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NNOACHHUTEJIBHAS 3AIIMCKA

PaGouas nporpamma mo xumuu s oOywawmwuxcs 8-9 KimaccoB coOCTaBjieHa Ha OCHOBE
TpeboBanuii K pe3yjibraTaMm OCBOEHHUSI OCHOBHOI 00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI'O O0LIETr0O
oOpasoBaHusl, IpeJACTaBIeHHbIX B DeepanbHOM rocyIapcTBEHHOM 00pa30BaTEIbLHOM CTaHIapTe
OCHOBHOro o0miero o0pa3oBaHHsA, € YYE€TOM pacnpeleiaCHHBIX IO KjaccaM IPOBEPSICMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa3zoBaHMsl U JIEMEHTOB COJIEPKAHMS, NPEJACTABICHHBIX B YHUBEpCAIbHOM KoaudUKaTope 1o
XMMHH, a Takke Ha ocHoBe IIpuMepHOii nmporpaMmbl BOCIUTAHHS 00YYatOUIMXCS TPU TOJYYEHHUN
OCHOBHOro ofmiero oOpazoBanus u ¢ yuétom KoHuenuuu mnpenogaBaHus y4eOHOro IpeaMera
«Xumus» B 00pazoBaTesbHbIX opraHu3anusx Poccuiickoin denepaiiu, peaiu3ylInx OCHOBHbIC
obmeo0OpasoBaresinbibie nporpamMmbl  (yTB. Pemenuwem Kosumierun Munnpocsenienus Poccuu,
npotokod oT 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA «XUMMWS»

Bknag ydyebHOro npemamera «XuMUs» B INOCTHKEHHE 1i€Jieid OCHOBHOIO 00IIero o0pa3oBaHUs
00yCIOBJIEH BO MHOTOM 3HAUCHHEM XUMHUUYCCKON HayKH B MMO3HAHUH 3aKOHOB MPUPOIBI, B Pa3BUTHH
NPOU3BOIUTEIBLHBIX CHJI O0OIIECTBA U CO3AaHUM HOBOW 0a3bl MATEPUAJILHOM KYJIBTYPBI.

XuUMHUs KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK paclpocTpaHulia CBOE BIMSIHUE HA Bce 001IacTu
YeJIOBEYEeCKOT0 CYIIECTBOBaHUS, 3a/1ajla HOBOE BHIEHUE MHPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHPOBOIl KYJIBTYPBI, HCOOXOAUMBIM YCIOBHEM JKH3HU OOIIECTBA: 3HAHHE XMMHH CITYKHT OCHOBOH
Uit (POPMUPOBAHMSI MUPOBO33PEHHUsI YEJIOBEKa, €ro IMpeACTaBIeHUH O MaTepHaIbHOM €JIMHCTBE
MHPA; BAKHYIO POJIb MrpaloT (GopMUpyeMble XUMHEH MpPEACTaBIECHUST O B3aUMOIIPEBPAILEHUAX
3HEPrud U 00 S3BONIOLMH BELIECTB B NPHUPOJIE; COBPEMEHHass XMMHs HalpaBlieHa Ha pelIeHue
r1odanbHBIX MpoOJIeM YCTOHYMBOIO pa3BUTHS YEIOBEUECTBA — CBIPHEBOHM, IHEPreTHUCCKO,
MUIIEBON U IKOJOTHYECKON 0€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHSI.

B ycroBusix Bo3pacraroniero 3Hau€Hus XMMHUH B JKM3HU 00IIECTBA CYLIECTBEHHO MOBBICKIACH
poiib XMMHYECKOro oOpaszoBanus. B ruiane cormanu3alMd OHO SIBJSETCS OJHUM W3 YCIOBHH
(opMHpOBaHUs MHTEIICKTA TMYHOCTH M TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY  YENOBEKY  XMMHUCCKME  3HAHHS  HEOOXOAMMBI AN NPHOOPETCHHS
OOIIEKYJILTYPHOIO YPOBHS, IO3BOJISIIOIIET0 YBEPEHHO TPYJIUTLCS B COLIMYME M OTBETCTBEHHO
y4acTBOBATh B MHOI'00Opa3HOM 5KW3HU 001ECTBA, ISl OCO3HAHMS BAKHOCTH Pa3yMHOI'0 OTHOIICHUS
K CBOCMY 30pPOBBIO M 3/I0POBBIO JPYTHX, K OKPYKaroOIIeH MPUPOAHOH cpeje, AJs TPpaMOTHOTO
MOBEACHUS MPH MCIOJIB30BAHUHU PA3JIMYHBIX MAaTCPHAIOB U XMMUYCCKHUX BCIIECTB B IOBCECIHEBHOM
KU3HU.

Xumuueckoe 00pa3oBaHHE B OCHOBHOHW IIKOJIE SIBJISIETCS 0a30BBIM 110 OTHOLICHHIO K CHCTEME
obmrero xuMu4yeckoro oopasoBanus. [103ToOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peaiu3yeT
npucymue O00IeMy XUMHYECKOMY OOpa30BaHHIO KIFOYEBBIE IICHHOCTH, KOTOPBIE OTPAKAIOT
rOCYJ1apCTBEHHbIE, OOUIECTBEHHbIE W MHAMBHUYyallbHblE HOTPEOHOCTH. ITUM OmpeessierTcs
CYUIHOCTb OOIIel cTpaTeruv OOydYeHHs, BOCIIMTAHHS W Pa3BUTUs OOYYalOIMXCs CpeJcTBAMH
y4eOHOro npeamera « XuMH».

NU3yuenne mnpeamera: 1) crmocoOCTByeT peanu3allid BO3MOMKHOCTEH [UIsi CaMOPa3BUTHS H
(hbopMUpOBaHMS KYJILTYPbI JUYHOCTH, €€ 00111eH U PYHKIIMOHAIBHON I'PAMOTHOCTH; 2) BHOCUT BKJIA]
B (GOpMHpOBaHHE MBIIUIEHUS W TBOPYECKUX CHOCOOHOCTEH IMOAPOCTKOB, HABBIKOB HX
CaMOCTOATENbHONH yueOHOH MeATeNbHOCTH, 3KCIEPHUMEHTATbHBIX M HCCIEJ0BAaTENbCKUX YMEHHUH,
HEOOXOIMMBIX KaK B OBCEIHEBHOM KU3HHU, TaK M B MPO(PECCHOHATBHOMN IEATEIbHOCTH; 3) 3HAKOMHUT
co crnenu(pUKOd HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOT'O B3IJIsiAa HA €IUHCTBO
IPUPOIbI U YellOBeKa, SIBJISAETCS OTBETCTBEHHBIM ATAoM B (POPMUPOBAHMH €CTECTBEHHOHAYYHON
rPaMOTHOCTH TOJAPOCTKOB; 4) cnocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K
€CTECTBEHHOHAYYHBIM 3HAHUSAM, K TMPHUPOJE, K YEJIOBEKY, BHOCHT CBOIl BKJIQJI B DKOJIOTHYECKOE
00pa3oBaHUE HIKOJILHUKOB.
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Ha3BanHbie HanpaBjieHuss B OOy4YEHMM XUMHMU 0O0eCreqyuBalOTCs CcrelupUKon cojepKanus
npeaMeTa, KOTOPBIiA BIsSETCs MeIaroriuecky aanTHPOBAaHHBIM OTpaxeHneM 0a30B0i HAyKH XUMUH
Ha OIIPEJICTICHHOM 3Tare e€ pa3BUTHS.

Kypc XxumMuu OCHOBHOH MIKOJIBI OPHUEHTHPOBAH HA OCBOCHHUE OO0Y4YaIOUIUMHMCS OCHOB
HEOPraHUYECKOM XMMHH U HEKOTOPBIX MOHATHH U CBEACHHI 00 OT/IEIbHBIX 00BEKTAX OpraHMYecKon
XUMHH.

CrpykTypa coaepxaHus mnpeamera cOpMHpPOBaHa Ha OCHOBE CHCTEMHOTO TOJIXOAa K €ro
n3yuenuio. Cozepxanue CKIIaIbIBaCTCs U3 CUCTEMBI MOHSATHI 0 XMMHYECKOM 3JIEMEHTE U BELIECTBE
M CUCTEMbI MOHATHH O XUMHYecKoW peakuuu. OOe TH CUCTEMBI CTPYKTYPHO OPraHU30BAHBI 110
NPUHIMIY TI0CIIEI0BATEILHOIO pa3BUTUA 3HAHUH HA OCHOBE TEOPETHYECKUX IIpeCTaBICHUN
pa3HOro YPOBHS: aTOMHO-MOJICKYJISIPHOTO YUYCHHS KaK OCHOBBI BCErO €CTECTBO3HAHMS, YPOBHSA
[Tepuoamueckoro 3axkona J[. 1. MenjeneeBa Kak OCHOBHOTO 3aKOHA XMMHUH, YYEHUS O CTPOCHUHU
aToMa M XMMMYECKOH CBS3M, NPEICTaBICHHH 00 3JIeKTPOIMTHYECKOM IUCCOLUMALUU BEIECTB B
pacTBopax. TeopeTudyeckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPHYECKH MOIYYEHHBIX W
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCSA MOCICAOBATEIHLHO OT OHOTO YPOBHA K JAPYTrOMY, BBITOIHSISA
(GyHKIMN OOBICHEHUS M MPOTHO3MPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOMKHOCTEH MPAKTUYECKOTO
NPUMEHEHUS U MOTYYEHHS U3yYaeMbIX BEILECTB.

Takast opraHuzanusi COJEpKaHUs Kypca CIOCOOCTBYET —TMPEJCTABICHUID XMMHUYECKOI
COCTaBJISIONICH HAyYHOW KapTHHBI MHpa B JIOTHKE €€ CHCTEMHOM Npupoael. TeM caMbIM
o0ecrieunBaeTcs BO3MOXKHOCTH (DOPMHUPOBAHMS y OOYYAIOIIMXCS LIEHHOCTHOTO OTHOLIEHHS K
HAYYHOMY 3HAaHUI0O M METOJIaM I03HAHUsl B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOEHUE
COIEp/KaHUsl Kypca NPOUCXOAMT C NPHUBICYCHHEM 3HAHUM W3 paHee HW3YYEHHBIX KYpCOB:
«Oxpysxaromuit Mup», «buonorusa. 5—7 knacce» u «®Pu3nka. 7 Kmace».

HEJIX U3YYEHWSA YUEBHOI'O I[TPEJMETA «XUMUWA»

K HampaBieHHIO MEpPBOCTENECHHON 3HAYMMOCTH TPU peanu3aldi oOpa3oBaTeNbHBIX (DYHKLIHH
npeamera «XUMHsD TPAAULIMOHHO OTHOCIT (DOPMUPOBAHUE 3HAHUIT OCHOB XMMHUYECKOM HAYKH KaK
00J1aCTU COBPEMEHHOI'0 E€CTECTBO3HAHUSI, MTPAKTHYECKOMN AeSTeIbHOCTH YeJIOBEeKa U KAk OJJHOr0 U3
KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3ajada npeiamera COCTOMT B (OPMHUPOBAHMUA CHCTEMBbI
XUMHYECKMX 3HAaHUH — BaXHEHIIMX (DaKTOB, MOHATHH, 3aKOHOB M TCOPETHUYCCKMX IOJOKEHHUH,
JIOCTYTIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAYKU, 3HAHHUI 0 HAYYHBIX METO/1aX
M3YUYCHHs BELICCTB M XMMHUYCCKMX PEAKIUH, a Takke B (OPMUPOBAHMM W PA3BUTHU YMEHUN H
Croco00B  JICATEIILHOCTH, CBSI3aHHBIX C IUIAHUPOBaHWEM, HaOIIOJEHHEM U IPOBEJICHHUEM
XHMHYECKOTO 3KCIEpUMEHTa, COOMIOICHUEM MpaBuil Oe30MmacHOro obpalieHHs C BEIIECTBAMH B
MMOBCEIHEBHOMN KHU3HH.

Hapsiny ¢ 3tuM nenu u3ydeHus rnpejmera B MporpaMMe YTOUHEHbI U CKOPPEKTHPOBAHbBI ¢ YUETOM
HOBBIX IIPUOPUTETOB B CHCTEME OCHOBHOIO oOmiero oopaszoanus. Cerojins B oOpasoBaHiu 0c000
3HAYMMOW TMPHU3HAETCA HANpaBJICHHOCTh OOYYCHHsS HA pPa3BUTHE M CaMOPa3BUTHE JWYHOCTH,
dbopmupoBanue ¢€ HHTEIUIEKTA U 0011eH KyIbTypbl. O0y4eHHE YMEHHUIO YUUTHCS U IPOI0JIKATH CBOE
00pa3oBaHUe CAMOCTOATEIILHO CTAHOBUTCS OJIHOM U3 BaKHEHIIMX (YHKIUH Y4COHBIX [TPEJMETOB.

B cBA3u ¢ 3THM 1pH M3y4YeHHM IIpeJIMETa B OCHOBHOW IIKOJE ITOMHHHUPYIOIIEE 3HAYEHHE
npuoOpeTH TaKue 1esH, Kak:

e (OpPMHPOBAHHE HHTEIIEKTYaIbHO Pa3BUTOH JIMYHOCTH, TOTOBON K CaMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO PELIEHUN, CTIOCOOHOM alanTUPOBATLC K
OBICTPO MEHSIOLIUMCS YCIOBUAM KU3ZHHU,

e  HANpaBJICHHOCTb O0YYEHHsI HA CUCTEMATUYECKOE MPHOOIIEHHE YUaIIUXCsl K CAMOCTOSATEIbHOM
NO3HaBaTeNbHOH NeATETbHOCTH, HAYYHBIM METOIaM MO3HaHMs, (POPMHUPYIOIIUM MOTHBALIUAIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUH;



obecrie4eHre yClIOBUI, CIIOCOOCTBYIOIIMX MPUOOPETCHHIO 00YYaOIIMMKICS OIbITA
pa3HOOOpa3HOI NeATENbHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KITFOUEBBIX HAaBBIKOB (KITFOUEBbIX
KOMITETEHIIHH ), UMCIOIIMX YHUBEPCAIbHOE 3HAYCHHE IS Pa3IMUHBIX BUIOB JICATEIBHOCTH;

QJOPMHpOBaHHC YMCHHﬁ OOBSICHATE U OLCHHUBATD ABJICHUA OKPYXKAOUICTO MHpPa HA OCHOBAHHH
3HAHHUHI U OIbITA, MOJMYUYCHHBIX ITPH H3YUYCHHH XUMHH,

(bopmupoBanue y 00y4aronuxcst 'yMaHUCTUYECKUX OTHOLLEHUMH, TOHUMaHUs IEHHOCTH
XHUMHUYECKUX 3HAHUI JUTSl BBIPAOOTKM SKOJIOTHYECKH 11eN1ecO00pa3HOro MmoBe/ieHus B ObITY U
TPY/JIOBOH JACATECIBHOCTH B LIEAX COXPAHEHUS CBOETO 3/10POBbS M OKPYZKAOILEH TPUPOIHOM
cpensl;

pPa3BUTHE MOTHBALIMM K O0YUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHUS 00IEYET0BEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MpOQuis

H HallpaBJIE€HHOCTH JlalIbHEUIIEeTo OqueHHH‘

MECTO YUEBHOI'O ITPEIMETA B YHEBHOM ITJTAHE

O6pasoarenbHas YueOHbIH Knace KonuuecTBo Bcero
obmacthb peaMeT 4acoB B
HEJIEIIIO/B IOl
EcrecrBeHHOHay4YHast XUMHSA 8 2 68
9 2 66

COAEPKAHUE YYEBHOI'O ITIPEIMETA

8 KJIACC

IlepBonayanbHbIe XHMHYECKHE IOHATHS

[Tpeamer xumuu. Poib XMMUK B KHU3HM 4esioBeka. Tema u BemiectBa. dDu3znueckue CBOKCTBA
BEUIECTB. ArperatHoe coctosiHue BemiecTB. [loHsATHE O MeTOnax MO3HAHWUS B XUMHH. XUMHS B
cucreme Hayk. Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHusi CMECeH.

ATOMBI U MOJIEKYIbl. XUMHUYECKHe 31eMeHThl. CHMBOJIBI XUMHUYECKUX 3jieMeHTOB. IIpocTeie u
CITO’KHBIC BEIIeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumuueckas ¢Gopmyna. BaneHTHOCTH aTOMOB XHUMHYECKHMX OJJIEMEHTOB. 3aKOH TMOCTOSHCTBA
cocraBa BeulecTB. OTHOCHUTENIbHAS aTOMHAs Macca. OTHOCUTEIbLHAS MOJIeKY IsipHas macca. MaccoBast
J10JIsI XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUMU.

DU3AYECKUE U XMMHUCCKUAEC ABJICHHUA. XUMHUYECKas peakuus v € Mpu3HaKH. 3aKOH COXpaHCHHUsA
Macchl BemIeCTB. XMMHUYECKHE ypaBHEHHsA. Knaccudukaius XMMHUYECKHX peakiuil (COeaMHEHHUs,
Pa3JIOKEHUs, 3aMELIeHUs], 00MEHa).

XHUMHUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XWUMWUYECKOW IIOCYI0#, ¢ IpaBuinaMud paboThl B
nabopatopuu U nmpuémamu oOpaIieHus ¢ 1adopaTopHbIM 000pYyI0BaHHEM; W3YYEHHE M ONUCAHUE
(pU3HYECKUX CBOICTB 00pa3llOB HEOPTaHMYECKUX BEIIECTB; HAOMI0eHHEe (PU3UYECKUX (TUTaBJICHHUE
BOCKa, TastHUE JIbJ1a, pAaCTUPAHUE caxapa B CTYIIKe, KMUIIEHUEe U KOHJEHCALUs BOJbI) U XUMUYECKUX
(ropeHue cBe4yd, NPOKAJIUBAHUE MEHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) sIBJICHUH,
HaOIt0/IeHHEe W ONMUCaHWE TNPU3HAKOB MPOTEKAHUsA XWMHYECKHX peakiuil (pas3ioieHHe caxapa,
B3aMMO/ICHCTBHE CEPHON KHCIJIOTBI C XJIOpUAOM Oapus, pasnoxkeHwe ruapokcuaa meau(ll) mpm
HarpeBaHuM, B3aUMOJICHCTBUE xkeJe3a ¢ pactBopoM cosin Meau(1l)); uzyuenue crnocoboB pasueneHus
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cMeceil (C MOMOLIbI MarHuTa, (WILTPOBAHHE, BbINAPUBAHUE, ITUCTHIUBALUS, Xpomarorpadusi),
MpOBeJIEHHE OYMCTKH TIOBAPEHHOM COoNK; HAOII0IeHHE M OTIMCaHHEe Pe3y/IbTaTOB MPOBEICHUS OIIbITA,
WJITIOCTPUPYIOIIETO 3aKOH COXPaHEHHSI MAaCChl; CO3/TaHUE MOJICIICH MOJICKYJT (IIapOCTEePIKHEBBIX ).

BaikHeliue npecraBuTe/ I HEOPraHUYeCKUX BellleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopojq — 3JeMEHT M IPOCTOE BElIECTBO.
Haxoxaenue Kucrnopoja B mnpupoje, GuU3NYecKkre M XUMHUYECKHUE CBOWCTBA (PEaKIMU TOPEHUs).
Oxcunasl. [lpumenenue xuciopoma. Crocodbl monmydeHHMs Kucaopoja B Jabopatopuu |
npoMbIluIeHHOCTH. KpyroBopor kucinopomga B mnpupoje. O30H — amioTporHas Moaudukams
KHCII0pO/JIa.

Tennopoit  >pdexkr XuUMHYECKOW peaklnuu, TEPMOXUMHYECKHE YpaBHEHHUs, 95K30- U
SHAOTEPMHUCCKHE peakiMu. TOIUIMBO: Yrojdb W METaH. 3arpsA3HEHHE BO3/yXa, YCHIICHHE
napHuKoBOTO 3P dexTa, pazpyiueHue 030HOBOTO CJIOS.

Bopopon — aneMeHT M nipoctoe BelecTBo. Haxoxaenue Bojopoja B npupoje, Guszndeckue u
XHUMHYECKHE CBOMCTBA, MPUMEHEHHE, CNIOCOObI ToydeHust. KucioTsl U comu.

KonunuectBo BemectBa. Mosib. MonspHas macca. 3akoH ABoraapo. MonspHblii 00bEM ra3oB.
Pacuértel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoicTBa BojAbl. Bopna kak pacrBoputenb. PactBopel.  HacbliieHHble U
HEHACHIIIEHHbIE pacTBOPHl. PacTBOpuMOCTE BeliecTB B Boje.MaccoBas ol BelecTBa B pacTBOpE.
Xumuyeckue cBoicTBa Bojabl. OcHoBaHHA. Ponb pacTBOpPOB B MpHpPOAEC H B JKHU3HHU YEIOBEKa.
KpyroBopot BojibI B ipupo/ie. 3arpsisHeHUe NpUpoIHbIX BoA. OXpaHa ¥ OYMCTKA MPUPOIHBIX BOJI.

Knaccudpukauus Heopranuveckux coeauHeHuid. Oxcuapl.  Knaccudukamuss — OKCHIOB:
cosieoOpa3yroie (OCHOBHBIE, KHCIOTHBIE, aM(oTepHble) U Hecodeobpasytomue. HomeHknatypa
OKCHIOB (MEKIyHapoaHas M TpHBHAIbHAs). PHU3WYECKHE M XHMHYECKHE CBOICTBA OKCHJIOB.
[Tonyuenue okcuaoOB.

OcHoBanus. Knaccudukanus ocHOBaHUN: ENOYM U HEpacTBOpUMbIE ocHoBaHus. Homenkiatypa
OCHOBAaHHMM (MEXKIyHapoIHas W TpUBUAIbHAsA). PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBAHUM.
ITonyuenue 0CHOBaHMH.

