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HHosicHuTeIBbHAS 3aIIHCKA

PabGowass mnporpammMa 1O XUMHHM JJIi OCHOBHOM IIKOJIBI COCTaBJIEHAa Ha OCHOBE:
OyHIaMEHTAIBHOTO Si[pa COAEpKaHUs oO0Iero ooOpaszoBanusi, TpeOoBaHUN K pe3ylbTaram
OCHOBHOro oOmiero o0pa3oBaHus, IMpelacTaBieHHbIXx B @DenepanbHoM [ocynapcTBeHHOM
Crangapre O6mero ObpazoBanus Broporo nokoneHus (IIpukas MunobpHayku ot 17.12.2010r.
Nel1897); mpuMepHBIX MpoOrpaMM MO YYEOHBIM mpeaMeraM «XuMus 8-9 Kiacchb» (CTaHIApPTHI
BTroporo moxonenust) M., IIpocBemenue, 2011; aBropckoll y4eOHOWH mpOrpaMMbl
O.C.T'abpuensina «lIporpamma ocHOBHOro o0miero oOpa3zoBaHus. Xumus. 8-9 kiaccel». M.:
Hpoda,2012; (D®I'OC); ocHOBHOW 00pa3oBaTenbHOW MPOrPaMMBI  OCHOBHOTO  OOIIETO
obpazoBanust MbOY KysHosckon COIL.

Jannas pabodass mporpaMMa OpPHEHTHPOBaHAa Ha HCIOJb30BAHUE YYEOHHKOB 10 XUMHH U
yuebHOo-MeToanueckux nocoduit YMK, co3naHHBIX KOJJIEKTUBOM aBTOPOB IO PYKOBOICTBOM
0O.C.I'abpuensna.

O01muMe neJ I OCHOBHOIO 00111er0 00pa30BaHMsl ¢ YYETOM ClleU(PUMKH Kypca XUMHHU

Llenu xuMu4Yeckoro oOpa3zoBaHusi B OCHOBHOW HIKOJIE (POPMYITUPYIOTCS HAa HECKOIBKUX YPOBHSAX:
100aibHOM, METANpPEeIMETHOM, JHYHOCTHOM M NPEIMETHOM, Ha YpOBHE TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS COAEPKAHUS IPEIMETHBIX IPOTPAMM.

OcHoBHOe o011ee 00pa3oBaHKE - BTOpasi CTyMeHb 0011ero oopazoBanusi. OQHON U3 BaKHEHIINX
3aa4 dTOrO 3Tama SBISETCS MOATOTOBKA OOYYAOIIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOpY KH3HEHHOro u mnpodeccuoHanpHoro myTd. OOydaromuecs IOMKHBI HAYyYUTHCS
CaMOCTOSITEJIbBHO CTaBUTh LEIM W ONPEAeNsATb IYyTH HUX JIOCTHXKEHHUS, MCIIO0JIb30BaTh
NPUOOPETEHHBI B IIKOJIIE OMNBIT JIEATEIBHOCTH B peajlbHOW >KM3HM, 32 paMKaMH Y4eOHOTO
nporecca.

[maBHBIE 11€7TM OCHOBHOTO O0IIIET0 00pa30BaHUs COCTOSIT B:

1. ¢dopmupoBaHMM 1ETIOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOIO HAa MPHOOPETEHHBIX
3HAHUAX, YMEHHIX U CIIOCO0ax ACSITENbHOCTH;

2. TpHOOPETEHUH ONBITA Pa3HOOOPA3HOW AEATEIBHOCTH, TIO3HAHUS U CAMOIIO3HAHUS;

3. TOATOTOBKE K  OCYUIECTBIGHHIO  OCO3HAHHOTO  BbIOOpa  MHIUBUIYaTbHOU
00pazoBarenbHON WM TPOQPECCHOHATBHON TPACKTOPHH.

bonbmioil Bkiax B JOCTHIXKEHHE IVIaBHBIX IleJied OCHOBHOTO OOIEro oOpa3oBaHHUS BHOCUT
u3yudeHue xumuu. Koropoe npu3pano o0ecneynTh:

1. ¢dopmupoBanue cuUCTEMBI XMMHUYECKHX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAyYHOUN
KapTUHBI MUPA;

2. pa3BUTHE JUYHOCTH OOyYalOIIMXCS, MX MHTEVIEKTyaJlbHOE ¥  HpPaBCTBEHHOE
COBEpIIEHCTBOBaHUE, (OPMHpPOBAHHE Yy HHUX T'yMaHHUCTUYECKUX OTHOLIEHUH W
HKOJIOTUYECKH 11€1€CO00Pa3HOro MOBEJACHUS B OBITY U TPYAOBOH JESTEIbHOCTH;

3. BBIpa0OTKY TOHMMaHHS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTHH XHUMHH, & TaKKe
dbopMupoOBaHUE OTHOIIEHUSI K XUMHUH KaK K BO3SMOKHOU 001acTu Oyayieil mpakTHuecKoM
JeSITENIbHOCTH;

4. (opmupoBaHMe yMEHHMH 0e30MacHOro OOpallleHUs] C BEIIeCTBaMH, HCIHOJIb3YEeMbIMH B
MMOBCEIHEBHOM KU3HU.

[ensiMu n3ydeHUs: XUMUU B OCHOBHOM IIKOJIE SIBJISIFOTCSI:

1. ¢dopmupoBanue y oOyuaromuxcs yMEHUS BHUJETh M MOHUMAaTh LEHHOCTh 0Opa3oBaHUs,
3HQUMMOCTh XUMHUYECKOTO 3HaHUS JJis KaXJOro 4YeJOBeKa HE3aBUCHUMO OT €ro
npodeccHoOHaIbHON JIeSTeNIbHOCTH; YMEHMs pa3nuyarh (akTbl U OLEHKH, CPaBHUBATb
OIICHOYHBIE BBIBOJABI, BUJIETh UX CBSI3b C KPUTEPUAMH OLIEHOK U CBS3b KPUTEPHUEB C
OTIPEICTICHHOW CHUCTEMOU IIeHHOCTeH, (PopMyaupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

2. (dopmupoBaHrEe y 00YJarOIIUXCS HEIOCTHOTO MPEACTABICHUS O MUPE W POJIM XMMHHU B
CO3/IaHUU COBPEMEHHOW €eCTEeCTBEHHO-HAyYHOW KapTHHBI MHpa; yYMEHHUS OOBICHATH
O00BEKTHl W TPOIECCHl OKPYKAIOMIEH ACHCTBUTEIHLHOCTH — TMPUPOTHOM, COIHATHHOM,
KYJIBTYPHOU, TEXHUYECKOM CPeJIbl, UCIIONb3YA JUIsl TOI0 XUMUYECKUE 3HAHUS;



3. mpuoOpeTeHHne OOy4aroIIMMUCS OIbITa Pa3HOOOPa3HOM NEeATENbHOCTH, IMO3HAHUS H
CaMOIIO3HAHHUS; KIIOYEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHTHOCTEH), HMMEIOLUX
YHHUBEPCAIbHOE 3HAUEHHWE U Pa3IMYHBIX BHJIOB JESATEIBHOCTH: pEIHICHUs MpoOliem,
NPUHATHS pEIeHUH, MOoUCKa, aHanu3a U o0pabOTKH MH(pOpPMalUH, KOMMYHUKAaTHUBHBIX
HaBBIKOB, HABBIKOB HW3MEpPEHHi, COTpYIHHYECTBa, Oe3omacHoro oOpamieHus ¢
BEILIECTBAMH B [TIOBCEJHEBHOM JKU3HHU.

OcHosHbIMU Udesmy YIeOHOTO TpeaAMeTa XUMUS SABIISIFOTCS:

O MaTepuaJIbHOE €AMHCTBO BEIIECTB €CTECTBEHHOIO MHUpPA, UX FEHETUYECKas CBS3b;

O MPUYMHHO-CIICICTBEHHBIE CBSA3H MEXIY COCTaBOM, CTPOCHHEM, CBOWCTBAMH, MOJTYYECHUEM U
IPUMEHEHHUEM BEILECTB;

O MO3HAaBAEMOCTh BEIIECTB M 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX PEaKIuid;

O O0BACHSAIOIIAs M IPOTHO3UPYIOLIAsl POJIb TEOPETUYECKUX 3HAHUM Uil (aKTOJIOTMYECKOro
Marepuana XMMHUHU 3JIEMEHTOB;

O KOHKPETHOE XHMMHYECKOE COEJMHEHHME KaK 3BEHO B HEMNPEpbIBHOM ILEeNU MpeBpalieHun
BEILIECTB, YYACTBYIOIIEE B KPYTOBOPOTE XUMHUYECKUX AIIEMEHTOB U XUMUYECKOW IBOJIIOIHH;

O OOBEKTUBHOCTh U I103HABAEMOCTh 3aKOHOB IPUPOAbI; 3HAHUE 3aKOHOB XMMHUHU IO3BOJISET
YIPABISATh XUMHUYECKUMH TPEBPAIICHUS MU BEIIECTB, HAXOJUTh HKOJIOTHYECKH Oe30IacHbIe
CHOCcOObI MPOU3BOJICTBA U OXPaHbI OKPY)KAIOLIEH Cpelibl OT 3arpsi3HEHUS;

O B3aMMOCBSI3aHHOCTb HAayKH U MPAKTHKH; TPEOOBAHUS MPAKTHKH — JBIKYIIAs CHJIA Pa3BUTHS
HayKH, YCIIeXU MPAKTUKU 00YCIIOBIICHBI TIOCTHKEHUIMHU HAYKHU;

O pa3BUTHE XUMHUYECKOW HAyKHM W XHMH3alUs HAPOAHOTO XO3AHCTBA CIY)KaT HMHTEpecaMm
yejoBeKa M oOmiecTBa B II€JIOM, HMEIOT T'yMaHMCTUYECKMH XapakTep W IMPU3BaHBI
CIOCOOCTBOBATH PEIICHHUIO TIIO0ATBHBIX TPOOJIEM COBPEMEHHOCTH.

OTH UJien pealin3yroTcs MyTeM JOCTUKEHUS CIIEAYIOIUX yeel:

Gopmuposanue y ydamuxcsi XUMHUYECKOW KAPTHHBI MHUpa KaK OpPraHMYECKOH 4YacTh €ero
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTHHBI;

paszeumue TIO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYAJIBHBIX M TBOPYECKUX CIIOCOOHOCTEH
yJaliuxcs B Ipolecce U3yd4eHUs] UMU XMMUYECKOM HayKH M ee BKJIaJa B COBPEMEHHbIN HayuyHO-
TEXHUYECKHUI IIPOrpecc;

Gopmuposanue BaxXHEHIINX JIOTHUECKUX ONEpAlMii MbIIUIEHUS (aHaiIu3, CUHTE3, 0000IIeHHe,
KOHKpPETH3alus, CPaBHEHHWE M Jp.) B TPOLECCE IMO3HAHHUSA CHCTEMbl BOKHEHIIUX TOHSTHH,
3aKOHOB M TEOPHi 0 COCTaBe, CTPOCHUH M CBOMCTBAX XMMUYECKHX BEILIECTB;

socnumarue yOexIeHHOCTH B TOM, YTO TIPUMEHEHHUE MOTYYCHHBIX 3HAHUI U YMEHUH 10 XUMHUHU
ABJsieTcs OOBEKTHBHOM HEOOXOAMMOCTBbIO JiIsi Oe3omacHoM paboThl ¢ BellecTBaMU U
MarepuasaMy B ObITY U Ha POU3BOJICTBE;

npoexkmuposanue N peaiu3ayus BBITYCKHUKAMU OCHOBHOW IIKOJIBI JIMYHOM 00pa3oBaTenbHOU
TPaeKTOpUH: BbIOOpP mpoduiss OOydeHHs B CTaplied IIKoJe WM MNpPOPEeCCHOHAIBLHOTO
00pa30BaTeIbHOTO YUPEKACHUS;

061a0eHuye KIIIOYEBbBIMA  KOMIIETeHUUsAMU (y4eOHO-TIO3HaBaTeNbHBIMU, HH(POPMALIMOHHBIMH,
LIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKAaTHUBHBIMH )

O01mas xapakTepucTHKa y4eOHOro npeaMera XuMus

B cootBercTBHM ¢ PenepanabHbIM rOCyIapCTBEHHBIM 00pa30BaTebHBIM CTaHAAPTOM OCHOBHOTO
obmiero o0Opa3oBaHMs ydalIWecs MODKHBI OBIAJETh TAKMMH ITO3HABATENFHBIMU yYeOHBIMHU
NeHCTBUSAMH, KaK yMeHHE (OpMyIUpoBaTh NpoOieMy W THUIIOTE3Y, CTaBUTh LEIM U 3aayH,
CTPOWTH TUIAHBI IOCTHIKECHUS [IEJIeH W PEIICHHUs MOCTABICHHBIX 3a/1a4, IIPOBOIUTH IKCTIEPUMEHT
U Ha €r0 OCHOBE JIeJIaTh BHIBOJBI M YMO3AKIIOUCHHUS, IPEACTABIATh UX U OTCTAUBATh CBOIO TOUKY
3perns. Kpome Toro, ydamuecsi JODKHBI OBJAIETh MPHEMaMH, CBSI3aHHBIMH C ONpPEACTICHHEM
MOHATHUI: OrpaHMYUBATh UX, ONMUCHIBATh, XapaKTepU30BaTh U CpaBHUBATh. CienoBaTeNbHO, PU
U3yYeHHH XMMHH B OCHOBHOHM IMIKOJIE yYalluecs JOJDKHBI OBNIAICTh YUYCOHBIMH JICHCTBHSIMH,
MO3BOJISIFOIIMMH UM JTOCTUYb JIMYHOCTHBIX, MPEIMETHBIX U METANpeIMETHBIX 00pa30BaTeIbHBIX
pe3ynbTaroB.OCOOCHHOCTH COiepKaHusg OOydeHHs] XMMHUU B OCHOBHOM INIKOJIE OOYCIIOBJICHBI
creun(rKoi XMMHUM KaKk HayKH U MMOCTABICHHBIMH 3a7ad4aMu. OCHOBHBIMH MPOOJIEMaMU XUMHH



ABJISIFOTCSU3YYEHHE COCTAaBA U CTPOCHHS BEILIECTB, 3aBUCHUMOCTHM HX CBOMCTB OT CTPOCHMS,
MOJIyYeHHE BEUIECTB C 3a/laHHBIMU CBOWCTBAMM, UCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKHUX
peaKkuuii ¥ MyTeW YNpaBJICHUS UMU B LEJSAX [TOJTYyYEHHS BEIECTB, MATEPUAJIOB, SHEPTUH.
[Ipenmnaraemoe nocoOue Mo XMMUU PACKPBIBAET BKJIAJl y4eOHOIrO IpeaMeTa B JOCTUKEHUE Lieei
OCHOBHOTO 00111ero 00pa3oBaHus U ONpeesIeT BaKHEHIINE colepKaTeIbHble TMHUN TPeMeTa:
e  «BEHIECTBO» — 3HAHUE O COCTABE U CTPOCHUH BEILECTB, UX CBOMCTBAX U OMOJIOTUYECKOM

3HAYCHUH;

e «XUMHYECKAs pEaKUus» — 3HAHHE O IMPEBpAllCHUAX OIHUX BEILUECTB B JPYrUe,
YCIIOBUSIX NMPOTEKAHUS TaKUX MPEBPAILEHUI U c110c00ax yIpaBlIeHUs PEAKIUAMU;

e IIPUMEHEHHUE BELIECTB» — 3HAHUE U OMNBIT 0€30MacHOro OOpalleHHs C BelleCTBaMH,

MaTrepuaiaMy U TPOIECCaMu, HEOOXOIMMBIMU B OBITY ¥ Ha TIPOU3BOJCTBE;

*  ((I3bIK XMMHUU» — ONEPUPOBAHUE CUCTEMOMN BaXKHEHIIMX XMMUYECKUX MOHITHM, 3HAHUE
XUMUYECKOM HOMEHKJIATYphl, T.€. UX Ha3BaHUA (B TOM YHUCIIE U TPUBHAJIbHBIC), BIIAJICHUE
XUMHUYECKON CHUMBOJUKOW (XMMHUYECKUMH (GOpMYylTaMH M ypaBHEHUSIMH), a TaKxke
mpaBuJia IepeBoia MHGOPMAIHH ¢ €CTECTBEHHOTO SI3bIKA Ha SI3BIK XUMHH U 00paTHO.

ITockosIbKy OCHOBHBIE COZIEpXKATENIbHbIEC JTUHUU IIKOJBHOIO Kypca XMMHUU TECHO IEPEIUICTECHBI.
B nporpamme copeprxanue mpeacTaBiIeHO HE TIO JIUHUAM, a [0 pa3/ieliaM.

3HAYUTEIBPHOE MECTO B COJAEPXKAHUU Kypca OTBOAUTCS XUMHUYECKOMY OJKcrepuMeHTy. OH
MO3BOJIIET CPOPMHUPOBATh y YUAIIMXCS CIEUaIbHBIC TPEAMETHBIE YMEHHs paboTarh C
XMMUYECKUMHU  BEIIECTBAMH, BBIINOJIHATh IPOCTbIE XHWMHUYECKHE OIBIThl, HAy4YUTh HX
0e30macHOMY M 9KOJIOTHYECKH TPaMOTHOMY OOpalieHUI0 C BeEllecTBaMU B OBITY W Ha
MIPOU3BOJICTBE.

[IpakTrueckue pabOThl CTPYNITUPOBAHBI B OJIOKM — XUMUYECKHE TTPAKTUKYMbI, KOTOPBIE CIIy>Katr
HE TOJIBKO CpEACTBOM 3aKpEIUICHWS YMEHUW M HABBIKOB, HO W KOHTPOJS KayecTBa HX
chopmupoBanHOCTH. [Io CBOEMY YCMOTPEHHIO, a TaK)Ke MUCXOS, U3 BO3MOXHOCTEH IIKOJIBHOTO
KaOMHeTa XMMHH, YYUTEIb MOXKET W3MEHUTh U CTPYKTYpy MPEICTaBICHHOTO B Iporpamme
MpaKkTUKyMa, HaIpUMEpP, YBEIUYUTh YHCIO JaO0OpaTopHBIX pabOT 3a CUeT COKpalleHUs
JIEMOHCTpAIUM.

DTO BO3MOXXHO TpPHU HEOOJBIIONW HAIMOJHIEMOCTH KJIAaCCOB B CEIBCKHUX MIKOJAX, OCOOCHHO
MaJIOKOMIIJIEKTHBIX.

[maBHOE oOTAMYME TpenaraeMoil MPOrpaMMbl  3aKJIIOUAETCSd B JIBYKPAaTHOM YBEIUYEHUU
BPEMEHH, OTBEICHHOTO Ha H3y4deHHe pazznena «MHoOrooOpasue BeHIECTB». IJTO CBS3aHO CO
CTPEMJICHHEM aBTOPOB OCHOBATEIbHO OTPa0OTaTh BAXKHEWIIINE TEOPETUUYECKHE TMOJTOKECHUS
Kypca XMMHHM OCHOBHOH IIKOJIBI HA O0raToM (PaKTOIOTHYECKOM MaTepuaie XMMHH SJIEMEHTOB U
00pa30BaHHBIX UMU BEIIECTB.

MecTo y4eOHOro npeamera B ydeOHOM IJIaHe

B mporiecce ocBoeHust mporpaMMbl Kypca XUMHUU JJIs1 OCHOBHOM IIKOJIBI yYalliecs: OBJIaI€BaOT
YMEHHUSIMH CTaBUTh BOMPOCHI, HAOMIOAaTh, OOBICHATH, KiIacCU(UIUPOBATh, CPABHUBATDH,
MPOBOAUTH IKCIEPUMEHT M UHTEPIIPETUPOBATH BHIBOJIBI HA €T0 OCHOBE, OMPEICIISITh HCTOYHUKN
XUMHUYECKON MH(pOpMAIK, MOIy4YaTh U aHATU3UPOBATh €€, a TAK)KE TOTOBUTH Ha STOW OCHOBE
COOCTBEHHBIN MH(POPMAITMOHHBIN MPOAYKT, TPE3EHTOBAThH €TI0 U BECTU JUCKYCCHIO.

