IpencraBurenn KUCIOT: cepHas,
cojisiHas, as3oTHasd. lloHsatme o wmkane kuciorHocty (mkana pH). V3MeHeHue okpacku
WHJIUKATOPOB.

Conu Kak MpOU3BOJIHBIE KUCIOT U OCHOBAHMM, X COCTaB U Ha3BaHUs. PacTBOpUMOCTH coJieil B
Boze. [IpeacraBurenu cosieit: Xjopua HaTpus, KapOoHaT U pocdaT KabIus.

Amop(dHBIE ¥ KPUCTAIUTHICCKIE BEIIECTBA.

MexMoIeKyIsIpHbIe B3aUMOACUCTBUS. THIBI KPUCTAIUTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT TUTIOB KPUCTAUNINYECKUX PEIIECTOK.

Uuctele BemlecTBa U cMecu. lIpuMepsl )KUIKUX, TBEPIBIX U ra3000pa3HbIX cMmeceil. CBolicTBa
YUCTBIX BemecTB M cMmecedd. Mx cocraB. MaccoBas u oObeMHas JOJIM KOMIIOHEHTAa CMECH.
Pacuets, cBsi3aHHBIE C UCTIOJIH30BAHUEM TTOHSITHUS <«IOJISI.

JdemoncTpanuu. O06pa3ibl OKCHIOB, KUCIOT, OCHOBAaHUN M cosieil. Moaenu KpuCTauTMUYeCKUX
pelIeToK XJIOpHaa HaTpus, aiMasa, okcuaa yriepoaa (IV). KucinoTHo-menounbie HHAMKATOPHI,
M3MEHEHHE WX OKPACKH B PA3JIMYHBIX cpefaxX. Y HUBEPCAIbHBIM WHIUKATOP M MU3MEHEHUE €ro
OKpackH B pa3nnuHbIX cpenax. [lkama pH.

JlabopaTopHblie omnbIThl. O3HakOMJIEHWE CO cBolcTBaMM aMmmuaka. Omnpenenenue pH
pPacTBOPOB KHCIOTHI, MIEIOYH U BoAbl. Omnpenenenre pH IUMOHHOTO M sIOJOYHOTO COKOB Ha
cpese mio0B. O3HAKOMIIEHHE C KOJUIEKIMEN coJieil.O3HAaKOMIIEHHE C KOJUIEKIHMEH BEHIECTB C
pa3HbIM THUNOM KPUCTAIMYECKON pemeTku. M3rotoBneHue wmojaene KpUCTAIIMYECKUX
pemierok. O3HaKOMIIEHHE C 00pa31loM TOPHOM TOPOIBI.

IIpakTuyeckue padorsl 2. [IpurotoBiaeHue pacTBopa caxapa M pacdyeT ero MacCOBOM JOJIM B
pacTBope

Tema 4. U3MmeHeHus, NpouCcXOAsilUe C BeleCTBaAMU

[lonATHE ABNEHUI, CBA3AHHBIX C U3MEHEHUSAMM, IPOUCXOJAIIUMU C BEIIECTBOM.

SBneHus, CBA3aHHBIE C UBMEHEHUEM KPHUCTAIUIMYECKOTO CTPOECHMS BEIIECTBA IIPU MOCTOSIHHOM
ero cocraBe, — (¢usnyeckue sBieHUd. Duznueckue SBICHUS B XUMHUU: AUCTUIUIALUA,
KpUCTAJIJIN3al1s, BbIMIApUBAHUE U BO3TOHKA BEIIECTB, GUIBTPOBAHHUE U IEHTPUDYTHpOBaHHUE.
SIBneHus, CBA3aHHbBIE C U3MEHEHUEM COCTaBa BEUIECTBA, — XUMUYECKHUE peakuuu. [IpuzHaku u
YCIIOBUS IPOTEKAHUS XUMUYECKUX PeakUrid. Brienenue TenaoTel U CBeTa — peaklMi TOPeHusl.
[TonsiTre 06 K30 - ¥ SHIOTEPMUUECKUX PEAKIIHSIX.

3aKOH COXpaHEHUsT MacChl BEIIECTB. XUMHUYECKUE YpPAaBHEHMS. 3HAYCHUE MHICKCOB U
ko3¢ unmentoB. CocTaBieHHe YpaBHEHUN XUMUYECKUX PEAKIHIL.

PacueTsl o xuMuueckum ypaBHeHUsAM. PerieHne 3a1a4 Ha HaX0KIEHHUE KOJIMYECTBA, MACChl WU
o0BbemMa MPOAyKTa peakluy Mo KOJIMYECTBY, Macce WM 00beMy UCXOIHOTO BellecTBa. Pacyersl ¢
WCIIOJb30BAHUEM TOHATHUSL «IOJIs1», KOrJa HCXOJIHOE BEIECTBO JIaHO B BHJIE pacTBopa ¢
3aIaHHOM MacCOBOM JI0JIell PacTBOPEHHOI'O BEUIECTBA WJIM COAEPKUT OIPEACITICHHYIO 00
pUMeceH.

Peaknun pasnoxenus. llpencraBieHne o CKOpOCTHM XMMHMUYECKMX peakuuil. Karammzatopsl.
®epMmenThl. Peakiuu coennuenus. Karanutuueckue u HEKaTAIUTUYECKUE PEAKIINH, OOpaTUMBbIe
1 HeoOpaTtumble peakiuu. Peakiun 3amenienus. P akTHBHOCTH METAJUIOB, €r0 UCIIOIh30BaHHE
JUIsl TIPOTHO3UPOBAHUSI BO3MOKHOCTH IPOTEKAHUSI PEAKIUN MEXIy METasIlaMUd U KHUCIOTaMHu,
peaklMil BBITECHEHUSI OJTHUX METANIOB U3 PACTBOPOB MX COJIEW APYrUMU MeTayuiamu. Peakuun
oOMeHa. Peakium HeiTpanuzanuu. YCIOBHUS TMPOTEKAaHUS peakiMii oOMeHa B pacTBOpax [0
KOHIIA.

Tunel XMMHUECKUX pEaklMil Ha IpUMeEpe CBOMCTB BOAbL. Peakiusi paznokeHus: — 3JIEKTPOJIU3
BOJIbl. Peakiuu coequHeHns — B3aUMOJIEUCTBUE BOJIBI C OKCHUJAMU METAJIOB U HEMETAJIOB.
VYcnoBue B3auMOACICTBUSA OKCHIOB METAINIOB U HEMETAILIOB ¢ BOAOM. [loHsATHE «TUAPOKCUIBIY.
Peakuuu 3amemnieHuss — B3auMOJEWCTBHE BOJABI ¢ MeTalamu. Peakuuu oOMeHa — THAPOIU3
BEILIECTB.
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Jemoncrpanuu. [Ipumeps! ¢pusudeckux sBICHUA: a) TuiaBieHue napaduHa; 0) BO3TOHKAa MO
Wi OCH30HHOW KHUCIIOTHI; B) PAcTBOPEHHE OKPAIICHHBIX coyied; T) aupQy3us TyHIHCTHIX
BEILIECTB C TrOpsALICH JaMIOYKM HakaiauBaHus. [Ipumepbl XMMUYECKMX SBICHMI: a) TOpeHHe
Maraus, Qocdopa; 06) B3aUMOACHCTBHE COJITHOM KHCIOTBI C MPaMOpPOM WJIM MEJOM; B)
nosnyuenue ruapokcuga meau (II); r) pactBopeHne Moay4eHHOro TMIPOKCHA B KHCIOTaxX; [)
B3auMoeiictBue okcuga meau (II) ¢ cepHoM KUCIOTOW MpH HArpeBaHWM; €) Pa3OKECHHE
TepMaHraHaTa Kajius; ) pa3iokKeHue epoKcuIa

BOJIOPOJIa C TIOMOIIBIO JMOKCHJA MAapraHia W Karana3bl Kaprodens HIU MOPKOBH; 3)
B3aMMO/ICICTBUE Pa30aBICHHBIX KHCIIOT C METAJIAMHU.

