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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamMmMa o XuMuu Juist 00y4aromuxcst 8 KJ1acCoB COCTaBJIeHa Ha OCHOBe TpeboBaHuil k
pe3ysbTaTaM OCBOSHHSI OCHOBHOMN 00pa30BaTeIbHOM MIPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMUs,
npeacTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30oBaTeIbHOM CTaHAApTe OCHOBHOIO OOLIETo
00pa3oBaHusl, C yUETOM pacipeaeiaEHHBIX M0 KIaccaM IPOBEPSIEMBIX TPeOOBAHUH K pe3y/IbTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTeIbHOI IPOrpaMMbl OCHOBHOT'O 001Iero 00pa30BaHUs U AJIEMEHTOB COAEp KaHu,
MPEJCTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE IO XUMUH, a TaKKe Ha OCHOBE [IpumMepHON porpaMMel
BOCIUTaHMsI 00yUaroIIKXCsl IPH MTOJyYEHUH OCHOBHOT'O 00111ero oopa3oBanus u ¢ yuérom Konuenuun
MpernoiaBaHus yueOHOTo npenMeTa « XuMus» B 00pa3oBaTeNIbHBIX OpraHu3anuix Poccuiickoit
®enepanyy, pealu3yoluX OCHOBHbIE 0011e00pa3oBaresbHble IporpaMmMsl (yTB. Pemmennem Komnernn
Munnpocsemienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuiag yuebHoro npenmMera « XuMus» B JJOCTHIKEHHE LieJIeld OCHOBHOTO 00111ero 00pa3oBaHusi 00yCI0BIEH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAYKHM B [IO3HAHWH 3aKOHOB ITPUPOJBLI, B Pa3BUTUN IIPOU3BOJUTCIIBHBIX
cuJ1 00LIECTBa U CO3JJaHUH HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK PAacIpoCTpaHuiIa CBOE BIUSHUE Ha Bce 00JIaCTH
YEJI0BEUECKOr0 CYIIECTBOBAHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTalla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUH CIIY)KUT OCHOBOM JIJIst
(dbopMUPOBaHHSI MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEpUATbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UrparoT GopMUpPYEMbIE XUMHEN MPEACTaBICHUS O B3aUMOIIPEBPALIEHUSIX SHEPTUU U 00 SBOJIIOLINH
BEIIIECTB B MPUPO/IE; COBPEMEHHAsi XMMHUsI HallpaBJIeHa Ha pelleHHe IN00aIbHBIX MPo0JIeM YCTOHYMBOTO
pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM 1 3KOJIOIMYECKO 0€30MacHOCTH, IpobdiieM
31paBOOXPAHEHUS.

B ycrnoBusix Bo3pacTaroniero 3Ha4eHuss XUMHUH B KU3HU OOIIECTBA CYIIECTBEHHO MOBHICHIIACH POJIb
XUMHUYECKOTO 00pa3oBaHus. B maHe conranu3aiy OHO SBIISETCS OJJTHUM U3 YCIOBHM (POPMUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ pPa3BUTHSI.

CoBpeMEHHOMY UYEJIOBEKY XUMUUYECKHE 3HAHUSI HEOOXOIUMBI JUIsl IPUOOPETEHUs OOLIEKYIbTYPHOTO
YPOBHSI, IO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIECTBA, AJI1 OCO3HAHUS BaXXHOCTU Pa3yMHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U 3/IOPOBBIO
JIPYTUX, K OKPYKarOUIEN IPUPOAHON Cpesie, Il TPaMOTHOIO IMOBEAEHUS PU UCIIOJIb30BAHUU Pa3JIMYHbBIX
MAaTepHAIOB U XMMUYECKUX BEIIECTB B TOBCETHEBHOMN KU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM IIKOJIE SIBISETCSI 0A30BbIM 110 OTHOILIEHHUIO K CHUCTEME O0ILEro
XUMHUYEcKoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PeaTM3yeT NMPUCYIIUE 00IIeMy
XUMHAYECKOMY 00pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKaOT roCy1apCTBEHHbBIE, O0IIECTBEHHBIE U
MHUBUAYaAJIbHbBIE TOTPEOHOCTU. DTUM OTIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMH YyU€OHOTO MpeaMeTa «XUMHU.

N3yuenune nmpeamera: 1) cnocoOCTBYET pean3aiiii BO3MOXHOCTEH /71l caMOpa3BUTUS U (POpMUPOBaHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIMOHATBHOM IpaMOTHOCTH; 2) BHOCHT BKJIa/ B (POPMHUPOBAHUE
MBILUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIbHON yueOHOM
NeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIE0BATENIbCKUX YMEHUHN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOM IeATENFHOCTH; 3) 3HAKOMHT CO CHEM(UKON HaAyYHOT'O MBIIIIICHHS,
3aKJIaJpIBA€T OCHOBBI LIEJIOCTHOT'O B3IVIsI1a HA €IMHCTBO MPUPO/bI U YETIOBEKA, SABJIETCSA OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW IPaMOTHOCTH MOAPOCTKOB; 4) CrIocOOCTBYET
(bopMHPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

HasBannple HampaBieHUs B 00y4EeHUN XUMUHU 00ECTICUNBAIOTCS CIICU(UKON COep KaHUs MTPEeIMETa,
KOTOPBI ABIISETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKu XMMUU Ha OIpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMMHUU ¥ HEKOTOPBIX MOHATHH U CBEJIEHUH 00 OTJEIBHBIX 00bEKTaX OPraHu4YeCKON XUMHUH.

Ctpykrypa coaep:kanus npeamera chopMHUpPOBaHA HA OCHOBE CUCTEMHOT'0 TIOJX0/Ia K €r0 U3y4YEeHHIO.
ConeprxkaHue CKJIaIbIBACTCSA U3 CUCTEMBI MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMbI IOHITHI
0 XuMH4YecKoi peakiuu. O6e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPUHIIMITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUsl KaKk OCHOBBI BCETrO €CTecTBO3HaHus, ypoBHs [lepuonnueckoro 3akona [I. 1. MenneneeBa kak
OCHOBHOTO 3aKOHA XMMHUH, YUYEHHUS O CTPOEHUHU aTOMa U XUMHUECKOU CBSI3U, TIPEACTABICHHI 00
ANEKTPOIIUTUYECKON JUCCOIUAIINH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS Ha
OCHOBE SMITMPUYECKH TMOJTYUYEHHBIX U OCMBICIICHHBIX (PaKTOB, Pa3BUBAIOTCA MMOCIIEI0BATEIHLHO OT OAHOTO
YPOBHS K APYTrOMY, BBITOJIHSS GYHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO TPUMEHEHHUS U MOTYYEHUS U3yIaeMbIX BEILIECTB.

Takast opranu3anus cojepKaHus Kypca cnocoOCTBYET MPeACTaBICHUI0 XUMUYECKOM cOCTaBIsIOIEeH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI Npupobl. Tem caMbIM 00ecreuynBaeTcsi BO3MOKHOCTb
¢dbopmHpoBaHUs y 00yUarOMIUXCs HIEHHOCTHOI'O OTHOIICHHUS K HAyYHOMY 3HAaHMIO U METO/1aM IO3HaHUs B
Hayke. BaxHO Taxk)ke 3aMETUTh, 4YTO OCBOEHHE COLEP KAHUS Kypca IPOUCXOIUT C IIPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHBIX KypcoB: «OKpykaromuil Mup», «buonorus. 5S—7 kinaccel» 1 «DPu3uka. 7 Kjacc.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K nHampaBieHnio nepBoCcTeNeHHON 3HAUMMOCTH MIPH peain3aly 00pa3oBaTeIbHbIX (QYHKIUN
npeaMeTa«XuMHUs» TPAIUIIMOHHO OTHOCAT (JOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JIEATETLHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHI. 3a/1aya MpeAMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA —
BOKHEUINX (haKTOB, MOHATHMN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIIEHUH
MHPOBO33PEHUECKOT0 XapaKTepa, sI3bIka HayKH, 3HAaHUH O HAyYHBIX METO/IaX U3YUYEHUS BELIECTB U
XUMUYECKUX PEAKIUi, a TaKKe B (GOPMUPOBAHUH M PA3BUTHU YMEHHI U CIIOCOOOB JIEATETLHOCTH,
CBSI3aHHBIX C TUTAHUPOBAHHUEM, HAOIIOIEHUEM U MTPOBEICHUEM XUMUYECKOTO IKCTIEpUMEHTA, COOII0IEHUEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIECTBAMH B TTOBCEIHEBHOM KU3HU.

