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HHOACHUTEJIBbHAA 3AIIUCKA

[IporpaMma 1Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBjIeHa Ha OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO OOIIET0
obpazoBanusi, mnpexacraBieHHplx B ®I'OC OO0, a Takke Ha ocHOBe (denepanbHOW padoueit
[porpamMMbl BOCIIUTAHUS U C YU4ETOM KOHIICTIIIMM IPENoaBaHus yueOHOTO npeameTa « XuMus» B
oOpasoBartenbHbIX Opranu3anusax Poccuiickoni denepamnu.

[IporpaMmma 1o XwMHH JaéT MPEACTaBICHHE O IENAX, OOIIeld cTpaTerud OOydeHHS,
BOCIIUTAHUS W Ppa3BUTUs OOYy4alOUIMXCA CpEeJACTBAMH ydeOHOro mpeaMeTa, YyCTaHaBIUBAET
00s3aTeNIbHOE MPEIMETHOE COJEp)KAaHUE, NPENyCMAaTPUBAECT paCIpeleiIeHUe €ro Mo KiaccaM Hu
CTPYKTYpHUPOBAHUE 1O pa3jenaM U TeMaM MPOTrPaMMBbI 0 XMMUH, ONPEAEIIeT KOJNYECTBEHHbIE U
KAUECTBEHHBIE XapAKTEPUCTUKU COJEP)KAHUSA, PEKOMEHIYEMYIO IOCIEA0BATEIbHOCTh H3yUEHUS
XUMHUHM € Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH 00ydaromMXCsl, OMpeAesieT BO3MOKHOCTH MpEAMeTa JJIsl peann3anun
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM NPOrpaMMbl Ha YpOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHusl, a TAKKe TPEOOBAaHU K pe3ysibTaTaM 00yUeHHsI XUMHH HA YPOBHE
Hene M3y4yeHWs TMpeAMeTa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHOW JESTENbHOCTH
00yyJaromerocs o OCBOCHUIO0 y4eOHOT0 COACpIKaHUS.

3HaHME XMMHU CIYKHT OCHOBOHM Il OPMHUPOBAHUS MHPOBO33PEHHS OOYYaroIIerocs, €ro
IPEJICTAaBICHUA O MaTepHaIbHOM €IUHCTBE MHPA, BAXKHYIO POJb UIPAlOT pOpMHUpyEMble XUMUEN
MPEJICTABICHHUS] O B3aMMOIPEBPAIICHUSIX HEPTUU M 00 IBOJIOLMHU BEIIECTB B MPUPOAE, O MYTAX
pemeHust  TI00aNBHBIX  MPOOJIEM  YCTOWYMBOTO  Pa3BUTHS — YeJOBEYECTBA —  CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peanu3aliiil BO3MOXHOCTEH NJIsi caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHAIEHOW TPAaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH OO0yyarommxcs,
HAaBBIKOB WX  CaMOCTOSITEIbHOW  y4eOHOW  JEeSATCNbHOCTH,  OKCIICPUMCHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B TOBCEIHEBHOW IKU3HU, TaKk U B
MpoeCCUOHAIBHON JEATEIHHOCTH;

3HAKOMHT CO CTIeNU(PUKON HAYYHOTO MBIIUICHHUS, 3aKIaIbIBAET OCHOBHI 1IEJIOCTHOTO B3TJIsAa
Ha EIUMHCTBO TNPUPOABI U UEIOBEKa, SIBJISETCS OTBETCTBEHHBIM JTanmoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyYarOIINXCS;

croco0cTByeT (pOPMHPOBAHUIO LIEHHOCTHOT'O OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30oBaHUe 00yJarOIIUXCS.

JlanHbple HampaBieHUST B OOYYCHHMM XUMHUU OOECIEUYMBAIOTCS CHEIU(UKON comepx aHus
y4eOHOro TMpeIMeTa, KOTOPBIM SBISETCS MEeJaroruueckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOi
HayK{ XMMUU Ha ONpeeNEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS OPHEHTUPOBAH HA OCBOCHHE
00yJaroNMMHUCS CUCTEMBI MEPBOHAYAIBHBIX MOHATUM XHUMHH, OCHOB HEOPTaHMYECKOW XHUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa conep)KaHHs NHpOrpaMMbl MO XHMHUU CQOPMHpPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxoaa k e€ uzydenuto. Coaep:kaHUE CKIIAJBIBAETCS M3 CHCTEMbl MOHATUH O XHWMHUYECKOM
AJIEMEHTE U BEIIECTBE U CHUCTEMBI MOHATUN 0 XUMUYecKoi peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHILHUIY MOCIEAOBATEIBHOTO Pa3BUTHSl 3HAHWW HA OCHOBE TEOPETUUYECKHX
MPEJICTaBICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YY€HHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— IPEJCTaBIEHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIINY BEILIECTB B paCTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OHMIUPHUYECKH TMOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEIOBATENLHO OT OJHOTO YPOBHSI K APYTOMY, BBITIOJHSSA
GYHKIIUN OOBSICHEHUS M MPOTHO3HPOBAHUSI CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MTOTYYEHUS N3y4aeMbIX BEILIECTB.



OcBoeHHe TpPOrpaMMbl IO XUMHH CHOCOOCTBYeT (OPMHUPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTaBJIAIOLICH HAYYHOM KapTHHBI MHpAa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOIIECHMsI K HAy4YHOMY 3HAHUIO M METOJAaM NO3HaHWs B Hayke. M3yueHue xumuu
IPOMCXOTUT C MPHUBIICYCHUEM 3HAHUH W3 paHee U3YUYEHHBIX yUEOHBIX MpeaMeToB: « OKpyKaromui
Mupy», «buonorus. 57 knacce» u «dusnka. 7 Kiacey.

[lpy U3y4eHUU XMMUU TPOUCXOTUT (POPMHPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKH KaK
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUUYECKON IEATEIbHOCTH YeJOBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTYpHl. 3ajaya y4eOHOro NpeaMeTra COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XHMHUYECKUX 3HAHMM — BaXHEHIIUX (PAKTOB, MOHSTHI, 3aKOHOB U TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHI MHUPOBO33PEHUYECKOTO XapakTepa, s3blKka HAyKH, B
MPHUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS MPU M3YyYEHUH BEIIECTB U XMMHUYECKUX peakuui, B
GopMHpOBaHMM H PAa3BUTUM TIO3HABATENBHBIX YMEHUH M WX NPUMEHEHHH B Y4EOHO-
MO3HABATEIILHON U y4eOHO-MCCIIEIOBATENLCKON JEesATeIbHOCTH, OCBOCHHHM MpaBHIl 0€30MacHOro
oOpallieHus C BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HH.

[Ipy wu3yyeHHMH XUMHUH Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI Ba)KHOE 3HAUEHUE
IPUOOPENTHN TaKUe LIETH, KaK:

— (opmupoBaHNE WHTEIVIEKTYalbHO PAa3BUTOM JUYHOCTH, TOTOBOM K camMo00Opa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPHHSTHIO PEHICHUH, CIOCOOHON alaiTHPOBATHCS K OBICTPO
MEHSIOLIMMCS YCIIOBUSIM JKU3HU;

— HaIlpaBJICHHOCTb OOy4Y€HHsS Ha CHCTEMAaTUYECKOE€ NpUOOIeHHEe O00ydarommxcs K
CaMOCTOSITENbHOM MO3HABATEILHOM JNESTEILHOCTH, HAyUYHBIM METO/JaM IO03HaHUs, (OPMUPYIOLIUM
MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— ofecrnedyeHUe YCIOBUHM, CIIOCOOCTBYIOMIMX MNPUOOpETEeHUI0 OOYYaIOIUMUCS —OIbITa
pa3HoOOpa3HOW JAESTEIbHOCTH, IMO3HAHUS M CaMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

— (opmupoBanue o61me (yHKIMOHATBHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
qrclie YMEHUI OOBACHATh U OLICHUBATDH SIBJICHHS OKPYXKAIOIIET0 MUPA, UCIOIb3Ys 3HAHUS U OIBIT,
MIOJIyYEHHBIE [TPU U3yUYEHUU XUMUU, IPUMEHATh UX MIPHU PELIEHUH ITPOOJIEM B TOBCEAHEBHOMN KU3HU
U TPYZOBOM IEATEIBHOCTH;

— (opmupoBaHue y 00ydaroIUXCsl T'YMaHUCTHYECKUX OTHOILIEHWH, NOHMMAaHUsl 1IEHHOCTH
XUMHUYECKHX 3HaHWHA I BBIPAOOTKM HKOJIOTHUECKH IeJIecCO00pa3HOro IMOBEAEHUs B OBITY U
TPYAOBON JAEATEIBHOCTH B IEJNSAX COXPAHEHHS CBOErO 3J0POBbS U OKPYXKAIOMIEH HPUPOIHOU
Cpenbl;

— pa3BUTHE MOTUBALMU K O0yUEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHUS OOIIEUEIOBEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQHiIs U
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00yYEeHHUSI.

OOmiee 4MciIO 4YacoB, OTBEAEHHBIX Ui M3YYEHHS XHMHUHM Ha YpPOBHE OCHOBHOI'O OOIIETo
oOpasoBanus, cocTaBisgeT 68 yacoB: B § kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/bHbIE XMMHYECKHE TIOHATHUS

[Ipeamer xumun. Posib XuMuu B )KM3HU YesloBeKa. XMMUS B CUCTEME HayK. Tena u BemecTna.
®du3nuecKue CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHuE BeliecTB. [loHsTHE 0 MEeTOjaX MO3HAHUS B
xumun. Yucteie BemecTBa U cMecu. CriocoObl pa3aesieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUECKHUE 3JIeMEHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas (popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BemecTB. OTHOcHUTENbHAass aToMHass Mmacca. OTHOCHUTENIbHas MOJIEKYJIIpHas Macca.
MaccoBas 10J1s1 XUMHUYECKOT0 3JIEMEHTA B COCTMHEHUH.

KonuuectBo BemectBa. Monb. Monsipaas macca. B3anMocBsI3p Koau4ecTBa, Macchl M 4ncia
CTPYKTYpPHBIX €IMHUII BeulecTBa. Pacu€rel mo Gpopmysiam XUMHUECKUX COCIMHEHUH.

®u3nueckue MW XHUMHUYECKHE SBJICHHsA. XUMHUYECKas peakuus M €€ MpPU3HAKU. 3aKOH
COXPaHEHHs Macchl BELIECTB. XUMHUYECKHE ypaBHeHus. Kiaccuduxanus XMMHUYECKUX peakuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHUYECKOW MOCymoH, mpaBuiamMu paboThl B jaboparopuud W mpuéMaMu
oOpaieHust ¢ JIaDoOpaTOPHBIM OOOPYNOBAaHUEM, HW3YYCHHWE M OINUCaHUEC (U3UYECKUX CBOHCTB
00pa3110B HEOPraHMYECKUX BEIIECTB, HaOMoAeHne Qu3ndyeckux (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYINKe, KUIIEHUE U KOHJAEHCAlUs BOJAbI) U XMMHUYECKUX (TOpEHHUE CBEYH,
MPOKaMBaHUE MEAHOW MPOBOJIOKH, B3aMMOJICHCTBIE Mella ¢ KHCIOTOMN) SIBJICHUI, HAONI0IeHUuEe U
ONMCAaHNE MPU3HAKOB MPOTEKAaHUs XUMHUYECKHX PEaKIHUil (pa3joKeHue caxapa, B3aUMOJEHCTBUE
CEpHON KHCJIOTHI C XJOpHAOM Oapusi, paznoxenue ruapokcuaa menu (II) mpu HarpeBanuu,
B3aUMOJICUCTBUE Kele3a ¢ pacTBopoM cosi Menu (I1), uzydyenune cnocobOOB paszzeneHus cMecei: ¢
MOMOIIbI0 MarHuTa, (UILTPOBAHME, BBHIIAPUBAHHE, NUCTWILIALUS, XpoMmarorpadus, MpoBeacHUE
OUHCTKM TIOBAapEHHOM COJM, HaONIOJICHWE M ONHUCaHHE pEe3yJbTaTOB IPOBEJIEHUS OIIbITA,
WITIOCTPUPYIOIIET0 3aKOH COXPaHEHHs MacChl, CO3JaHNe MOEIIeH MOJIeKyJ (IIapOCTEP>KHEBBIX ).

