


INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1Mo XMMUHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTABJIECHA HA OCHOBE
TpeOoBaHUl K pe3yJbTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOILIEro
obOpazoBanms, npencraBieHHbIx B ®I'OC OOO, a Ttakke Ha OCHOBEe (denepanbHOW padodeit
MIPOrPaMMBbI BOCIIUTAHUS U C YIETOM KOHIICTIIIMH MPENOIaBaHus YIeOHOTO MpeaMeTa «XUMUs» B
oOpa3oBaTenbHbIX opranu3anmsx Poccuiickoir @eneparum.

[IporpaMMa 1o xumuM Aa€T MpeACTaBIeHUE O IeNsix, oOumie crpaTerun oOydeHwus,
BOCHHUTAHMUSI W Ppa3BUTHUA OOYy4aIOUIUXCS CpPEICTBAaMU Y4eOHOro IpeJMeTa, YCTaHABIIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEp)KaHHe, MPEIyCMaTpUBACT paclpesielieHne e€ro mo KiaccaM |
CTPYKTYpUPOBaHHUE IO pa3jieiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPENENSIET KOJIUUYECTBEHHbIE 1
KaueCTBEHHbIC XapAKTEPHUCTHKU COJEpKaHUS, PEKOMEHAYEMYIO IOCJIEJO0BAaTEIbHOCTh HU3yYEHUS
XUMHH C Y4ETOM MEXIPEIMETHBIX M BHYTPU MPEIMETHBIX CBS3€H, JIOTUKH y4eOHOro Impoiiecca,
BO3PACTHBIX OCOOCHHOCTEH O0yUYaroMMXCsl, ONMpPEAesieT BOZMOKHOCTH MpPEAMETa sl pealn3anun
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 0Opa3oBaTENbHOW MNpPOrpaMMbl Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, a TaKKe TpeOOBaHUH K pe3yabTaTaM 00y4eHHUs] XUMUU Ha YPOBHE
nueneil u3ydeHWs MpeaMeTa M OCHOBHBIX BHJAOB  y4eOHO-TIO3HABATEIbHOW JESATENbHOCTH
00yJaroIerocs 0 OCBOCHUIO YI€OHOTO COICPIKAHMSL.

3HaHME XUMHH CIYXHUT OCHOBOM Jisi (POPMUPOBAHUS MHUPOBO33PEHUSI O00YYaroIIerocs, ero
MIPEJICTABICHUM O MaTepHaIbHOM EIMHCTBE MHUPA, BAKHYIO POJb UTPalOT POpMUpYyEMble XUMUEH
MIPEJICTABJICHUS] O B3aMMOIIPEBPALICHUSIX YHEPTHH U 00 HBOJIOLMU BEIIECTB B MPUPOAE, O MyTAX
pelieHns  rI00albHBIX MPOOJEM  yCTOMYMBOIO  pa3BUTHsSI  4YEJIOBEUECTBA —  ChIPHEBOM,
SHEPreTUYECKOH, MUILEBOM U AKOJIOTMYECKOM 0e3011acCHOCTH, MPOOJIEM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealli3alli BO3MOXKHOCTEH [UIsl caMOpa3BUTHUSI U (POPMUPOBAHUS KYJIBTYpPhI
JUYIHOCTH, €€ o0IIeH 1 (PYHKITMOHATLHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHME MBIIUIEHUS U TBOPUECKUX CHOCOOHOCTEH oOyuaromuxcs,
HAaBBIKOB ~ UX  CAMOCTOSATENbHOW  yueOHOW  JEeATENbHOCTH,  OKCIEPUMEHTANBHBIX U
UCCIIEIOBATENIbCKUX yMEHUN, HEOOXOJUMBIX Kak B TOBCEAHEBHOW IKW3HH, TaKk M B
po¢eCCuOHAIBHON eATETbHOCTH;

3HAKOMHUT CO crienn(PUKON HAYYHOTO MBIIUIEHUS, 3aK1a/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsI/Ia
Ha €IWHCTBO TMPHUPOABl M 4YEIOBEKa, SBJISETCS OTBETCTBEHHBIM JTarnoM B (OpPMHPOBAHUU
€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K NIPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHie 00y4arOIIUXCs.