Hapsany ¢ 3Tum nenu u3ydeHus npeaMera B porpaMMe yTOUHEHB! M CKOPPEKTHPOBAHBI ¢ YYETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111eT0 00pazoBanusi. CeroHs B 00pa3oBaHUM 0CO00 3HAYUMOM
MPU3HAETCS HAIIPABICHHOCTh 00YyYeHHs Ha PAa3BUTHE U CAMOPA3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
MHTEJUIEKTa U 0011el KynbTypbl. O0yueHHe yMEHUIO YUUThCS U MPOJOKAaTh CBOE 0Opa3oBaHue
CaMOCTOSATEIILHO CTAHOBUTCS OJTHOW M3 BAXKHEHIINX (DYHKIIMH y4eOHBIX MTPEAMETOB.

B cBs31 ¢ 3TUM Npu U3ydeHUU IpeaMeTa B OCHOBHOM HIKOJIE JOMUHUPYIOIIee 3HaueHue Npruodpenu Takue
LIEJIH, KaK:

(opMHpOBaHNE HHTEIJICKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CaMOOOPa30BaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY IIPUHATUIO PEIICHUN, CIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSIM
KHU3HH;

HaIpaBJIEHHOCTh O0YUYEHHUs Ha CUCTEMAaTHUECKOE MPUOOIICHNE YUAITHXCS K CAMOCTOSITEIbHON



MO03HABATEBHON JESITETLHOCTH, HAYIHBIM METOAAM MO3HAHUS, OPMHUPYIOIIHM MOTHUBAITUIO H Pa3BUTHE
CITOCOOHOCTEH K XUMUU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHNIO 00yUYaIOIIUMHICS OTBITA Pa3HOOOpa3HON
JESITeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIINH ), UMEIOIIINX
YHHUBEPCAJIbHOE 3HAUYCHUE IS PA3JIMYHBIX BUJIOB JICSATEILHOCTH;

(dopMupoBaHUE YMEHHI OOBSICHATH M OIICHUBATH SIBIICHHS OKPY)KAIOIIET0 MAPA HA OCHOBAaHUH 3HAHUU U
OTIBITA, TIOJTYYCHHBIX MTPH U3YUYCHUH XUMHU;

(dopMupoBaHUE Yy 00YJarOIINXCS TYMAHUCTHYECKUX OTHOIICHUH, TOHUMAaHUSI [IEHHOCTH XMMHYECKIX
3HaHWUH U BEIPAOOTKH SKOJIOTUYECKH 1IEIeCO00pa3HOro MOBECHHS B OBITY M TPYAOBOU JACSITEIHHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/I0POBBS 1 OKPYKAIOLICH MTPUPOTHON CPEJIbI,

pa3BUTHE MOTUBAIMH K 00yUEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA OCHOBE
YCBOCHHSI O0IIEUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS M HATIPABICHHOCTH
JaTbHEHUIIEro 00y4eHUsI.

COJAEPKAHUE YYEBHOI'O ITPEIMETA

HepBOHa‘IaJILHLIe XUMHUYECKHUE TTOHATHUA

Hpez[MeT XUMHUH. Ponb XMMUH B J)KM3HM yenoBeka. Tena u BemniectBa. @u3ndeckue CBOMCTBA BEIIECTB.
ArperaTHoe CcoCTOsiIHME BellecTB. IloHaTre 0 MeToaX MO3HAHUS B XUMHU. XMMHUS B CUCTEME HayK. Yuctoie
BCIICCTBA U CMCCH. Crioco051 pasaciICHus cMecel.

ATOMEI 1 MOJICKYJIBI. Xumunueckue dj1eMeHThl. CHMBOJIBI XUMUYECKUX YJIEMEHTOB. HpOCTI:IG " CJIIOXXHBIC
BCIICCTBA. ATOMHO'MOHCKYHHPHOC YUCHHUC.

XuMuueckas (bopMlea. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BCIIICCTB. OrHocutenpHas aToMHas Macca. OTHOCUTEIbHAS MOJICKYJIApHas Macca. MaccoBas J0JIA
XHUMHUYCCKOI'o 3JICMCHTA B COCJMHCHHMU.

Ou3nyecKue ¥ XUMUIECKHE SBIICHUS. XUMHUSCKast PEakIus U e€ Mpu3HaKu. 3aKOH COXPAHCHUS MaCChI
BellecTB. XuMu4eckue ypaBHeHus. Kiaccupukammss XuMUYeCKUX peakiuii (COequHEHMs, pa3IoKeHus,
3aMeIIeHHS, OOMEHa).

XVUMUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYI0H, ¢ MpaBHiiaMy paOOTHI B TAOOPaTOPUH U
npuéMamu 00pameHus ¢ JJabopaToOpHBIM 000PYAOBaHUEM; U3YUIECHUE U ONMCaHHE (PU3NIECKUX CBOMCTB
00pa3IioB HEOPraHUYECKUX BEUIECTB; HAOMIOAeHNE (PM3HUECKUX (TIJIaBICHUE BOCKA, TAsTHUE JIb/Ia, PACTUPAHHE
caxapa B CTYIIKe, KHTIEHUE W KOHJCHCAIIHS BOJIbI) I XUMUYECKHX (TOpEHUE CBEUH, TIPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa ¢ KUCIIOTOM) SIBIIeHUH, HAOIIOACHHE U ONHUCaHUE TIPU3HAKOB MPOTEKAHUS
XUMHAYECKHX PeaKIiii (pa3oKeHne caxapa, B3aUMOICHCTBUE CEPHOI KHCIOTHI C XJIOPHIOM Oapus,
paznoxkenue ruapokcuaa Meau(ll) mpu HarpeBanuu, B3auMoieiicTBre xese3a ¢ pactBopoM coiu meau(ll));
M3YYEeHHE CIIOCOO0B pa3feNieHus: cMece (C TOMOIIbIO MarHuTa, pUILTpOBaHUE, BHIIAPHBAHUE,
TMCTUILISIINSL, XpoMaTorpadus), IpOBEICHUE OYNCTKH TIOBAPEHHOW COJIH; HAOIOACHNE U ONTUCAHNE
PE3yIbTATOB MPOBEACHUS OMBITA, MIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl; CO3IaHUE MOJIeTIeH
MOJIEKYI (IIapOCTEPKHEBBIX ).

Baskneiilue npeAcTaBUTEIM HEOPraHUYECKHUX BelIeCTB

Boznyx — cmech ra3os. Cocras Bo3ayxa. Kucinopon — aneMeHT u npoctoe BeniectBo. Haxoxaenue
KHCJIOpOAa B Ipupoze, GU3ndecKrue 1 XMMHUYecKHe cBoicTBa (peakuuu ropenusi). Oxcuasl. [Ipumenenue
kuciopoaa. CriocoObl momyyeHus KUCIOPOAa B TaOOpaToOpuu M MPOMBIIIIEHHOCTH. KpyroBopot kKucnoposa B
npupoje. O30H — aJIOTPONHAs MOJU(PHUKAIM KUCIOPOaA.

TenoBoit 3 pexT XuMuieckol peakiiui, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U SHIOTEPMHUECKHE
peakiuu. TormBo: yroib U MeTaH. 3arpsi3HEHUE BO3/IyXa, yCUIICHHE TApHUKOBOTO Y dekTa, pazpylicHue
030HOBOTO CJIOSL.



Bonopon — snemeHT u npocToe BemiecTBo. Haxoxaenue Bogopoaa B mpupoze, Gpu3ndeckue 1 XUMHYECKUe
CBOWCTBa, MPUMEHEHHE, CTIOCOOBI MoydeHus. KuciaoTsl u conu.

KomuuectBo BeniectBa. Monb. MonspHast Macca. 3akoH ABoraapo. MomsipHslii 00bEM ra3oB. Pacuérsl mo
XUMHUYECKUM YPAaBHEHHUSM.

Oduznyeckue cBoiicTBa Bojbl. Bona kak pactBopuTtens. PacTBopbl. HackilieHHbIE U HEHACHIIIICHHbBIE
pacTBOpbl. PacTBOpHMOCTH BeleCTB B Bojie.MaccoBas 107151 BEIIECTBA B pACTBOPE. XUMHUUYECKHUE CBOMCTBA
Bozbl. OcHOBaHUs. Poiib pacTBOpOB B IPUPOJIE U B )KU3HU UYesloBeKa. KpyroBopot Bojbl B IpUPO/IE.
3arpsi3HeHue NpupoJHbIX BoJd. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeopranmueckux coeauaennii. Oxcuapl. Kinaccudukaims okcuoB: coaeodpasyromue

(ocHOBHBIE, KUCIIOTHBIE, aM(pOTepHbIE) U HecosieoOpasyromre. HomeHnkinarypa okcuioB (MeXIyHapoiHas U
TpuBHanbHas). Ousnueckue 1 XMMUUYECKUE CBOMCTBA OKCUAOB. [lonmydueHne okcuaos.