BaskHeiilue npeacTaBuTe/IM HEOPraHUYECKHUX BelleCTB

Boznyx — cmech razos. CocrtaB Bo3myxa. Kucnopon — 31€MEHT M NPOCTOE BELIECTBO.
Haxoxpaenue kucinopoaa B mpupoje, pU3NYeCKue M XUMHUYECKHE CBOICTBa (peakluu TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopona. CrnocoObl TOJNyuyeHHs KHUCIOpoJa B J1abopaTopuu U
npoMblnuieHHOCTH. KpyroBopoT kucinopoga B mnpupoae. O30H — auioTponHas MoAuduKanus
KHCIIOpOJa.

TemoBoil 3(Q(deKT XUMHUECKOH peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS, 0JK30- H
DHAOTEPMUYECKUE peakuuu. TOIUIMBO: yrolb M MeTaH. 3arps3HEHUE BO3[yXa, YCHIICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — anemeHT 1 npoctoe BemecTBo. HaxoxxaeHue Bogoposia B mpupoje, Gpuzndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oayueHus. KucioTs! u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHACBIIICHHBIE PACTBOPHI. PAaCTBOPUMOCTS BEILIECTB B BOZAE. MaccoBas 10715 BELIECTBA B PaCTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOAEC M B JKU3HHM YEIIOBEKA.
KpyroBopot Bozsl B ipupojie. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOJHBIX BO.

Knaccudukanmust Heopranmveckux coenunennid. Oxcuapsl. Knaccudukarmuss OKCHIOB:
cojieoOpa3zyromue (OCHOBHBIE, KUCIOTHbBIE, aMm(poTepHble) U HecosneoOpasyronie. Homenknarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyuenne okcuaos.

OcnoBanus. Krnaccupukanust ocHOBaHMH: IIENOYM U HEPACTBOPUMBIE OCHOBAHMUSL.
Homenknarypa ocHoBaHuil. dusznueckne M XHUMHYECKHE CBOMCTBAa OcHOBaHui. IlomydyeHue
OCHOBAaHUM.

Kucnotel. Knaccuduxanuss xucinor. Homenkiarypa kucinor. Ousnyeckue U XMUMHUYECKHE
cBoiicTBa kucior. Psan akruBnoctu metamioB H. H. bekerosa. [lonmyyenue Kucior.

Comu. Homenknatypa comneil. @uznyeckrue M XUMHUYECKHME CBoWcTBa coiieil. [lomydenue
COJIEH.



I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNICHUE COAEpX aHHs KHUCIOpOAa B BO3[yXe, MOJy4YeHHE, COOMpaHUe,
pacrio3HaBaHME M HW3YyYEHHE CBOWMCTB KHUCIOPOJA, HAOIIOJACHHWE B3aUMOICWUCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U TPEKpaIIeHUs TopeHus (moxkapa), 03HAaKOMIJICHHE C
oOpa3LamMu OKCUJIOB U ONMCAHHUE UX CBOWCTB, [TOJIy4€HUE, COOMpaHUE, pacllO3HABaHUE U U3yUEHUE
CBOMCTB BOjiopoJia (rOpeHme), B3aumojehcTBue Boaopoaa ¢ okcumom Mmeau (II) (Bo3MoxkHO
UCIIOJIb30BaHNE BHJICOMATEPHATIOB), HAONIOJCHHE OOpa3lloB BEIISCTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBaHHE OCOOEHHOCTEW  pAcTBOPEHHS BEIIECTB C  Pa3IU4YHONM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIIEHHOW MAacCOBOM [JIOJIEM pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOJBI C MeTaUlaMH (HAaTpUEM M KaiblieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUAIOB), HCCIIEJOBaHME O0Opa3L0B HEOPraHMYECKUX BEILIECTB pPa3IMYHBbIX KJIACCOB,
HaOJI0/IeHUE M3MEHEHHUS] OKPAacKM WHIUKATOPOB B PAacTBOpax KHUCJIOT U IeJIoyel, h3yuyeHue
B3aumozeiicTBus okcuaa meau (II) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT ¢ METaJJIaMH, PEaKLUi
HEWUTpalHu3aluu, II0JIy4YEeHNE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METaJlla IPYTUM U3
pacTBOpa COJM, pEIICHUWE OHKCIEPUMEHTAIBHBIX 3aJad 1o TeMe «Baxnelmue Kiaccsl
HEOPraHWYECKUX COCTUHEHUIN.

Hepuoauveckuii 3akon u Ilepuoamyeckasi cucreMa xuMudeckux 3iemenros /I. W.
MenpeneeBa. CTpoeHue aTroMoB. XHUMHYeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakumuu

[lepBble MONBITKH KIACCU(UKALNU XUMUYECKHX 3JeMEHTOB. [[oHsATHE O Ipynmax CXOIHBIX
AJIEMEHTOB (ILI€JI0YHBIE U I1IE€JI0YHO3EMENbHbIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMmpoTepHbIe OKCUABI U TUAPOKCUIBIL.

Ilepuonnueckuii 3akoH. Ilepumonmueckas cucremMa XuMmuYeckux oanemeHrtos [, M.
MenneneeBa. Kopotkonepuonnas u mHHOnepuonHas ¢opmbl Ilepuoanueckoil cucteMbl
xumuueckux snemMeHtoB J[. W. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siiep. M3oTonel. Dnekrponsl. CTpoeHue AIEKTPOHHBIX
o0osouek aToMoB mepBbIXx 20 xumuueckux osinemeHToB Ilepuoanmdeckoit cucremsr . W.
MengeneeBa. XapakTepuCTHKa XUMHYECKOIO 3JIEMEHTAa MO ero mnonoxeHuto B [lepmonmyeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOJAM.

3unauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMUYECKUX IEMEHTOB IS
pa3BUTHA HayKu U npakTuku. [. . MenneneeB — y4€HbIN U Tpak1aHNH.

Xumudeckas CBSI3b. KoBanenrtnas (monsipHas u HeMnoJsipHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.

Crenenb okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiiuu. [Ipolieccrl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pasloB BEIIECTB METAJUIOB U HEMETAJIJIOB, B3aUMOJEHCTBUE THIPOKCUIA IIUHKA
C pacTBOpaMH KHCIOT U IIeJoYeil, MpOBEJEHHE ONBITOB, WUIIOCTPUPYIOUINX MpPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIIUi (TOpEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHUS).

Mestcnpeomemnuwie ceasu

Peanuzanusi MeXnpeaIMETHBIX CBA3€H NMpPU M3YYEHHH XMMHUHU B § KJIacCe OCYIIECTBIISIETCS
yepe3 HCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSITHH, TaK M MOHATUH, SBISIOLIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01re ecTeCTBEHHO-HAayUHbIE MOHATUSA: HAy4HbIN (DaKT, rUnoresa, TEOpUs, 3aKOH, aHaJU3,
CUHTE3, Kiaccu(ukamusi, TMepUOJUYHOCTh, HAONIOJCHHUE, OJKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHHNE, MOJIENb, SIBJICHUE.

®usnka: MaTepusi, aroM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUA, HW30TOIbI,
pPaZMo0aKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, BEIIECTBO, Telo, O0BbEM, arperaTHoOe
COCTOSTHUE BEIIECTBa, ra3, (U3NYCCKUE BEIHYMHBI, C€IUHUIBI H3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3061, CoHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.



I'eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TIOPOJBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOILIUBO, BOJHBIE pECYPCHL.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA IIPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHMSI IPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUS
JOCTUTAIOTCS B X0J¢ OOyUYeHHs] XUMUHU B €IUHCTBE YU€OHOH M BOCIHMTATEILHOW JIEATEILHOCTH B
COOTBETCTBUU C TPAJULUOHHBIMU POCCUUCKUMU COLMOKYJIBTYPHBIMU U TyXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIME B OOIIECTBE NpaBUJIAMH W HOPMAaMU MOBEJCHHUS U CIOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAaMOPA3BUTHSI U COLIMANIU3ALUN 00yYatOIIUXCsl.

JIM4HOCTHBIE pe3yNbTaThl OTPAXAlOT T'OTOBHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCA
CHUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPHEHTAM WU PACIIUPEHUE OIbITa ACATEIBbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMoTHYeCKOro BOCIIUTAHUA:

LIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyUYHOMY
HACJIEUIO, TOHMMAHUSl 3HAYEHUS XHMHUYECKONM HAayKd B >KM3HM COBPEMEHHOTO OO0IlecTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOW HH(OpMAIMEe O MepeJOBBIX TOCTHKEHUSX M OTKPBITHIX
MHUPOBOH U OT€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpOICTBE MHpa
1 00IIECTBA;

2) rpaJIaHCKOr0 BOCIIUTAHUS:

IPEJCTaBICHUST O COLMAIbHBIX HOpMax M IMpaBWIaX MEXJINYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTHM B OOIIECTBEHHO TIOJIE3HOH, y4eOHO-
UCCJIEIOBATEIbCKOM, TBOPUECKON U JAPYTUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpazHOI
COBMECTHOHM [IEATENIBHOCTH MPH BBHINOJHEHUH Y4YeOHBIX, MO3HABATENbHBIX 3a/1a4, BHIIOJHEHUHU
XUMHUYECKHUX AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX IIPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHUMAaHUIO U
B3aMMOIIOMOIIIH B Mpoliecce ITON y4eOHOI AesITeNbHOCTH, TOTOBHOCTU OIICHUBATh CBOE MOBEICHUE
U TOCTYNKH CBOMX TOBApHUILIEH ¢ MO3UIMH HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIE/ICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

MHUPOBO33PDEHUYECKUE  NPEICTABICHHUS O  BEIIECTBE M XUMHUYECKOM  pEaKlMH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U COCTaBISIOLIUE OCHOBY IS
MOHUMAaHMsl CYIIIHOCTH HayYHOH KapTHHBI MHpa, MPEJICTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTUS NIPUPOABI, B3AUMOCBS3SIX YEJOBEKa C MPUPOJHOM cpeloi, O poiav XMMHUU B MO3HAHHUU
ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHBBI, HANpaBICHHbIE Ha TOJYYEHHUE HOBBIX 3HAHMM IO XHMMHH,
HeoOXonuMble i OOBSICHEHUS HaONI0aeMbIX IPOLIECCOB U SBJICHUH, IO3HABaTEIbHOM,
MH(OPMALIMOHHON M YUTATEIbCKON KYJIbTYphl, B TOM YHCJIE€ HABBIKOB CAaMOCTOSITENIbHON pabOThI €
y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoll, IOCTYMHBIMM TEXHUYECKMMHU CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOYYEHMIO M TO03HAHMIO, JII0003HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000Opa30BaHMIO, TMPOEKTHOW M HCCIEIOBATEIHCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUS B AJIbHEHILEM;

4) dopMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHHE LIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3J0POBbIO, YCTAaHOBKHU
Ha 3JIOpOBBIM 00pa3 JKW3HHM, OCO3HAHHE TMOCJIEICTBUNH W HENPUSITHE BPEAHBIX MPUBBIYEK
(ynotpeOyieHusT aJKOrojisi, HAapKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJCHUS MpPaBUI
0€30MacHOCTH NP O0PALIEHUH ¢ XUMHUYECKUMH BELIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy10BOro BOCIIUTAHUSA:

MHTEpEC K MPAaKTUYECKOMY H3y4eHHUIO0 Ipodeccuil U TpyAa pa3iIuyHOro poja, yBaKEHHE K
TPYZy U pe3yJibTaTaM TPYJOBOH J€ATEIbHOCTH, B TOM UUCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHUU MO XMMHUH, OCO3HAHHBIN BHIOOP MHAMBHUAYAIbHON TPAEKTOPUH MPOJOJIKEHHS] 00pa30BaHU
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMMH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCTeIHON TPOPECCHOHATTEHON JEATENPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTb aJallTUPOBATHCA B IPOPECCHOHATIBLHOM cpere;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:



9KOJIOTUYECKU L€IeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHHMKY XXH3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MOHMMAaHUE IEHHOCTU 3J0pOBOrO0 M 0e30macHOro olpas3a >KH3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 370POBbIO, OCO3HAHUE
IICHHOCTH COOJIIOZICHUS MpPaBml 0€3011aCHOTO MOBEAEHUs IpU paboTe C BEleCTBaMH, a TaKXKe B
CUTYalUsAX, YTPOXKAIOIINX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHSATH 3HAHUS, [IOJydaeMble NIPU U3yUYEHUU XUMHH, Ui PELICHUs 3a1ad,
CBA3aHHBIX C OKPYXKAIOWIEH MNPUPOJHONW CpPENOW, N IOBBIEHUS YPOBHS OSKOJIOIMYECKON
KYJIbTYpBl, OCO3HaHUS TJIO0AIBHOTO XapaKTepa SKOJOTHYECKUX MpoOJIeM M MyTel UX pereHus
IIOCPEACTBOM METOJOB XMMHH, HKOJIOIMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOMN U COLIMATIbHOM IPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpenMETHBIX pe3yJIbTATOB BBIACHSIOT 3HAYMMBIE I (OPMHUPOBAHUS
MHPOBO33pEHUs OOILICHAYYHbIE TMOHATHUS (3aKOH, TEOpHs, NPUHIMI, THUIOTE3a, (aKT, CUCTEMa,
IpoIiecC, SKCIEPUMEHT U JPYroe.), KOTOPbIE HCHOJB3YIOTCS B €CTECTBEHHO-HAyYHBIX yUEOHBIX
IpeaMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHWH M3 THX MPEIMETOB (POPMHUPOBATH MPENCTABICHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, W YHUBEpCAIbHBIC y4eOHbIE ACUCTBUS (TI03HABaTENbHBIE,
KOMMYHUKATHBHBIC, PETYJSTHBHBIE), KOTOpble 0OecreunBaroT (GOPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOW AEATEIBHOCTH.

IMo3naBaTe/bHBbIE YHHBEPCAJIbHBIE YUeOHbIE AeiicTBUSA

Ba3oBble j1oruveckue aeicTBUA:

YMEHHSI UCTIOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIIJICHUS TIPH OCBOSHUH 3HAHUIL: pAaCKpPBIBATh
CMBICJI XUMUYECKUX TMOHATUH (BBIICIATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABINBATH B3aMMOCBS3b
C IpYTUMH HOHSTHAMH), HCIIOJIb30BaTh MOHATHS ISl OOBSCHEHUS OTJACIBHBIX (DAKTOB M SBICHUH,
BBIOMPATh OCHOBAHUSA W KPUTEPHH Ui KIACCH(DUKALMU XUMHUYECKHUX BEIIECTB U XHUMHYECKHX
pEaKkIuii, yCTaHABIUBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXAY OOBEKTaMH M3y4YCHUS, CTPOUTH
JIOTHYECKUE pacCyXIeHHus (MHIyKTHBHBIC, JCAYKTHBHBIC, 10 AHAJOTHH), JIeJaTh BBIBOABI W
3aKJIFOYECHHUS;

YMEHHE TPHUMEHSATh B IpOIecce IMO3HAHMS TOHATHA (IIPEIMETHBIE M METalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENM, HCIOJIb3yeMble B XUMHMH, HPeoOpa3oBbIBATH IIHPOKO
NpUMEHSeMble B XMMHU MOJIENIbHBIC TPEACTABICHUS — XUMHUYECKUI 3HAK (CHMBOJ JJIEMEHTA),
XUMHYeckass (opMysa M yYpaBHEHHE XUMMUYECKOW peakUud — TpU pelIeHuH ydeOHo-
MO3HABATENBHBIX 33/1a4, C YYETOM ITHX MOJICITBHBIX IPEICTABICHUH BBISBISATh U XapaKTEPH30BATh
CYLIECTBEHHbIE NMPU3HAKU M3yYaeMbIX O0BEKTOB — XUMUYECKHUX BELIECTB U XUMHUYECKUX PEAKIIHMH,
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, IPHYUHHO-CIICICTBEHHBIE CBSI3U M IPOTHBOPEYHS B H3y4aeMbIX
npolieccax U sIBICHUSX.

Ba3oBble nucciegoBaTe/bcKue IeiiCTBUS:

YMEHHE UCMOJIb30BaTh MOCTaBIEHHbIE BOMPOCHI B KAYECTBE NHCTPYMEHTA MO3HAHUS, a TAKKe
B KaueCTBE OCHOBBI JUIsI ()OPMUPOBAHHS TUIOTE3bI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CY’KJICHUH;

nproOpeTeHne OombITa IO IUIAHUPOBAHWIO, OPraHW3allMd W TIPOBEICHHIO YYCHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOJI0JaTh 3a XOJOM IpOIIEeCcca, CaMOCTOSTENLHO MPOrHO3UPOBATh €ro
pe3yabTar, (QopMynupoBaTh OOOOMICHWS W BBIBOJIBI 1O pE3yJbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

PabGora ¢ undopmanmeii:

yYMEHHUE BBIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIUIO PA3TUYHBIX BHJIOB U
dbopM TpencTaBieHUs, MONyY4aeMyl0 W3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs JHUTEparypa
XUMHUYECKOTO COJIEpKaHMsl, CIIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh
POTHBOPEUYMBYIO U HEOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPHUMEHATh Pa3InYHble METO/bI U 3alpoChl MPHU MOUCKE M 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMUMBIX JIJISl BHITIOJHEHUS! YUY€OHBIX M TIO3HABaTEILHBIX 337ad
OTpeNeNIEHHOr0 THUMa, NpuoOpeTeHHe OombITa B 00JacCTH UCIOJNb30BaHUS HMH(OPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJAJCHUE KYyJIbTYPOH aKTHBHOTO HCIIOJIb30BAHHUS DPA3TMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMAaJbHYIO (opMy THpeacTaBICHUs



uHbOpMallMl M WUIIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMH CXEMaMH, JuarpaMMamy,
Ipyrumu GpopmamMu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHE HCIONb30BaTh M aHAJIM3UPOBAaTh B Ipolecce Y4eOHON M HCCIeI0BaTeNbCKOM
JeSITeIbHOCTH WH(POPMALIHIO O BIUSHUH TPOMBIIIICHHOCTH, CEJIbCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPYKaroleld TPUPOJHON Cpebl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe /1eiiCTBUS:

YMEHHS 3a7]aBaTh BOMPOCHI (B X0/€ [uanora u (W) JUCKYyCCHH) IO CYIIECTBY 00CyKIaeMon
TEMBI, POPMYIIMPOBATH CBOM MPEIIOKEHUSI OTHOCUTEIIFHO BBHIMIOJIHEHHS MTPEIOKEHHON 3a/1auu;

YMEHUS IPEICTaBIATh OJIYYEHHBIE PE3YJIbTATHl I03HABATEIbHON NEATEIbHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTax; JelaTh MPE3CHTALUI0  PE3YyJbTaTOB  BBINOJIHEHMS  XMMHUYECKOIO
JKcIepuMeHTa (J1abopaTOpHOro OmbITa, JabopaTopHOil pabOThl MO HCCIEJOBAHHIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHSI y4eOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HABATENBHOM H
UCCIIEIOBATEIBCKON IESTEILHOCTH MPH PEIICHUN BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE yu€Ta 00LINX
MHTEPECOB U COTrJacOBaHUs MO3ULUN (0OCYXKIeHHsS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIIMSI COBMECTHBIX JICHCTBHI, ONIpe/IelIeHHe KPUTEPHUEB 110 OL[EHKE KayecTBa BHIIOJIHEHHON
paboThl U ApyTHUE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA:

YMEHUE CAMOCTOSITEJIbHO ONPENENATh LENHU ACSITENbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO AESITEILHOCTD, BEIOUpATh HanboJee
s dexTrBHBIE CIOCOOBI pelIeHUs] yUeOHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSTEIHHO COCTABISATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUM MPU BBHINOJHEHUU 3aJaHUN C YUETOM
MOJy4YeHUsI HOBBIX 3HAaHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEaKIUsAX, OLIEHUBATH
COOTBETCTBUE IIOJYYEHHOIO pe3yibTara 3asBJICHHOM 1elu, YMEHHE HCIOJb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUU 3a/IaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pPE3yJbTaTOB IO OCBOEHHIO O00s3aTEIBHOIO COAEp)KaHUS,
YCTAaHOBJICHHOTO JaHHOW (QemepanbHOl  pabodeil MporpaMMoM, BBIJCHSIOT: OCBOCHHBIC
00yyaromyMuUCs Hay4Hble 3HAaHUS, YMEHHUS U CIIOCOObI IeHCTBUM, crienupuIecKue sl peIMeTHON
ob0nactu «XuMUS», BUIbI JNEATEIBHOCTU MO TOJYYEHHIO HOBOI'O 3HAHHUSA, €ro WHTEpIpeTalui,
peoOpa30BaHUIO M MPUMEHEHHIO B Pa3INYHBIX YYEOHBIX U HOBBIX CUTYaIUSIX.
K koHiy oOyueHuss B 8 kJjacce IMpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:
® pACKPBIBATH CMBICI OCHOBHBIX XMMHMYECKUX MOHSATHUH: aTOM, MOJIEKYJa, XUMHUYECKHUM
AJIEMEHT, IPOCTOE BEILIECTBO, CII0KHOE BEILIECTBO, CMECh (OJHOPOHAsI U HEOTHOPOAHAS),
BAJICHTHOCTb, OTHOCUTEJIbHAS aTOMHAsi U MOJIEKYJIIpHas Macca, KOJIUYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsh Macca, MaccoBas JOJS XUMHUYECKOTO DJJIEMEHTAa B COCAUHEHUH,
MOJISIPHBIA 00BEM, OKCU, KHCII0Ta, OCHOBAHUE, COJIb, HJIEKTPOOTPHUIIATEIbHOCTh, CTETIEHb
OKHUCJICHHS, XHMUYecKas peakuus, Kiaccu(uKalus peakiuil: peakluuud COeIUHEHUS,
pEaKIMU pa3IoKeHUs, peakluy 3aMeIleHHs], peak[ii OOMEHa, 3K30- ¥ YHJOTEPMUYECKHE
peakiuu, TerIoBor 3(PeKT peakiuu, sapo aToma, dJIEKTPOHHBIN CI0W aToMa, aTOMHast
opOuTaNb, paidyc aroMa, XMMHYECKas CBsI3b, MOJIAPHAS W HEMOJSpHas KOBAJICHTHAs
CBS3b, WOHHAas CBS3b, WOH, KATHOH, AaHHWOH, pPAaCTBOpP, MAaccoBas JOJS BEIIECTBA
(TIpoLIeHTHAs! KOHILIEHTPAIHs) B PaCTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX NOHATHUA W NPUMEHATH ITH
MTOHATUS ITPU ONMCAHMM BEIIECTB M UX MTPEBPAILCHU;

® CIIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJI1 COCTaBJIEHUsI (POPMYI BEIIECTB U ypaBHEHUM
XUMUYECKUX PEAKIUM;

® OMNpeneisaTh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OHHApHBIX COEAMHEHHSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OHHApHBIX COEAMHEHMSIX, NPUHAMIEKHOCTh BEIIECTB K
ONpeneIéHHOMY KJIacCy COEOUHEHHMH 1o ¢dopMmyiaM, BHJ XHUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;



packpsiBaTh cMmbici [lepuonnueckoro 3akona JI. M. MeHnneneeBa: neMOHCTpUPOBATH
MOHMMAaHHUE TMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XHMMHYECKHUX DJEMEHTOB OT HX
nojsoxkeHuss B Ilepuoauueckoil CUCTEME, 3aKOHOB COXPAaHEHMsS MacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHSI, 3aKOHA ABOTaJIpo;

ONMKCHIBAaTh W XapakTepu3oBaTb Tabmuunyio ¢opmy Ilepuogumueckoit  cucTembl
XUMHYECKHX JJIEMEHTOB: pa3iuyaTh MOHATHUS «TJaBHas noArpynna (A-rpynma)» u
«mobounass mnoarpynmna (b-rpymma)», wmaneie W OOJBIIME TEPHOIBI, COOTHOCHUTH
o0o3HavyeHus, KOTopble uMerTcss B Tabnuie «llepuonnyeckas cucteMa XUMHYECKHX
anemeHToB JI. M. MeHneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHMSI aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsal sAapa, oOliee YHCIO DSJIEKTPOHOB U
pacrpeziefieHue X MO0 IEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIUPOBATh XMMHUYECKHE BJIEMEHTHI, HEOpraHMYeCKHE BEIIeCTBa, XMUMHUYECKUE
peakiuu (1O YMUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY
dbdexry);

XapakTepU30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB,  MOATBEpXKAash  OMHCAHWE  MPUMEPAMU  MOJEKYISpPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT KX KadeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPAIICHUI B PA3IMUHBIX YCIOBHSIX;
BBIUUCIIATH OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIeMEHTa 1o (opMyJie COEIMHEHUS, MACCOBYIO JIOJIO BEIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peaKklnu;

MPUMEHSTh OCHOBHBIE ONEpPallMd MBICIUTENBbHOM JESTENbHOCTH — aHallu3 W CHHTE3,
CpaBHEHHE, O0OOIICHHME, CHUCTEMATH3AINI0, KJIACCU(UKAIMIO, BBISBICHHE NPUYAHHO--
CIIEICTBEHHBIX CBSI3€W — M U3YYEHHS CBOMCTB BEIIECTB W XHUMHUYECKHUX PEaKIIMiA,
€CTECTBEHHO-HAYy4YHbI€ METOJbl [M0O3HAHUS — HaONIOICHNUE, U3MEPEHHE, MOJIEIMPOBAHUE,
9KCIIEPUMEHT (peabHbI U MBICICHHBIN);

clefioBaTh  MpaBMJaM  IOJb30BAHUSA  XUMMYECKOW TMOCyAOM W Jab0OpaTOpPHBIM
o0opys0BaHMEM, a TaKXKe IpaBuUjaM OOpaleHUs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLIMSAMHU MO BBIIOJIHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHUIO U
coOMpaHnui0 Ta3000pa3HbIX BEMIECTB (BOMOPOJAa U  KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINpPEACIEHHOW MAacCOBOU JIOJIEW pacTBOPEHHOIO BEIECTBA, INIAHUPOBATh U
IPOBOAMTh XHMHUYECKHE SKCIIEPUMEHTHI 110 pPAaClO3HABAHMIO PAcTBOPOB IlEJIoYed u
KHCJIOT C TOMOUIbI0 MHIMKATOPOB (JakMyc, (heHon(TalenH, METUIIOPaHK U JAPYTHe).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB u (uudposbie)
n/n TeM MpPOrpamMMbI Beero Koutponnubie HpaxTiieckue o0pa3oBaTebHbIE
padoTHhI padoThI pecypebl
Pa3zpnes 1. IlepBoHayajibHble XMMUYeCKHE MOHATHS
Xumuss — BaxHas o0JacT
1.1 €CTECTBO3HAHUS 5 5 bubanoTteka IIOK
’ MPaKTHYECKOH  JIeSITENILHOCT] https://m.edsoo.ru/7f41837¢
YyeJI0BeKa
12 BemecrBa u xuMmuueckue 15 1 Bubnmorexa IIOK
) peaxImu https://m.edsoo.ru/7f41837¢
Hroro no paspeny 20
Pa3nen 2. Baxknelinme npeacTaBuTe]Id HEOPraHHYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonsarue 6 Bubnmorexa IIOK
’ 00 oKcHaax https://m.edsoo.ru/7f41837¢
29 Bonopon. TTonsarue 0 3 | Bubmmorexa 1IOK
’ KHCJIOTaX U COJIX https://m.edsoo.ru/7f41837¢
23 Bopa. Pacreopsl. llonsAtue 5 1 1 bubnuoreka HOK
’ 00 OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
2.4 I?ecoH OFiII:{II’;‘eIeCKI/IX R 11 1 1 Eubmiorexa HOK
’ p 9 https://m.edsoo.ru/7f41837¢
COEUHEHUI
HUroro no pazpeny 30

Paznen 3. llepuoanyeckuii 3aK0H U
aTOMOB. XHUMHYeCKasl CBA3b. OKHCJINTEILHO-BO

Ilepuoanueckas cucrema xummdeckux diemeHToB /I. . Menaeneesa. Ctpoenne

CCTAHOBHUTE/JIbHDbIC peAKIINH

Ilepuoanueckuii  3aKOH U
Ilepuonuueckas CHCTEMA BuGnnorexa 1IOK
3.1 XAUMHUYECKUX JJeMEHTOB [. 7
https://m.edsoo.ru/7f41837¢
N. MengeneeBa. CtpoeHue
aroMa
Xumuueckas CBSI3b.
39 OKHUCTUTENHHO- 3 1 bubanoreka HOK
’ BOCCTAHOBHUTEJILHEIE https://m.edsoo.ru/7f41837¢
peaknuu
Hroro 1o pasnen 15 Eubmiorexa HOK
pasaery https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 bubmmorexa LOK
P P https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB 68 4 5

I10 ITPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHHUSA K PE3YJBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KIIACC
Kon . .
DOBEDAEMOLro IIpoBepsiemble mnpeaMeTHbIE pe3yJbTAThl OCBOEHHSI OCHOBHOW 00pa3oBaTeJbHOI
posep NMporpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJibTara
1 ITo teme: «IlepBoHauaIbHbIE XUMUUECKUE TOHITHS»
PacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHMX IOHATHUH: aTOM, MOJIEKYyJa, XUMHUYECKUl
AIIEMEHT, TIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS M HEOTHOPOIHAS),
BaJICHTHOCTb, OTHOCHUTEJIbHAsI aTOMHasi U MOJIEKYJIIpHas Macca, KOJMYECTBO BELIECTBA,
1.1 MOJIb, MOJIIpHAsl Macca, MaccoBas JOJs XUMHUYECKOTO 3JIEMEHTa B COETMHEHUH, MOJISIPHBII
’ 00BEM, XUMIYECKasl peakuus, KIacCH(UKAIs pPeaKIuil: peakIuy COCTMHEHHUS, PeaKInu
pa3IoKeHUs, peakIlu 3aMeIleHs, peakIii 0OMEHa, 9K30- U YHAOTEPMHUYECKHIE PEaKIiH,
TerioBoH 3G (GeKT peakiyu, pacTBOp, MAaccoBas JOJA BellecTBa  (MPOLCHTHAS
KOHIICHTPAIHSI) B PACTBOPE
12 WUTIIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XHMUYECKUX TOHATUH U TNPUMEHATH 3ITH
) MOHSITHSI IPH ONTMCAHUM BELLECTB U MX NPEBpaICHUN
13 HCIIOJIb30BaTh XMMHUYCCKYIO CUMBOJIUKY ISl COCTaBICHHS ()OPMYJI BEIIECTB U YPaBHEHUI
) XUMUYECKHUX peaklui
14 PACKpBIBATh CMBIC 3aKOHOB COXPAHEHUSI MACChI BELLECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
) MOJICKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJIpo
1.5 OTIPENIeNATh BAJICHTHOCTH aTOMOB JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
16 KJIaccu(UIMPOBATh XUMHUYCCKUE PEAKITUH (TI0 YHCIY M COCTaBY YYACTBYIOIIMX B PEAKI[UH
) BEILIECTB, 110 TeII0BOMY 3ddekTy)
1.7 BBIYHCIISITh OTHOCHTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BELIECTB
1.8 BBIUUCIISITH MACCOBYIO JIOJIIO XHUMHYECKOTO JIEMEHTa 10 (hOpMYJIe COCTMHCHUS,
1.9 BBIYHCIISITh MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSITh E€CTECTBEHHOHAY4YHbIE METOJAbl TO3HAHUS — HaOII0JCHWe, W3MEpPEHHUE,
) MOJICIUPOBAHKE, SKCTIEPUMEHT (peabHbIA U MBICICHHBII)
2 [To Teme: «BaxkHelive MpeACcTaBUTEIN HEOPTraHUYECKUX BEIECTB)
2.1 PacKpbIBaTh CMbICJI OCHOBHBIX XMMHYECKUX MOHSTUI: OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb
29 OTIPEJIeNIATh TPUHAJJICKHOCTh BEIIECTB K OMNPEACNIEHHOMY KJIAcCy COCTUHEHHHA IO
) dbopmynam
2.3 KJaccu(UIPOBATH HEOPTaHHMYECKHE BEIIECCTBA
XapaKTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHWE CBOMCTBA BEIIECTB Pa3IHUYHBIX
2.4 KJIacCOB,  TOATBEpXKJasi  OMHMCaHWE  MpUMEpaMHU  MOJIEKYJSPHBIX  YpaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUI
25 MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX KayeCTBEHHOTO COCTaBa,
) BO3MOXKHOCTH MPOTEKAHMSI XUMUYECKUX MPEBPAICHUI B PA3JIUYHBIX YCIOBHUIX
ClIeZIoBaTh  NpaBWJIaM  TOJB30BaHUSA  XUMHYECKOH TOCYynod W J1abopaTopHBIM
000pyIOBaHMEM, a TaKXKe IpaBHJIaM OOpAaIIeHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH IO BEITIOJIHCHUIO JTAOOPATOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHUIO U
2.6 cOOMpaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOIA M KUCIOPO/Ia), IPUTOTOBICHUIO PACTBOPOB
C OIpeAe€HHOW MaccOBOM J10JiIe pacTBOPEHHOIO BELIECTBA, MJIAHUPOBATh U MPOBOAUTH
XUMUYECKHE OKCIEPUMEHThl 110 PACIO3HABAHHWIO PACTBOPOB IMIENIOYEH M KHCIOT C
MTOMOIIBI0 MHAMKATOPOB (JTakMyc, heHoNdTalenH, METHIOPAHXK U IPYTHE)
2.7 MIPOBOAMTDH PACUETHI 10 YPABHEHHIO XUMUYECKON peakIuu
Ilo teme: «Ilepuognueckuii 3akoH u Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
3 N. MenneneeBa. CrtpoeHue  aToMoB.  XuUMHUYecKas  CBs3b.  OKHCIHTENBHO-
BOCCTAHOBHTEJIHHBIE PEAKITHI)
PacKpBIBaTh CMBICT OCHOBHBIX XHMHUYECKHX IMOHSITHH: SIpO aToma, 3JIEKTPOHHBIA CIIOH
3] aToma, aTOMHas OpOWTallb, PaJuyC aToMa, XUMHUYECKas CBs3b, MOJSPHAS W HEMOJSpHAS
' KOBaJIeHTHAsT CBsI3b, JJIEKTPOOTPHIIATEIHHOCTh, HWOHHAS CBs3b, WOH, KATHOH, AaHHOH,
CTENeHb OKHCICHUS
3.2 KJaccu(UIMPOBATH XUMUUCCKUE IIIEMCHTHI
33 OTIHCHIBATH M XapaKTepnu30BaTh TabamyHyto ¢hopmy [lepronndeckoil CHCTEMBI XUMUYIECKUX

