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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamMma mo XumMuM A 00ydaroIIMXCsl 8 KJIaccOB COCTaBJE€HA Ha
ocHoBe TpeOoBaHuIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENIbHOM
IpOrpaMMbl OCHOBHOT'O 00IIero o0pazoBaHusi, IpeJCTaBlIeHHbIX B PenepaabHOM
roCyJIJapCTBEHHOM 00pa30BaTEIbHOM CTaHJApPTE OCHOBHOIO 0OOLIEro 0Opa3oBaHus,
C YYETOM pacipeen€HHbIX 10 KjlaccaM IMPOBEPSEMBbIX TpeOOBaHUM K pe3ybTaTam
OCBOEHHUS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl  OCHOBHOTO  OOLIETO
oOpa3oBaHMsI U BJIEMEHTOB COJEp)KaHUs, MPEJICTABICHHBIX B YHUBEPCAIHHOM
KoAu(HUKaTOpe MO XUMHH, a Takke Ha ocHOBe [IpumepHONl mporpaMMbl
BOCIUTAHUA OOYYArOMIMXCS MPH TMOJYYEHUH OCHOBHOTO OOIIEro 0Opa3oBaHUA U
cyuétom Konuenmuu nmnpenogaBaHus ydyeOHOro mpeaMera «XUMUS» B
oOpa3zoBarenpHbIX  opraHm3anusax  Poccuiickoit  ®denepanuu, pean3yrommx
OCHOBHBIE 001IcoOpazoBaTenbHbie mporpamMmbl (yTB. Pemenuem Koieruu
Munnpocsemennst Poccun, npotokon ot 03.12.2019 N I1K-48H).

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUS»

Bxiaa yyebHoro npeamera « XUMHs» B IOCTH)KEHHE 11€JIed OCHOBHOTO OOIIIETO
oOpa3oBaHus 00YCJIOBJIEH BO MHOT'OM 3HaY€HHWEM XMMHYECKOW HAYyKU B IMMO3HAHUU
3aKOHOB TPHUPOBI, B Pa3BUTHH MPOU3BOIAUTEIBHBIX CHJI OOIECTBA M CO3JaHUU
HOBO# 0a3bl MaTepUATBHOU KYJIBTYPHI.

XUMUsL Kak DJEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuia CBOE
BJIMSIHAE HA BCE 00JIACTH YEJIOBEYECKOIO CYIIECTBOBAHMS, 3aajla HOBOE BUICHUE
MHUpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHPOBON KYJIBTYPbI, HEOOXOIUMBIM
YCJIOBUEM KU3HHU OOIIECTBA: 3HAHWE XUMHUU CIIYKUT OCHOBOM JjIsi (POpMUPOBAHUS
MHUPOBO33pPEHUS YEJIOBEKA, €ro MPEICTaBICHUN O MAaTepUAIbHOM €AUHCTBE MUPA;
BAXHYIO  POJIb  UIPalOT  (QopMHpyeMble  XUMHUEH  MPEJICTABICHUS O
B3aMMOIIPEBPAILICHUSIX DHEPrUM ¢ 00 DHBOJIOIMU BEHIECTB B IPUPOJIE;
COBpPEMEHHAs XMMUS HapaBjIeHa Ha pelIeHre riI00abHBIX MPOOJIeM YCTOMUHUBOTO
pa3sBUTHSL  4YEJIOBEUECTBA —  CBIPbEBOM, DOHEPreTUYECKOM, IMHUILIEBOM U
HKOJIOTHYECKOM 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHHS.

B ycnoBusix Bo3pacraroiiero 3Ha4yeHUs XUMUHU B )KU3HU 00IIECTBA CYIIIECTBEHHO
MOBBICHJIACH POJIb XMMHYECKOTO OOpas3oBaHus. B mmaHe coruanu3anid OHO
SBJIIETCSI OJHMM W3 YyCIOBUN (OPMHPOBAHUS WHTEIUIEKTA JIMYHOCTH U
TapMOHUYHOTO €€ pa3BUTHS.

CoBpeMEeHHOMY YeJIOBEKY XMMHYECKUE 3HAHUSI HEOOXOIUMBI JIJIs1 IPUOOPETEHUSI
OOIIEKYJIbTYPHOTO YPOBHS, IMO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B COIUYME U
OTBETCTBEHHO Y4YacCTBOBaTh B MHOTI'0OOpa3HOM KW3HU OOIIECTBA, JJII OCO3HAHUS
BOXHOCTH Pa3yMHOT'O OTHOIIEHHUS K CBOEMY 3JIOPOBBIO U 3JI0POBBIO JPYTUX, K
OKPYKAIOIIEH IPUPOLHOU Cpee, ISl TPAMOTHOTO TTOBEACHUS MPU UCTIOJIb30BAHUU
Pa3IMYHBIX MAaTEPUATIOB U XUMHUYECKUX BEIIECTB B MOBCEHEBHOM JKU3HHU.

Xumuueckoe oOpa3oBaHME€ B OCHOBHOW IIIKOJIe SIBIsieTCS ©0a30BbIM 110
OTHOIIEHUIO K CHCTEME OOIIero XWMHYecKoro obOpaszoBanus. I[loatomy Ha
COOTBETCTBYIOIIIEM €My YPOBHE OHO pealin3yeT MPUCYIIUE OO0IIEMY XUMHUYECKOMY
0o0pa30BaHUIO KIIOUEBHIE IIEHHOCTH, KOTOpPHIE OTPAKAIT TOCYAAPCTBEHHBIC,



OOIIECTBEHHBIE U MHANBUAYATbHBIE TOTPEOHOCTH. DTUM OTNPEIEAETCS CYITHOCTh
oO1ielt crpaTteruy 00y4eHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMHU
y4eOHOTro MpeaMeTa « XUMHUSD.

N3yuenune mpeamera: 1) cmocoOCTBYeT peanu3alvd BO3MOXKHOCTEH st
caMOpa3BUTUs H  (HOPMUPOBAHMS  KYJIbTYpbl JUYHOCTH, €€ oOmed u
(GyHKIHMOHATBHOM TPaMOTHOCTH; 2) BHOCUT BKJIaJl B (POPMUPOBAHUE MBILLICHUS U
TBOPUYECKUX CHOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX CAMOCTOSITEIIbHOW y4eOHOU
JNESATENbHOCTH,  JKCHEPUMEHTAJbHBIX WU HCCIEAOBATEIBLCKUX  YMEHHH,
HEOOXOJMMBIX KaK B MOBCEIHCBHOW JKU3HH, TaK W B TpodecCHOHATBLHON
NEATETLHOCTH;, 3) 3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBINIJICHUS, 3aKJIaIbIBACT
OCHOBBI [EJIIOCTHOTO B3IVISiJa HA €IUHCTBO MPUPOJABI U YEIIOBEKA, SIBISCTCS
OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH
NoApPOCTKOB; 4) cmocoO0cTByeT (POPMUPOBAHMIO 1IEHHOCTHOTO OTHOIIEHUS K
€CTECTBEHHO-HAYYHBbIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B
HKOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3Banubie HampapiieHuss B OOy4eHHM XHMHUHU OOECIEUYMBAIOTCA CICIM(PUKON
COAEPXKAHUS IIpEeAMETa, KOTOPBIM SABJSETCS IE€IArOTMYECKH aJanTUPOBAHHBIM
OoTpakeHHueM 0a30BOIM HAYKH XMUMHUH Ha OTIPE/ICTIEHHOM 3Tarie €€ pa3BUTHSI.

Kypc xuMuu OCHOBHOM IWIKOJIBI OPHUEHTHPOBAH Ha OCBOEHHUE OOYUYaIOIIMMHUCS
OCHOB HEOPraHWYECKON XUMHUU M HEKOTOPBIX MOHSATUN U CBEJEHUN 00 OTACIbHBIX
00BbEKTaX OPraHUYECKON XUMUH.

CrpykTypa coaepkaHus mnpeamera c(OpMHpPOBaHa Ha OCHOBE CHCTEMHOIO
noaxona K ero uzydeHuro. Conep:kaHue CKIAAbIBAETCA U3 CHUCTEMBI MOHATUN O
XAMHUYECKOM 3JIEMEHTE W BEUIECTBE U CUCTEMBI MOHATHN O XUMHYECKOW PEAKIINH.
OO06e 3T CUCTEMBI CTPYKTYPHO OPraHW30BAHBI MO MPUHIUITY MOCIEI0BATEIBHOTO
pa3BUTHSI 3HAHWUN HA OCHOBE TEOPETUYECKUX MPEACTABICHUN PA3HOrO YPOBHSA:
aTOMHO-MOJIEKYJIIPHOI'O YYEHMSI KaK OCHOBBI BCErO €CTECTBO3HAHMS, YPOBHS
[Tepuomuueckoro 3akona J[. M. MenpaeneeBa kKak OCHOBHOI'O 3aKOHA XUMMWH,
Y4EHHS] O CTPOCHHHM aToMa ¢ XHUMHYECKOW CBSA3M, TMPEACTABICHUA 00
AIEKTPOJUTHYECKON JUCCOLMALMU BEUIECTB B PACTBOPAX. TE€OPETUUECKUE 3HAHUS
paccMaTpUBAIOTCA HAa OCHOBE JOMIMPUYECKHA IIOJIYYEHHBIX M OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOJTHSS
byHKIIMA OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TIOJTYUYECHUS U3y4aeMbIX BEIIECTB.

Takas opraHuzaiusi CcoJepKaHHsl Kypca CIOCOOCTBYET MPEACTABICHUIO
XMMHUYECKON COCTAaBIIOIICH HAayYHOW KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHOWU
npuponabl. Tem campIM oOecrieurMBaeTCsl BO3MOXXHOCTh (DOPMHUpPOBAHUS Y
oOydJaromuxcsi IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO M METOoJaM
MO3HAaHHUS B Hayke. BakHO Takke 3aMETHTh, UTO OCBOCHHME COJIEp)KaHUA Kypca
MPOUCXOAUT C MPUBJICYCHUEM 3HAHUM U3 PaHEE M3YUYCHHBIX KYpPCOB:
«Oxpyxatomuii Mupy», «buonorus. 5—7 knacce» U «PuU3uKa. 7 KIacey.