JlanHble HampaBleHUST B OOYYEHHMM XUMHUU OOECIIEUMBAIOTCS CIHEU(UKONH coaep KaHus
y4eOHOro mpeaMeTa, KOTOPBIM SBISETCS MeJarornuecky aJalTHPOBAHHBIM OTPaKEHHUEM 0a30BOM
HayKH XMMHUHU Ha ONpe/IeIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOro OOLIEro 0Opa3oBaHUS OPHEHTUPOBAH HA OCBOCHHE
00y4aIOIUMUCST CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XMMHHU, OCHOB HEOPTaHMYECKON XUMHH U
HEKOTOPBIX OTJIETbHBIX 3HAUUMBIX OHSITHI OpraHN4eCKON XUMHH.

CtpykTypa coaepkaHusi MporpamMmbl 1O XUMHUHU c(opMHpOBaHa Ha OCHOBE CHCTEMHOIO
noaxona kK e€ mi3ydeHuro. CoJep’KaHUE CKIIAJbIBAETCS U3 CUCTEMbl MOHATUH O XMMHUYECKOM
9JIEMEHTE U BEIECTBE M CUCTEMbI IOHATHH 0 XUMU4ecKoil peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUITY IOCIEAOBATEILHOIO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX
MIpe/ICTaBJICHUI Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[[. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUs O CTPOCHUH aTOMa U XUMUYECKOU CBS3H;

— MpeCTaBIIeHUH 00 ANIEKTPOTUTHUECKON AUCCOIMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHMS pPacCMaTPUBAIOTCS HA OCHOBE SMIMPHUYECKH IMOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEI0BATEIBHO OT OJHOTO YPOBHS K JAPYrOMY, BBIITOJIHSS
GyHKIUN OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BELLECTB.

OcBoeHue mporpaMMbl IO XHMHH CHOCOOCTBYET (DOPMHUPOBAHHIO TMPEACTABICHUS O
XUMHUYECKOM COCTaBIIAIOIICH HAay4HOM KAapTHHBI MHpa B JIOTUKE €€ CUCTEMHON IPUPOJBL,
LIEHHOCTHOTO OTHOILIECHMs K HAy4HOMY 3HAHMIO M METOJAM IIO3HAaHMs B Hayke. M3yueHue xumuu
MIPOUCXOJUT C MPUBJICUCHUEM 3HAHUMN U3 paHee M3YUYECHHBIX y4eOHBbIX MpeaMeToB: «OKpyKarouuil
Mup», «buonorus. 5—7 knacce» n «duszuka. 7 Kimacey.

[Ipu u3y4eHUH XMMHUHU MPOUCXOIUT (OPMHPOBAHME 3HAHUI OCHOB XMMHUECKOW HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON JCATEIEHOCTH YEIOBEKA U KaK OHOTO W3
KOMIIOHEHTOB MHPOBOM KYJIbTYypbl. 3agadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CUCTeMbl XMMHUYECKUX 3HAHMA — BaXHEUIIUX (DaKTOB, MOHATHUN, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHM MHPOBO33PEHYECKOTO XapakTepa, s3plka HAyKd, B
NpUOOLICHNN K HAyYHBIM METOJaM IMO3HAHUS MPHU W3YYEHUH BEIIECTB M XUMHUYECKUX PEAKIHi, B
dbopMUpOBaHMM W Pa3BUTHUHM [O3HABATEIbHBIX YMEHMH W HMX NPUMEHEHUH B Yy4eOHO-
MO3HABATENBHON W y4eOHO-HCCIIEeIOBATENbCKON JEATENIbHOCTH, OCBOCHHHM MpPaBHI 0€30MacHOro
0OpalIeHus C BEIIECTBAMHU B TIOBCEIHEBHOW KHU3HH.