Kucnorel. Knaccudukaums xkucnor. Homenknatypa Kuciaor (MeXayHapoaHas U TPUBHAIIbHAs).
dusuueckue M XUMHYECKHE CBoOMcTBa KuciaoT. Psan axkrtuBHoctu MertauioB H. H. bekerosa.
[Tonyuenue Kucnor.

Comu. Homenknarypa cosieil (MeXIyHapoaHas W TpUBHaibHas). PH3WYECKHE U XUMHYCCKHE
cBolcTBa conei. [lonyueHue conei.

[lenernuyeckas cBS3b MEKIY KllaCCAMHM HEOPraHMYECKUX COEUHEHMUIA.

XUMUYECKUI IKCIIEPUMEHT: KauyeCTBEHHOE OIpe/Ie/IieHHe COJIeP:KaHMUs KHUCIOpOJa B BO3JyXeE;
NoJyucHHe, coOMpaHue, pacro3HaBaHUE M HW3YYCHHE CBOWCTB KHCIOpoja; HaOmoIcHHUE
B3aMMO/ICHCTBHS BEHICCTB C KHUCIOPOJIOM M YCIOBHS BO3HUKHOBEHHS M TIPEKPAIICHUS TOPEHUS
(moskapa); o3HaKOMJIEHME ¢ 00pa3laMy OKCHJIOB U OIMCAHUE MX CBOKMCTB; MOJy4YeHUe, coOupaHue,
pacro3HaBaHHe U U3Y4YCHHE CBOICTB BOJIOpOJa (rOpPEHME); B3aMMOJCHCTBHE BOJOPO/Ia C OKCHIOM
meau(Il) (BO3MOKHO MCIONB30BAaHUE BHJICOMATEPHAIOB);, HAOMIOACHHE O0O0paslloB BELICCTB
KOJIMYECTBOM | MONB; HCCIeAOBaHME OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C  PA3IMYHON
pPacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C OMPEAEIEHHOM MacCOBOM /1051 PacTBOPEHHOIO
BEIIIECTBA; B3aUMO/IEHCTBUE BOJIbI C METAa/UIaMU (HATpUEM U KalbleM) (BO3MOKHO MCIIOIb30BaHHE
BUJCOMATEPUAIIOB); OMNpEIEJICHHE PAcCTBOPOB KHCIOT W WIEJOYEH € MOMOLIBI0 HHIMKATOPOB;
HCCIICIOBAHHE 00Pa3I0B HEOPraHMYECKUX BEIIECTB PAa3IMUHBIX KJIacCOB; HAOIOJCHHE U3MCHEHHS
OKpacKu MHAMKATOPOB B pACTBOPAX KUCJIOT U IIEJI0YEN; M3y4YeHHUE B3auMoieucTBus okcuaa meau(1l)
C pacTBOPOM CEpHOI KHCIOTBHI, KUCIOT C METaJUlAMH, PEeaKUuil HeWTpaiu3aiuu; MoTydyeHne
HEpacTBOPUMBIX OCHOBAaHMWM, BBITECHEHHE OJHOI0 METalla APYTUM M3 PAacTBOPA COJIM; PELICHHE
JKCTIEPUMEHTAJIBHBIX 3a7a4 10 TeMe « BaxkHeH e KIaccel HEOPraHMYECKUX COSAMHEHUID).

I[lepuoanyeckuii 3akon u Ilepumoauueckass cucrema xumudeckux 3jemenros JI. U.
MenneneeBa. CTpoeHne aToMoB. XMMHYECKAas CBA3b. OKHCJIHTEIbHO-BOCCTAHOBHTEIbHbIE
peakuMu
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[TepBble MNOMNBITKM KiIacCU(PUKAMK XHUMUYECKUX HlieMeHTOB. [loHsTHE O Trpynmax CXOJHBIX
3JIEMEHTOB (IIEIOYHbIE M IIEJI0OYHO3EMENbHBIE METAJUIbl, TaJloreHbl, HHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCHIBI U THIPOKCH/IBI.

[lepuoanueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux iemeHtoB Jl. M. Menneneesa.
Koporkonepuoanass u mHHonepuoaHas Gopmbel  Ilepuoanyeckoil CUCTEMbI  XMMHYECKUX
anemeHToB . . Menneneesa. Ilepuoasl u rpynnbl. @U3HYECKHI CMBICI MOPSAKOBOIO HOMEpA,
HOMEpPOB TIepHO/Ia ¥ TPYIIIEI AJIEMEHTa.

Crpoenune aromoB. CocrtaB aTtomMubiX siaep. M3oronbl. Dnexkrponbl. CTpoeHHE 3IIEKTPOHHBIX
00oJ104eKk aTomMoB 1epBbiX 20 xumuyeckux aemenToB [lepuoanyeckoii cucremsl 1. M. Menaeneena.
XapakTepucTUKa XMMHYECKOIo 3JIeMEeHTa 1o ero mnojoxxeHnuto B Ilepuoanueckoit cucreme /. U.
Menjieneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHMMHYECKHUX JJIEMEHTOB, METAUTMYECKUX H
HEMETAJUIMYECKUX CBOMCTB [0 TpymmnaMm M nepuojam. 3Hadyenue [lepuojuyeckoro 3akoHa H
[leproguueckoil cCHCTEMbl XMMHMYECKHX DIIEMEHTOB sl pa3BUTUA Hayku u npaktuku. 1. W.
MenzeneeB — y4€HbIM U IPaXkIaHHH.

Xumnueckasi c¢Bsi3b. KoBasieHTHas (MOJIIpHAsi U HEMOJSIPHAS) CBSI3b. JJIEKTPOOTPUIATEILHOCTD
XUMHYECKHX dl1eMeHTOB. FloHHAas CBS3b.

Crenenp okucneHus. OKUCIMTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporecchl okucaeHHS U
BOocCTaHOBIeHHS. OKHUCIUTETH H BOCCTAHOBHUTEIH.

XUMHYECKUI JKCIIEPUMEHT: U3y4YeHHe OOpa3loB BEHIECTB META/UIOB M HEMETAUIOB;
B3aUMOJIEHCTBUE TUAPOKCUIA LIMHKA C PACTBOPAMU KHUCIOT M IUENOYEH; MpPOBEJCHUE OIBITOB,
WITIOCTPUPYIOIIUX TPUMEPBl OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKIHi (rOpeHHe, peakuu
pa3IoKEeHUs, COCAMHEHNA).

MesknpeamMeTHbie CBSI3H

Peanuzanus MexxnpeaMeTHBIX CBs3ed MpU M3YyYEHUM XMMHUU B 8 Kllacce OCYIIECTBIISETCS 4epes
MCIIOJIb30BAaHHE KaK OOLIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHSATHMH, SBISIOUIMXCS
CHUCTEMHBIMH JJIS1 OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHbIC TOHSTHS: HAy4yHbId (DaKT, THUMOTE3a, TEOPUs, 3aKOH, aHAJIU3,
CHHTE3, KJIacCH(HKAIMs, MEePUOAUYHOCTb, HAOJIIOJCHUE, HKCIHEPUMEHT, MOJCIMPOBAHUE,
MU3MEPEHHE, MO/IEIb, SIBIICHUE.

Du3nKa: MaTepHs, aTOM, JICKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, H30TOIbI, PaJIHOaKTHBHOCTD,
MOJIEKYJIa, IMEKTPUICCKUN 3apsiji, BEIIECTBO, TEN0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, a3,
(bu3MyecKue BeJIMYUHbL, €IMHULIBI M3MEPEHHUsl, KOCMOC, TUIAHEThI, 3BE3/1b1, CollHLIE.

Buonorus: ¢porocunres, apixanue, onocdepa.

['corpadusa: armocdepa, ruapocdepa, MHHEpasIbl, TOPHBIC MOPOIBI, IMOJC3HBIC HCKOMacMbIe,
TOTUTHBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemiecTBo M XMMHYECKAaA peakUs

[Tepuouueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux snementoB JI. M. Menneneesa.
Crpoennie aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB XMMHYECKUX JIEMEHTOB IEPBBIX TPEX
NEePUOOB, Kallisl, KalublUWs M HMX COCJMHECHHH B COOTBETCTBHU C IIOJIOKEHHEM 3JIEMEHTOB B
[Tepuoauyeckoii CHCTEME ¥ CTPOCHHEM MX aTOMOB.

CTpoeHue BEIIeCTBa: BUAbl XMMUUYECKOUN CBS3U. THIIBI KPUCTAJUTMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH M BU1a XUMHYECKON CBSI3H.

Krnaccugukanus 1 HOMEHKIaTypa HEOPraHHYECKHX BEIECTB (MEXKIyHapoaHasd U TPUBHAIbHAA).
XHWMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IdYHBIM KJacCcaM HEOPraHWYeCKUX
COEJIMHEHUM, FEHETHYECKAsl CBS3b HEOPraHUYECKUX BEILECTB.

Knaccudpukanus XUMHYECKHX pEaKIHUi 110 pa3jHYHbIM IPH3HAKaM ([0 YHCIYy H COCTaBy
YYacTBYIOLIMX B PEakLMH BEIIECTB, MO TEMIOBOMY 3 (deKTy, M0 H3MEHEHHUIO CTEIeHEeH OKHCICHHA



XUMHYECKHMX JJIEMEHTOB, 110 00PAaTUMOCTH, 110 YYACTUIO KaTajau3aropa). DK30- U SHI0TEPMUYECKUE
peakuuu, TepMOXUMUYECKHE YPABHEHHMS.

[lonsTne o ckopoctn XuMuueckod peaknuu. IloHaTne 00 oOpaTMMBIX M HEOOpaTHMBIX
XUMHYECKHX peakuusix. [loHsiTHE O TOMOTeHHBIX W TreTeporeHHbIXx peakuusix. [lonsTue o
XUMHYECKOM paBHOBecHH. DaKTOPBI, BIUAIONINE HA CKOPOCTh XUMUYECKOM PeakiMUi U IOJIOKEHUE
XUMHYECKOTO PABHOBECHS.

OKHCIUTENIBHO-BOCCTAHOBUTENIBHBIE  PEaKIMH,  JJeKTPOHHBIH  OajlaHC  OKHCIHTEIBHO-
BOCCTAHOBUTEJIbHOM peakiuu. CoOCTaBiIeHHE YPAaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/1a IEKTPOHHOr0 DanaHca.

Teopusi 3JIE€KTPOTUTHYECKON JAMCCONMAIMH. OJIEKTPOJIUTBI M He- 3eKTposuThl. KaTtuonsl,
aHMOHBI. MEXaHN3M JIMCCOIMALIMY BEIECTB C Pa3IMYHBIMU BHJAaMU XHMHUYECKOH cBA3H. CTeneHb
nuccouranuu., CUIbLHBIC U CI1A0BIE DJIEKTPOJIUTHI.

Peakuun wonHoro oOmena. VYciaoBuUs NPOTEKaHWs peakUWii HOHHOTO OOMEHa, IOJHbIE WU
COKpallléHHbIe MOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHCIIOT, OCHOBaHUN M COlleH B CBeTe
NpEeCTaBICHUN 00 3JIEKTPOIMTHYCCKON arucconnanny. KauecTBeHHbIe peakuy Ha HOHBL. [loHATHE
0 THJIPOJIU3E COJIEH.

XUMUYECKUH  IKCIEPUMEHT: O3HAKOMIIEHHE C MOJAEISIMUA  KPHUCTAUIMYECKUX  PELIETOK
HEOpPraHMYECKHX BEIIECTB — METAIJIOB W HeMeTalsioB (rpadura M ajimasa), CIIOKHBIX BEILECTB
(Xx7opuaa HaTpHs); UCCICAOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peaklHd OT BO3JACHCTBHS
pa3inyHbIX (AKTOPOB; HCCIIEIOBAHHE DSJIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, MpoLecca
JIUCCOLIMAIMKU  KUCJIOT, IIEIo4eil M colieil (BO3MOYKHO HCIIOJb30BaHUE BHUIEOMATEPUAIIOB);
MpOBEJICHHE OIBITOB, WJUIIOCTPUPYIOUIMX MPU3HAKM TPOTEKaHHsl peakuuii MOHHOro oOMeHa
(oOpa3oBaHue ocajaka, BeIJICTICHHE ra3a, 00pa30BaHNE BO/IBI); OMBITOB, HIUTFOCTPUPYIOIINX TPHMEPHI
OKHMCJIUTETbHO-BOCCTAHOBUTENIBHBIX PEaKIMil (TOpeHHe, PpeakiMH pPa3iokKeHHs, COEJIUHEHUs);
pacro3HaBaHHe HEOPraHUYEeCKUX BELIECTB C MOMOUIbIO KAYECTBEHHBIX PEeaKIMii HA HOHBI; PEeLICHHE
IKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanabl 1 HX COeTMHEHHSI

OOmas xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS ATOMOB, XapaKTEPHBIE CTEIECHU
okucyienusi. CtpoeHue U (PU3UYECKUE CBOMCTBA IPOCTHIX BEIIECTB — TajJOreHOB. XUMHUYECKUE
CBOIiCTBAa Ha mpuMepe Xxjopa (B3aMMOICHCTBHE C MeTa/lIlaMH, HEMeTallJlaMH, IIeI09aMH).
Xnoposoaopoa. ConsHas KHCIOTa, XMMHYECKHE CBOWCTBA, IMOJIydYeHHE, MpUMeHEeHHe. [leiicTBre
XJloOpa W XJIOPOBOJOPOJAa Ha OPraHM3M 4eJoBeKa. BaHeHlnMe XIopuabl U MX HAaXO0XKICHHC
B IIPUPO/IE.

OO6mas xapakrepucTuka 31eMeHToB VIA-rpynmel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIS
CTETICHU OKHMCJICHHSI.

Ctpoenne u (uU3HYECKHE CBOWCTBA MPOCTHIX BEIECTB — KHUCIOPOJAA M CEphl. AJUIOTPOITHEBIE
Moau(dUKalMK KUCIOpoAa M cepbl. XHUMHU4YECKHE cBoMcTBa cepbl. CepoBojopoja, CTPOECHHE,
du3nueckue U XuMMuU4eckue cBoiicrBa. OKCHBI Cepbl KaK NPEJACTAaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucioTa, pU3MIECKUe U XHMUYECKHE CBOMCTBA (0OIIME KaK MPEACTaBUTEIA Kilacca KHCIOT
u cnenuduueckue). XHUMHUYCCKHE PEaKIHM, JICKAIUEe B OCHOBE NPOMBIIUICHHOTO crocoda
nosyuyeHusi cepHoi kuciortel. [Ipumenenue. Coiii cepHON KHMCJIOTHI, KAaYECTBEHHAs peakiius Ha
cyibdar-uon. HaxoxineHue cepbl M e€ COCAMHEHWH B Tmpupojae. XHUMHYECKOE 3arps3HEHUE
OKpYJKaroIel cpesibl COeIMHEHUAMHM Cepbl (KUCIOTHBIE I0KIH, 3arPsA3HEHHE BO3yXa U BOJOEMOB),
CrocOoOBI €ro MpeOTBPAIICHHS.

OO1as xapakrepuctika 3;1eMeHTOB VA-rpynnbsl. OcCOOEHHOCTH CTPOEHUSI ATOMOB, XapaKTepHbIE
CTEIEeHU OKUCIICHHUS.

A30T, pacnipocTpaHeHue B pupoje, pusnueckne u XUMHUYECKHE cBoiicTBa. KpyroBopor a3ora B
npupoae. AMMHAK, ero (U3MYeCKHe M XUMHUYECKHE CBOWCTBA, MOaydeHHe W mpumeHeHue. Comn
aMMOHHS, UX (pU3UYEeCKUe U XUMUYECKUE CBOICTBA, npumeHeHue. KauecTBeHHas peakiys Ha MOHBI
aMMOHHMsI. A30THas KHcIoTa, e€ noinydeHue, (PU3MYECKHMe M XMMHUYECKHe CBOIicTBa (oOmMe Kak
IpECTaBUTENA Kilacca KACIOT U cnenududeckue). Mcnonp3oBaniue HUTPATOB U COJICH aMMOHHUSA B



KayecTBE MMHEpalbHbIX  yA0OpeHHil. XHMHYECKOE 3arpsi3HEHUE OKpY)Karoueid  cpelibl
COEMHEHHSIMH a30Ta (KUCJIOTHBIE J0XK/IN, 3arPsA3HEHHE BO3/lyXa, MIOYBBI U BOJOEMOB).

®Docdop, amnorponHsie Moanpukanun gocdopa, pusHUECKUe U XUMHUECKHE cBoWCTBA. OKCHI
dochopa(V) u docbhopnas kuciora, (puznueckue M XUMHUYECKHE CBOWCTBA, TOJYYEHHE.
Hcnonb3zoBanue GpocharoB B kayecTBe MUHEPAIBLHBIX Y I00PEHHUIA.

OO6mas xapakrepucTuka 31emMeHToB [VA-rpynmnel. OcoOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTETICHHU OKUCIICHHS.

Yrnepon, aorpornHsie MoaudUKaAIMK, PACIIPOCTPAHEHUE B IPUPO/IE, (DU3UYECKUE U XUMUYECKUE
cBoiicTBa. Ajyicopouusa. Kpyroopor yriepona B npupoje. OKcuabl yriaepojaa, ux (husHyeckue u
XMMHYECKHE CBOWICTBa, JEWCTBME HAa JKUBbIE OpPraHW3Mbl, TIOJyYE€HUE U IPUMEHEHHE.
OKonoruueckne mpodsiemel, cBs3aHHBIE ¢ OKcuaoM yriepoaa(lV); rumoresa riobanbHOTO
MOTEIJICHUS] KIMMara; MapHUKOBbIA Addexr. YronbHas kuciaora u e€ coimm, ux (uznueckue u
XUMHYECKHE CBOMCTBA, IOJlydyeHHe U npumeHeHue. KavecrBeHHas peakuusi Ha KapOOHAT-HOHBI.
Hcnonb30Banue kKapOOHATOB B OBITY, MEIMIIUHE, TIPOMBIIIITIEHHOCTH M CEITbCKOM XO035HCTBE.

[lepBoHavanbHBIC TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHECHMAX yriepoja (MeTaH,
ITaH, TWIEH, alleTUIICH, ITAHOJ, TJTUIEPUH, YKCYCHas KUclI0Ta). VX cocTaB M XUMHUYECKOE CTPOCHHUE.
[TonsaTre 0 OMOJIOrMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeKkax, yrieBojax — U UX POJIM B KU3HU
yesioBeka. MarepuaibHOe eIMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COeMHEHHUN.

Kpemuuii, ero ¢usnueckue u XMMHYECKHE CBOWCTBA, MoaydeHHe M nmpuMeHeHue. CoeTnHeHUS
KpeMHus B nipupoje. OOmme npeacraBnenus o6 oxcuae kpeMHusi(IV) u xpeMHHEBOI KHCIIOTE.
Cuiukarsl, UX UCIOJIB30BaHUE B OBITY, MEIULIMHE, IPOMBILLIEHHOCTH. BaxHeliliue cTpouTelbHbIe
MaTepuajbl: KepaMHKa, CTEKJIO, I[eMeHT, OeToH, skene300eroH. IIpobnemsl Oe3omacHOro
HCTIOIB30BaHMUS CTPOUTEILHBIX MAaTEpHAIOB B TTOBCEIHEBHOM JKH3HH.

XUMHYECKHI IKCIEPUMEHT: U3y4YeHHE 00pa3l0OB HEOPraHMYECKUX BELIECTB, CBOWCTB COJSHOM
KHUCJIOTBI; NPOBEJACHHE KAaYE€CTBEHHBIX PEaKUUW Ha XJIOPHUJI-MOHbI U HAOJNIO/IEHHE MPU3HAKOB HUX
MPOTEKAHUsSA; ONBITHI, OTpaXKarolmue (QHU3UYECKUEe M XUMHUYECKHE CBOWCTBA TallOTEHOB M HX
COCIMHCHHH (BO3MOYKHO HCIIOIB30BaHHE BUACOMATEPHAIIOB); O3HAKOMIICHHE ¢ 00pa3liaMu XJIOPHI0B
(raJloreHuI0B); O3HAKOMJIEHUE ¢ 00pasiaMu cepsl M e€ COeTUHEHUSIMU (BO3MOMKHO MCIOJIb30BaHUE
BUJIEOMATEpUAIIOB);  HaOJIOJeHUWEe  mpoiecca  oOyrjMBaHusi — caxapa  1oja  JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTHI; M3YYCHWE XUMHUYECKHUX CBOKMCTB pa30aBieHHOH cepHOM
KHCJIOTBI, TIPOBEJACHUE KAayeCTBCHHOW peaklMM Ha cyiabdar-uoH M HaOg0acHHE Npu3Haka e
NPOTCKaHUs; O3HAKOMIICHHE C (PU3MUECKHUMH CBOMCTBaMH a3oTa, docdopa U HX COCHUHEHHIH
(BO3MOKHO MCIOJIb30BAHUE BHUACOMATEPUATIOB), 00pa3uaMu a30THBIX U (ochOpPHBIX YyI00pEHUI;
noxydeHnue, cobupanue, pacro3HaBaHie U H3y4eHUe CBOMCTB aMMHUaKa; MpOBe/IeHHe Ka4eCTBEHHBIX
peakuuii Ha HOH aMMOHUSA U (hocaT-uOH U U3YYCHHE MPU3HAKOB UX MPOTCKAHHUsA, B3aUMOICHCTBHE
KOHIICHTPHPOBAHHOM a30THON KHMCIOTHI ¢ ME/bI0 (BO3MOKHO HCIIONB30BAHHE BHICOMATEPHAIIOB);
U3YUYCHHUE MOJICNICH KPUCTAUIMYECKUX pelEToK aiMasza, rpadura, dysuiepeHa; 03HaKOMIIEHUE C
MpoIeccoM aJcopOlUu  PacTBOPEHHBIX BEINECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOHCTBOM
MpOTHBOrasa; IMOJy4YeHHEe, coOMpaHue, paclo3HaBaHWE W HM3YyUCHHE CBOMCTB YTIJICKHCIOrO Tasa;
MIPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT- M CHUJIMKAT-MOHBI W U3Y4YCHHE MPH3HAKOB X
NpOTeKaHUsl; O3HAKOMJIGHME C [POAYKUMEH CUIMKATHOW NPOMBIIIIEHHOCTH; pPelleHue
IKCIEPUMEHTAIBHBIX 3a/1a4 110 TemMe «BaxHeillne HeMeTalulbl U UX COSIUHEHHS.