[TporpaMmMa Kypca XUMUH AJii OCHOBHOM IIKOJIBI pa3padarhiBajiach C yU4€TOM IMEpBOHAYATbHBIX
MIPEICTABIICHUM, TOJYYSHHBIX yUYal[UMHUCA B HAYAJIbHOW IIKOJIE MPU HU3YYCHHH OKPYKAIOIIETO
mupa. [Ipennaraemast mporpaMma, XOTsS U HOCUT OOIIEKYIBTYPHBIN XapaKTep U HEe CTaBUT 3a/1a4y
npoeCCHOHATHPHON TIOATOTOBKM YYAIIUXCS, TEM HE MEHEE, IMO3BOJIIET MM OIPEACIUTHCS C
BbIOOpOM mpoduiist oOyueHust B cTapliei mkoie. B mporpamMMe mpeaycMOTPEHO pe3epBHOE
BpeMs, TaK Kak peajbHas MPOJODKUTEIBHOCTh y4eOHOTO TOAa BCETNa OKAa3hbIBA€TCS MEHBIIE
HOpPMAaTHUBHOU. B CBsI3U ¢ mepexo oM OCHOBHOM IITKOJIBI HA TaKyto (JOpMYy UTOTOBOM arTecTaluu,
kak [’ A, B Kypce mpenycMOTpEeHO BpeMsl Ha MTOATOTOBKY K HEH.

Y4eOHoe comeprkaHne Kypca XUMHUH BKITIOUAET:

Xnmud. 8 kimace. 684, 249 B HEZIEIO

Xumus. 9 knacc. 68 4, 249 B HEJIENIO



LleHHOCTHBIE OPHEHTHPHI COAEPKAHUS YUeOHOr0 MpeMeTa XUuMHs

[leHHOCTHBIE OPUEHTUPBI Kypca XUMUU B OCHOBHOM IIIKOJIE ONPEAETSIOTCS crieln(UKoil XuMumn
Kak Haykd. [lOHATHE «IIEHHOCTH» BKIIOYACT EIUHCTBO OOBEKTHBHOTO (caM OOBEKT) U
CyOBEKTUBHOTO (OTHOIICHHE CYOBEKTa K OOBEKTYy), IMOATOMY B KadyeCTBE IICHHOCTHBIX
OpUEHTUPOB XMMHYECKOTO OOpa30BaHUsSI BHICTYMAIOT OOBEKTHI, M3ydacMble B Kypce XUMHUH, K
KOTOpOMY Yy oOydaromuxcs (GopMupyeTcsl IeHHOCTHOe oTHouleHue. [Ipu sToM Benyiiyto poib
UTPAIOT TO3HABAaTEIbHBIC IEHHOCTH, TaK KaK JTaHHBIA y4eOHBIH MPEeIMET BXOAUT B TPYIITY
MPEIMETOB [M03HABATENHLHOTO LIMKJIA, [NIABHAS 1[€JIb KOTOPBIX 3aKJII0YACTCSl B U3YYCHUH MTPUPOJIBI.
OCHOBY MO3HABATEIBHBIX [IECHHOCTEH COCTABIISIFOT HAyYHBIC 3HAHUS, HAYYHBIEC METO/IbI TIO3HAHMSI,
a IIEHHOCTHBIE OpUEHTaluH, (GopMupyemble y 0O0ydaroluxcs B MPOIECCe HM3YUYCHHs] XUMUM,

IPOSIBIISIIOTCS:
e B [IIPU3HAHUU IIGHHOCTH HAyYHOI'O 3HAHMs, €ro MPaKTUYECKOH 3HAYMMOCTH,
JIOCTOBEPHOCTH;

e B IICHHOCTH XUMUYECKUX METOJOB UCCIIECIOBaHM )KUBON U HEKUBOU ITPUPOJIBI;
e B IIOHMMAaHUM CJIOXXKHOCTH W NPOTUBOPEUYMBOCTH CaMOI0 IIpolecca IO3HAHMS Kak
M3BEYHOTO cTpeMieHus K MctuHe.
B kauectBe 0O0BEKTOB IEHHOCTEH Tpyaa M ObITa BBICTYHAlOT TBOpPYECKAas CO3MJATENbHAs
NeSITeIbHOCTD, 310POBbIM 00pa3 KU3HU, a LIECHHOCTHBIE OPUEHTALMH COJEPKAHUSA Kypca XUMHUH
MOTYT pacCMaTpHUBaThC Kak (hOpMUpPOBAHHUE:

e  YBa)XXMUTEJIbHOIO OTHOLICHUS K CO3UJATEIbHON, TBOPUECKOH EATENbHOCTH;

e TTOHMMaHH HEOOXOAUMOCTH 3A0POBOTO 00pa3a KHU3HH;

e noTpeOHOCTH B O€3yCIOBHOM BBIINOJIHEHUH MPaBWJI O€30MaCHOIO HCIOJIb30BaHUS

BEIIECTB B [IOBCEHEBHOM KU3HU;

e  CO3HATENILHOTO BbIOOpa Oyayliel npodecCuOHaNbHON AEATEIbHOCTH.

Kypc xumum obmamaer BO3MOXKHOCTAMHU Ui (DOPMHPOBAHUS KOMMYHHKATHBHBIX IEHHOCTEH,
OCHOBY KOTOPBIX COCTaBJISIIOT MPOLECC OOLIEHUs, TPaMOTHAasl pedb, & LICHHOCTHbIE OPUEHTALUU
HaIpaBJIeHbl HA BOCIIUTAHUE Y yYaAIIUXCS:

e IPaBUIBHOIO UCIOJIb30BAHMS XUMUYECKON TEPMUHOJIOTUU U CUMBOJIUKH;

e MOTPeOHOCTH BECTU JHUAJION, BBICAYUIMBaTb MHEHHUE OIIIOHEHTa, Y4YacTBOBAaTh B

JUCKYCCHUU;

e  CIIOCOOHOCTH OTKPBITO BBIPAXKaTh U aprTyMEHTHPOBAHHO OTCTAaUBAaTh CBOIO TOUKY 3PEHUSI.
Y4eOHbIl mpeaMer «XuMHs», B COAEPKAaHUH KOTOPOTO BEAYIIMM KOMIIOHEHTOM SIBIISHOTCS
Hay4HbIE 3HAHUS M HayYHbIE METOIbl TO3HAHUS, I03BOJISIET HE TOJIBKO (POPMUPOBATH Y yUaAIIMXCS
LEJIOCTHYIO KapTHUHY MUPA, HO U IPOOYX/1aTh Yy HUX SMOILMOHAIBHO-IIEHHOCTHOE OTHOILIEHHE K
M3y4yaeMOMY MaTrepuaiy, co3[aBaTb YCIOBUS [UIsl (OPMUPOBAHUS CHCTEMbI LEHHOCTEH,
OTpeNIeNIAIONIC  TOTOBHOCTBb:  BBIOMpATh  ONpPEICNCHHYIO  HalpaBI€HHOCTh  JEHCTBHUI;
JIefICTBOBATh ONpeeIEeHHBIM 00pa30oM; OLIEHUBATh CBOM JIEUCTBUS U IEUCTBUS APYTUX JIIOAEH MO
OIpEAEIEHHBIM LIEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM PE3yJITaTOM TI03HABATEIBHOIO OTHOIIEHUS K MHPY B KYIbTYpe sBIsSETCS
YCTAaHOBJICHHE CMBbICIIa M 3HAYEHMs COAEp)KaHUS OOBEKTOB M SBIEHUU MNpuUpoAbl. Takum
00pa3oM, mo3HaBareabHas PYHKIUS yueOHOTO TpeIMeTa « X UMHUs 3aKIF0YaeTCsl B CIIOCOOHOCTH
€ro colepXaHus KOHLIEHTPUPOBATh B ceOe KaK 3HAHMA O BEIEeCTBaX M XMMUYECKHX SBICHUSX,
TaK U NO3HABAMENbHbIE YEHHOCMU.

OMHOWEHUS K.

XUMHUYECKHM 3HAaHUAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIBTYphl U€JIOBEKa Hapsay ¢
JPYTHMH €CTECTBEHHOHAYYHBIMU 3HAHUSAMH, €IMHOM pa3BUBAIOIIEHCS CUCTEME;

OKpY’KalollleMy MUPY KaK MUPY BEIIECTB U MPOUCXOASIINX C HUMU SIBJICHUH;

MO3HABATENLHON JIEATEIBHOCTH (KaK TEOPETHYECKOM, Tak M IKCIEPHUMEHTANbHOM) Kak
VCTOYHUKY 3HAHMII;

NOHUMAHUS

OOBEKTUBHOCTU W JOCTOBEPHOCTH 3HAHMM O BEIIECTBaX M MPOUCXONALIMX C HUMHU
ABJICHUSX;



CIIO)KHOCTH U OECKOHEYHOCTH Ipolecca Mo3HaHMs (Ha MpuMepe UCTOPHH XUMHUYECKHUX
OTKPBITUI);

JeWCTBUS 3aKOHOB MPUPOJIBI M HEOOXOAMMOCTH MX Y4eTa BO BceX cepax IesTeTbHOCTH
YeJI0BEKa;

3HAUEHUS] XMMHUYECKHX 3HAHUU JUIS DPEHICHHs IOOAJbHBIX MPOOJeM YerIoBeuecTBa
(9HEepreTUyecKkoi, ChIPbEBOHM, IPONOBOIBCTBEHHOM, 3/I0pOBbS M JOJTOJETHS YEJIOBEKa,
TEXHOJIOTHYECKUX aBapui, TNI00ATLHOM SKOJIOTUH H JIP. );

Ba)XHOCTH HAY4YHBIX METOOB [T03HaHUA (HAONIONECHUS, MOAEIUPOBAHNUS, IKCIIEPUMEHTA U
JIp.) MHUpa BEUIECTB U PEAKIIUil.

Pacmmpenne cdep uenoBeueckoil A€ATEIBHOCTH B COBPEMEHHOM COLIMYME HEU30€XHO
BJIEYET 3a cO00i HEOOXOAMMOCTh (POPMHUPOBAHUS y YUYAIIMXCS KYIBTYphl Tpyda U ObITa Mpu
U3y4yeHUH J000ro  yd4eGHOro mpeaMmera, KOTOpO€  HEBO3MOXKHO  0e3  BKIIIOYEHHUS
COOTBETCTBYIOIINX YeHHOCmel mpyoa u bbima B COAEp KaHue y4eOHOTo npenmMera « XUMUs»:

OMHOUIeHUS K.

TPYAOBOM JESATEIBHOCTH KaK €CTECTBEHHOW (DM3MYECKOH ¢  MHTEIUIEKTyalbHOMN
MOTPEeOHOCTH;

TPYIy KaK TBOPUECKOH 1eATENbHOCTH, TO3BOJISAIOIEH IPUMEHSTh 3HAHUSI HAa IIPAKTUKE;

NOHUMAHUSL HEOOXOOUMOCMUL:

ydyera OTKpBITBIX M M3YYEHHBIX 3aKOHOMEpPHOCTEH, CBEACHMH O BEIIeCTBAX M MX
IPEBPALLCHUSIX B TPYIOBOH JEATEIbHOCTH;

MOJTHOW peanu3anui (U3NICCKUX M YMCTBCHHBIX BO3MOXKHOCTEH, 3HAHWM, YMCHHIA,
CHOCOOHOCTEH MPH BBIOIHEHUH KOHKPETHOTO BHJIA TPYIOBOH J1€ATENbHOCTH;

COXpaHEHHUsS U MOAJEPKAHUA COOCTBEHHOTO 3/I0POBBSI M 3I0POBBSI OKPY)KAIOLINX, B TOM
YHCiIe MUTaHUS C Y4ETOM COCTaBa U HHEPreTHUECKON [IEHHOCTH MUILY;

coOMoneHust MpaBWJ  OE30MacHOTO  MCIOJB30BAHUS  BEHIECTB  (JIGKAPCTBEHHBIX
IpenapaTroB, CpeACTB ObITOBOM XMMUH, MECTULUIOB, TOPIOYE-CMA30uHbIX MaTepUuaioB U 1p.) B
IMOBCEAHECBHOM KH3HMU,

OCO3HAHMs JOCTIKEHHMs JIMYHOTO Yyclexa B TPYIOBOH JEATENbHOCTH 3a CueT
COOCTBEHHOW KOMIETEHTHOCTH B COOTBETCTBMM C COLIMAJIBHBIMU CTAHJAPTaMU U MOCIEAYIOLIUM
COLMAIBbHBIM OJOOpPEHUEM JIOCTHKEHMH HAyKd XHMUU M XUMHUYECKOrO IPOM3BOACTBA IS
Pa3BUTHSI COBPEMEHHOT'O 00I1I€CTBA.

OneIT AMOLMOHAIBHO-IIEHHOCTHBIX OTHOLIEHWH, KOTOPBIM Yydaluecs NOay4yarT INpU
U3YUYEHUU Kypca XUMHUU B OCHOBHOM IIKOJE, CHOCOOCTBYET BBICTPAaUBAaHUIO HMHU CBOEH
YKU3HEHHOW MO3ULUH.

Coneprxanne yueOHOro NpeAMEeTa BKIIIOYAET COBOKYITHOCTb HPABCMBEHHbIX YeHHOCMell.

OMHOUIEHUS K.

cebe (oco3HaHME COOCTBEHHOIO JIOCTOMHCTBA, YYBCTBO OOIIECTBEHHOTO JIOJTa,
JUCLUIUINHUPOBAHHOCTD, YECTHOCTD U NMPABAUBOCTD, IPOCTOTA U CKPOMHOCTb, HETEPIIMMOCTD K
HECIPaBEIMBOCTH, IPU3HAHUE HEOOXOUMOCTH CaMOCOBEPIICHCTBOBAHMUS);

ApYyrUM JIoAsM (TYMaHH3M, B3aMMHOE YB@)KEHHE MEXAY JIOJbMH, TOBapHILECKas
B3alMOIIOMOIIlb ¥ TPeOOBaTEIbHOCTb, KOJJIEKTUBMU3M, 3a00Ta O JPYTrHX JIIOAAX, AKTUBHOE
pearupoBaHue Ha COOBITHS (enepaTbHOro, pPErMOHAJIBHOTO, MYHUIMIAIBHOTO YpPOBHEM,
BBITNIOJTHEHHE OOIIECTBEHHBIX MOPYUEHUI);

CBOEMYy Tpyay (I0OpOCOBECTHOE, OTBETCTBEHHOE MCIIOJHEHHE CBOMX TPYAOBBIX U
yueOHBIX OOS3aHHOCTEH, pa3BUTHE TBOPUYECKUX HAYaJl B TPYAOBOW NEATEIBHOCTH, MPU3HAHUE
BR)XHOCTH CBOETO TPYZa U pe3ylbTaToB TpyJa ApyTuX JHoAei);

npupone (OepeXHOe OTHOLIEHHE K €€ OorarcTBy, HETEpHUMOCTh K HapyLIEHUSM
HKOJIOTUYECKMX HOPM MU TpeOOBaHUHM, SKOJOTMYECKH TI'PAaMOTHOE OTHOIIEHHE K COXPaHEHHUIO
ruapocdepsl, arMocdepsl, MOUBbl, OMOC(hEpsl, YEIOBEYECKOrO OpPraHHU3Ma; OIeHKa JeHCTBUS
BOIIPEKH 3aKOHAM MIPUPO/IBI, PUBOJIAIIAS K BOSHUKHOBEHUIO INIO0AIBHBIX MPOOIieM);

NOHUMAHUS HEOOXOOUMOCMUL:



YBKUTEIBHOIO OTHOLIEHMSI K JOCTHKEHHUSIM OT€UECTBEHHON HAyKH, UCCIIEN0BATEIbCKON
JESITEIbBHOCTH POCCUICKUX YUEHBIX XUMHUKOB (TTATPUOTUUYECKUE YYBCTBA).

OO6pa3zoBanue npeAcTaBiIeHui, GOpMUPOBAHUE TOHATHIA B 00Y4€HUN XUMUHU POUCXOTUT
B IIpOIECCEe KOMMYHHUKAIIMM C KCIOJNb30BAHUEM HE TOJBKO €CTECTBEHHOTO s3blKa, HO U
XUMHUYECKUX 3HAKOB, OPMYII, YpaBHEHHI XUMHUUECKUX peakLnii, 0003HAYAIOMINX 3TH BEIIECTBA
U SIBIICHUS, T. €. XUMHYECKOTO s3bIKa. Takum oOpa3oM, yueOHBIH mpenMeT <K XuMHs>> uMeeT
00JIbI1IME BO3MOXKHOCTH U1 (DOPMUPOBAHUS Y YHAILIUXCS KOMMYHUKAMUBHBIX YEHHOCHIEN .

He2amueHo20 OMHOULEHU K.

HapyIICHUIO HOPM S3bIKa (€CTECTBEHHOTO U XHMHYECKOT0) B Pa3HBIX HCTOYHHMKAX
uHpopmaruu (mureparypa, CMU, UaTepHer);

3aCOPEHUIO peun;

NOHUMAHUSL HeOOX0OUMOCMU

MPUHSATHS PA3JIMYHBIX CPEJICTB U PUEMOB KOMMYHHUKAIIUH;

MOJTy4eHUsI THPOPMAITUH U3 PA3INYHBIX UCTOYHUKOB;

apryMeHTUPOBAHHOM, KPUTUYECKON OLIEHKH MH(POPMALUU, MOTYUYEHHOM M3 PA3IUYHBIX
HCTOYHUKOB;

COOOIIIEHHUsI TOYHOHN U IOCTOBEPHOU MH(pOpMaIUy;

SICHOCTH, JIOCTYITHOCTH, JIOTUYHOCTH B 3aBUCHMOCTH OT LI€JIM, MOJHOTHI WJIM KPAaTKOCTH
U3NI0KEHUS UH(POpPMALINK;

CTPEMJICHHS IIOHATh CMBICI OOpAIIEHHON K YeJIOBEKY peuu (YCTHOW U MUCbMEHHOM);

BEJICHMs JMajora /s BBIIBICHHMS Ppa3HBIX TOYEK 3pPEHUST Ha pPacCMaTpUBaEMyIO
MH(OPMAIMIO, BBIPAKEHUS JIMYHBIX OLICHOK W CYXJAECHUH, NPUHATUS BbIBOJA, KOTOPBIN
dbopmupyercs B rpoliecce KOMMYHUKAIUY;

NPEIbSABICHUS]  CBUJETENbCTB CBOEH  KOMIIETEHTHOCTM M KBaJIM(PHUKAUU IO
paccMaTrpuBaeMoOMY BOIIPOCY;

YBa)KEHUS, NPUHSITHS, MOJAECPKKU CYUIECTBYIOIIUX TPAAMLMA KU OOLIMX HOPM S3bIKa
(ECTECTBEHHOT'O U XUMUYECKOI0);

CTpEeMJICHHSI TOBOPUTH, HUCIOJIb3ysd H3ydaeMble XUMHUYECKHE TEPMUHBI M TIOHATHUSA,
HOMEHKJIATYpy HEOPraHWYECKUX U OPTaHMYECKUX BEIIECTB, CUMBOJIBI, (DOPMYITBI, MOJICKYIISIPHBIE
Y MOHHBIE YPaBHEHUS PEaKLUU.

s dopMupoBaHHsS yXOBHOH JIMYHOCTH TMIPEKIE BCEro HEOOXOIMMO pa3BUBATh
ACTETUYECKOE OTHOIIEHHE 4YEJIOBEKa K JIEHCTBUTENBHOCTH, TBOPUECTBO M COTBOPUYECTBO IPHU
BOCIPUATUN 3CTETUYECKUX SBICHUN, KOTOPHIMH B Kypc€ XMMHUHU MOTYT CIYXHTb: IpHUpOJa
(MUHepasbl); U3IENusl, U3rOTaBIMBACMbIE YEJIOBEKOM W3 DPA3JIMYHBIX BELIECTB M MaTepHalioB
(roBeJIUpHBIE YKpAIICHUs, MAMSITHUKH apXUTEKTYpbl U T. J.). XUMHUS TO3BOJISIET TaKxke
dbopmMupoBaTh MOTPEOHOCTH

YesloBeKa B KpacoTe U JESATEIbHOCTH 10 3aKOHAM KpPacoThl, T. €.

acmemudeckue YeHHoCmu.

NO3UMUEHOE 4Y8CMBEHHO-Y€HHOCMHOe OMHOUEHUE K.

OKpYXaroleMy MHUpy (KpacoTa, COBEPLIEHCTBO M TapMOHHUS OKPYKAIOLIEH MPHUPOIb U
KOCMOCA B 1IE€JIOM);

IPUPOAHOMY MUPY BEILIECTB M UX MPEBPAIIECHUH HE TOIBKO C TOUKH 3pEHHsI TOTpeOuTes,
a Kak K HCTOYHMKY IPEKpacHOro, TapMOHHMYHOIO, KpacHBOIO, IOAYMHSIOLIETOCS
3aKOHOMEPHOCTSIM, IPONOPLUOHAIBHOIO (Ha IPUMEPE B3aMMOCBS3M CTPOCHHS M CBOMCTB
aTOMOB U BEIIECTB);

BBIMOJIHEHUIO YYEOHBIX 3aJad KaK K TIPOLECCY, JOCTaBISIOIIEMY OSCTETUYECKOE
YAOBOJILCTBHE (KPACUBOE, U3SIIHOE PEIIEHUE WM J1I0Ka3aTeNIbCTBO, IPOCTOTA, B OCHOBE KOTOPOM
JIEKUT TApPMOHHUS);

NOHUMAHUEe HeOOX0OUMOCMU.

n300pakeHUsT MCTUHBI, HAay4yHBIX 3HAaHMA B YyBCTBEHHOW (opme (Hampumep, B
MIPOU3BENIEHUSAX HCKYCCTBA, MOCBSIEHHBIX HAYYHBIM OTKPBITUSIM, YYEHBIM, BEIIECTBAM M HX
IPEBPALLCHUSIM);



NPUHATUS TPAarudeckoro Kak JpaMarudyeckoil (GopMbel BbIpakeHUS KOHQIIMKTA
HEMPUMHUPUMBIX POTUBOIOJIOKHOCTEH, X CTOJKHOBEHUS (Ha IPUMEPE BBILAAIOLINXCS HAyUYHBIX
OTKPBITHI, KOH(IMKTA YyBCTBA U J10JITa, OOIECTBA U JIMYHOCTH, PEATbHOCTH H UCala).