[Ipy u3yyeHMM XUMUU Ha YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)KHOE 3HAUEHUE
MPUOOPETN TaKKe LeH, KaK:

— (opMHpoBaHHE HHTEIUIEKTYalbHO PA3BUTON JMYHOCTH, TOTOBOM K CcaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOSATEIbHOMY MPUHATHUIO PELICHUM, CIOCOOHON a/laliTUpPOBAThCs K OBICTPO
MEHSFOLUMCS YCIIOBHSIM JKM3HU;

— HalpaBJIEHHOCTh OOy4YeHMs Ha CHUCTEeMaTH4ecKoe NpuoOIIeHne oO0ydJaroumxces K
CaMOCTOSITENIbHON MO3HABATENILHOW JIESITeIbHOCTH, HAYYHBIM METOaM MO3HaHUs, (OPMHUPYIOLIIM
MOTHBAIIMIO U Pa3BUTHE CLIOCOOHOCTEHN K XUMUU;

— ofecrnieueHne YCIOBHUH, CIOCOOCTBYIOIIMX MPUOOpPETEHHI0 OOYYaIOUIUMUCS OIbITa
pa3HOOOpa3HON JesATeTbHOCTH, IMO3HAaHMS M CAMONO3HAHUS, KIFOYEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIBHOE 3HAYEHUE JJIs1 PA3IMUHBIX BUIOB JESATEIBHOCTH;

— (popmupoBanue o06miel (yHKIIMOHATHLHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTHU, B TOM
qyclie YMEHUN OOBACHATH U OLICHUBATh SIBJICHUS OKPYXKAIOIIEr0 MUpPA, UCIOJb3Yys 3HAHUS U OIIBIT,
MOJTyYEHHBIE MTPU N3YUYEHUHU XUMHH, IPUMEHATh UX MIPU PELICHUH po0sIeM B TOBCETHEBHOM KU3HU
U TPYZAOBOU E€ATEIBHOCTH;

— (opmupoBanue y oOydaromuxcsi TYMaHUCTUUYECKUX OTHOILIEHHWH, MOHUMaHUsl 1IEHHOCTH
XUMHUYECKUX 3HAHUU /I BBIPAOOTKH SKOJOTHMYECKH I€JIecCO00pa3HOro MOBENEHHS B OBITY H
TPYJOBON JEATEIBHOCTU B LEJISAX COXPAaHEHHs CBOErO 3J0POBbA U OKPYXKAIOLIEH IPUPOLHOU
Cpelbl;

— pa3BUTHE MOTHBAIUH K 00yUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHS O0IIEYEeIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaNpaBJICHHOCTH JaJlbHENIIEro 00yYeHHUS.



OOmiee 4mciIO 4YacoB, OTBENEHHBIX Ui M3YYCHUsS XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocraBisieT 136 yacoB: B 8 kiacce — 68 dacoB (2 4aca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumun. Posib XuMuu B )KM3HU YesloBeKa. XMMUS B CUCTEME HayK. Tena U BEeUecTBa.
dusnuecKkue CBOMCTBA BEILIECTB. ArperarHoe coctosinue Beuects. [loHaTre o MeToaax nmo3HaHus B
xumuu. Yncteie BemecTBa u cMecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHUX AJ1eMEeHTOB. [IpocTbie
U CJIOKHBIE BEeUIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi hopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeuiecTB. OTHOCUTENbHAas aToMHasg Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonunuectBo BemectBa. Moibs. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACChl U YHCIIA
CTPYKTYPHBIX €IMHHII BemiecTBa. Pacyérel mo GpopMmynaMm XUMHUECKUX COCTUHEHUH.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XHUMHUYECKas peakuuss U €€ IMpU3HAKU. 3aKOH
COXPaHEHUS MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccudukamums XUMHUYECKUX peaKiuit
(coemuHeHuUs, pa3IoKeHHS, 3aMeIcHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHMHYECKOW IOCYIOH, MpaBWIaMH Pa0OTHI B JIAOOPATOpUU W MpUEMAMH
oOpatieHusi ¢ J1abopaTOpHBIM O0OpYyIOBaHMEM, H3yUY€HHWE U OINUcCaHuE (U3MYECKUX CBONCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HaOMoIeHne (Pu3nveckux (IJIaBICHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKe, KUIEHHUE M KOHJEHCAIUsl BOJAbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHNE MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCJIOTOW) SIBICHUH, HaOIIOICHHE U
OIMMCaHWE MPHU3HAKOB MPOTEKAaHUs XMMHYECKHX PEaKIMil (pa3joKeHUe caxapa, B3aUMOJICHCTBUE
CEPHOM KHUCJOTBI C XJOpUIAOM Oapus, pasioxeHue ruapokcuaa meau (ll) mpu HarpeBaHuw,
B3aMMOJICHCTBHE XKene3a ¢ pactBopoM coiu menu (I1), n3ydenne cnocoOOB pa3iesieHus CMECei: ¢
MIOMOUIBI0 MarHuTa, (UIbTPOBAHME, BBIAPUBAHHUE, NUCTWLIALMSA, XpoMmartorpadus, MpoBeaeHUE
OYMCTKM TIOBApEHHOM coiM, HAONIOJIEHMEe M ONKCAaHHE pe3yJbTaTOB IPOBEACHHS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3/JaHUe MOJieNieil MOJIeKyT (IIapOCTEPIKHEBBIX ).

Basueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucnopong — sneMEHT M NMpPOCTOE BELIECTBO.
Haxoxaenue kuciaopoaa B mpupoje, pusnueckue U XMMHUYECKHE CBOMCTBA (peakiuu TOpeHwHs).
Oxcunpl. Ilpumenenune xkucinopoga. CrocoObl MOMydeHHs] KHUCIOpoJa B JIabopaTopuu U
npoMbliieHHocTd. KpyroBopot kucnopoga B mpupoge. O30H — auioTponHas MoauuKanus
KHMCJIOPOJIA.

TennoBoil >pdexT XUMHUYECKOH peakiuH, TEePMOXUMHYECKHE YpaBHEHHs, O3K30- U
SHAOTEPMHUUYECKUE peakUuu. TOIUIMBO: yroJb W METaH. 3arps3HEHUE BO3JlyXa, YCHIEHUE
napHUKOBOTo 3¢ deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bognopon — anemeHT u npocroe BemecTBo. Haxoxaenue Boiopoaa B npupoje, Guandeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCO0BbI monydeHus. KuciaoTsl u conu.

Monsipabiii 00BEM Tra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbl. HacelmeHHble u
HEHaCBILIEHHbIE pacTBOPHI. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi 107151 BEIIeCTBa B pacTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHoBaHMs. Ponb pacTBOpOB B NpUPOJE M B JKU3HM UEJIOBEKA.
Kpyrosopot Bozs! B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.



Knaccudukanmss Heopranmdeckux coenuHeHuil. Oxcunbl. Krnaccudukamus OKCHIIOB:
cosieoOpa3ymonue (OCHOBHBIE, KUCIOTHbIE, aM(pOTEpHbIe) U HecoleoOpasyromue. Homenknarypa
okcu0B. duznyeckue U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Knaccudukanus oOcHOBaHMI: MIENOYM W HEPAaCTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. @Pu3znueckne M XUMHUYECKHME CBOMCTBa oOcHoBaHUM. [lomyuenue
OCHOBaHUM.

Kucnorsl. Knaccudpukamms xucnor. Homenkmarypa kucnor. PHU3HUECKHE M XUMHUYECKHUE
cBoicTBa KUCIOT. Psin aktuBHOCcTH MeTaiuioB H. H. bekerosa. [lonydyenue kucnor.

Comu. Homenknatypa cosneil. @usnyeckrue U XUMHUYECKHE CBoMcTBa colieil. [lomydenue
COJIEH.

['eneTnueckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeeNieHuEe COJepaHUs KUCIOpOoAa B BO3JyXe, MOIy4YeHHE, COOMpaHHeE,
pacro3HaBaHHE€ M H3YYE€HUE CBOICTB KHCIOPOAa, HAONIOJCHHE B3aWMOJCHCTBUS BEIECTB C
KHUCJIOPOJIOM W YCIIOBUS BO3HUKHOBEHHS M TPEKpPAIICHUs] TOpPEeHHs (TMo)apa), 03HAKOMIICHHE C
o0Opa3amMu OKCHJIOB U OMKMCAHHUE X CBOWCTB, MOJIy4eHUE, cCOOUpaHue, paclio3HaBaHUE U U3yUyeHUE
CBOKMCTB BoJiOpoJia (ropeHue), B3auMojeicTBue Bojaopoma ¢ okcugom wmeau (1) (Bo3MoxkHO
WCIOJIB30BAaHNE BHUICOMATEPUANIOB), HAOIIOACHHWE OOpPAa3lOB BEIIECTB KOJIUYECTBOM | MO,
WCCIIE/IOBAaHNE OCOOCHHOCTEH  pacTBOPEHHUS BEWIECTB C  PAa3IUYHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAcCOBOM J10JI€il pAacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICIICTBIE BOJIBI C MeTaUlaMH (HATpUeM M KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBAaHHE OOPA3IOB HEOPraHWYECKHX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIt0/ICHNE W3MEHEHUS OKPAaCKM HHJIUKATOPOB B PACTBOpPAX KHCIOT W MICIOYCH, H3YUCHHE
B3aumoJeiicTBus okcuaa menu (l1) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METaJIaMu, peakiui
HEWTpalnu3aluu, OJy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METalIa IPYTUM U3
pacTBOpa COJM, pEIICHUWE OJKCHEPUMEHTABHBIX 3aJad 1o TeMe «BakHedmume KIacchl
HEOPTraHUYECKUX COCTMHECHHI.