MeTtannbl 1 HX COeTMHEHHS

OO6mas xapakTepUCTHKAa XUMHUECKHUX 2JIEMECHTOB — META/UIOB Ha OCHOBAHHMH HX TOJO0XKCHHS B
[Tepuoauueckoit cucteme xumudeckux dnemeHtoB J[. M. MenpaeneeBa M CTpOEHHS aTOMOB.
Crpoenne wmeramioB. Meraminyeckass CBSi3b W MeTaJlIMYecKass KpHCTaJUIMYecKas peleTka.
DNEeKTPOXUMHUYECKHH psll HanpsukeHUi MeTauioB. Pu3ndeckre 1 XUMHUECKHE CBOMCTBA METAJIIOB.
Ob6mme crocoObl monydyeHHs MeTauioB. [loHATHE O KOPpPO3WH METAJIOB, OCHOBHBIC CITOCOOBI
3alIUThI UX OT KOppo3uu. CruiaBbl (CTalb, YyT'YH, JIOPATIOMUHUIL, OPOH3a) U UX IPUMEHEHHE B OBITY
¥ IIPOMBILILIEHHOCTH.

[Ilenounsie metasuiel: nonokenue B Ilepumonnueckoi cucreme xumuueckux smeMmentoB J[. U.
MeneneeBa; cTpoeHHe UX aTOMOB; HaXOXK/eHue B pupojie. Gusuyeckue 1 XUMUYECKUE CBOMCTBA
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(Ha mpumepe Hatpusd U Kaiusi). OKCHAbl U TUAPOKCU/IbI HATPUsL U Kanus. [IpumMeHeHune menouyHbix
METaJIJIOB U UX COSAUHEHHH.

[lenouno3zeMenbHBIe METAUIBI MarHMH W KaJlbLMid: TosokeHne B [leproauueckoil cucreme
xumudeckux anemeHtoB J|. WM. MenaeneeBa; CTpoeHHE WX aTOMOB; HAxXOXKJICHUE B TIPUPOJIE.
®u3nYecKre U XMMUYECKUE CBOMCTBA MarHus U Kasblius. BakHelnie coeiuHeHus Kajablus (OKCHI,
TUAPOKCH I, coln). JKECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHeHHsl.

AnmroMuHMH: TTosTokeHne B [leproanueckoil cucteme XuMudeckux anemeHnToB Jl. M. Menneneesa;
CTPOEHHE aToMa;, HaxoKaeHue B mnpupojae. Pusznyeckue M XUMHUYECKUE CBONCTBA ATIOMHHUSL.
AmdoTepHble CBOMCTBA OKCHA U THAPOKCUA ATIOMUHUSL.

JKeneszo: nonoxenue B Ilepuopndeckoit cucreme xumuueckux anemeHtoB [[. M. Menpeneesa;
CTPOCHHME aToOMa; HaXOXKIeHHE B MpHupoae. Ousnueckne ¥ XUMHUICCKHE CBOICTBA xkene3a. OKCHbl,
ruapokcusl U cosm kenesza(ll) u sxenesa(lll), ux cocra, CBOICTBA U MOJyYEHHUE.

XHUMHYECKUI IKCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3laMu METalJIOB M CILIABOB, MX (hU3MYECKHMMHU
CBOMCTBAMH; H3yY€HHUE PE3YJIbTATOB KOPPO3HHM  METAIOB  (BO3MOKHO  HMCIIOJIb30BAHHE
BHCOMATEPHAIIOB), 0COOCHHOCTEH B3aNMO/ICHCTBHUS OKCHIA KAJIBIUA U HATPHUSA C BOJIOH (BO3ZMOKHO
MCIOJI30BAHUE BHUACOMATEPHAIOB); MCCIICIOBAHME CBOWCTB JKECTKOW BOIbI; MPOIECCAa TOPEHHS
JKeseza B KUCIopojae (BO3MOMKHO MCIOJIb30BAHUE BUICOMATEPHANIOB); MPHU3HAKOB MPOTEKAHMSI
Ka4eCTBEHHBIX PEaKIMii Ha HOHBI (MarHus, KaJblUs, aTIOMAHHUSA, TUHKA, skene3a(ll) u xemnesza(Ill),
meau(1l)); HabmroaeHHe U ONMHUCaHKE TPOIECCOB OKPAILNBaHWA TUIAMEHH MOHAMU HATpHs, Kalusd
Kaablusg (BO3MOXKHO HCIIOJB30BAHUE BHACOMATEPHANIOB); HCClIeI0BaHHEe aM(OTEPHBIX CBOHMCTB
THAPOKCHIA AJTIOMHUHMS W THAPOKCHIA LIMHKA; PELICHHE HKCIEePUMEHTATbHBIX 3a/ady M0 TeMe
«BakHeime MeTaIbl M UX COCIUHEHHUS.

XHMHS H OKpPYKaIIas cpeaa

Hosbie MaTepuanbl 1 TeXHOJOTHH. BelecTBa 1 MaTepuasbl B MOBCEIHEBHOW JKU3HU YEIOBEKA.
Xumus 1 310poBbe. bezonacHoe Ucnonb30BaHue BEUIECTB U XUMUYECKUX peakuuii B ObiTy. [lepBas
MOMOIIb TP XHMHMYECKHX OXOrax M oTpaBieHUsX. OCHOBBI HSKOJIOTHYECKOH TIPaMOTHOCTH.
XUMHYECKOE 3arps3HeHUe OKpYXKarolleH cpeasl (MmpeaenbHas JOMyCTUMAas KOHIICHTPAIUs BELICCTB
— ITJIK). Ponb xumMuu B pelieHuH YKOJOTHUECKUX MPOOJIEM.

[IpupoaHble HMCTOYHMKM YTIJIEBOJOPOAOB (Yrojib, HNPUPOAHBIA ra3, HEe(PTb), MPOJYKTHI HX
nepepaboTKH, UX POJib B OBITY M IPOMBIIIICHHOCTH.

XUMHUYCCKUH SKCIIEPHUMEHT: H3y4eHHE OOpa3IloB MaTepHanoB (CTEKIO, CIUIaBBl METaJLIOB,
MOJITMMEPHBIC MATCPUAJIBI ).

MexnpeamMeTHble CBSI3H

Peanuzaims MeKIpeAMETHBIX CBSA3EH NMPU M3YHYCHHMH XUMHH B 9 Kllacce OCYILECTBIIACTCS depe3
UCIOB30BAaHNEC KaK OOLIMX eCTECTBCHHO-HAyYHBIX MOHATHH, TaK M TOHATHH, SBIAIOIIHXCS
CACTEMHBIMH  JJIi  OTJICIBHBIX  TMPEAMETOB  €CTECTBCHHO-HAYyYHOTO 1uKia. Peamuszanms
MEXIPEIMETHBIX CBS3CH NMPH U3YUYCHHH XMMHUHU B 9 KJIACCE OCYLIECTBIISETCS YepPe3 UCIOJIb30BaHHE
Kak OONIMX eCTECTBEHHO-HAYYHBLIX IOHATHH, TaK M TOHATHHA, SBISIONIAXCA CUCTEMHBIMH JUISA
OT/JICIBHBIX MMPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmIMe eCTeCTBCHHO-HAYYHBIC TOHSATHS: HAy4HBIM (hakT, THUMOTE3a, 3aKOH, TCOPHS, aHaJu3,
CUHTE3, KiIacCU(UKALMSA, [EPUOAUYHOCTh, HAONIOJCHUE, OSKCICPHMEHT, MOJICIUPOBAHNE,
U3MEPEeHHEe, MOJICJIb, SIBIICHUE, ITAPHUKOBBIH 23(h(DeKT, TEXHOIOTHS, MaTepPHAJIbI.

®du3muKa: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIMJI, H30TOIbI, PaJIMOAKTHBHOCTD,
MOJIEKYJIa, IIEKTPUIECKUI 3aps, ITPOBOIHUKH, MTOJTYTIPOBOTHUKH, JIDJICKTPHKH,
(GoTOdIEMEHT, BEHIECTBO, Tejl0, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, ras, pacTBOp,
PacTBOPUMOCTD, KpUCTALTHYECKas PeIIETKa, CIUIaBbl, (U3NYEeCKHe BEIMUNHBI, €IHHUIBI H3MEPEHHU,
KOCMHYECKOE IMPOCTPAHCTBO, TTAHETHI, 3BE3/b1, COHIIE.

buonorus: ¢dortocuHTe3, nbIxanwe, Owocdepa, HIKOCHCTEMa, MHUHEPAIBHBIC YI00peHHs,
MHKPODJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIC BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpasnabl, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAaeMBbIe,
TOIIMBO, BOJTHBIE PECYPCHI.
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INTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

I/I3yLIeHHe XHUMHHA B 8- 9 Kracce HalpaBJICHO Ha HOCTHIKCHHE Oﬁy‘I&IOIH,HMHCH JUYHOCTHBIX,
METAINpPCAMETHBIX U ITPEAMCTHBIX PE3YJIbTATOB OCBOCHHA chﬁHOT‘O IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHS MPOTrpaMMBbl OCHOBHOT'O 001IIeT0 00pa30BaHUsA TOCTUTAIOTCA B
X0/1e 00yYeHHMS XMUMHUHU B €IMHCTBE Y4eOHON M BOCIUTATENbHOI nesTelbHOCTH OpraHu3aluv B
COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHIUCKUMU COLIUOKYJILTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU
[EHHOCTSAMH, TNPHUHATHIMA B OOLIECTBE MpaBWIaMH M HOPMaMH TIOBEIEHUS M CIIOCOOCTBYIOT
IporeccaM CaMOTO3HAHUs, CAaMOPa3BUTHA U COLIMATM3alH 00yJaroLIHXCs.

JInuHOCTHBIE PE3yIbTAThI OTPAKAIOT C(POPMUPOBAHHOCTH, B TOM YUCJIE B YACTH:

I[laTpuoTHYECKOro BOCIHTAHHSA

1) IIEeHHOCTHOTO OTHOHICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY H HAy4YHOMY
HacJIeAHIO, TMOHMMAaHHSA 3HAUEHHA XMMHMUYCCKOM HayKH B JKM3HM COBPEMEHHOTO 0OIlecTBa,
CHOCOOHOCTH BJIAJETh JOCTOBEPHOW HH(OpMAIMEH O MEePeaOBBIX JAOCTHIKEHHUSIX M OTKPBITHAX
MHUPOBOH M OTEYECTBEHHOM XMMUHU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa
U 00IIeCTBA;

['paaaHCKOro BOCHHTAHUSA

2) mOpeAcTaBlEHUS O COIMAIBHBIX HOPMax M TPaBUIaX MEKIMYHOCTHBIX OTHOILEGHUH B
KOJUIEKTMBE, KOMMYHUKAaTHUBHOM KOMIIETEHTHOCTH B  OOLIECTBEHHO IMOJIE3HOH, Yy4yeOHO-
MCCIIeIOBATEbCKOM, TBOPUECKOM M JIPYTMX BHJaX NEATENbHOCTH; TOTOBHOCTH K Pa3HOOOpa3HON
COBMECTHOM JIEATEIbHOCTH TPH BBHIMOJHEHHH Y4YeOHBIX, MO3HABAaTENBHBIX 3a/1ad, BBITIOJHCHHH
XMUMHUYECKUX IKCTIIEPUMEHTOB, CO3aHUU YUeOHBIX MPOEKTOB, CTPEMIICHUSI K B3aMMOIOHUMAHHIO H
B3aUMOIOMOIIM B IIPOLIECCE ITON y4eOHOM /1eTeIbHOCTH; TOTOBHOCTH OLIEHUBATH CBOE MOBEICHHE
M MOCTYIKH CBOMX TOBApUUIICH C MO3UIIMH HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHS
TIOCIICJICTBUH MOCTYIIKOB,;

[leHHOCTH HAYYHOI0 O3HAHMS

3) MUPOBO33PEHYECKUX NPEACTABICHUI O BEIIECTBE M XUMUUYECKON PEaKIUuM, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd M COCTaBISIOUIMX OCHOBY JUIS IMOHUMAaHUS CYLUIHOCTH
HayYHOH KapTHHBI MMpa; MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJIbI,
B3aMMOCBS3IX YEJIOBEKA C IPUPOAHON CPEAO0H, O PO XUMHUHU B MIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

4) mno3HaBaTeNbHBIX MOTHUBOB, HAIPABIEHHBLIX HA IOJIY4YEHME HOBLIX 3HAHUW [0 XUMHH,
HEOOXOIMMBIX 151 00bsICHEHHS HAOI0/JaeMbIX TPOLIECCOB U SIBJICHUIA;

5) mosHaBarenabHOM, MHPOPMAIIMOHHOM W UYWUTATCIBCKOW KYyJIbTYpbl, B TOM YHCJIC HaBBIKOB
CaMOCTOATEILHON paboThl ¢ y4eOHBIMM TEKCTaMH, CIIPABOYHOM JIMTEPATypoOH, TOCTYIIHBIMH
TEXHUYECKUMHU CPECTBAMU HHPOPMAIIMOHHBIX TEXHOJIOIHii;

6) uHTEepeca K OOyYeHHIO M I03HAHHIO, JII0OO3HATEILHOCTH, FOTOBHOCTH W CHOCOOHOCTH K
caM0o00pa3oBaHMIO, TMPOCKTHOM M HCCIIEA0BATEIBCKOM JEATEIbHOCTH, K OCO3HAHHOMY BbIOOpY
HaMpaBICHHOCTU ¥ YPOBHA 00Y4YCHHUS B JaJbHEHIIEM;

@®opMHPOBAHHS KYJILTYPbI 310POBbSI

7) 0CO3HAHUS LIEHHOCTH KU3HU, OTBETCTBEHHOI'0 OTHOIIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKU Ha
3/I0pPOBBII 00pa3 )KM3HU, OCO3HAHMS MOCIEACTBUH U HEMTPUATHS BPEIHBIX MPUBBIUEK (YIIOTpeOIeHUs
AJIKOTOJ1sl, HAPKOTUKOB, KYpPEHMs), HEOOXOIUMOCTH COOJIOACHUA MNpaBuil OE30MacCHOCTH TIpU
oOpalleHun ¢ XUMHUYECKIMHU BEIIeCTBAMH B OBITY U pealibHOM KU3HH;

TpyaoBoro BocCnUTAHUSA

8) mHTEepeca K MPAKTHYECKOMY H3YUCHHMIO Mpodeccuil U Tpyaa pa3iUyHOTO poja, YBaKEHHE K
TPYAY U pe3ylibTaTaM TPYIOBOU JIEATEIbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX
3HAHUU 110 XUMUH, OCO3HAHHOTO BBIOOpA MHIUBUYaJTbHOM TPAEKTOPHH MPOAOIKEHUS 00pa30BaHHs
C Y4Y€TOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTM K XHMMHH, OOIIECTBEHHBIX HHTEPECOB H
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NOTPEOHOCTEH; YCHEMHON MpoQ)eCCHOHANBHON JeATEILHOCTH U PA3BUTHSA HEOOXOJIMMBIX YMEHHH;
TOTOBHOCTb aIalTUPOBATHCS B IPOECCHOHATBHOI cpejie;

IKOJIOrHYECKOT0 BOCIIHTAHHUS

9) PKOJOTMYECKH IEJIeCO00Pa3HOTO OTHOIICHUS K MPUPOJE KAK MCTOYHMUKY IKHU3HU Ha 3emuie,
OCHOBE €€ CyLIeCTBOBAHMS, IOHMMAHUsSI LIEHHOCTH 370pOBOro u 0Oe3omacHoro oOpasza KHU3HH,
OTBETCTBEHHOTI'0 OTHOIICHHUS K COOCTBEHHOMY (PH3HUECKOMY M IICUXHUYECKOMY 3/I0POBbIO, OCO3HAHUS
[CHHOCTH COOJIIO/ICHUS TIPaBHJI O€30MacHOrO TMOBEJACHHUS MpH padoTe ¢ BEHISCTBAMM, a TAKXKE B
CUTYAIUSIX, YTPOKAIOUIUX 3/I0POBBIO U HKH3HU JTIOJICH;

10) criocoOHOCTH NPUMEHSATH 3HAHUS, MOJYYaeMble NIPU U3YYEHUH XUMUH, JUIsl pelIeHus 3aa4,
CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJHON CPElOH, MOBBIIICHHS YPOBHS 3KOJOTMYECKOW KYIbTYpBI,
OCO3HaHHUA TI00AJBLHOTO XapakTepa 9KOJIOTHYECKUX MPOoOJIeM M MyTeil UX peIIeHHs MOCPEICTBOM
METOJIOB XUMUHU;

11) 9KOJIOrMYECKOro MbIILIEHUS, YMEHHUSl PYKOBOJICTBOBAaTbCS MM B [103HABATEILHOM,
KOMMYHHUKAaTHBHOW M COLMAIIBHOMN MIPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATbI

B cocraBe MeTanpeaIMETHBIX pE3yJIbTATOB BBIJCIAIOT 3HAYUMBIE JUIA  (POPMHPOBAHUA
MHPOBO33peHHs OOIIEHAYyYHbIC MOHATHA (3aKOH, TEOpHs, NMPHUHILMI, TUMOTE3a, (pakT, cUcTeMa,
MpOLECC, JKCIEPUMEHT M [Ap.), KOTOPBIE HCIMOIB3YIOTCS B ECTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeIMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHMH U3 HTHUX NpeaMeToB (JopMHpOBATh MPEACTABIEHHE O
IeJIOCTHOM Hay4yHOH KapTHHE MHpa, W yHUBEpCalbHble ydeOHbIe NEWCTBHs (IIO3HABaTElIbHBIE,
KOMMYHHUKAaTHBHBIC, PETYJSATHBHBIC), KOTOphIe 0oOecmeunBaroT (HOPMHPOBAHME TOTOBHOCTH K
CaMOCTOSITEILHOMY IJIAHHPOBAHUIO M OCYILIECTBICHHIO yUeOHON JEATEIbHOCTH.