IIpakTnuyeckne padorsl 3. [Ipu3HaKy XUMUYECKUX PEAKLIUM.

Kountpoabsnas padora 3 no teme: «/3mMeHeHUs, MPOUCXOAAIINE C BEIIECTBAMI

Tema 5. PactBopenue. PactBopsbl. CBoiicTBa pacTBOPOB 3JIeKTPOJIMTOB

PactBopenne kak (pusuko-xumuueckuit mporecc. [lonsitue o rumparax u KpucTtajuioruapaTax.
PactBopumocTs. KpuBbie pacTBOpUMOCTH KaK MOJENb 3aBUCHMOCTH PAaCTBOPUMOCTH TBEPIBIX
BEIIECTB OT TeMmIepaTypbl. HachlllleHHbIe, HEHACHIIIEHHBIE M TMEPECHIIICHHBIE PACTBOPBHI.
3HavYeHHE PacTBOPOB JJIsl MPUPOJIBI M CEITBCKOTO XO3SIMCTBA.

[Tonatue 00 3MEKTPOTUTHYECKON JAUCCONUALNU. DIIEKTPOJIUTHI U HEIIEKTPOJUTHI. MexaHu3M
JUCCOITHAIIMN DJIEKTPOJIUTOB C PA3IUYHBIM XapaKTepoM CBs3H. CTemneHb 3JIEKTPOJIUTUUECKON
muccoraui. CHIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHS TEOPUHU DIICKTPOJUTHYCCKOW uccormanuu. VoHHBIE ypaBHEHHS
peakuwmii. Peakimm oOMeHa, Waymye 10 KOHIIA.

Knaccudukarys HOHOB U UX CBOMCTBA.

Kucnotel, ux xnaccubukamus. Jlucconmanus KHCIOT W WX CBOWCTBA B CBETE TEOPUU
AIEKTPOJIUTUYECKON  AUCCOUMAanMKU. MOJNEKYyIsIpHblE W HWOHHBIE YpPAaBHEHUS  pPEaKIHil.
B3anmopeiicTBue KHUCIOT C MeTaulaMy. JJIEKTPOXUMUYECKUN pAl HANpsHKEHUM METasuioB.
B3anMonelcTBie KUCIOT ¢ OKCHUAAMHU METAJUIOB. B3auMonelcTBUe KUCIOT ¢ OCHOBAHUSIMUA —
peakius HeWTpanu3anuh. B3auMoaelcTBHE KHCIOT ¢ cojisiMH. Vicmonb3oBaHuEe TaOIHITBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kiaccudukamus. J(ucconmamnuss OCHOBaHMH W WX CBOWCTBA B CBETE TEOPUU
AJIEKTPOJUTUYECKON aucconuaiuu. B3aumopeiictBue ocHoBaHMU ¢ cosiamu. Mcnosib3oBaHue
TaONMMIBI  PACTBOPUMOCTH  JUJII  XApPAKTEPUCTHUKA  XUMHYECKHMX CBOWCTB  OCHOBAaHHM.
BsauMonelicTBue 1eIo4Yen ¢ OKCHIaMUA HEMETAJIOB.

Conu, ¥UX JAWCCOLMAIMS W CBOWCTBA B CBETE TEOPUM DICKTPOJUTHUYECKON IUCCOIMALINH.
B3aumoselictBue cosield ¢ MeTayuiaMu, 0COOCHHOCTH ITHX peakiui. B3zanmozeicTBue coseit ¢
cosisimu. Mcnosib30BaHWEe TaOJIMIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKA XUMHUYECKHX CBOMCTB
COJIeH.

O06o0menre cBeieHni 00 OKCHAaX, UX KJIacCU(PUKAIMK B CBOMCTBAX.

'enetnueckue psapl MeTaia W HeMeraula. ['eHeTMueckas CBs3b MEXJy Kilaccamu
HEOpPraHUYECKUX BEIIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

Omnpenenenue creneHell OKUCICHUsS ISl 3JIEMEHTOB, 00pa3yroIIUX BEIECTBA Pa3HBIX KIIACCOB.
Peakuuu moHHOTO OOMEHAa W OKHCIMTENHHO-BOCCTAHOBHUTEIbHBIC peakiuu. OKUCIUTENb U
BOCCTAaHOBUTEIb, OKHCIEHHE M BOccTaHOBJIeHUE. COCTaBI€HHE YPABHEHUU OKHUCIUTEIHHO-
BOCCTaHOBUTEJIHHBIX PEAKIIUH METOJIOM AJIEKTPOHHOTO OasiaHca.

CBoiicTBa NHpPOCTBIX BEHIECTB — METAJIOB M HEMETAJUIOB, KHUCJIOT U COJIEM B CBETE
OKUCITUTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKLIAM.

JemouncTpanun. BzanmoaelicTBre pacTBOpOB XJIOpHIA HATpHUs U HUTpaTa cepedpa. [lonydenue
HEpPacCTBOPUMOTO THJIPOKCUAA U B3aUMOJCIHCTBUE €ro ¢ KUCIOoTaMu. B3anmonelcTBie KUCioT ¢
OCHOBaHMSMH. B3aumonaelicTBHE KHCIOT C OKCHIAMH METa/UIOB. B3amMoaeHcTBHE KHCIOT C
MeTalaMu. B3aumojeiicTBHe KHUCIOT C COJISIMUA. B3aumMopaeWcTBHE IIejoueil ¢ KHCIOTaMH.
BzauMmogelicTBue Mmieaoyed ¢ OKCHIaMH HeMeTaluIoB. B3aumMoaelcTBHE IIEIoYeil C COJISIMHU.
[TonmydeHue W CBOWCTBA HEPACTBOPUMBIX OCHOBaHWMW. B3ammojeiicTBHE OCHOBHBIX OKCHJIOB C
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KHCIIOTaMH. B3anMojeiicTBHE OCHOBHBIX OKCHIOB C BOJOW. B3anMojeiicTBHE KHCIOTHBIX
OKCHIOB C IIIEJIOYaMH.
IIpakTtuyeckne padorbl 4. YCIOBUS TEUCHUS XMMUUYECKHX PEAKIHUI MEXIy pacTBOpamu
3JIEKTPOJUTOB JI0 KOHIIA.
5. Pemienne 3kcriepuMEHTaNIbHBIX 3a1a4.
HToroBasi kKoHTpo/IbHAsI padoTa 3a Kypc XuMuu 8 KJjacca

IpenMeTHBIMU pe3yJbTATAMM HU3Y4YEHUs MpeaMera «XUMHsS» SBISIIOTCS  CIEAYIOIINE
YMEHMUS:
Tema: «BBeaenne B xumnio. [lpexmer xumumn»

BrinyckHUK HayyuTCA:

» PackpeiBaTh CMBICII OCHOBHBIX IIOHSITHH: BEIIECTBO, XHMHYECKHH  DIIEMEHT,
OTHOCHUTEJIbHASI aTOMHAs M MOJIEKYJISIPHASI MACCHI;

» Ha3bIBaTh XUMHUYECKHUE JIEMEHTHI;