Ilepuoanyecknit 3axon u Ilepuoamyeckass cucremMa XumMH4yeckux diementros JI. M.
MenpeneeBa. CTpoeHue aToMoB. XMMHYeCKas CBSA3b. OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[TepBble MOMBITKUA KIACCU(DUKAIIMKM XUMHUUYECKUX JIEMEHTOB. [loHSATHE O rpymnmax CXOJHBIX
AJIEMEHTOB (II€JIOYHBIC U IIEeJIOYHO3EMENbHbIE METAlIbl, TaIOT€Hbl, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIPOKCUIBL.

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema Xxumudeckux odnemeHtos JI. N
MenneneeBa. KopoTkonepuonHas u JuiMHHomepuonaHas @opmbl [lepuoguueckoil  cuctemsl
xumuueckux oanemeHtoB JI. WM. MenneneeBa. Ilepuomsl u rpynnel. DU3HUECKUNA CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIIEMEHTA.

Crpoenue aromoB. CoctaB atroMHbIX saep. M3otomnbl. OnekTpoHsl. CTPOEHHE 3JIEKTPOHHBIX
o0omouek atomoB TepBbIX 20 XuUMHUUYecKHX »dJeMeHTOB llepmommdeckoit cucremsr [[. U.
MenneneeBa. XapakTepUCTUKa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoiyiokeHuto B Ilepmoanueckoit
cucteme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH W3MEHEHUs pajryca aTOMOB XHMHUYECKHUX DJIEMEHTOB, METATUYCCKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIIIaM U MEPUOIaM.

3nauenue [lepuoguyeckoro 3akoHa u [lepruonueckoi cuCTeMbl XUMUYECKUX AJIEMEHTOB TS
pa3BuTUA HayKu U npakTtuku. [. Y. MenneneeB — y4€HbBIN U TpakIaHNH.



Xumuueckas CBS3b. KoBanentHas (monsipHas u HENoJIsipHast) CBS3b.
DNEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucnenus. OKUCTUTEILHO-BOCCTAHOBUTEINbHBIE peakiuu. [Ipoliecchl okucienus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHne oOpa3IoB BEIISCTB METAUIOB M HEMETAJLIOB, B3aUMOJICHCTBUE THAPOKCHIA IMHKA
C pacTBOpaMU KHUCIOT M IIEJIOYEH, INPOBEICHUE OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIil (TOpeHHe, PeaKIui pa3oKeHUs, COSIUHECHHUS).

Meosicnpeomemmnvwie ceasu

Peanuzarust MeXnpeaMeTHBIX CBs3€H MPU M3y4YEHUU XMMHHU B § KJIACCE€ OCYIIECTBISETCS
4yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBCHHO-HAYYHBIX MOHSTHH, TaK W MOHSATUH, SBISIOIIHXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO-HAY4YHbIE MOHATHUSA: Hay4HbIH (akT, rUnoresa, Teopus, 3aKOH, aHaJIU3,
CUHTE3, Kiaccu(uKamms, TMEePHOJUIHOCTh, HAONIONCHUE, OSKCICPUMEHT, MOJACIUPOBaHUE,
HU3MEpPEHHE, MOJIEIIb, SIBJICHUE.