OcHoBanus. Knaccudukanusa ocHOBaHUN: MIENOUM U HEpACTBOPUMBIE OCHOBaHUA. HomeHkiaTypa
OCHOBaHUU (MeXAyHapoHas U TpuBUabHas). Ou3nueckre U XMMUYECKUE CBOMCTBA OCHOBAHUU.

[TonyueHnue ocHOBaHUIA.

Kucnorer. Knaccudukanus kucnor. HomeHknatypa KMUCIOT (MEXIyHApOIHAS U TPUBUAIBHAs).
Ou3nYeCKUe U XUMUYECKUE CBOMCTBA KUCIOT. P aktuBHOCcTH MeTaiuioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Comu. HomenknaTypa coiield (MexayHapoaHast U TpUBHaNIbHAS ). DU3NYECKHE U XUMHUYECKUE CBOMCTBA
cousieit. [lonmyuenue conen.

I'enernueckas cBsA3b MEXKY KJlacCaMH HEOPraHUYECKUX COECTUHEHUI.

XUMHUYECKUH SKCIIEPUMEHT: Ka4eCTBEHHOE OIpeIeJICHHE COIeP)KaHUs KHCIOpOia B BO3yXE; MOJTyUeHHE,
coOupaHue, paclio3HaBaHuE U U3yUeHHE CBOMCTB KUCIOPO/1a; HAOII0IeHNE B3aUMO/IEHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCTIOBUSI BOSHUKHOBEHMUSI U MPEKpaIieHust TopeHus (1mokapa); 03HaKoMJIeHHEe ¢ 00pasiamMu
OKCH/JIOB U OIMCAaHUE UX CBOMCTB; MOIy4eHHE, COOMpPaHUe, pacliO3HaBaHUE U U3yUEHHE CBOMCTB BOJIOpOAa
(ropenue); Bzaumoiericteue Bojgopoza ¢ okcuaoM Meau(ll) (Bo3aMoxkHO HCTIONb30BaHUE BUEOMATEPUATIOB);
HabJto/1IeHne 00pa3IoB BEIECTB KOJINYECTBOM | MOJIb; HCCieI0BaHUE OCOOEHHOCTEW pacTBOPEHMSI BEILIECTB
C pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBIEHHE PACTBOPOB C ONPEICIEHHON MAaCCOBOM JOJIEH
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BOJIBI C METAJJIaMU (HaTpUEM U KaJlbliieM) (BO3ZMOXKHO
HCI0JIb30BaHNE BUEOMATEPUAJIOB); ONPEEIIEHNE PACTBOPOB KUCIIOT U IIEJI0YEH ¢ MOMOIIbI0 HHANKATOPOB;
HCCIIeIOBaHNe 00pa3lloB HEOPIaHUYECKUX BEILECTB PA3JIMYHBIX KJI1ACCOB; HAOII0I€HUE U3MEHEHHS OKPACKU
MHMKATOPOB B pacTBOpaxX KHUCIIOT U Iiesioueil; u3yuenue B3aumozeiictsus okcuna meau(ll) ¢ pactsopom
CEPHOU KUCIJIOTHI, KUCJIOT C METAJUIAMH, PEAKIIM HEUTPAIU3alluN; I0Jy4YE€HNE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJIHOTO METaJula APYTUM U3 pacTBOpa COJIM; pelIeHre IKCIEPUMEHTAIbHBIX 33/1a4 110

Teme«BakHelme KJ1acchl HEOPraHUYECKUX COECTUHEHUIN.

Ilepuoauyecknii 3akoH u Ileprnoanueckasi cucrema xXuMuyeckux djiemMenToB JI. U. Menaeneesa.
Crpoenne aroMoB. XuMnueckas cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTE/IbHBIC PeaKINHU

[TepBble MOMBITKN KIaCCUPUKAIIUN XUMUYECKUX AJ1eMeHTOB. [IoHATHE O TpyMIax CXOAHBIX 3JIEMEHTOB
(11e10YHbIE U 1IET0YHO3EMETbHbBIE METAIJIbI, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIEe 00pa3yloT
amoTepHbIe OKCUIBI U TUAPOKCUIBL.

Ilepuonnueckuii 3akoH. [lepuoauueckas cucrema xuMuueckux anemeHnToB J[. . Menpaeneena.
KopoTtkomnepuonnas u jmHHoNeproaHas Gopmsl Ileproauueckoil CHCTEMBbI XMMUYECKHX 3JIEMEHTOB /1.
N. Menpneneesa. [lepuonsr u rpymnmnsl. @U3nyeckuii CMbICI MOPSAIKOBOIO HOMEpa, HOMEPOB NIEPUOJIA U
IPYNIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sjep. M3oTomnbl. DnekTpoHbl. CTpoeHHEe AIEKTPOHHBIX 000JI0UeK

aToMOB MepBbIX 20 xumuyeckux 35emMeHToB [lepuoanueckoit cucremsl [. . MenneneeBa. XapakTepucTuka
XMMHYECKOT0 AJIEMEHTA 110 €r0 MoJjoxeHuto B [lepuoauueckoii cucreme /. 1. Menneneesa.



3aKOHOMEPHOCTH U3MEHEHMSI paiyCca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUINYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO rpymnnam u nepuogaM. 3Hadenue [leprnonnueckoro 3akona u [lepuoanueckoi
CUCTEMbI XUMHUUYECKHUX DJIEMEHTOB I Pa3BUTHU HayKu U npakTuku. [. 1. MenneneeB — y4€Hblii u
IpaX1aHUH.

Xumnueckas cBa3b. KoBanenTHas (1oJispHas U HETOJSIPHAs) CBSI3b. DJIEKTPOOTPULIATEIILHOCTD
XUMHUYECKUX JIeMEHTOB. VIOHHas CBS3b.

Crenens okucienusi. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKUCIeHHS 1
BOCCTAHOBJIEHMSI. OKUCINUTENN U BOCCTAHOBUTEIIH.

XYUMUYECKUH IKCTIEPUMEHT: U3ydeHUe 00pa3IOB BEIIECTB METAJUIOB U HEMETAJUIOB; B3aMO/ICHCTBHE
TUIPOKCH/IA IUHKA C pAaCTBOPAMU KUCJIOT U IIEJI0Y€eil; MPOBEJACHUE ONbITOB, WILTFOCTPUPYIOIINX MTPUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMi (rOpeHre, Peakiuy pa3ioKeHUs], COSUHEHUS ).

MexnpeaMeTHbIe CBSI3H

Peanu3zanus MeXnpeaMEeTHBIX CBA3EH MPH U3yYEHUU XUMHUU B 8 KIIACCE OCYIIECTBISIETCS Yepes

HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHATUMN, TaK U MOHSATHH, SBISIOMIUXCS CHCTEMHBIMU

JUTSL OTJICTIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CHHTE3,
KJ1accuuKanms, MepuoAMIHOCTh, HAOIIOICHHE, SKCIICPUMEHT, MOCIIMPOBAaHNE, U3MEPECHHUE, MOJICIIb,
SIBJIEHHE.

dwusmKa: MaTepusi, aTOM, IEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIA], U30TOIBI, PaJHOAKTUBHOCTH,
MOJIEKYJIa, JJIEKTPUIECKHUI1 3apsil, BEIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHUE BELIEeCTBa, Ia3,
¢du3ryuecKre BETMYUHBI, €IMHHUIIBI U3MEPEHHUS1, KOCMOC, TIAHETHI, 3BE3/161, CONHIIE.