QIIEMEHTOB: pa3iWyaTh MOHATHS «TJaBHag moarpymnna (Arpymma)» u  «mobodHas




noarpynna (brpymma)y, «Manbsie» ¥ «00JIbIINeE MePHOIbI

PpacKpbIBaTb CMBbICJI HCpI/IO[[I/I‘leCKOFO 3aKOHa I[I/I MeHueneeBa: JACMOHCTPUPOBATH

34 MOHUMAaHHUE TEPHOJANYCCKON 3aBHCUMOCTH CBOWCTB XHMHUYECKHX OJIICMCHTOB OT WX
nosnoxeHud B [lepuoauueckoii cucreme
COOTHOCHTH 0003HaUeHHUs, KOTOpble mMeroTcs B Tabmmme «llepmommdeckas cucrema
35 xuMudeckux anmeMentoB J[.M. MeHneneeBay ¢ YUCIOBBIME XapaKTEPUCTUKAMH CTPOCHUS
’ aTOMOB XHMHUYCCKUX JJIEMCHTOB (COCTaB M 3apsj sijpa, OOIIee YUCIO 3JICKTPOHOB U
pacnpeiesieHue uX Mo JIEKTPOHHBIM CII0SIM)
3.6 OTIPEJICIIATh CTETICHh OKHUCIICHISI DJIEMEHTOB B OMHAPHBIX COCTUHEHHSIX
37 OMpENEeNATh BHJ XUMHYCCKOW CBsI3M (KOBAJCHTHAsS W HOHHAs) B HEOPTraHMYCCKHUX

COCAMHCHUAX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

HpOBepHeMBIﬁ IJIEMEHT COACPKAHUS

1

HCpBOHa‘IaJ’IBHHe XUMHUYCCKHUC ITOHATUA

1.1

Hpe)IMeT XUMUH. Pollb XMMHUHM B XKM3HH 4Ye€lIOBeKa. XUMHS B CHCTEME HayK. Tena u BemiecTna.
dusnyeckre CBONCTBA BEIIECTB. ArperaTHoe COCTOSHUC BCUICCTB

1.2

TToHsiTHE O METOMAX MMO3HAHUS B XUMHUHW. YncThIe BemecTBa U cMecH. CIIocoObl pa3fesieHust cMecei

1.3

ATOMBI U MOJEKYJbl. XUMHUECKHE 3JIeMeHThl. CHUMBOJIBI XUMUYECKUX 3JieMeHTOB. IIpocTeie u
CIIO)KHBIC BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE

1.4

Xumuueckas q)opMyna. BaneHTHOCT, aTOMOB XMMHYECKHX D3JIEMCHTOB. 3aKOH IIOCTOSHCTBA
coCTaBa BCIICCTB. OtHocuTenbHass aToMHas Macca. OTHocUTEIbHAas MOJICKYJIApHasd Macca.
MaccoBas 10718 XMMHYECKOI0 AJIEMEHTA B COCAUHECHUH

1.5

KomnuectBo BemectBa. Monb. MossipHass Macca. B3auMocBsi3b KONMUYECTBA, MacChl U 4YHCIa
CTPYKTYPHBIX €IMHHMII BenecTBa. PacuéTrl mo GpopmysaM XUMHUIECKUX COCTMHEHUI

1.6

Ou3MYeCKUe U XUMHYCCKUE SBJICHUS. XUMHUYCCKas Peakius M e MPU3HAKH. 3aKOH COXPaHCHUS
Macchl BemlecTB. XuMuueckne ypaBHeHus. Kiaccuukaims XMMHYECKHX PEaKUuil (COeqMHEHMS,
pa3I0KCHMsI, 3aMEIIEHUs, OOMEHA)

1.7

XUMHUECKUI SKCHEPUMEHT: 3HAKOMCTBO C XHUMHUYCCKOW IOCYIOH, ¢ TNpaBWiamMu paboThl B
nabopatopuy U NpuéMaMH oOpaleHus ¢ J1a0OpaTOPHBIM 000pYZOBAHHEM, U3YUCHUE U OIHCAHHE
(u3MyecKuX CBOHCTB 00pa3lOB HEOPTaHWYECKUX BELIECTB, HaOM0AeHUE PU3NUeCcKuX (IUIaBlIeHHUE
BOCKa, TasiHUE JIbJ1a, PACTUPaHHE caxapa B CTYIKE, KUIIEHUE M KOH/AEHCAIMS BOJABI) U XMMHUYECKHX
(ropeHue cBeun, MPOKAINBaHUE METHOM MPOBOJIOKH, B3aNMOJECHCTBHE MeJa C KHCIIOTOH) SIBICHHH,
HaOJIOZICHNEe M ONMCAHWE NPU3HAKOB NMPOTEKAHWS XMMHUYECKHMX peaknuii (pasjiolkeHHe caxapa,
B3aUMO/ICHICTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapus, pasnoxeHue ruapokcuna menu(ll) mpm
HarpeBaHMH, B3aMMOJCHCTBHE XKene3a ¢ pactBopoM comu Menu(ll), wm3ydeHme crocoOoB
paszmeneHusi cMeced (C TOMOINBI0 MarHurta, (QUIBTPOBAHWE, BbINAPWUBAHWE, IUCTHILIALNS,
XpomaTorpadusi), MpOBEICHNE OYNCTKH MOBAPEHHOM coiun, HAOMIOJCHNE U ONMCAHUE PE3yJIbTaTOB
IPOBEJICHUSI OMbITA, WITIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOAENEH MOJEKyI
(IIapocTepsKHEBBIX )

Baxneitmue IIPEACTABUTCIIN HCOPIraHNYCCKUX BCLICCTB

2.1

Bosnyx — cmech razos. Cocras Bozayxa. Kuciopon — aneMeHT u mpocroe BemecTso. HaxoxneHue
KHACJIOpO/a B MpHpofe, (u3MYeckHe M XHMHUYECKHe CBOMCTBa (peakuuu ropeHus). OKCHIBI
[Tpumenenue xucnopona. CrocoObl MONMyYeHUs KHUCIOpOoJa B JaOOpaTOpHU U NPOMBIIITIEHHOCTH.
Kpyrosopot kucnoposa B npupoe. O30H — aJutoTponHasi Moau(uKaIms KUcaopoia

2.2

TermoBoit  3¢dekT XUMHUUECKOH  peakuuHd, TEPMOXMMHYECKHUE YpaBHEHUs, 0JK30- U
SHJOTEPMHUYECKHE peaKUuH. TOINMBO: Yroib M MeTaH. 3arps3HEHHE BO3JyXa, YCHICHUE
HAapHUKOBOTO 3 eKra, pazpylIeHHe 030HOBOTO CIOs
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BOJ.'[OpO,H — JJIEMEHT W IPOCTOC BCELICCTBO. HaXO)KZ[GHI/Ie BOAOpOAAa B TIIPpUPOJC, (I)I/ISI/I‘IGCKI/IG n
XUMHWYCCKHUE CBOﬁCTBa, TIPUMCHCHUC, CII0COOBI T1OJTYYCHMSL. Kucnore! 1 comu

2.4

MosnsipHblil 006EM Ta30B. Pacy€Thl 0 XMMUYECKUM YPaBHEHUSIM

2.5

Odmsnueckue cBoiicTBa Boabl. Boma kak pacTBopurenb. PacTBopsl. HackimeHHBIC 1 HEHACHIIIICHHBIC
pactBOphl. PacTBOpuMOCTh BelecTB B Bojie. MaccoBas 10J1s BelllecTBa B pacTBOpe. XHUMHUUECKUE
cBoiicTBa Boasl. OcHOBaHMA. Pob pacTBOPOB B pHpO/IE U B )KU3HU YeIoBeka. KpyroBopoT BosI B
npupoze. 3arpsi3HeHre IPUPOAHBIX BoJ. OXpaHa M OYHCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus  Heoprammueckmx — coemmHeHmid.  Oxcumbl.  Kmaccudukammss — OKCHIOB:
coyeoOpa3yromue (OCHOBHEIC, KHCIOTHBIE, aM()OTEpHEIE) U HecoleoOpasyromue. HomeHknarypa
oKkcu0B. Pu3nuecKue U XMMUYECKHe cBoiicTBa okcu10B. [lonyueHrne okCcuioB

2.7

OcHoBanwus. Kinaccudukanus ocHoOBaHWH: MIENOYM U HEPACTBOpUMBbIE OocHOBaHMs. HoMeHkmaTypa
ocHoBaHui. du3nyueckre 1 XMMHYECKUE CBOMCTBA OCHOBaHUM. [losyuyeHne ocHOBaHMiA

2.8

Kucnotsl. Knaccudukarus kucinot. Homenkmnarypa kucinot. @u3nyeckne 1 XMMUYECKHe CBOMCTBA
kucyoT. Psan akrusHoctn MmetayioB H.H. bekertona. [losnyuenue kuciaor

2.9

Conu. Homenknartypa cosieil. @uznueckue u XuMudyeckue cBoiictpa cosiei. [lonyyenue conei

2.10

I"eneTmyeckas CBsI3b MOXKIY Ki1acCaMi HEOPTraHUYCCKUX COGJII/IHGHI/Iﬁ

2.11

XUMUYECKUH JKCIIEPUMEHT: KAYeCTBCHHOE OIPEJCICHUE COACPIKaHUs KHCIOpOJa B BO3IYXE,
MONy4YCHUE, CcOOMpaHUe, pACMO3HABaHUEC W M3YYCHHE CBOWCTB KHCJIOPOZAA, HAOMOJCHHE
B3aUMO/ICHCTBUSI BELIECTB C KHCJIOPOIOM M YCJOBHS BO3HMKHOBEHHSI M INPEKPAILICHUS T'OPEHUS
(moxapa), 03HaKOMJICHHE ¢ 00pa3llaMHi OKCHJIOB U OIHCAHKME WX CBOMCTB, MMOJIydYeHUE, COOMpaHue,
pacro3HaBaHHE W M3Yy4€HHE CBOMCTB Bojopoja (ropeHue), B3aMMOJCHCTBHE BOJOPOJA C OKCHUIOM