®usuka: wmarepusi, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUI, H30TOIbI,
PaMOaKTUBHOCTb, MOJIEKYJNa, JJIGKTPUYECKUI 3apsii, BEIIeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (PU3WYECKHE BEIMYUHBI, CIUHUIBI HM3MEPEHHUs, KOCMOC, IUIAHETHI,
3B€31561, CoHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpacdus: armocdepa, runpocdepa, MUHEpaNbI, TOPHBIE TOPOIbI, MOJIE3HBIE UCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMH4YeCKasi peaKus

[lepuonnueckuin 3akoH. llepmoamyeckas cucrema xumuueckux diemeHtos [l U
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHMH CBOWCTB XMMHUYECKUX HJIEMEHTOB
MEPBbIX TPEX NTEPHOJOB, KaHs, KAJIbIHMSI U WX COCAMHEHUH B COOTBETCTBHH C TOJIOKECHUEM
snemeHToB B Ileproanueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XUMHYECKOM CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTH CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEMIETKU U BUAa XUMHYECKOU CBSI3U.

Knaccudukanuss m HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAILIMXCS K Pa3IUYHbIM KJaccaM HEOPTaHMYECKUX COCIMHEHHH, TeHETUYECKas CBS3b
HEOPraHUYECKHUX BEIECTB.

Knaccudukanuss XuMUYECKUX PEAKIUMNA 0 Pa3IUYHBIM TMPU3HAKAM (10 YHUCIY U COCTaBy
YYaCTBYIOIIUX B PEAKIIUU BEIECTB, MO TEIIIOBOMY 3(P(HEKTy, 0 UBMEHEHUIO CTENEeHEH OKUCICHUS
XUMHUYECKHUX JJIEMEHTOB, TI0 0OPAaTUMOCTH, MO YYaCTHIO KaTaau3aTopa). DK30- U SHI0TEPMHUYECKHE
peakLu, TepPMOXUMHUYECKUE YPABHEHHSI.

[TonsiTe o ckopocTH Xxumuueckoil peakuuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHUMBIX
XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U reTeporeHHbIX peakiusax. [lonarue o karamuse.
[lonsiTe 0 XUMHUYECKOM paBHOBeCHUU. DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUYECKON peakiuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMH, DJCKTPOHHBIM  OamaHC  OKHUCIUTENHHO-
BOCCTAHOBUTEIBHON peakiuu. CocCTaBiIeHHE YpaBHEHUW OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTOIb30BAaHUEM METO/1a JIEKTPOHHOTO OanaHca.



Teopust 3IEKTPOIUTUUECKON IUCCOLUALMU. DJIEKTPOJIHUTHI W HEAIEKTPOIUTHI. KaThOHBI,
aHUOHBI. MeXaHU3M JUCCOLMALMU BEIIECTB C Pa3IW4YHBIMU BUJAMH XUMUYEeCKOW cBsi3u. CTeneHb
nuccouuanui. CHUIIbHBIE U C1a0ble 3JEKTPOIUTHI.

Peakuuu noHHOro obmeHa. YcCIIOBUS MPOTEKaHUs peaKUil MOHHOTO OOMEHa, IMOJIHbIE U
COKpalllEHHbIE HMOHHBIC ypaBHEHHS peakuuil. CBOWCTBAa KHCIOT, OCHOBaHUW W COJIEM B CBETE
MPEJICTABICHUIA 00 3JIEKTPOIUTHYECKOH auccoruanyu. KauecTBeHHbIe peakiiny Ha MOHBL. [loHsaTHe
0 TUJIPOJIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIGHHE C MOJIEISIMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJIJIOB ¥ HEMETAJUTOB (TpaduTa U anmasa), CII0KHBIX BEIIECTB (XJIOPHUIa HATPHSI ), UCCIICIOBAHHE
3aBHUCUMOCTH CKOPOCTH XHUMHUYECKOW pPEaKUMHd OT BO3ACUCTBUS PAa3IMYHBIX (PaKTOPOB,
HCCIIEIOBaHUE DIJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoOLleccCa JTUCCOLMAIUU KHCIOT,
menoued U cojeil (BO3MOXHO HCIIOJIb30BaHHWE BHUIEO MAaTEpUajoB), IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIINX TNPU3HAKM NPOTEKAHUS peakiuii HMOHHOro oOMeHa (oOpa3oBaHHE OcCajKa,
BbIJIEJICHUE Ta3a, OOpa30BaHUE BOJbl), OIBITOB, WJUIIOCTPUPYIOLUIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIH (TOpeHue, peakiuHu pPa3lioKEeHUs, COCAUHEHHs), DPACllO3HaBaHHE
HEOPraHMYECKUX BEIIECTB C TOMOINBIO KAayeCTBEHHBIX pEaKIMi Ha HOHBL, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyuibl M MX coeIMHEHUSA