Takum oOpa3omM, copeprkaHue Kypca XMMUU OCHOBHOM ILIKOJIBI TI03BOJIIET C(HOPMUPOBATH
y ydJalllUXcsl HE TOJIbKO I103HABATENIbHBIE IIEHHOCTU, HO U JPYrH€ KOMIIOHEHTBI CHUCTEMBI
LIEHHOCTE!: TpyAa U ObITa, KOMMYHHKATUBHbIE, HDABCTBEHHBIE, 3CTETUUECKUE.

JIMYHOCTHBIMHU Ppe3yabTaTaMH H3Y4YeHHUs mpeamera «XuMus» B 8 Kiacce SBISIOTCA
CJIEAYIOIINE YMEHMUSL:
®0CO3HaBaThb €AMHCTBO U LEJIOCTHOCTh OKPYXKAIOLIEr0 MHpa, BO3MOXKHOCTH €T0
[I03HABAEMOCTH M 00OBSICHUMOCTH Ha OCHOBE JIOCTHM)KEHUH HayKH;
® [IOCTENICHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE:  OCO3HABATh
noTpeOHOCTP M TOTOBHOCTH K CaMOOOpa30BaHMIO, B TOM 4YHCIE MU B paMKax
CaMOCTOSITEJIbHON J€ATEIbHOCTH BHE LIKOJIBI;
® OIICHMBATh JKU3HEHHBIE CHUTYAllMM C TOYKH 3peHHUs Oe30macHoOro oOpasza >XKU3HU U
COXPAHEHUS 3/I0POBBS;
® OLICHUBATh SKOJIOTMYECKUI PUCK B3aMMOOTHOLIEHUH YeI0BEKa U IPUPOIBI.
e hopMUpPOBaTh 3KOJIOTMYECKOE MBIIIJICHUE: YMEHUE OLIEHUBATh CBOKO JAEATEIBHOCTh U
MOCTYIIKU JAPYIHX JIFOJEH C TOUKU 3PEHUs] COXPAHEHHs OKpY’Kalollel cpesibl - rapaHTa
KU3HU U OJaronoayyus Jiroen Ha 3emie.
MeTanpeiMeTHBIMH pE3yJIbTaTaMU M3Y4eHHUS Kypca «XuMus» sBisgercs (opmupoBaHue
YHHUBEpCAIBHBIX yueOHbIX AeiictBuil (Y V/).
Peeynamusnvie YVII.
® CAMOCTOSITEJILHO OOHApY)KMBaTh M (OPMYIHUPOBATH YYEOHYIO MPOOIEMYy, ONMpPENesiTh
1[eJTb YIeOHOM e TEIIbHOCTH,
® BBIJIBUr'aTh BEPCUM peIlIeHUs MpoOIeMbl, 0CO3HaBaTh KOHEUHBIN Pe3ysbTaT, BBIOUpPATh U3
IIPEUIOKEHHBIX U UCKaTh CAMOCTOSATENIBHO CPEACTBA JOCTHXKEHUSI LIENIH;
® COCTaBJIAThH (MHAMBUYAJIbHO WJIU B TPYIIIE) IJIaH PELICHUS POOIEMBbL;
e pa0oTas 10 IUIaHy, CBEPATh CBOU JACUCTBUS C LEJbIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATh
OLIMOKH CaMOCTOSTEIIBHO;
®B /IMAJOre C YYUTEJIEM COBEPIIEHCTBOBATH CaMOCTOSITEIBHO BbIPAaOOTAaHHBIE KPUTEPHU
OLIEHKH.
losnasamenvhvie YVJI:
® aHAJIM3UPOBATh, CpPaBHHUBATh, KilaccuUUUpoBaTh M 0000mIaTh (aKThl U SIBICHHUS.
BBISIBIIATE IPUYMHBI U CIIEICTBUS TPOCTHIX SIBICHUH.
® OCYILIECTBIIATh CPaBHEHHE, KIacCU(UKALUIO, CAMOCTOSTEIbHO BBIOMpAas OCHOBAHUS U
KPUTEPHUH ISl YKa3aHHBIX JIOTHYECKUX OIeparuii;
®CTPOUTH JIOTUYECKOE pPacCyXJIEHHE, BKIIOYAIOLIEE YCTAHOBJIIEHWE MPUYUHHO-
CJIEJICTBEHHBIX CBSA3EH.
®C03/1aBaTh CXEMAaTHUYECKHE MO C BBIIEICHUEM CYIIECTBEHHBIX XapaKTEpPUCTUK
00BEKTA.
® COCTaBJISITh TE3UCHI, pa3IMYHbIE BH/IbI IUTAHOB (IIPOCTHIX, CIOKHBIX U T.II.).
e [1peoOpa30BbIBaTh HH(OPMAIIMIO U3 OJJHOTO BUAA B APYroi (TabIuUIly B TEKCT U IIp.).
®yMETh ONpEAETATh BO3MOXHBIE HCTOYHHKM HEOOXOJUMBIX CBEJICHHH, MPOU3BOIUTH
MOUCK MH(OPMAIINH, AHATU3UPOBATh U OIICHUBATH €€ JOCTOBEPHOCTb.
Kowmynuxamusnvie YVJI:
CaMocTosTeIbHO OPraHU30BBIBATh Y4€OHOE B3aUMOJICHCTBHE B rpymme (ONpeaessTs olmme
LeJIH, PACTIPEAETIATh POJIU, JOTOBAPUBATHCS APYT C IPYTOM U T.1I.).
ILnanupyemble pe3yJibTaTbl 0CBOCHHMS YU4eOHOI0 NpeaMeTa
JlesTensHOCT, 00pa30BaTEIBLHOTO YUYPEXKICHUsT 00mero obpa3oBaHus B OOyYeHUH XUMHU
JIOJDKHA OBITh HAampaBieHa Ha JOCTIDKEHHE OOy4YarollMMHUCS —CIEAYIOIINX JUYHOCTHBIX
pe3y/bTaToB:




1. B LEHHOCTHO-OPHEHTAMOHHON cepe - YyBCTBO TOPAOCTH 32 POCCHICKYI0 XMMUYECKYIO
HayKy, TyMaHHM3M, OTHOIICHHE K TpYyAY, LEICYCTPEMJICHHOCTb, CAMOKOHTPOJIb H
CaMOOILICHKA;

2. B TpYIOBOH c(epe - TOTOBHOCTh K OCO3HAHHOMY BbIOOpY AalibHEHIIeH 00pa3oBaTeIbHOM
TPaeKTOPUH;

3) B mo3HaBaTelbHONW (KOTHUTUBHOW, MHTEJUIEKTYalbHOM) chepe —MOTUBALIUS yUCHMS, YMEHUE
YIIPABJIATH CBOEH MIO3HABATEIILHOU JEATEIbHOCTBIO.

MertanpeaMeTHBIMH Pe3yJIbTaTAMH OCBOCHHS BBIIYCKHHKAMH OCHOBHOHM IIKOJIBI IPOTrPaMMBbl
110 XUMMH SIBJISIFOTCS:

1. BmageHue yHHMBEpPCAJBHBIMH €CTECTBEHHO-HAYYHBIMH  CIOCOOAMH  JEATEIbHOCTH:
HaOJII0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT, YU€OHOE NCCIIEI0BAHNE; IPUMEHEHHE OCHOBHBIX
METOJIOB I103HaHU  (CHUCTEMHO-MH()OPMAIIMOHHBIA  aHalIM3, MOJEIUPOBAHMUE) Ui
M3YUYEHHUS PA3JIUYHBIX CTOPOH OKPYKAKOIIEH NEHCTBUTEIBHOCTH;

2. WUCHOJb30BAaHHE YHUBEPCAIbHBIX CIIOCOOOB JEATEIBHOCTU [0 PELICHUIO HpoOiIeM U
OCHOBHBIX MHTEJUIEKTYaJIbHBIX OIlEpaliil: UCIIOJIb30BAHUE OCHOBHBIX MHTEIUIEKTYAIbHBIX
onepauuii: GOpMyJIMpOBaHUE THUIOTE3, AHAJIW3 M CUHTE3, CpaBHEHHE, O00OIIEHHE,
CHUCTEMAaTHU3alMsl, BBISIBICHUE IPUYNHHO-CIIEICTBEHHBIX CBS3€H, IOUCK aHAJIOTOB;
YMEHHUE TeHepUPOBATh UJICH U OINIPEEIIATh CPE/ICTBA, HEOOXOAUMBIE TSl UX pealn3aluy;

4. ymeHHe OIpeleNsITh LIeIU U 3a/1a4u JesITeIbHOCTH, BIOUpATh CPEICTBA PEATTM3ALIUN LENN
Y IIPUMEHSATD UX Ha IIPAKTHKE;

5. HMCHoNBp30BaHHUE PA3IMYHBIX UCTOYHUKOB JUISI TOMYYCHUST XUMUYECKON HH(pOpMALINK.
IIpenmMeTHBIMH pe3yIbTATAMH OCBOCHMS BBIIYCKHUKAMU OCHOBHOHM ILIKOJBI IIPOIPaMMBI I10
XUMUH SABIIFOTCS:

1. B mo3HaBarenbHOM cdepe:

- J1aBaTh OINPEACNICHUS W3YYEHHBIX IOHATHI: BEIIECTBO (XMMHUYECKHM 3JIE€MEHT, aToM, HOH,
MOJIEKYJIa, KPUCTAJNINYECKAs PEIIETKA, BEIIECTBO, MPOCTHIE U CIIOXKHBIE BEILIECTBA, XUMUYECKAst
(dopMmyna, OTHOCUTENbHASE aTOMHAsi Macca, OTHOCUTEIbHAs MOJIEKYJISIpHAs Macca, BaJIEHTHOCTbD,
OKCHU[Ibl, KHCJIOTBI, OCHOBaHHs, COJM, aM(pOTEpHOCTb, HHAMKATOP, MEPUOAUYECKUI 3aKOH,
NepuoinYecKasi CHCTEMa, I[epuoAuuYecKas TabiauIa, M30TOIbl, XUMHUYECKas  CBA3b,
IEKTPOOTPHULIATENILHOCTb,  CTENEHb  OKUCIIEHHUS, DJCKTPOJUT); XUMHUYECKas  peakius
(XumMuyeckoe YpaBHEHUE, TeHETHYECKast CBSI3b, OKHCJICHHE, BOCCTaHOBJICHUE,
AIEKTPOIIUTHYECKAS TUCCOLUALINS, CKOPOCTh XMMUUYECKOI peaKiim);

- (hopmynupoBars nepuoauueckuii 3akon JI.11.MenneneeBa u pacKkpblBaTh €r0 CMBICI;

- OIMCBHIBATh JEMOHCTPALMOHHBIE U CAMOCTOSATEIBLHO IIPOBEICHHBIE DKCIIEPUMEHTHI, UCIIOIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PyCCKUM, pOJHON) SI3bIK U SI3bIK XUMUU;

- ONMKCBIBATH M PA3IMYaThb H3YYCHHBIE KIACChl HEOPraHUYECKUX COCAUHEHUH, IMPOCTBIE U
CJIOHBIE BEIIECTBA, XUMHUECKUE PEAKIINH;

- KJ1Taccu(UIUPOBaTh U3yYeHHbIE OOBEKTHI U SBICHUS;

- HaOMIOAATh AEMOHCTPUPYEMBIE U CAMOCTOSITENIbHO MPOBOJMMBIE ONBITHI, XUMUUECKHUE PEaKIUH,
IPOTEKAIOLIE B IPUPOJIE U B OBITY;

- JlenaTth BBIBOABI W YMO3AKJIIOWEHMsS] U3 HAOMIONEHUH, M3YYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEM, MPOrHO3UPOBAaTh CBOMCTBA HEU3YYEHHBIX BEIIECTB 110 AHAJIOTMH CO
CBOMCTBAaMH N3Y4YEHHBIX;

- CTPYKTYpPHUpOBaTb M3YYEHHBIH Marepuanl M XUMHUYECKYI0 HH(OpMAalHIO, MOJIYYEHHYIO W3
JIPYTUX UCTOUHUKOB;

- MOZECJIUPOBaTb CTPOECHHE AaTOMOB DJJIEMEHTOB IIEPBOIO - TPETBETO IIEPUOAOB, CTPOEHUE
MPOCTEUIINX MOJIEKYIL.

2. B IeHHOCTHO-OpUEHTAIIMOHHOH cdepe:

- aHAIM3UpPOBaThb W OLEHUBATb IMOCIEACTBUS JUIsl OKpY)XKarolleW cpenbl OBITOBOM U
IPOM3BOJICTBEHHOM JEATEIIbHOCTH YEJIOBEKa, CBA3aHHOM ¢ IepepaboTKoil BEeLIeCTB;

w



- Pa3bsACHATH HA MpUMepax (IPUBOAUTH MPUMEPHI, MOATBEPKIAIONINE) MaTepUaIbHOE €IUHCTBO
Y B3aMMOCBSI3b KOMIIOHEHTOB KMBOM 1 HEKMBOW MPUPOJIBI U YEIOBEKA KAK BAXKHYIO 4acTh 3TOrO
€MHCTBA;

- CTPOUTH CBOE MOBEICHNUE B COOTBETCTBUH C MPUHIIMIIAMH OEpEeKHOTO OTHOIICHUS K IPUPO/IE.

3. B TpynoBoii cdepe:

- INIAHUPOBATh U MPOBOAUTH XUMUYECKHUI1 SKCIIEPUMEHT;

- UCII0JIb30BaTh BEIIECTBA B COOTBETCTBHM C MX NMpPEIHA3HAYEHUEM U CBOWCTBAMH, OITMCAHHBIMU
B UHCTPYKUUAX IO IPUMEHEHHUIO.

4. B cepe 6e30macHOCTH KU3HEACATEILHOCTH:

- OKa3blBaTh IEPBYIO IOMOILb IPU OTPABICHMSX, OXKOTax W JPYrUX TPAaBMaxX, CBSI3aHHBIX C
BEIIECTBAMH U JIA00OPaTOPHBIM 000PYIOBAaHHEM.

IIpumMepHbIe HANIPABJIEHHUs] POEKTHOI eATEeJIbHOCTH o0yuarommxcsi. 1. Pabora ¢
UCTOYHUKAMH XUMHUYECKON HHPOPMALIUHA — UCTOPUIECKHE 0030l CTAHOBJICHUS U PA3BUTHS
W3Y4YECHHBIX IOHATUM, TEOPUH, 3aKOHOB; )KU3Hb U JAESATEIbHOCTh BBIIAOIIMXCS YUEHBIX-XUMHUKOB.
2.Ananutuueckue 0030pbl HHPOPMAIIUH 110 PEIICHUIO ONPEACICHHBIX HayYHBIX,
TEXHOJIOTMYECKUX, MMPAaKTHYecKuX npodiem. 3. OBiaieHne OCHOBaMU XMMHUYECKOTO aHau3a. 4.
OBnasieHue OCHOBaMU HEOPTaHUYECKOTO CUHTE3A.

Conep:kanne 0CHOBHOIO 00111ero 00pa30BaHusi M0 XUMHHU 8-9 KJIacchl

Pazoen 1. Ocnognvle nonamus xumuu (YypoeeHs anmoMHO-MONEKYIAPHBIX NPEOCMAGIEHUIL)
[Ipenmer xumuu. MeTonpl MMO3HAHUS B XUMHH: HAONIOACHHE, SKCIIEPUMEHT, HU3MEpEHHE.
Hcrounnku xumMuueckor nH(popMaImu: XumMuieckas Jureparypa, UHTepHer.

UYuctsle BemectBa U cMmecu. Ounctka BeniectB. [IpocTeie u ciioxHble BemiecTBa. MeTaiibl U
HEMETaJUIbl. XUMHYECKHH JJEMEHT, aToM, MOJEeKyJa. 3HAKH XUMUYECKHX JIJIEMEHTOB.
Xumuueckas popmyna. BaneHTHOCTh xuMuueckux neMeHToB. CocraBneHue GopmMysn OMHAPHBIX
COCIMHEHUH IO BaJEHTHOCTH aTOMOB XHUMHYECKHX JJIEMEHTOB U OIPEACIICHUE BaJIEHTHOCTHU
aTOMOB XUMHUYECKHUX JIEMEHTOB 10 (hopMynaM OMHAPHBIX COEIUHEHUH.

OtHocutenbHas aroMHass Macca. OTHOcuTenbHasE MOJIEKYIspHas Macca. MaccoBasg a0is
XMMHUYECKOTO 3JIEMEHTA B CIIOKHOM Benlectse. KonmnuectBo BemecTBa. Monb. MossipHas mMacca
Y MOJISIPHBIN OOBEM.

®dusnueckue ABICHUSA U XUMUYECKUe peakuuu. [Ipu3Haku U yCclOBHs MPOTEKAHUS XUMUYECKHUX
peakiuii. 3aKOH COXpaHEHUsI MAaCChl BEIIECTB MPU XUMHUYECKHX PEaKIHAIX. XHUMHYECKHE
ypaBHeHus. KoahduiveHTsl B ypaBHEHUSX XUMHYECKHX PEAKIUil KaK OTHOIIEHHUS KOJIUYECTB
BEIIECTB, BCTYMAIOIIUX U OOpa3yIOIIMXCS B pe3yibTare XUMHUUYECKoW peakiuu. [Ipocreitmme
pacyeThl 10 YpaBHEHUSM XUMHUECKUX PEaKIUH.

OcCHOBHBIE KJIaCChl HEOPraHMYECKUX coeauHeHui. HoMeHkmarypa HeopraHWYeCKHX BEIIECTB.
Kucnopon. Bo3nyx. Topenue. Oxkcunpbl. Okcuapl MeTaioB W HeMeTaioB. Bomopoa. Bona.
Ounctka Boabl. Adparusi Bojsl. B3aumonencTBie BOJbI ¢ OKCHIaMU METAJUIOB U HEMETAJUIOB.
Kucnotsl, knaccudukarysi 1 CBONCTBA: B3aUMOJECHCTBHE C MeTalllaMH, OKCHIAMH METallJIOB.
OcHoBaHus, KiaccuuKanys W CBOMCTBA: B3aHMMOJIEHCTBUE C OKCHAAMH HEMETAJIOB,
kucnoraMu. AMpotepHocTh. KucnotHo-ocHoBHBIe uHAMKaTOpbl. Comu. CpeaHue CONH.
B3aumogeiictBue coneil ¢ MmeramuiamM, KuciaoTamu, mienodyamu. CBsi3b MEXIY OCHOBHBIMU
KJIaCCaMHM HEOPTAaHUYECKUX COEIMHEHHH.

[lepBoHauangbHBIE NPEJCTABIECHUS O €CTECTBEHHBIX CEeMeHcTBax (rpymnmax) XHMHYECKHUX
AJIEMEHTOB: 1EJI0YHbIE METAJLIbI, TAJOTEHBI.

Paszoen 2. Ilepuoouueckuili 3aKkoH u nepuoOuUUecKas CUCMEMaA XUMUYECKUX I/IEMEHMO08
JI.H.Menoeneeea. Cmpoenue eeuecmaa.

Ilepnonmuecknit  3akoH.  McTopus ~ OTKpBITHS ~ INEPUOJUWYECKOTO 3aKOHA.  3HAUYCHHE
MEePUOJUYECKOTO 3aKOHA JIJISl PA3BUTHSI HAYKHU.

[Tepuomnueckast cucreMa Kak €CTECTBEHHOHAy4YHas KJacCHU(pUKAIUS XUMHUUYECKUX SJIIEMEHTOB.
Tabmuunast ¢dopma mpeAcTaBIeHUS KIACCH(PUKAIUU XUMUYECKUX dIeMeHTOB. CTpykTypa
tabmuiel «llepuonnueckas cucrema xumudeckux 3meMeHToB J[. 1. MenneneeBay. @uznueckuit



CMBICI MOPSIAKOBOTO (aTOMHOI0) HOMEPA, HOMEPA MEPHOAA U HOMEpa IPYIIbI (AJ1s SIEMEHTOB A-
rpymm).