» BBIUHCIATH OTHOCHUTEILHYIO MOJISKYJSIPHYIO M MOJIAPHYIO MAacChl BEHIECTB, a TaKKe
MAacCCOBYIO JIOJIKF0O XMMHUYECKOTO AJIEMEHTA B COCIMHEHUAX ISl OLIEHKH UX MPAKTHYECKOU
3HAYUMOCTH;

» coOxroaaTh MmpaBuiIa TEXHUKH 0€30MTaCHOCTH TIPH TIPOBEICHUH HAOIOICHUH U OITBITOB

BBINyCKHUK MTOTYYUT BO3MOKHOCTh HAYYUTHCS:

»  OTPEJeIATh POJIb PA3IUYHBIX BEIIECTB B IPUPOJIC U TEXHUKE,

» XapakTepHu30BaTh METOJbI XUMUYICCKOW HAayKH (HAaOII0ICHNEe, CPABHEHHE, YKCIICPUMEHT,
W3MEPEHUE) U UX POJIb B TIO3HAHUHU TTPUPOIBI

Tema: «KATOMBI XUMHYECKHX IJIEMEHTOB»

BrinyckHUK Hay4yuTCA:

» PackpbiBaTh CMBICII OCHOBHBIX IIOHSTHH: aToOM, H30TONBI, XHMHYECKass CBS3b,
3JIEKTPOOTPUIIATEIIBHOCTD;
OOBsCHATh (DUBUYECKUU CMBICI TIOPSIKOBOTO HOMEpa 3JEeMEHTa, HOMepa TPYIIIbI,
HOMeEpa Meproa;
COCTaBJISITh CXEMbI CTPOCHHSI aTOMOB MEPBBIX 20 3JI€MEHTOB MEPUOAUYECKON CUCTEMBI
J.M1.Menneneena;
pa3nuyaTh BUAbl XUMUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJTHYECKYIO;
n300pakaTh AJIEKTPOHHO-MOHHBIE (OPMYJIBI BEIIECTB, OOpPa30BAHHBIX XUMHYECCKHUMHU
CBSI3SIMU PA3HOTO BHUJIA.

BBInyCKHUK MTOTYYUT BO3MOKHOCTh HAYYUTHCS:

» O0CO3HAaBaTh 3HAUCHUE TCOPCTHUCCKUX 3HAHUH JUIS TPAKTHYECKON JIEeATEIHbHOCTH
YyeJIOBEeKa;

» OIMCHIBATh M3YUYCHHBIC OOBEKTHI KAaK CHCTEMBI, IPUMEHSIS JIOTHKY CUCTEMHOTO aHaIu3a

Tema: «IIpocTblie BemecTBa

BrinyckHUK HayduTcs:

»  KIacCH(PHUIMPOBATh XUMHYECKHE OJIEMEHThI HAa METAJIbl, HEMETaUIbl, WHEPTHBIC
AJIEMEHTHI (ra3bl) JJ1 OCO3HAHUS BXXHOCTU YIOPSIOYEHHOCTH HAyYHBIX 3HAHUM;

» BBIYHCISATH KOJMYECTBO BEIIECTBA, 00BEM HIIM MACCy IO KOJMYECTBY BEIIECTBA,

Y V VYV V¥V

BBINMYCKHUK MOTYYUT BO3MOXKHOCTh HAYIUThCS:

» pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIETEHTHOCTB, UCIIOJIB3Ys CPEICTBA YCTHOU H
MUCHbMEHHOM KOMMYHHMKAIIUK IIPU PabOTe C TEKCTaMU ydeOHUKA U TOTIOJHUTEIbHON
JUTEPaTypoOil, CIPaBOUYHBIMU TaOJIUIIAMH;

»  TPOSIBIISITH TOTOBHOCTD K YBOKEHHIO WHOM TOYKH 3pEHHUS TIPH 0OCYKJICHUU PE3YIIbTaTOB
BBITIOJTHEHHON PabOThI

Tema: «CoenHeHNs] XMMHYECKHX 3JI€MEHTOB)
BbImyCKHUK Hay4UTCS:
» ONpENeNsATh CTeIIeHb OKUCICHUS DJIEMEHTa B COCANHEHHUSX;
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ONpCAC/IAATE MPUHAMJICIKHOCTh BCHICCTB K OMNPCACIICHHOMY KIIACCY HCOPraHUYCCKHUX
BEILECTB;

pas3iiniyate OSKCICPUMCHTAJIBHO KHUCJIOTBI U H_[éJ'IO‘-II/I, MOJIB3YACh HWHAUKATOpPAMU,
0CO3HABaTh HEOOXOJMMOCTh COOMIOAECHUST Mep Oe30macHOCTH TpU  OOpalleHuu ¢
KHUCJIOTAMH U II€JI0YaMHU.

BBISIBJISATH 3aBHCHMOCTH CBOMCTB BCIHICCTB OT CTPOCHUSA HX KPHUCTATNIMYCCKUX peHIéTOK:
HWOHHBbIX, aTOMHBIX, MOJICKYJISIPHBIX, MCTAJINIMUCCKUX

IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MAacCCOBOM J10JIE€M paCTBOPEHHOTO BELIECTBA;
COCTaBIIATh  (OPMYIIBI HEOPTAHMYECKUX COCIUHEHUH II0 CTENEHSIM OKHCIICHHS
JJIEMEHTOB, a TaKXe 3apsjaM HOHOB, YKa3aHHbIM B TaOJIMIlE PacTBOPUMOCTH KHCJIOT,
OCHOBAHWH U COJICH;

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCS:

>

UCIIOJIB30BaTh HpI/IO6peT€HHI)I€ 3HAHUA 1 YMCHUS B HpaKTI/I‘-IGCKOI\/JI JACATCIIBHOCTH U
HOBCGI[HGBHOﬁ JKU3HU I IIPUTOTOBJICHUSA paCTBOPOB 3&[[&HHOI>1 KOHLCHTpPAaIuu.

Tema: «A3MeHeHHs, IPOUCXOASIIIIHE C BELIECTBAMM
BeinmyckHHK HayduTes:

>
>
>
>

MIPUBOJUTH IPUMEPHI XUMUYECKUX ITPOLECCOB B IPUPOJIE;

1300paxaTh CYIIHOCTh XUMUYECKUX PEAKIUI C OMOIIBI0O XUMUUECKUX YPABHEHHI;
OOBSACHATH pa3InYHbIE CLIOCOOBI KIaccu(PUKAIMM XMMUUECKUX PEaKIIMii;
MIPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBSICHITH UX PE3YJIbTaThI;

BI)IHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCS:

>
>

MMOHUMATh POJIb XUMUYECKUX MPOIIECCOB, TPOTEKAIONTUX B IPUPOJIC;
TPaMOTHO 0OpaIiaThCs ¢ BEIIECTBAMHU B MIOBCETHEBHON KU3HH.