Buonorus: porocuntes, apixanue, ouocepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TIOPO/IbI, T0JIE3HBIE UCKOMaeMble, TOTLTUBO,
BOJHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

I/I3yquI/Ie XHMUH B § KI1acce HAITpaBJICHO HAa JOCTUIKCHUC 06y‘IaI-OH_[I/IMI/IC$I JINYHOCTHBIX, MCTAITPEAMCTHBIX
" NPpCAMETHBIX PE3YJIbTATOB OCBOCHUS yqe6H0ro npeamera.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YIbTATBI OCBOCHUSA NPOTrpaMMbl OCHOBHOT'O 06H_[CFO O6paSOBaHI/I}I JOCTUTAOTCA B XO4€
O6yLICHI/ISI XHUMHHU B CINHCTBC y‘Ie6H0ﬁ U BOCIIHUTATEIILHOM JesITeIbHOCTU Opraﬂnsaunn B COOTBCTCTBHHU C
TPpaaAUuIIUOHHBIMU pOCCHfICKHMH COHUOKYJIBbTYPHBIMH U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, ITPUHATBIMUA
B O6H.[CCTBC IpaBHUJIaMH U HOPMaMH ITOBCACHUA U CHOCO6CTBYIOT nmponeccamM CaMOITO3HAHUS, CaMOPa3BUTHUS
n conuai3annu 06yqa}oumx05{.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE€ B YACTH:

IHaTpuoTHYECKOr0 BOCIUTAHMS

1) HEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, ICTOPUYECKOMY M HAYYHOMY HACIIEUIO,
MMOHUMAaHUS 3HAUYEHUSI XUMUYECKOM HayKH B )KMU3HU COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BIaJIETh
JOCTOBEpHOM MH(pOPMAITUEH O MEePEOBBIX JOCTHKEHUSIX U OTKPBITUSIX MUPOBOM U OTEYECTBEHHON XHMHUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MHUpa 1 00IIEeCTBA;

I'paxxmanckoro BocnuTaHust

2) MMPEACTaBJIICHUA O COMAJIBHBIX HOpMax U NpaBujiax MCKINIHOCTHBIX OTHOLICHUN B KOJJICKTHUBCE,
KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, YI€OHO-HUCCIIEI0BATEIbCKOM, TBOPUECKON 1
APYTUX BUAAX NEATENbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATETLHOCTH MPH BHITIOJHEHUH
yueOHBIX, T03HABATEIbHBIX 3a/a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3aHUH YUE€OHBIX MPOEKTOB,
CTPCMIJICHHUA K B3aMMOIIOHUMAHHWIO U B3aMMOIIOMOIIIU B IMTPOLIECCE ITOMU y‘IGGHOﬁ ACATCIIBbHOCTH, TOTOBHOCTH



OLIEHUBATh CBOE MOBEJICHHUE U MOCTYIIKM CBOMX TOBAPHILEH € MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEICTBUN IIOCTYIKOB;

LleHHOCTH HAYYHOT0 MO3HAHUSA

3) MUPOBO33pEHUYECKHUX MPEICTABICHUI O BEIIECTBE U XUMUYECKOM PEaKkIuu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISIFOIIMX OCHOBY JUIsl IOHUMAaHUS CYIIIHOCTH HayYHOMH
KapTUHBI MUPA; MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IPUPO/IbI, B3AUMOCBSI3AX
YeJioBeKa C MPUPOTHOM CPeloil, O poJik XMMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeIbHBIX MOTHUBOB, HAIIPABJIICHHBIX HA MOJTYYEHHE HOBBIX 3HAHUHN MO XUMHUH, HEOOXOUMBIX IS
00BsICHEHUS HAOIIOAAEMBbIX MTPOLIECCOB U SBJICHUI;

5) no3HaBaTenbHOM, HH(HOPMAIIMOHHON U YNTATENILCKON KYJIbTYphI, B TOM YUCIJIE HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATyPOd, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) nHTEepeca K 00y4YeHUIO U TTO3HAHUIO, TI0003HATETbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATENLCKON AESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIMpPAaBJIEHHOCTH U YPOBHS 00y4YEHHS B ajbHEHIIEeM;

®opMuUpOBaHUS KYJbTYPbI 310POBbS

7) OCO3HaHUS LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKH Ha
3J10pOBBI 00pa3 XKU3HU, OCO3HAHUS TOCIIEICTBUN U HENPUATHUS BPEIHBIX IPUBBIYEK (YIOTpPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUs), HEOOXOAMMOCTH COOIOIEHHS IIPaBHJI O€30MIaCHOCTH IIPU OOPAIEHHUH C
XMMUYECKMMH BEIIECTBAMHU B ObITY U peaibHOMN JKHU3HU;

TpyaoBoro BocnuTanus

8) uHTepeca K MPaKTUYECKOMY U3YUEHHUIO MPOPEeCcCUil U TpyAa pa3IMuHOro pojia, yBaKEHUE K TPyAY U
pe3yabTaTaM pr210BOI71 ACATCIIBHOCTH, B TOM YHCJIC HAa OCHOBC IMPUMCHCHU A IMPEAMCTHBIX 3HAHUH 110 XHUMHHU,
OCO3HaHHOTO BbIOOpa MHAMBUIYATHLHON TPAEKTOPUHU MPOIOJDKEHHS 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTH K XMUMHUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIEITHON
HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTU U Pa3BUTUA HCO6XOI[I/IMI)IX yMeHI/II\/'I, TFOTOBHOCTH aAallTUPOBATHCA B
po¢eCCUOHATIBHOM CpEJIE;

IKOJIOTHYECKOI0 BOCIIUTAHNUS

9) sKoJIOrMYECKH 1eI1ecO000Pa3HOr0 OTHOUIEHHSI K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3eMJie, OCHOBE €€
CYIIECTBOBAaHHUS, TOHUMAHHUS [IEHHOCTHU 37I0POBOT0 U 6€301macHOro oopa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTU COOIIOACHHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS TPU PaboTe C BELIECTBAMH, a TAK)KE B CUTYALIUSAX, YTPOXKAIOLINX 37J0POBBIO
W SKU3HH JIIOJICH

10) cnocoOHOCTH MPUMEHATH 3HAHMS, TIOJTy4aeMble IPU U3yYEHUN XUMUH, JUI PELIeHUs 3aj1a4, CBI3aHHbIX
C OKpYXarollen MPUPOIHOMN CPeI0il, MOBBINIEHUS YPOBHS SKOJOTHYECKON KyJIbTYpbl, OCOZHAHMS
r100aJIbHOTO XapaKTepa SKOJIOTUIECKUX MPOOJIEM U IyTeil X PEeLIeHUs MOCPECTBOM METOIOB XUMuUH; 11)
9KOJIOTMYECKOI'0 MBIIUICHHS], YMEHUS PYKOBOJICTBOBATHCS UM B ITIO3HABATEIIBHOW, KOMMYHUKAaTUBHON U
COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeMETHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMBIE TSl (YOPMUPOBAHKSI MUPOBO33PECHUS
oO1eHayJHbple TOHATHUS (3aKOH, TEOPHsl, MPUHITUII, TUTIOTe3a, (PaKT, CUCTEMA, TPOIIECC, IKCIIEPUMEHT U Jp.),
KOTOPLIC UCTIOJIB3YIOTCA B €CCTCCTBCHHO-HAYUYHBIX yLIe6HI>IX npeaMeTax 1M MO3BOJIAIOT HA OCHOBC 3HAaHUHU U3
3THX MPEAMETOB (HOPMUPOBATH MPEACTABICHHUE O LIEJIOCTHOW HAYYHOI KapTHHE MUPA, U YHUBEPCAIbHBIC
yueOHbIe AeCTBUA (ITO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYIISTUBHBIEC), KOTOPhIE 00CCIICYHBAIOT



(bopMHpOBaHKE TOTOBHOCTH K CaMOCTOSTEIbHOMY TNIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
NEeATEIbHOCTH.