Crpoenue atoma: sapo U dEKTpoHHast 006oouka. CoCcTaB aTOMHBIX sIJI€p: IPOTOHBI U HEUTPOHBI.
M3otombl. 3apsx aroMHOro  sApa, MAacCOBOE YUCIO W OTHOCUTENIBHAs  aToOMHas
Macca. DIIeKTpoHHast 000JI0YKa aToMa. DJIEKTPOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX IEPUOIOB.
XHUMHYECKask CBsA3b. DIEKTPOOTPULIATEILHOCTh aTOMOB. KoBajieHTHAss HEMOMsIpHAs U IOJSpHas
cBA3b. lloHHas CBsA3b. BaleHTHOCTB, CTENIEHb OKUCIICHHUS], 3apsi/i HOHA.

Pa3zoen 3. Mnozooopazue xumuueckux peaxyuil.

Knaccupukanust XMMHUYECKMX peaklHii: peakUud COCOUHECHMS, PA3IOKEHHs, 3aMELICHHUS,
oOMeHa, 9K30TEPMUYECKUE, 9HAOTEPMUYECKUE, OKHCJIUTEIIbHO-BOCCTAaHOBUTEIIBHBIE,
HeoOpaTuMble,00paTHUMEIE.

CKOpOCTh XUMHUYECKUX peakiuid. PakTOpsl, BIUAIOIINAE HA CKOPOCTh XMMUYECKUX PEAKLUH.
PactBopbl. DnekTponuTuueckas Auccouuanus. DJIEKTPOIUTHl U HEEKTposnThl. KaTHoHBI 1
aHUOHBI. /lucconmanus cosel, KUCJIOT U OCHOBAaHUM B BOJHBIX pacTBopax. Peakuun mOHHOro
o0MeHa B pacTBOpax 3JIEKTPOIUTOB.

Pa3zoen 4. Mnozooopa3zue eéeuiecma.

EcrecTBeHHble ceMelcTBa XMMHUYECKHUX JJIEMEHTOB METauIoB M HeMeTawioB. OOmas
XapaKTepUCTHKAa HEMETAJUIOB HAa OCHOBE WX IIOJOXKEHHS B IEPUOAMYECKOM CHCTEME.
3aKOHOMEPHOCTU H3MEHEHUs (PU3MUYECKUX U XHMHUYECKHUX CBOWCTB HEMETANIOB — IPOCTHIX
BELIECTB, UX BOJOPOAHBIX COEAMHEHUM, BBICIINX OKCHJIOB M KHUCIOPOACOAEPKAIUX KUCIOT Ha
IIpUMepE 3JIEMEHTOB BTOPOTIO U TPETHETO MEPUOJIOB.

OOmast xapakTepucTUKa METaUIOB Ha OCHOBE MX IOJOXKEHHsS B IEPUOAMYECKOH cucTeme.
3aKOHOMEPHOCTH HM3MEHEHHUS (PU3MUECKUX W XUMHUYECKHX CBOHCTB METAIUIOB — MPOCTHIX
BELIECTB, UX OKCHJOB M T'MJIPOKCHIOB Ha IIPUMEPE IIEMEHTOB BTOPOIO U TPETHETO NEPUOIOB.
AmdorepHble coenuHeHHS amoMuHHA. OOmas XapaKTepHCTHUKa >Kele3a, €ro OKCHUIOB H
TUAPOKCHUIOB.

Pa3zoen 5. Ikcnepumenmanvran xumus

JleMOHCTPAIIMOHHBIH M J1a00paTopHbIii 3kcnepuMeHT. 1. [IpuMepsl Pusznueckux sBICHHM. 2.
[TpriMepbl XUMUYECKUX PEAKIUI C APKO BBIPAKECHHBIMU M3y4aeMbIMU IpU3HaKamu. 3. Peakuuu
COEMHEHUS,pa3IoKeHus, 3aMelleHns, ooMeHa. 4. Peakuuu, WuiocTpupylolMe CBOMcTBa U
B3aMMOCBSI3U OCHOBHBIX KJIACCOB HEOPraHMYECKHUX COoequHEHHH. 5. ONbITHI, WILTIOCTPUPYIOIINE
3aKOHOMEPHOCTH  M3MEHEHMsSI  CBOWMCTB  IIEJOYHBIX  METAJUIOB M TaloreHoB.  O.
OnBIThI, WJUTIOCTPUPYIOLIIME  3aKOHOMEPHOCTH  M3MEHEHHS  CBOWCTB  THAPOKCHIOB U
KHCIIOPOJCOACPKAIIUX KHUCJIOT 3JIEMEHTOB OAHOro mnepuona. 7. Ilpumepsl okuciurenbHO-
BOCCTaHOBUTEJBHBIX peakinii.8.DaKkTopbl, BIUSAIONNE HA CKOPOCTh XUMUYECKUX PEAKLIUH.
9.Ilpumepsl »HIO- U dK3oTepMuueckux peakuuid. 10. CpaBHEHHE IEKTPONPOBOAHOCTU
pacTBOPOB 3JIEKTPOJIUTOB W HEANEeKTpoiuToB. 11. Peakmum wmonHoro obmena. 12. OmbIThI,
WITIOCTpUpYOIUe pU3NUeCKUe 1 XUMUUYECKUE CBOMCTBA N3y4aeMbIX BEIECTB.

IIpakTuyeckne padorsl 8 kiaacc 1. IlpaBuna TexHuku Oe3omacHoCTH mpu padoTe B
XUMHYeckoM Kabunete. Ilpumembl oOpamieHuss ¢ j1aboparopHbIM — 00OpyIOBaHMEM U
HarpeBareabHbIMU Tpubopamu. 2. IlpuroToBieHue pacTBopa caxapa M pacdeT €ro MaccoBOM
JI0JIY B pacTBOpE

4. YcrnoBus TeUeHUs: XMMUYECKUX PEaKIMi MeX1y pacTBOPaMU AIEKTPOJIUTOB JI0 KOHIIA.

5. Pemenne skcriepuMeHTaIbHBIX 3a4a4.

IIpakTuyeckune padorbl.9 kaace 1. OcyiiecTBieHHE LETOYKH XUMUYECKUX MpeBpalieHui. 2.
[Tomyuenue u CBOICTBa COENMHEHUH MeETAUIOB. 3. PelleHne sKCIepUMEHTalIbHBIX 3a/1a4 Ha
pacro3HaBaHHUE U MOJyYeHUE COEIMHEHUN MEeTaJuloB. . Pelenue skcrnepuMeHTalbHBIX 3a/1ad 1o
teme «lloarpymnmna xucnoponay». 5. [Tonyuenue, cobrpanue U pacrio3HaBaHHE I'a30B.

Pacyernbie 3agaum. |.BeluucieHne OTHOCUTENBHOW MOJEKYISIPHOM W MOJSPHOW MAacchl
BEIlleCTBA MO ero XuMuueckon Qopmyne. 2. Pacuer MaccoBoOi JOIM XUMHYECKOTO dJI€MEHTa B
coennHeHuH. 3. Pacuer MaccoBOM 101 pacTBOPEHHOTO BEUIECTBA B pacTBope. 4. Brruucnenus
10 XUMHUYECKUM YpPaBHEHUSAM MacChl WM KOJIMYECTBA BEIIECTBA OJHOIO M3 yYaCTBYIOLIUX WIIU



MOJyYalOUIUXCsl B PEAKLUU COECIUHEHWM 10 W3BECTHOM Macce WM KOJIMYECTBY BELIECTBA
JPYroro COeIMHEHHU.

JINYHOCTHBIMH pe3yJibTaTaMH U3y4YEHUS IpeiMeTa «XUMUs» SBISAIOTCA CIEAYIOLUE
YMEHHUS:

Oco3HaBaThb €IMHCTBO U ILEJIOCTHOCTb OKPYXKAIOUIET0 MHpA, BO3MOXKHOCTU €TI0

II03HABAEMOCTH U O0BSICHUMOCTH Ha OCHOBE TOCTHM)KEHUH HAyKH.

ITocteneHHO BBICTpanBaTh COOCTBEHHOE LIEJI0CTHOE MUPOBO33PEHUE:

0CO3HaBaTh IOTPEOHOCTh M TOTOBHOCTh K €CaMOOOpa30BaHUIO, B TOM YHCIE M B paMKax
CaMOCTOSITEJIbHOM J1€ATEIbHOCTH BHE ILIKOJIbL;

OLIEHUBATh KU3HEHHbIE CUTYallMH C TOUKU 3peHUs1 O€30I1aCHOr0 00pa3a *KHU3HU U COXPaHEHUs
3]I0pOBbBS;

OLIEHUBATh SKOJIOTHYECKUN PUCK B3aHMOOTHOIIEHUH YelloBeKa U IPUPO/IbI.

BriOuparh moCTyIKM, HaleJICHHbIE HAa COXpaHEHHE M OepekHOe OTHOIICHHE K IPHUPOIE,
0COOEHHO JKMBOM, M30€eras NpPOTHBONOJIOXHBIX ITOCTYIKOB, IOCTENIEHHO Y4ach M OCBauBas
CTPATEruio palMoOHAIBLHOTO IPUPOAOIOIb30BAHNUS.

Cpeocmeom  pazeumus JTUYHOCTHBIX PE3YIbTATOB CIY)XaT Yy4eOHBIH Marepuan M
IIPOAYKTUBHBIE 3aJlaHUsl Y4eOHUKa, HalleJIEHHbIE HA 6-10 JIMHUIO PAa3BUTHUS — YMEHHUE OLICHUBATh
IIOBEJICHNE YEJIOBEKA C TOUKH 3PEHUSI XUMHUYECKON 0€3011aCHOCTH MO OTHOIICHHUIO K YEJIOBEKY U
pUpO/JIE.

MeTanpeaMeTHBIMH pe3yJIbTaTaMU M3Y4eHHUS Kypca «XuMus» sBisgercs (opmupoBaHue
YHHUBEpCAIBHBIX yueOHbIX AeiictBuil (Y V/).

Peeynamusnvie YVII.

CamocrosiTenbHO 0OHApyKHUBaTh U (POPMYIMPOBATH YUEOHYIO MPOOIEMY, ONPEACTATh IIeNb
y4eOHOIl e TeTbHOCTH, BEIOUPATh TEMY IIPOCKTA.

BriBurate Bepcum pemieHus mpoOiieMbl, OCO3HABAaTh KOHEUHBIH PE3yibTaT, BHIOMpPATH U3
IPEUIOKEHHBIX U UCKAaTh CAMOCTOSITENIbHO CPEACTBA JOCTHKEHMS LICIIH.

CocraBisiTh (MHIMBHUIYaJbHO WJIM B TIpYIIE) IUIAH pelIeHus MpoOaeMbl (BBIIOIHEHUS
MIPOCKTA).

Paboras no miaHy, cBepsATh CBOU JAEUCTBUS C LIEIBIO U, IPU HEOOXOIMMOCTH, UCIPABIATH
OLIMOKH CaMOCTOSATENBHO.

B naumamore ¢ yuuTeneMm COBEpIIEHCTBOBATh CAMOCTOSITENIHO BbIpaOOTAaHHbBIE KPUTEPUU
OLICHKH.

CamocTosATenbHO  OOHapykuBaThb M (QOpMyiaMpoBaTh MpobOIeMy B  KIACCHOW U
WH/IMBUYaJIbHOM yueOHOM NesITeTbHOCTH.

BoiaBurate Bepcun pemieHusi mpoOsieMbl, 0OCO3HAaBaTh KOHEUYHBIM pe3ynbTaT, BBIOUPATH W3
IIPEJUIOKEHHBIX M NCKATh CAMOCTOSITENIBHO CPENCTBA JOCTUKECHUS LIEIIH.

CaMOoCTOATEIBLHO OCO3HABATh MPUYMHBI CBOETO yCII€Xa MM HEeyCIeXa U HaXOJAUTh CIOCOObI
BBIXO/1a U3 CUTYallUH HEycIlexa.

Cpeocmeom popmuposanus peryasTUBHBIX Y Y] ciryxar TeXHOJOTUs MPOOIEMHOTO ruajora
Ha OJTalne W3y4YeHUs HOBOIO Marepuaja M TEXHOJOIMs OLIEHUBaHMUA 0O0pa30BaTelIbHbIX
JOCTHKEHUH (yueOHBIX YCIIEXOB).

llosnasamenvhnvie YVJI:

AHanM3upoBaTh, CPaBHUBATH, KJIaCCU(ULIUPOBATH U 000011aTh (PAaKThl U sBJIECHUS. BBIABIATH
IIPUYUHBI U CIIECTBUSA IPOCTHIX SIBICHUN.

OcCymIecTBISITh CPAaBHEHHE, CEpPHAIMI0 W KJIACCH(PHUKAIMIO, CAMOCTOSTEIHLHO BBIOMpPAs
OCHOBAHMS U KPUTEPUU Ul YKA3aHHBIX JIOTHYECKUX ONepalyii; CTPOUTh KIACCU(PHUKALMIO Ha
OCHOBE IMXOTOMHUYECKOTO JIeJIeHNs (Ha OCHOBE OTPULIAHU).

CTpoUTh JIOTUYECKOE PACCYKIEHUE, BKIIIOUYAIOLIEE YCTAHOBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBsI3EH.

Co3naBaTh cXxeMaTHYECKHE MOJIENU C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEePUCTUK OOBEKTA.

CocTaBnsTh TE3UCHl, pa3IMyHble BUABl IUIAHOB  (IIPOCTBIX, CIOXKHBIX M T.IL.).
[TpeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJJHOTO BUJA B IpYroi (Tabiauily B TEKCT U IIp.).




BbIuuThIBaTh BCE YPOBHH TEKCTOBOI MH(OPMAITHH.

YMeTh ompenensTh BO3MOKHbIE UCTOYHHUKH HEOOXOAMMBIX CBEIEHUH, MPOU3BOAUTH MOMCK
UH(OpPMaLINH, AaHATU3UPOBAThH M OIICHUBATH €€ TOCTOBEPHOCTb.

YMeTh UCHO0JIb30BaTh KOMIIBIOTEPHBIE 1 KOMMYHHUKAIIMOHHBIE TEXHOJIOTMU KAaK MHCTPYMEHT
JUIsL TOCTWKEHUS CBOMX IleJiel. YMeThb BbIOMpaTh aJeKBaTHbIE 33Jau€ WHCTPYMEHTaJbHbIE
IPOrpaMMHO-ANNapaTHHIE CPECTBA U CEPBUCHI.

Kommynuxamuenvie Y V/{:

CaMoCTOATEIbHO OPraHU30BbIBaTh y4eOHOE B3aUMOJACHCTBHE B TpyIie (OnpeaensTs o0ume
LIEJIH, PACTIPEAEIATD POJIU, JOTOBAPUBATHCS APYT C IPYrOM U T.1.).

OtcTanBasi CBOIO TOUKY 3pEHUS], IPUBOAUTH aPTYMEHTHI, MMOATBEPKAAs UX (paKTaMu.

YMeTh B3MISHYTh HA CUTYAlMIO C UHOM MO3ULIMHU U I0TOBAapUBATHCS C JIFOABMU UHBIX TO3UIHM.

Cpeocmeom opmuposanus KOMMYHUKATHBHBIX Y Y] ciyxaT TeXHOJOTUs MPOOIEMHOTro
nuanora (moOyXJIalomuid W TOABOMALIMMA [uanor) W paboTa B MalbIX TIpyImnax, TakKxke
MCII0JIb30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOIMH IPOJLYKTUBHOTO YTEHUSI.

IIpenmMeTHBIMEU pe3yibTaTaMU U3YUEHUS IPEIMETA «XUMUA» SABIISIOTCS:

1.B no3naBaresibHOM cepe:

o J1aBaTh ONPEJEICHUS W3YYEHHBIX IOHATUN: «XMMUYECKHH 3JIEMEHT», «aToOM», «HUOHY,
«MOJIKYJNIa», «IPOCTBIE M CJOXKHBIE BEILIECTBA», «BELIECTBO», «XUMHUYECKas (Hopmynay,
«OTHOCUTENbHAsI AaTOMHAas Maccay», «OTHOCHUTENIbHAs MOJIEKYJIIpHAs Macca», «BAJEHTHOCTBHY,
«CTENEHb OKHUCICHUN», «KPUCTAJUIMYECKAsl PEIIETKA», «OKCUIbI», «KUCIOTBI», «OCHOBAHMSI»,
«conmm», «aM(OTEpHOCThY, KHHIAUKATOPY, «IIEPUOTUICCKAN 3aKOH», «IIEPHOANYECKas Ta0InIaY,
«M30TOMBI», «XUMHUYECKas CBS3b», <BJIEKTPOOTPULATEIBHOCTBY, «XUMHUYECKas peaKuus»,
«XMMHMYECKOE YPABHEHUE», «TCHETHYECKasi CBA3b», «OKHUCICHUE», «BOCCTAHOBJICHUEY,
«QIIEKTPOIMTHYECKAs] AUCCOLMALINA», «CKOPOCTh XUMUYECKON PEaKLIUN»;

d OImMcaThb ACMOHCTpAallMOHHBIC n CaMOCTOATCIIbHO IIPOBCACHHLIC XHUMHUYCCKUC
OKCIICPHUMCHTEI,

d OIMMUCBIBATH W PA3JIM4aTbh HM3YYCHHBLIC KJIACCbl HCOPTaHHYCCKUX COGI[HHGHI/Iﬁ, IMPpOCTBIC U
CJIOKHBIC BCIICCTBA, XUMHUUCCKUC PCAKIIUU,

b KJ'IaCCI/I(bI/II_II/IpOBaTB HN3YUCHHBIC 00BEKTEI U SIBJICHUA,

. ACIaTb BBIBOABI W  YMO3AKJIIOUCHUA U3 Ha6J'IIOI[eHI/II71, HU3YUYCHHBIX XHUMHUYCCKUX

3aKOHOMEPHOCTEHM, IPOrHO3MPOBATh CBOMCTBA HEW3YYEHHBIX BEIIECTB II0 AHAJIOTHH CO
CBOMCTBAMH M3YYEHHBIX;
o CTPYKTYPUPOBATh M3YYEHHBIH MaTepHal U XUMHUUECKYI0 MH(pOpMAIHIO, MOITYYEHHYIO U3
JPYTUX UCTOYHHUKOB;
o MOJIEJIMPOBaTh CTPOCHHUE aTOMOB DJIEMEHTOB 1-3 NeproJ0B, CTPOEHUE MPOCTHIX MOJIEKYIT,
2. B 1EHHOCTHO - OpMEHTAIMOHHOM cdepe:
o AQHAIM3UPOBATh M OLEHUBATh TOCJIEACTBUSA JUIsl OKpYXKaroueil cpeasl OBITOBOW U
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA, CBS3aHHOM C
nepepadoTKOM BEIIECTB;
3. B TpynoBoii cdepe:

* IPOBOJIUTH XUMUYECKHUI 3KCTIEPUMEHT;
4. B chepe 6e30nacHOCTH KU3HETEATEILHOCTH:

* OKa3bplBaTh IEPBYIO IOMOLIb IPHU OTPABIEHUSNX, O0XKOraXx W JPYrHX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMHU U JJa0OPaTOPHBIM 000PYJOBAHUEM.
* XMMHUYECKON CHMBOJIUKH: 3HAKOB XWMHUYECKUX SJIEMEHTOB, (POPMYJ] XUMHUYECKUX BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIU;
* BOXHEHIINX XMMHUYECKHX MOHSATHI: XMMHYECKHI 3JIEMEHT, aTOM, MOJIEKYyja, OTHOCUTENbHbIE
aTOMHAasi U MOJIEKYJsIpHAs MacChl, MOH, XUMUYECKasl CBA3b, BEIIECTBO. KJIACCH(HUKAILINS BEIIECTB,
MOJIb, MOJIIpHAsi Macca, MOJISIPHBIM 00beM, XMMHUYECKash peakiusi, KiIacCU(PHUKAIUs peakuuid,
ANIEKTPOJIUT U HENIEKTPOIIUT, IEKTPOIIUTUYECKAS TUCCOLMALIMSL, OKUCIUTEIL U BOCCTAHOBUTEND,
OKHCJIEHHE U BOCCTaHOBIICHUE;



* OCHOBHBIX 3aKOHOB XHMHHU: COXpPAHEHHUS MAacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
MEPUOANYECKUI 3aKOH,;

* Ha3bIBaTh: XMMHUYECKHUE JIEMEHTBI, COSIMHEHUSI U3yUYE€HHBIX KJIACCOB;