Memu(Il) (Bo3MOXXKHO HCTONB30BAaHUE BHACOMATEpUATOB), HaOMIOJeHHUE O0Opa3loB BEUIECTB
KOJIMYECTBOM | MONb, HCCIEeIOBaHHE OCOOCHHOCTEH pAacTBOPEHHS BEIIECTB C PpPazIHIHON
pPacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C OMPENEIEHHON MacCOBOM J0Jied pacTBOPEHHOTO
BEIIIECTBA, B3aMMO/ICHCTBHE BOJBI C METAJUIAMH (HATPHEM U KalblIHeM) (BO3MOKHO HCITOIB30BaHNE
BHUJICOMATEPHUATIOB), OMpENEICHUEe PACTBOPOB KHUCIOT M MIEIOYEH C TMOMOIIBI0 HHIUKATOPOB,
HCCIICIOBaHUE 00Pa3lOB HEOPTaHUUCCKUX BEIECTB PA3IMYHBIX KJIACCOB, HAONIO/ICHHE U3MEHCHUS
OKpacKd HHJIMKATOpPOB B pacTBOpax KHUCIOT U IIeNIoued, M3yuyeHUEe B3aUMOACUCTBUS OKCHIA
memu(Il) ¢ pacTBOpoM cepHOM KHCIOTBI, KHUCIOT C MeETajllaMd, peakuuil HeHTpaau3aluuy,
MOJy4YeHHUEe HEPACTBOPUMBIX OCHOBAHUI, BHITECHEHHE OJIHOTO METajula APYTMM U3 pacTBOpa COJIH,
pelleHrne HJKCIEepUMEHTANBbHBIX 3ajad 1o TeMme «BaxHeilmne kimacchl HeOpraHMYECKHUX
COEIMHEHUI»

Ilepuoguueckuii 3akoH u llepuonnyeckass cucrema xumudeckux 3neMeHtoB .M. MeHnneneesa.
Crpoenune aToMOB. XuUMHUecKas CBi3b. OKUCIUTENbHO-BOCCTAHOBUTENBHbIE PEAKIIUU

3.1

[lepBble MOMBITKM KiIaCCU(PHUKAIMKE XUMHUYECKHUX JJIeMEHTOB. [IOHSTHE O TpyImax CXOIHBIX
2JIEMEHTOB (IL[EJIOYHBIC U IIEIOYHO3EMENbHbIC METAJLIbI, TaJIOTeHbI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3yIoT aM(pOTEpHBIC OKCHIBI ¥ THAPOKCHIBI

3.2

Ilepuonuueckuii 3akoH. llepuomuueckas cucremMa xumudeckux sneMmeHtoB .M. Menneneesa.
Kopotkonepnonnas u umHHOmepuongHas ¢Gopmbl Ilepnogudeckoil CHCTEMBl XUMHYECKHX
anemenToB .M. MengaeneeBa. Ilepuoasl u rpynmnsl. OU3NYECKUl CMBICH HOPSAKOBOIO HOMEDA,
HOMEpPOB IEPUOJA U TPYNIBI JIEMEHTA

3.3

Crpoenne aromoB. CocTaB aToMHbIX saep. M3otomsl. OnekTpoHbl. CTpoeHHE 3JIeKTPOHHBIX
obomouek atomoB TmepBbIX 20 XuMmuueckux dneMeHToB I[lepuommueckoit cuctemsr JI.U.
MenpeneeBa. XapakTepuCTUKa XMMHUYECKOIO 3JIEMEHTA IO €ro IOoJIOKEeHUI0 B llepuoanueckoi
cucreme JI.W. MenpeneeBa
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3aKOHOMEPHOCTH M3MEHEHHUS pajuyca aTOMOB XHMHUECKHX JJIEMEHTOB, METAUINYECKUX U
HEMETalJIMUYeCKUX CBOWCTB IO TIpynmaM M mepuojaM. 3HadueHue [lepuoaudeckoro 3akoHa U
Ilepuoauueckoil cHCTEMBl XMMHUYECKUX DJJIEMEHTOB U1 pa3BUTUs Hayku U npaktuku. J[ M.
MenpeneeB — y4€HBI U IPaXKJaHUH

3.5

Xumudeckas cBs3b. KoBalleHTHas (HOJ'ISIpHaH n HeHOJ’[ﬂpHaﬂ) CBA3b. 9JI€KTpOOTpI/I].[aTeJ'ILHOCTL
XHMHYCSCKHUX 2JIEMEHTOB. MloHHas CBS3b

3.6

Creneap okmcieHus. OKHCIHTEILHOBOCCTAHOBHUTEILHEIC peaknuu. HPOHCCCH OKHUCJICHUA H
BocCTaHOBJICHUS. OKHCIIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUYECKUI OKCIIEPUMEHT: HW3y4YeHHEe OO0pasloB BELIECTB METAUIOB W  HEMETaJUIOB,
B381/IMOJI€IZCTBI/I€ TUAPOKCHJAa HHUHKa C pacTBOpaMMU KHUCIIOT U IJ.[CJ'IO‘-ICI?I, IMPOBEACHUEC OIILITOB,
WUTIOCTPUPYIONINX MPUMEPHl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMi (rOpeHue, peakiuu
Pa3NoXKeHUsI, COSMHEHNS)




ITPOBEPSIEMBIE HA OI'D 110 XHMMHHU TPEBOBAHUSA K PE3YJIbBTATAM
OCBOEHHUSA OCHOBHOH OBPA3OBATEJBHOH ITPOIPAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHUSI K IMpPeAMETHbIM pe3yJbTaTaM 0a30BOro0 YpOBHS
0CBOEHHSI OCHOBHOI1 00pa30BaTeIbHOIl MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
Ha ocHoBe ®PI'OC

1

IIpencraBnexue:

1.1

O TO3HABAEMOCTH SIBJICHMH MNPUPOJBI, NOHMMaHWE OOBEKTHBHOW 3HAYMMOCTH OCHOB
XMMHUYECKOIl HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMWS, KOMIIOHEHTa 0OmIeh
KyJIbTypbl W TIPAKTHYCCKOH JESATENBHOCTH UEJIOBEKA B YCIOBHSIX COBPEMEHHOTO
o0IecTBa; MOHNMAHIE MECTa XUMHH CPENIU IPYTHX €CTECTBEHHBIX HAYK

1.2

O HAay4YHbIX MCTOJaX MO3HAaHUA, B TOM YHUCJIC SKCOCPUMCHTAJIBHBIX U TCOPCTUYCCKHUX
METOJAAax HMCCICAOBAaHUA BCHICCTB W H3YUYCHUSA XUMHUYCCKUX peaKHHﬁ; YMEHUEC
HCIIOJIB30BAaTh MOACIN OJIA 00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodecCHOHATHHON NESTENBHOCTH, CBSI3aHHBIX C XMMHEH M COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JIOCTIDKCHHSIX XHUMHUYECKOW HAyKH, YTO ITO3BOJIHT
00y4arommMcsl paccMaTpuBaTh XUMHIO Kak chepy cBoed Oyayuield npodeccroHabHO
JIeATEIbHOCTH U ClieNlaTh OCO3HAHHBIH BBHIOOP XMMHMHU KakK MPOQHIBHOIO MpeaMeTa Npu
nepexo/ie Ha YPOBEHb CPEJHET0 001Eero o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMON XUMHYCCKUX 3HAHHU H YMCHUC MPUMCHATH CUCTEMY XUMHUYCCKHUX
3HaHPII>i, KOTOpas BKIIIOYACT!:

2.1

BOKHEHIINE XUMHYECKHE MOHITHS: XUMHUYECKUH JIEMEHT, aTOM, MOJIEKyJa, BEIIECTBO,
MPOCTOE U CJIOXXHOE BEIIECTBO, OJHOPOJHAS W HEOAHOPOJIHAS CMECh, OTHOCHUTEIBHBIC
aTOMHasT M MOJICKYJISIpHAs MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJSIPHAs Macca,
MOJIIPHBIN 00BEM, OKCHI, KHCIIOTA, OCHOBAaHME, CONb (CpeAHss), XMMHUECKas peakuus,
PEaKIMy COEIMHEHUS, PEaKIWH Ppas3lIoKEHHS, PEaKIMN 3aMEIICHUS, peakIuyu OOMEHa,
TETIOBOH 3 (PEKT PeaKkuuy, IK30- ¥ 3HAOTEPMUIECKHUE PEaKIUH, PACTBOP, MAacCOBast OIS
XMMHUYECKOTO 3JE€MEHTa B COEJUHEHHM, MAaccoBas JOJ W MPOLEHTHas KOHIEHTPALUSI
BEILIECTBA B PacCTBOPE, SIPO aTOMa, NEKTPOHHBII CI0H aToMa, aTOMHAasi OpOUTab, paJiyc
aToMa, BaJICHTHOCTh, CTETIEHb OKHCIICHHS, XMMHUUECKas CBs3b, IEKTPOOTPHLIATEIHHOCTS,
HONApHAs W HENoJSIpHAs KOBAIEHTHAs CBs3b, MOHHAs CBA3b, METAUIMYECKas CBS3b,
KpUCTAJUTMUECKasd peméTka (aTOMHAsi, MOHHAs, MeTaUIM4ecKasi, MOJEKyJspHas), HOH,
KaTHOH, aHWOH, IEKTPOJIUT U HEJIEKTPOJIUT, FIEKTPOIUTHIECKAs AUCCOIMAIINS, PEAKIIIH
HOHHOTO OOMEHa, OKHCIHMTEIbHO-BOCCTAHOBHUTEIBHBIE  PEAKIUH, OKHUCIHUTENb |
BOCCTAQHOBHTEJb, OKUCIEHHE M BOCCTAHOBIICHHE, JICKTPOJIN3, XMMHUIECKOE pPaBHOBECHE,
oOpaTiMble M HEOOpaTHMBIE PEaKIUH, CKOPOCTb XMMHYECKOH pEeaKIuH, KaTalu3arop,
ITJK, Koppo3usi METAJLIOB, CILIABbI

2.2

OCHOBOTIOJIATal0IMe 3aKOHbI XMMHHU: 3aKOH COXPAHEHUs MAacChl, IEPUOAMUYECKUN 3aKOH
J.W. Menzeneena, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo

23

TCOpUU XHUMHH: ATOMHO-MOJICKYJIApHAA TeOpU, TCOPUL 3H€KTpOJIHTPI‘ICCKOI>'I
Jucconuannu

BJ'Ia,I[CHI/IG OCHOBaMH XHMHUYISCKOM I'PaMOTHOCTH, BKJ'IIO‘IaIOH.IGfIZ

3.1

yMEHHE MPaBUIBHO HCIIOJB30BaTh M3YUYCHHBIE BEIIECTBA M MaTepHasbl (B TOM YHCIE
MUHEpaJIbHBIE yIOOPEHUs, METAIIBl M CIUIABBI, NMPOAYKTHI NepepaboTKH MPHUPOIHBIX
HCTOYHHUKOB YTIIEBOAOPOAOB (YIiisi, MPHUPOAHOTO Tra3a, HeQTH) B OBITY, CEIHCKOM
XO3STCTBE, Ha MPOW3BOJCTBE M MOHMMAHWE 3HAUCHHS XHPOB, OCIKOB, YTIEBOIOB IS
OpraHu3Ma uYeloBeKa; YMEHHE IPOTHO3UPOBATH BIHMSHHUE BEINECTB M XUMHYECKHX
IIPOLIECCOB HA OPTaHU3M UYEJIOBEKA U OKPYKAIOILYIO IPUPOJHYIO Cpeay