HEJHA N3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMWUS»

K HampaBneHui0o  NEpPBOCTENEHHONW  3HAYMMOCTH 0P peanu3aluu
oOpa3oBaTenpHBIX (QYHKIMIA TpeaMeTa «XUMHS»  TPAJUIUOHHO OTHOCAT



dbopMupoBaHre 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTUYECKON JEATEIbHOCTH 4YeJIOBEKa M Kak OJHOr0 W3
KOMIIOHEHTOB MHMPOBOW KyJbTYpbl. 3ajauya MPEeAMETa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XHMUYECKUX 3HAHUW — BaXKHEHIIMX (PAKTOB, IMOHATHM, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUH, JOCTYNHBIX OOOOUIEHHH MHMPOBO33PEHUECKOIO
XapakTepa, S3bIKa HayKd, 3HAHUM O HAy4YHBIX METO/axX H3Y4YEHMs BELIECTB U
XMMHUYECKUX PEaKIM, a Takke B (POPMUPOBAHUU U Pa3BUTUU YMEHUN U CIIOCOOOB
NEATEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHMEM, HAOIIOJEHWEM H IPOBEICHUEM
XUMHUYECKOTO HKCIEPUMEHTa, COOIIOACHUEM IMpaBuil 0€30MacHOro oOpamieHus ¢
BEILECTBAMH B [IOBCETHEBHOM JKU3HH.

Hapsngy ¢ »TumM wenu wW3ydyeHus MNOpeaMera B HIPOrpaMMe YTOYHEHBI M
CKOPPEKTHUPOBAHbI ¢ YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIErO
oOpazoBanus. CerogHs B oOpa3oBaHuM 0c0o00 3HAYMMON  MIPU3HAETCS
HAIpaBJIEHHOCTh OOy4YyeHUss Ha pa3BUTUE U  CaMOpa3BUTHUE JIMYHOCTH,
(dbopMupoBaHue €€ HHTEIJIEKTa U o0UIeil KyabTypbl. O0yueHne yMEHUIO YUUThCS U
OpoAODKaTh CBOE 00pa30BaHUE CaMOCTOSATEIBHO CTAaHOBUTCA OJHOM U3
BaXHEHIINX QYHKINN y4eOHBIX MPEAMETOB.

B cBA3M ¢ 3TUM IpyU U3Y4YEHHUH IIPEAMETA B OCHOBHOM LIKOJIE JOMHHHMPYIOLIEE
3HaYeHHUE NMPUOOPENU TAKUE LIEH, KaK:

(opMUpOBaHHE  WHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY NPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHAM KU3HU;

HaIpaBJIECHHOCTh OOY4YEHHsS HAa CHCTEMAaTHYeCKOE MNPUOOIIECHUE YYalluXcs K
CaMOCTOATENbHON MO3HABATENILHON JEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(bopMHPYIOLIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUU;

o0OecrieyeHrue YCIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO OO0Y4YaIOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
pa3IMyYHBIX BUIOB JESATEIbHOCTH;

(opMupoBaHrue yMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEro MUpa
Ha OCHOBaHHUM 3HAHWM U OTIBITA, MOJIYYEHHBIX IPU U3YYEHUU XUMHUH;

(GopMupoBaHrue y oOydarolmUXCsl TYMaHUCTHUECKUX OTHOUICHWH, MOHUMAaHUs
HEHHOCTU XMMHUYECKHX 3HAHUM JUIsl BBIPAOOTKH HKOJIOTHUYECKU 11eIeCO00Pa3HOro
NOBEACHUSI B OBITY U TPYIOBOH MAESATENBHOCTH B IENSIX COXPAHEHHUS CBOETO
310POBbS ¥ OKPYKAIOILIEW ITPUPOTHON CPEIbI;

pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CHOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpO(dUIIs U HAMPABICHHOCTH JajJbHEUIIETro
oOy4eHwUs.

COAEPKAHUE YYEBHOI'O ITPEIMETA

IlepBoHaya/ibHbIE XUMUYECKHE IOHATHUS
[Ipenmer xumuu. Ponp XumuHM B KU3HM 4YEJIOBEKA. lena M BELIECTBA.
du3nyYeCcKrne CBOWCTBA BEIIECTB. ATperaTHO€ COCTOsSIHUE BemlecTB. lloHsThe o



METOJIaX MO3HAHUS B XUMHU. XUMUS B CUCTEME HayK. YHCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI HW MOJIEKYJBbl. XUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas (popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

du3znveckue U XUMUUYECKUE SIBJICHHMS. XUMUYECKash peakius U e€ MpU3HaKH.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccuduxarms
XUMUYECKUX PEAKIUH (COSTUHEHUS, PA3I0KEHNUS, 3aMEIIICHUSI, 0OMEHA).

XUMHYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYAO0M, C MPaBUIaMU
paboTel B jaboparopuu W nOpuéMaMu  OOpaiieHuss C  J1JabopaTOPHBIM
o0OpyJOBaHMEM; H3y4YE€HHE M ONHCAaHHE (U3MYECKUX CBOMCTB 00pa3IoB
HEOPTraHWYECKUX BEIIECTB; HAOMOeHnEe (u3HUecKUX (TUIaBJICHUE BOCKA, TasHUE
JpJa, PpACTHUPAHME caxapa B CTYNKE, KUIIEHHWE W KOHJEHCAlus BOJbI) U
XUMUYECKUX  (TOpeHHe  CBEYH, MPOKAIMBAaHUE  MEIHOM  IPOBOJIOKH,
B3aMMOJICUCTBUE MeJIa C KUCJIOTOW) SBJICHUM, HAOIIOJCHUE U ONKUCAHNUE MPU3HAKOB
MPOTEKaHUSI XUMUYECKHUX peakInil (pa3ioKeHue caxapa, B3auMOJICHCTBUE CEpHOM
KHUCIIOTBI C XJIOpuaoM Oapusi, paznoxkenue ruapokcuna meau(ll) mpu narpeBanuu,
B3auMOJIelicTBUEe Keje3a ¢ pactBopoMm comu Memu(Il)); wmsydenue cmocoOoB
paszeneHus cMmecel (C MOMOIIBbI0 MAarHuTa, (QUIBTPOBAHUE, BbIIAPUBAHUE,
TUCTWLISUUS, Xpomarorpadusi), TPOBEIACHUE OUYUCTKH TMOBAPEHHON COJH;
HaOJIOZICHUE U ONMUCAHUE PE3YJbTATOB MPOBEJEHHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHMsI MAacChl; CO3[IJaHUE MOJIeNIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopog — 31eMeHT M mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunabl. [lpumenenue xucimopoaa. CrocoObl
MOJIYYeHHUS] KUCTopoda B J1abopaToOpuud W TPOMBINUIEHHOCTH. KpyroBopor
KHcIopoaa B mpupojae. O30H — aJioTpornHasi MOAU(PHUKALIUS KUCIOPOIa.

TernoBoit 3hPexT XUMHUYECKON peakiuu, TEPMOXUMHUUECKUE YPABHEHHUS, DK30-
U SHIOTEPMUYECKHE pEAKIUU. TOIUIMBO: yrojib U METaH. 3arpsA3HECHHUE BO3/yXa,
YCWJICHHE MMapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopoa — snemeHT u npocroe BemiecTBo. HaxoxaeHue Boopoaa B Npupo/e,
dbuznyeckue M XHUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbI IOJyYCHHUS.
Kucnots! u conu.

KommnuectBo Bemectsa. Moib. MoisipHast macca. 3akoH ABoragapo. MomsipHbIi
00BEM Tra30B. Pacy€Tbl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckre cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HackieHHbIE
Y HEHACBHIILIEHHbIE PacTBOpbI. PacTBOpMMOCTH BeEHIECTB B Boje.MaccoBas a0Jis
BEILIECTBA B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOJIbl. OcHOBaHuUsA. Posib pacTBOpoB
B MPUPOJEC U B KU3HMU 4eloBeka. KpyroBopoT BojAbI B MpPUPOAE. 3arpsi3HEHUE
NpUpPOHBIX BoA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHenuid. Oxkcunbl. Knaccuduxarms
OKCHUJIOB:  coyeoOpa3yromuie  (OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHBIE) U



HecosieoOpaszyromme. HomeHknaTypa okcumoB (MeXIyHApOAHAS W TPUBUAIBHAS).
Pu3NYeCcKUe U XUMHUYECKHE CBOMCTBA OKCUAOB. [loyueHne okcumos.

OcHoBanusa. Krnaccubukanuss ocHOBaHUM: IIEIOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHknaTypa oOcCHOBaHMM (MEXAyHapoJHas MW TPUBUAIbHAsA).
DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUU. [lonmydeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. HoMeHnkmnarypa KucinoT (MeXIyHapoaHas U
TpuBuanbHas). dusnyeckne U XUMHUYECKHE CBOMCTBA KUCJIOT. PsAll akTUBHOCTU
metauioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenknarypa cosiell (MexayHapoJHas U TpuBHaNbHAsA). PU3NYECKHUE U
XAMHUYECKUE CBOMCTBA coiel. [lomydeHue comnei.

I'eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

XAMUYECKHM  JKCHEPUMEHT: KAUYECTBEHHOE  OIPEIEICHHUE  COJACPKAHMS
KHCJIOpOJa B BO3JyXe; IMOJy4YeHHE, COOMpaHue, paclio3HaBaHWE WM H3Y4YCHUE
CBOMCTB KHCJIOPOJIa; HAOJIOJIEHUE B3aUMOJCHCTBHUSL BEIIECTB C KHUCIOPOIOM H
yCJIOBUSI BO3HUKHOBEHMSI M TPEKpAIeHUs] TOpeHHs (Mo)apa), 03HAKOMIICHHE C
oOpa3llaMM OKCHJIOB M OIKMCAHME HX CBOWCTB; TOJIy4eHHE, CoOOUpaHue,
pacro3HaBaHWE€ W HW3Y4YEHUE CBOWCTB BOJOpoAa (TOpEHHE); B3aUMOJIECHCTBUE
Bogiopona ¢ okcunom meau(ll) (Bo3MOXXHO HCIONIB30BAaHUE BUIECOMATEPUATIOB);
HaOMIoIeHWe  OOpa3IOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBaHUE
OCOOEHHOCTEM  pacTBOPEHHsS  BEHIECTB C  PA3jIMYHOM  PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MAaCcCOBOM JO0JIEM pPACTBOPEHHOTO
BEILIECTBA; B3aUMOJICHCTBUE BOJABI C METa/UIaMU (HATPUEM U  KaJbI[UEM)
(BO3MOKHO HCIOJIb30BAHUE BUEOMATEPHUAJIOB); OMPEIECICHUE PACTBOPOB KUCIIOT
U 1IeJ04Yeld ¢ MOMOIIBIO MHAUKATOPOB; UCCIIEI0BaHUE 00pa3I[0B HEOPTraHUYECKUX
BEILIECTB PA3IMYHBIX KJIACCOB; HAOIOJICHUE W3MEHEHHS OKPACKU WHIUKATOPOB B
pacTBOpax KHCJOT U Iejiodeil; m3ydeHue B3aumojehctBusi okcuaa meau(ll) c
PAacCTBOPOM CEPHOM KHUCJIOTHI, KUCIOT C METajylaMH, PEaKUUN HEUTpaIu3alluu;
MOJIyYE€HHE HEPAaCTBOPUMBIX OCHOBAHWM, BHITECHEHUE OJJHOIO METAJlIa APYTUM M3
pacTBOpa COJM; pEUICHHWE SKCIEPUMEHTANBHBIX 3aad mo TeMe «Baxuelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUIN.