* 00BACHATH (PU3UYECKUI CMBICI aTOMHOTO (IOPSJIKOBOIO) HOMEPAa XMUMHUYECKOTO AJIEMEHTa,
HOMEpPOB TPYIIbl U MEPUOA, K KOTOPHIM 3JIEMEHT NMPUHAJJICKHUT B MEPUOJUUYECKON cuUcTeMe
JA.N. MenneneeBa; 3aKOHOMEPHOCTHM HW3MEHEHMS CBOMICTB JJIEMEHTOB B Mpeaenax MallbIX
MEePUOJI0B U MIABHBIX MOATPYII; CYITHOCTh PEaKIMii HOHHOTO 0OMEHa;

*XapaKTepu30BaTh: XUMUYECKUE FIEMEHTHI (OT BOJOPO/A A0 KaJbI[Ms) HA OCHOBE MX IMOJIOKEHUS
B mnepuoamueckoi cucreme JI.M.MenneneeBa M OCOOCHHOCTEW CTPOCHHS HUX aTOMOB;
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

* OTIPEACIIATH: COCTAB BEIIECTB MO UX (GOpMyIaM, MPUHAJICKHOCTh BEIIECTB K OMPEICIICHHOMY
KJIACCy COEIMHEHMM, THUIBl XUMHUYECKMX pPEaKlHil, CTENeHb OKHUCIEHUS »JIIEMEHTa B
COCIMHEHUSIX, TUIl XUMUYECKOU CBSI3U B COCIMHEHUSIX, BOBMOKHOCTD IMPOTEKAHUS PEaKIIUii
HOHHOI'O OOM€EHa;

COCTaBIIATH: (HDOPMYIBI HEOPTAHWYECKHX COCTUHEHWH M3YYCHHBIX KIIACCOB; CXEMBI CTPOCHUS
atroMoB TmepBbIXx 20 smeMeHTOB mnepuoguyeckor cuctembl .M. MenzeneeBa; ypaBHEHUS
XUMHYECKUX PEAKIIHIA;

* oOpararscs ¢ XUMUYECKOU MOCY0M U 1a00paTOpHBIM 000PYI0BAHUEM;

* BBIYMCIIATH: MAacCCOBYIO JIOJIO0 XHMHYECKOTO JIEMEHTa HO (OpMYJe COSIWHEHHS;, MAaCCOBYIO
JIOJIIO BEIIECTBA B pACTBOPE; KOJMYECTBO BEIIECTBa, 00BEM HIIM MacCy MO KOJUYECTBY BEIIECTBA,
00BEMy WJIM Macce peareHTOB WJIM MPOYKTOB PEaKIUH;

Hcnonp3oBaHue NPUOOPETEHHBIX 3HAHUW W YMEHHM B TMPAKTUYECKON ACSITENbHOCTH U
MOBCEAHEBHOM JKM3HM JUIs: OE30MacHOTO OOpaIleHusi C BEIIECTBAMU M MaTepUallaMu;
3KOJIOTMYECKU T'PaMOTHOTO IOBEJACHUS B OKPYXAIOIIEH Cpese; OUEHKU BIUSHUS XMMHYECKOTO
3arpsi3HEHUST OKPYXKAIOIIEH Cpeibl HA OPTaHU3M UYEeJI0BEKa; KPUTUUECKON OIIEHKH HH(POPMAILIUU O
BEIIECTBAX, UCIOIb3yEeMbIX B OBITY; IPUTOTOBICHUS PACTBOPOB 33JaHHOW KOHIIEHTPAIIHH.

. nonoxenne wmeramwioB B IL.C; METaJUIMYecKass CBA3b, MeTaJuIMYecKas
KpHUCTANINYECKas PeIIeTKa;

. ¢du3nveckne CBONCTBA METAILIOB.

. o0mue xuMuyeckue cpoiicTBa Me: B3aumopeiictBue ¢ HeMe, Bomoil, kuciaoramu,
COJISIMH.

. KJIacCU()MKALMIO CIUIABOB Ha OCHOBE YEPHBIX (UyT'YH M CTajlb) U I[BETHBIX METAJJIOB,
XapaKTepUCTUKY (PU3NUECKUX CBOMCTB METAJJIOB.

. OCHOBHBIE CITOCOOBI MOJTy4yeHHsI Me B IPOMBIIIUIEHHOCTH.

° BayKHEHIIIIe COCIMHCHUA IICITIOYHO3EMECIIBHBIX METAJIIIOB

. XMUMHUYECKHE CBOWCTBA aAJIIOMUHMS, JKENe3a.

. OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOWMCTB DJEMEHTOB-METAJUIOB B TIpeieax
[JIAaBHBIX MOATPYIIIL;

. XapaKTepu30BaTh CTPOCHUE B OOIIHE CBOWCTBA METAILJIOB;

. OIMCHIBATh CBOMCTBA BBICHIMX OKCHIOB 3JIEMEHTOB-METAJIOB M COOTBETCTBYIOIIUX UM
OCHOBaHHIA;

. OIUCHIBATh PEAKIIUH BOCCTAHOBJICHHS METAJIOB U3 UX OKCHOB;

. XapaKTepU30BaTh YCIOBUS U CIIOCOOBI IPENYNPEKACHNUS KOPPO3UH METAILIOB;

. XapaKTepu30BaTh CBOMCTBA M 00JaCTH MPUMEHEHUSI METANTHYECKUX CIUIABOB,;

° COCTABJIATE CXEMBI CTPOCHUSA ATOMOB DJJICEMCHTOB-MCTAJIJIOB JIMTUS, HATPUA, MarHus,
QIIOMUHUS, KaJIUs, KaJIbIKA);

. - OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHWs CBOWCTB 3JEMEHTOB-METAJUIOB B TIpe/eiax
[JIAaBHBIX MOATPYIIIL;

° XapaKTEpUu30BaTh XUMHUYCCKUE CBOMCTBA METAIJIOB B UX COG}II/IHeHI/II\/’I;

. OIMCBIBATh CBS3b MEXIY COCTaBOM, CTPOCHHEM, CBOMCTBAMM BEIECTB-METAJIOB M MX

MMPUMCHCHUECM,



. -HCIIOJIh30BaTh MPUOOPETCHHBIE 3HAHUS W YMEHHS B NPAKTHUYECKOH ACSITEILHOCTH H
MOBCEHEBHON JKM3HU: JIsg Oe30macHOro oOpameHuss ¢ Me, SKOJOTHYECKH TPaMOTHOTO
MOBEJICHUS B OKpYXKaloleH cpene, KPUTHYECKOW OICHKM WH(OpMamuu O BEIIECTBAX,
HCIIOJIB3YEMBIX B OBITY

. 3allMChIBaTh YpPAaBHEHUs peaklui B3auMojenctBusa ¢ HeMe, kucnoramu, couasMu,
HCTIONB3YSl AJIEKTPOXUMHUUYECKUM psifi HanpsbkeHuss Me sl XapaKTepUCTHUKA XHUMHUYECKHX
CBOICTB

. OIKCHIBATh CBOMCTBA U 00JIaCTU MPUMEHEHHUS PA3IMYHBIX METAJJIOB U CILIABOB

. COCTaBJISITh CXEMY CTPOCHHMS aTOMa KeJe3a;

. 3aMMChIBaTh YPAaBHEHUS peaKIMii XMMUYeCKUX cBoMCTB xelneza (OBP) ¢ oOpasoBanuem
COCIMHEHUH C pa3IMYHbIMH CTETICHSIMU OKUCIICHUS;

. ONpPENENATh COCAUHEHHUS], COIEpKAIINE NOHBI Fe?* u Fe®* ¢ moMolIplo KauecTBEHHBIX
peakuui

. o0palaThCsi ¢ XUMUYECKOU MOCYA0N U 1abopaTOpHBIM 000pYI0BaHUEM;

. pacro3HaBaTh OINBITHBIM ITYTEM COCIMHEHUS METaJLL.

. nojoxxkeaue HemerauioB B I1.C. J[.11.Menzaeneera;

. ATOMHBIC XapPaKTEPUCTUKHU DJIEMEHTOB-HEMETAJUIOB, MPUYUHBI U 3aKOHOMEPHOCTH HX
M3MEHEHUS B IEPUOJIaX U IpyMIax;

. -0COOCHHOCTH KPUCTALTUYECKOTO CTPOCHUSI HEMETAILIIOB;

. -CTPOCHHE aTOMOB-HEMETAILIOB, (hM3HUECKHUE CBOICTBA.

. - CTPOCHHE aTOMOB TaJIOTCHOB, CTCIICHH OKHCJICHHS, (PU3NYCCKHE W XUMHUYCCKUE
CBOMCTBA.

. -CBOICTBA CEPHOU KUCIIOTHI B CBETE mpecraBienuit T/

. -OKHUCJIMTENIbHbIE CBOMCTBA KOHII. CEpHOM KUCIOThI B cBeTe OBP;

. -Ka4eCTBCHHYIO PEaKIIMIO Ha CyJb(aT-noH.

. -(pu3nYecKue 1 XUMUYECKIE CBOICTBA a30Ta;

. -KpyroBOPOT a30Ta B IPUPOJIE.

. - CTPOEHHUE MOJIEKYJIbl AMMHAKA;

. -JIOHOPHO-AKIIENTOPHBIN MeXaHU3M 00pa30BaHUs CBSI3M B MOHE AMMOHHS;

. -CBOIICTBa aMMUAKa;

. -CTIOCOOBI MOTYYEHHUs U PacliO3HABAHUS aMMHUaKa

. - CBOMCTBA KUCIOPOAHBIX COETMHEHHH a30Ta U a30THOM KHCIIOThI KAK OKUCIIUTETIS.

. - XapaKTepU30BaTh CBOMCTBA YIJIEpOa U SJIEMEHTOB MOATPYIIIHI yriepoa

. - CBOICTBA, 3HAYEHUE COECIMHEHHUM YIIIepO/ia U KPEMHHUS B )KMBOM M HEXKUBOU MPUPO/IE.

. -COCTaBJIATh CXEMbI CTPOEHHUS aTOMOB XMMHYECKUX DJIEMEHTOB -HEMETAJUIOB;

. -1aBaTh XapaKTEPUCTUKY dJIEMEHTaM-HEMETaJlllaM Ha OCHOBE UX noJioxkeHus B [ICXD;

. -00BSACHATH CXOJCTBO U PA3IUYNE B CTPOEHUU aTOMOB JIEMEHTOB-HEMETAJIJIOB;

. - OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XHUMHYECKHX 3JIEMEHTOB-
HEMETaJUIOB;

. - XapaKTepU30BaTb XUMHUYECKHUE 3JIEMEHThI-HEMETAIIBI MAJIbIX IEPUOIOB;

. - OINKCHIBATH CBOMCTBA BBICHIMX OKCHIOB XMUMHUYECKHX 3JIEMEHTOB-HEMETAJIJIOB MaJIbIX
MEPUOOB, a TaKKe OOIIIe CBOMCTBA COOTBETCTBYIOIINX UM KUCIOT;

. -CpaBHUBATh HEMETAJUIBI C METAJNIAMH

. - COCTaBIISITh CXE€MbI CTPOEHUSI aTOMOB T'aJIOT€HOB;

. -Ha OCHOBAaHHUH CTPOCHUSI aTOMOB OOBSICHSATh U3MEHEHNE CBONCTB TAJIOTCHOB B TPYIIIIE;

. -3allMChIBAaTh YPABHEHUS peakuuil ¢ Touku 3peHus OBP

. -XapaKTepru30BaTh XUMHUECKHE DJIEMEHTHI TIOJITPYIIIBI CEPHI;

. -3allMChIBATh YPABHEHUSI XUMUYECKUX PEAKIIUN B MOJIEKYJISIPHOM U € TOukH 3peHuss OBP
. - ONHCHIBaTh CBOWCTBa ammuaka ¢ Touku 3peHuss OBP u ero ¢usnonoruueckoe
BO3JICWCTBUE HA OPTAHU3M

. - oOpamiarbes ¢ XMMHUYECKOH MOoCcy 101 U 1a00paTOpHBIM 000pYI0BaHUEM;

® -[I0JIy4aTb U COGI/IpaTL aMMHUaK;



M -pacro3HaBaTh ONBITHBIM IIYTCM aMMUAK

. - COCTaBJIATh CXEMBI CTPOCHUS aTOMOB 3JIEMEHTOB IOATPYIIIBI YTIEpOaa
. - COCTaBIISATH (POPMYIBI COCTUHEHUH yriepoia U KPeMHUs, HIUTFOCTPUPYIOIIHNE CBOHCTBA
KapOOHATOB U CHJIMKATOB

. -pacmo3HaBaTh PacTBOPHl KHUCJIOT M IIEIOYEH, XJIOpUA-, Cyibdar-, KapOOHAT-UOHBI U
MOHBI aMMOHUS;

. - OIHUCBIBaTh XHMHUYECKOE 3arpsA3HEHHE OKpPYKAIOUIeW Cpeabl Kak CIeJCTBUE
IPOU3BOACTBEHHBIX MTPOLIECCOB, CHOCOOBI 3alIUTHI OT 3arPsI3HEHUH

* HUCIIOJIB30BATh HpI/IO6peTCHHbIe 3HaHUA U YMCHHA B HpaKTquCKOﬁ JACATCIIbHOCTH H

HOBCGHHeBHOﬁ KHU3HU OJIA:
00BICHEHUST XUMUYECKHUX SIBHGHI/II\/JI, MPOUCXOAAIIHUX B IPUPOAC, 6BITy 1 Ha MPOU3BOACTBC,

. HKOJIOTUYECKH IPaMOTHOTO TIOBE/ICHUS B OKPYKAIOIIEH cperie;

. OLICHKHU BJIMSIHUSI XUMUYECKOTO 3arpsi3HEHUS OKPY)KAIOIICH Cpelibl Ha OpraHU3M YelIOBEeKa
U JIPYTHE )KUBBIC OPTaHU3MBI,

. 0e30macHOT0 OOpalIeHUsT ¢ TOPIOYUMH M TOKCHYHBIMH BEIIECTBAMHU, Ja0OpaTOPHBIM
obopynoBaHueM;

. KPUTHYECKON OIEHKH JOCTOBEPHOCTH XHMHYECKOW HH(OpMAIMHU, TOCTYMAMIEH U3

Pa3HbIX UCTOYHHKOB.

OCHOBHOE COJIEPXAHUE

8 knacc

BBenenune

[Mpeamer xumuu. MeToapl MO3HAHUS B XUMHH: HAOIIONEHUE, SKCIEPUMEHT, MOJCIUPOBAHHE.
HcTounukun XuMHUYECKOM MHpOpMalMU, €€ TIOoJIyueHHe, aHajdu3 M NpPEeACTaBICHUE €ro
pe3yabraroB. [loHsATHE O XMMHMYECKOM 3JIEMEHTE U (OpMax €ro CyleCTBOBaHMS: CBOOOIHBIX
aromax, NPOCTBIX M CIOXKHBIX BeniecTBax. lIpeBpamenus BemecTB. OTaMuMe XHUMHYECKHX
peaxuii oT Gpu3nUecKuX sBICHUH. Poib XuMun B )KU3HU YeroBeKa. XeMopumus u XxeMopoOowus.
Kparkue cBenaeHMs M3 UCTOPUM BO3HUKHOBEHHUS M Pa3BUTHS XUMHUHM. POib OTEUECTBEHHBIX
YUEHBIX B CTAHOBJIEHMM XUMHUYECKOH Hayku — pabotel M. B. JlomonocoBa, A.M. byrneposa, /.
H. MenneneeBa. XUMHUYECKasi CHMBOJIMKA. 3HAKU XMMUYECKUX 2JIEMEHTOB U IIPOUCXOKACHUE UX
Ha3BaHui. Xumuueckue Gopmynbl. MHaekcsl n kospdunueHTsl. OTHOCUTENbHBIE aTOMHAs M
MoJieKysipHass Maccel. IIpoBeneHue pacueToB MaccOBOW [JIOJM XMMHMUYECKOTO JJIEMEHTa B
BElIeCTBE Ha OcHOBe ero (opmynsl. [leproanueckas cucrtema xumudeckux siementoB /[, U.
MenpgeneeBa, ee CTpPyKTypa: Mayible U OONbIIME TEpPUOAbI, TPYIMIbl W TMOATPYIIIHL
[Tepuonnueckas cucTeMa Kak CIIpaBOYHOE MOcOOMe sl MOITY4YEeHMsI CBEJCHUH O XHMHYECKHX
DIIEMEHTAX.

JemoncTrpanuu. 1. Mozgenu (mapocrepkueBbie U Crioapra—Dbpurieda) pa3inyHbIX MIPOCTHIX U
CJIO’KHBIX BEILLECTB.

2. Konneknus CTeKJISHHOM xumudeckoil nocynbl. 3. Konekuus marepuaioB U U3AEIUN U3 HUX
Ha OCHOBe amoMuHMs. 4. B3anMonencTsue Mpamopa ¢ KMCIOTOM U NOMYTHEHHME M3BECTKOBOM
BOJIBI.

Tema 1. ATOMBI XMMHYECKHX 3JIEMEHTOB

ATOMBI Kak (popMa CyIIECTBOBaHUS XUMHYECKHX 1eMEHTOB. OCHOBHBIE CBEJEHHS O CTPOECHUU
aroMoB. Jloka3zarenbcTBa CIOXKHOCTU cTpoeHHs atoMmoB. OmbiTel Pesepdopnpa. Ilnaneraphas
MOJIENb CTPOCHHUSI aTOMA.

CocraB aroMHBIX s€p: NMPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aroMHas Mmacca. B3auMmocss3b
MOHATUH IPOTOH», «HEUTPOH», «OTHOCUTEIbHAs aTOMHAsI MAacCay.

M3MeHeHure yncia NpoTOHOB B sIJIpe aToMa — 00pa30BaHKE HOBBIX XUMHUUECKUX JIEMEHTOB.
W3MmeHeHue ducia HEHTPOHOB B fA]pe aroMa — oOpa3oBaHue H30TONOB. COBpEeMEHHOE
OIpPEACIEHUE TIOHATUS «XMMHUYECKHM 37eMEeHT». M30TOnbl Kak pa3HOBUAHOCTH aTOMOB OJHOTO
XUMHYECKOTO 3JIEMEHTA.



OnekTpoHbl. CTpO€HHE HIEKTPOHHBIX YPOBHEH AaTOMOB XHMMHYECKHUX JJIEMEHTOB MaJbIX
nepuooB. [IoHsATHE O 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepnonuyeckas cucrema xumudeckux snemeHToB J[. M. MenzeneeBa u cTpoeHue aroMOB —
buznyecKuil CMBICI MOPSAKOBOTO HOMEpA 3JIeMEeHTa, HOMepa IPyIIIbl, HoMepa Meproaa.
N3meHeHnue uwMcna 53JIEKTPOHOB Ha BHEIIHEM J3JEKTPOHHOM YpPOBHE aroMa XHUMHUYECKOTO
JJieMeHTa — 00pa3oBaHUE MOJIOKUTENBHBIX U OTPULIATENIbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaM{ METAJJIOB U HeMETAJJIOB. [I[pUUnMHBI M3MEHEHUS! METAJUTMYECKUX U HEMETAJUTMYECKUX
CBOHMCTB B mepuonax u rpynmnax. O0pa3oBanue OMHapHBIX coenuHeHHi. [loHATHE 00 MOHHOMN
cBsa3u. Cxembl 00pa30BaHMsI MOHHOU CBSI3U.

B3aumopeiicTBue aTOMOB 3JIEMEHTOB-HEMETAJUIOB MEXy cO00i — 00pa3oBaHUE ABYXaTOMHBIX
MOJIEKYJI MPOCTHIX BemecTB. KoBajeHTHAas HEMOJsipHAs XUMHYECKas CBSA3b. DJEKTPOHHBIC U
CTPYKTypHBIe (popMmyIibl. B3anuMoneiicTBue aTOMOB HEMETAIJIOB MEXy co00il — oOpa3oBaHue
OMHAPHBIX COCUHEHUN HEMETAIOB. DIEKTPOOTPUIATEIbHOCTh. KoBasieHTHas MOsipHAast CBSI3b.
[TonsiTve 0 BaJICHTHOCTH KaK CBOMCTBE aTOMOB 0Opa30BBIBATH KOBAJICHTHbIE XUMUUYECKHUE CBSI3U.
CocraBnenne Gopmysl OMHAPHBIX COCIMHEHUH O BaJeHTHOCTU. HaxokJeHne BaJleHTHOCTHU IO
dbopMysie OMHAPHOTO COSTMHEHUS.

B3aumopneiicTBue aToMOB METAIOB MEX 1y COO00M — 00pa3oBaHNE METAJUTMYECKUX KPUCTAIIIOB.
[loHsiTHE O METAINIMYECKOM CBA3H.

JemoncTpauuu. Mogenu aroMoOB  XMMHYECKMX 3ieMeHTOB. llepuoamyeckas cucrema
xumuueckux anmemeHToB JI. M. MengaeneeBa (pasznuunbie (opmbl). M3rorosiaeHue mopenei
MOJIEKYT OWHApHBIX CO€IMHEHHMH. M3roTroBieHne Moaeny, WUIIOCTPUPYIOIICH CBOMCTBA
METaJUIMYECKON CBSA3U.