MeranpenmeTHble pe3yJabTaTbl OCBOCHUSI 00pa30BaTeIbHOM MPOrpaMMbl MO XUMHH OTPa)katoT
OBJIaJICHUE YHHBEPCAIbHBIMH [T03HABATEIbHBIMH JEHCTBUAMH, B TOM YHCIIE:

ba30BBIMH JTOrHYECKHMH 1EHCTBHAMH

1) ymeHMEM HCIOIB30BaTh IPUEMBI JIOTHYECKOTO MBIIUICHHS P OCBOCHHHU 3HAHUIL: PaCKPBIBATh
CMBICJT XUMHUYECKHX MOHATHH (BBLIEISATh UX XapaKTEePHbIE IPU3HAKHU, YCTAHABIUBATL B3aUMOCBS3b
C APYTUMHM IIOHATHSIMH), UCIIOJIL30BaTh NOHATHUS UL 00BACHEHUS OTHACIBbHBIX (DAKTOB U SIBJICHHIA;
BBIOMPATh OCHOBaHMA M KPUTCPUM IS KIacCH(QUKAIMU XUMHYECCKHMX BEIIECTB M XMMHUYCCKHX
peaKkuii; yCTaHABIMBATE MPUUMHHO-CIIC/ICTBEHHBIC CBSI3U MEXKJIYy OOBEKTAMM M3Y4YEHHS; CTPOUTH
JIOTHYECKUE PACCYKJICHUA (MHIYKTUBHBIC, NEIYKTUBHBIC, 10 AHAJIOrHM); JejIaTh BBIBOABI U
3aKJIIOYEHHUS;

2) yMEHHEM NpPHUMEHATh B MpOIecce MO3HAHUSA MOHATUA (MPEIAMETHBIE W METalpeMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIE/IH, HCNONB3yEMblEe B XMMHUH, NPeoOpa3sOBBIBATH LIMPOKO
IPUMEHSIEMblE B XMMUU MOJEJbHbIE IPEICTABICHHS — XUMHYECKUH 3HAK (CHMBOJI JJIEMEHTA),
xumMudeckas (opMmyla U ypaBHEHHE XHMHYECKOW peakuud -— T[IPU PEIeHUuH Yy4eOHO-
MO3HABaTE/IbHBIX 3a/1a4; ¢ Y4ETOM 3THX MOJICNbHBIX MMPE/ICTABICHHH BBISABIATh U XapaKTepPH30BaTh
CYIIECTBCHHBIC MPU3HAKH N3Y49aeMbIX 00BEKTOB — XMMHUYECKHX BEIIECTB U XMMHUYCCKHX PEAKILIHI;
BBISABJIATH O0LIHME 3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHbIE CBA3U H IIPOTUBOPEUUS B U3y4aeMbIX
mpoueccax W SBIEHMAX; IpejularaTh KPUTEPUM [UIA BBIABJICHUS OSTHX 3aKOHOMEPHOCTEH H
MPOTHBOPEYHH; CAMOCTOATEIBHO BBIOMpaThH Crnocod penieHHA y4eOHOH 3ajaud (CpaBHHBAThH
HECKOJILKO BapMaHTOB pELICHMs, BbIOMpaTh Hanbozee MOAXOAAIMH ¢ y4ETOM CaMOCTOSATEIBHO
BBIIEJIEHHBIX KPUTEPUEB);

Ba3oBbIMH HCCIe10BATEIbCKHMH e CTBHAMH

3) yMEHHEM HUCII0JIL30BATh MOCTABJICHHBIE BONPOCHI B KAYECTBE HHCTPYMEHTA ITO3HAHMs, 4 TAKKE
B KaueCTBE OCHOBBI A1 (POPMHPOBAHUS TUMOTE3Bl MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYKJICHUI;

4) mnpuobOpereHHe omnbiTa IO IUIAHHPOBAHHMIO, OPraHU3alMH U IPOBEJCHHMIO YYEHHYECKUX
JKCIIEPUMEHTOB: YMEHHE HaOJr0/1aTh 3a XOJOM IPOLECcca, CaMOCTOATEIBHO IMPOTrHO3HPOBATh €I0



13

pesyibTar, (GopMmyiupoBaTh 0000LICHHS W BBIBOJI 10 PE3yJbTaTaM IPOBEAEHHOIO OIbITA,
MCCIIeIOBaHMs, COCTABIIATH OTYET O MPOJIeIaHHON paboTe;

PaboToii ¢ nngopmanmei

5) ymeHueM BbIOUpATh, AHAJIM3UPOBATH U MHTEPIPETUPOBATH HH(POPMAIUIO PA3IUYHBIX BUIOB U
dbopm rpejcTaBlieHus, MOJyYaeMYI0 W3 Pa3sHbIX WUCTOYHHUKOB (HAYYHO-IIONYJISIPHAs JUTEparypa
XHUMHYECKOTO COJIEp)KaHMsI, CIIpaBOYHbIe MOcoOus, pecypchl MHTEpHETa); KPUTHYECKH OIEHMBATH
MPOTHBOPEYHBYIO M HEJOCTOBEPHYIO HH(POPMALIHIO;

6) YMEHUEM MPUMEHSTh PA3JIMYHBIC METO/IbI U 3aMPOCHI MPU MOUCKE U 0TOOpEe MHpoOpMaLNKU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JUISl BBLIMOJTHEHHUS y4eOHBIX U [O3HABATEIbHBIX 3a/1a4
OTIpe/IeIEHHOr0 THIa; NpuoOpereHre onbiTa B 00JacTH  HMCMOJIL30BaHUS HMH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJACHUE KYyJIbTYPOH AKTHBHOIO HCIOIb30BAHMS Pa3/IMYHBIX
MOUCKOBBIX CHCTEM; CAMOCTOSITEILHO BbIOMpaTh ONTUMAJIBHYIO (OpMYy  IpeICTaBICHHS
MHPOPMALUK W WUIKOCTPUPOBATh PpElIaeMble 3a/ladd HECIOKHBIMH CXEMaMH, JHarpaMMamH,
IpyruMu popMaMu rpauKH U X KOMOMHAIIUAMMU;

7) yMEHHEM HCIIOJIb30BaTh M AaHAJW3UPOBATh B TpoOIEccCe YYEOHOH W HCCIE0BaTEIbCKOH
JEeSTEILHOCTH MH(OPMALIMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEJIbCKOTO X035HCTBA M TPAHCTIOPTA Ha
COCTOSIHUE OKPYIKAIOUIEH IMPUPOIHOM Cpe/ibl;

YHHBepcalbHBIMH KOMMYHHKATHBHBLIMH J1€liCTBHSIMH

8) yMeHHeM 3a1aBaTh BOMPOCH (B X0/€ AUATIOra /MM JUCKYCCHH) MO CYIIECTBY 00CYKIaeMoi
TEMBI, (POPMYJIMPOBATH CBOU MPEIOKEHHS] OTHOCUTETHLHO BHITIOJTHEHHS MPEIJIOKEHHOM 3a/1a4u;

9) npuoOpeTeHue OmnbiTa MPE3eHTALUU PE3YJIbTATOB BBINOJIHEHUS XMMHYECKOr0 JKCIIEPUMEHTA
(srabopaTopHOro OrbITa, JJA0OPATOPHOI PadOTHI MO MCCICAOBAHMIO CBOMCTB BELIECTB, y4eOHOro
MPOEKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMHU IMO3HABATEILHON M UCCIIE10BATEILCKON
JEeSITEJIbHOCTH IMPU PEIICHUH BO3HUKAIOMIMX NPOo0JieM Ha OCHOBE y4€Ta OOIIMX UHTEPECOB U COIJia-
COBaHHWS TO3MIMH (0OCYXkJeHUs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMbD», KOOPAMHALIUS
COBMECTHBIX JICHCTBHUH, ONpeeIeHHE KPUTEPHEB MO OLIEHKE KaueCTBa BBINOJIHEHHOM paboThI U Ap.);

YHuBepcabHBIMH PeryJssTHBHBIMH J1eiiCTBUSIMHU

11) ymeHHeM caMOCTOSITEIbHO OINpPEAENsTh LEeNu JIEATeIbHOCTH, [LUIAHUPOBATh, OCYILIECTBIISATD,
KOHTPOJIMPOBATH M ITPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JICSATEIILHOCTh, BHIOMpaTh Harbosee
3¢ dexTHBHBIC CIOCOOBI pelIeHUs yUeOHBIX M MO3HABATEIbHBIX 337a4, CAMOCTOSATEIBHO COCTABIATh
UJIA KOPPEKTUPOBATh NPEIJIOKEHHBIM AaNrOPUTM JACHCTBUH IIPU BBINOJIHCHHHU 3aJaHUH C Y4ETOM
MOJy4YeHUS HOBBIX 3HAHUW 00 H3ydaeMbIX OObEKTaX —— BEIIECTBAX M peaKLUsiX; OLEHUBATh
COOTBETCTBHE IMOJIY4CHHOI'0 Pe3y/IbTaTa 3asBICHHOH 1eNu;

12) yMEHHEM MCIIONIB30BaTh U aHAIM3HPOBATH KOHTEKCTHI, MPe/yIaraéMbIc B YCIOBHU 3aaHUH.

[NPEJMETHBIE PE3YJIBTATbHI

B cocTaBe nmpeIMETHBIX pe3yIbTaToOB 110 OCBOCHHIO 00543aTEILHOTO COJICP/KAaHUs, YCTAHOBICHHOTO
JTaHHON TpUMEpHOH paboueil MporpaMMoi, BBIJENSIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAYYHBIC
3HAHMS, YMEHUS U CHIOCOObI IEUCTBUM, clienU(PUYECKUE IS TIPEIMETHOM 00/1acTH « XUMUS», BU b
JIATELHOCTH [0 TIOJYYEHUI0O HOBOI'O 3HAHHMS, €ro HWHTEpHperanud, IpeoOpa3oBaHUI0 |
NMPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX W HOBBIX CUTYAIIHAX.

[IpeameTHBIE pe3yabTaThl OTPaKaT CHOPMUPOBAHHOCTD Y O0YYAIOIIUXCS CIETYIOMMX YMEHHI:

8 KJIACC

1) packpvieame cmbicii OCHOBHBIX XMMHYECKHMX TTOHATHH: aTOM, MOJICKYJ1a, XMMHUYECKHUH 3JIEMEHT,
IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (O HOPOHAS U HEOJAHOPOAHAsI), BAJICHTHOCTD, OT-
HOCHTEJIbHAsI aTOMHasi U MOJIEKYJsipHAs Macca, KOJIMYEeCTBO BEHISCTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBas 0N XHMHYECKOro 5JEMEHTa B COEIUHEHHH, MOJAPHBIM 00BEM, OKCHI, KHCIIOTa,
OCHOBaHHME, COJIb, DJIEKTPOOTPUIIATEIIBHOCTb, CTENEHb OKHCIICHUS, XHMHYECKas peakius,
KjIaccH(UKAIUs PeaKUuid: pPeakiuu COEIMHCHMS, pPEaKIHH Pa3lIoKEHUs, PeaKUuu 3aMEICHUs,
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peakiuu oOMeHa, 9K30- U SHIOTEPMUYECKUE PEaKIUu; TEIJIOBOM YPPeKT peakiuu; sJpo aroma,
JJIEKTPOHHBIA CJIOM aToma, aroMHas OpOHMTal b, pajuyC aroma, XMMHYECKas CBS3b, NOJSApHAs W
HEMOJApHas KOBAJICHTHAs CBs3b, HOHHAS CBs3b, WOH, KaTHOH, aHHOH, PacTBOp, MaccoBas J10JiA
BellecTBa (MPOIIEHTHAS KOHIIEHTPAIHs) B pacTBOPE;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. M. 1) U IPUMEHSTh 3TH
MOHATHSA IIPH ONUCAHUM BEIIECTB U UX IIPEBPALLECHUIH;

3) ucnonv3zo8ams XAMUUECKYI0 CHUMBOJIUKY JUIS COCTaBICHHS (HOpPMYIJ BEIIECTB M ypaBHEHHH
XUMHYECKUX PEaKIIUii;

4) onpedensimeb BaJIEHTHOCTb ATOMOB YJIEMEHTOB B OMHAPHBIX COCAMHEHUSX; CTEIICHb OKUCIICHUS
3JIEMEHTOB B OWHApHBIX COCAMHEHMSX; TNPHHAICKHOCTh BEHIECTB K OINpPEAeNEHHOMY Kilaccy
COCAMHCHHM 10 Gopmyam; BUI XMMHUECKON CBA3M (KOBAJICHTHAsA M MOHHAs) B HCOPraHMUYCCKHX
COE/IMHEeHUSIX;

5) packpwvisame cubica Ilepnognyeckoro 3akona JI. WM. MengeneeBa: J1@MOHCTPUPOBATh
[OHMMaHUe TEPHOINYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKUX 3JIEMEHTOB OT MX IOJIOXKEHUS B
[leproandeckoil cHCTEME; 3aKOHOB COXPAHCHHS] MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYeHHs, 3aKoHa ABOrajpo; ONHUCHIBATH U XapaKTepU30BaTh TaOMHYHYIO (hopmy
[Tepuoauyeckoil CUCTEMbl XUMHYECKUX JJIEMEHTOB: Pa3jiMyaTh MOHATHUS «rjaBHas noarpynna (A-
rpynmna)» u «modoynas noxarpynna (b-rpynma)», maneie W OoJbIIME TEPUOMABI; COOTHOCHUTH
0o003HavYeHHs, KOTOpele MMeroTca B Tabumnie «llepuoandeckas cHcTeMa XMMHYECKHX JIEMEHTOB
J. U. MenpaeneeBa» ¢ 4UCIOBBIMUA XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHYECKUX DIIEMEHTOB
(coctas u 3apsij spa, o0LIee YUCIIO0 IEKTPOHOB U PACIIPEIETIEHUE UX T10 AJIEKTPOHHBIM CIIOSM);

6) Karaccugpuyupoeams XUMUUECKUE DIIEMEHTbI; HEOPraHWYECKHE BEIIECTBA; XHUMHYECKHE
peakuuy (1Mo YHCIy U COCTaBY YUAacTBYIOIIMX B PEAKIIMHU BEIIECTB, 10 TCIUIOBOMY (P (EeKTy);

7) xapakmepuzosams (OnuUCbI6amMsb) OOIIME XUMUYECKHE CBOMCTBA BEIECTB PA3IMYHBIX KIACCOB,
MOATBEPIKAAsi OIMMCAHHE MPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUH COOTBETCTBYIOLIUX XUMUYECKHUX
peaxiuii;

8) npoenosuposams CBOMCTBA BELICCTB B 3aBHCHMOCTH OT HMX KadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUYECKHUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSAX;

9) ebluucaAmb OTHOCUTENIBHYIO MOJIEKY/ISIPHYIO U MOJIIPHYIO MAacChl BELIECTB; MAacCOBYIO JI0JIIO
XUMHYECKOTO 3JIeMeHTa 10 (opMylie COCIMHEHWs; MAacCOBYIO [OJIO BEIIEeCTBA B PacTBOPE;
IIPOBOJMTE PACUCTHI 110 YPABHCHUIO XMMHUYCCKOM PEaKIIUH;

10) npumensms OCHOBHBIC OTEpPaAlMM MBICIUTEIBHON ACSITENIBHOCTH — aHAJIW3 U CHHTE3,
cpaBHeHue, 000011eHHe, CUCTEMATU3ALUIO, KI1aCCU(PUKALIUIO, BBISIBIEHUE TPUYUHHO-CIIEACTBEHHbIX
CBA3EH — I U3yYEHUsI CBOMCTB BEUIECTB U XUMUYECKUX PEaAKIUii; €CTeCTBEHHO-HAYYHbIE METO/IbI
No3HaHUs — HaOJII0/ICHHE, H3MEPEHHE, MOJICTTMPOBAHHE, IKCIICPUMEHT (peaibHbIH U MBICTCHHBIN);

11) cnedosame npaBuIaM NOAB30BAHUSA XUMHYECKON MOCY 1011 1 1abopaTOpHBIM 000pY/10BaHUEM,
a TaKXKe npaBuiaM OOpalleHHs ¢ BEUIECTBAMU B COOTBETCTBUM C MHCTPYKLUSIMHU IO BBITOJIHEHHIO
1abopaTOpPHBIX XUMHUYECKUX OIBITOB 10 MOJYYSHHI0O M COOMpPaHUIO0 ra3000pa3HbIX BEIIECTB
(BOIOpOJIa M KHWCIIOpOJida), NPHUIOTOBJICHHIO PAacTBOPOB C ONPEACIEHHON MacCOBOM J0JEH
pacTBOPEHHOTO BEHIECTBA; IUIAHUPOBATh M MPOBOJANUTH XUMHYECKHE OKCIIEPUMEHTHI 10
paCIiO3HABAHUIO PACTBOPOB IIEJ04YEH U KUCJIOT € TOMOUILIO MHAUKATOPOB (J1akmyc, penondraieut,
METHJIOpaHXK H JIp.).

9 KJIIACC

1) packpvieame cmbici OCHOBHBIX XMMHUYECKUX MOHSITHI: XUMAYECKUH AJIEMEHT, aTOM, MOJIEKY1a,
WOH,  KaTHOH, AaHHOH, I[POCTOE  BEIIEeCTBO,  CJIOXKHOE  BELIECTBO,  BAJCHTHOCTH,
3JIEKTPOOTPHUIIATETLHOCTb, CTENCHb OKUCICHUS, XUMHYECKas PeakIus, XHMUYECKast CBA3b, TETJIOBOM
abdekr peakuuH, MOJib, MOJSPHBIH O0BEM, paACTBOP; DJIEKTPOJIUTBI, HEIIEKTPOJHUTHI,
HNEKTPONUTHYECKAs JAMCCOLMAMS, pPEaKIUH HWOHHOro oOMeHa, KaTaliu3aTop, XHMHYECKoe
paBHOBecHe, oOpaTHMble U HEOOpaTHUMbIE PEaKIMH, OKHUCIUTEbHO-BOCCTAHOBUTEIbHbBIE PEaKIUH,
OKHMCJIUTE]Ib, BOCCTAHOBUTEIb, OKHCIEHHE UM BOCCTAHOBJICHHE, ALUIOTPONHs, amM(pOTEepPHOCTS,
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XUMHYECKasl CBSA3b (KOBAJIEHTHAs, HOHHAsA, METa/lInYecKas), KpUCTaJUIMYecKas peleTKa, Koppo3us
METAaJJIOB, CIUIABBI; CKOPOCTH XMMHUYECKOM peakiuu, IpeelbHo AorycTuMas KonuenTpauus (IT1K)
BCIIIECTBA;

2) unmocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MTOHATHI (CM. 1. 1) 1 IPUMEHSITh 3TH
MOHATUS IIPH OITMCAHUH BELLECTB U UX MPEBPAILCHUH;

3) ucnoavzoeames XUMUYECKYIO CHMBOJIMKY JUISl COCTaBIEHHs (OPMYJ BEIIECTB M ypaBHEHMH
XHMHYECKUX PeaKIui;

4) onpedensamp BaJCHTHOCTh U CTEIEHb OKUCICHHMS XUMHUYECKHX DJJIEMEHTOB B COCJIMHEHHUSIX
pa3IMYHOIO COCTaBa; IPHHAIEKHOCTh BELIECTB K ONPEIeIEHHOMY KIACCy COENMHEHHH I
(dopmynaM; BHI XUMHYECKOH CBsA3HM (KOBAJIEHTHAas, MOHHAs, METAITMYECKasi) B HEOPraHUYECKUX
COCMHCHHX; 3apsjl MOHA IO XHUMHUYECKOH (opmysie; XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHEHUN, TUTI KPUCTAIUITMUECKON PEIlETKH KOHKPETHOIO BEIIECTBA;

5) packpwvisams cmbica Ilepuoandeckoro 3akona JI. M. MenjesneeBa U J€MOHCTPUPOBATH €r0
MOHUMaHWE: ONHMCHIBATh M XapakTepuszoBaTh TaOMUuHYyi0 (Gopmy I[lepHoauyecKoil CHCTEMBI
XUMHYECKHMX JJIEMEHTOB: pa3IMuyaTh MOHATHSA «TJaBHas moAarpynmna (A-rpynma)» u «mododHas
noarpynna (b-rpymnmna)», Masnsie 1 60JbIIAE EPUOIbI; COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS
B IEePUOJUYECKOM TallMile, ¢ YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOEHUSI ATOMOB XUMUYECKUX
3JIEMEHTOB (COCTaB U 3apsi]I sjpa, 00lIee YUCIO0 JEKTPOHOB U pacIpe/IelIeHHe X IO AJIEKTPOHHBIM
CIIOSIM); OOBACHATE 0OLIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCAMHECHHH B
npe/eNax MajiblX MEPUOIOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOEHUSI UX ATOMOB;

6) Kraccuguyuposams XUMUYECKHE DIIEMEHTBI; HEOPraHWYEeCKUE BEUIECTBA, XMMHYECKUE
peakiuu (1Mo 4YUCIy M COCTaBY YYacCTBYIOLIMX B pEaKIHMH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, 1Mo
HU3MEHEHUIO CTETICHEH OKHUCICHUS XUMHUYECKHX DJIEMEHTOB);

7) xapakmepuzosams (ONUCKIBATE) 001IME U CrielU(UIECKHE XUMUYECKHE CBOMCTBA MPOCTBIX U
CIIO’KHBIX BEIIECTB, MOATBEpXkAas OMMCAHUE MPUMEPAMU MOJEKYJSPHBIX U HOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKHX PEaKIIHii;

8) cocmasiames ypaBHEHHUS SJCKTPOJIMTUYCCKON THUCCOLMALMK KHCIIOT, IIEN0YeH M Colei;
MOJHBIE W COKpalI€HHBIE YPABHEHHMSI peaklUuid WOHHOTO OOMeHa; YpaBHEHHsS peakiui,
NOITBEPKIAIOUIMX CYIECTBOBAHME FEHETUYECKON CBS3U MEXK/1y BEILIECTBAMU PA3/IMYHBIX KI1aCCOB;

9) packpvieamsb  cyugHOCHb OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX  pEaKUMid  IOCPEICTBOM
COCTaBJICHHA 3JICKTPOHHOTO OanaHca ATHX peaKilvii;

10) npoeno3zupoéams CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS; BO3MOXKHOCTHU
NpPOTEKAHUsI XUMUYECKUX [IPEBPALLEHUN B PAa3IMYHbIX YCIOBUSX;

11) 6bruucasms OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEHIECTB; MAaCCOBYIO JOJIIO
XHMHYECKOTO 3JIEMEHTa MO (OopMyJe COCAMHEHHSA; MAacCOBYIO JIOJIIO0 BEIIECTBAa B pacTBOpE,
MIPOBOIUTE PACUETHI 0 YPABHEHUIO XUMHUYECKOH PEaKIInH;

12) cnedosams 1ipaBuiiam 1MoJib30BaHUsE XMMUYECKOM 1MOCY101 ¥ J1aDOpaTOPHBIM 000PY1I0BAHUEM,
a TaKXKe rpaBuiiaM oOpallleHus ¢ BEIIECTBAMHM B COOTBETCTBUU C MHCTPYKIHSIMH IO BbITIOJIHEHHIO
71ab0paTOpHBIX XMMHMUYCCKHUX OMNBITOB MO TIOJYYCHHIO M COOMpaHHWIO Tra3000pa3HBIX BEIICCTB
(amMmmaka M yrJIeKucJIoro rasa);

13) npo6ooums peakiiuu, MOJTBEPKIAIONINE KAYECTBEHHbIH COCTaB pa3jIM4YHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IyTEM XJIOpUI-, OpomHI-, HOIHJ-, KapOonar-, Qocdar-, cHIMKar-,
cynbpar-, THIAPOKCUA-UOHBI, KATHOHBI AMMOHHS M HOHBI U3YUE€HHBIX METAJUIOB, MPHCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPraHMYECKUX BEILIECTB;

14) npumensims OCHOBHBIE OINEPALIUM  MBICIUTEIBHON JEATEJIbHOCTH — aHAJIW3 M CHUHTE3,
cpaBHeHHe, 0000IIeHHe, CHCTeMATH3AIHI0, BbISIBIIEHUE NMPUYUHHO-CIICACTBEHHBIX CBs3eH — IS
M3yYEHUsI CBOMCTB BEIIECTB U XMMHUYECKHX PEAKIIMil; €CTECTBEHHO-HAYYHbIE METOABI MIO3HAHUS —
HaOII0ICHIE, H3MEPEHHUE, MOICTUPOBAHNE, JKCTICPUMEHT (PEasIbHbII U MBICICHHBIH
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TEMATHYECKOE INTAHUPOBAHHE