Hepuoanuyeckuii 3axkoH U Ilepuoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
. A. MenaeneeBa. CTpoeHue aToMOB. XUMHUYECKasA CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIEC PEaKINH

[TepBbie MOMBITKY KJIacCUPUKALIMU XUMUYECKUX dJIeMeHTOB. [loHsTHE O TpymnTax
CXOJIHBIX JJIEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMEJbHbIC METaJUIbl, TaJOTeHBI,
WHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amMQpOTepHbIE OKCHUIIBI U
TUAPOKCHUJIBI.

[lepuomnueckuii 3akoH. Ilepumoguueckass cucreMa XUMHYECKHX 3JJIEMEHTOB
. . Menneneea.  KopoTkonepuogHas ¥ JUIMHHONEPUOAHAs  (HOPMBI
[Tepuoauueckoit cucreMbl XUMHYECKUX 35eMeHTOB [l. M. MenneneeBa. [lepuonasr
u Tpynmnbl. OU3WYECKU CMBICH MOPSIKOBOTO HOMEpPAa, HOMEPOB IEpUoaa U
TPYIIbI JIEMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aroMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB



[lepnonmueckon cucremsl Jl. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckont cucreme /. . Menneneesa.
3aKOHOMEpPHOCTH HM3MEHEHUSI paauyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U EpUuoaaM. 3HaYEHUE
[Tepuoguueckoro 3akoHa u [lepuoandeckoi CUCTEMbI XUMUYECKUX FJIEMEHTOB IS
pa3BuTHs HAyKH U npakTuku. [{. 1. MenaeneeB — y4E€HbIN U Tpa)IaHUH.

Xumuueckass cBs3b. KoBanieHTHas (MOJsipHAasl M HEMNOJIApHAsi)  CBSI3b.
DIEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAasI CBS3b.

Crenenpb okucieHusi. OKUCIUTENHLHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iporecchbl
OKHUCIICHUSI U BOCCTAHOBJICHUs. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUN DKCIIEPUMEHT: HU3y4deHuEe oOoOpaslioB BEIIECTB METALIOB U
HEMETAIJIOB;, B3aUMOJECHCTBUE THUIPOKCUAA IIMHKA C PacTBOPAMHU KHUCJIOT H
HIEJIOYEHN; MPOBEAECHUE OIbBITOB, WUIIOCTPUPYIOIMIUX MTPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHUE, PEAKIINH PA3JIOKEHUS, COSTUHEHU).

MeknpeaMeTHbIE CBSA3H

Peanuzanuss MeXNpeAMETHBIX CBs3ed MpU M3YYEHHH XUMHUU B 8 Kilacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
IOHATUH, TAK U MOHATUM, SIBJIIOLIMXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSATHSA: HAYYHBIM (akT, THIOTE3a, TEOpHs,
3aKOH, aHaliu3, CHHTE3, Kiaccudukanus, NEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

®dusuKa: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIHI,
PaIuOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKHUM 3apsij, BEIECTBO, TEJO, OOBEM,
arperaTHoe COCTOSIHME BeENIecTBa, Tra3, (U3NYECKUEe BEIWYWHBI, EIUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHEThI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

N3yuenne xumum B 8 Kjacce HAmpaBiCHO Ha JOCTHXKCHUE OOyJaroUUMMCS
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOEHUSI y4eOHOIO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE  pe3yJbTaThl OCBOGHHUS IPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B EIUHCTBE y4yeOHOU H
BOCIHUTATEIbHOU AeaTeabHOCTH OpraHu3aiy B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUHCKUMHU COLIMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMH U HOPMaMHu TOBEIEHHUS U CIOCOOCTBYIOT
npoleccaM CaMOIO3HaHUS, CaMOPa3BUTHS U COLIMAIN3ALIUN 00YYarOIUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCIIE B YACTH:

IMaTpuoTHYecKOro BOCHUTAHUS



1) HEHHOCTHOTrO OTHOWIEHUSI K OT€YECTBEHHOMY KYJbTYPHOMY, UCTOPUYECKOMY
U HAYyYHOMY HACIEIUI0, TIOHUMAHHS 3HAYEHUS XUMHUYECKON HAayKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOW HH(pOpMaIeil o
MEPENOBBIX JOCTUKEHUSIX U OTKPBITUAX MHPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00IIECTBA;

I'pakaaHCKOro BOCIMTAHUSA

2) TpeACTaBICHHS O COLMAJIBHBIX HOPMaX U MPaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCNEOBaTEIbCKOM, TBOPUECKOM W  JAPYrUX  BUAAX
JEeATEIbHOCTH; TOTOBHOCTH K Pa3sHOOOPA3HON COBMECTHOW JEATENBbHOCTH MpHU
BBIIIOJIHEHUH YYE€OHBIX, IO3HABAaTEIbHBIX 3a/ad, BBIIOJHEHUH XUMUYECKHUX
HKCIIEPUMEHTOB, CO3[JaHUU YYEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
YW B3aUMOIIOMOIIM B TIpoLEcce I3TOM Y4YeOHOM JesATEeNbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNIKM CBOMX TOBApUILEH C IO3HULIMH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

IleHHOCTH HAYYHOI'O IO3HAHUS

3) MHMPOBO33PEHUYECKUX MNPEJICTABICHUNA O BEIIECTBE U XUMHUYECKOW peakluH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM W COCTAaBISAIOLINX
OCHOBY JIJIi IOHUMaHMSI CYITHOCTH HAay4YHOW KapTHUHBI MUpa; MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHs NPUPOIBI, B3aHUMOCBS34X YEJIOBEKa C
MPUPOIHOM CPEZIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

4) no3HaBaTeNbHBIX MOTHUBOB, HAIIPABJICHHBIX HAa MOJyYEHHE HOBBIX 3HAHUU MO
XUMUH, HEOOXOIUMBIX ISl 0ObSICHEHUS HAOJI0JaEMBbIX MPOIECCOB U SIBJICHUH;

5) no3HaBaTeNbHON, UHPOPMALIMOHHON U YUTATENBCKON KyJIbTYpbI, B TOM YHUCIE
HAaBBIKOB CaMOCTOSITEJIbHOM palbOThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKHMMH CpeACTBaMU HH()OPMALMOHHBIX
TEXHOJIOTHH;

6) uHTEepeca K OOYy4YeHHI0O U TO3HAHUIO, JHO003HATEIHLHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  camMo00pa3oBaHWIO, TMPOEKTHOM M  HCCIEN0BATEIHCKOMN
JESITEIbBHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHUs B
JTaJIbHEHIIIEM;

D®opMUPOBAHUSA KYJIbTYPbI 310POBbS

7) OCO3HaHHA ILEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHS MOCIEICTBUNA U
HETIPUATHS BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS aJIKOT0JIsl, HAPKOTUKOB, KYpeHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

TpyaoBoro BocnuraHus

8) uHTEpeca K MPaKTUYECKOMY U3yUEHHUIO TpodeccHil u Tpyna pa3IuyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHEHHs MPEAMETHBIX 3HAHUI IO XUMHH, OCO3HAHHOTO BBIOOpA
WHIMBHUIYAIbHON TPACKTOPUH MPOJOIKEHHsST 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;
yCTemHOM mpo(eCCUOHATBFHON IEATEIbHOCTH U PA3BUTHA HEOOXOAUMBIX YMEHUH;
TOTOBHOCTD aJalTUPOBATHCS B MPO(PECCUOHANBHOM Cpee;



IK0JIOrHYeCKOro BOCIIUTAHUS

9) SKOJIOTHYECKH IIeJIECOO0Pa3HOr0 OTHOIIEHUSI K MPHUPOJIC€ KaK HCTOYHHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHUS [IEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza >KU3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bU3NYECKOMY M TCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUS IIEHHOCTH COOJIIOJICHUS
MpaBUJI 0€30MMacHOTO TTOBEICHUSI TP padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIHX,
YIPOXKAIOMIMX 3JJOPOBBIO U KU3HHU JIFOJIEH;

10) cnocoOHOCTH MPUMEHSATH 3HAHUS, MMOTYyYaeMble TIPU U3YUYCHUH XUMUH, JJIS
pelmeHns 3a1ad, CBA3AHHBIX C OKPYKAIOUIEH NPUPOAHOM CPENOM, ITOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHMS TJIOOAJTBLHOrO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHUS] TOCPEACTBOM METOJ0B XUMUMU;

11) 92KOJMOTMYECKOr0 MBIIUJICHUS, YMEHUS PYKOBOJACTBOBATHCS WM B
MM03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATDBI

B cocraBe wmeTanpeaMETHBIX pe3yJbTaTOB  BBIACISIOT 3HAYUMBIE TS
(GopMUpOBaHUS MHUPOBO33PEHUS OOIIEHAYyYHbIE MOHATHS (3aKOH, Teopus,
OPUHLIMI, TUNOTE3a, (PaKT, CUCTEMa, MPOLECC, IKCHEPUMEHT U Jp.), KOTOpbIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HAaHUHM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IEIIOCTHON
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE 0O€CneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHMIO M OCYUIECTBJICHHUIO y4eOHOM
NEeSATETbHOCTH.