IIpakTuyeckne padorsl 1. [lpaBuna TeXHUKHM O€30MACHOCTH TPH pabOT€ B XMUMHYECKOM
kabunere. [lpuembl oOpamieHus ¢ 71a00paTOpHBIM OOOPYIOBAaHMEM M HAarpeBaTeIbHBIMU
npudopamu.

KonTpoabnas padora 1 no teme: « ATOMbI XUMHUYECKHUX JIEMEHTOBY

Tema 2 IIpocThie BemecTBa

[Tonoxxenune metaiioB U HemeTauioB B [lepronnueckoil cucteMe XMMUYECKHUX AJIEMEHTOB

. U.MenneneeBa. Baxxueime mpocTbie BEMIECTBA — METaJUIbI (KeJI€30, ATFOMUHUN, KAJIBIIHH,
MarHuii, Hatpuii, kamuii). OOmue ¢uznyeckue CBOWCTBa MeTAIOB. BakHeimme mpocTeie
BEIECTBa-HEMETAIIIbI, 00pa30BaHHBIC aTOMaMHU KHCJIOpOJa, BOJOpOMa, a30Ta, cephl, dhocdopa,
yriepoza. MoJnekyibl IPOCThIX BEIIECTB-HEMETAIIIOB — BOAOPO/Ia, KUCIOPOAa,

azora, rajgoreHoB. OTHocuTenbHasE MoJjeKylspHas macca. COCOOHOCTh aTOMOB XHMHUYECKHUX
AIIEMEHTOB K OOpa30BaHHI0 HECKOJIBKUX MPOCTHIX BEIIECTB — aJUIOTPOMUSA. AJUIOTPOIHBIC
MoauduKauuu Kucioponaa, gocdopa, omoBa. MeTtannnueckue U HEMETATIMYECKHUE CBOWCTBA
MPOCTHIX BelIeCTB. OTHOCUTENBHOCTh 3TOIO MOHSTHS.

Uucno Asoragpo. KonmuectBo BemectBa. Monb. Monsipuas Macca. Momsipablii  00beM
ra3o00pa3HbIX BemiecTB. KpaTHble eMUHUIBI U3MEPEHUS KOTMYECTBA BEIlleCTBa — MUJUIUMOIIb U
KHJIOMOJIb, MIJIJTUMOJISIpHAsE M KWJIOMOJIApPHAs MacChl BEIIECTBA, MWUIUMOISPHBIA U
KUJIOMOJIIPHBINA 00BHeMBbI Ta3000pa3HbIX BEIIECTB.

PacueTs! ¢ uCTIONB30BaHNEM TTOHATHI «KOJIHMYECTBO BEIIECTBAY», «MOJISIPHASI Maccay, «MOJISIPHBIN
00BEM Tra30By», «UUCI0 ABOTAIPO».

JemoncTpanuu. O3HaKoMJIEHHE C KoJulekuued MeTtamnoB. O3HakoMJIEHHE C KOJUIEKIHen
HEMETAJIOB.

Kontpoabnas padora 2 o teme: « [IpocTsie BemecTBa»

Tema 3. CoequHeHNs] XUMHYECKHUX 3JIEMEHTOB

Crenenp okucieHud. CpaBHEHHE CTEIEHH OKHUCJIEHWS M BaJ€HTHOCTH. OmpenesieHHe CTENEHU
OKHCJICHHS DJIEMEHTOB B OuHapHbBIX coequHeHusx. CocraBneHue QopMmyln OWMHAPHBIX
COeIUHEHHH, OOIINI CITOCO0 MX Ha3BaHUM.

bunapubie coeAWHEHHMsS METAJIOB M HEMETAJIOB: OKCUABI, XJIOPUIbL, CyIbGUABI U TIp.
Cocrapnenne nx Gpopmysa. buHapHbIE COCTMHEHUS HEMETAIOB: OKCHJIBI, JIETYYHE BOJOPOIHbBIC
COCIMHEHMS, UX COCTaB W Ha3BaHus. I[IpencraBuTenn OKCHUAOB: BOAA, YIVIEKUCIBIA ras,



HeraiieHass u3BecThb. lIpencraBuTenu JeTydux BOJOPOAHBIX COEAMHEHUH: XJIOPOBOAOPOI U
aMMHaK.

OcHoBaHuUs, MX COCTaB W Ha3BaHusi. PacTBopumocTh ocHoBaHUM B Bone. [IpeacraBurenu
HIeNI04Yeil: THIPOKCUIBI HATpHs, Kanus U Kanpius. [lonstue 06 mHAMKAaTOpax M KaueCTBEHHBIX
peaxkuusx.

Kucnotel, ux coctaB u HazBanus. Knaccuduxauus xucnot. IlpencraButenu KHCIOT: cepHas,
consHas, asorHas. [lonstme o wmkane kuciorHocty (wkana pH). M3menenue oxpacku
WHUKaTOPOB.

Conu Kak MpOU3BOAHBIC KUCIOT U OCHOBAaHUM, X COCTAaB M Ha3BaHUA. PacTBOpUMOCTH colieil B
BoJie. [IpeacraBurenu coneii: xiaopua HaTpusi, KapOoHat U Gocdar KaabIusl.

AMopdHBIE I KPUCTAJUIMYECKHUE BEIIECTBA.

MexMoneKysspHble B3auMOAEHCTBUS. THUIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB
BELIECTB OT TUIIOB KPUCTAITINYECKUX PEIIETOK.

YucTeie BemecTBa U cMecH. [IpuMepsl KUAKUX, TBEPABIX M ra3000pa3HbIx cMmeceil. CBoiCTBa
YHUCTBIX BeWECTB M cMeceil. Mx coctaB. MaccoBas M OObeMHAas JOJIM KOMIIOHEHTa CMECH.
PacueTsl, CBA3aHHBIE C UCIIOIB30BAHUEM ITOHATHUS «HOIISAN.

JMemoncTpauuu. O6pa3ibl OKCHIOB, KUCIOT, OCHOBaHUM U coyieid. Mojenu KpUCTaUTHYECKUX
peIIeToK XJIopuaa HaTpus, anMasa, okcuaa yriepona (IV). KucnorHo-1ienounble MHANKATOPHI,
M3MEHEHUE MX OKpPAacKu B PA3IMYHBIX CpelaxX. YHUBEPCAJbHBIM WHIUKATOP U U3MEHEHUE €ro
OKpackH B pa3zinuHbIx cpenax. lkana pH.

Jlaboparopublie onbIThl. O3HakomileHHE CO cBoiicTBamu ammuaka. Omnpenenenue pH
pPacTBOPOB KHUCIOTHI, miesnoun U Boabl. Omnpenenenue pH nMMOHHOTO U S0JIOYHOTO COKOB Ha
cpese mionoB. O3HAKOMJIEHHE C KOJUIEKIHMEH comeil.O3HaKoMJIEHHE C KOJUICKIIMEH BEIIECTB C
pa3HbIM THUIIOM KpPUCTAJUIMYECKOW pemeTkd. HM3rotoBieHune Mopeneld KpHUCTaUIMYECKUX
pemierok. O3HaKOMIJIEHHE C 00pa31iOM TOPHOI MOPO/BI.

IIpakTuyeckune padorsl 2. [IpuroroBieHue pacTBopa caxapa U pacyeT €ro MacCoOBOM J0JIH B
pacTBope

Tema 4. U3MeHeHUs1, IPOUCXOASIIINE C BelleCTBAMM

[TonsiThe siBIEHUM, CBA3AHHBIX C U3MEHEHHSIMU, POUCXOSIIUMHU C BEIIECTBOM.

SIBneHus, CBS3aHHBIE C UBMEHEHHEM KPHUCTAINIMYECKOTO CTPOECHMS BEILECTBA MPHU MOCTOSSHHOM
ero cocraBe, — (Qu3nyeckue sBieHuA. Duznueckue SABICHUS B XUMUU: JUCTUILISALUA,
KPHUCTAJTU3AallMs, BBIMIAPUBAHUE U BO3TOHKA BEIIECTB, PUIBTPOBAHUE U LIEHTPU(YTUPOBAHHUE.
SIBneHus, CBA3aHHbIE C U3MEHEHUEM COCTaBa BEIECTBA, — XUMUYecKue peakuuu. [IpusHaku u
YCIIOBHS TPOTEKAHUS XUMUUECKUX Peaklnil. Beienenue TeniaoTel U cBeTa — peaklMi TOPEeHHUs.
[TonsiTue 006 K30 - U FHAOTEPMHUUECKUX PEAKIIUSIX.

3aKkOH COXpaHEHHsS MacChl BeUIECTB. XHMMHYECKHE YpaBHEHUA. 3HAUYEHUE HWHIEKCOB U
ko3¢ punrenton. CocTaBieHue ypaBHEHUH XUMHUYECKUX PEaKIUil.

PacueTsl o xuMruyeckM ypaBHEHUsIM. PelieHue 3a1a4 Ha HaX0XK/I€HUE KOJIMYECTBA, MacChl WU
o0bemMa MPOJIyKTa PeaKIMH M0 KOJIMYECTBY, Macce Ui 00beMy HCXOIHOTO BellecTBa. Pacuersl ¢
WCIIOJIb30BAaHUEM TTOHATHUS «10JIs1», KOT/Ia UCXOAHOE BEIIECTBO JIaHO B BUJIE PACTBOpA C 3aJIaHHOM
MacCOBOM J10JIEM paCTBOPEHHOTO BEILIECTBA WA CONEPKUT ONPEICIICHHYIO JTOJII0 IIPUMECEH.
Peaknuu paznoxenus. I[lpencraBieHue o0 CKOPOCTH XMMHUYECKHMX peakuuid. Karammuzatopsl.
®epmenTsl. Peakiun coenunenus. Katanuruueckrue 1 HeKaTaJIuTHUYECKUE peakuu, oOpaTuMble
U HeoOparuMeble peakiuu. Peakiyn 3amenienus. P akTHBHOCTH METAJIOB, €r0 MCIOIb30BaHUE
JUISL TIPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKAaHUSI PEaKluid MEXIy MeTaljlaMH M KUCJIOTaMH,
peaKlMil BEITECHEHUSI OJTHUX METAJJIOB U3 PACTBOPOB MX COJIeH ApyrMMH MmeTaiamu. Peaknuu
oOMeHa. Peakium HelTpanmu3auuu. YciaoBHsI NMPOTEKaHUS peakluid oOMeHa B pacTBopax [0
KOHIIA.

Tunel XUMUYECKUX PEaKINHA HA MPUMEpPE CBOWCTB BOIBI. Peaknus pasiiokeHns — 3JIEKTPOIIU3
Bonbl. Peakuuu coerMHEHUs — B3aMMOJICHCTBUE BOJbI C OKCHUIAMHU METAVIOB U HEMETAJIOB.
VYcnoBre B3aMOJEHCTBUSL OKCUJIOB METAJIJIOB M HEMETAIJIOB C BOJOM. [IoHSATHE «THUAPOKCHABD.



Peaknuu 3amemieHusi — B3aMMOJAEWCTBHE BOIBI ¢ MeTayamu. Peakmum oOMeHa — THUAPOIIU3
BELIECTB.

JNemoncrpauuu. [Ipumepsr Gusnueckux sSBICHUH: a) miaBieHue napaduna; 6) BO3roHka Mojaa
WM OCH30MHOW KHCJIOTHI; B) PACTBOPEHHE OKpAIICHHBIX coyiel; T) auddy3ust TYIIUCTHIX
BELIECTB C TOpSIIEH JaMIOYKM HakaiuBaHus. lIpuMepsl XMMHMUECKHX SIBICHMH: a) ropeHue
Marausi, ¢docdopa; 0) B3aUMOACHCTBHE COJISTHOW KHCIOTBI C MpPaMOpOM WM MEJIOM; B)
nonyuyenue ruapokcuaa meau (Il); r) pacTBopeHue MOIYYEHHOIO TMAPOKCUAA B KHUCIOTax; )
B3aumogerictBue okcuaa Menu (II) ¢ cepHOM KHCIOTOM TpW HArpeBaHUU; €) pPa3jIoKEHUE
MepMaHraHara Kajus; ) pa3ioxKeHue NepoKcHia

BOJIOpOJIa C TMOMOUIbIO JMOKCHAA MapraHia M Karanasbl Kaprodens HId MOPKOBU; 3)
B3aMMOJICHCTBHE Pa30aBIEHHBIX KUCIOT C METaJUIaMHU.

IpakTnyeckue padorsl 3. [[pu3HAKK XUMUYECKUX PEAKIIUH.

KonTpoabnas pa6ora 3 no teme: «3MeHeHUs, MPOUCXOSIINE C BEIIECTBAMM

Tema 5. PacTtBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB

PactBopenue kak ¢uszuko-xuMuyeckuii mporecc. [oHsTHe 0 rHapaTax ¥ KPUCTAIIOTHApATaX.
PactBopumocTs. KpuBble pacTBOPUMOCTH KaK MOZENb 3aBUCHUMOCTH PACTBOPUMOCTH TBEPABIX
BEILIECTB OT TeMmeparypbl. HachlllleHHbIE, HEHACHIIICHHBIE W TEPECHIIIEHHBIE PACTBOPHI.
3HaueHue pacTBOPOB ISl PUPOJIBI U CEJIBCKOIO XO3sHCTBa.

[TonsiTe 00 ANEKTPOIUTHUYECKON IUCCOLUANMUA. DJIEKTPOIUTHI M HEIIEKTPOIUTHL. MexaHu3m
JUCCOLMALMN 3JIEKTPOJIUTOB C PA3JIMUHBIM XapakTepoM CBA3U. CTENeHb 3JIEKTPOIUTHYECKON
nuccoranuu. CUIIbHBIE U ClIa0bIe SJIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUM DIIEKTPOJIUTHUECKOM Jucconuanuu. JMoHHble ypaBHEHUs
peakiuii. Peakiiu oOMeHa, uaymme 10 KOHIla.

Knaccudukaius HOHOB U X CBOMCTBA.

Kucnorel, ux xnaccubukanms. [uccormmaiuss KHUCIOT U HX CBOMCTBA B CBETE TEOPUHU
JNEKTPOJIUTUYECKOM — Iuccoranuu. MonekynspHble W HOHHBIE YpPAaBHEHHUS pPEakKLMil.
B3aumopeiicTBue KHCIOT C MeTalIaMH. DJIEKTPOXUMHUYECKUM PAJl HANPSHKCHUN METaJlIoB.
B3auMopneiicTBuEe KUCIOT ¢ OKCHUAAaMH METAJIOB. B3auMoneicTBue KUCIOT ¢ OCHOBaHUSIMU —
peakuus HeWTpaau3anuu. B3amMomelcTBHE KHUCIOT C CONMsIMHU. MCroib30BaHUE TaOIUIIBI
PacTBOPUMOCTH JIJIsl XapAKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBaHusl, ux kinaccu¢ukauusa. Jlucconuanuss OCHOBAaHMM M UX CBOICTBa B CBETE TEOPHUHU
EKTPOJIMTHYECKON auccolanuu. B3anmmonernicTBue ocHoBaHUU ¢ coisiMu. Mcmosb3oBaHue
TaONMHIBI  PAaCTBOPUMOCTH  JUISI  XApPAKTEPUCTHMKHM  XMMHUYECKHUX  CBOMCTB  OCHOBAaHHM.
B3anmozericTBue menouen ¢ OKCUaaMyu HEMETAJUIOB.

Conmn, MX AWCCOLMANMSI W CBOMCTBA B CBETE€ TEOPHH DJICKTPOIUTHUYCCKOM TUCCOIUAIUU.
BzaumopeiicTBue conell ¢ MeTaijaMu, 0COOEHHOCTH ATHX peakuuid. B3zaumogeiicTBue coneii ¢
consamu. VMcnonb3oBanue TabIUIIBI PACTBOPUMOCTH JJISI XapaKTEPUCTUKH XMMHUYECKUX CBOMCTB
COJIEH.

O06o01enue cBeneHnit 00 OKCUIaX, UX KilacCu(UKAIIUU U CBOMCTBAX.

I'eneTnueckue psapl MeTaula M HeMeTauia. [eHeTuyeckass CBA3b MEXAYy KiaccaMu
HEOPraHUYECKUX BEIIECTB.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU.

OrnpenenieHne CTeNeHEH OKHUCICHHS ISl AJIEMEHTOB, 00Opa3yIoNIuX BEIIECTBA Pa3HBIX KIIACCOB.
Peaknuu MOHHOTO OOMEHAa W OKHCIWTEIHHO-BOCCTAHOBUTENBbHBIE peakiuu. OKUCIUTENs U
BOCCTAHOBUTEIIb, OKHUCJIEHHWE W BOccTaHOBJIeHHE. (COCTaBIE€HHE YPAaBHEHUW OKHCIHMTEIbHO-
BOCCTaHOBHUTEIBHBIX PEAKIIM METOJJOM AIIEKTPOHHOTO OajaHca.

CBoiicTBa NPOCTHIX BEHIECTB — METAUIOB M HEMETAIOB, KHUCIOT W COJEH B CBETE
OKHCIIMTEIBHO-BOCCTAHOBUTEIIbHBIX PEAKIUH.

JemoncTpauuu. BzaumonelicTBre pacTBOpOB XJIOpHIa HaTpusi 1 HUTpara cepedpa. [lomyuenue
HEpPaCTBOPUMOIO THAPOKCHAA U B3aUMOAEHUCTBUE €ro C KUCIOTaMH. B3auMOAENCTBUE KUCIOT C
OCHOBaHMSIMH. B3anmonencTBue KHUCIOT C OKCHJIAaMH METa/uIOB. B3auMoiencTBuE KHUCIOT ¢
MeTaJulaMi. B3auMoaencTBUE KHUCIOT C COJMAMHU. B3auMoAeicTBUE WIENOYEN C KHUCIOTaMH.



B3aumogeiicTBue mienoueil ¢ OKCHUAAMM HeMeTallloB. B3amMmojelcTBHE IIENOYEH C COJSIMM.
TTojiydeHHe W CBOWCTBA HEPACTBOPHMBIX OCHOBAHHIA. B3aMMOJEHCTBHE OCHOBHBIX OKCHIIOB C
KICTOTaMH. B3amMojieiicTBIE OCHOBHBIX OKCHIOB C BOJOH. B3amMOneHCTBHE KHMCIOTHBIX
OKCHJIOB C ILIE€JI0YaMHU.
IpakTuyeckne padoTbl 4. YCIOBUS TEUEHUS XHUMHMUECKUX pPEAKLMM MEXIy pacTBOpaMu
3JIEKTPOJIUTOB /10 KOHIIA.
5. Pemenune skcriepuMeHTaIbHBIX 3a1a4.
HNToroBasi KOHTPOJILHAS padoTa 3a Kypc XuMuM 8 Kiiacca

IIpeaMeTHBIMH pe3yJIbTATAMM H3y4Y€HUS IMpeaMeTra «XUMHUS» SBISIOTCS CIEAYIOIINE
YMEHHUS:

Tema:

«BBeneHne B XUMHIO. Hpe):[MeT XUMUN»

BoInmyckHUK HayuuTCS:

>

>
>

>

PackpeiBaTh  CMBICT ~ OCHOBHBIX  TMOHSTHUW: BELIECTBO, XUMHUYECKUU  DJIEMEHT,
OTHOCHUTEJIbHAS aTOMHAs U MOJICKYJISIpHAsi MacChl;

Ha3bIBATh XUMUUYCCKHE DJIICMCHTEI,

BBIUUCIIATH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKXe
MAaCCOBYIO JOJIF0 XMMUYECKOr0 3JIEMEHTA B COCAUHECHUAX U1 OUEHKU UX MPAKTUYECKON
3HAYUMOCTH;

COOJTFOIAaTh MPaBUIJIa TEXHUKHU 0€30MaCHOCTH NIPU TIPOBEICHUH HAOFOICHUN U OITBITOB

BLIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYUUTHCA:

>
>

ONPEIENATh POJIb PA3JIMYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;
XapaKTepu30BaTh METObl XUMUYECKOM Hayku (HaOIr01eHue, CpaBHEHHE, SKCIIEPUMEHT,
U3MEPEHHE) U UX POJIb B IO3HAHUU IIPUPOIBI

Tema: «ATOMBI XUMHYECKHUX 3JICMEHTOB
BrInTyCKHHMK Hay4duTCS:

>

vV VYV VYV V¥V

PackpeiBaTh CMBICII OCHOBHBIX TIOHSATHH: aTOM, H30TONbI, XUMHUYECKas CBS3b,
AIEKTPOOTPHUIIATEIILHOCTD;

OOBACHATL (UBMYECKUN CMBICI TOPSAIKOBOTO HOMEpa 3JEMEHTa, HOMepa TpYIIbI,
HOMEpA MEepUoa;

COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB IEPBBIX 20 3JEMEHTOB MEPUOIUIYCCKON CHUCTEMBI
JI.1.Menneneena;

paznuyaTh BUJIBl XUMUYECKON CBSI3U: MOHHYIO, KOBAJIEHTHYIO IMOJISPHYIO0, KOBAJEHTHYIO
HETOJISIPHYIO U METaJUTHYECKYIO;

n300pakaTh AIIEKTPOHHO-HOHHBIE (OPMYIBI BEIIECTB, OOpPA30BAHHBIX XHUMHUYECKUMU
CBSI3SIMU PA3HOTO BHJIA.