MertarnpenMeTHbIE pe3yIbTaThl OCBOSHHS 00pa30BaTEIbHOM MPOrpaMMBbl 10 XUMHH OTPAXKAIOT OBJIA/ICHHE
YHUBEPCAIbHBIMU II03HABATEIIbHBIMU JICUCTBUSAMH, B TOM YHCIIE:

Ba3oBbIMH T0rHYeCKUMH e CTBUSIMU

1) yMeHreM UCIOIB30BaTh NPUEMBI IOTHYECKOTO MBIIIJICHHS IIPYU OCBOCHUHU 3HAHUI: PaCKpPhIBATh CMBICIT
XUMHUYECKUX MOHATUH (BBIICNATh UX XapaKTepHble MPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH ), UCTIOJIL30BaTh MOHATHUS JJIs1 O0BSICHEHHS OTACNBHBIX ()aKTOB U SIBICHUN; BEIOUPATh OCHOBAHMUS
U KPUTEPUU JJIs KJIacCU(PHUKAIUU XUMUYECKUX BEIIECTB M XUMUYECKUX PEeaKIUil; yCTaHABIUBATh IPUYUHHO-
CIIEJICTBEHHBIE CBSI3H MEXKAY OOBEKTAMU U3YyUEHUS; CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHUBHbIE,
JIeIyKTUBHBIE, [10 AHAJIOTUH); JIe1aTh BHIBOJBI U 3aKIIOUECHHUS;

2) yMEHHEM MIPUMEHSIThH B MIPOLiecce MO3HAHUS MMOHATHS (IIPEIMETHBIE U METalpeIMETHbIE),
CHUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIU, UCTIOIb3yeMble B XUMHUHU, TPEOOPA30BHIBATH IMPOKO IPUMEHSEMBIC B
XUMHH MOJCTIbHBIC MTPE/ICTABICHHS — XUMUYECKHI 3HaK (CUMBOJ 3JIEMEHTA), XUMUYecKasi hopMylia u
ypaBHEHHE XUMHUYECKOM peakiuu — MpU PelIeHUU Y4eOHO-I03HABATEeIbHBIX 3a/1a4; ¢ YYETOM ITHX
MOJIETIbHBIX MPECTABICHUN BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKHU N3Y4aeMbIX 00bEKTOB—
XMMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIMi; BBISBIATH 00IME 3aKOHOMEPHOCTH, MPUYHMHHO-
CJIEJICTBEHHBIE CBSI3M U MIPOTUBOPEUHS B M3y4aeMBIX IPOIECCaX U ABJICHUSX; pearaTb KpUTEPUH IS
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHil; CAMOCTOATEIHLHO BEIOMPATH CIOCO0 pelieHus: yueOHoit
3a/1auu (CpaBHUBATh HECKOJIbKO BapUAHTOB PEIICHUS], BHIOMpATh HanOoee MOIXOISAIINN ¢ YIETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB);

Ba3oBbIMH HCCIeA0BATEIbLCKHMH AeHCTBUSIMH
3) YMCHI/ICM HCITIOJIB30BaTh ITOCTABJICHHLBIC BOHpOCBI B KQUCCTBC I/IHCprMCHTa IIO3HaHUsA, a TAKXKE B

Ka4eCTBE OCHOBBI /ISl POPMHUPOBAHUS THIIOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHUH;

4) mproOpeTeHHe OIbITa MO TUIAHMPOBAHHIO, OPTAaHNU3AIMH U ITPOBEICHUIO YIEHUUECKIX SKCIIEPUMEHTOB!
yMeHHe HaOII0IaTh 3a X0JI0M MpoIecca, CAMOCTOSITENIHO TPOTHO3UPOBATE €T0 pe3yNbTaT, GOpMYIHPOBaTh
O606HI€HI/I$I 1 BBIBOJIBI ITO pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITA, UCCIICA0BAaHUA, COCTABIISITH OTYET O
IpojieTIaHHOM padoTe;

Paboroii c undopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH M MHTEPIPETUPOBATH NHPOPMAIUIO PA3IUYHBIX BUAOB U GOpPM
MIPEICTABJICHHUSI, TOJIy9aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEPATypa XUMUUECKOTO
COJIep>KaHusl, CIIPAaBOYHbIE TOCOOUs, pecypchl IHTepHETA); KpUTUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHUIO;

6) yMEHHEM IPUMEHSATH PA3IMYHbIE METO/IBI U 3aMPOCHI MPU TOUCKE U 0TOOpe MHPOPMAITUH U
COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOAMMBIX ISl BHITIOTHEHUS y4eOHBIX U TTO3HABATENbHBIX 33124 OTpe-
JeNEHHOTO TUIIA; TPHUOOPETEHUE OMBITa B 00JIACTH UCIIOJIb30BaHUS WH()OPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUH, OBJIa/ICHHE KYJIbTYPOil aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh OMTUMAJIBLHYIO (pOopMy TIpesicTaBiIeHHUs] HH(POPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4u HECIOKHBIMH CXEMaMHU, TuarpaMmmamu, IpyrumMu popmamu rpaduku u ux
KOMOHMHALIMSIMU,

7) yMEHHEM UCTIOIB30BaTh M AaHATTU3UPOBATH B MIPOIECCe YIEOHOM U MCCIIeIOBATENLCKOM AeITeTbHOCTH
MH(OPMAIIHIO O BIUSHUY TPOMBIIIICHHOCTH, CETHCKOTO XO3SHUCTBA M TPAHCIIOPTA HA COCTOSIHHIE

OKpY>Karollel NpUPOJIHON CPEBI;

YHuBepcaabHbIMH KOMMYHHUKATHBHBIMH 1€ CTBUSIMU
8) yMeHMeM 3a7aBaTh BOMPOCHI (B X0J1€ JUAIOTa M/WUIM TUCKYCCHH ) TI0 CYIIECTBY 00CY)IaeMOU TEMBI,
(bOpMy.HI/IpOBaTB CBOM NPCHJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHU A HpeIIJIO)KeHHOfI 3aJa4u,



9) nmpuoOpeTeHre ONbITa MPE3CHTAIIMH PE3YJIbTATOB BHIMOJIHEHUS! XUMHUECKOTO IKCIICPUMEHTA
(;1abopaTopHOro OmbITa, TA0OPATOPHOM PabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

10) 3anHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU TTO3HABATEIHLHON M MCCIIEIOBATEIHCKON
JEeSTebHOCTH MIPH PEIICHUH BO3HUKAIOIINX MPo0IeM Ha OCHOBE yu€Ta OOIIUX HHTEPECOB U COTJIACOBAHHUS
no3unui (00CyKIeHUsI, 0OOMEH MHEHHUSIMH, «MO3TOBBIE ITYPMBI», KOOPIMHAIINS COBMECTHBIX JICHCTBUH,
oTpeieNieHue KPUTEPHUEB 10 OIIEHKE Ka4eCTBa BHITIOJTHECHHON paOOTHI H Jp.);

YHuBepcaabHbIMHU PeryJISITHBHBIMH /1€ CTBUSIMH

11) ymeHHEM CaMOCTOSATEIBHO OMPEILIIATh IEH AeSTeIbHOCTH, TUTAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATH U IMPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JCSTEIBHOCTD, BRIOUPATh HANOOIIEEe
3¢ (heKTHBHBIC CTIOCOOBI pelICHHs YI€OHBIX U MIO3HABATEIHHBIX 33/1a4, CAMOCTOATEIHLHO COCTABIISAThH WIIH
KOPPEKTHPOBATh MPEJIOKCHHBIN aIrOPUTM JCHCTBUH MPH BBHITIOJTHEHUH 3aJIJaHUH C YIETOM MOTyUCHHSI
HOBBIX 3HAHUH 00 M3y4aeMbIX O0BEKTaX — BEIECTBAX U PEAKIIUX; OIICHUBATh COOTBETCTBUE TIOTyYEHHOTO
pe3yJibTaTa 3asBJICHHOMN LIEJIH;

12) yMEeHHEM HCIIOB30BATh U aHATM3UPOBATh KOHTEKCTHI, MPE/IJIaracMble B YCIIOBHH 33 JaHH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe npenMeTHBIX pe3yIbTaTOB 10 OCBOEHUIO 00513aTEILHOIO COJIEP)KaHuUs, YCTaHOBJIEHHOT'O IaHHON
pUMEPHOI paboueil mporpaMMoi, BELICISIOT: OCBOCHHBIE 00YJaOIIUMICS HAyYHbIC 3HAHUS, YMEHHS U
CTIOCOOBI ICHCTBHH, criennuIecKre AJIsl MPEAMETHON 00J1acTH «XUMUS», BUABI IEATETBHOCTH 110
MIOJIyYEHHIO HOBOT'O 3HaHMS, €r0 HHTEPIIPETalMU, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U
HOBBIX CUTYyalUsX.

[TpeameTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOLIMXCS CIAETYIOIUX YMEHUM:

1) packpuvieams cmblci OCHOBHBIX XUMHUYCCKHMX TIOHSATHIA: aTOM, MOJIEKYJIa, XHMHYECKUH 3JIEMEHT, TPOCTOE
BEIIECTBO, CII0)KHOE BEIIECTBO, CMEChH (OJTHOPOIHAS U HEOTHOPOIHAS), BAJIGHTHOCTh, OTHOCUTENbHAS
aTOMHAasi ¥ MOJISKYJISipHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast JIOJIS
XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPHUIIATETLHOCTh, CTETIEHb OKUCIICHUS, XUMUUYECKasl PeakIlus, KiaccuuKaius peakiuid: peakiuu
COCJIMHEHHS, PEAKITUH PA3JIOKEHUS, PEAKIIMN 3aMEIIICHUsI, pEaKIIMH 00OMEeHa, IK30- U SHIOTEPMUUYECKHE
peaxiuu; TermnoBoi 3 deKT peakiuu; SAPO aTomMa, IEKTPOHHBIN CI0H aToMa, aTOMHasi OpouTab, paanyc
aToMa, XUMUYECKasl CBSI3b, MOJISIPHAs M HEMOJIApHAsi KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBast 1011 BenlecTBa (MPOLEHTHAs KOHIIEHTPAIIUs) B pacTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. IT. 1) ¥ IPUMEHSTH STH MTOHITHS
MIPU OMHMCAHUM BEIIECTB U X MPEBPAIICHUI;

3) ucnonvzosams XUMUIECKYIO CHMBOJIMKY JIJISl COCTaBICHHS (DOPMYJI BEIIECTB U YPABHEHNUH XUMHUYECKUX
peakuuii;

4) onpeodensimv BaIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTEIIEHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAIICKHOCTD BEIIECTB K OMPeNeIEHHOMY KJIaCCy COSAMHEHUN 110
dhopmynam; BUI XUMHUYECKOHN CBS3M (KOBAJICHTHAS M MOHHAS) B HEOPTAHMYECKUX COCTUHEHUSX;

5) packpvisamo cmuica Tlepuoanueckoro 3akona J1. M. MeneneeBa: 1eMOHCTPUPOBATH TIOHUMAHUE
MIEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKHX 3JIEMEHTOB OT UX MOJ0KeHus B [lepuoguyeckoit
CUCTEME; 3aKOHOB COXPaHEHUsI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS,
3aKoHa ABOTaJIpO; ONMKUCHIBATh U XapaKTEepU30BaTh TabmmuHyto Gopmy [leproaudeckoit CHCTEMBI
XUMUYECKHX 3JIEMEHTOB: pa3indaTh NOHATHS «TJIaBHAsA noArpymnmna (A-rpymnmna)» u «rmodounas noarpynna (b-
TPYIITa)», Majible ¥ OOJBIIHNE MTEPUOABI; COOTHOCUTH 0003HAYCHHMS, KOTOPHIE UMEIOTCS B TaOIHUIIS
«Ilepuognyeckas cucreMa XxuMu4deckux nemeHToB . 1. MenaeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB XUMUYECKHIX JJIEMEHTOB (COCTaB | 3aps s/Apa, 00IIIee YHCIIO AIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOM);



6) rraccupuyuposams XUMUYECKUE FJICMEHTHI; HCOPTaHMUYECKUE BEIIECTBA; XUMUYCCKHUE PEaKIuu (110
YHUCITY ¥ COCTABY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY YD PEKTY);

7) xapaxmepuzosams (Onucvléams) OOLIHE XUMHUYCCKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJITBEPIK/1asi ONMCAHKUE TIPUMEPAMU MOJICKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYCCKUX PEAKIIHIA;

8) npoenoszuposams cBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOI'O COCTaBa; BO3MOYKHOCTH
MPOTEKAHHUS XUMUYECKHUX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSX;

9) ebluuCHsIMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIIPHYEO MAcChl BEIIECTB; MAaCCOBYIO JIOJIFO
XMUMHYECKOTO 3JIEMEHTA 110 (JOPMYJIe COSAMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; TPOBOIUTH
Pacy€Thl IO YPAaBHEHHUIO XUMHUYECKON PEAKIINY;

10) npumensims OCHOBHbBIE OTIEPAIIUH MBICIIUTEIBHOM JEITEIbHOCTH — aHAJIU3 ¥ CHHTE3, CPABHEHHE,
00001IeHIEe, CUCTEMATH3AIIHNIO, KITacCU(DUKAIIHIO, BRISIBIICHUE PUYHMHHO-CIICJICTBEHHBIX CBSI3EH — ISt
M3YUYCHHS CBOIMCTB BEIIECTB M XUMHUECKUX PEAKIINi; €CTECTBCHHO-HAYYHBIC METO/IbI TO3HAHHS —
HaOII0IeHNE, M3MEPEHUE, MOJICIIMPOBAHNE, YKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIN );

11) crnedosams npaBUIaM MOIH30BAHUS XUMUYECKOH MTOCYI0# 1 1a00paTOpHbIM 000PYI0BAHUEM, & TAKKE
npaBuIaM OOpaICHHS C BEIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJYUYEHUIO U COOMPaHUIO ra3000pa3HBIX BEHIECTB (BOIOPOa U KUCIOPOIa),
MIPUTOTOBIICHUIO PACTBOPOB C ONPEICIEHHON MAaCCOBOM JI0JIeH PACTBOPEHHOTO BEIIECTBA; IUIAHUPOBATh U
MIPOBOJNTH XUMUYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIEIOYCH U KHCIIOT C TIOMOIIBIO
WHIUKATOPOB (JakMyc, ¢heHondraaert, METUIOPAHK U JIp.).



TEMATHYECKOE IINTAHUPOBAHUE

paborta;

Ne | HanmeHoBaHMe pa3eioB U TeM KosnyectBo 4acoB Hdara Buasl nesiTebHOCTH Bunapl, JJ1eKTPOHHbIE (HU(PPOBbIE)
n/n | mporpaMmbl u3ydenust dopmbr o0pa3soBaTeibHbIe pecypebl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPOJISI
paboTbl paboTbl
Pazpen 1. IlepBoHayaibHble XUMHYECKHE IOHATHSA
1.1. | Xumus — Baxuas 06.;1acTh 5 0 2 PackpbIBaTh poJib XUMHH B IPUPOJE U JKU3HH YEIOBEKA, e€ CBSI3b C Verublii https://resh.edu.ru/subject/lesson/1521/main/
€CTeCTBO3HAHMS U MPAKTHYECKOH JIPYTHMHU HayKaMu; ompoc; https://resh.edu.ru/subject/lesson/1522/main/
NesITeJbHOCTH YeI0BeKa Paznuuath YMCTHIE BEIIECTBA U CMECH; OJIHOPO/IHBIE U HEOAHOPOAHbIe | mpakThdeckas | https://resh.edu.ru/subject/lesson/1485/main/
cMecH; pabora;
Pasnnuarh GU3MUECKHE U XUMHYECKHUE SIBIICHHUS;
1.2. | BemecrBa 15 1 0 PackphIBaTh CMBICIT H3y9aEMBIX TOHATHI M 3aKOHOB U IPUMEHSTH 9TH | Y CTHBIA https://resh.edu.ru/subject/lesson/1486/main/
U XHMHYECKHE PeaKiuu HOHATHS [IPU ONMCAHHH CBOICTB BEILIECTB U MX MPEBPAILCHHI; oIpoc; https://resh.edu.ru/subject/lesson/1487/main/
npaktudeckas | https://resh.edu.ru/subject/lesson/1520/main/
paborta; https://resh.edu.ru/subject/lesson/1519/main/
Hroro o pa3neny 20
Pazgen 2. BazkHelimue npeacTaBuTeJH HeOPraHMYeCKHX BellleCTB
2.1. | Bosnyx. Kucaopon. Iousitie 06 oxcnnax | 6 0 1 PackpbIBaTh CMBICH H3y4aeMbIX MOHSTHI M IPUMEHSTb 9TH MOHSTHS YerHbIi https://resh.edu.ru/subject/lesson/2447/main/
TIPY OMHCAHHH CBOWCTB BEIIECTB U UX NPEBPAICHHI; orpoc; https://resh.edu.ru/subject/lesson/2446/main/
ITpakTideckas
paborta;
2.2. | Bogopon. 5 1 1 XapakTepu30BaTh (ONHUCHIBATH) (HU3NUECKHE H XUMHYECKHE CBOHCTBA | Y CTHBII https://resh.edu.ru/subject/lesson/3119/main/
TToHsITHE 0 KUCIOTAX U COJISIX BOJIOPO/Ia, CIIOCOOBI €r0 MOJTyYeHH s, TPHMEHEHHE; orpoc;
MpaKkTHIEeCKas
pabora;
2.3. | KomuecTBeHHBbIE OTHOLIEHUS B Xumun | 4 0 0 PacKpbIBaTh CMBICIT H3y4aeMbIX [OHSTHI ¥ IPUMEHSTH 3TH TIOHATHS, @ | Y CTHBII https://resh.edu.ru/subject/lesson/2063/main/
TAK)Ke U3yUCHHbIE 3aKOHBI M TEOPUH JIIsl PENIEHHS PACYETHBIX 33/1a4; | OIpoC; https://resh.edu.ru/subject/lesson/2731/main/
BBIHCIATE MOJISIPHYIO MacCy BELIECTB; KOJIMYECTBO BellecTsa, o0béM | Ilncemennniii | hitps://resh.edu.ru/subject/lesson/2448/main/
rasa, Maccy BelleCTBa; KOHTPOJIb;
TIpoBOAKTH PACUETHI IO YPABHEHNAM XUMHYECKUX PEAKIIUIA: KourposnbHas
KOJIM4eCTBa, 00bEMA, MAaCChI BELIECTBA 10 H3BECTHOMY KOJHYECTBY, pabota;
00BEMY, Macce peareHToB WK MPOLYKTOB PEAKIHH; 3auer;
BrictpauBaTh pa3BEpHyThIe MUCEMEHHbBIE U YCTHBIE OTBETHI ¢ onopoit Ha| [IpakTudeckas
HH(POPMALIMIO U3 YUeOHNKA H CIIPABOYHBIX MATEPHATIOB, TPAMOTHO pabora;
HCIIOJIb30BATh U3YYEHHbIN TOHATHMHBIN armapar Kypca XUMHH;
2.4. | Bona. PacrBopsl. Ilousitue 06 6 0 1 XapakTepr30BaTh (PU3MIECKUE U XMMHUUECKUE CBOMCTBA BOIBI, €& IMucsmennsii | https://resh.edu.ru/subject/lesson/2062/main/
OCHOBaHMSIX POJIb KaK pacTBOPHUTEIS B IPUPOIHBIX POLIECCaX; KOHTPOJIb;
CoCTaByIsITh YpaBHEHHs] XUMHYECKHUX PEAKLHH C y9aCTHEM BOJIBI; KonTponbHas