O6mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHbIE CTEIIEHU
okucienusa. CtpoeHue u (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TallOT€HOB. XHUMHYECKUE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJCIHCTBHE € MeTaUlaMM, HEMeTaUlaMM, IIeJIouaMu).
XnopoBogopoa. CosnsiHasi KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJydeHHE, MpuMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJIOPOJA Ha OpPraHW3M 4eJoBeKa. BakHeWine XJIOpUAbl U UX HAXOXKICHHUE B
IpHUPOJIE.

OOmas xapakrepuctuka »37meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHusd. CTpoeHne U (QU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOIU(UKAIIMHM KUCIOPOAA U cepbl. XMMUYECKHE CBOICTBA CEpBI.
CepoBosiopoJi, CTpoeHue, pU3nuecKue U XuMuieckrue cBoiictBa. OKCHIBI cepbl KaKk MpeACTaBUTENN
KHCIOTHBIX OKcuaoB. CepHas KuciaoTa, (U3MYECKME M XHUMHUYECKHe cBolcTBa (00mmMe Kak
MIpe/ICTaBUTENsl Kjlacca KHUCIOT U crneuuduueckre). XUMUYECKUE pEeakluu, JeKallle B OCHOBE
MIPOMBIIIJIEHHOTO CIoco0a MOoJy4deHus: cepHol KucioThl. [Ipumenenue cepHoit kucinotsl. Comnu
CepHOM KHUCIIOThI, KAUeCTBEHHAsl peaklus Ha cynab(paT-uoH. HaxoxxneHue cepbl U €€ coelMHEeHUH B
npupoae. XUMHUECKOE 3arps3HEHHE OKpPYXKAIoIIeH Cpelbl COCIUHEHUSIMH cepbl (KUCIOTHBIE
TOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MpeA0TBpaIlECHUS.

OOmast xapakrepucTuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHe B PUpoJe, (PU3NYECKHEe U XUMUYECKUE
cBoiictBa. KpyroBopor a3zora B mpupoae. AMMHak, ero (pusMyeckue M XHMHUYECKHE CBOMCTBA,
nosiydueHue u npuMeHenne. Coau aMMOHUS, UX (QU3HYecKre U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.
KayecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydyeHue, (U3NYEecCKue M
XMMHAYEeCKHe CBoicTBa (00IIME Kak TMpeACTaBUTENsl Kiacca KUCIOT M CIEHU(pHUYECKUE).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX ya00peHui. XumMuueckoe
3arpsi3HEHUE OKPY KaloIel cpeibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa,
noyBsl ¥ BoJoéMOB). Pocop, annorponHsie Moaudukanuu hocdopa, pusnueckue 1 XMMUIECKHE
cBoiictBa. Oxcupa docdopa (V) u dochopnas kucnora, uU3MYecKue U XUMHUUYECKHUE CBOWCTBA,
nosydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPEHUIA.



OO6mass xapakrepuctuka d31eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHUS. YTIEepol, aIOTPONHBbIE MOIM(UKAINH, PAaCIpOCTpaHEHHE B
npupoje, pu3nYeckue U XMMHUYECKHe CBoWcTBa. AncopOuus. KpyroBopor yriepoga B mpupoe.
Oxcuasl yriuepoaa, ux (pu3nMveckre M XUMHUYECKHUE CBOMCTBA, JEWCTBHUE HA YKUBbIE OPTaHHU3MBIL,
MOJy4YeHHe W MPHUMEHEHHE. DKOJOrMYecKrue mpolieMsbl, CBsA3aHHbIE ¢ okcuaom yriaepoma (I1V),
TUIOTE3a TI00aTBHOTO MOTETUICHUS KIIMMATa, TapHUKOBBIN 3 (eKT. YronpHas KUCIOTa U €€ COJH,
ux (U3NYECKUe U XMMHUYECKHE CBOMCTBA, MOJIydeHHE M NpuMeHeHue. KauecTBeHHAs peakius Ha
KapOoHaT-uOHBI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUILIUHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO035UCTBE.