BLIHYCKHI/IK IMOJIYYUT BO3MOKHOCTb HAYUUTBHCA:

>

>

Tema:

OCO3HAaBAaTh 3HAYCHUC TeOpeTI/I‘-ICCKI/IX 3HaHHfI JJI HpaKTH‘ICCKOﬁ JCATCIIbHOCTHU
YeJI0BEKa;

OITNChIBATH I/ISy‘IeHHI)Ie 06T>GKTI>I KaK CUCTEMBI, HpHMCHfI?[ J'IOFI/IKy CUCTCMHOT' O aHaJIn3a
«IIpocThie BemecTrBa»

BrInmyCkHHMK Hay4duTCS:

>

>

KJaccu(UIUpPOBaTh XHWMHUYECKHE JJIEMEHThl Ha MeTaUlbl, HEMETallJbl, WHEpTHBIE
3JIEMEHTHI (Ta3bl) 17151 OCO3HAHUS BaKHOCTHU YIOPSI0UEHHOCTH HayYHbIX 3HAHUM;
BBIUUCIISATH KOJMYECTBO BEIIECTBA, 00BEM MIIM MacCy IO KOJUYECTBY BEIIECTBa,;

BLIHYCKHI/IK TOJIYYUT BO3MOXKXHOCTb HAYYUTLCA:

>

>

pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIB3Ysl CPEACTBA YCTHOU U
NUCbMEHHOW KOMMYHMKAIIUU TPU paboTe ¢ TEKCTaMU YUeOHHKA U JOTIOJHUTEIbHON
JUTEPaTypOid, CIPaBOYHBIMU TaOJIUIIAMH;

HPOSIBJIATH TOTOBHOCTh K YBaXKCHUIO MHON TOUKH 3pEHHsI TPU 00CYXIEHUU pe3yIbTaTOB
BBIMIOJTHEHHON pabOoThI

Tema: «COG}II/IHQHI/IH XUMHUYECKHUX 3JIEMEHTOB»



BpIlTyCKHMK HAay4qUTCS:

>
>

OTIPEJIEIATh CTENIEHb OKUCIICHUS JIEMEHTa B COCIUHCHUSX

OIPCACIIATE MPUHAMJICKHOCTL BCHICCTB K OIIPCACICHHOMY KJIACCY HCOPraHUYCCKUX
BEILIECTB;

pa3indatb OSKCICPHUMCHTAJIBHO KHUCIOTBI U H_[éJIO‘-II/I, MMOJIb3YACh HMHIAUKATOPaAMMU,
O0CO3HABaTh HEOOXOIUMOCTh COOJIIOJICHHST Mep O€30MacHOCTH TIpU  OOpalieHuu ¢
KUCJIOTaMU U IIEJIOYaMU.

BBISIBJIATh 3aBUCUMOCTH CBOWCTB BEIIECTB OT CTPOCHHUS MX KPUCTALINYCCKUX PEIIETOK:
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX

MIPUTOTOBJISATH PACTBOPHI C ONPEACIEHHOW MacCOBOH J0JIel PAaCTBOPEHHOTO BEIIECTBA;
COCTaBIATh (POPMYJBI HEOPTraHMYECKUX COCIMHEHUH 10 CTENEHSM OKHCIICHUS
9JIEMEHTOB, a TaK)Ke 3apsjaM HOHOB, YKa3aHHBIM B TaOJHUIIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHMI U COJICH;

BBIHYCKHI/IK MMOJIYIUT BOSMOKXHOCTb HAYUUTHCA:

>

HCIIOJIB30BaTh HpI/I06pCTeHHbIe S3HAHUA U YMCHUS B HpaKTquCKOﬁ JACATCIIBHOCTHU 1
HOBCGHHCBHOﬁ KHU3HHU JJI1 ITPUTOTOBJICHUA PaCTBOPOB SaﬂaHHOfI KOHICHTpAIHM.

Tema: «3MeHeHUs1, MPOUCXOASIIINE C BelleCTBAMM
BbInmyckHUK HayuuTCs:

>
>
>
>

IIPUBOJUTH IPUMEPBI XUMUYECKHUX IPOLIECCOB B IIPUPOJE;

1300pakaTh CYIIHOCTh XUMHUUECKUX PEAKIIMN C TOMOIIbIO XUMUYECKUX YpaBHEHUH;
OOBSICHATD PA3NIMUHBIC CIIOCOOBI KIaCCU(PUKANT XUMHUECKUX PEAKIINH;
IIPOBOJIUTH XUMHUYECKHE OIBITHI U SKCIIEPUMEHTBI U OOBSICHATD X PE3YJIbTaThl;

BI)IHYCKHI/IK IMOJIYYUT BO3MOKHOCTDb HAYUUTBHCA:

>
>

MMOHUMATh POJIb XUMUYECKUX MPOLIECCOB, MPOTEKAIOIINUX B IPUPO/IE;
IrPaMOTHO OOpaIIaThCs C BEHIECTBAMU B MOBCETHEBHON KU3HH.

Tem: «PacTBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1EKTPOJIMTOB
BrInTyCKHHMK Hay4duTCS:

>

YV V

vV VYV V¥V V¥V

>

pPacKpbhIBaTh CMBIC] OCHOBHBIX ITOHSATHMH: PAcTBOPBI, AJICKTPOJUT U HEIJIEKTPOJIUT,
ANEKTPOJIUTUYECKAS JUCCOLMAILIMS; OKHCIUTEIh W BOCCTAHOBHUTENb, OKHUCJICHHE U
BOCCTAHOBJICHUE

OOBSACHATH CYIIHOCTh PEaKIN HOHHOTO 0OMEHa;

KJIacCU(UIIUPOBATH OKCUJIBI 1 OCHOBAHUS 110 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;
COCTaBJIATh YPABHEHUS BJEKTPOJUTUYECKON IHCCOLMAIMM KHUCJIOT, ILIEIOYEH, COJEH;
MOJHBIE M COKpall€HHbIE MOHHBIE YpaBHEHMsI peakuuid oOMEHa; ypaBHEHHUS
OKUCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI;

COCTaBJISTh YPaBHEHUs pEaKIUH, COOTBETCTBYIOIIUX MOCIEAOBATEIHLHOCTH («IIETIOYUKE))
npeBpameHHﬁ HCOpFaHI/I‘ICCKI/IX BCIIICCTB paszquIx KJIaCCOB;

Ha3bIBaTh OOIME XWMHUYECKHE CBOWCTBA, XapaKTepHbIE M KaKIOTO0 M3 KJIaccoB
HEOPraHWYECKUX BEIIECTB: KUCJIOT, OCHOBaHUM, COJIEH;

NPUBOAUTH  MPUMEPBl  pEaKLMil, MOATBEPKIAIOIIUX  XHUMHUYECKHE  CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM U COJIEH;

COCTaBJISITh OKUCIUTEIHHO-BOCCTAHOBUTENBHBIN OamaHC (I M3YUEHHBIX peakiuil) mo
HpeI[J'IO)KeHHI)IM cxeMmam peaKHI/Iﬁ 158 OHpG)ICJI?ITI) BCIICCTBO-OKUCIIUTECIb N BCIHICCTBO-
BOCCTAHOBUTEb B OKUCIUTEIHHO-BOCCTAHOBUTENLHBIX PEAKIIMSIX;

HpOBO}II/ITB na6opaTopHLIe OIIBITHI, HO)ITBep)K}IaIOHH/Ie XUMHUYCCKUC CBOﬁCTBa OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEILECTB;

BBIHYCKHI/IK ITOJIYYHUT BO3MOKHOCTH HAYYUTHCA:

>

>

COCTABJIATb MOJIEKYJISIPHBIC M IIOJIHBIE MOHHBIE YPAaBHEHUS I10 COKPALLIEHHBIM HOHHBIM
YPaBHEHUSM;

[IPUBOJUTH IIPUMEPBI PEAKLIMM, TOATBEPKAAOIINX CYLIECTBOBAHUE B3aUMOCBSI3H MEKIY
OCHOBHBIMHM KJIaCCaMH HEOPTraHUYECKUX BELIECTB;



» WCIIONIb30BaTh MPUOOPETEHHBIC KIIFOYEBbIE KOMIIETEHTHOCTH ITPH BHITOJTHEHUH
HCCJIEIOBATEIbCKUX MPOEKTOB 110 U3YUEHUIO CBOICTB, CIOCOOOB MOTYYEHHUS U
pacrno3HaBaHMsI BEILIECTB;

» BBUIBISITH CYIIECTBOBAaHUE TECHETHUYECKOW B3aMMOCBSI3M MEXIY BEIIECTBAMH B PSAy:
IIPOCTOE BEUIECTBO — OKCUJ — FMAPOKCU — COJIb;

9 kJaacce

Beenenne. O0mas xapakTepucTHKa XUMHUYECKHX JIEMEHTOB U XHMHYECKHX pPeaKIui
Iepuonnyecknii 3axkon u Ilepuogmyeckass cucrema xumuyeckux 3viemenroB /I, H.
MenaeneeBa

XapakTepucTuKa 3JIEMEHTa M0 €ro MojoxeHutro B llepuoguyeckoil cucTeMe XUMHUYECKHX
anemenToB J[. 1. MenneneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBAaHUMN U COJIEH B CBETE TEOPUU
JNEKTPOIUTUYECKON TNCCOUALIMN U OKUCIIEHUS-BOCCTAHOBIICHUS.

[Tonsatne O TeEpexXoAHBIX 3eMeHTax. AMQOTEpHOCTb. [EHETHYEeCKH P TMepexoIHOro
3JIEMEHTA.

Ilepunonnyeckuii 3akoH u [lepuonnueckas cucrema XuMu4eckux ieMeHToB 1. 1. Menneneesa.
XUMHYECKasi OpraHu3anus KUBOM U HEXUBOM NMPUPOAbl. XMMHUUYECKUI COCTaB s]ipa, MAaHTUU U
36MHOM KOpbl. XHMHUYECKHE DJJIEMEHTbl B KIETKAaX JKHUBBIX OpPraHu3MoB. Makpo- u
MHUKPO3JIEMEHTBHI.

O06o0meHne CBEICHUH O XUMHUYECKMX peakuusx. Kimaccupukanus XUMUYECKUX PEeaKIHid 110
pa3MYHBIM TPU3HAKAM: «UUCJIO M COCTAaB pEArupyoUIMX U OO0pa3yIoUIUXCs BEIIECTBY,
«TeroBor 3 dekT», «HampaBleHHE», «U3MEHEHHE CTENEHEH OKHCICHHS DJIEMEHTOB,
00pa3yIolIuX pearupyrolme BenecTray, «hasza», «MCloib3oBaHue Karaauzatopay. [loHsaTue o
CKOPOCTH XUMHYECKOH peakuuu. PakTophl, BIMSIONIME HA CKOPOCTh XMMHUYECKUX PpEaKLUM.
Karanuzarops! u karanu3. UTHTruOUTOpb. AHTHOKCHIAHTHI.

Nemoncrpauuu. Pazmmunsie Gopmer Tabmuuer Jl. U.MenaeneeBa. Moaenu aToMOB 3J1€MEHTOB
1—ro mnepuomoB. Mozens cTpoeHHs 3eMHOrO Mapa (MOMepedHbll pa3pe3). 3aBUCUMOCTb
CKOPOCTH XMMHUYECKOW peakluy OT IPUPOJbl pEearnpyrolux BeIIeCTB. 3aBUCUMOCTh CKOPOCTH
XMMUYECKON peakluu OT KOHUEHTpAalMU pearupyrollux BelIeCTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON peakuuy OT IUIOIIAIU COINPUKOCHOBEHMSI PEarvpyrollux BEUIECTB («KUIALIUN
CIIOM»).

JladoparopHblie onbIThl 1. [lonyueHne rumpokcuaa IUHKA UM HCCIEAOBAHHE €r0 CBOWCTB. 2.
MopenupoBanue mnoctpoeHuss Ilepuoguueckoil CUCTEMBI XUMHUYECKUX DIEMEHTOB /I
N.MenneneeBa

JlnarnocTuyeckasi KOHTPOJIbHAs padora

Tema 1. MeTanibl

ITonoxenune meramnoB B Ilepuognyeckon cucreme xumuueckux aemeHToB . M. Menneneesa.
Mertannuyeckass KpUCTaJJIMYecKas pelIeTKa U MeTalsIMdyeckas XHMHueckas cBsi3b. OOmue
¢usnueckue cBoiicTBa MerauioB. CIUlaBbl, X CBOICTBa M 3HaueHHE. XUMHUYECKHE CBOWCTBa
METaJJIOB KaK BOCCTAHOBUTENIEH, a TAKXKE B CBETE UX IMOJOKEHUS B IEKTPOXUMUYECKOM PSIIY
HaIpsHKEeHU METaJlIoB.

Koppo3ust MeramioB u crnocodsl 60psObl ¢ Heil. Metamwiel B mpupoae. OO6mme crnocoObl Ux

HOJTY4EHUsl.
OO0mas XxapaKkTepHCTHKA IIEJOYHbIX MeTaJ10B. Metaminsl B npupozge. Obume cnocoObl ux
nonyuenusi. Ctpoenue aromoB. lllenouHble MeTasibl — MPOCTHIE BeLIeCTBAa. Baxkueiue

COEIMHEHUS IIEJIOYHbIX METAJJIOB —OKCHIbI, TUAPOKCHABI U COJH (XJIOpUIbI, KapOOHATHI,
cynb(harbl, HHUTpaThl), UX CBOHCTBA M TNPUMEHEHHWE B HapoAHOM XxozsicTBe. KanuniiHble
ynoOpeHus.

OO0mas xapakTepuCcTHKA 3j1eMeHTOB IIaBHoW moarpynnsl II rpynmel. CtpoeHue aroMmos.
[[lenouHo3emenbHbIE  METaUIbl —  TPOCThle  BellecTBa. BaxHeilmme  coelWHEHUs
II€JI0YHO3EMENbHBIX METAIJIOB — OKCHJbI, TUAPOKCHUIBI U COJNU (XJIOpUABI, KapOOHATHI,
HUTPATHL, CyNbdarel, pocdaTsl), UX CBOWCTBA U MPUMEHEHUE B HAPOJTHOM XO35UCTBE.



Amromunmii. CtpoeHne aroma, (pU3MUYECKME M XUMHUYECKHE CBOMCTBA IPOCTOrO BEILECTBA.
CoenuHeHUs alfOMUHUS — OKCHJ M THIPOKCH, WX aM(OTEpHBIN Xapaktep. Baxkuelmme conu
amoomuHus. [IpyumeHenne antoMUHUSA U €10 COETMHEHUI.

Keneszo. Ctpoenue aroma, (u3Mueckre U XMMHYECKHE CBOMICTBA MPOCTOTO BEIIECTBA.
I'enernueckue psaasl Fe2+ u Fe3+. Baxueiimme conu xene3a. 3HaueHUE XKele3a U €ro
COEIMHEHUH JIs1 IPUPOABI U HAPOAHOTO XO35IICTBA.

JemoncTpanun. OOpa3ipl MIEIOYHBIX U MIEIIOYHO3EMENbHBIX MeTauioB. OOpasibl CIUIABOB.
B3auMmoneiicTBue pacTBOPOB KHUCIIOT U coieil ¢ MeTauiaMmu. [lonydenne rupokcuia amoMUHAS
U MCCIIEJOBAaHUE €r0 CBOMCTB. B3aumonencrBue xeie3a ¢ COMIHOM Kucinorod. I[lomydeHue
ruapokcuioB xenesa (I11) u (II) u u3ydenune ux cBONUCTB.

IIpakTnyeckne padornbl. 1. OcyliecTBieHUE LENOYKM XUMHYECKMX IPEBpalleHUd. 2.
[Tonmyyenue u CBOWCTBA COEOUHEHUN METAUIOB. 3. PenieHue sKCIEpUMEHTANIbHBIX 33Ja4 Ha
pacIro3HaBAHUE U MOJIYYEHHE COCTUHEHUN METAJIOB.

KonTtpoJabnasi padora Nel no teme : MeTamibi»

Tema 3. HemeTaninbl

OO0miass xapakTepucTHKa HEMETaslIoB: moioxkeHue B Ilepuoanueckoil cucteMe XMMHYECKHUX
anemenToB J[. I.MeHneneena,

0COOCHHOCTHU CTPOEHUS aTOMOB, JEKTpoOoTpHUIarelbHOCTh (D0) Kak Mepa «HEMETaUIMYHOCTHY,
pan 90. Kpucramwivueckoe CTPOCHHE HEMETAIOB — TMPOCTHIX BEIIECTB. AJUIOTPOIHS.
®dusnueckre cBOMCTBAa HeMeTaioB. OTHOCUTENIbHOCTD MOHATUNA «METAD» U «HEMETAIL».
Bopopon. Ilonoxxenne Bopopona B Ileprogumueckoil cucreme XuUMU4Yeckux snemeHtoB J[. .
MenneneeBa. Ctpoenue aroma U MoJieKylbl. DU3ndYecKkue U XUMHUYECKUE CBOMCTBA BOAOPOJA,
€ro MOJYy4YCHUE U IPUMEHEHHUE.

Bona. Crpoenue monekynbsl. BogoponHas xumuyeckass cBsi3b. @U3MUECKHE CBOWCTBA BOJBIL.
AHoManuu cBOWCTB BOAbl. ['mapoduinbHble U THAPOPOOHBIE BemecTBa. XUMUYECKHE CBOHCTBA
Bonbl. KpyroBopor Boasl B mpupone. Bomoouwctka. Asparus Bonabl. BeITOBbIE (UIBTPHL
MunepanbHbie BOAbL. JucTHIINIMpOBaHHAS BOJIA, €€ MOJYYEHUE U IPUMEHEHUE.

O0mas xapakrepucTuka rajgoreHoB. CtpoeHue aromoB. [IpocTeie BemecTBa U OCHOBHBIE
COCIMHEHMS TaJOreHOB, MX CBoMcTBa. Kparkue cBenmeHus o xjope, Opome, ¢rope u umofe.
[IpuMeHeHue rajnoreHoB U X COeAMHEHUN B HAPOAHOM XO3SIHCTBE.

Cepa. CtpoeHue aroma, ajulOTpOIMs, CBOWCTBa U NpPUMEHEHHE pomMOuyeckoi cepbl. OKCUABI
cepol (IV) u (VI), ux nonmyuyenue, cBoiictBa u npuMeHeHue. CepHas KHCIOTa U €€ COJNH, UX
IIPUMEHEHNE B HAPOJHOM X03s11cTBE. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.

A3ot. CTpoeHue aroma M MOJEKYJbl, CBOMCTBAa MPOCTOrO BelIECTBA. AMMMAaK, CTPOCHHE,
CBOICTBa, ToNlyueHre W npumeHeHue. Conv aMMOHMSI, UX CBOMCTBAa U NpuMeHeHune. OKCHIbI
azota (II) u (IV). A3oTHas KucioTa, €e CBOWCTBA M TMpHUMEHEHHe. HUTpaTel U HUTPUTHI,
npoOiemMa X coliepKaHus B CEITbCKOXO03SMCTBEHHON MTPOAYKITUU. A30THBIE yI0OpEHNS.

®ocdop. CTpoeHue aroma, auIOTpONusi, CBOWCTBa Oemoro u KkpacHoro d¢ocdopa, HxX
npumenenue. OcHOBHbIe coeauHeHus: okcun (ocdopa (V) u oprodochopHas kuciora,
docharsl. DocopHble y1oOpeHus.

Yraepoa. Ctpoenne aroma, aulOTpONHs, CBOMCTBa Momudukanui, npumeHeHue. OKCHIBI
yrnepona (II) u (IV), ux cBoiictBa u npumeHenue. KapOoHaTbl: KalbIUT, COAa, MOTAIl, UX
3HAYCHUE B MPUPOJIC U )KU3HH YEIIOBEKA.

Kpemnuuii. CTpoeHne aroma, KpUCTAIIMYECKUM KPEMHUH, €ro CBOWCTBA U NpuMeHeHne. OKcun
kpemuus (IV), ero nmpupoanbie pazHOBUAHOCTH. CHIMKAThl. 3HAYCHUE COCAMHEHUN KPEMHHUS B
JKUBOU M HeXUBOU npupozne. [IoHsTHE 0 CUITMKATHOW POMBIIUIEHHOCTH.