17

8 KVIACC
Ne | HaumenoBaHue KoiunyecTrBo yacos Jlara Bujabl 1esiTeibHOCTH Buabi, ¢opmbl | DieKTpoHHbIE
n/n | pasaesos 7| TeM H3YYeHH S KOHTPOJS (ungposbie)
NpOrpaMMsi BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe 06pasoBaTebH
padoTsI padoTsI ble pecypebl
Paznen 1. [lepBoHayaibHbIe XUMHYECKHE MOHSTHS
1.1. | Xumuss — BaxHas 5 1 PackpbiBaTh CMBICHT M3y4yaeMbIX | YCTHBIH — ompoc; | skaysmart
00J1acTh TMOHSTHH; [T1cbMEHHBIN
ecTeCTBO3HAHUS " PackpbiBaTh poJib  XUMHUU B | KOHTPOJIb;
NPaKTHYECKOM [IPUPOJE U KU3HU denoBeka, e€ | TecrupoBanue;
JAeSITeJIbHOCTH CBA3b C JApyruMu Haykamu, | CamooreHka ¢
YeJI0BeKa Pa3nuuaTe 4HUCTHIC BELIECTBA M | UCIOJIb30BAHHEM
CMecH; OJIHOPO/IHbIE U | «OueHoyHoro
HEO/THOPO/IHBIC CMECH; | JIUCTa;
1.2. | BemecTBa 15 |1 1 [TpumeHsTh €CTeCTBEHHO- | YCTHBIH  orpoc; | skaysmart
" XHMHYEeCKHe Hay4dHble MeToJbl Mo3HaHus (B | [IMCbMEHHBIH
peakunu TOM  4Hucine  HaOJIOJCHHE, | KOHTPOIb;
MojaenupoBaHue, skcrepumenT) | KontposbHas
" OCHOBHbIE orepauuu | pabdora;
MBICIIUTENILHON  J1edaTensHoCTH | [IpakTudeckas
(cpaBHeHue, knaccuukaims) | padbora;
s u3ydeHus  BeulectB U | TectupoBaHue;
XUMHUYECKUX peakuuii; | CamooneHka C
PackpbIBaTh CMBICH M3y4aeMbIX | MCIIOJIb30BAHHEM
NOHATHH M 3aKOHOB M | «OLEHOYHOTO
OPUMEHSATh JTU TOHATHS TIPH | JINCTay;
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OIMMCAHUM CBOMNCTB BCLICCTB H

ux [IpeBPaALECHHIA;
Pasnuuate  Qusuueckne u
XUMHYECKHE SIBIICHNA,
OOBSICHATH MX CYLIHOCTH C
TOYKH 3peHus aTOMHO-
MOJIEKYJIIPHOTO YUEHHS;
Omnpenenats MpU3HAKH
XUMHUYECKHUX peakiui, yCI1oBUs
HX MPOTEKAHMUS;
OOBsICHATD CYIIHOCTh

$U3NUeCKUX M XUMHYECKUX
SBJIEHUM C TOYKH 3pEHMS
aTOMHO-MOJIEKYJIIPHOTO
YYCHHS;

Knaccupuumporarts
XMMUYECKHe  peakuuu (1o
YHCITY U COCTABY pearupyrouimx
M 00pasyromuxcs BCIICCTRB);
CocraBnaTs dopmyisl
OMHApPHBIX BEILIECTB 1o
BAJIGHTHOCTH W  OINpEAeIsATh
BAJIEHTHOCTh MO  (hopMysam
BCIIIECTB;

PaccraBisate kod(duiimenTsr B

ypaBHEHHSIX XUMHYECKUX
peaKkuuid;

CnenoBats MpaBHIaM
OJIb30BAHHS XHMUYECKOH

nocyaoi M 1abopaTtopHBIM
obopy/0BaHMEM, A  TaKke
npaguaam  oOpamieHus ¢
BCHIECTBAMH B COOTBCTCTBHH C
UHCTPYKLHUSAMHU 1o
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BBIMOJIHEHUIO  J1aDOpaTOPHBIX

XHMHUYECKUX OIIBITOB;
Hcronb30BaTh npH
BBIMOJHCHUH YYEOHBIX 3a/1aHniH
" B nporecce
HUCCIIEIOBATEILCKOU

JIeSITEIbHOCTH Hay4JHO-
TOMYJIAPHYEO JUTEPATYpPy
XHMHUYECKOTO COJIEpIKaHUs,
CIpaBOYHbBIE MaTepuabl,
pecypchl MurepHera;
BricTpauBath pa3BEPHYTHIC

NUCbMEHHBIE U YCTHBIE OTBETHI
C omnopoil Ha WH(POPMALHUIO U3
yuyeOHMKa M CIPaBOYHBIX
MaTepHaJoB, IPaMOTHO
UCII0JIb30BaTh WU3Y4EHHbIN
MOHATHMHBIN  armapar Kypca
XMMHH;

Hroro no pasueny

20

Paznen 2. BamHeiilmue npejacTaBuTe/Id HEOPraHUHYeCKUX BellecTB

2.1. | Bo3nyx. Kuciaopon.
IMonsiTue 00 okcHaax

5

1

PaCKpBIBaTI: CMBICIT H3YYaCMbIX
MIOHATHH W I[MPUMCHATE 3TH

TTOHATHS npu OTIMCAaHUH
CBOMCTB  BELIECTB W  HUX
[IpEBPALIEHHIA;

XapakTepu3oBaTh (ONMHUCHIBATH)
COCTaB BO3]yXa, (PU3HUCCKUE U
XUMUYECKHE CBOHCTBA
KHCJI0pO/Ia, Ccroco0bl  ero
MOTY4YeHUs, MpPUMEHEHHEe H
3HAUCHHE B TPUPOJEC M IKH3HU

Yeruslii  onpoc;
ITuceMeHHBIN
KOHTpOJIb;
[IpakTuueckas
pabora;
Tectupopanue;
CamoorieHka ¢
HCIIOJIL30BAHHEM
«O1eHOYHOI0
JHCTaR;

skaysmart
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YeNOBeKa;

CpaBHHMBATh pEaKIMU TOPEHHs
M MEIJIEHHOIO  OKHCIICHHS;
CoOmpare  mpubopsl st

[IOJIyYEHHUA KHCIIOpoaa
(Bbl'['&Cllel[ldeM BO/bI H
BO3J1yXa);

PacrosHaBare ONBITHBIM ITyTEM
KUCIIOPOJL;

Hcnonp30BaTh ~ XHMHYECKYIO
CUMBOJIMKY JUIA COCTaBIICHUS

dopmyn BEILECTB,
MOJIEKYJISIPHBIX ypaBHEHU I
XUMHYECKHUX peakuui c
y4acTHeM KHCIIOpO/a;
OOBsACHATD CYIIHOCTD
IKOJIOTMHECKUX podJieMm,
CBSI3aHHBIX C  3arpsA3HEHHUEM
BO3JlyXa;

CnenoBars MpaBHIaM
Oe3ornacHoi paboTsl B

nabopaTopud  MpPU  UCIOJb-
30BaHMH XUMHUYECKOM MOCY/IbI U
obopyoBaHus, a  TaKke
IpaBUJIaM oOpaieHus Cc
rOpIOYMMH BEIIECTBAMU B OBITY;
[InanupoBaTh M OCYLIECTBIATH
Ha  TPaKTUKE  XMMHUYECKHE
IKCIEPUMEHTBI, POBOJUTD
HaOJII0/IeHUs], JeaTh BBIBOJIbI
M0 pe3yibTaTaM 3KCIIePHMEHTa;
YyacTBOBaTb B COBMECTHOM
pabore B rpymnmne;
HUcrnonb308aTh npu
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BBITIOJTHEHUM YYEOHBIX 3a/IlaHUI

" B nporecce
MCCIIeIOBATEIbCKOM

JIeSATCIIBHOCTH Hay4HO-
HOIYJISIPHY IO JUTEpaTypy
XHUMHUYECKOTO CoJIepKaHusl,
CIPaBOYHbIE MaTepUabl,
pecypchl MurepHera;
BoicTpauBathb pa3BEpPHYTHIE

[IUCbMEHHBIE H YCTHBIE OTBETHI
C omopoii Ha HH(OPMALHIO 3
yuyeOHMKa M CIPABOYHBIX
MaTEpHAIIOB, IPaMOTHO
MCII0JIB30BaTh U3y4YECHHBIH
MOHATUHHBIN anmapar Kypca
XUMUH;

2.2.

Bonopon.
IHousitne 0 KHCI0TAX
H COJIfX

PackpeiBaTe CMBICIT M3yUyaeMBbIX
MOHATUH U I[IPUMCHATH 3TH

MTOHSTUS npu OINUCAHUU
CBOMCTB  BEIIECTB U UX
[IPEBPALLCHMI;

XapakTtepu3oBaTb (ONUCBIBATh)
(bld?.ld'-leCKIde H XHUMHYECKHE
CBOICTBAa BOJOPOJA, CIIOCOOBI
ero TMOTyuYeHHus, TPHUMEHEHHE,
CoOupars npudop st
MOTyYeHUs BOJIOPO/IA;
Wcnonb3oBaTh  XUMHYECKYIO
CHUMBOJIUKY JUIS COCTaBIICHUS

dopmyn BCILCCTB,
MOJICKYJISIPHBIX ypaBHECHHit
XUMHUYECKUX peakiui c

YYacTHEM BOOOpO/Ja,

YcTHBIA  Ompoc;
[TnceMeHHBIH
KOHTPO!IIb;
[IpakTrueckas
pabora;
Tectuposanmue;
JlukTauT;
CamoolleHKa ¢
HCIIO/IE30BaHHEM
«O1eHoYHOoTr0
JIHCTa»;

skaysmart
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Cnenosars rpaBUIam
Oe3oracHoii padoThI B
naboparopuM  TPH  UCIOJb-
30BaHUH XMMHUYECKOH TOCY/IbI U
obopynoBaHus, a TaKKe
IpaBHIam oOpateHus Cc
TOpPOYMMH BEIECTBaAMH B OBITY;
[ImanupoBaTe U OCYILIECTBIATH
HAQ  IPaKTHKE  XMMHYECKUE
HKCIIEPUMEHTHI, MPOBOJIUTH
HAOMIOMEHHA, EaTh BEIBOJEI
0 pe3yibTaTaM dKCIIEPUMEHTA;
VyacTBOBaTH B  COBMECTHOM
pabdote B rpyIre;

2.3.

Konun4yecTBeHHBbIE
OTHOIICHUS B XHMHH

PackpbIBaTh CMBIC U3y4aeMbIX
[NOHATUH W TOPUMEHSATH 3TU
MOHATHA, @ TAaKAKEe HM3yUYCHHBIC
3aKOHBI M TCOPUH UIS PCLICHUSA

pacyéTHbIX 3aja4;
Bbluucnars MOJSIDHYIO Maccy
BEIIIECTB; KOJIMYECTBO

BellecTBa, 00BEM Ta3za, maccy
BEIIIECTBA;
[TpoBOANTH pPacyEThI 1o

ypaBHEHUSAM XUMHYIECKHX
peakImii: KoJu4ecTra, 00bEMa,
MAcCChI BELIECTBA 1o
H3BECTHOMY KOJIMYECTBY,
00BEMyY, Macce peareHTOB HIIH
POYKTOB peaxuuy;
BricTpanBarh pa3BEpPHYTHIC

IMHCbMCHHBIE H YCTHBIC OTBETbI
C Omnopoii Ha MH(POPMALUIO U3

Yerubiii - onpoc;
ITuceMeHHBIH
KOHTPOIIb,
CamoorneHka ¢
UCIIOJIL30BAHHEM
«O1neHoyHOrO
JTHACTa»;

skaysmart
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y4eOHMKa M CIPAaBOYHBIX
MaTEepHAIIOB, I'PaMOTHO
MCII0JIb30BaTh U3yYEeHHBIN
MOHATUHHBIN  anmapar Kypca
XUMUH;

24.

Bopna. PacTBOpbl.
IMousnrue 00
OCHOBAaHHAX

PackpbiBaTh CMBICT H3y4aeMBbIX
HOHATUH W MOPUMEHSATH OTHU
MOHATHUSA npu ONMHUCaHUU
CBOMCTB  BCIIECTB M  HX
[IPEBPALLEHHUIH;

XapakrepuszoBarb (HU3UYECKHE
U XUMHUYECKHE CBOMCTBA BOJIBI,
e pollb Kak pacTBOPHMTENSA B

IPUPOIHBIX NpoLeccax;
CocraBisthb ypaBHEHUS
XMUMHYECKUX peakuuit c
y4acTHEM BOJIBI;
OOBsACHATD CYIIHOCTD
IKOJIOTMHECKUX po0JieMm,

CBA3aHHBIX C  3arpsA3HEHHEM
OPUPOJHBIX  BOJ,  CHOCOOBI
OUMCTKHM BOJBI OT IIpPUMECEH,
MEpbl 10 OXpaHe BOJ OT
3arps3HEHHs,

IInanupoBats M OCYLIECTBIATH
Ha  TPAKTUKE  XMMHYECKHE
IKCIIEPUMEHTBI, IPOBOAMTD
HaOII0/IeHHs, Je1aTh BbIBOJbI
10 pe3ybTaTtaM SKCIIEPHMEHTa,

Cnenosarte MpaBHIIaM
Oe3omnacHoi paboThI B
Jaboparopuu 1pu

HCITOJIB30BaHWH XHUMHYCCKOU

VYerHblit  ompoc;
[TuceMeHHbIM
KOHTPOJIb;
[TpakTHueckas
paborta;
TecrupoBanue;
Camoouenka ¢
WCIIOJIb30BAHNEM
«O1eH0YHOTO
JAUCTAR;

skaysmart
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nocyasl U 00OpYy/A0BaHMS;
[IpoBoauThs  BbIYMCIEHUS €

IPUMEHEHUEM ITOHSTHS
«MaccoBas [0S BeIIeCcTBa B
pacTBOpe»;

Hcnonb3oBars npu
BBIMOJIHEHUH Y4eOHBIX 3a1aHuiH
U B nporiecce
HUCCIIEIOBATEILCKON
JIesITeJIbHOCTH Hay4HO-
TOMYJIAPHY IO JUTEpaTypy
XUMHYECKOT0 coJepIKaHus,
CIpaBOYHbIE MaTepHabl,
pecypcesl WurepHeTa;

2.5.

OcHOBHBIE RJIACCHI

HeoOpraHuYecKux
COeIMHECHHI

11

KnaccuduimpoBaTts u3yyaembie
BEIleCTBAa IO  COCTaBy U
CBOMCTBaM;

CocraBnsaTe (GOpPMyYJIbI OKCHJIOB,
KUCIIOT, OCHOBAaHMH, cojiell H

Ha3bIBAThH ux 1o
MEXKIYHapOIHOM
HOMEHKJIaType;
[Tporuo3upoBatb CBOMCTBA
BEUIECTB Ha OCHOBE O0OIIMX
XUMHYECKHUX CBOHCTB
M3YYECHHBIX KJ1aCCOB/TPYIII

BELIECTB, K KOTOPbIM OHHU
OTHOCSTCH;

CocraBnsaTh MOJIEKYJISIpHBIE
YpaBHCHMUS peakuuu,
WLTIOCTPUPYIOLITUX
XUMUUYECKHE cBOlicTBa U
CrIOCcOOBI TOJIYYEHHs BEIECTB

Yerubiii - onpoc;
[TruceMeHHbIM
KOHTPOJIb;
KonTponbhas
pabora;
[IpakTrueckas
pabora;
Camoonenka ¢
UCIIOJIb30BAHUEM
«O1ueHo4YHOoro
TUCTaR;

skaysmart
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M3YYEHHBIX KJIACCOB/TPYII, a

TaKxke NOATBEPKIAIOIIUX
TeHETHYECKYIO B3aHMOCBS3b
MCKIY HHMH.,
HPOH3BO,I[HTB BBIYUCIICHUS 110
YpaBHCHHAM XHUMHYECKHX
peaKkuuii;

[ImanupoBaTe U OCYILIECTBIATH
HAa  [pPaKTUKE  XUMHYECKHUE
IKCHEPUMEHTHI, MPOBOJUTH
HAOMIOMEHHA, EaTh BEIBOJEI
I1O pe3yJibTaTaM SKCIICPHUMCHTA,

Cnenosars IpaBUIam
Oe3ormnacHoii paboTHI B
nabopaTopun npu

HCIIOJE30BAHHH  XHMHUYECKOH
nocyabl ¥ 000pyHOBaHuUs;

Hcnons3oBath pH
BBIMOJTHCHUH YYCOHBIX 3a1aHniH
u B nporecce
HUCCIIEI0BATEILCKON

NeSITEIIbHOCTH Hay4YHO-
HOIYJISPHY IO JIUTEpaTypy
XUMHYECKOTO COJEpIKaHus,
CIPaBOYHbIE MaTepuabl,
pecypcbl WnTepnera;
BricTpanBath pa3sBEpPHYTHIC

IIMCBMCHHBIC U YCTHBIC OTBETHI
¢ onopoul Ha uHpopmaluoo U3
yuyeOHMKAa M CIPAaBOYHBIX
MaTepHallosB, I'PAMOTHO
UCITOJIb30BaTh U3Y4YCHHBIN
MOHATUMHBIN  amnmapar Kypca
XUMUU;
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Hroro no pazgeny 30
Paznen 3. [lepuoauyeckuid 3aK0H " [Mepuoauyeckas cucTremMa XHMHYECKHX 2JIEMEHTOB J1. W. Menjeiieena.
Crpoenne atoMoB. XuMu4yeckasi cBsi3b. OKHC/INTE/ILHO-BOCCTAHOBHTE/ILHbIE PeaAKIIHH
3.1. | lleppoauveckuii 7 PackpbiBaTh cmbich | YerHeiii  onpoc; | skaysmart
3aKOH H NEepUOAHYECKOr0o 3akoHa; | ITuceMeHHbIH
[lepuoanyeckas [Tonumats CYIIIECTBOBAHHE | KOHTPOJIb;
CHCTEMA XHMHYECKHX HCpHO,[[H‘-ICCKOﬁ 3dBHCHMOCTH TECTHpOBaHHE;
3J1IEMEHTOB CBOMCTB XuMHYeCcKHX | JIUKTAHT;
J. . Menaeneesa. IIEMEHTOB (n3meHenue | CaMooOlleHKa  C
Crtpoenune atoma paanycoB aTOMOB U | HICTI0JIb30BaHUEM
BJ'ICI{TpOOTpI*ILIaTEJTbHOCTI/I) H UX ((OU,CHOLIHOFO

COEIUHEHHH OT IOJIOKEHUS B
[ePUOJIUYECKON  cHUCTeMe |
CTPOCHHUSA aToMma;
YcTaHaBIMBaTh CBSA3b MEKIY
MOJIOKEHUEM  JJIEMEHTa B
[epUOJIUYECKON  cHUCTeMe |
CTPOCHHUEM €ro aToMa (COCTaB U
3apsaa sapa, oOlmiee  4HCIo
HIIEKTPOHOB M pachpejieieHue
UX 110 DJEKTPOHHBIM CIIOSIM);
IIpornosuposars XapaxkTep
MU3MCHCHHS CBOMCTB 3JICMCHTOB
U X COEUHEHUH 10 IrpynnaMm u
nepuoaam [Tepuoauyeckoit
CHUCTEMBI;

XapakTepu3oBaTh XMMHUUYECKHUE
HIIEMEHTBL HNEePBBIX TPEX
[IEPUOJIOB, Kalus, KalbLUUs I10
1704 10JIOKEHU IO B
[Tepnoanueckoii cucreme /1. M.
Mengeneena;

JIUCTaAY;
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Cnenosars rpaBUIam
Oe3oracHoii padoThI B
naboparopun pu

UCIIOJIb30BaHUH  XMMHYECKOM
nocyabl  u  00OpYyAOBaHUS;
BoicTpauBathb pa3BEpHYyTHIE
NUCHbMEHHBIE U YCTHBIE OTBETHI
C omopoii Ha HH(OPMALHIO 3
yyeOHMKa M CIPABOYHBIX
MaTepHuaos, I'PaMOTHO
HCITOIB30BaTh U3yYECHHBIN
MNOHATHHHBIM anmapatr Kypca
XUMHH;

Hcnons3oBath npH
BBIMOJIHCHUH YYCOHBIX 3a1aHniH
TEKCTHl yueOHHKA, CIPAaBOYHBIC
marepuaiibl  (Ilepuoaunyeckyro

cucTemMy XUMHYECKHX
anemenToB J[. M. Menneneera,
TabIuIy PacTBOPHUMOCTH

KUCIIOT, OCHOBAHMH U CoJied B
BOJIC, ICKTPOXUMHUYECKHHU psijl

HaIpsKCHUI METAJIJIOB);
Mcnonbs3oBaTh pu
BBITIOJTHEHUM Y4YEOHBIX 3aJlaHUI
U B rporecce
HCCIeI0BAaTeIbCKOM

JIeSITETbHOCTH Hay4HO-
MOMYJISIPHY IO JUTEpaTypy
XHUMHYECKOT0 CoJIepKaHus,
CIIPABOYHBIE Marepuallsbl,

pecypcehl HUuTepHera;
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3.2. | XumMHYecKkass  CBSI3b. 8 PackpwiBaTh CMBICI U3ydaeMbIX | YCTHBIM  ompoc; | skaysmart
OKHCINTEIBHO- IOHATHH; [TuceMeHHBIH
BOCCTAHOBHTEIbHbIE Onpenenars BHJ XUMHYECKOH | KOHTPOIIb;
peakunu CBS3U B coenunenuu; | KonrponbHas