MeranpeaMeTHble Pe3yNbTaTbl OCBOEHUS 00pa30BATENbHONM NPOrpaMMbl IO
XUMUU OTPAXKAIOT OBJIAJIEHUE YHUBEPCAIbHBIMU IMO3HABATENIbHBIMU JIEUCTBUSIMH, B
TOM YHCJIE:

ba3oBbIMH JIOTHYECKUMHU AeHCTBUAMH

1) ymMeHueM HCIOJIb30BaTh MPUEMBI JIOTHUYECKOIO MBIIIJICHUS] MPU OCBOECHUU
3HAHWI: PACKPBIBATh CMBICT XMMHUYECKHX MOHATUNA (BBIAEIATh UX XapaKTEpHbIE
MPU3HAKHM, YCTAHABIIMBATh B3aMMOCBS3b C JIPYTUMU TOHSATHUSIMH), HCIOIH30BaAThH
TIOHATHS NIl OOBSICHEHUS OTJCIBHBIX (PAKTOB U SIBICHUI; BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAINA XUMHYECKUX BEIECTB M XUMHUYECKHX PEaKIUi;
yCTaHABJIMBATh TMPUYMHHO-CICACTBEHHBIE CBSI3M MEXKIY OOBEKTaAMU HU3YUCHUS;
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHAYKTUBHBIC, IETyKTUBHbBIE, [0 aHAJIOTHH);
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

2) yMEHHMEM NpPHUMEHSATh B MPOLECCe MO3HAHUS MOHATHUS (MpPEeIMETHbIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMblE€ B XUMUH,
peoOpa3oBbIBATh HIMPOKO MIPUMEHSEMbIE B XUMUU MOJICIIbHbBIE TTPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE
XUMHUYECKON peakuy — IMpH pPelIeHNH Y4eOHO-TIO3HABaTeNbHBIX 3a/1a4; ¢ y4ETOM
TUX MOJEJBHBIX MPEICTABICHUN BBISBISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
NPU3HAKKM HU3YYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U XUMHYECKHX
peaxiuii; BRISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3U U
IPOTUBOPEYMS B M3YYaeMbIX NpPOLECCaxX M SBJICHUSX; MpeajaraTb KpUTEpUU IS



BBISIBJICHUSI 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMIl; CAMOCTOSTENILHO BHIOUPATh
croco0 penieHus: yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB pELICHUS,
BBIOMpATh HauOoJiee MOAXOASIIMA € Y4ETOM CaMOCTOATEIBHO BBIJIEICHHBIX
KPUTEPUEB);

Ba3oBbIMHu Hccae10BaTEIbLCKUMHU JeHCTBUIMH

3) yMeHHeM HCHOJb30BaTh MOCTABJICHHBIE BOIMPOCHl B KAYECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KayeCTBE OCHOBBI i (POPMUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

4) npuoOpeTeHHe OmbITa MO IUIAHWPOBAHUIO, OPraHU3alUU M IPOBEACHUIO
YUEHHYECKUX DKCIEPUMEHTOB: yMEHHME HaOMIoAaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBO/IbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIETOBAHUS, COCTABIATh OTUET
O MpojieaHHOMN padboTe;

Paboroii ¢c ungopmanuei

5) ymeHueM BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETHUPOBATH HH(POPMAIIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJIEpXKaHUsS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHeTa); KpUTHUYECKH OIEHUBATh IMPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

6) yMEHUEM MPUMEHSTh Pa3IUYHbIe METOJII U 3aIPOCHI MPHU MOUCKE U 0TOOpE
MHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJi BBITOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOTO THUIIA; TPUOOPETEHUE ONbITA B
0o0JIacTU  HMCMOJIb30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IMUYHBIX TIOMCKOBBIX CUCTEM;
CaMOCTOATENLHO BBIOMPATh ONTUMANbHYIO (hOpMY IIpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJaull HECIOXXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIUSAMY,

7) yMeHHWeM WCHOJb30BaTh M aHAJU3UpPOBAaTh B Tpoliecce Y4YeOHOU W
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIIIUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOLHOU
Cpenbl,

YHuBepcaJibHbLIMU KOMMYHUKATUBHBIMHU /1€fiCTBUSIMH

8) yMeHHeM 3a71aBaTh BOMIPOCHI (B XOJI€ AUAJIOTA U/ W JUCKYCCUH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (OPMYIHpPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEILHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

9) npuoOpeTeHne omnbITa MPE3EHTALMK PE3YJIbTATOB BBITOJIHEHHUS XUMHYECKOTO
sKCTIepuMeHTa (71ab0paTOPHOTO OMbITA, JAOOPATOPHOUM padOTHI MO HUCCIIECTIOBAHUIO
CBOMCTB BEIIECTB, YYCOHOTO MIPOCKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU MO3HABATEIBHOU U
WCCJIEIOBATENILCKONW JIEATETbHOCTH TPH PEIICHWH BO3HHUKAIOMKUX MpoOjeM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HIHK (00CYXIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBbI€ IITYPMbD», KOOPJMHALMS COBMECTHBIX JICHCTBUI,
OIpe/ieNIeHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHOM paboThI U Ap.);



YHuBepCcaJIbHLIMU PEryJsiTUBHBIMU /I€iiCTBUSIMH

11) yMeHHeM CaMOCTOSITENIbHO OMPENENATh LU ACSTebHOCTH, MIaHUPOBATh,
OCYUIECTBIIATh, KOHTPOJUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTHUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYeHUS] HOBBIX 3HaHUU 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX U PEAKIUSAX;
OLIEHWBATh COOTBETCTBUE MOIYYCHHOT'O Pe3yJIbTaTa 3asiBJICHHOM 1IeIH;

12) ymMeHHeM UCIOJIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, MpeIjaracmbie B
YCJIOBUHM 33/IaHUMU.

HPEIMETHBIE PE3YJIbTATDBI

B cocTtaBe npeaMeTHBIX Pe3yIbTATOB MO0 OCBOCHUIO 0053aTEIHLHOTO COACPIKAHMS,
YCTAaHOBJIICHHOTO JAHHOW NPHUMEpPHOM padouyell MporpaMMoM, BBIIENSIOT:
OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBIC 3HAHMS, YMEHHUS M CIOCOOBI JCHCTBUH,
cnenuuyeckue Mg MPEeIMETHON 00yacTh «XUMHS», BUABI JIESITEIBHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro UWHTEpHpeTanuud, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSIX.

[IpeameTHbIe pE3yabTAThl OTPAXKAIOT CHOPMUPOBAHHOCTh y OOYYAIOIIUXCS
CHEAYIOIINX YMEHUM:

1) packpvisameb cmblcl OCHOBHBIX XHMHYCCKHUX IMOHSITHH: aTOM, MOJICKYIIa,
XAMUYECKUH  DBJIEMEHT, TMPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJIHOPOJHAs), BaJlEHTHOCTb, OTHOCHUTENIbHAsi aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJIIPHAS Macca, MaccoBas
JIOJIsl XUMUYECKOTO AJIEMEHTA B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHUE, COJb, JJEKTPOOTPULIATEIBLHOCTh, CTENECHb OKUCIICHUS, XWMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakiuu 3aMelIeHus, peakluuu OOMEeHa, HK30- M DHIOTEPMHUECKHE DPEaKInu;
TEIUIOBOM A(PheKT peakuuu; sapo aToma, JICKTPOHHBIM CJIOM aToma, aTOMHas
opOuTanb, paguyc aroMa, XUMHYECKash CBs3b, TOJIApHAs U HEMOJSpHAs
KOBAJICHTHAsI CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBast OJIs
BelllecTBa (IPOLICHTHAsI KOHIIEHTpPAIUsi) B paCTBOPE;

2) unntocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUECKHX MOHATHH (CM. I1. 1) 1
IIPUMEHSATH T MOHITHUS PHU OMIMCAHUU BEIIECTB M UX MPEBPAILICHUN;

3) ucnonv3o6amv XAMUYECKYIO CUMBOJIMKY JIJISI COCTaBICHUS (OPMYJ BEIIECTB
Y YPAaBHCHUM XUMUYECKUX PEAKIUN;

4) onpedensimb BaJCHTHOCTh aTOMOB JJEMEHTOB B OMHAPHBIX COCAMHCHHSX;
CTEMICHb OKHCJICHUSI DJIEMEHTOB B OWHAPHBIX COEAUWHEHMSIX; MPUHAICKHOCTh
BEILIECTB K OMNpEJeIEHHOMY KJIacCy COeAMHEHUM 1mo GopMyram; BUA XUMHUYECKON
CBsI3U (KOBaJICHTHASI M MOHHAsI) B HEOPTaHUUECKUX COCTMHEHUSX;

5) packpwieamo  cmoicn llepuongnyeckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  INOHMMAHHWE  NEPUOJUYECKOM  3aBUCHUMOCTM  CBOMCTB
XAMHUYECKUX 3JIEMEHTOB OT UX MOJOXEeHUsS B [lepmogmueckon cucreme; 3aKOHOB
COXPAaHEHHsSI MAacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
y4eHHsI, 3aKOHAa ABOTaJpo; OMUCHIBATHL M XapaKTEePU30BaTh TAOIMUHYIO (HOPMY



[leprnonnueckoi CUCTEMBbI XUMUYECKUX DJIEMEHTOB: Pa3iMuaTh MOHITHUS «TJIaBHAS
noArpynmna (A-rpymnmna)» u «mnobdounas noAarpynmna (b-rpynmna)y», manasie 1 60JbIIHE
NEpPUOJIbI; COOTHOCHUTH  OOO3HAYEHUs, KOTOpblE HMMEIOTCA B  TaOIuIe
«Ilepuoanueckass cucrteMa xumudeckux d3nemeHtoB [[. 1. MennaeneeBa» ¢
YHUCJIOBBIMU  XapaKTEPUCTHUKAMU CTPOCHHMSI aTOMOB XHMHUYECKHX DJEMEHTOB
(coctaB u 3apsn sjapa, 00IIee YHMCIO AJIEKTPOHOB M paclpefeleHUue HUX II0
AJIEKTPOHHBIM CJIOSIM);

6) xkraccuguyuposames XMMUYECKHE DIIEMEHTHI; HEOPTaHWYECKHE BEUICCTBA;
XUMUYECKHE Peakinu (IO YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TeroBoMy 3G (heKTy);

7) xapaxmepuzosams (onucvleams) oONME XUMHYSCKAE CBOWCTBA BEIIECTB
pa3sTUYHBIX KJIACCOB, TIOJATBEPXKAas OINHUCAHWE TMPUMEpPaMU MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

8) mpoenoszuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOTO
COCTaBa; BO3MOXXHOCTHM MPOTEKAHUS XUMHUYECKHX MPEBPAIICHUM B Pa3TUUYHBIX
YCIIOBHUSIX;

9) ebiuucasiMb OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO dJeMEHTa 1Mo (opMysie COSAMHEHHS; MAaCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI 1O YPABHEHHIO XWMHUYECKOU
peakiuy;

10) npumernsimvb OCHOBHBIC OIIEPAIIMU MBICIUTEIBHOHN JCATEIPHOCTA — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — IS W3YYCHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIMi; €CTeCTBEHHO-HAYYHBIC METO/IbI TIO3HAHUS — HaAOIOACHHUE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbII U MBICJICHHBIN);

11) cneoosamsb ipaBUIIaM TOJB30BAHUS XUMUYECKOW TOCYI0H M JTaOOpaTOPHBIM
000OpyZ0BaHUEM, a TAKXKE MPaBWIIaM OOpaIeHus! C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110 BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB TIO
MOJIYYCHUIO W COOMpAHUIO Tra3000pa3HBIX BEHIECTB (BOJAOPOJA W KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BCIIECTBA; IUIAHUPOBATh U MPOBOAWTH XUMHUYECKHE IKCIEPUMEHTHI  TI0
pacmo3HaBaHUIO PACTBOPOB IIENOYEH W KHUCIOT C TOMOIIBI HHANKATOPOB
(;rakmyc, dheHondTaenH, METUIOPAHK U Jp.).