3.2

YMCHUEC UHTCTPUPOBATE XUMHUYCCKUEC 3HAHWA CO BHAHUAMU OPYTUX yqe6m)1x IpeaAMETOB

33

HaJIMYHe OTbITA PAdOTHI C Pa3IMUYHBIMU UCTOUYHHKAMU MH(OpMALUK 110 XUMUH (Hay4IHas
1 HAY4YHO-TIOMYJISIpHAs! JINTEPATYypa, CJI0BapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)

34

yMeHHE OOBEKTHBHO OIICHWBAaTh HWH(MOPMAIMIO O BEIIECTBAX, MX IMPEBPALICHUAX H
MIPAKTUYECKOM MPHMEHEHHH W YMEHHE HCIIONB30BaTh €€ JUII peIIeHus ydeOHO-
[I03HABATEJbHbIX 33184

Brnagenne ocHOBaMHM TOHSATHHHOTO ammapaTa W CHMBOJHYECKOTO S3bIKa XUMHH IS
cocTaByieHUsT (HOpMYJT HEOPTAaHWMYECKHX BEIIECTB, YPABHEHHMH XMMHYECKHX DPEaKIui;
ocHoBaMHu xumudeckoi HoMeHKIaTypsl (IUPAC u TpuBHaIbHOI)

VMeHne OOBIACHATHL CBSA3L IIOJOKEHHMS DJJIEMEHTA B Hepnonnqecxoﬁ CHCTEMEC C
YUCJIOBBIMH XapaKTCPUCTUKAMU CTPOCHHUA ATOMOB XHMHUYCCKUX 3JJIEMCHTOB (COCTaB u
3apsaa dapa, 0611166 YHCJIO BHGKTPOHOB), pacnopeacjiCHUEM  BJICKTPOHOB 110




SHEPreTHYECKUM YPOBHIM aTOMOB IIEPBBIX TPEX MEPHOIOB, KM M KAJIBITUS

HpeILCTaBHGHI/Ie (6] nepnounquKoﬁ 3aBUCUMOCTH CBOMCTB XHMHYECKUX DJIEMCHTOB
(pazuzlyc aToma, BHCKTpOOTpI/IIIaTCJII)HOCTL), IMPOCThIX U CJIOKHBIX BCHICCTB OT

6 .
MOJIOKEHHsT dJeMeHTOoB B Ilepronnueckoil cucreme (B MasbIX IEpUOAAX W TJIABHBIX
MOJrPYIIax) U IEKTPOHHOT'O CTPOCHUSI aTOMa
7 YMeHue Ki1accu(uIMpoBarh:
7.1 XUMHYECKHE DIIEMEHTBI
7.2 HEOpraHNUYECKUe BelllecTBa
7.3 XUMUYECKHUE PEeaKIuU
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTh U CTETICHb OKHCIICHHSI XHMHUECKHX JJIEMEHTOB, 3aps/] HOHA
8.2 BUJI XUMHYECKOH CBSI3M U TUI KPUCTAJUIMUECKOH CTPYKTYPHI B COSAMHEHUSIX
8.3 XapakTep Cpebl B BOAHBIX PacTBOpaxX BEMECTB (KUCIOT, OCHOBAHHUH)
8.4 OKHUCJIUTEb U BOCCTAHOBUTENH
9 YMeHune xapakTepru30BaTh GU3NIESCKHE U XUMUICCKUE CBOMCTBA:
9.1 MPOCTHIX BEIIECTB (KHUCIOPO, 030H, BOAOPO, Tpadur, aamas, KpeMHuH, a3oT, dhocdop,
) cepa, XJIOp, HaTpUH, KaJIMH, MarHui, KaJbIIHH, ATIOMHHHMN, )KeJIe30)
CJIOXKHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PacTBOPOB (BOZa, aMMHaK, XJIOPOBOJOPO/,
CepOBOJIOPOA, OKCHUABI M THApPOKcHIsl MeTawioB [-IIA rpymm, amomunus, memu (II),
9.2 uuaka, xxenesa (II u III), okeuasr yrnepona (I u 1V), xpemuus (IV), azora u dochopa
(III u V), cepsr (IV u VI), cepHucras, cepHas, a3oTucTas, a3orHas, (dochopHas,
yroJpHasi, KpeMHHEBasi KUCJIOTA M MX COJIH)
MIPOTHO3UPOBATh M XapaKTePH30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U
93 CTPOCHHUS, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOWCTB, BO3MOXHOCTh
MIPOTEKaHMsl XUMHYECKUX NPEBPAILCHUI B Pa3IMYHBIX YCIOBHUIX
10 YMeHHe COCTaBIATh MOJICKYJISIPHBIC M HOHHBIC YPABHEHHUS PEAKLIMi, B TOM YHCIIE:
10.1 peakuuii HOHHOTro oOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKui
103 WUTIOCTPUPYIOIINX XUMHYECKHE CBOMCTBA N3YyUEHHBIX KIACCOB (TPYII) HEOPraHUYECKHUX
' BEIIIECTB
10.4 HOJTBEPKIAIOIINX TeHETHUECKYIO0 B3aUMOCBSI3b MKy HUMHU
11 YMeHne BRIIHUCIATH (IPOBOANUTH PACUETHI):
1.1 OTHOCHUTENFHYI0O MOJIEKYISIPHYI0O M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
) XMMHUYECKOT0 IEMEHTa B COSIMHEHHN
11.2 MacCOBYIO JIOJIIO BELLECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00beM ra3on
11.4 10 YPAaBHEHUSM XMMHUYECKHX DPEaKIMH M HAXOAWTHh KOJMYECTBO BEIECTBA, O0BEM W
) Maccy peareHTOB WM NMPOAYKTOB PEAKIIUH
12 Bnagenue (3HaHHE OCHOB):
OCHOBHBIMHM METOaMH HAay4JHOTO TO3HaHUs (HAOIIo/eHHE, M3MEpeHHe, HKCIIEPUMEHT,
12.1 MOJIENHMPOBAaHNE) TPH W3YYCHHH BEUNIECTB W XUMHUUYECKHUX SBJICHUH; yMCHHE
chopMyIHpOBaTh NPOOJIEMY U MPEJIOKHUTh MYTH € pelIeHHUs]
122 OezomacHoi pabOTBI € XMMHYECKMMH BENIECTBAMH, XHMHYECKOW IOCYJIOH U
) J1a00paTOPHEIM 000pY1I0BaHHEM
MpaBHIaMH 0OE30MaCHOTO OOpAaIIeHHs C BEIIECTBAMH, HCIOIb3YEMBIMH B TIOBCEIHEBHOU
KM3HHM, TpaBWIaMH IIOBEJICHUS B LENsAX COEPEeXKEHHUs] 370pOBbS U OKpYXKaroulen
12.3 TIPUPOJTHOI Cpezbl; MOHUMaHKEe Bpeia (OMacHOCTH) BO3JAEHCTBHS Ha JKHMBBIE OPraHU3MBbI
OIIPEAEIEHHBIX BELIECTB, CIIOCOOOB YMEHBIICHUS W IIPEJOTBPAIICHHS HX BPEIHOTO
BO3JEUCTBUS
13 Hanuuue npakTHYeCKHX HABBIKOB IUIAHMPOBAHUS W OCYUIECTBICHHUS CIEAYIOIIUX
XUMHUYECKHX IKCIIEPUMEHTOB!
N3y4YeHUE U ONHUCaHNe (PU3MIECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHHE C (PU3HUECKUMU U
13.1 XMMHUYECKHMH  SIBJICHHSIMH;  ONBITBI, WJUIIOCTPUPYIOIIME TPHU3HAKKM HPOTCKaHUS
XUMHUYECKUX PEaKIHi
13.2 H3y4YEeHUE CIIOCOO0B pa3JielieHUs: cMecei
13.3 MIOJTy4EHHE KHCIOPOJa U M3YUYEHHE €0 CBOMCTB; TOJIydEHHE BOJIOPOAA M U3YUCHHE €T0




CBOWCTB; MOJYYCHNE YTIIEKUCIIOTO ra3a M U3yUYCHHE €r0 CBOMCTB; MOMyYeHHEe aMMHUaKa U
HU3yYEHHE €T0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONpeAEIEHHON MacCOBOM 10JIel paCTBOPEHHOIO BEILECTBA

13.5

MpUMEHCHHE WHAWKATOPOB (JTaKMyca, MeETWIOpamka u  (QeHondTaienHa) s
OlpelIeNICHHs XapaKTepa Cpelibl B paCTBOPAX KUCIIOT H IIeI0uei

13.6

HCCIEOBaHUE U OIMCAHHE CBOMCTB HEOPTraHMYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,;
M3yYCHHE B3aMMOJCHCTBHSA KHCIOT C METa/UIaMH, OKCHIAMH METaJUIOB, PACTBOPUMBIMH H
HEPacTBOPHMBIMH OCHOBAHMAMHM, COJIMH; IIOJ[ydYCHHE HEPACTBOPUMBIX OCHOBAaHHH;
BBITECHEHHE OIHOTO METa/ula APYTUM W3 PacTBOpa COJH; HCCIEIOBaHHE aM(pOTEPHBIX
CBOMCTB T'HIPOKCHIOB AJIFOMUHHS U [IMHKA

13.7

PCHICHUC JKCIICPUMCHTAJIBHBIX 3aJlad MO0 TEMaM: «OCHOBHEIE KJIACCHI HCOPraHn4CCKux
COGHHHCHHﬁ)); ((3J'IeKTpOJ'II/ITI/I’~IeCKaH JUCCOLIHALIVIA «Baxneiue HeMeTalabl U HUX
COCOUHCHU, «Baxuelmre MeTaIIbl ¥ UX COSTUHCHUSDY

13.8

XMMHUYECKHE OKCIEPUMEHTBI, WUIIOCTPUPYIOIINE TPHU3HAKK IPOTEKAHUS peaKui
HMOHHOTO OOMEHA; KauyeCTBEHHbIE PEaKIMW Ha NPUCYTCTBYIOIIME B BOJIHBIX PacTBOpax
WOHBI: XJIOpHI-, OpoMua-, noaua-, cyibdar-, pocdar-, kapboHaT-, CHIMKAT-aHHOHBI,
THJPOKCU/I-MOHBI, KaTHOHbI aMMOHHS, MAarHusi, KajlbLUs, alIOMHHUS, xene3a (2+) u
xernesa (3+), menu (2+), IIMHKA

14

Ywmenue:

14.1

NPEeACTaBIIATh PE3yJIbTaThl DKCIICPUMCHTA B (i)opMe BBIBOJIOB, 1OKA3aTCJIBCTB, rpa(I)I/II(OB
)44 Ta6J'II/II_[ W BBISIBJIATH OMIIMPUYICCKHUEC 3aKOHOMCPHOCTHU