Onpenenstsb cTerneHs | pabora;
OKUCJIEHHUS XUMHYECKOTo | JIukTanT;
sanementa 1o ¢opmyne ero | CamooreHka €
COETMHCHHUS; HCIIOJIb30BAHUEM
Ornpenensitsb aiteMeHT | «O1eHoYHOr o
(BEIIeCTBO) — OKHUCIUTENb U | JIUCTa»;
3JIEMEHT (BemrecTBO) — | BIIP;
BOCCTAHOBUTEIIb;
OOBsACHATE CYIIHOCTh
IpPOLECCOB OKHUCJICHUS 17}
BOCCTaHOBJICHMS;
CocraBnaTs IICKTPOHHBIN
Oamanc ¢ yd€roM  4wucia
OTJAHHBIX U NPHHSATHIX
3JICKTPOHOB;
CocraBnaTs ypaBHEHHE
OKHUCJIUTEIIBHO-
BOCCTAaHOBUTEIILHON peaKluu;
Hcnons3oBate npH
BBIMOJIHCHUH Y4EOHBIX 3a1aHUMN
TEKCThl yuyeOHMKA, CIPAaBOYHbIE
mMaTtepuanbl  (NEpPUOAHYECKYIO
CHUCTEMY XUMHYECKHX
snemenToB [l. M. Menneneera,
TabauIly pPacTBOPUMOCTH
KHUCIIOT, OCHOBaHWI U coJieil B
BOJIE, 2IEKTPOXHUMHYECKUM DPSIJL
HanpsHKCHUN METaIlJIOB);

Hroro no pasgeny: 15
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PesepeHoe Bpemst 3
OBHIEE  KOJIMYECTBO| 68 |3 6
YACOB IIO ITPOTPAMME
9 KJIACC
Ne | HammenoBaHue KoJsmyecTBo yacos Jara Buabl gesireJbHOCTH Buasl, ¢opmbl | DiIeKTPOHHBIE
n/n | pasaenon | TeM H3Y4YCHHUS KOHTPOJIsI (ungdpossbie)
NpOrpaMMsi BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE 00pa3oBaTe/bHbIE
padoThI padoThI pecypesl
Paznen 1. BeniecTBO H XUMHYECKHE peakUH
1.1. | IHloBTOpenune H| 5 XapakTepu3oBaTh Yerupiii  onpoc; | skaysmart
yriay0Jjenne  3HAHUH XUMUYECKHE aneMeHTbl | [TucbMeHHbIN
OCHOBHBIX  pa3/ejioB NEpPBBIX TPEX NEPHOIOB, | KOHTPOJIb;
Kypca 8 kinacca Kanusg M Kajneuus 1o ux | TectupoBanue;
TOJIOKCHUIO B | JukTaHT;
[Tepuoauueckoii cucreme Jl. | Camoorienka C
H. MenaeneeBa; | HCIIOJIb30BaHUEM
Knaccuduumponats u | «O1eHoYHOTO
Ha3blBaTb HCOPraHMYCCKHUEC | JINCTay;
BELIECTBA M3YYEHHBIX
KJIacCOB;
OrnuceiBath obmue
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XUMHUYECKHE CBOMCTBa
BELLECTB Pa3IMYHBIX
KJIaCCOB, ITOATBEPK1ATh
CBOMCTBA npuMepamMu
MOJIEKYJISIPHBIX  YpaBHEHUH
XUMHUYECKHX peaKuuii;
Onpenenarb BU/L

XUMHAYECKON CBA3M M THII
KPUCTANIMYECKOH PEeMIETKH
BELIECTBA;

[IpornosupoBarek CBONCTBa
BELIECTB B 3aBUCHUMOCTH OT
ux CTPOCHHMUS;
BeicTpauBath pa3BEpHYTHIC
[IUCBMCHHBIC U YCTHBIC
OTBETHI C  ONOPOM  HA
uHdopmanuio u3 yaeOHUKa u
CIIPAaBOYHBIX  MaTEpPUAIlOB,
rpaMOTHO MCII0JIb30BaTh
U3Yy4YCHHBIN TOHATHINHBIN
annapar  Kypca  XUMHM;

Hcnonb3oBarh npu
BBITIOJTHEHHH yueOHBIX
3aIaHMd M B TIpoOLEecce
HUCCIEN0BATEILCKON

JIesITeJIbHOCTH Hay4HO-

NOMYJIAPHYIO  JIMTEPATypy
XUMHYECKOTO COAEpKaHUA,
CIpPABOYHBIE  MaTEPHAIBI,

pecypcbl WnTepnera;
1.2. | OcHoBHbIE PackpwiBath cMbica | YeTHb  ompoc; | skaysmart
3aKOHOMEPHOCTH u3yyaemblX  MOHSATUH U | [TucbMeHHbI
XHMHYECKHX peaKuuii NPUMEHATh 3TH NOHATHUS NIPH | KOHTPOJIb;
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ONUCAHHUU CBOMCTB BEIIECTB
u nux IIpEBPALLIEHHI;
Knaccuduimponartsb
XMMHYECKHE PpEaKIHHh IO
pa3IUYHBIM NpU3HAKAM;
YcranaBiuBarh
3aBHCHUMOCTh CKOPOCTH
XUMHYECKOH peakuuu OT
pa3IUYHbIX (hakTopos;
[Tporuo3upoBathb
BO3MOXKHOCTH  TIPOTEKaHUS
XUMHYECKUX TIpeBpalieHuH
B Pa3UYHBIX  YCIIOBUSX;
Onpeneniars OKHCIUTENb H
BocctaHoBuTens B OBP;
CocTaBisiTh  AJIEKTPOHHBIN

OanaHc peakuu;
[Tpou3BOUTE  BBIYUCICHUS
1o XHMHYCCKHM
YPaBHCHHSIM;

BbicTpauBarh pa3BEépHYThIC
NUCbMEHHBIE U YCTHBIC
OTBETHI C  ONOpPOH  Ha
MHpOpMaLINIO U3 yueOHUKA U
CIOPABOYHBIX  MaTEpHUAlIOB,
rpaMOTHO UCIIOJIb30BaTh
M3YYCHHBIH TOHATHUHBIN
anmapar  Kypca  XHMHH;

Hcnonb3oBath npu
BBITIOJIHEHUH y4eOHBIX
3aJlaHMid M B TIpolecce
HCCIICA0BATEIBCKON

JEATCIbHOCTH HAY4YHO-

[ONYJIIPHYKO  JIATEpaTypy

TectupoBanue;
JIuKTaHT;
CamoolieHKa C
HCIIOJIB30BaHUEM
«O1eHoYHOoro
JIHCTa»;
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XUMHYCCKOTO COOCPIKaHHA,
CIIpaBO4YHbIE MaTE€pHAJIbI,

pecypcsl WurepHera;

1.3. | DuIeKTpOHTHYECKAS PackpeiBath cmbich | YeTHBI  ompoc; | skaysmart
JIHCCOUHAIHSA, U3ydaemblX  TOHATHH, a | [IuceMeHHbIH
XHMHYECKHE peaKluH TAaK’K€  CMBICI  TEOPHUH | KOHTPOIb;

B pacTBopax ANEKTPOITUTHYECKOM KontposnsHas
JIUCCOLMALIUN; pabora;
OOBsICHATB npuunHs! | [IpakTryeckas
AIEKTPONPOBOAHOCTH pabora;
BOJHBIX pacTBopoB; | JIUKTaHT;
CocraBiAarthb ypaBHeHus | CamoolieHKa ¢
JINCCOLIMAlUU KHACIIOT, | NCITOJIb30BAaHUEM
LIEJIOYEH U CoJIeH, MOIHEIE U | «OIeHOYHOr0
COKpariéHHbIe MOHHBIE | JIUCTA»;
ypaBHEHUs XUMUYECKHUX
peakiuii MOHHOro OOMeHa;

[Inanuposars u

OCYUIECTBIIATh HA MMPAKTHKE
XHMHYECKHE YKCIIEPHUMEHTHI,
MIPOBO/INTh HabmroeHns,

JIeNaTh BBIBOIBI o
pe3yJbTaTaM KCIEPUMEHTA;
Cnenosatb npaBuiIaM
OesomacHoii  paboTel B
naboparopun npu
UCIOJIb30BAHUH
XUMHYECKOI  Mocyabl U
000pyIOBaHHSA;
[Ipou3BOUTE  BBIYMCIICHUSA
o XUMHYCCKHM
YyPaBHEHUSIM;

BeicTpauBathk pa3BEpHYTHIC
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NUCbMEHHBIE M YCTHBIC
OTBETHI C  ONOpPOWA  Ha
uH(pOpPMaIINIO U3 yueOHHKA 1
CMPaBOYHBIX  MaTEpPHAJIOB,
rPaMOTHO HCIIOJIb30BATh
U3YUYEHHbI NOHATHHHBIN
ammapar  Kypca — XHUMHH;
HMcnone3oBathb npu
BBITOJTHEHUH yueOHBIX
3aJaHdd M B TIpolecce
MCCIICI0BATEIBCKON

JESITEITbHOCTH HAy4HO-
HOMYJIIPHYIO  JIMTEPATYPY
XUMHYECKOTO COJEpPKAHMS,
CIpaBOYHBIC  MaTepHaIbI,

pecypceal Wurepnera;
Hroro no pasueny 17
Paznen 2. HemeTasibl H HX COCTHHEHHUS
2.1. | Odmas 4 OOBACHATH obmme | YerHplii  ompoc; | skaysmart
XapaKTepHuCTHKA 3aKOHOMEPHOCTH B | [InceMeHHBIN
XHMHYECKHX U3MEHEHUU CBOMCTB | KOHTPOJIb;
3JIEMEHTOB VIIA- HEMETAJJIOB U ux | TectupoBanue;
rpynnel. I'aorensl COCIMHEHUI B rmpexaenax | Jlukrant,
MaJIbIX TIEpHOJIOB M IaBHBIX | CaMoOlleHKa ¢
noarpynn Ilepuoauyeckoii | ucnonb30BaHHEM
CUCTEMBI XUMUYECKHX | «OLIEHOYHOTO
DIIEMEHTOB c Y4ETOM | TUCTa»;

CTPOGHHS  HX aTOMOB;
XapakTepu3oBaTh

(busMyecKue U XUMHUYECKHE
CBOICTBA IPOCTBHIX BEIIECTB
rajorecHoB (Ha mpumepe
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XJIOpa) U CIOMKHBIX BEIIECTB
(xstopoBoOpOAa,  XJIOpHJIA
HaTpHs),  CHOCOObI  MX
TIOJTY4YCHHs, TIPUMEHEHHE H
3HAYEHHE B HPUPOAE U

KUZHU 4eJoBeKa;
Onpenensatsb rajoreHu -
HOHBI B pacTBope;
[InanupoBarb u

OCYIIECTBIATh HA TPAKTUKE
XUMHYECKHE 3KCIIEPUMEHTHI,
MIPOBOJIUTH HabMI0IEeHN,

JeJaTh BBIBO/IbI 1o
pe3yJIbTaTaM KCIIEePUMEHTA;
Cnenosats TpaBUJIaM
OesomacHoit  paboTel B
JabopaTopuu 1pu
HCIOJIb30BAHUH

XUMHYECKOH  MOCYIbl U
obopyioBanus;

BbicTpauBarh pa3BEépHYThIC
NUCbMEHHBIE U YCTHBIC
OTBETHI C  ONOpPOH  HAa
MHpOpMaLINIO U3 yueOHUKA U
CIOPABOYHBIX  MaTEpHUAlIOB,
rpaMOTHO UCIIOJIb30BaTh
M3YYCHHBIH TOHATHUHBIN
anmapar  Kypca  XHMHH;

Hcnonb3oBath npu
BBITIOJIHEHUH y4eOHBIX
3aJlaHMid M B TIpolecce
HCCIICA0BATEIBCKON

JEATCIbHOCTH HAY4YHO-

[ONYJIIPHYKO  JIATEpaTypy
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XUMHYCCKOTO COOCpPKaHHUA,
CIIpaBO4YHbIE MaTE€pHAJIbI,

pecypcsl WnTepHera;

2.2. [ O6mas OOBACHATH obmme | YeTHBIH  ompoc; | skaysmart
XapaKTepHuCTHKA 3aKOHOMEPHOCTH B | [InceMeHHBIN
XHMHYECKHX U3MEHEHUHN CBOICTB | KOHTPOJIb;
3JIEMEHTOB VIA- anemeHToB VIA-rpynnet u | [Ipaktuueckas
rpynnbl. Cepa u eé UX COeIMHEHHUH ¢ yuéroM | pabora;
coeTHHEHUS CTPOGHHS  HX aToMoB; | /IukTaHT;

XapakTepu3oBaTh CamooneHka ¢
busnveckue U XUMHYECKUE | UCIIOIb30BAHUEM
CBOMCTBa npocToro | «OLeHOYHOTo
BELIECTBA CEeppl M €€ | IUCTay;

COETMHEHHH (CEpOBOAOPOIA,
OKCHJIOB  CE€pbl,  CEpHOMH
KHUCJIOTBI, Cyb(haroB),
Croco0OBl WX  TOJYYCHHMS,
IIPUMCHCHHC M 3HAYCHHUC B
MPUPOJIE U KU3HHU YEIIOBEKA;

Onpenensarb HaJI4ynue
Cynb(aT-HOHOB B PacTBOpE;
OOBACHATH CYIIHOCTB

IKOJOTMYECKUX  IpodiieMm,
CBSI3aHHBIX C rnepepaboTKoH
COEIMHEHU I CepsI;
[Inmanuposats "
OCYLIECTBIISITh Ha MPAKTHUKE
XMMHYECKHUE IKCIIEPHUMEHTHI,
NpOBOJUTh  HAOMIOJICHMS,
JienaTthb BBIBO/IBI o
pe3yibTaTaM JKCIIEPUMEHTA;
Cnenosarp npaBuiiaM
OesomacHoii  paboTel B
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snabopaTopuu Tpu
HCII0JIb30BAaHHH
XMMHYECKOH  TOCyAbl H

000py/10BaHuUS;
HpOH'jBOﬂ,HTb BBIYHCIICHHA
o XHMHYECKHUM
YpaBHEHHUSAM;

HMcnone3oBathb npu
BBITIOJITHECHHH y‘-IeGHbIX
3aJlaHUi TEKCThl y4eOHHKa,
CIIpaBOYHBIC MaTepuabl

(ITepuoguueckyio  cucremy
XUMHYECKHX H3j1eMeHTOB /I,
M. MennaeneeBa, TabIUILy
PacTBOPHUMOCTH KHCIIOT,
OCHOBaHUM M COJEH B BOJIE,
ANEKTPOXUMHUYECKUIA  psill
HaIpsKeHU I METAJJIOB);

HMcnone3oBarh npu
BBIMTOJTHCHHH y4eOHBIX
3aJlaHiii MU B TIpOILEcce
UCCIIe0BaTEIbCKON

NEeATETbHOCTH Hay4HO-

NOMYJIAPHYK)  JUTEPaATypy
XMMHYECKOTO COAEpKAHHS,

CIIpaBOYHBIE MaTE€pHAJIbI,

pecypchl WnTepnera;
2.3. | Odmas OOBACHATD obmme | YeTHBIH  ompoc; | skaysmart
XapaKTepPHCTHKA 3aKOHOMEPHOCTH B | [IMcbMEHHBIH
XHMHYECKHX U3MCHCHUH CBOJCTB | KOHTPOJIb;
3JIEMEHTOB VA- aneMeHTOB VA-rpynmbl v ux | [Ipaktuueckas
rpynmnbi. A3ot, pocgop coequHeHUit ¢ yuérom | pabora;
H X COeJIHHEeHHUS! CTPOCHHMSI ~ MX  aToMmoB; | JIMKTaHT;
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XapakTepu3oBaTh
(bu3MYecKne U XUMHYECKHE
CBOMCTBA MPOCTHIX BEIIECTB
azora u ¢ochopa u uX
COEIUHEHUH (amMuaka,
cojiel aMMOHHMS, Aa30THOM
KHCIIOTHI, HUTPATOB, OKCHa
¢dochopa(V) u dochopHoii
KHCJIOTHI, docdaros),
Croco0bl  MX  TOJNYYSHHS,
NpPUMCHCHHE W 3Ha4YEeHHE B
HPUPOJIE U JKU3HHU YEIOBEKa;
OnpenensitTe HOHbI AMMOHUS
U (ocdar-noHBI B pacTBOpE;
OOBSICHATD CYIIHOCTb
IKOIIOTHYECKUX  Tpobiem,
CBSI3aHHBIX C HAXOKICHUEM
COCIMHEeHUI asora U
¢docopa B OKpyKarouici
cpene;

[InanupoBarb u
OCYILECTBJISITh HA NPAKTUKE
XUMHYECKHE YKCTIEPUMEHTHI,
MIPOBOJINTH HaOmoIeHns,

JenaTh BBIBO/IBI o
pe3yJibTaTaM SKCIIEPUMEHTA;
Cnenosats npaBUIaM
O6e3omacHoit  paboTel B
JnabopaTopuu 1pu
UCIIONIb30BAHUH

XUMHYECKOH  MOCyIapl U
000py/10BaHuUS;

HpOH?.BO,H,HTb BBIYHCIICHHA
o XHMHYCCKHUM

CamoorieHKa C
UCITIOJIbL30BAHHEM
«O1eHoYHOoro
JTHCTa»;
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YPaBHEHUSM;

Hcnonb3oBarh npu
BBITIOJTHEHUH y4eOHBIX
3aJlaHUH TEKCTHl y4eOHMKa,
CIIPABOYHbIE MaTepuabl

(NepuoAUYECKYI0  CUCTEMY
XUMHYECKHUX 73JeMeHTOB /I,
M. MenneneeBa, TaOIHILy
pPacTBOPUMOCTH KHCIIOT,
OCHOBaHUH H coJiell B BOJIE,
DIIEKTPOXUMHUYECKHN  pAjl

HaNpsHKEHUH METAJIIIOB);
Hcrnonb3oBath 1pu
BBITIOJTHEHHH yueOHBIX
3aJlaHMd M B TIporecce
HMCCIIEIOBATEIILCKOH

JIesITeIbHOCTH Hay4yHO-

HOMYJIIPHYIO  JIMTEPATYypy
XUMHUYECKOTO  COZCPIKaHMS,
CIIpaBOYHBIC MaTCpHAJIBL,

pecypchl WNurepuera;
2.4. | Odmas OOBsICHATD obume | YeTHel  ompoc; | skaysmart
XapaKTepUCTHKA 3aKOHOMEPHOCTH B | [lucbMeHHbIN
XHMHYeCKHX U3MEHEeHUN CBOMCTB | KOHTPOJIb;
3JIEMEHTOB IVA- anemMeHTOB IVA-rpynnel u | KoHTpoiasHas
rpynnsl. UX COeAMHEHHH ¢ yuéroM | paborta;
Yraepoa u kpemuuii u CTpPOEHUS ux aToMOB; | 3ayer;
HX COeHHEeHHs XapakTepu3oBaTh [TpakTuyeckas
¢usnyeckue U XUMHYeckue | pabora;

CBOMCTBA IPOCTHIX BCIIECTB
yraepojga W KPeMHHS U HX
COEJIMHEHUH (oKcH10B
yriaepo/a, YT OJIbHOM
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KHUCIIOTEI, KapOOHATOB,
OoKcHJIa KPEMHUS,
KpPEMHHEBOMH KHCIIOTHI,

CUJIMKATOB), CMOCOOBI WX
MONMYYCHHA, NPHUMCHCHHC H
3HaYeHHE B TMpUPOJE U
’KU3HU 4eJI0BEKa;
Onpenensate kKapOoHaT- H
CUJIMKAT-HOHBI B PAacTBOPE;
OOBSICHATD CYIIHOCTb
OKOJOTHYECKUX  TMpoOIIeM,
CBA3dHHBIX C HAXOXKICHHCM

YIJIEKUCIIOrO rasa B
OKpYIKarolien cpene;
WnnroctpupoBsars
B3aUMOCBS3b
HEOPraHMYECKUX
COCJIMHEHUH  yriepoja H
OpPraHUYECKHUX BCIICCTB;
[Inanuposarn u

OCYHICCTBJIATh HA IPAKTHKE
XHMHYECKHE SKCIICPUMCHTHI,
IMPOBOJAHTL HaGJ'I}OﬂeHHH,

JIeNaTh BBIBOIBI o
pe3yJbTaTaM KCIEPUMEHTA;
Cnenosatb npaBuiIaM
OesomacHoii  paboTel B
nmaboparopun npu
UCIOJIb30BAHUH

XUMHYECKOI  Mocyabl U
o0opy0BaHuS;

Hcnosb3oBath pu
BBITTOJTHEHUH yueOHBIX

3aJlaHUi TEKCThl y4eOHMKa,
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CIIPaBOYHBIE MaTepHabl
(ITepuoanyeckyo cucremy
XHMHYECKHUX dJIeMEeHTOB JI.
M. MenneneeBa, TaOmHILy
pPacTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiell B BOJIE,
AIIEKTPOXUMHUUYECKHI pan

HanpsKEeHUI METaJIIoB);
Hcrnonb3oBath 1pu
BBITIOJTHEHHH yueOHBIX
3aJlaHMid M B  TIporecce
UCCIIE0BATEILCKOM

JIesITeIIbHOCTH Hay4YHO-

NOIYJISIPHYIO ~ JTUTEepaTypy
XMMHYECKOTO COJCpKaHHS,
CIIpaBO4YHBIC MaTCpHAJIBL,
pecypchl WNurepuera;

Hroro no pasugeny

24

Pasnen 3. MeraJuibl H X COEIHHEHH

3.1. | O6mue
MeTAJIOB

CBOJiCTBA

4

PackpriBath CMBICIT
HU3y4aeMbIX  TMOHSATHH ©
MIPUMEHSTH ITH IMOHATHS ITPU
OTNMCAaHWH CBOMCTB BEIECTB
" ux NIPEBPAILICHNN;
OO0BACHATH o0uue
3aKOHOMEPHOCTH B
HU3MEHEHHH CBOJCTB
DIECMCHTOB-METAINIOB H HX
COEIUHEHUN c y4ETOM
CTPOCHUS HX aTOMOB;
XapakTepu3oBaTh CTPOCHHUE
METAaJIoB, o0mme

YerHeiii - onpoc;
I[TuceMeHHBIH
KOHTPOJIb;
Tectupopanue;
JukTaHT;
CamoorieHKa C
HCII0JIb30BaHHEM
«O1eHOYHOTro
JTHCTa»;

pemry OI'D
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(.bHBH'-lCCKI/IC H XHMHYECKHC

cBoifcTBa METaJJIOB;
XapakrepuszoBark  oOmme
CrocoOs! MOTY4YCHUs
METAILJIOB;

Cnenosatb HpaBuiaM
OesomacHoii  paboTel B
naboparopun npu
UCIIOIb30BAHMH
XUMHYECKOH  mocyasl U
000py/I0BaHNUSA;
[Ipou3BOANTE  BBIMHCIICHUS
o XUMHUYECKUM
YPaBHEHUSM;
Hcnonb3oBarh npu
BBITTOJTHCHHH y4eOHBIX
3alaHUH TEKCThl y4eOHUKa,
CIIpaBOYHbIE Marepuabl

(ITeppoMyecKky0  CHCTEMY
XUMHYECKUX 31eMEHTOB Jl.
. MeunneneeBa, Ttabiuily
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHUM H cojeill B BOJIE,
DIIEKTPOXUMHUYECKHU Pl

HarpsHKeHU | METAJLJIOB);
Hcnonb3oBarh npu
BBITIOJTHEHHH yueOHBIX
3aIaHMd M B TIpOLEcce
HUCCIEN0BATEILCKON

JIesITeJIbHOCTH Hay4HO-

NOIMYJISIPHYIO  JTMTEepaTypy
XMMHYECKOTO COACpKaHMS,
CIIPaBOYHbBIE MaTepHalbl,
pecypchbl HNurephera;
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3.2.