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHue KoandyecTBO 4acoB Buaebl aesireJbHOCTH Buabl, popmbl | D1eKTPOHHBIE
/I | pa3gejioB M TeM KOHTPOJISA (undposbie)
MpOrpaMMBI BCero | KOHTPOJIbHbIE | IPAKTHYECKHE 0BPA30BATEILHbIC
padoThI padoThI pecypeI
1.1. | XumMusi — BakHaA O 2 PackpeiBaTh CMBICII YCTHLH?IE EWWW.prOSV.ruE
o0s1acTh N3y4aeMBbIX HOHATHUI; | OIIPOC;
CCTECTBOSHAHMA U PackppIBaTh poib XUMUH B HpaKaneCKaﬂi
NPaKTHIECKOH IpUpOJIE 7 JKU3HU, | paboTa;
AEATCALHOCTH YyeJlloBeKa, €€ CBS3b C TeCTHpOBaHHe;E
Heobera TIPYTUMU HayKaMU;
1.2. | BemecTBa 15 1 O Kiaccudunmponarth YCTHHﬁ EWWW.prOSV.rui
u XUMHUYeCKHe XUMHUECKHUE peakuuu (110 | onpoc;
peakuun YUCITy 17| COCTaBY HHCLMeHHHﬁE
€arupyroumx i | KOHTPOJIb;
oGpasyrolmxcs BemecTs); | TecTupoBanue;
CocTaBisaTh dbopmybl | IKoHTpOIbHAS
OMHApHBIX BEUIECTB IO | paboTa;
BaJICHTHOCTH u

OIPCACIIATE BaJICHTHOCTD!

no ¢GopMysiaM BEIIECTB;

PaccraBiare

K02 PUITEHTHI B

YPAaBHCHUAX XHMHNYCCKHX




CAKIIU;
CrnenoBatb npaBUIaM
MOJIb30BAHUS XHUMHUYECKOM
NOCyZ0N M TabOPaTOPHBIM
00OpYZIOBaHUEM, a TaKXKe
npaBmJiaM OOpaIeHus] C

BEIIIECTBAMU B
COOTBETCTBUU C
HHCTPYKITUSIMU o
BBITTOJTHEHUIO
1a00pPaTOPHBIX
XUMHUYECKUX OTIBITOB;
lcronp30BaTh pu
BBITIOJTHEHUU y4€OHBIX
3aaHUi W B TMPOLECCE
MCCJIEIOBATEILCKON
NEeATEIIbHOCTH HAy4HO-

MOMYJISIPHYIO JINTEPaATypy
XUMUYICCKOTO
colep KaHusi, CIpPaBOYHBIC
MaTepHabl, pecypchbl
HHTepHeTa;
BricTpauBaTh
pa3BEPHYTHIC TMCHMEHHBIE
W YCTHBIE OTBETHI C
ormopoii Ha HH(POPMAITHIO
n3 ydeOHUKa "




CIIpABOYHBIX MATCpPHAJIOB,

I'PAaMOTHO HUCIIOJIB30BaTh

M3YYCHHBI TTOHATUIHBIMN

anmapar Kypca XUMWH,

Uroro o pazneny

2.1.

Bo3ayx. Kucaopoa.

IHousiTue
OKCHAAX

00

i Y CTHBIN|
PackpbIBaTh CMBICJI, | {OIIPOC;
N3y4aeMbIX TOHATUU U HHCLMeHHHﬁE
PUMEHATh 3TH TOHSITHS | KOHTPOJIb;
P ONHCAHMM  CBOHMCTB | IIpakTHyeckas
BCIIIECTB " nX; | pabora;
[TPEBPALLCHUN; TeCTHpOBaHI/Ie;E
XapaKTepru30BaTh

(onuchIBaTh) COCTaB

BO3/yxa, (QuU3NUECKUe Wu

XUMUUECKUE CBOICTBA:

KHCJIOPOJa, CIOCOOBI €ro

TOJIYYCHUA, TIPHUMCHCHUC

M 3HAUYCHUE B MPUPOJE U

KN3HHU YCJIOBCKA,

CpaBHUBATh peaxkuuu

ITOPCHUA W MCIJICHHOI'O

OKHCJICHUS,

Cobuparb npuOOpbl IS

TIOJIYYCHUA KHCJIOPOJAa:
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(BBITECHEHHEM BOABl |

BO3/IyXa);

Pacrmo3naBaTth  ONIBITHBIM
MyTEM KUCJIOPOX;
HMcrnonp30BaTh

XUMUYECKYI0 CHMBOJIHKY
TUISl COCTaBJICHHS (HOPMYJT
BEILIECTB, MOJICKYJISIPHBIX:
YpaBHECHUH  XUMHUYECKHX
€aKIU C  y4acCTHUEM
KHCIIOPO/JIa;

OOBICHATH CYIIHOCTb
HKOJIOTUYECKUX MPOOJIEM,
CBSI3aHHBIX C
3arpsi3HEHHEM  BO3]1yXa;
CnenoBathb MpaBuIaM

Oe3omacHOl  paboOThl B
1a60paTOPUX MPU UCTIOJIb-
30BAHUU XUMHUYECKOU
MOCYyJIbl U 00OpYIOBaHUS,
a TaKXKe npaBujIam
oOpalieHusi C TOPHOYUMHU
BelIECTBAMH B OBITY;

I [manupoBath 51
OCYILECTBIISITh Ha
[IPAKTHUKE XAMUYECKUE

YKCIIEPUMEHTHI,




MPOBOAUTL HAOJIO/ICHMUS,

J1eIaTh BBIBOJIbI o
€3yJIbTaTaM JKCIIEpHU-
MCHTA;

'Y4yacTBOBaTh B
COBMECTHOIl  paboTe B
rpYIIIeE;

Mcnoap30BaTh 1pu
BBITTOJITHCHU U y4EeOHBIX
3a41aHUM W B IpoLEcce
HCCIICI0BATEILCKON

NEATEIIBHOCTH HAy4HO-
MONYJISIPHYIO JINTEPATYPY
XUMHAYECKOTO
COZIEp/KaHMs, CIPABOYHBIC
MaTEpUAJIBI, pecypchl
NuTepHera;
BricTpauBaTh
a3BEPHYTHIC NTUCHbMEHHBIE
M YCTHBIE OTBETHl C
ormopoil Ha HHQPOPMAIUIO
13 y4deOHMKa 51
CIIPAaBOYHBIX MaTEpHaJOB,
IPAMOTHO  MCIIOJIb30BaTh
M3YyYEHHBI TOHATUWHBIN
anrmapar Kypca XHMUH,




2.2.

Boaopoa.
ITonsaTue
KHCJI0TaX U COJIAX

PackppiBaTh CMBICII YCTHI)HZE
M3y4aeMbIX TOHATUW U | OMPOC;
[IPUMEHATh JTU TOHATHS HHCLMeHHHﬁE
[IPU  ONMCAHWM CBOWCTB | KOHTPOJIb;
BEILIECTB " nx | [IpakTHyeckas
MpEBpaICHUI; abora;
XapaKkTepu3oBaTh TeCTHpOBaHI/Ie;E

(ommuchIBaTh) (UBHUYECKHE

U XUMHYECKHE CBOUCTBA:

BOJIOPOJIa, CIOCOOBI €ro

IIOJIYUCHUS, IIPHUMCHCHUC,

Cobuparb npubop st

MOJTyYCHUS BOJIOPOJIA;

I cronb3oBarTh

XUMHUYICCKYI0O CHMBOJIUKY

JJIs. COCTaBJICHUST (POpMYI

BEIIECTB, MOJIEKYJISIPHBIX

YPAaBHEHUM  XHMUYECKHUX

€aKIMi C  y4acCTHUEM

BOJIOPOJIA,

CnenoBatb MpaBUJIaM

Oe3onacHOil  pabOTHl B

1a60paTOPUX TPU UCTIOJTb-

30BaHUU XUMHUYECKOU

NoCyJlbl U 000OpyHdOBaHUS,

ts TaKXKC IIpaBHJIaM

oOpamieHusi C TOPHYUMH
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BCIIECTBAMH B OBITY;

[ LltanupoBath 151
OCYIIECTBIISITh Ha
MIPAKTUKE XUMHYCCKHUE
SKCIIEPUMEHTHI,
MPOBOAUTL HAOJIO/ICHMUS,
J1eaTh BBIBO/IBI 10
pe3yJibTaTaM
YKCIIEPUMEHTA;
'Y4yacTBOBATh B

COBMECTHOW pabotre B

rpyIIIIe,;

2.3.