Hemoncrpaumu. [Tonryuenue wu pacno3HaBaHue Bojopoaa. KadecTBeHHass peakuus Ha
rajoreHuJ-uoHbl.. B3anMopeiicTBue KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTHI C MEIBIO.
JlaGoparopHbie onbITbl. O3HAKOMIIEHHME C COCTaBOM MuHepainbHOW Boabl. 30. CBolicTBa
pa30aBIIeHHOI CepHON KUCIOTHL. V3ydeHue cBoiicTB amMuaka. Pacrio3HaBaHue coyeld aMMOHUS.
Iopenue docdopa Ha Bozayxe W B kuciopoae. PacmoznaBanume (ocdaros. Topenne yris B
kucnopone. [lepexon kapOOHATOB B THAPOKAPOOHATHI.



IIpakTnyeckne padornl. 4. PemieHue sKcnepuMeHTaNbHBIX 3agad no Teme «lloarpynna
kucioponay. 5. [lomyuenue, cobupanue u pacro3HaBaHUE Ta30B.

KonTpoabnas padora Ne2 o teme : Hemeramubi»

Tema 5. O0o0meHMe 3HAHMH MO XHMMHH 32 KYPC OCHOBHOHM mmikoJbl. IloaroroBka k
rocyiapcrBeHHoii uroropoii arrecrauuu (IF'MA)

[Tepuognyeckuit 3akoH u [lepuognyeckas cucrema xumuueckux sneMeHtoB Jl. M1.Menneneena.
Ou3NUeCKUid CMBICIT TMOPSAKOBOIO HOMEpPA JJIEeMEHTa, HOMEpPOB TepHofa U  TPYIIIIHL.
3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB 2JIEMEHTOB U MX COCAMHEHMI B MEepuojax M rpymmax B
CBETE MPEACTABIECHUI O CTPOEHUH aTOMOB 3J1EMEHTOB. 3HaueHue [lepronnyeckoro 3akoHa.

Buael XxuMu4yeckux CBA3ed M THUIBI KPUCTAIMYECKUX pelIeToK. B3auMocBsi3b CTpoeHUs U
CBOMCTB BEILECTB.

Knaccudpukanuss XUMHUECKMX peakuuid M0 pa3IUYHbIM MpU3HAKaM (YHCIO M COCTaB
pearupyromux 1 00pa3yrouXcs BEIIeCTB; HATUYUe TPaHUIlbl paszena (a3; TermaoBol dPQeKT;
U3MEHEHUE CTEeNeHEel OKHUCIEeHHS aroMOB; HCIONb30BAaHUE KaTalu3aTopa; HallpaBlieHue
nporekanus). CKOpOCTh XUMHUECKUX peakiuii M (akropsl, Baustomume Ha Hee. OOpaTUMOCTh
XUMHUYECKHX PeaKui 1 criocoObl CMEUICHHUS] XUMUYECKOTO PaBHOBECHSI.

[IpocTeie W ciOXHBIE BemecTBa. MeTaluibl U HEMETaUlbl. [ eHeTHYeCKHue psabl MeTalla,
HEMeTallyla W TMepexoAHoro wmetamna. OKCUABI W THAPOKCHUIBI (OCHOBAHHMS, KHUCIOTHI,
am(pOoTepHBIC THAPOKCHIBI), comr. VX cocTaB, KilacCHpUKAIUSA U OOIINEe XUMUIESCKIE CBOHCTBA B
CBETE TEOPUH IEKTPOIUTHIECKOM TUCCOIHAIINH.

HroroBasi kOHTpo/IbHAsA padoTa 3a Kypc XumMuu 9 kiacca

IIporpamma no xumMuM AJ1s 8 KJjiacca cocTaBjieHa HA OCHOBE

1. ®enpepanbubiii 3akoH 0T 20.12.2012 Ne273-03 «O06 obpazoBanuu B Poccuiickoit
®enepanun» (1.2, nm.9,10)

2. ba3zucHslii yueOHbIN TU1aH 00111€00pa30BaTeNbHBIX yupexaeHuit PO MunobpazoBanus
Poccun ot 09.03.2004 Ne1312 «O06 yTBepkaeHuu ¢enepaibHOro 0a3ucHOro yaeOHoro 1miaHa u
MPUMEPHBIX Y4eOHBIX IIJIAHOB I 00111e00pa30BaTelbHbIX YupexkaeHuit Poccuiickoit
denepanuu, peaTu3yrIIIX MPOTPaMMbI OOIIIETO 00pa30BaAHU

3. ®denepanbHbIN NepeyeHb yUEOHUKOB, PEKOMEHI0BaHHBIX (JIOMYIIEHHBIX) K UCIIOJIb30BAaHUIO B
obpazoBarenpHOM Mporiecce B OY, peanu3yonux TporpaMmbl 00111ero 00pa3oBaHus U
UMEIOIUX I'CYAaPCTBEHHYIO aKKPEAUTALUIO (TIPHKA3)

4. IlxompHBIN yueOHBIN TTaH Ha 2021-2022 y4eOHBI TO

5. ®enepanbHbIN rocy1apCTBEHHBINH 00pa30BaTeIbHbIM CTaHAAPT BTOPOTO MOKOJIEHHS

6. AaBtopckas padouas nporpamma O.C. I'abpuensna, A.B. KymnioBoii.
;

[TporpamMmma ocHOBHOTO 001IIer0 0Opa3zoBaHus Mo XxuMuH. 8-9 kinaccel. M: lpoda, 2019 r.

YuyeOHuk:

[Nabpuensn O.C. Xumus 8§ knacc: yued. s obimeoOpa3oBarenbHbix opranuzanuii/O.C.
["abpuensn. N.I. Octpoymos, C.A.Cnagkos. — M.: IIpoceenienue, 2019. — 175 c.
[Tpeamernas nmunus yueoHukoB O. C. I'abpuensna, U. I'. Octpoymosa, C. A. Crnagkosa. 8—9
KJIacChl: yueOHoe mocobue st oomeoopazoBarenbHbix opranuzanmii / O. C. I'abpuensH, C. A.
CnanxoB — M.: IIpocsemenue, 2019.

IIporpamma paccuurana Ha 68 yacoB (2 yaca B Hefento). JlaHHas mporpaMmMa KOHKPETU3UPYET
coziep)KaHue CTaH/AapTa, JaéT paclpeieieHne yueOHbIX YacoB 10 paszenam Kypcea,
IIOCJIEZI0BATENILHOCTh U3yUEHHS TEM U PA3AEIOB C YUETOM MEXIPEAMETHBIX U IPEIMETHBIX
CBsI3€H, JIOTHKHM Y4€OHOTI0 MpolLecca, BO3PACTHBIX OCOOCHHOCTEN ydaluxcs.

Memnn:

. dopMHpoBaHHE y YUaIIUXCs LIEJTOCTHON eCTEeCTBEHHO-HAy4YHOM KapTUHBI MUpa.



. Pa3BuTHE Mo3HaBaTENbHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
yUYaluxcsl B Ipolecce U3y4eHusl XMMUYeCKON HayKu U €€ BKJIaJa B COBPEMEHHBIN Hay4yHO-
TEXHUUYECKHI Mporpecc; GOpMUPOBaHNE BAKHEUIITUX TIOTUICCKUX ONEPAIINid MBIIUICHUS
(aHanmu3, cuHTE3, 00001IeHNEe, KOHKPETU3alus U JIp.) B IPOLECCEe O3HAHUS CUCTEMBI
BAKHEUIIUX IOHATHUM, 3aKOHOB U TEOPUH O COCTaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUU
XUMHUYECKUX BEUIECTB.

. Bocrnuranue yoe:KIeHHOCTH B TOM, YTO MPUMEHEHHE MOJIYYEHHBIX 3HAHUN ¥ YMEHHM 110
XUMUH SIBIISETCA 00BEKTUBHOM HEOOXOIUMOCThIO /17151 6e301acHoi paboThl C BEeleCTBaMU U
MarepuasaMy B ObITY U Ha IPOU3BOJICTBE.

. [IpoekTupoBanue 1 peanu3anus BbITYCKHUKAMH OCHOBHOW HIKOJIBI JINYHOU
00pa3oBareIbHON TPACKTOPHH.

OBnazeHue KIoueBbIMI KOMIIETCHLIUAMU: Y4eOHO-T03HABATEIbHBIMU, HH(OPMAIIIOHHBIMH,
[IEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHBHBIMHU.

Coenacro @edepanvromy 6A3UCHOMY YUeOHOMY NAAHY O 00PA308AMENbHBIX YUPeNCOeHUl
Poccuiickoii @edepayuu pabouas npoepamma paccuumana Ha 34 yueOHbIX Hedenu, 4mo
cocmasnsem 68 yacos Ha usyuenue xumuu (2 yueOHvIX yaca 6 Heoeiro).

Ne /it Paspneinbl nporpamMmsl KosnmuecTBo yacos
1 | HavanbHble NOHATHS U 3aKOHBI XUMHH. 18
2 | Baxneiimme npeacTaBuTeN HEOPraHMUECKUX BEIIECTB. 17
KonuyecTBeHHbIE OTHOIIICHUS B XUMUU

3 | OcHOBHBIE KJIACCHI HEOPTAaHMYECKUX COCTMHEHUI 9

4 | Ilepuonuueckuii 3akoH u [leproanueckas cuctrema 8
xuMmudecknx 3neMeHToB J[.M. MenzeneeBa u cTpoeHHe aroMa.

5 | Xumuueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTENBHBIC 12
peaxkuu

7 | Pe3epr 4
Wroro 68

Buas! koHTpOIIA:

- BXOJIHOM — OCYIIECTBIISIETCS B HAYaJIe KaXKI0TO YPOKa, aKTyaIn3upyeT paHee N3yYeHHbIH yJaluMucs
Marepua, HO3BOJISET ONPENeTUTh UX YPOBEHb MOATOTOBKH K YPOKY;

- IPOMEKYTOUYHBII — OCYIIECTBISETCS BHYTPH KaKJ0T0 ypoka. CTUMYNIUpYeT aKTUBHOCTb,
HOJJIeP’KUBAET HHTEPAKTUBHOCTh 00yUeHUs, oOecrieunBaeT He0OXOAUMBbIH ypOBEHb BHUMAHUA,
MIO3BOJISIET YOCIUTHCS B YCBOCHUU 00y4aeMbIM TTOPIMNA MaTepraa;

- IPOBEPOYHBIN — OCYILIECTBIIETCS B KOHIIE KQXI0TO YPOKA; MO3BOJIIET YOSAUTHCS, YTO LIETIH,
MIOCTaBJICHHBIC Ha YPOKE JOCTUTHYTHI, YUaIlluecs yCBOMIIN TTOHATHS, IPEUIOKEHHBIE UM B XO/I€ YPOKa;
- UTOTOBBIN — OCYILIECTBIIAETCS 110 3aBEPIICHNU KPYITHOTO OJIOKH MIIM BCETO Kypca; MO3BOJIET OLECHUTh
3HAHUS ¥ YMEHUSI.

@DOopMbI KOHTPOJISL:

- YCTHBIH OIIpOC —

(bpoHTaIBHBII OIIPOC

- B3aHMOKOHTPOJIb

- XUMUYECKHUH TUKTaHT

- caMocTosTeNbHAs paboTa

- KOHTpOJIbHAs paboTa

- TECTHPOBaHUE

- UHAMBUyallbHas paboTa



IIporpamma mo xumum /151 9 Kjiacca cocTaBJIeHA HA OCHOBE

8.  ®epepanbubiii 3akoH 0T 20.12.2012 Ne273-D3 «O06 obpazoBanuu B Poccuiickoit
®enepanun» (cr.2, n.9,10)

9.  ba3sucHbIll yueOHBIH 1aH 00111€00pa3oBaTeIbHbIX YupexaecHuii PO MuHoOpa3oBaHus
Poccun ot 09.03.2004 Ne1312 «O0 yTBepkaeHuu ¢enepaibHOro 0a3ucHOro yueOHoro rnjiaHa u
MPUMEPHBIX Y4eOHBIX IIJIAHOB I 00111e00pa3oBaTelbHbIX YupexkaeHuit Poccuiickoit
Denepanun, peaM3yOIIX TPOrpaMMbl 00IIEro 00pa30BaHUs»

10. denpepanbHbIN IEpeUeHb YUEOHUKOB, PEKOMEHIOBAaHHBIX (JIOIMYIICHHBIX) K
UCIIOJIb30BaHMIO B 00pa3oBareabHOM mnpouecce B OY, peaau3yonmx IporpaMMbl 00IIero
00pa30BaHMsI U UMEIOLIUX TOCYIapCTBEHHYIO aKKPEIUTAIUIO (TIpUKa3)

11. [xonbHbIi yuebnsiii mian Ha 2020-2021 yuebnsblit roa

12. ®epepanbHbII TOCYTapCTBEHHBIM 00pa30BaTeIbHBIN CTaHAAPT

13. Aasropckoii mporpammbl O.C.I'abpuensiaa, cooTBeTcTBYIONICH DenepanpbHOMY
KoMITOHeHTY ['ocyapcTBeHHOro cranapta o0uero oopa3zoBaHus U TOMYIIEHHON
MunucrepcTBoM o0pazoBanus U Hayku Poccuiickoit denepannn

14. TIporpamma oCHOBHOTO 00IIIeT0 0Opa3oBaHus 1Mo XuMuH. 8-9 kinaccel. M: Jlpoda, 2015 1.

ABTOpPCKO# IporpaMMe COOTBETCTBYeT yueOHHK: «Xumus 9 kinace» O.C. [N'abpuemnsn, U.T.
OctpoymoB, C.A. CiagkoB «Xumus. 9 knace», Mocksa «IIpocsenienue» 2019 r.

H3yyeHne XUMHHU HA CTYNIEHH OCHOBHOI'O 0011Ier0 00pa30BaHUs HANIPABJIEHO HA
JOCTUKEHH e CIeIVIOUINX 1esIeil:

. @OopMUPOBAHHUE Y YHAIIUXCS XUMUYECKONW KAPTUHBI MUPA, KAK OPraHU4YECKOW YacCTH €ro
LIEJIOCTHOM €CTECTBEHHO-HAYYHOW KapTHHBI.
. Pa3BuTHe no3HaBaTeNbHbIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CLIOCOOHOCTEN

yyaluxcs B Ipolecce U3y4eHuss MMM XMMUYECKON HayKu U €€ BKJIa/la B COBPEMEHHBIN HayqHO-
TEXHUYECKUM mporpecc; (opMupoBaHre BAXKHEUIIINX JIOTHYSCKUX OTEPALUNA MBITIUICHUS
(ananus, cuHTe3, 00001IEHNE, KOHKPETH3allHsl, CPABHEHHE U JIp.) B IPOLIECCE MTO3HAHUSI CUCTEMBI
BOKHEHIINX MOHATHI, 3aKOHOB U TEOPUH O COCTABE, CTPOCHHUH U CBOMCTBAX XMMUYECKHUX
BEILIECTB.

. Bocnuranue yoe:xxIEHHOCTH B TOM, UTO IPUMEHEHHE MTOJIyUEHHBIX 3HAaHUN U YMEHUH 110
XMMHUU SBJISETCS OObEKTUBHON HEOOXOAMMOCTBIO JIsl O€30M1acHOM paboThl ¢ BElleCTBAMH U
MarepuajaMy B OBbITY U Ha POU3BOJICTBE.

. IIpoekTupoBanue 1 peann3anys BHITYCKHUKaMH OCHOBHOW LIKOJIBI JINYHOU
o0pa3oBareIbHON TPAEKTOPUU: BHIOOP Mpoduiis 00yueHus B CTaplIel IKoJe WU
npo¢eCCHOHAIBHOTO 00Pa30BaTEIbHOTO YUPEKICHUS.

. OBnajieHue KIH0UeBbIMU KOMIIETEHLIUSAMU: y4€OHO-TI03HABATEIbHBIMU,
UH(POPMAILMOHHBIMH, [IEHHOCTHO-CMBICIIOBBIMU, KOMMYHHKATUBHBIMHU

Cornacno denepanbHOMY 0a3UCHOMY YU€OHOMY TUIAHY /711 00pa30BaTEIbHBIX YUPEKICHUIN
Poccuiickoit denepannu pabouas nporpaMmma paccurtana Ha 34 yueOHBIX HEAEIH, YTO
cocTaBigeT 68 4acoB Ha U3y4eHHE XUMHH (2 yueOHBIX Yaca B HE/IEIO).

Ne /i1 Pasnensl nporpaMmMsl KonnuectBo yacos
1 | TIloBropeHHe OCHOBHBIX BOIPOCOB Kypca 8 Ki1acca U 6
BBEJICHHE B Kypc 9 Kkiacca
2 | Metamibl 15
3 | Hemerams 23
4 | Tlpaktukym Ne2. HemeTasioB u X coeAMHEHUN 3
5 | Opranuueckue COeAMHEHUS 10
6 O06001IeHre 3HAHNHT TI0 XHMHH 32 KYPC OCHOBHOM TITKOJTBI 9
7 | Peseps 2
Htoro 68

Buel koHTpOIS:




- BXOZHOHN — OCYIIECTBIISIETCS B Hayaje KakJ10ro ypoKa, akTyallu3upyeT paHee N3y4EeHHbII
yYalIMMUCS MAaTEPHAIl, IIO3BOJISIET ONPEICIIUTD UX YPOBEHb IIOATOTOBKHU K YPOKY;

- IPOMEXKYTOUHBINA — OCYILECTBISETCS BHYTPU KaX10T0 ypoka. CTUMYIHUpYET aKTUBHOCTb,
HOJJIeP’KUBAET UHTEPAKTUBHOCTh 00yUYeHHUs1, oOecreunBaeT HeOOXOAUMBbIM ypOBEHb BHUMAHUS,
MO3BOJISIET YOCIUTHCS B YCBOCHUU 00y4aeMbIM MOPIHUNA MaTepuana;

- IPOBEPOYHBIN — OCYILECTBIIAETCS B KOHIIE KQXKJIOTO YPOKa; MO3BOJISIET YOEIUThCSA, UTO LEIH,
IIOCTABJIEHHBIE HA YPOKE TOCTUTHYTHI, YUAIUEC YCBOUIM ITOHATHS, IPEAJIOKEHHBIE UM B XOZI€
YPOKa;

- UTOTOBBIN — OCYIIECTBIISIETCS 110 3aBEPUICHUN KPYITHOTO OJIOKH MIIH BCErO Kypca; MO3BOJISIET
OLICHUTb 3HAHUS U YMEHUS.

@OopMBbI KOHTPOJISA:

- YCTHBIU OIPOC —

(bpoHTaNBHBIN OIIPOC

- B3aUMOKOHTPOJIb

- MareMaTU4eCKUi JTUKTaHT

- caMocTosATeNIbHas paboTa

- KOHTpOJIbHas padoTa

- TECTUPOBaHUE

- UHIUBUyalbHas padoTa

Jlureparypa AJis1 y4aluuxcs:

1. Amuk6epona JL.IO. «3anumarensHas xumus», M, «ACT - IIpeccy, 2009r.

2. INa6puensa O.C. Xumus. 9 kmacc: pabodas Terpanp k yueOnuky 'abpuensua O.C. --
M.: lpoda, 2019.

3. E.A. Epemun, H.E. Ky3pmenko «CrnpaBoyHuk IIKoJgbHUKA 1o Xxumuu 8-11 kiacc, M,
«podax, 2000 r.

4. Xumust. 9 kitacc: yaeOHUK 111 001meo0pa3oBarenbHbIxX yupexaenuit/ 'adpuensa O.C.. -

M.: lpoda, 2019.

Jluteparypa ajs yyures:

1. I'abpuensn O.C., Meronuueckoe nocodue ans yuurens. Xumusa 8-9 kiacc. - M.: [Ipoda,

2018.

2. Tabpuensn O.C., OctpoymoB WN.I'. Xumus. 9 knacc: HacronmpHast kHura yuurens. - M.:

Hpoda, 2016.

3. I'opxoBenko M.1O. «IToypounsie pazpaboTku» mo xumuu 9 knace, ML, «Bako». 2004 r.

4. Komucapona JI.B., , IIpucsaruna U.I' «KoHTponbHble 1 poBEpOYHbIE pabOTHI IO XUMHUU 9

Kimacey», M., «9k3ameny, 2012r.

5. YuebGHOo-MeToiMuecKas rasera juid yuurene, uzgl. «llepsoe centsopsa», M., 2009 r.

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

DIIeKTPOHHBIE TOCOOUS:

CD nuckm «OOmass u HeopraHuyeckas Xumusi», OpraHudeckas XHUMHUS»
«BupryanbHas nabopaTopusi»

WHuTepHeT-pecypcesl:

http 4vww.cheme-astii.ru/chair/study/genchem/index.htmi
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



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