Bakuelmue Merallibl
H UX COeIHHEeHHS

16

OO0BACHATE o0uiue
3aKOHOMEPHOCTH B
U3MEHEHHH CBOJCTB
DIIEMEHTOB-METAIJIOB B
rpymmax u uX COCAUHEHUH C
y4€TOM CTPOCHHUS Uux
aTOMOB;

XapakTepu3oBaTh

(busMyecKue U XUMHYECKHE
CBOMCTBA IIPOCTHIX BEILECTB
METAJUIOB ¥ MX COECIMHECHHH
(oxcumoB, I'MJIPOKCH/IOB,
coJeit), CIIOCO0BI ux
[OJIy4eHUs, TIPUMEHEHUEe |
3HaYCHHUE B TIPHPOAEC H

KHU3HH YEIIOBEKA,
PacrioznaBate ¢ IOMOLLBIO
KauyeCTBEHHBIX peakuuii

WOHBI METa/UIOB (MarHus,
ATIOMHUHHUS, IIMHKA, JKEJe3a,
MEJIN);

[Inanuposarb u
OCYLIECTBJIATE Ha IPaKTUKE
XUMHYECKHE IKCIIEPUMEHTHI,
MPOBOJUTH HaOMI0eHN,

Jnenarthb BBIBO/IBI 1o
pe3ynbTaram 3KCIIEPHUMEHTA;
Crnenosarb MpaBHIaM
Oe3omacHoii  paboTel B
JabopaTopuu 1pu
HCII0JIb30BaHUH

XUMHYECKOM  MOCYJIbl H
obopynoBaHus;

HpOH?»BOJ_LH'l'b BBIYHCIICHHA

YerHbiid  onpoc;
[TuceMeHHbIM
KOHTPOJTb;
KonTponbhas
pabora;
[IpakTnueckas
pabora;

skaysmart
pemy OI'D
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o XUMHYECKUM
YPaBHEHUSIM;

BeicTpauBathe pa3BEpHYTHIE
MACbMEHHBIE W YCTHBIC
OTBETBI C  ONOpOW  Ha
uHpOpMaLIUIO U3 yueOHUKa U
CIPAaBOYHBIX  MaTEpHaIlOB,
IrPaMOTHO HCIIOIB30BaTh
U3YYEeHHBII MOHATHUHHBII
anmapar  Kypca  XUMHWH;

HMcnone3oBathb npu
BBIMTOJTHEHHH y4eOHBIX
3aaHuii U B TIpolEecce
UCCIIe0BaTeIbCKON

JICATCIBHOCTH HAay4HO-

HOIYJIAPHYK)  JUTEPATypy
XMMHYECKOTO COAEpKAHHs,
CIpaBOYHBIE  MarepHalibl,

pecypceel WuTepnera;
Hroro no paspeny: 20
Pazgen 4. XuMus B OKpYKAOIIAs cpeaa
4.1. | BemecTBa " 3 XapakTepu3oBaTh posib | YeTHbI  ompoc; | Pemry O3,
MaTepHAJbl B KH3HH XMMHUH B pa3nuuHbIX cepax | TectupoBanue; skaycmart
YeJl0BeKa JIeATEITLHOCTH moaeit, | CamoonieHka ¢
OCHOBHbIE  BELIECTBA U | UCMOJIL30BAHHEM
MaTtepHalibl, IpuMeHsieMble B | « OLleHOYHOro
KU3HU COBPEMEHHOTO | JTUCTa»;
YeIIOBCKa;
OOBACHATD YCJIOBUS

0e3011aCHOTr0
HCINOJIb30BAaHUS BEIIECTB H
XUMHYCCKUX  pCakUuid B
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OBITY;

AHalIU3UpPOBATH U
KPUTHYECKH OLIEHUBAaTh
uH(pOpMalMI0 O BIMSHUU
HPOMBIIIIEHHOCTH,
CeJILCKOro X03sicTBa,

TpaHcmopra ®  JAp. Ha
COCTOAHHE OKpPY7KaroIleH
Cpelsl;

YMeTh OKa3blBaTh MEPBYIO
MOMOIIb TNPH XHMHYECKHX
0KOrax M  OTPaBJICHUSAX;
[Ipynumats  y4yactue B

00CyKJICHU U npoosieM
XUMHYECKOH H
IKOIOTHYECKOM
HAMpPaBJIEHHOCTH,

BBICKA3bIBATh COOCTBEHHYIO
No3ulMI0 1o Tnpobieme H

npejiaraTh BO3MOJKHBIC
MyTH eé pelieHus;

UTtoro mo pazaeny: 3

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO | 66

YACOB 110 [TPOTPAMME
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8 KJIACC
Ne | Tema ypoka KosnmuecTBo yacoB Buabi, popmsbl
n/n KOHTPOJIsI
BCEr0 | KOHTPOJIbHBbIE | IPAKTHYECKHE
padoThI padoThI

1. | Xumus - yacthb 1 YCTHBIN orpoc;
€CTeCTBO3HAHUA

2. | Meroabl u3yyeHus 1 YceTHblit onpoc;
XUMHH TectupoBanue;

3. | ArperaTHble | YceTHbli onpoc;
COCTOSIHUSI BEIIECTB TectupoBanue;

4. | IlpaBuna TeXHUKA | 2 YcTHbI onpoc;
0e30macHoCTH. [TrucemenHbIi
Habnronenue 3a KOHTPOJIb;
ropsieH cBe4oi

5. | dusnyeckue sABICHUA B | 1 YCTHBIN orpoc;
XUMHH

6. | AtomHO- 1 YcTHbIN orpoc;
MOJICKYJIAPHOE YUYCHHE.
XUMHYECKHUE
JJIEMEHTHI.

7- | [lepuognueckas 2 YcTHBIl onpoc;

8. | cucrema XMMHYECKHUX [TucemenHBIH
anementos /1. Y. KOHTPOJIb;
Meneneesa TectupoBanue;

9- | Xumuueckue Gopmynsr | 2 Yernsiii onpoc;

10.

11- | BaneutHOCTh 2 Y CTHBIH O1poc;

12.

13. | Xumuyeckue peakuuu. | 1 YcTHBIN ornpoc;
[Tpu3Haku u ycaoBus TectupoBanue;
HX NPOTEKaHUA CamoorieHka

14- | 3akoH coxpaHeHHs 2 YcTHBIN ornpoc;

15. | Macchl BEIIECTR. Tectuposanue;
XuMuueckue CamoorieHka
YpaBHEHHUS.
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16- | Turbl XUMHUYECKUX YceTHblit onpoc
17. | peakuuii Tecruposanue;
CamooreHka
18. | O6061eHNE TEMBI VerHebii onpoc;
TecrupoBanue;
CamoorieHka
19. | Konrponsnas pabora YerHsiit onpoc;
Nel "HauanbHbie
TOHSITHS U 3aKOHbI
xumun"
20. | Bo3zayx u ero coctas Vel onpoc;
TecrupoBanue
21. | Kucnopon YCTHBIN orpoc;
TectupoBanmue;
22. | [Tpaktuueckas pabota YcTHbIi onpoc;
"Tlonyyenue, TecrupoBanue;
cobupanue u
pacro3HaBaHue
KHACII0poaa
23. | Okcuabl YCTHBIN orpoc;
Tectuposanue;
24. | Bogopon YcTHbIM onpoc;
TecrupoBanue;
Camool1ieHKa
25. | [lonyuenwue, VYerHeii onpoc;
cobupanue u TecrupoBanue;
pacrio3HaBaHue CamoorieHka
BOZOpOA
26. | Kucnorsl YcTHbIN orpoc;
ITuceMeHHbIH
KOHTPOJIb;
27. | Comu YCTHBIN ompoc;
28. | KoimuecTBo Belecrsa YcTHbIN orpoc;
Tecruposanue;
29. | MounsipHbIii 00BeM YcTHBIN orpoc;
ra3os TectupoBanue
30- | Pacuyersl 1o YcerHblil onpoc;
31. | XuMHYECKUM TecrupoBanue;
YPaBHEHUAM
32. | Boga. OcHOoBaHus YcTHbIM onpoc;

Tectuposanue;
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33. | PacTBOpBI. Maccosas YcTHbIN ornpoc;
J10J151 PAaCTBOPEHHOT O TectupoBanue;
BEIIECTBA

34. | Pemenue 3aaad 1o YCTHBIN orpoc;
teme: "PactBopsr” TectupoBanmue;

35. | O6o6mmenne u VeTHbIi onpoc;
CHUCTEMATHU3AIUS TectupoBanue;
3HAHUM 110 TeMe
"Baxneimme
MpEeACTaBUTEIIN
HEPraHUYECKUX
BEILIECTB.

KonunuecTBeHHbIE
OTHOIICHUS B XUMHUH"

36. | KonrponbsHas pabora YcTHbI onpoc;
no reme" Baxueiimme TecrupoBaHue
NpeACTaBUTEIN
HEPraHUYECKUX
BELIECTB.

KonunuecTBeHHbIE
OTHOIICHUS B XUMHUH"

37. | OkcHuasbl: YcTHbI onpoc;
KJaccuuKanus u TectupoBanue
CBOMCTBA

38. | OcHOBaHus: YcTHbIN orpoc;
KIaccu(puKaluus u TectupoBanue
CBOWCTBa

39- | Kucnorsi: YcTHbIN orpoc;

40. | xnaccuukays u Tectupopanmue;
CBOHWCTBa

41- | Conu: knaccuduKarms YcTHbIN orpoc;

42. | u cBOlicTBa [TucbMeHHBIN KOHTPOITB

43. | 'enernyeckas cBs3b YcerHblii onpoc;
MeX/1y KlIaccamu
HCOPraHMYECKUX
BEIIECTB

44. | Ilpaktudeckas padora: YcTHBIN ornpoc;
Pemienue Tectuposanue;
JKCTICPUMEHTAJIbHBIX
3a1a4

45, | Obobmenune u YCTHBIN ompoc;

cUcreMaTu3aumusa
3HAHHUH 110 TeEME
"OCHOBHEBIE KJIACCHI

TecrupoBanue;
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HEOPraHu4ecKux
BenecTs"”

46. | KontposibHas padbora YceTHblil onpoc;
110 reme "OCHOBHBIE ITucemenHbIit
KJTacChl KOHTPOJIb;
HEOPraHU4YECKUX
BerecTB"

47. | EcTecTBeHHBIE YcTHbI onpoc;
cemeiicTBa
XUMUYECKHUX
3JIEMEHTOB.

AmdoTtepHOCTS

48. | OTkpbITHE YceTHblil onpoc;
[Tepuonnueckoro
3aKOHa

49, | OCHOBHEIE CBEIEHUS O YcTHbIi onpoc;
CTPOEHHH aTOMOB [T1ucemeHHbIi

KOHTPOJIb;
TectupoBanue;

50. | Ctpoenue YCTHBIN orpoc;
3JIEKTPOHHBIX YPOBHEH
AaTOMOB NIEPBBIX
JBAJILIATH DIIEMEHTOB

51. | Ileppoanueckuii 3aKoH YcTHBII oMnpoc;
U CTPOCHHUE aToMa

52- | XapakTepHucTHKa YcTHBIN onpoc;

53. | XUMHYECKOTO Tectuposanmue;
3JIEMEHTA 10 €ro CamoolieHKa
T10JIOKEHUIO B
TICPUOINYECKOM
cucTeme

54. | 3nayenue YcTHbIN orpoc;
[Teproanuyeckoro TectupoBanue;
3aKOHA CamoorieHka

55. | MonHas xumMuueckas YceTHbIM orpoc
CBS3b TectupoBanmue;

CamoornieHKa

56. | KoBanentHas YcrTHbIit ompoc;

XUMUYECKAsl CBS3b TectupoBanue;
CamoolieHKka

57. | KoBaneHTtHas YCTHBIN o1poc;
NOJISIPHAs CBSI3b

58. | Meraiutnueckas CBA3b YCTHBIN o11poc;

Tectupopanne
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59- | CreneHb OKUCIEHUS 2 YcTHbIN ornpoc;
60. Tecruposanue;
61- | OkucnuresbHO- 3 YceTHblil onpoc;
63. | BOCCTAaHOBHUTEIIbHBIC TectupoBanue;
peaxkuu
64. | O6o0IeHHe U 1 YceTHblil onpoc;
cUCTeMaTH3aIus TectupoBanue;
3HAaHUH
65. | Konrponbshas pabora 1 1 YceTHblit onpoc;
10 TeMaM TectupoBanue;
"Tleproanyecknii CamooneHka
3akoH", "CtpoeHue
BelIEeCTBA.
OKHUCIUTENBHO-
BOCCTaHOBUTEIIbHBIC
peaxkun"
66. | AHaJIM3 KOHTpOJAbHOU | | YCTHBIN orpoc;
paboThl Tectuposanue;
CamoolieHka
67- | Peseps 2 YCTHBIN orpoc;
68. [TuceMeHHBIH
KOHTPOJIb;
OBUIEE 68 3 5 ;
KOJIMYECTBO
YACOB
9 KUIIACC
Ne | Tema ypoka KoanuecTBo yacoB Bujsl,
n/n (hopmbl
BCEr0 | KOHTPOILHbIE | NPAKTHYECKHE | \oprno g
padoThI pabdoTnl
1. | I[IpoBepka ocTaTo4HbIX 3HaHMK | | JIMarHOCTHYEC
3a BOCBMOM KI1acc Kas pabora
2- | XapakTepucTUKa XMMHUYECKoro | 2 B (hopme
3. | ayeMeHTa MO ero MoJ0KEHUIO B Oecepl,
NEPUOANIECKON CHCTEME NUChbMEHHAs
pabota
4. | Knaccudukamus XUMAYECKUX 1 VcTHBIH
COEIMHEHU I ornpoc
5. | ['eneruueckue psiabl METAIIOB U | | CaMOCTOSTEND
HEMETAILIIOB Has paboTa
6. | Knaccudukaimsa XxuMHU4eCKUX | Verubiit
orpoc,




50

peakuuii [IUCbMEHHbIE
3a/laHus

7. | OKucnurelbHo- [MUCbMEHHAs
BOCCTaHOBUTEJIbHBIE PEAKIIMH pabora

8. | CKOpOCTbh XUMHUYECKUX YcTHbli
peakuuii. Katanus onpoc

9. | DaekTponauTHUECKas YcTHbIi
JUCCOLIMALUS orpoc

10. | OCHOBHBIE TTOJIOKEHHUS TEOPHHU YeTHbIN
3EKTPOJIUTUYECKON onpoc
JUCCOLIHALINH

11. | XumMuyeckue cBOKHCTBA KUCIIOT [IUCEMEHHBIN
KaK 3JIEKTPOJIHTOR KOHTPOJIb

12. | XumMuyeckue cBolicTBa [IUCEMEHHBIN
OCHOBaHHH KaK 3JICKTPOJIHUTOB KOHTPOJIb U

YCTHBIH
orpoc.

13. | XuMuyeckue cBoiicTBa coeit YcTHBIH
KaK JICKTPOJIHUTOB omnpoc.

TectupoBanue

14. | 'uaponus comneit VY cTHBIN

ornpoc

15. | [TpakTudeckas padorta Nel [paKkTUYeCcKas
"PemieHne 3KCrepuMEHTATBHBIX pabota
3a/1a4 10 TeMe
"DeKTpoIuTUYECKas
nucconmranus”

16. | O6o0menne TeMbl omnpoc
"XuMHUYECKHE PEaKIUU B [MMCBMEHHBIN
pactBopax" U YCTHBIN

17. | Kourpoabnas padorta Nel KOHTPOJIbHAS
"DneKkTponuTuyecKas pabota
HUCCOIHAIHA. XHUMHUYECCKHE
peakluu B pacTBOpax”

18. | OOwas xapakTepucTuka onpoc
HEMETAILIIOB

19. | OGuras xapakTepucTuka onpoc
rajloreHoB

20. | Coennnenus TECTUPOBAHUE

ranorenoB.buonoruueckoe
3HAYEHHE raJIOreHOB U UX
NIPUMEHEHNE
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21. | [Ipaktuyeckas padora Ne2 IpaKkTUYecKas
"N3y4yeHue CBOMCTB COJSIHOM pabora
KHCITOTHI"

22. | Xanbkorensl. Cepa 0Ipoc

23. | Kucnopoanbie coeiuHEHUS TECTUPOBAHUE
cepbl

24. | [Ipaktraeckas padorta Ne3 NpakTHUECKas
"M3yuyeHue CBOMCTB CEpHOM pabora
KUCJIOTHI"

25. | Obmas xapakTepucTuka orpoc
aneMeHTOB VA rpymimbl. A30T

26. | Ammuak. Coinu aMMOHHS TECTUPOBAaHUE

27. | [Ipaktuueckas padora Ned IpaKkTUYecKas
"ITonyyenue aMmmuaka u pabota
M3yUYCHHE €T0 CBOHCTB."

28- | Kucnopo/iubie coeiuHeHHs VcerHbIi

29. | a3ota. A30THas KUCJIOTA U ee ornpoc.
cBoiicTea" [TpakTHKyM

30. | ®ochop u ero coeuHEHUS VerHblii

orpoc

31. | OOmas xapakTepucTHKa Yerublit
aneMeHToB [VA rpynmnsl. o1poc.
Yraepon TectupoBanue

32. | Kucnopo/iHbie coeTUHEHUS VeTHBIH
yriepoja orpoc

33. | [IpakTuueckas padora NeS MIPaKTUYECKas
"[TosiyyeHue yriieKuciioro rasa. pabora
KauecTBennas peakuus Ha
kapOoHaThL."