Koin4yecTBeHHbIE
OTHOHICHUA
XUMHH

Y CTHBIN|

PackpriBaTh CMBICII

orpoc;

N3YydaCMbIX MOHATUM U

TectupoBanue;;

IIPUMCHATD OTH ITOHATHA, A

[ [icCbMEHHBIH

TAKKC M3YUCHHLIC 3dKOHDI

KOHTPOJIb;

M TEOpUU Ui PELICHHS

ACYETHBIX 3ajad;
Borancisats MOJISIPHYO
Maccy BEILIECTB;
KOJINYECTBO BEILIECTBA,
00BbEM rasa, Maccy
BEIIIECTBA;

IIpoBoanTh pacd€Tel 1O

YPAaBHCHUAM XHMHNYCCKHX
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CaKIIMH: KOJIMYECTBA,

00BEMa, Macchl BEIECTBA

110 U3BECTHOMY!

KOJIMYECTBY, 00BEMY,

MacCCC pPCarcHToOB NI

ITPOTYKTOB peakuuu;

BricTpanBaTh

pa3BEPHYTHIC TUCHMEHHBIC

351 YCTHEIC OTBCTHI C

ornopoil Ha HH(POPMAIUIO

13 ydeOHMKa u

CIIpaAaBOYHBLIX MATCpPHAJIOB,

I'PaMOTHO HCIIOJIB30BaTh

M3yYECHHBI TOHATUWHBIN

anmapar Kypca XUMHH;

2.4.

Bona. PacTBOpBI.
IHonsiTue 00
OCHOBAaHHMAX

BOJbI, €€ pOJIb  Kak

i Y CTHBIN|
PackpriBaTh CMBICII | I0IIPOC;
M3y4aeMbIX TOHATHM U HHCLMeHHLIﬁE
MPUMEHATh STH TOHSITHS | KOHTPOJIb;
[IPU  ONKCAHUM CBOWCTB TeCTHpOBaHI/Ie;E
BEIECTB " ux: | I IpakTnueckas
MPEBPAIIICHHUIA; paborTa;
XapaKTepu30BaTh KOHTponLHa;IE
buzndeckue u | pabora;
XUMUYECKUE CBOMCTBA!
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ACTBOPUTEIIS B
OPUPOJIHBIX  NPOLECCaX;
CocTaBisATh  ypaBHEHHUS
XUMHWYECKUX PpEaKIund C

Y4aCTHEM BOJIBI;
OOBACHATD CYIIHOCTb
HKOJIOTUYECKUX TPOOIIEM,
CBSI3aHHBIX C

3arpsI3HCHUEM TPHPOTHBIX:
BOJ, CIIOCOOBI OYHCTKH
BOJIbI OT IIPUMECEH, Mephl
M0 OXpaHe BOJ  OT

3arps3HCHIS;
I [lmanupoBath 51
OCYIIECTBIISTh Hal
MTPAKTHKE XUMUYCCKUC
HKCIIEPUMEHTHI,
MPOBOAUTL HAOJIIO/ICHMS,
nenaTh BBIBOJTBI 1o
pe3yJbTaTam
HKCIIEPUMEHTA;
CnenoBathb MpaBuIaM
O0e3omacHO  paboOThl B
nabopaTopun npu
HCITOJIb30BaHUH

XUMHUECKON TOCYIbl Ui
000pyIOBAHUS;




HpOBOI[I/ITB BBIYHMCJIICHHUA C

IIPUMCHCHHNCM IIOHATHA

«MacCCoBas 404 BEHIICCTBA:

B pacTBoOpe»;

Hcnonbp3oBath IIpH:

BBITTOJIHCHUH y‘-Ie6HLIX

3aJaHUi W B MPOLECCE

I/ICCJIG,ILOBaTCHBCKOﬁ

JCATCIBHOCTH HAy4YHO-

MONYJISIPHYIO JINTEPATYPY

XUMHWYCCKOI'O

COJICPKaHHA, CIIPABOYHBIC

MaTepHaIbl, pecypcehbl

utepHera;

2.5. | OCHOBHBIE KJIACCHI 11 YCTHLHZ WWW.Prosv.ru
HEOPraHUIeCKHUX Kiaccudunmponarth onpoc;
COeIMHeHHH M3ydaeMple BerecTa Mo | [INCEMEHHEIH

COCTaByY M  CBOWCTBaM; | {KOHTPOJIb;
CocTaBisaTh bopMyIIbI TeCTHpOBaHI/Ie;E
OKCHJIOB, KHUCIIOT, | [IpakTnueckast
OCHOBaHMI, cojeil | |pabora;
Ha3bIBAaTh ux 110 | {KorTpoIbHAsE
MEKTyHAPOTHOM a0ora;
HOMEHKJIATYpPE;

I [porao3upoBats

CBOICTBAa  BEIECTB Ha




OCHOBE o0mmx
XUMHYECKHAX CBOIICTB
N3YICHHBIX
KJIACCOB/TPYIIIT BEIIECTB, K
KOTOPBIM OHHU OTHOCSTCS,
CocCTaBIIITh

MOJICKYJISIPHBIC ypaBHeHH;{E

peaKIuu,
MJUTIOCTPUPYIOITUX!
XAMUYECKUE CBOMCTBA U
CIIOCOOBI MOJTYYCHHUS
BEILIECTB M3YUYEHHBIX
KJIACCOB/TPYIIN, a TaKxke
MOATBEPHKAAIOIINX
FCHETUYECKYIO
B3aMMOCBSI3b MG)KI[Y;
HUMU.;

HpOI/IBBOILI/ITbi
BBIYMCIICHUS o

YPABHCHUSIM XUMHYECKHUX
pEaKIn;

[ [naHnpoBaThH u
OCYULIECTBIISITh Hal
TPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI,

MPOBOAUTL HAOJIOICHMUS,
eIaTh BBIBO/JIbI 10




€3yJIbTaTaM

HKCIIEPUMEHTA;
CrnenoBaTh npaBujIam
Oe3omacHOil  paboOThl B
abopaTtopun npu
MCITOJIb30BAaHUU
XUMUYECKON TOCYABI I/I
000py1I0BaHUS;
lcronp30BaTh pu
BBITIOJITHEHUH y4eOHBIX
3aJaHUd M B MPOLECCE
MCCJIEIOBATEILCKON

NEeATCIIbHOCTH HAy4HO-
MOMYJISIPHYIO JINTEPATypy

XUMHAYECKOTO
COZIEpKaHMsl, CIPABOYHBIC
MaTEepUAJIbI, pecypcsl
NutepHera;

BricTpanBaTh

pPa3BEPHYTHIE NTICHbMEHHBIE
M YCTHBIE OTBETHl C
ornopoili Ha HMH(OPMALUIO
n3 ydeOHUKa u
CIIPAaBOYHBIX MaTEpPHAaJOB,
IPAMOTHO  MCIIOJIb30BAaTh
M3YYCHHBI TTOHATUNHBIM
annapar Kypca XHWMMWH;




Uroro no pazneny

3.1.

IHepuoanueckuii
3aKOH
Iepuoauyeckas
cucremMa
XUMHYECKHUX
3JICMEHTOB

1. U. MenneseeBa.
Crtpoenne aToma

i Y CTHBIN|
PackpriBaTh CMBICIL | I0IIPOC;
I1ePHOIMYECKOr0  3aKOHa; | ITHChMEHHBbIH
IloHnMaTh KOHTPOJIb,
CYILICCTBOBAHUE KOHTponLHa;[E
[IEPUOANYECKON paborTa;
3aBUCUMOCTH CBONCTB TeCTHpOBaHI/Ie;E
XUMHAYECKUX  DIJIEMEHTOB

(u3MeHeHue paguycoB

aTOMOB u

AIEKTPOOTPUILIATETLHOCTH)

1 HUX COCI[I/IHGHI/Iﬁ OT:

T10JIOKCHUSA B ne-

HOINYECKON CHCTEME U
CTPOCHUSA aToMma;
'Y cTaHaBJIUBaTh CBSI3b
MEXKTY MMOJIOKEHUEM
DJICMEHTA B

[IEPUOIUYECKON  CUCTEME

N CTPOCHUCM CIro aToMa

(coctaB W 3apsanm snpa,

o0I1iee YMCiIo 3JIEKTPOHOB

1 paclpelesIeHue HX 10

DJIEKTPOHHBIM CJIOSIM);
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[Iporno3upoBaTh
XapaKkTep VU3MECHECHUS
CBOWCTB DJIEMEHTOB M UX
COCMHEHNN IO TPYyIIaM
" nepruogaM
I leproAM4ECKON CUCTEMBI;
XapakTepu30BaTh
XUMUYECKUE  DIIEMEHTBHI
[IEPBBIX TPEX IEPUOMOB,
KaJIdsd, KaJblUs MO UX
I10JI0’KEHUIO B
[leprnoguyeckon cucreme
1. n. MeHnpeneena;

CrnenoBaTh IIpaBuiIam
Oe3onacHO  pabOTHl B
1a00paTopun pu
MCITOJIb30BAaHUU
XUMHAYECKOU  TOCYbI I/I
000py1I0BaHUS;
BricTpauBaTh

pa3BEPHYTHIE TMCEMEHHBIE
M YCTHBIE OTBETHl C
ormopoii Ha HH(POPMAITHIO
n3 ydeOHUKa u
CIIPABOYHBIX MATEpPHUAJIOB,
PAaMOTHO  MCHOJIb30BaTh
W3YYCHHBIA TTOHATUMHBIM




anmapar Kypca XHUMWH,
M cmons30BaTh pu
BBIIIOJTHEHUN y9eOHBIX
3aJJaHuM TEKCTBI
y4ueOHUKa,  CIIPABOYHBIC
MaTepHUaTbl
(ITepuonnueckyto

CHUCTEMY XUMHYECKHX
SJIEMEHTOB . .
MeHneneena, TaOJIUILY!

PaCTBOPUMOCTHU KHCIJIOT,

OCHOBAaHUM HW COJIEM B

BO/JIC, JICKTPOXUMHUYECKHI

Al HaIpsLKECHUAN
METaJIOB);

lcronb30BaTh pu
BBITTOJTHEHUU y4eOHBIX
3aJJaHUd U B MPOIECCE
MCCJIEIOBATEILCKON
JIESITEIIbHOCTH HAy4HO-

[OIIYJIIPHYIO JIUTEPATYpPY:
XUMHUYECKOTO
COICPIKaHUs, CIIPABOYHBIC
MaTepUallbl, pecypcebl
HurepHera;

3.2.

XuMnueckas CBA3b.

‘PackpbIBaTh CMBICIT!