Tem: «PacTBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOBY»
BobinyckHUK Hay4YuTCS:

>

Y V VY

Y V VYV V¥V

>

pacKphIBaTh CMBICT OCHOBHBIX TMOHSTHIH: PacTBOPHI, AIIEKTPOJUT H HEDICKTPOJIUT,
AIIEKTPOJIUTUYECKAsT UCCOIMAIIUS; OKHCIUTEIh KM BOCCTAHOBHUTEIb, OKHCICHHUE H
BOCCTaHOBIICHHE

O0OBSCHATH CYITHOCTh PEAKIIUi HOHHOTO 00OMEHa;

KJIaccu(UIMPOBATh OKCHJIBI U OCHOBAHUS TI0 CBOWCTBAM, KHCJIOTBI M COJIU TI0 COCTaBY;
COCTaBJIATh YPaBHEHHS DSJICKTPOJUTHUECKOW TUCCOIMAIMU KHUCIIOT, IIEIOYeH, COJICH;
MOJIHBIE ¥ COKpAlIHHbIC HWOHHBIC YPaBHEGHUs pEaKknuid OOMEHa; ypaBHEHUS
OKHUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIINN;

COCTaBJIATh YPAaBHEHUSI PEAKIMNA, COOTBETCTBYIONIUX MMOCIICAOBATEILHOCTH («IICTIOUKE))
MpeBpaIleHUIl HEOPTaHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB;

Ha3bIBaTh OOIIME XWMHUYECKHE CBOMCTBA, XapaKTepHbIC JUIs KaKIOrO M3 KIacCOB
HEOPraHUYeCKUX BEIICCTB: KUCIOT, OCHOBAHH, COJICH;

NPUBOJAMTh  MPUMEPBl  pPEaKIUi, TOATBEPKIAOIINX  XMUMHUYECKHE  CBOWMCTBA
HEOPraHUYeCKUX BEIICCTB: OKCHJIOB, KUCJIOT, OCHOBAHUH U COJICH;

COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN OallaHC (U1 M3YYSHHBIX PEaKIUi) 10
MPE/UIOKEHHBIM CXEMaM PEaKIUi M ONpPEIeIsTh BEIIECTBO-OKHCIUTEIb U BEIIECTBO-
BOCCTaHOBUTEJb B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMSIX;

MIPOBOJUTH TAOOPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMUIECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHX BEIIECTB;

BLIHYCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYYUTHLCA:

>

>

COCTaBJIATh MOJIEKYJISIPHBIE M IOJIHbIE MOHHBIE YPAaBHEHUS IO COKPAIIEHHBIM HMOHHBIM
YpaBHEHUSM;

IIPUBOJIUTE NIPUMEPBI peaKLUi, NOATBEP)KIAIOIINX CYILIECTBOBAHNE B3aUMOCBSI3U MEKIY
OCHOBHBIMM KJIACCaMU HEOPTaHUYECKUX BELIECTB;

UCIOJIBb30BaTh MPUOOPETEHHBIE KIIFOYEBbIE KOMIIETEHTHOCTH TPH BBHITIOJHEHUU
HCCIIEI0BATENILCKUX MTPOEKTOB M0 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIyYeHHUS U
pacrno3HaBaHUs BEILECTB;
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> BBISBITH CyleCTBOBAHUC T€HETHYECKONl B3aHMMOCBSI3HU MCKAY BCHICCTBAMU B PAAY:
MMPOCTOC BEIICCTBO — OKCUJ] — I'MJAPOKCUI — COJIb,

9 k1acc

BBenenue. O01mas XapakTepucTUKA XUMUYECKHUX 3JIEMEHTOB U XUMHYECKUX PeaKkuui
IMepuoguveckuii 3akoHn u Ilepumoamyeckasi cucrema xumuuyeckux 3jemenros /I, MH.
MenaeeeBa

XapakTepucTUKa 3JEMEHTa MO ero mnoJiokeHuto B Ilepuonmueckoil cucreMe XUMHYECKHX
anemenToB /1. V1. MenneneeBa. CBoiicTBa OKCHUJIOB, KUCIIOT, OCHOBAaHUH U COJIEH B CBETE TEOPUU
ANIEKTPOJIUTUYECKON TUCCOLMALMU U OKUCIICHUSI-BOCCTAHOBIICHUSI.

[lonsiTne o0 mepexogHBIX dieMeHTax. AmdoTepHOCTh. ['eHeTHYecKHid psij  MEepPEexX0THOrO
JJIEMEHTA.

[Iepnoanueckuit 3akoH u [lepnoandeckas cucrema xumudeckux anemenTos /1. 1. Menneneesa.
X¥AMHU4YecKasi OpraHn3alus KUBOM U HEKUBOW MPUPOJbl. XUMUYECKUN COCTAB SApa, MAHTHH U
36MHOM KOpbl. XHUMHUYECKHE DOJIEMEHThl B KIETKaX JMKHUBBIX OpPraHu3MoB. Makpo- U
MHUKPO3JIEMEHTBHI.

O06o001eHre cBeIeHUH O XMMMUYECKUX peakiusax. Kiaccupukanus XMMHUYECKMX peaklHid Mo
pPa3IMYHBIM TMPU3HAKAM: «UHCIO W COCTaB pEarupymlollux M 0O0pa3yroIIMXCs BEIIECTBY,
«TerioBo  >PQexT», «HaANpaBlIEHUE», «U3MEHEHHE CTENEeHEeW OKHCIEHUS 3JEMEHTOB,
00pa3yoIluxX pearupyronie BenecTsa», «paszay, «UCHoib30BaHue KataiauzaTtopay». [lonstue o
CKOPOCTH XUMHUYECKOW peakiuu. PakTopbl, BIUSIOUIME HA CKOPOCTh XUMUYECKUX PEAKIIH.
Karanuzatopse! u karanu3. MTHruOuTopsl. AHTHOKCHIAHTBHI.

Jemoncrpanumn. Paznuunsie ¢popmel Tabnunsl [. M.MenneneeBa. Moaenu aToMOB 371€MEHTOB
1—ro mepwomoB. Mojenb CTpoeHHs 3e€MHOTO Iapa (TMOMepevHbId pa3pe3). 3aBHCHUMOCTH
CKOPOCTH XHUMHMYECKON PEAKLIMU OT MPUPOJIbl PEArnpyroIINX BEIMIECTB. 3aBUCUMOCTh CKOPOCTH
XUMUYECKOM pEeaKkIMU OT KOHLEHTPAlUUU pPEarupyrolluXx BeEIIEeCTB. 3aBUCHUMOCTb CKOPOCTH
XMMHYECKON peakluyd OT IUIOMIAJM CONPUKOCHOBEHHUS PEarupyrolluX BeLECTB («KUTISIIUI
CIIOM»).

JlaGoparopuble onbiThl 1. [lonydeHne ruapokcuaa MUHKA U WCCIECIOBAHUE €r0 CBOMCTB. 2.
MopenupoBanue mnoctpoeHus: llepuoanueckoil CUCTEMBI XUMUYECKHUX 3eMeHToB /I
N .Meunneneena

JImarHocTuyeckasi KOHTPOJbLHasi padora

Tema 1. MeTaJuibl

[Tonoxenue meramioB B [lepuoanueckoii cucteme xumuueckux semeHToB Jl. 1. Menneneena.
Mertannuueckas KpHUCTaUIMYeCKash pelleTka W MeTalIMdeckas XuMudeckas cBs3b. OOuiue
¢uznueckue cBoiictBa MeTaysioB. CIulaBbl, UX CBOMCTBA M 3HaYeHHE. XUMHUYECKHE CBOMCTBA
METAJUIOB KaK BOCCTAHOBUTEJNEH, a TAKXKE B CBETE€ UX IOJIOKEHUS B DJIEKTPOXUMHUYECKOM PSIAY
HaIpsKEHU METaJUIOB.