34. | YrneBoaopo/ibl Verubiin

orpoc
TectupoBanue

35. | Kucnopojconep:xatiue YcerHblid

OpraHHYECKHE COCTUHEHUS ornpoc,
Npe3eHTaLnN

36. | KpemHuii u ero coeiuHeHusI. VerHbiin
CunukarHas npoOMBIIUIEHHOCTh orpoc

37. | Ilony4eHnne HeMeTAIIIOB YcrHblit

O1poc




52

38. | [lonydyeHue BaKHEHIIUX VYcerHblid
COE/IMHEHUI HEMETaJIOB ornpoc
39. | O0oleHHEe U cUCTEMATH3ALIUA VerHbli
3HaHuii 1o treme "Hemerasnsr" 0Ipoc
40. | KontposbHas pabora Ne2 YcTHbli
"Hemeranibr" onpoc
41. | CepoBomopoa u Cynbhuisl YerHbrit
orpoc
42. | Obmas xapakTepHCTHKA YeTHbIN
METaJJIOB orpoc
43. | XuMHY€ECKHE CBOICTBA [MUCbMEHHAs
METaJIJIOB pabora
44- | Obmias xaakrepuctuka [A B3aUMOIIPOBE
45. | rpynisl pKa
46- | O0mas xaakrepucrtuka [IA VYcTHBIH
47. | rpyniibl oInpoc.
TectupoBanue
48. | ’KecTkoCTb BOABI H CIIOCOOEI ee VerHblin
yCTpaHEHHs orpoc
49. | IlpakTtHyeckas pabora Ne6 MpaKTHAYECKa
"YKecTkocTh BOABI U CIIOCOOEI ee pabota
ycTpaneHus"
50- | ATFOMHUHHUI M €ro COeIMHEHUS YcTHbIH
51. oTpoc
52- | ene3o0 M ero CoeTMHCHUS YcTHBIN
53. oTpoc
54. | [Tpaktuaeckas padora Ne7 [pakTUHUYeCcKa
"PerieHne 3KCrepuMEHTATBHBIX pabora
3a1a4 rnp Teme "Mertamuibr"
55. | [loHsiTHe O KOPPO3UU METAILIIOB YerHbliid
ornpoc
56. | Meraiuibl B ipupoae. Oduiue Verubiin
CrocoOBbl MOJTyYeHHs METAJLIOB orpoc
57. | Ypoxk-yrpaKHEHHE 0 TEME YcTHbIH
"Meramib" onpoc
58. | O6o0mIeHNE U cUCTEMaTH3AIHS YcTHBIH
3HaHui o Teme "MeTamner" ornpoc
59. | KonTpoabHas padoTa Ne3 KOHTPOJIbHAS
"Merannsr" pabora
60 | XumMu4ecKkuii coCTaB IUIAHETBI COOOIIEeHUs C

IMPE3CHTALHUAM
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YACOB I10 ITPOI'PAMME

3emiis u
61- | OxpaHna okpyKawImuieu cpeab OT | 2 co001IeHus ¢
62. | XMMHYECKHUX 3arps3HEeHUI Ipe3eHTalusIM
17}
63- | [loBTOpEHME U3YUEHHOTO. 4 TECTUPOBAHUE
66. | IloaroroBka xk OI'D
OBIIEE KOJIMYECTBO 66

KPUTEPUU OLHEHUBAHMUS

HPH OLCHKEC yqeﬁHHX ,I[OCTI/I}KCHI/Iﬁ YHalHuXCs IIPUMCHACTCA KPUTCPHAJIbHAA CHCTCMA OLICHUBAHHA

10 NATUOAJIILHOM HIKase (oTMeTKa «1» He cTaBUTCs ):
KpuTepun olleHKH YCTHOTO OTBeTA.

OT1MmeTKa «5» CTaBUTCA, €CH:

[] OTBET MOJHBIH U MPaBUIIbHBIA HA OCHOBAHUH H3yUEHHBIX TEOPHIi;
Ll MaTepHall U3JI05KEH B JIOTHYECKOH [10CIIE10BaTEAbHOCTH, JIUTEPATYPHBIM SA3bIKOM;

[l OTBET CaMOCTOSITEIIbHBIM.
OTMmeTka «4» CTaBHUTCS, €CIIH;

L] OTBET MOJHBII U NPaBUIIbHBIA HA CHOBAHUN H3YYCHHBIX TEOPHI;
L] MaTepHall M3JI05KEH B OIIPENEICHHOMN JIOTHYECKOH 0C/Ie10BaTeIbHOCTH, IIPU YTOM

JIOTTYIICHBI JIBe-TPH HECYIIeCTBEHHBIC OIIUOKH, UCTTPABICHHBIC 10 TPEOOBAHUIO YUUTEIIA.
OTMmeTka «3» CTaBUTCSA, CCIH:

] oTBET HOHHBIﬁ, HO ITpH 5TOM JONYUICHA CYILCCTBCHHAA OU_II‘IﬁKa;

[l My OTBET HEMOJHBIH, HECBA3HBIH.
OTMmeTKa «2» CTaBUTCH, €CJIU:

L] mpu oTBeTE OOHAPYKEHO HEMOHUMAaHHUE yJallluMCs CoJIepKaHusa yueOHOro MaTepHaa;
L] MM IOMYIIEHBI CYIECTBEHHBIC OMTHOKH, KOTOPBIE YYaIUHCA HE MOXKET HCIIPABUTh NPH
HABOJIAIIMX BOIIPOCAX YUUTEIIs;
[l 1n0O Mpu OTCYTCTBHH OTBETA.

OneHKa 3KCNEPHMEHTAIbLHBIX YMEHHI.
O1eHKa CTaBUTCSA HA OCHOBAaHMM HAOJIIOACHUS 3a YHALIMMUCA B XO/I€ BBITOJIHCHUS
IPAKTUYECKON padOThl U MMCLMEHHOT0 OTYETa 3a padoTy.

OTMmeTKa «5» CTaBUTCH, €CJIU:
(] paboTa BBIMOIHEHA TTOJHOCTBIO U 0€3 OIIMOO0K, cAenaHbl MPaBHIIbHBIC HAOIIOCHHS U BBIBOIBI,
L] 9KCTIEPUMEHT OCYILECTBIICH MO IJIaHy ¢ yU4eTOM TpeOOBaHHI TEXHUKH 0€30MMaCHOCTH U IIPaBHII
padoThI C BELIECTBAMU U 000PYIOBAHUEM;
[l mposiBJIEHbI OPraHU3aLMOHHO - TPYIOBbIC YMEHHMSI, MOIICP/KUBAIOTCS YUCTOTA U MOPSI0K Ha

paﬁoqu MECTE, JKOHOMHO HCIIOJIE3YHOTCA PCAKTHBEIL.

Or1MeTKa «4» CTABUATCS, €CITH:
[] paboTa BBIMOJHEHA TPABUIBLHO, CAEIAHbI TPABWIbHBIE HAOIIOAEHUS U BLIBObI, HO IPU ITOM
HKCIIEPUMEHT TTPOBEJIEH HE MOJTHOCTHIO;
[ MM IOMyLIEHBI HECYIIECTBEHHBIE OITMOKH B paboTe ¢ BeIIeCTBAMHU M 000PY/I0BaHHEM.
OrMmeTKa «3» CTABUATCS, €CITH:

L] paboTa BbINOIHEHA TPABUILHO HE MEHEE, YEM HAIOJIOBUHY,

L] wm JoIlyli€Ha CYeCTBCHHasA omuOKa B X0J1e SKCIICPUMEHTA, B 06’bHCHeHHH, B Od_)OpMHeHHH

paboThI, B COOIIOCHUH MTPaBUII TEXHUKU 0€30M1aCHOCTH MpH paboTe ¢ BelecTBaMH U
000py10BaHHEM, KOTOPAst HCTIPABIISIETCS MO TPEOOBAHUIO YIUTEIIS.
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OTtmeTKa «2» CTaBUTCS, €CITH:
L] momymieHsl ABe (K Oosiee) CyIIeCTBEHHBIC OITHOKH B XO/1€ IKCIIEPUMEHTa, B O0BICHEHHH, B
obopmieHun padoThel, B COOJII0IEHUHU TTPABHI TEXHUKH 0€30MacHOCTH, KOTOPBIC YHAIIUHCS HE
MOJKET MCIIPABUTH JIaKe M0 TPeOOBAHUIO YUUTEJIS;
[ paboTa He BBINOJIHEHA, Y YYallerocs OTCYTCTBYET 3KCIIEPHMEHTAIbHbIE YMEHHS.

OueHka yMeHHii pemiaTh pacueTHbIE 32/ 1a4H.
OrMmeTKa «5» CTaBUTCH, €CIIN B JIOTUYECKOM PACCYKACHUM U PELIEHUN HET OO0k, 3a/1a4a
pellieHa paluoHalIbHbIM CII0CO00M;
OrmeTka «4» CTaBUTCS, €CITU B JIOTHYECKOM PACCYKIACHHH U PEIIEHUH HET CYIIECTBEHHBIX
omrO0K, HO 3a/1a4a pelieHa HepalMoHAIBHEIM CITOCOOOM, HITH JIOTTYIIEHO He OoJiee IBYX
HECYLIECTBEHHBIX OIIHOOK.
OrmeTtka «3» CTaBUTCS, €CITH B JIOTHYECKOM PACCYKACHUH HET CYUIECTBEHHBIX OIIMOOK, HO
JIOTYIIeHa CYIECTBeHHAas OIIMOKa B MaTeMaTHYECKUX pacyeTrax.
OrMeTKa «2» CTaBUTCS, €CITH UMEIOTCS CYIIIECTBEHHBIC OLIMOKH B JIOTHYECKOM PacCyKACHHU U B
pelleHrH; OTCYTCTBYET OTBET HA 3aJlaHue.

OuneHka KOHTPOJILHBIX padoT.

OrMmeTKa «5» cTaBUTCH, eci BeIMoIHeHO 88-100% paboThl
OTMmeTKa «4» CTaBUTCS, €CJIH BEITIOTHEHO 62-87 %
OrMmeTKa «3» CTABUTCS, €CIIH BBITIOIHEHO 36-60%

OrTMeTKa «2 CTaBUTCH, €CIIH BBIIIOJHEHO MeHee 36%

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O NIPOLIECCA

1. I'abpuemnsn O. C., Ocrpoymos U. I'., Craakos C. A. XUMUSI 8 knace. M. «lIpocsemienne»
2023

2. I'adpuensu O. C., Octpoymos M. I'., CiankoB C. A. XUMMA 9 knace. M. «IIpocBenierues
2023

METOAUYECKHUE MATEPUAJIBI J1JI51 YHUTEJIA

[Mabpuessin O. C., Ocrpoymos U. I'., CinankoB C. A. Meroaudeckoe nocodoue ( 8 kinacc.) M.
«IIpocsemienue» 2023

["abpuensan O. C., Octpoymon U. I'., Cnaakos C. A. Meroandeckoe nmocooue ( 9 kinacc.) M.
«ITpoceemenune» 2023

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETA XUMHWH
HartypajbHble 00beKThI

HatypanbHbie 00BEKTBI, HCHIONB3YyeMbIC B 8—9 Ki1accax npu 00y4eHUH XMMHUH, BKIIOUYAIOT B
ce0sl KOJJIEKIIMM MUHEPAJIOB ¥ TOPHBIX MOPOJ, METAJJIOB M CIIaBOB, OKCHJIOB, KUCIIOT, OCHOBaHHIA,

cojel, B TOM YHCIIE U MHHEPAJIbHBIX yﬂOGpEHHﬁ, a TakKiKEe KOJUICKIHH OpPraHHYCCKHX BCHICCTB H
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MaTepuanos, npeaycmorpeHHbIX PI'OC («Hed s 1 npoaykThl €€ nepepadboTkn», «KaMeHHBIN yroib
H NIPOAYKTbI KOKCOXHMHYECKOT'O ITPOHU3BOJICTBAM, ((BOJIOK[[EI}), «ITmacTmacchei» U T. . O3HakoMIIEHHE
Cc 06p213[_L3MH HCXOJHBIX BEIIECTB W TI'OTOBLIX HSLLeJll/lﬁ IMO3BOJIACT IIOJIYYHUTb HarjisJHbIC
NpcaACTaBICHHUA 00 »sTHX MaTrepHanax, UX BHCIIHCM BHJAC, a4 TAKKC O HCKOTOPBIX (bHBH‘{CCKI/IX
CBOHCTBAX. 3HaunTENbHEBIE y‘lCGHO-HO’SHﬂB&TCHbeIC BO3MOXKHOCTH HMEIOT KOJIJICKLIHUH,
M3TOTOBJICHHBIC CAMUMH OOydaromumucs. [IpeMeTs! A TakuX KOJICKIHNA cOOHparoTCcs BO BpeMs

9KCKYPCHH MU JIPYTMX BHEYPOUYHBIX 3aHATHH.

Komnexmun HCMOJIB3YKOT TOJIBKO JIA O3HAKOMIICHHS oﬁyqa}omnxcsr C BHCIIHUM BHJIOM H
q}HBH‘-IeCKHMI/I CBOICTBaMH pPa3/IMYHBIX BCHICCTB H MATCPHAJIOB. ﬂJ’IH MPOBEIACHHUA XHMHYCCKHX

OIBITOB KOJUICKIIMK HCITOJB30BaTEL HEJIb351.
XuMHYECKHE P€AKTHBbI H MaTE¢PHAJILI

OO0patieHre co MHOTUMH BelleCTBaMU TpeOyeT CTPOroro CoOIIOAEHUS MPABUI TEXHUKH
0e30nmacHOCTH, 0COOEHHO NPU BBIMOJIHEHUH OMBITOB caMHMMM oOydaroniuMucs. Bee HeoOXoaumble
MephI IIPEJOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIUX JOKYMEHTaX U MHCTPYKLUAX, a TAKKE B

OCOOMSIX ISt YHUTEIeH XUMHM.

Bce peaktuBbl M Marepuanibl, HYKHbIE sl I[POBEACHHUS JAEMOHCTPALUOHHOTO H
YYEHHUYECKOr0  DKCIHEPUMEHTAa, IIOCTAaBIsIOTCS B 00meoOpa3oBaTellbHble  OpraHU3aluu
[CHTPAJIM30BaHHO B BHJE 3apaHee YKOMIUICKTOBaHHBIX Habopos. Ilpu HeobxoaumocTH
NpuoOpeTEHHsT  JTOMOJTHUTENBHBIX  PEAKTHBOB M MATEpHAIOB  ClIeAyeT oOpamarbcsi B

CNICHUAIN3UPOBAHHBIC Mara3uHbl.
Xumuueckasi 1a00paTopHasi OCy/1a, aNNAPaThl H NPHOOPLI

XuMHdecKas nocyaa nmnoapasiciisacTcsa Ha JABC TPYINbL: [JId BBINOJIHCHHA OIIBITOB

OﬁyanOIIIHMHCH H I ACMOHCTPAIIHOHHBIX OITBITOB.

[IpuGopel, anmapaTel ¥ YCTaHOBKHM, MCIOJIB3yEMBIC Ha YpOKax XMMHMM B 7—9 Kiaccax,
KIacCH(UIMPYIOT HAa OCHOBE MPOTEKAIOUIMX B HUX (PU3MUECKUX M XMMHYECKHMX IPOIECCOB C

YHaCTHEM BCLICCTB, HAXOAAINIHUXCA B PA3HBIX aIrp€raTHbIX COCTOAHHAX!

1) mpubGops! st paboThI ¢ ra3aMu — IOJyYeHHe, COOMpaHKe, OYMCTKA, CYIIKa, OTJI0IIEHUE ra30B;
peaKkiMu MekJy MOTOKAMH ra30B; PEakiMU MEKIY ra3aMHd B JIEKTPUYECKOM paspsijie; peakiuu

MEKAY ra3daMi IPH NOBLIMICHHOM OaBJICHHH,

2) anraparbl H HpHGOpBI IJIs1 OIIBITOB C KHJIKHMH H TBépﬂbIMH BE€IIECTBAMH — IICPET'OHKA,
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(I)HJ'IBTpOBaHHe, KPHCTAJLNIM3allHs; IIPOBEACHHC peaKHHﬁ MECKIY TBépﬂ,bIM BCINECTBOM H KHIKOCTLIO,

KUJIKOCTBIO U KUJAKOCTBIO, TBEP/IBIMH BEIIECTBAMHU.
3) naryuku pH, 2J1eKTpONPOBOAHOCTH, TEMIIEPATYPLI U JIp.

Bue 30l ki1accudukanuy HaxoauTes yuedHas anmnapaTypa, npejiHasHa4eHHas Uit MU3y4eHus
TEOPETUYECKUX BOIIPOCOB XUMHMH: JIIIsl JIEMOHCTPALIMH JIEKTPOIPOBOIHOCTH PACTBOPOB M JIBUKEHUS
MOHOB B JJIEKTPUYECKOM I[0JIe, JUISl U3Y4YeHUs CKOPOCTH XUMHYECKOW peakuud U XUMHUYECKOro

paBHOBECHS, DJIEKTPOIN3a, IEPErOHKH HEPTH U T. 1.

BcenomoraTenbHyo posib UTpaloT W3MEpPUTENLHBIE U HATPeBaTeIbHbIE NPUOOPEI, pa3IHYHbIE

MPUCTIOCOOJICHHS /1151 BHITOJTHEHHS OTTBITOB.
Mogen

OObexkTaMu MOACTUPOBAHUS B XUMHUH SABJISFOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIBI, 3aBOJICKUE
anmapaTbl, a TaKkKe XHMHUYECKHe TMpouecchl. B mpernojaBaHuy XHMHH HCHOIB3YIOT MOJEIH
KPUCTAJUTHUECKHX PEIIETOK anmMasa, rpadura, cepsl, pocdopa, okcuaa yraepoaa(IV), noaa, xenesa,
MEIM, MarHus, MOJCIH KPHCTAUIMUCCKHX PeHIETOK BaKHEHIIMX IIPEJCTaBUTEICH KJIaccoB
OpraHWYeCKUX COeJMHEHHWH.  BelmyckaroTcst HaOopsl Mojeneil aroMoB JUIsi COCTaBIICHHS

IIapOCTEPIKHEBBIX MOJIEJIEN MOJIEKY!I, B IEPBYIO 04Yepe/lb, OPTaHUYECKUX COCTMHEHHIMA.
YuedHbIe Moco0Hs HA MEYATHOH OCHOBE

B mpouecce o0OyueHHMsT XUMHUHM HCIONB3YIOT —CIHEAYIOIIUE TAOIUIbl T[OCTOSHHOIO
skcnionupoBanus: «llepuonmyeckas cucrema xumudeckux 3nemeHtoB J[. M. Menpneneesay,
«Tabunuua pacTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJICH», « DNEKTPOXUMHUYECKUIN Pl HATIPSHKEHU I
MeTaluioB», «BaneHTHble cocTosiHus aroma yriepoga», «[IpocrpaHcTBeHHOE M DIIEKTPOHHOE

CTPOCHHEC MOJICKYJT OPraHHYCCKHX COCI[HHCHHFI}) H ap.

HUA®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETH UHTEPHET:
- UHTepaKkTMBHan naHenb TeachTouch
- umpposblie nabopaTtopum
- SKAYSMART

- http://chemistry-hemists.com/index.html

- http://xumuk.ru/

- http://olimpiada.ru/
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INPUMEPHBIE TEMbI IIPOEKTOB

8 KiIace

CriocoObl pa3jielieHusi CMeceid, IpUMeHsieMbIe B ObITY.

HccnenoBanue BOJOMPOBOIHOM BOIbI M YIIYUIIEHUS KAUECTBA BOJIBI.

UccnenoBanue BO/Ibl U3 Pa3HbIX PUPOAHBIX UCTOUHUKOB M YJIyUIIEHUE KAueCTBA BOJIbI.
HccnenoBanue 4MIICOB U BbIPA0OTKA PEKOMEH 1AM 110 UX UCIIOJIH30BAHUIO B KAYECTBE
HPOYKTA MUTAHHUS.

XUMHUYECKUE CIOKETHI B HAYYHO-(DAHTACTHIECKUX TPOU3BEICHHSIX.

XUMHUYECKUE CIOKETHI B IIPOU3BEICHHUIX PYyCCKON JIMTEPATYPHI.

[IpupoaHbIe BEMIECTBA M MATEPUAITBI U UX IPUMEHEHHE B HCKYCCTBE.

Xumus kak ocHoBa (huzuyeckoit reorpadum.

XuMuyeckre ynoOpeHus: U UX HCIOIb30BaHUE B THAPOIOHHKE.

Kucnorsl B mpupoe u qoma.

OKcH/IBI B IPUPOIE U AOMA.

Comnu B HEXXHBOH TIpUpOJIC.

Comnu B )KMBOM IIPpUPOJIE.

Xemodumus 1 xemooOus: apryMeHThl U (haKThI.

CnocoObl pa3zienieHus cMeceit, IprUMeHsieMble B ObITY.

HccnenoBanue BOJONPOBOIHOM BOBI M YITYUIIEHHUS KAUeCTBA BOJBI.

HccnenoBaHue BOIbI U3 PA3HbIX MPUPOAHBIX UCTOUHUKOB M YJIYUIIEHUE KAYECTBA BOJIBI.
UccnenoBanue 4YMIICOB U BbIpa0OTKA PEKOMEHIALIMKI 110 UX MCIIOJIb30BAHUIO B KAYE€CTBE
HPOAYKTA MATAHHUS.

XUMHUYECKUE CIOKEThI B HAY4YHO-(DAHTACTUYECCKUX ITPOU3BEICHHSIX.

XHMMHUYECKHUE CHOKETHI B IIPOU3BEACHUAX PYCCKOM JIMTEPATYPBI.

[Ipupo/HbIc BEIIECTBA M MATEPHUANIBI U UX TPUMCHEHHUE B HICKYCCTBE.

Xumus Kak 0CHOBa (PM3UYECKOi reorpadumn.

Xumuueckue yao0peHHs ¥ UX UCTIOJIb30BaHUE B THIPOIIOHUKE.

Kucnorsl B mpupoje u aoma.

OKcH/IBI B IPHPOJIE U JIOMA.

Conu B HEXXHBOH TIPUpOJIC.

Coun B JKHBOI IPUpPOJIE.

Xemodunus 1 XxemMo(oOusi: apryMeHThI U (PAKThI.

9 kmace

®dacrdya u BIUSHUE €ro Ha OPraHU3M 4YesIOBEeKa

HccnenoBanue BOAOIIPOBOAHON BO/IbI M YIIYUILIEHUS KAYECTBA BOIbI.

HccnenoBanue BoBI U3 pa3HBIX NIPUPOAHBIX HCTOUHHKOB M YJTyUIIEHHE KAYeCTBA BOJIBL.
HccnenoBanue YMIICOB U BBIpaOOTKA PEKOMEHIAIM 10 UX HCIIOIB30BAHHIO B KAUCCTBE
NPOAYKTA MMATaHHS.

XUMHYECKHE CIOKEThI B HAyUYHO-(PAaHTACTHYECKUX MTPOU3BEICHHUAX.
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XUMHUYECKUE CIOKETHI B IIPOU3BEIICHUAX PYCCKOM JIUTEpaTyphl.

HpHpO,M,llble BEHIECTBA H MaTEpHallbl H HX IIPUMCHCHHEC B HCKYCCTBE.

Xumusl Kak ocHoBa (puznyeckoit reorpadum.

XuMmuyeckue yIo0peHHst U UX UCIOJIb30BAHUE B TH/IPOIIOHHKE.
[Tuiessle noOaBKH.

DHEpPreTHYeCKne HaAUTKKU: BPE] WU T0JIh3a?

Boiopoa kak TOIIMBO.

Taiinel ssHTApA.

Xemodunus u xemohoOus: apryMeHThl U (hakThbl.
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