'Y CTHBIIL
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OKHUCIUTEIBLHO-
BOCCTAHOBUTEJIbHDBIC
peakunu

M3y4aeMbIX MOHATHUM;; | OITPOC;
Onpenensitsb BUJI HHCBMGHHBIﬁE
XUMHUYECKON  CBSI3M B | IKOHTPOJIb;
COCIMHCHUU, TeCTHpOBaHI/Ie;E
Onpenensite cTerneHs | IKonTposibHas
OKHCJICHMSI XHMHYECKOTrO; | paboTa;

HJIEMEHTa 10 (hopmyIie ero

COCIMHCHUA,

Onpenensth SJIEMEHT:
(BemecTBo) —
OKMCJIIUTCIbh M  DJIEMEHT
(BemecTBo) —
BOCCTAHOBHTEIIb,

OOBSICHATH CYIIIHOCTH:
MPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHS,

CocCTaBIsATh JIEKTPOHHBII

OasaHc ¢ yd4€ToM 4YHCIa:

OTJAaHHBIX W IIPUHATBIX:

DJICKTPOHOB,

CocTaBnsiTb  ypaBHEHHE

OKHCIIATEIIBHO-
BOCCTaHOBHTenLHoﬁE
peaxkuuu;

lcnonb30BaTh IIpU
BBITTOJTHEHUH YUEOHBIX

3aIaHUN TEKCTEL




yueOHUKa,  CIPAaBOYHBIC

MAaTCPpHUAJIbL

(IEepUOINYECKYI0 CUCTEMY:

XUMHUYCCKHUX DJICMCHTOB

1. . Menpeneena,
Ta0NMUIly PACTBOPHUMOCTH
KHUCJIOT, OCHOBaHHUN W
coJien B BOJIC,
DIIEKTPOXUMUYECKAN P

HaIPSOKEHU ~ METaJLJIOB);

Uroro no pazneny: 15
PesepBHoE Bpems
OBIIEE KOJIMYECTBO| 68

YACOB 1O
I[TPOI PAMME




HOYPOYHOE INTAHUPOBAHHUE

Ne Tema ypoka Kosmn4ecTBo yacos Bunapbl,
n/n (opmnbIl
BCEro | KOHTPOIBHBIC | NPAKTHIECKHE | yooyirno g
padoThI padoThI

1. |IIpeamer xumuu. Ponib 1 YCTHLHZE
XHUMHUHA B )KU3HHU YCIIOBCKA - - - oInpoc;

2. | XuMus B CUCTEME HayK. 1 0 0 YCTHHI?IE
Mertonbl NO3HaHUS B onpoc;
XUMUU

3. | 3HaKOMCTBO C MpaBUIAMHU 1 | | [IpakTiueck
0€30IacCHOCTHU U N _ as pa60Ta;E
npuémamu paboThI B
XUMHYECKOU
1abopaTopumu.

[Ipaktruueckas padora Ne
1. IIpaBusna paGoThI B
1a00paTOpUU U MPUEMBI
oOparieHus ¢
1a6opaTOPHBIM
000pymoBaHUEM

4. | Tena u BeuiecTna. 1 VCTHLIPVIE
dusnyueckue cBoiicTBa _ _ onpoc;
BEIIIECTB. ATperaTtHoe
COCTOSIHHE BEILIECTB

5. | YwucTsle BellecTBa U 1 TGCTI/IpOBaHi
cMmecu. CriocoOrnl _ _ e,
pas3feneHus CMecen

6. |IIpaktuueckas pabora: Ne 1 0 1 I IpakTrueck
2. Pa3nenenme cmeceit (Ha| | as  paboTa;
npumepe OUYUCTKH
MTOBAPEHHOMW COJIN)

/. |ATOMBI ¥  MOJEKYJIBI. 1 O O VCTHLH?IE
[lpoctele W ClokHBIE | | OIpoc;
BEILIECTBA

8. | XuMHYEeCKUE DIEMEHTHI. 1 0 0 hj_ﬁ_)_(_)_’!‘_l_/}_p_g?gljé
3Haku (CUMBOJIBI) _ _




XUMHUYCCKHUX 3JICMCHTOB

ATOMHO-MOJNEKYJIIAPHOE

YYEHHE. 3aKoH
HOCTOSIHCTBA COCTaBa
BEIIIECTB

Y CTHBIN|
oI1poc;

10.

Xumudaeckast hopmyra.
BanentHOoCTh aTOMOB
XUMHYECKUX DJIEMEHTOB

Y CTHBIN|
oI1poc;

11.

CocraBneHue
XUMHUYECKUX (HopMys IO
BaJICHTHOCTH.
Haxoxnenue
BAJICHTHOCTH XMMHUYECKHX
AJIEMEHTOB 1O (hopmyJie

] [icbMeHHBbI
1 KOHTPOJIb;,

12.

OTtHoOcHUTENbHAA aToMHas
macca. OtHOcCUTEbHAS
MOJIEKYJISIpHAsl Macca

Y CTHBIH|
oI1poc;

13.

Pemenue 3aja4 Ha
BBIUMCJICHHE
OTHOCHUTEIbHOM
MOJICKYJISIPHOM MAacCChI
BEIIESCTB

I [icbMeHHBI
1 KOHTPOJIb;,

14,

Maccosast qois
XUMHUYECKOT'O DJIEMEHTA B
COETMHEHUN

Y CTHBIN|
oI1poc;

15.

Pemienne 3a71a4 Ha
BBIUMCIICHUE MaccOBOM
JIOJIN XUMHYECKOTO
aneMeHTa 1o  GopmyIe
COCIUHCHUS

I [icbMeHHBI
1 KOHTPOJIb;,

16.

dusnueckue u
XUMHUYECKHE SIBJICHUS.
XUMHYECKas] PEaAKIIHS

Tectuponas
ue;

17.

IIpr3naku wu  ycinoBus
IIPOTEKAHUS XUMHUUYECKUX
peakuin

Y CTHBIH|
orpoc;




18.

3aKOH COXpAaHEHUsI MACCHI

BEILIECTB. M.B.
JIOMOHOCOB — yYEHBIN-
SHUUKJIONEAUCT

Y CTHBII]
oIpoc;

19.

XUMUYECKUE YPABHEHUS

I [icbMeHHBI
1 KOHTPOJIb;,

20.

Turbl XUMHYECKHX
peakimii  (COCTUHCHUS,
pa3JIoXKEeHUs, 3aMEIICHNS,
oOMeHa)

] [icbMeHHBI
1 KOHTPOJIb;,

21.

Ypok  00o0OmieHuss
CUCTEMAaTHU3AIMH 3HAHUN

Y CTHBIH|
oI1poc;

22,

YPOK KOHTPOJISL 3HAHUI

KonTponbpHa
s paboTa Io|
TEMeE:
[lepBoHauas
bHBIC
XUMHUECKHE
MTOHATUSL. ;

23.

Bo3nyx — cmech raszos.
CocraB Bo3tyxa

Y CTHBIH|
oIr1poc;

24,

I [icbMeHHBI
1 KOHTPOJIb;,

25.

Tennoson s dext
XUMHUYECKOU peakuuu,
MOHSITHE 0
TEPMOXUMUYECKOM
YpPaBHEHUH,  BK30- U
SHAOTEPMUYECKUX
peakuusx

Cnoco0b1 HOJIy4EeHUS
KHCJIOpOJa B
nabopaTopuu u
MPOMBIIUIEHHOCTH.

IIpnmenenue kucnopoaa

Y CTHBIH|
OI1poC;

26.

[Ipaktuueckass pabora Ne

1

[IpakTHYecK;

e 1




3. [Tonyuenue U
coOupanue  KHCIOpOa,
M3yUYCHHE €ro CBOMCTB

27,

Kpyrosopor kucnopona B
npupoze. Tommmso (yromib
U MeTaH). 3arpsi3HECHHE
BO3/lyXa, CIOCOOBI €ro

IPEIOTBPAIICHHS.
VYcunenue MNapHUKOBOTO
addekra, paspylieHue

O30HOBOT'O CJIOA

Y CTHBIN|

onpoc;

28.

Bopopon — xumuueckuii
DJIEMEHT u IPOCTOE
BeniecTBo. Haxoxnenue B
npupojie, (puznUecKkue Hu
XUMHUYECKHEe CBOMCTBA (Ha
IIPUMEPE B3aUMOJICUCTBUSA

C HEMeTaIaMH U
OKCHIaAMHU METAaJJIOB),
MPUMEHEHUE,  CHOCOOBI
MTOJTYICHUS

Y CTHBIN|

o11pOoC;

29.

[Ipaktuueckass pabora Ne
4. [Tonyuenue u
coOupanue BOJOPOJA,
W3y4YE€HHUE €TO CBOMCTB

I [pakTrueck

ass  paboTa;

30.

IlousTe 0 KHUCJIOTaX ©
COJIIX

Y CTHBIH|

o1poc;

31.

KomuuectBO  BerecTBa.
Mous. MosisipHast Macca

] [nCbMEHHBI

1 KOHTPOJIb;,

32,

3aKkoH ABorazapo.
MousipHbIii 00BEM Ta30B

Y CTHBIH|

ormpoc;

33.

Pemienne 3a71a4 Ha
B3aMMOCBS3b KOJHMYECTBA
BEIleCTBA, O0O0BEMa H
Macchl ra3oB. Pacuértel mo
XUMHUYECKUM YPABHEHUSIM

I [icbMeHHBI

1 KOHTPOJIb;,




34,

Pacuétpl mo XMMHUYECKUM
YPaBHEHUSIM.
[Ipumenenue 3aKOHa
ABoraapo

I [icbMeHHBI

1 KOHTPOJIb;,

35.

dusnueckue CBOMCTBA
BOABl. AHalN3 W CHHTE3
—  METOABl  HM3YYECHHUS
cocTaBa BOJIBI.
XHUMHUYECKUEC CBOMCTBA
BOJIBI (peaxiuu C
MeTaJlJlIaMH, OKCHJIaMU
METaJIJIOB U HEMETAILJIOB)

Y CTHBIN|

onpoc;

36.

Ilonsatue 00 OCHOBaHHUIX
U HHIUKATOpax

Y CTHBIH|

orpoc;

37.

Boga kak pacTtBOpuUTEIb.
PactBOpBHI.
PacTtBopumocCTh BeliecTB
B Boje. HackileHneie u
HEHACBIIICHHBIC
pacTBOPHI

Y CTHBIH|

o1poc;

38.

Konnentpanus
pacTBOPOB. Macconas
TOJIS BELIECTBA B
pactBOpe. Bpruucienus: ¢
MCIIOJIb30BAHUEM MOHATHS
«MaccoBas J0JIS
BEILIECTBA B PaCTBOPE»

I [icbMeHHBI

I KOHTPOJIb;,

39.

[Ipaktuueckass pabora Ne
5. IIpurorosiienue
pacTBOPOB c
OIPEIETIEHHOU
KOHLIEHTpaLuEn

I IpakTueck

as  paboTa;

40.