Koppo3us meramioB u cnocodbl 0oprObl ¢ Heil. Mertamnsl B mpupoae. OOimue crnocodbl ux

MOJTy4eHUSI.
OO0mas xapakTepuCcTHKA WIEJOYHBIX MeTaJL10B. Metamnsl B npupoze. Obime cnocodbl ux
nonydeHusi. CrpoeHue aromoB. lllenouHble MeTaibl — MPOCTHIE BellEeCTBA. BaxHeitmue

COEIMHEHUS IIETOYHBIX METAJUIOB —OKCH/BI, THAPOKCHIABI W COJH (XJIOPHIBI, KapOOHATHI,
cyne(daTbl, HUTpPAThl), MX CBOIMCTBA M NpPHUMEHEHHE B HApOJHOM Xo3sicTBe. KamuiiHbie
yaoOpeHus.

O0masi XapakTepuCTHKA 3JeMeHTOB rjaBHoii moarpynnbl II rpynmei. CTpoeHne aToMoB.
[llenoyHo3emMenbHBIE ~ METAJUIBI —  MPOCThIE  BEUIECTBA. BakHeWmme  cOeTUHEHUS
IIEJIOYHO3EMENBHBIX METAIOB — OKCHABI, THAPOKCUABI W CONMU (XJIOpUABI, KapOOHATHI,
HUTPATHIL, CYab(aThl, Gocarhl), X CBOWCTBA U IPUMEHEHUE B HAPOIHOM XO3SICTBE.
Amomunnii. CtpoeHne aroma, (uU3MYecKMe W XMMUYECKHE CBOMCTBA IMPOCTOTO BEIIECTBA.
CoenuHeHHs aIIOMHHUSI — OKCHJ M THAPOKCH, X aM(OTEepHbI XapakTep. BaxHeimue comu
amomuHus. [IpuMeHeHe aIlOMUHHS U €r0 COCMHEHUH.
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Kenaeso. Ctpoenne aroma, (U3NYECKHE M XUMHUYECKHE CBOICTBa TPOCTOrO BEIIECTBA.
I'enernueckue psapl Fe2+ u Fe3+. Baxkuelimme conu jxeneza. 3Hau€HUE XKeje3a U €ro
COEIMHEHUI JJI1 IPUPOJIbI U HAPOIHOTO XO35MCTBA.

Jemoncrpanuu. O6pa3ipl METOYHBIX U IIEIOYHO3EMENbHBIX MeTasioB. OOpasibl CIIaBOB.
B3anmMoeiictBre pacTBOpOB KUCIOT U COJIEH ¢ MeTauiaMH. [losrydeHne ruipokcnia amoMUHUS
U WCCIIEJOBAHHE €r0 CBOWCTB. B3aummonencTBue xene3a ¢ COsiHOM KucioTou. Ilomyuenuwe
ruapokcuoB xenesa (I11) u (I11) u usyyenue ux cBONUCTB.

IIpakTnueckne padorbl. 1. OcymiecTBieHHe LENOYKM XUMUYECKMX IMpEeBpalleHui. 2.
[lonyuenue u cBoOHCTBAa COEAMHEHMN MeETA/UIOB. 3. PellleHne 3KCIEpHMEHTAlbHBIX 33J1a4 Ha
pacrno3HaBaHHUE U MOJIy4€HUE COECUHEHUI METaJlJIOB.

Kountpoasnas padora Nel no reme : Mertamibi»y

Tema 3. HemeTtanbl

OOmas xapakTepuUCTHKa HEMETAJIOB: MoJiokeHne B [leproguueckoil cucrteMe XMMHMUYECKUX
anemeHToB J[. U.MeHieneena,

0COOEHHOCTH CTPOCHHUSI aTOMOB, JIEKTPOOTPHUIIATENBHOCTE (D) Kak Mepa «HEMETATNIUYHOCTHY,
pan D0. Kpucraminyeckoe CTPOCHHE HEMETAJUIOB — TMPOCTHIX BEIIECTB. AJUIOTPOMNUS.
®duznyeckue cBOWCTBa HeMeTAI0B. OTHOCUTEIBHOCTh MOHATUH «METAJ) U «HEMETaJD».
Bonopoa. Ilonoxxenne Bomopona B llepuoanueckoid cucreme xumuudeckux snemeHToB I .
MenneneeBa. CtpoeHue aroma U MoJieKynbl. @U3nYeckre U XMMHUYECKHEe CBOWCTBA BOJOPO/a,
€ro MoJydeHHe U MPUMEHEHHE.

Bona. Ctpoenue mosiekynbl. Bomoponnas xumuueckasi cBA3b. PU3MYECKHE CBOMCTBA BOJIBI.
Anomanuu cBOMCTB BoAbl. ['mapoduiabHble U rHAPOPOOHBIE BEleCTBA. XUMUYECKHE CBOMCTBa
Bosbl. KpyrosopoT Boawsl B mpupoze. Bomoounctka. Aspammsi Boawl. beiToBBIE (DUIBTPHLI
MuHepanbHble BOABL. J{UCTHIIMPOBAHHAS BOJIA, €€ MOJYyYEHNUE U IPUMEHEHHUE.

O0mas xapakrepuctuka rajoreHoB. Ctpoenue aroMmoB. I[IpocTeie BemiecTBa U OCHOBHBIE
COEIMHEHUS TaJoreHOB, UX cBoiicTBa. KpaTkue cBenenust o xiope, Opome, grope U Hoje.
[IpumeHeHre raJloreHoB U UX COSMHEHUI B HAPOJAHOM XO35UCTBE.

Cepa. CtpoeHue atoma, aJUIOTPOIUs, CBOWCTBAa M MPUMEHEHHE POMOMYECKOU cepbl. OKCHABI
cepol (IV) u (VI), ux momydenue, cBoiictBa u mpumeHeHne. CepHas KUCIOTa U €€ COJH, HX
MIPUMEHEHHE B HAPOAHOM X03sicTBe. [I[pOM3BOACTBO CEPHON KUCIIOTHI.

A3or. CTpoeHue aromMa M MOJIEKYJbl, CBOWCTBA IPOCTOrO BelIeCTBA. AMMUAK, CTPOCHHE,
CBOWCTBA, MOJIyueHHEe W npuMmeHeHue. Coin aMMOHHUS, UX CBOMCTBAa M npuMeHeHue. OKCHIbl
azota (II) m (IV). A3oTHas KucioTa, €e CBOWCTBa M TNpUMEHEHHE. HuTpaThl W HUTPHUTHI,
npo0ieMa ux coAepKaHus B CETbCKOXO3MCTBEHHOM MPOTYKINMHU. A30THBIE yI0OpEHUSI.
®ochop. Ctpoenne artoma, aIOTPONHs, CBOMCTBAa Oenoro u  KpacHoro docdopa, Hx
npumeHenne. OcHoBHble coeauHeHus: okcua Qochopa (V) u oprodochopHas kucnora,
docdatel. DochopHbie ynodpeHus.

Yraepoa. CtpoeHue aroma, aioTpomusi, CBoiicTBa Moaudukanuii, npuMmeHeHue. OKCHABI
yraepoaa (II) u (IV), ux cBoiictBa u nmpumeHenue. KapOoHATHI: KalbLUT, COJAa, MOTAIll, HX
3HAQUYE€HHE B IPUPOJE U KU3HU YETIOBEKA.

Kpemnnii. Ctpoenue aroma, KpUCTaNIMYECKU KPEMHUI, €ro cBoWcTBa U IpuMeHeHne. Okcun
kpemuus (IV), ero npuponnsie pa3HoBUAHOCTH. CHUIIMKATHI. 3HAaYCHHE COCAUHEHUN KPEeMHUS B
YKUBOM M HEXUBOU npupone. [IoHsAaTHE O CHIIMKATHOW TPOMBIIIIEHHOCTH.