14.2

yCTaHaBJIMBAThH CBA3U MCKAY pE€ajbHO Ha6J'IIOZ[aeMLIMI/I XUMHUYCCKHUMU SBJICHUAMU U
MpOLIECCaMK, IPOUCXOMAINIMMH B MaKpO- W MHKPOMHUpE, OOBSICHATH IPUYHHBI
MHOTroo0pasusi BEeIIecTB




INEPEYEHb J2JIEMEHTOB COJIEPXAHHUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMNHU

Kog IIpoBepsieMblii 3J1eMEHT CO/Iep:KaHUSA
1 IlepBoHauanbHbIE XUMUYECKUE TIOHSTHUS
1.1 UncThle BemecTBa U cMecH. CIocoObl pa3fesieHus] CMecei
12 ATOMBI M MOJIEKYJBl. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHX 3JeMEHTOB. I[IpocThie u
) CJIOJKHBIE BELIECTBA.
1.3 Xumudeckas hopMyna. BaJeHTHOCTh aTOMOB XUMHYECKHX 2JIeMEHTOB. CTEIeHb OKUCIICHHUS
1.4 3aKkOH TIOCTOSHCTBa cocTaBa BemiecTB. OTHocHWTenbHas aToMHas Macca. OTHocHTENbHAs
) MOJICKYJIsipHasi Macca. MaccoBasi 10JIs1 XUMHYECKOTO 3JIEMEHTAa B COCTHHCHUHN
15 KomnuectBo BemiectBa. Moib. MomsipHas Macca. Mossipablii 00bEM  ra3oB. BzaumocBsizb
) KOJIMYECTBA, MACCHl M YUCJIa CTPYKTYPHBIX €IMHMII BELIECTBA
16 Om3HYecKue W XUMHUYECKUE SBICHUSA. XUMHYECKas peaknus M e€ NMpU3HAKH. 3aKOH COXpaHECHUS
) MacChl BEIIECTB. XUMHUYECKNE YPABHEHHUS
5 Ilepuoguueckuil 3akoH u Ilepuoauueckas cucrema xumudeckux siemeHToB .M. Menneneesa.
CrtpoeHne aTOMOB
Ilepuoguueckuil 3axkoH. Ilepuonmdeckas cucrema xumudeckux aeMeHToB JI.M. Menneneesa.
2.1 [lepuoast u rpymnmel. OuU3NUECKHd CMBICT TOPSAKOBOIO HOMEpa, HOMEPOB IEepuoia WU TPYIIIBI
JJIEMEHTa
29 Crpoenne aromoB. CocraB aTOMHBIX siaep. M3oTomel. DnekTpoHBL. CTpOoeHHE 3ICKTPOHHBIX
’ 000J109eK aTOMOB NepBhIX 20 XUMHYECKUX eMeHTOB Ileproandeckoii cuctemsl JI.J. Menzaeneena
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kajus,
23 KaJgpius (paghyca aToOMOB, DJJIEKTPOOTPHIATEIFHOCTH, METAJUIMYECKAX W HEMETAJUIMIeCKHUX
’ CBOWCTB) M UX COCIMHECHUH B COOTBETCTBHH C TIOJIOKEHUEM 3J1eMeHTOB B [lepnoauaeckoii cucreme u
CTPOCHHEM HX aTOMOB
3 CtpoeHue BelecTBa
31 Xumuueckast cBsa3b. KoBajeHTHas (MONSpHAs W HEMOJApPHAs) CBA3b. ODJICKTPOOTPHUIATEIHHOCTH
) XUMHYECKHX 3JeMeHTOB. MloHHas cBs3b. MeTaiummdeckast CBs3b
32 Tunsl KpUCTAJUIMUECKUX PEMIETOK (aTOMHAasl, WOHHAS, METAJIMYecKas), 3aBUCUMOCTh CBOWCTB
) BEIIECTBA OT THUIA KPUCTAJUTMICCKON PEMETKH U BUJIA XUMHYECKOH CBSI3U
4 Baxwnelimme npencraBuTeNn Heopranudeckux Bemiects. HemeTamnel u ux coenuHenus. Mertanisl U
WX COEMHEHUS
Knaccudukamus w HOMEHKIATypa HEOPTaHWMYSCKHX COSAWHCHHWN: OKCHIOB (CONIe0o0pasyromue:
41 OCHOBHBIC, KHCJOTHBIE, aM(OTepHbIle) W HecoseoOpasyromme; OCHOBaHMK (mWémoun U
’ HEpaCTBOPHMBIE OCHOBaHUS); KUCIIOT (KHCIOPOACOAEpKAIINE U OECKUCIOPOIHEIC, OMHOOCHOBHEIC U
MHOT'OOCHOBHBIC); COJIeH (CPETHUX U KUCITBIX)
49 duznyeckue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOJIOPOA, XJI0pa, KUCIOPOIa,
) cepHl, a30T1a, Gocdopa, yriepoaa, KpeMHU
43 duznyecKkue 1 XUMUIECKHE CBOWCTBA MPOCTHIX BEMIECTB-METAJNIOB: JINTHSI, HATPUS, KaJusl, MAaTHUS U
) KaJIBITUsl, AIIOMUHUS, JKelle3a. DNEKTPOXUMHUUIECKUH Pl HAMPSHKEHUH METaJJIOB
44 ®uznyeckue M XUMHUUYECKHE CBOMCTBa BOJOPOJHBIX COCIUHEHHH HEMETaJJIOB: XJIOPOBOIOPOJA,
) CEpPOBOAOPOJIA, AMMHUAKA
45 dusnyeckue W XUMHUYECKHE CBOMCTBa OKCHIOB HeMerawioB: cepsl (IV, VI), azora(ll, 1V, V),
) dhochopa(lll, V), yrnepoma(Il, IV), kpemuaus(I'V). ITomydeHne OKCHIOB HEMETAIIOB
46 Xumudeckue cBoiicTBa OKcHIOB: MeTauioB [A-IIIA rpymm, nwaka, memu(Il) m skemesa(ll, IID).
) ITonydyeHue OKCUA0B METAIIIOB
47 XuMUUYECKUEe CBOIMCTBa OCHOBaHMH H aM(OTEPHBIX THAPOKCHAOB (HA INPUMEpPEe THIPOKCHIOB
) ATIOMUHMUS, Kele3a, TuHKa). [loaydyeHne ocHOBaHMH U aM()OTEPHBIX THAPOKCHIOB
OO0ume XMMHUYeCKre CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOH, CEPOBOIOPOTHOM, CEPHUCTOM, CEpHOMH,
4.8 a30THOM, (hochopHOH, KpeMHUEBOH, yroapHOU. OcoOble XUMHYECKUE CBOMCTBA KOHIICHTPUPOBAHHOM
CEPHOM M a30THOM KUCJIOT. [TosydeHne Kuciaor
4.9 OO6mye XMMHIECKHE CBOMCTBA cpeTHuX coneil. [Tomydenue comneit
410 Ilonyuenne, coOupaHue, pacro3HaBaHUE BOJOPONA, KHUCIOPOJAa, aMMHUaKa, YIJICKUCIOro Tra3a B
) nabopaTopuu
411 ITomyuenne aMMuaka, CepHON M a30THOH KHCIIOT B MPOMBIIUIEHHOCTH. O0mme crmocoObl MOTydeHNs
) METaJIJIOB
4.12 T'eneTnyeckas CBA3b MEKIY KJIACCAMU HEOPraHUYECKHX COCTMHEHUI




XUMHUYECKUE PEaKIu

KJ'IaCCI/I(l)I/IKaI_II/ISI XUMHUYCCKUX peaxunﬁ o pa3JMYHbIM IpU3HAKaM: IO YHUCIY W COCTaBy

5.1 Y4YacTBYIOUIMX B PEAKLUH BELIECTB, IO TEIUIOBOMY 3(deKTy, 10 U3MEHEHUIO CTEIIEHEH OKHCICHUS
XUMHYECKHX JIEMEHTOB
59 TemnoBoit 3h(hexkT XUMUIECKOH peakIiy, TEPMOXUMHUYECKIE YpaBHEHHU. JK30- U DHIOTEPMHUIECCKHE
) peakiuu. TepMOXUMHUUECKUE YPaBHEHUS
53 OKHCIUTETFHOBOCCTAHOBUTENbHEIE  peakiui. OKHCIUTENM W BOCCTaHOBHTENH. [Iporecch
) OKWCJICHHS M BOCCTAHOBJICHISI. DJICKTPOHHBIN OaTaHC OKHCIHTEIFHOBOCCTAHOBHTEIEHON PEaKIINU
54 Teopus snexkTponuTUUeckoil nucconuanuu. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHL U HEJIEKTPOIUTHL.
) CuuibHbIe U c1a0ble MIEKTPOIHUThl. CTeneHb TUCCOUUALIH
55 Peaknmm wnoHHOrO oOOMeHa. YCIOBHS TPOTCKAHHWA pEAKIUid HOHHOTO OOMEHa, IONHBIE U
) COKpalIEHHbIE HOHHBIE YPABHEHUS Peakiui
6 XUMHS U OKpYy2Karollas cpena
BemiectBa u Marepuansl B IOBCEHEBHOM *KU3HU uenoBeka. be3onmacHoe UCMONb30BaHUE BEIECTB U
6.1 XMMHUYECKHX peakiuidl B Jabopatopuu M ObiTy. [lepBas moMomip NpU XMMHYECKHX OXOTax |
OTpaBJICHUSIX
XuMHUeCcKoe 3arpsa3HeHNe OKpYIKaromel cpeabl (KUCIOTHBIE TOKIM, 3aTPs3HEHUE ITOYBEI, BO3yXa H
6.2 BOJIOEMOB), CIIOCOOBI ero mpemoTBpamieHus [lpenenpHas AomycTHMash KOHIIGHTpPAIUS BEIISCTB
’ (ITIK). Ponp XMMHU B pemICHHH JKOJOTHYECKHX MPoONeM. YCWICHHEe MapHUKOBOTO 3(¢eKTa,
pa3pyuieHre 030HOBOTO CIOs
[Ipumenerne cepsl, a3ora, ¢ocdopa, yriepona, KpeMHUS UM UX COCTUHEHUIH B OBITY, MEIUINHE,
6.3 MPOMBIIIJICHHOCTH ¥ CEJIBCKOM XO3siicTBe. [IprMeHeHHe MeTauloB W CIUIABOB (CTallb, YYIVH,
’ TIOpAJTIOMUHAN, OpoH3a) B OBITY M HPOMBINIICHHOCTH HX coenuHeHui. I[loHATHE O KOppo3uu
METaJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HHU
6.4 [IpuponHble HCTOYHHMKM YTIIEBOAOPONOB (Yroyib, MNPHPOAHBIA Tra3, HE(PTb), MNPOAYKTHl HUX
) nepepaboTky (OEH3UH), UX POJIb B OBITY U MPOMBIILICHHOCTH
[lepBoHavanbHBIC TOHATHSA 00 OPraHUYECKHX BEIIECTBAX KaK O COSHMHEHMSIX yriiepoia (METaH, JTaH,
6.5 STWJIECH, alleTWIEH, STAaHOJN, TIMIEPHH, YKCyCHas KucioTa). [loHsTHe O OHOJOTHYECKH Ba)KHBIX
BELIIECTBAX: KUPaX, OeKaX, YIIeBoax — M MX POJIM B )KU3HHU YEJIOBEKa
7 Pacuérhr:
7.1 110 (hopMyJiaM XUMUISCKHX COCTUHCHUIN
7.2 Macchl (MACCOBO) IO PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
73 110 XUMHYECKUM YPAaBHEHHUSIM
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