Pouib pacTBOPOB B
opupoAae W B KU3HHU
yenoBeka.  KpyroBopot
BOJbI B npUpoe.
3arpsi3HEHUE TMPUPOAHBIX
BoJ. OXpaHa M OYMCTKa
MPUPOIHBIX BOJ

KoHTponbpHa

s paboTta 10

TCMC

Kucnopon.

Boz:opo;:[.Boi

J1d.




41. |Ilepssbie IOTIBITKU Y CTHBIN|
KJ'IaCCI/I(I)I/IKaI_II/II/I OIIpocC;
XUMUYECKUX DJIEMEHTOB.

IlomatTne o  rpymnmax
CXOJIHBIX 3JIEMEHTOB
(1Ie104HbIC u
IEJIOYHO3EMENbHBIC
MeETaJlbl, raJIOTeHBI,
UHEPTHBIC rasbl).
DIIEMEHTBHI, KOTOpbIE
oOpasyror  aMmdoTepHbIe
OKCHJIbI U TUAPOKCHU/IBI

42. | Nonnas XUMHUYECKas YCTHBIfIE
CBA3b OIIpOC;

43. | Knaccudukanus YCTHBIfIE
HCOPraHN4CCKUX OIpocC;
COCIMHEHUN

44. | Okcunpl: COCTaB, [ [ICEMEHHBI
KJ]aCCI/I(l)I/IKaHI/ISI 71 KOHTpOJ'IB;E
(OCHOBHBIE, KHUCJIOTHBIE,
amdoTepHbIe,

HecosieoOpasyroIue),
HOMEHKJIaTypa
(MexayHapoaHast u
TpUBHAIIbHAS).
[Tonmyuenue u
XAMUYECKUE CBOMCTBA
KHCIIOTHBIX M OCHOBHBIX
OKCHJIOB

45, | OcHoBaHUA: COCTaB, I IiceMeHHBI
KJIacCU(HUKaIIHS, i KOH”[]Z)OJ'IB;E
HOMEHKJIaTypa
(MexxmyHapoHas u
TpUBUAJIbHAS),
dusnueckue 17}

XUMUYECKUE  CBOWMCTBA,
CIOCOOBI MOTYYEHUS
46. | AMdoTepHbIE OKCUIBI U 'VCTHBI

e — 1




TUAPOKCUIBI, UX CBOMCTBA
Y TIOJTyYEHHE

47.

Kucnotsr: COCTaB,
Kiaccuukanus,
HOMEHKJIATypa,
dbu3nYeckre CBONCTBa

Y CTHBIN|

onpoc;

48.

Kuciotsr: XUMHUYECKUE
CBOMCTBA, CIIOCOOBI
MOJIYYCHHUS. Psan

AKTHUBHOCTH MCTAJIJIOB

I [icbMeHHBI

1 KOHTPOJIb;,

49.

Conu (cpennue):
HOMEHKJIaTypa, CIOCOOBI
MOTyICHUS,

B3aNMOJIEMCTBUE COJIEU C
MeTalJaMH, KHCJIOTaMH,
HIEJIOUYaMU U COJISIMU

Y CTHBIN|

orpoc;

50.

Beruncinenus 1o
YPAaBHEHHSIM XHUMHUYECKOMN
peakiuu

I [icEMeHHBI

i KOHTPOJIb;,

ol.

I'enernueckas CBSI3b
MEKITY KJIlaccaMu
HEOPTraHUYECKUX
COCJIMHCHU I

] [icbMeHHBI

I KOHTPOJIb;,

92.

[Ipaktuueckass pabora Ne

6. Pemenue
AKCIIEPUMEHTAJIBHBIX
3aJa4 I10 TeME
«OCHOBHBIC KJIaCCHI
HEOPTaHUYECKUX
COECIMHEHUN

I [pakTrueck

as  paboTa;

53.

Ypok  o0o0OmeHuss w
cCUCTEMaTU3auy 3HAHUU

Tectuponas

ue;

o4,

YPOK KOHTPOJIS 3HAHUI

KoHTponbpHa

s paboTa Mo

TCMC.

OCHOBHBIE

KJIACChI




HEOpPraHUYec

KHX

coenHHeHHﬁ.E
)
95. | Ypok  0000mieHus u [ [ncbMEHHBI
CHCTeMAaTH3aIi1 3HAHHH i KOHTPOJIb;
56. | Ctpoenue aTOMOB. YCTHBIfIE
CocTaB aTOMHBIX sJEp. onpoc;
N3oTonbl.  DNEKTPOHBI.
dusznyecKui CMBICII
MOPSIKOBOTO HOMeEpa
AJIeMEHTa
57. |llepuoanyueckuii 3aKoH H TCCTI/IpOBaHi
[lepuognueckast cucrema ne;
XUMHUYECKUX  DJIEMEHTOB
J1.1. Menneneena.
Ilepnonpi, IPYIIIBI,
noArpynmsl. Pu3n4ecKuit
CMBICTT HOMEPOB TEpHUOA
U TPYTIIBI
58. | CtpoeHne 3IEKTPOHHBIX [ lucrMeHHBI
000JI0YEK aTOMOB IEPBBIX i KOH”IpOJ'IB;E
20 XAMUYECKUX
AIIEMEHTOB
MEPUOIMYECKON CUCTEMBI
J1. 1. Menpaeneena
99. | Xapakrepucruka [ licbMEHHBI
XUMHUUYECKOTO  DJIEMEHTa i KOHTPOJIb;
0 €ro TMOJIOKCHUIO B
IIEPUOJIUYECKON CHUCTEME
1. 1. MenpaeneeBa
60. | 3HaueHue VCTHBH?IE
MNEPUOANICCKOTO 3aKOHA U onpoc;
NIEPUONYECKON CHCTEMBI TTHCEMEHHEI

XAMHYECKUX  DJIEMEHTOB
JUISL pa3BUTUA HAYKU H
MPAKTUKH.

J1. 1. Menpeneen —

i KOHTPOJIb;,




Y4EHBIN,
IpaXIaHUH

ncgaror u

61.

YPOK KOHTPOJIS 3HAHUHI

TectupoBas;

ne;

62.

SHCKTPOOTPHHaTeJIBHOCTB

aTOMOB
OJICMCHTOB.
CBiA3b.

XUMHUYECKUX
XUMHA4YeCcKas
KOBaJICHTHAA

Y CTHBIH|

onpoc;

IMOJIpHAd WM KOBAJICHTHAA
HCIIOJIAApHAs

63.

CreneHpb OKUCIICHUS

] [icbMeHHBI

i KOHTPOJIb;,

64.

OKHUCIUTEIIHLHO-
BOCCTAHOBHUTEIILHBIC
peaKunun (OBP).
[Ipoueccel oOkuCAEHHUS W
BOCCTAHOBJICHUS.
Oxucnaurenu u
BOCCTAHOBHTEIIN

] [icbMeHHBbI

1 KOHTPOJIb;,

65.

CocraBnenue ypaBHEHHM
OKHUCJITUTENBHO-
BOCCTaHOBUTEIbHBIX
peaKumit 51 CXeM
AJIEKTPOHHOTO OanaHca

I [icbMeHHBI

1 KOHTPOJIb;,

Y CTHBIN

o1poc;

66.

Ypok  o0oOmieHuss
CHUCTEeMAaTH3allu1 3HaHUH

Y CTHBIH|

orpoc;

67.

Ypok Pa3BUBAIOIIETO
KOHTPOJIA 3HAHUM. XUMUS
B JCUCTBUM

KonTposibHa

s paboTta 10

TCMC

[lepuoanuec

KU 3aKOH

J1.1.

MeHpeneena..

CrtpoeHue

dTOMOB.




XuMuueckas

CBJ3b.

OKHCIUTEND,

HO-

BOCCTAHOBUT,

CJIbHBIC

peaKkuuu. ;

68.

Kucnopon —
XUMHUYECKUN DJIEMEHT U
npoctoe BemiecTBo. O30H.
Haxoxnenue kuciopoaa
B IIpupojie, GU3NIECKUE U
XUMHUYCCKHE CBOICTBa
(peakuun OKHCIICHHUS,
ropenue). Ilonarue 06
OKCcHUAaxX

Y CTHBIN|

ornpoc;

OBIIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 knace/Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 001IeCTBO
«3narensctBO «lIpocBenieHue»;

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.AM. Pageukuii. Xumus. Jlunaktuyeckuii matepuan 8-9 kiaccol: M.:
[Ipocsemenne, 2018.

2.H.H. T'apa. Xumusi: ypoku B 8 kiacc: nocodue ansa yuutens /H.H. apa- 2-e
u3J., nepepadorannoe - M.: IIpocsemenue, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

WWW. Prosv. ru

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

YUYEBHOE OBOPYJIOBAHUME

1. Crennpr:

"[lepnoanueckas cucrema .M. Menneneesa"
"Tabnuia pactBopuMocTu”

"TexHuka 6e30macHOCTH"
"ONEKTPOXUMUYECKHUN PsIi HAPSHKEHUA METAJLIOB"
2.Monenn:

1. Kpucrannnueckas pemérka noBapeHHON COJIH.
2.Kpucramnuueckas pemérka aimasa

3. Kpucramnuueckas pemérka rpadura

4 Kpucrannuyeckasi pemeTka Meiu
3.Konnekuuu:

AJIOMUHUN

Boiiokna

KameHHbI! yTOJb U IPOAYKTHI €0 IepepaboTKu
MeTasibl U CriaBbl

Crexno u u3aenus u3 CTekiia

Torumso

UyryH u cranb

Topd
Y nobpenus



OBbOPYIOBAHUE JUIA NPOBEJEHUA JABOPATOPHBIX,
IMPAKTHYECKUX PABOT, IEMOHCTPALINHU

MyJbTUMETUNHBIA IPOEKTOP

Hoytbyk

XuUMHUYECKOe 000pYyI0BaHHE U PEAKTUBBI AJIs MPOBEACHUS JTA00OPATOPHBIX OMBITOB
U IPAKTUYECKUX pabOT



JInct BHeceHus: u3MeHeHuil B Padouyro mporpammy

n/n

Tema ypoka

Jlara
no
IVIAHY

Jlara
no

pakrty

IIpuunna
BHECCHUS
U3MEHEHUS

HopmaTruBHoe
000CHOBaHHE
(nmpuxa3s
THPEKTOopA,
COIIaCOBaHMeE
¢ 3/m)

IMoanuck
3/]1 mo
YP