JdemoncTpanum. [lonyyenne u pacno3HaBaHue Bojaopoja. KauecTBeHHass peakuuss Ha
rajoreHu-uoHbl.. B3anMoeicTBre KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEJIBIO.
JlabopaTopHble onbITbl. O3HAKOMIIEHHE C COCTaBOM MuHepanbHOW Bojabl. 30. CBolicTBa
pa30aBieHHON CepHOI KUCIOThL. M3ydeHune cBOCTB aMMuaka. PacrmosHaBaHue coseil aMMOHUSL.
Tl'openune ¢ochopa Ha Bo3ayxe u B kucnopoge. PacmosznaBanue ¢ocdaro. ['openue yrist B
kucnopoe. [lepexon kapboHATOB B THAPOKAPOOHATEHI.

IIpakTuyeckne padorbl. 4. PemieHune sKcrnepuMEHTaNbHBIX 3anad no Teme «lloarpymnmna
kucnopoaay. 5. [loxydenue, coOupanue u pacro3HaBaHUE ra3oB.

Kontpoabsnas padora Ne2 no reme : Hemeramisny
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Tema 5. OOoOmeHne 3HAHWI 1O XMMHM 32 KYPC OCHOBHOH mKoJbl. IloaroroBka k
rocyaapcreeHHoii urorosoii arrecranuu (I'MA)

ITepnognueckunt 3akoH u [lepuoanueckas cucrema xumudeckux sinemeHToB [l U.Menneneesa.
@u3NYeCKUl CMBICII TMOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB IE€puoja M TIPYIIIBL.
3aKOHOMEPHOCTU HM3MEHEHHs CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B NEpPHUOJAX U Ipynmnax B
CBETE MPEJCTABICHUIN O CTPOEHUHU aTOMOB 3J1€MEHTOB. 3HaueHue [leproguueckoro 3akoHa.
Bunpl xuMuuyeckux CBSI3€M U TUIBI KPUCTAJUIMYECKUX pELIETOK. B3auMocBsA3b cTpoeHus u
CBONCTB BEILIECTB.

Knaccupukanuss XMMHUYECKHX peakuii 1O pPa3IUYHbIM NpU3HAKaM (YHUCIO M COCTaB
pearupyromux 1 00pa3yroImuXcs BENIECTB; HAIMYME TPAaHULBI pa3zaena (a3; TermioBoi 3¢ dexr;
U3MEHEHHUE CTENEeHEHl OKMCIEHUS aTOMOB; MWCIIOJIb30BAHME KaTajlu3aropa; HallpaBlIeHUE
npotekanus). CKOpOCTh XMMHUYECKHX peakuuil ¥ (PakTopsl, Biaustomue Ha Hee. OOpaTUMOCTD
XMUMHMUYECKUX PEaKLUi U CIOCOObI CMEIEHUsI XUMUYECKOTO PaBHOBECHSI.

[Ipocteie M crnoxHbIE BemecTBa. MeTauibl M HeMeTauibl. | 'eHeTHueckue psAapl MeTasuia,
HEMeTallyla W THepexogHoro Meramia. OKcUabl U TUAPOKCUABI (OCHOBAHMS, KHUCIOTHI,
amdoTepHbIe TUAPOKCHIBI), cou. VX cocrtaB, kitaccudukanus u 00IIMe XMMHIECKHE CBOMCTBA B
CBETE TEOPHUH DJIEKTPOJIUTUYECKON TUCCOLIUALIIY.

Hrorosasi KOHTpOJILHAS padoTa 32 Kypc XMMHH 9 Ki1acca
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Kanennapuo — rematnyeckoe miaHnpoBanme 8 kjiacc
Ne No [ara
ypoka | ypoka MIPOBEICHUS Tema ypoka
(Teme) ypoka
[nan. ‘ @DaxT.
BBenenne(64)
1 1 03.09 [Ipeamer xumuu. BemecTsa.
2 2 06.09 [IpeBpaienus Bemects. Posib XUMHUM B )KU3HU YETOBEKA.
3 3 10.09 IpakTuuyeckas padora Nel. «IIpaBuiia TeXHUKH
0€e30MacHOCTH NMpH padoTe B XUMUYECKOM KabOuHeTe.
I[Ipuemsbl oOpaieHus ¢ Ja60PaATOPHBLIM 000PYI0BAHHEM H
HArpeBaTeJbHBIMU NPUOOPAMMY.
4 4 13.09 [lepuonuueckas Tabnuua xum. anementoB Jl. . Menzaeneesa.
3HAKN XUMUYECKHX DJIEMEHTOB.
5 5 17.09 Xumudeckue GOpMYIIbI.
OTHOCHUTENBHBIE aTOMHAS U
MOJICKYJIIpHAsT MacCHhI.
6 6 20.09 Xumudeckue GOpMYIIbI.
OTHOCHUTEBHBIE AaTOMHAS 1
MOJICKYJISIpHAST MACCHI.
Tema 1 AToMbl XMMHUYECKHUX dJIeMeHTOB (114)
7 1 24.09 OCHOBHBIE CBEJICHUSI O CTPOEHUH aTOMOB.
8 2 27.09 H3meHeHne B COCTaBe sJep aTOMOB XUMHUYECKUX DJIEMEHTOB
9 3 01.10 CtpoeHune AMEKTPOHHBIX 000JI0YeK aTOMOB JIEMEHTOB
10 4 04.10 CtpoeHune AMEKTPOHHBIX 000JI0YeK aTOMOB AJIEMEHTOB
11 5 08.10 [Tepunoanueckas Tabmauna xum. snmementoB J1. M. MenneneeBa
U CTPOCHHE aTOMOB.
12 6 11.10 Honnast xumMuueckas CBSI3b.
13 7 15.10 KoBayieHTHas HENOJIApHAs XUMUYECKas
CBS3b.
14 8 18.10 KoBasieHTHas moisipHasi XUMHYECKas CBA3b.
15 9 22.10 MeTtamueckast CBsI3b.
16 10 25.10 O00011eHrEe U cCUCTEMATU3ALIMS 3HAHUN 00 dJIEMEHTaX:
MeTaJlJIaX U HEMeTaJllaX, O BUJaX XUM. CBSI3H.
17 11 05.11 KonrtpoabHas padora Nel._mo teme: « ATOMbI XMMHYECKHX
3J1eMEHTOBY
Tema 2 IIpoctbie BemecTBa (84)
18 1 08.11 [IpocTteie BemecTBa-MeTaiuibl. OOIME HU3NIECKUE CBOMCTBA
METAJIJIOB. AJUIOTPOMUSI.
19 2 12.11 [IpocTteie BemecTBa-HemMeTaiuibl. OOmMe GU3nIecKre CBOMCTBA
HEMETAIJIOB. AJITOTPOTIHSL.
20 3 15.11 KonunuecTBo BeniecTna.
21 4 19.11 MouisspHas Mmacca BEIECTBA.
22 5 22.11 MousipHbIii 00BEM BElIeCTBA.
23 6 26.11 Pemienne pacueTHbIX 3a/1a4
24 7 29.11 O06o0menue u cucreMaru3anus 3Hanui o teme: «IIpocteie
BEIIECTBAY.
25 8 3.12 KonTtpoabHas pabora Ne 2 mo teme: «IIpocThie BemecrBa»
Tema 3 Coeaunennss xuMu4ieckKux 3jemMeHToB(10 1)
26 1 06.12 Crenenp okucieHus. buHapHbIE COEAMHEHNS METAIIIIOB U