2.5. | OcHOBHBIE KIIACCHI HEOPrAHMYECKUX 14 2 3 CocraBisith (HOPMyIIbI OKCHIOB, KHCIIOT, OCHOBAHHIA, COJIEH U Verubiii https://resh.edu.ru/subject/lesson/2445/main/
coeTMHeH it Ha3bIBaTh UX M0 MEXKYHAPOAHOH HOMEHKIIATYPE; 0o1Ipoc; https://resh.edu.ru/subject/lesson/2444/main/
TIporHo3MpoBaTh CBOMCTBA BELIECTB HA OCHOBE OOIIMX XMMUYECKHX ITucemennsiit | https://resh.edu.ru/subject/lesson/2442/main/
CBOJCTB M3Y4YEHHBIX KJIACCOB/TPYIII BELIECTB, K KOTOPHIM OHH KOHTPOJIb; https://resh.edu.ru/subject/lesson/2443/main/
OTHOCSITCS; Kontponsras | https://resh.edu.ru/subject/lesson/2055/main/
paborta; https://resh.edu.ru/subject/lesson/3120/main/
https://resh.edu.ru/subject/lesson/2054/main/
https://resh.edu.ru/subject/lesson/2441/main/
https://resh.edu.ru/subject/lesson/2440/main/
Hroro mo pasneny 35
Pa3zpen 3. llepuoanueckuii 3akon u [lepuoanyeckas cucreMa XumMuyeckux iementos /1. U. Menaeneesa.
Crpoenne aToMoB. XHMHYecKast ¢Bsi3b. OKHCIHTENBLHO-BOCCTAHOBUTE/IbHbIE PEAKINH
3.1. | Ilepuoauyeckuii 3aKoH 1 6 1 1 TloHuMaTh CYIIECTBOBAHKME [IEPUOIUYECKON 3aBUCUMOCTH CBONCTB VerHbli https://resh.edu.ru/subject/lesson/2053/main/
Iepuoguueckas cucTeMa XHMHYECKHX XUMHYECKHUX DIIEMEHTOB (M3MEHEHHE PA/yCOB aTOMOB U oI1poc; https://resh.edu.ru/subject/lesson/2051/main/
aaementoB JI. K. MenjeneeBa. 9IIEKTPOOTPHUIIATENILHOCTH) M UX COEIUHEHHH OT MOJNOKEHHUS B Tie- ITucemennsti | https://resh.edu.ru/subject/lesson/2050/main/
CrpoeHue aToma PHOIMYECKON CHCTEME H CTPOCHHUS aToMa; KOHTPOJIb;
VCTaHABIMBATH CBA3b MEXK/LY MOJIOKEHHEM DJIEMEHTA B KourposbHas
IEPUOIMYECKON CHCTEME M CTPOCHHEM ero aToMa (COCTaB U 3apsijt pabota;
s/1pa, 00LIee YHCIIO HIIEKTPOHOB U PACIPeeeHIe HX 110
JNIEKTPOHHBIM CIIOSIM);
TIpOrHO3MpOBATh XapakTep H3MEHEHHs CBOMCTB 9JIEMEHTOB U HX
COeIMHEHHUH 110 TPyIaM i epuoam [epuoanyeckoil CHCTEMbI;
3.2. | Xumuveckas cBsizb. OKHCIHTEILHO- 7 1 0 OrpeiernsiTs BU XHMAYECKOH CBSI3U B COSIMHEHNN; VYerusiii https://resh.edu.ru/subject/lesson/2439/main/
BOCCTAHOBUTEIbHBIE PEAKIHH OrnpeensTh CTerneHb OKMCIEHHs XMMHUYECKOT0 3IeMeHTa o GopMyiie | ompoc; https://resh.edu.ru/subject/lesson/2048/main/
€r0 COEIMHEHNS; Iucemennsii | https://resh.edu.ru/subject/lesson/3121/main/
OrnpeernsiTh 3IeMEHT (BEIIECTBO) — OKHCIHTENb 1 JJIEMEHT KOHTpOJIb; https://resh.edu.ru/subject/lesson/3122/main/
(BeIecTBO) — BOCCTAHOBUTEb; KourtponsHas
OOBACHATH CYLIHOCTB MPOLIECCOB OKUCIIECHUS U BOCCTAHOBIICHHS, pabora;
Hroro mo pa3nery: 13
PesepBHoe Bpemst 0
OBIIEE KOJIMYECTBO YACOB 1O 68 6 9

[MPOTPAMME




ITHOYPOYHOE IINTAHUPOBAHHUE

Ne | Tema ypoka KoanuectBo yacos Hara Buael,
n/n H3y4eHHus | popMbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJISt
padoThI padoThI

1. |IIpenmer xumun. MeTOIBI 1 0 0 VYcerHbIl
MO3HAHUS B XUMUH OT1pOoC;

2. |IIpaBuia paboThI B 1 0 1 [IpakTuyeckas
na0opaTOpUU U IPUEMBI pabora;
oOpareHust J1abopaTopHbIM
o0opynoBaHUEM

3. | YucThle BEMECTBA U CMECH. 1 0 0 YcrHbIi
CriocoObI pa3zienieHus cMece OIIpOC;

4. | Pasnenenue cmeceil. Ouncrka 1 0 1 [IpakTrueckas
3arpsi3HEHHOMN MOBAPEHHOMN pabora;
conu

5. | dusnueckue U XUMHUYCCKHE 1 0 0 YcrHbii
SIBJICHHSI OIIpOC;

6. | Aromsl u Monekysbl. [Ipocteie | 1 0 0 VYcTHbIi
1 CJIOKHBIE BEIIEeCTBA OTIpoc;

7. | Xumuueckue seMeHThl. 3Haku | 1 0 0 YcrHbii
XUMHYECKHUX DJIEMEHTOB. OTIpOoC;

8. | 3aKOH MOCTOSIHCTBA COCTaBa 1 0 0 YcTHbIN
BemecTB. OTHOCUTENTbHAS OTIpoc;
aTOMHas Macca.