HCMCTAJJIOB

26




27 2 10.12 BaxcHeiinme kiaccbl OMHApHBIX COCTUHEHUI - OKCHJIBI, JICTyYHe
BOJIOPOJIHBIE COCTMHEHUSI.
28 3 13.12 OcHoBaHus.
29 4 17.12 Kucnortsl.
30 5 20.12 Coun Kak MPOM3BOJIHBIE KUCIIOT U OCHOBAHUIA.
31 6 24.12 AmopdHBIE ¥ KpUCTAJUIMYECKHE BeliecTBa. Buipl
KPUCTAUTHYECKHUX PEIICTOK.
32 7 27.12 YucTeie BelecTBa U CMECH.
33 8 14.01 MaccoBas 1 00beMHast 10JIsI KOMIIOHEHTOB cMecH. PacdeTs,
CBSI3aHHBIC C TMIOHSATHEM «IOJIS.
34 9 17.01 IIpakTnueckas padora Ne 2 IlpurorosieHue pacTsopa
caxapa W ompeaejeHHe MACCOBOIi 1014 caxapa B
pacTBope».
35 10 21.01 O06o001IeHHEe U CUCTeMAaTH3aIHS 3HAHHUI 110 TeMe:
«CoeTMHEHNS] XUMUICCKUX DIIEMEHTORBY
Tema 4 U3menenus npoucxoasimue ¢ Bemecrsamu(17 u)
36 1 24.01 Du3nYecKue SBICHUS.
37 2 28.01 XUMHYECKUE peakluy. 3aKOH COXPAaHEHHUsI MacChl BELIECTB.
XHWMHUYECKUE YPABHEHMSI.
38 3 31.01 Tunel xXuMuyeckux peakuuil. Peakiuu coequHeHus u
pa3IoKEHUS
39 4 04.02 Peaxrun 3amerenuss 1 ooMeHa.
40 5 07.02 IIpakTuyeckasi padora Ne 4. [IpusHaku XuMHUYeCKHX
peakuuii.
41-42 6-7 11.02 PacueTsl Mo XUMHUYECKUM YpaBHEHUSIM.
14.02
43 8 18.02 O0001IeHre U cUCTEMATU3ALNS 3HAHUI [0 TEME: «
V3MeHeHus, mpouCXOAsIIue C BEIECTBAMMY.
44 9 21.02 Kontposbnas padota Ne 3 mo teme: « MI3MeHenus,
MPOUCXOJISIINE C BEIIECTBAMM.
45-46 10-11 25.02 KucnoTsl, ux kinaccudukamms U CBONCTBA.
28.02
47-48 12-13 04.03 OcHoBaHMsI, UX KJIacCU(UKAIUSA U CBOKCTBA.
07.03
49 14 11.03 OKcHOEL.
50 15 14.03 Conn ux CBOWCTBA.
51-52 16-17 18.03 I'enetnueckas cBsA3b MEXKIY KJIacCaMU HEOPTaHMYECKUX
21.03 BELIECTB.
Tema S PacTBopenue. PacTBopsbl. CBoiictBa pactBopoB(18 u)
53 1 01.04 PacTBOpeHue kak (pU3NKO-XUMHUECKHUI Mporecc.
PactBoprMOcCTh. THIIBI pacTBOPOB.
54 2 04.04 ONEKTPOIUTHYECKAs TUCCOLUALNS.
55 3 08.04 OcHoBHbIe TTOJ0XKeHUT TO/].
56 4 11.04 HoHHbIE ypaBHEHMSI pEaKLIUN.
57 5 15.04 Kucnotsl B cBete TO/], nx kinaccuduxarys 1 CBOWCTBA.
58 6 18.04 OcnoBanus B cBere TO/I, ux kinaccuukaiys 1 CBOicCTBa.
59 7 22.04 OKcHOBL.
60 8 25.04 Comu B cBere TOJl, ux cBoMCTBA.
61 9 29.04 IIpakTnyeckas padora Ne 4 MoHHbIE peaKIuH.
62 10 02.05 O06o011eHne, cucTeMaTu3anys U KOppeKlns 3HaHUH, YMEHUHN 1
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HaBBIKOB yuamuxcs 1o teme «T3».

63 11 06.05 Knaccudukamus xummuueckux peakuuii. OKUCIUTEIHHO-
BOCCTaHOBHTEIILHBIC PEAKIIUH.
64 12 09.05 CBoiicTBa N3y4eHHBIX Ki1accoB BemiecTB B cBeTe OBP.
65 13 13.05 Ynpaxsenus B cocraBnennu OBP.
66 14 16.05 IIpakTuyeckas padora Ne5
PeleHue JKCiepuMEHTANIBLHBIX 32/124 110 TEMe
«[eHeTHYECKasI CBSI3b MEKIY OCHOBHBIMH KJIaCCAMH
HEOPTraHMYeCKUX COeTUHEHHID.
67 15 20.05 O060011eHNe U cHCTEMaTH3aIUs 3HAHUN TI0 TEME.
68 16 23.05 Pemnienune pacueTHbIX 3a1a4
69 17 27.05 HNToroBasi KOHTpPOJILHAsI padoTa
70 18 30.05 [ToBTOpEHME
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Kaneﬂnapﬂo- TEMATHIECCKOEC IIJIAHUPOBAHUE 9 kiaacc

Ne
ypoka

No
ypoka
(o
TEeMeE)

[ara npoBenenus
ypoka

ITnan. ‘ dak.T

Tema ypoka

BBenenue. O0mas XapakTepucTUKA XUMUYECKHUX 3JIEMEHTOB U XUMHYECKUX PeaKkuui
IMepuoguveckuii 3axoH u [lepuoanyeckas cucreMa xXuMudeckux 3jaemenTon /1. U.

MenpeseeBa(94)
1 1 03.09 XapakTepucTuKa XMMUYECKOTO 3JIEMEHTa Ha OCHOBaHUU €ro
110J1I0KeHus B nepuoandeckon cucreme /. 1. Menneneesa.
2 2 06.09 ['enernueckue psipl METANIOB M HEMETAJJIOB
3 3 10.09 [lepexoaHbIe 2I€MEHTHI
4 4 13.09 [lepronuueckuii 3aK0H U CUCTEMAa XUMHUYECKHUX 3JIEMEHTOB
J. 1. Menneneena
5 5 17.09 BxonHasi KOHTpoJILHas1 padoTa
6 6 20.09 CKOPOCTh XUMHYECKUX PEAKIHH.
7 7 24.09 @DakTOphbl, BIUSIONINE HA CKOPOCTh XUMUYECKOH peaKkINU
8 8 27.09 OO0patuMbie HeOOpaTUMBIE PEAKITUU
9 9 01.10 XUMHUYECKOE PAaBHOBECHE U CITOCOOBI €r0 CMEIICHHUS
Tema Metamiabi(194)
10 1 04.10 [Tonoxxenne metamnos B [lepuonnueckoit cucreme J[. U.
MenneneeBa 0COOEHHOCTH CTPOSHHS UX aTOMOB.
Pu3nyecKue CBOMCTBA METAJUIOB.
11 2 08.10 CnnaBbl
12 3 11.10 XVWMHUYECKHE CBOMCTBA METAJIJIOB
13 4 15.10 Mertamisel B mpupoe. O61mre crmocoObl X MOTydeHUs.
14 5 18.10 OO0miee TOHSATHE O KOPPO3UU METAIJIOB
15 6 22.10 OO0mras xapakTepucTuka 3JeMeHTOB [ A rpyrmimbl
[l]emo4HbBIC METAIUTBI.
16 7 25.10 CoenrHeHns MEIOYHBIX METAIUIOB.
17 8 05.11 OO6m1as xapakrepuctuka 31eMeHToB [IA rpymibl.
18 9 08.11 CoennHeHus
MetaiuioB [IA rpymmbl.
19 10 12.11 AmoMHHMH, €T0 (U3UYECKUE U XUMHYCCKHE CBOMCTBA
20 11 15.11 CoennHeHns aJIOMHAHHUS.
21 12 19.11 JKeneso, ero pusnyeckue u XUMUIECKHUE CBOKCTBA.
22 13 22.11 Coenunenus Fe?*, Fe®*.
23 14 26.11 IIpakTuyeckas padora Nel
OcymiecTBieHHEe EMOYKH XUMUYECKUX MPeBpalleHuii
MeTAJLI0B
24 15 29.11 Pemienue 3aga4d Ha onpeierieHUe BbIX01a IPOAYKTa
25 16 03.12 IIpakTnyeckas padora Ne2 Ilonydyenue u cBoiicTBa
COCIMHECHUI METAJJIOB
26 17 06.12 IIpakTnyeckas padora Ne 3 Penenne
IKCNEPUMEHTAIBHBIX 32124 HA Paclo3HABaHHe U
noJiyueHue coeIMHEeHNii MeTaJlJIOB
27 18 10.12 O06001IeHne cucTeMaTu3aIys U KOPPeKIUs 3HAHUN, yMEHUH,
HABBIKOB y4-Cs 110 TeMe «XHUMHS METAJUIOBY.
28 19 13.12 KonTpoJsbHasi pa6ora 1 no reme «Metajuibn
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Tema Hemerannl (234)