9. | Xumunueckas popmyna. 1 0 0 YcTHbIN
BajeHTHOCTE XUMHUYECKUX OIIpPOC,
JJIEMEHTOB

10. | CocraBiieHre XUMHUYECKUX 1 0 0 VYcrHbIi
(dhopMyIl IO BaJIEHTHOCTHU OTIpOoC;

11. | Onpenenenue BanentHocTH O | 1 0 0 VYcTHbIH
XUMHYECKUM (hopmyrnam OIpoc;

12. | OtnocurenbHas MonekysapHas | 1 0 0 YcTHBIN
Macca OTIpoC;

13. | Boruncienus no xumudeckum | 1 0 0 Pewienue
dhopmynam 3a/1ay;

14. | MaccoBast 1oias XUMHYECKOTO 1 0 0 YcerHbIl

9JICMCHTA B COCIMHCHHUHA

OTIpOC;




15. | HaxoxneHue MaccoBOil 10U Pemenne
XUMHYECKOTO dJIEMEHTa B 3a/ay;
COCAMHEHUU

16. | ATOMHO-MOJIEKYJISIPHOE YUCHHE YcrHbiit

OT1poC;

17. | Xumunueckue ypaBHEHUS VYcerHbli

OI1poc;

18. | [IpeoOpa3zoBaHue XUMUYECKHX [TucrmMeHHbIiH
CXEM B XMMHYECKHE YPaBHEHUS KOHTPOJIb;

19. | Tumpl XUMHUYECKUX pEaKITHi YcTHBIT

OI1poc;

20. | KonrposnbHas pabota KontponsHas
"BemecTBa 1 XumMuuecKue pabora;
peaxkuun"

21. | Bo3ayx-cMech ra3oB. CocTas VYcrHbIit
BO3/lyXa OTIpoC;

22. | Kucnopoj. O30H - asIOTpOITHast YcrHbii
MoauUKaIUs KUCIOPOa. Ompoc;
Haxoxnenue kuciopoaa B
pUpoe

23. | du3nyuecKre U XMMHUYECKUE YcrHbI
CBOMCTBA KHCIOpOJa OT1poC;

24. | CiocoObI OTyYeHHs [IpakTryeckast
kucinopona. [lonyyenue u pabora;
coOupaHue KUCI0poia

25. | Peakiy OKHUCJICHHSI U TOPEHUSL. YcTHBIN
[Tonsatue 06 oxcumax OTIpOC;

26. | [IpMeHeHHEe KHCIOPO/Ia. YcrHbil
Kpyrosopot kucioposaa B OTIpOC;
pupoje

27. | Bomopona. Haxoxenue B YcTHBIH
npupoje. CBoicTBa. OIpoc;

28. | CiocoObI OTyueHHs [IpakTuyeckas
Bojopoaa. [lonyuenue u pabora;
cobupaHue Bo0poa

29. | [ToHsATHE O KUCIOTaX U COJSAX YcTHbIl

OTIpOC;




30. | BeruucneHus: MOJICKYIISIPHO Pemenune
MAacCChI BEIIECTBA HA OCHOBAHUU 3aja4;
aTOMHOM MacChl XUMHUYECKHUX
DJIEMEHTOB

31. | KonrposnbHas paborta: KonTponsHas
Kucnopona. Bonopon pabora;

32. | KomnuecTBo BemecTBa. MoJib. YcrHbI
MonsipHas macca OIpoc;

33. | 3akoH ABoraapo. MoJsipHbIii VYcerHbii
00BEM ra3oB OT1pOoC;

34. | Pacuer 00beMa, KOJIMYECTBA Pemenue
BEIeCTBA rasa Io ero 3a7ad4;
W3BECTHOMY KOJIMYECTBY
BEIIECTBA HIIH 00BEMY

35. | Pacuetr 00BEMOB ra3os I10 Pemenne
YPaBHCHHIO pEaKIIMU Ha OCHOBE 3a1ad4;
3aKOHA 00BEMHBIX OTHOIIEHUI
rasoB

36. | Boga. ®usunyeckue u Y CTHBIN
XUMHAYECKHE CBOMCTBA BOJIBI OTIpOoC;

37. | CocraB ocHoBanuii. [ToHsTHS YcerHbIl
00 MHIUKaTOpax Ompoc;

38. | Boaa kak pacTBOPHUTEIIb. YcTHbIi
PactBOpBI OIIpOC;

39. | [IpuroToBieHE PaCTBOPOB C [IpakTryeckast
OnpeaeIEHHON MacCOBOU JTOIEH pabora;
PacTBOPEHHOTO BEIIECTBA

40. | MaccoBas 10715 BEILECTBA YCTHBIH
BpacTBOpe OTIpOoC;

41. | BerauciaeHus ¢ Pemenue
HCIIOJIE30BAHUEM 3a1ad4;
MOHATUSI«MACCOBas JOJIS
BEIIECTBA B PACTBOPE»

42. | OKCcHIBI: COCTaB, VYcrHbI
knaccudukanus. [Tomyaenue orpoc;
OKCHJIOB.

43. | XuMu4decKue CBOMCTBA YcTHBIH
KHCJIOTHBIX, OCHOBHBIX U OTIpoC;

aM(OTEPHBIX OKCUIOB.




44. | OcHOBaHHUS: COCTAB, YcTHBIN
KJIacCUpUKALIUS, OTpoc;
HOMEHKJIaTypa, (pu3nuecKkue
CBOICTBA

45. | duznueckue U XUMUYCCKHE YcrHbiit
CBOMCTBa, CIOCOOBI TIOJTyUEHUS OT1poC;
OCHOBaHUI

46. | ITony4yeHne HEPACTBOPUMBIX JlaboparopHas
ocHOBaHuii. Bzaumoeiicreue pabora;
HEPAaCTBOPUMBIX OCHOBAHUU C
Kucnoramu. Paznoxxenue
ruapokcuaa meau(Il) mpu
HarpeBaHUMU.

47. | BerauciieHus 110 ypaBHEHUSAM Pemenne
XUMHUYECKUX PEAKLUN 3ajad4;

48. | KoutposbHas pabora: OKCHIbIL. KonTtponbsHas
OcHoBaHus paborta;

49. | KucioTsl: cocTas, VYcerHbii
Kiaccudukanmus, Ompoc;
HOMEHKJIaTypa, MOJIyYeHHE.

50. | dusnueckre U XUMHYECKUE YcrHbI
CBOMCTBA KUCIJIOT OIIpoC;

51. | B3aumoeicTBrEe KUCIIOT € JlaboparopHas
MeTaJlJIaMM, XUMHYECKHE pabora;
CBOWCTBA KHUCJIOT.

52. | Conu: HOMEHKIIATYpa, YcrHbIi
MOJIy4YeHHUE, CBOMCTBA OIIpoC;

53. | TeneTryeckast CBSI3b MEIKIY [IncemenHsbIi
KJIaCCaMH HEOPTaHHMYECKUX KOHTPOJIb;
COEMHEHHIA.

54. | PerieHue 3KCIIEpUMEHTATBHBIX [IpakTrueckas
3a1a4 no Teme «OCHOBHbIE pabora;
KJIACCHl HEOPTaHUIECKUX
COCIMHEHUI.

55. | KonrposnbHas pabora: KontponbHas
Kucnotet. Conu pabora;

56. | ITousTrEe O rpymmax CXOMHBIX VYcrHbii

9JICMCHTOB

OTIpOC;




57. | TleproauuecKuii 3aKOH U YcrHblii
[Tepuomuyeckas cucrema OIpoc;
XUMHUYECKUX 3jieMeHToB J[. 1.

Menneneesa.

58. | [lepuopl, TPYIIIBI, TOATPYIIIIBL. VYcrHbiit
DU3NYECKUI CMBICIT OIIpOC;
MOPSIKOBOTO HOMEpA AJIEMEHTA,

HOMEPOB TIEpUOJIa U TPYIIIIHL.
59. | Ctpoenue atoma Y CTHBIH
OTIpOC;

60. | BsaumoelicTBrEe THAPOKCH IA JlabopaTopHas
IIUHKA CPACTBOPAMH KUCIIOT pabora;
meo4yen

61. | KourposbHas paboTta: KontponsHas
[Tepuonuyeckuii 3aK0H U pabora;
CTPOCHHUE aTOMa

62. | DeKTPOOTPULIATETBHOCTD YcTHbIi
ATOMOBXUMHYECKHX JJIEMEHTOB. OTIpOC;

63. | Xumuyeckas cBs3b (HOHHAS, YcTHBIH
KOBQJICHTHAS TOJISIPHAS U OT1poC;
HETOJISIPHAs).

64. | CteneHb OKUCIICHUS. VYcerHbiit
OKHuCIUTEN U Ompoc;
BOCCTaHOBUTEIIH.

65. | OKHCITUTETBHO- YcrHbIi
BOCCTAaHOBUTENIbHBIE PEAKIIUU OTIpOC;

66. | OkucIuTe BHO- YcTHBIN
BOCCTAHOBUTEJIbHBIC PEAKIIHH. OTIpoC;
[Tpouecchl okUCIeHUS U
BOCCTAHOBJICHHSI.

67. | UToroBast KOHTpOJIbHAst paboTa KonTtponsHas
3a Kypc 8 kimacca pabora;

68. | O6o0matonMii ypok 3a Kypc 8 YcTHbIi

KJj1accCa

OTIpOC;




OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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