29 1 17.12 OO0m1ast XxapakTepUCTUKA HEMETAIIJIOB.
30 2 20.12 Bopopon.
31 3 24.12 OO6m1ast XxapaKTepUCTHKA rajJOTreHOB.
32 4 27.12 CoenuHenue rajoreHoB. buosiornueckoe 3HaYeHUE U
MPUMCHECHHE TAJIOTCHOB M MIX COCIMHCHHIA.
33 5 14.01 Kucnopo.
34 6 17.01 Cepa, e€ (uznyeckne u XUMHUECKHE CBOICTBA.
35 7 21.01 Oxcuppl cepbl. Cepnast kucsiota. Conu cepHON KUCIOTBI
36 8 24.01 IIpakTuyeckas padora Ne3
PelieHue IKCNePpUMEHTANBHBIX 32124 10 TeEMe
«Iloarpynna kucjaopoaa».
37 9 28.01 A3OT W €ro CBOWCTBA.
38 10 31.01 AMMHax
39 11 04.02 . Conm aMMOHWUSI.
40 12 07.02 AzoTHas kucaora u e€ cosid. OKCuIpl a30Ta.
41 13 11.02 ®docdop 1 ero coeqMHEHUS.
42 14 14.02 Coenunenust pocdopa
43 15 18.02 Yraepon, ero ¢pusnyeckre 1 XMMUIECKHE CBOHCTBA.
44 16 21.02 Oxkcuppl yraepoaa. @u3nyeckue U XUM. CBOMCTBA B
cpaBHeHUHU. TOIIMBO.
45 17 25.02 VYronpHas KucioTa 1 €€ cou.
46 18 28.02 Conu yroJibHOU KMCJIOTBI
47 19 04.03 KpeMHunii 1 ero coenmHeHuUs.
48 20 07.03 CuiikaTHasi TPOMBIIIIICHHOCTD
49 21 11.03 IIpakTuyeckasi padora NeS. [losryueHnue, cooupanue u
pacno3HaBaHue ra3os.
50 22 14.03 O06o0mmenue, cucTeMaTru3aiys 1 KOPPeKIUs 3HAaHUH, YMEHUN
Y HAaBBIKOB YUAIIUXCS MO TeMe: « XUMHsI HEMETaJIIOBY.
51 23 18.03 KontpoabHnas padora Ne2 no teme « Hemerayibny
Tema 5 Opranunyeckue coennHennsi(94)
52 1 21.03 [IpeameTt oprannveckoit xumunr. MHOTOOOpa3ue
OpPraHUYeCKUX COCTMHCHUE.
53 2 01.04 [IpenenbHbBIE YTIE€BOAOPOIbI
54 3 04.04 HenpenenbHble yriieBogOpOIbI: STUJICH.
55-56 4-5 08.04 Kucnopoaconepxaiiye coeTMHCHHUS.
11.04
57 6 15.04 [TonsaTne 006 aMHHOKHCIIOTaX U OEIKax.
58 7 18.04 VrieBoabL.
59 8 22.04 [Toumepsl
60 9 25.04 O060011eH1ne 3HaHU| TI0 KYpCY OPTaHUYECKON XUMHUH.
Tema 6. O0001eHHe 3HAHMI 110 XMMHH 32 KYPC OCHOBHOM IIKO0JIbI(84)
61 - 62 1-2 29.04 [leproguuecknii 3aKOH U CUCTEMA XUMHUYECKHUX 3JIEMEHTOB
02.05 J1. 1. MenneneeBa (IOBTOpEHNUE)
63-64 3-4 06.05 CrpoeHue BelecTs
09.05
65 5 13.05 Krnaccudukanus BemecTs
66 6 16.05 XHUMHUYECKUE PEAKIUU.
67 7 20.05 HTorosasi KOHTpoJIbHas1 padoTa
68 8 23.05 HrtoroBoe noBropeHue no Kypcy XxuMuu 9 xiacca
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JlnTepatypa ISl yYaluxcs:

1. Anuk6eposa JLIO. «3anumarensnas xumusi», M, «ACT - IIpeccy, 2009r.

2. Iabpuensu O.C. Xumus. 9 kiacc: paboyas tetpanp k yueOnuky ['adbpuensa O.C. --
M.: JIpoda, 2012.

3. E.A. Epemun, H.E. Ky3pmenko «CrnpaBouHUK IIKOJbHUKA Mo xumuu 8-11 kiace, M,
«poda», 2000 r.

4, Xumus. 9 kiracc: yaeOHHK 1711 001eo0pa3oBaTelibHbIX yupexacauii/ ['abpuensa O.C.. -

M.: JIpoda, 2012.

Jlutepartypa ans y4yuTeIs:

1. Tabpuensu O.C., Meroaudeckoe nocodue misi yuutens. Xumus 8-9 kmacc. - M.: Jlpoda,

2008.

2. T'adpuensn O.C., OctpoymoB W.I'. Xumus. 9 knacc: HacronbHast kHura yuurens. - M.:

Hpoda, 2004.

3. 'opxoenko M.IO. «Iloypounsie pazpaboTkn» no xumuu 9 kiacc, ML, «Bako». 2004 r.

4. Komucaposa JI.B., , [Ipucsaruna N.I' «KoHTponbHble U MpoBepouHble pabOTHI MO0 XUMHUU 9

Kiace», M., «Ok3amen», 2007T.

5. YuyebHo-MeToanuecKas ra3era g yaurenei, usn. «llepBoe centsops», M., 2009 r.

6. Yuebnuk O.C. I'abpuensn, «Xumus» 9 kmacc, M. «/Ipoda», 2012 rona.

DNEeKTPOHHBIE TOCOOUS:

CD muckm «OOmas u HeopraHudeckas XuMus», OpraHudeckas XUMH»
«BupryanpHas nabopatopus»

HNuTepHeT-pecypcebl:

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/

http://www.prosv.ru/ebooks/Gara_Uroki-himii_8kl/index.html
http://chem-inf.ncirod.ru/inorg/element.htm
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