[lepBoHauabHBIE TOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCNMHEHMSX YIiepoia
(MeTaH, 3TaH, YTHICH, alleTUJICH, YTaHOJI, TIMLEPHH, YKCYCHas KucioTa). [IpupoaHbie HCTOYHUKH
YTJIEBOJIOPOIOB (YTrojib, MPUPOJAHBIN Ta3, HEPTH), MPOAYKTH X MepepaboTku (OEH3MH), UX POJIb B
ObITYy W TPOMBINIICHHOCTH. [loHATHE O OMONOrMYecKH Ba)KHBIX BEIECTBAX: JKHUpaX, OelKax,
yIJIeBOAaX — M HMX pPOJIM B JKU3HU YeJOBeKa. MaTepuaabHOE E€IMHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCTUHECHUH.

Kpemuuii, ero d¢usnueckue u XHUMHUECKHE CBOICTBa, IMONIY4YCHHE M TMPUMEHEHHE.
Coenunenus kpeMmHus B npupojae. Obmme npeacrasienus o6 okcune kpemuus (V) u kpemuueBoit
kuciote. CHIIMKAThl, UX HCIOJIB30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaXHeWIIIe CTPOUTEIbHbIE
MaTepualibl: KepaMuKa, CTEeKJIO, LEMEHT, OeToH, jkene300eToH. Ilpobiembr OGe3o0macHOro
WCIOJIb30BAaHUS CTPOUTENBHBIX MAaTEpUaIoOB B MOBCEAHEBHON )KU3HHU.

Xumuueckuii 3xcnepumenm:

u3ydeHne oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI, IPOBEICHUE
KayeCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBI M HAOJIOJCHHE NPU3HAKOB MX IPOTEKAHUS, OIBITHI,
oTpaxarwlinue (u3nveckre U XUMHUYECKHE CBOMCTBA TajoreHOB M HMX COEAMHEHUN (BO3MOXKHO
WCIIOJIb30BaHUE BUJEOMATEPHUANIOB), O3HAKOMJIEHHE ¢ 00pa3liaMd XJIOPUIOB (TaJOT€HUIIOB),
O3HaKOMJICHHE C o0OpasmamMu ceppl W €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHAIOB),  HaOMIOZCHWE  Tpollecca  OOyIJIMBaHUS ~ caxapa  MOJ  JEHCTBUEM
KOHIIEHTPUPOBAHHOW CEpHOW KMCJIOTHI, M3y4eHHE XHMHUYECKHUX CBOMCTB pa30aBIE€HHON CEepHOM
KHUCJIOTHI, MPOBEJCHHE KAueCTBEHHOW peakUuu Ha Ccynb(har-uoH W HaOJoJIeHHe Npu3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMHU a30Ta, (ochopa M HUX COEAMHEHUN
(BO3MOKHO HCIIOJIb30BaHME BMJIEOMATEPHANIOB), 00pa3llaMHu a30THBIX U (OC(OpHBIX YAOOpEeHUH,
NoJIy4eHue, cooupaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB aMMMaKa, IPOBEACHNE KaueCTBEHHbIX
peakiuii Ha MOH aMMOHUS U GochaT-uoH U U3yUEeHHEe IPU3HAKOB UX MPOTEKaHMs, B3aUMOJIeHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C Melbl0 (BO3MOYKHO HCIOJB30BAHUE BUICOMATEPHAIIOB),
M3ydeHHe MOJeNiell KPUCTALNTMYECKUX PEmETOK anMasa, rpadura, (yiuiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  a/IcOPOLIMK  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM
IPOTHBOra3a, MOJy4yeHue, coOMpaHue, paclo3HaBaHWE M H3YyYeHHE CBOICTB YIJIEKHUCIOIO rasa,
MPOBE/ICHNE KAaYeCTBEHHBIX PEaKIMii Ha KapOOHAT W CWIMKAT-UOHBI W W3YyYEHHUE TPU3HAKOB HX
MPOTEKaHHs, O3HAKOMJICHWE C TPOAYKIHMEH CHIMKATHOW TPOMBINIICHHOCTH, pEUICHUE
SKCHEPUMEHTATIbHBIX 33134 10 TeMe «BaxxHel1e HeMeTaIbl U UX COSIUHEHUSD.

MeTaJljibl M MX COEIMHEHHUS

OOmiast XapaKTepUCTHKA XUMUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH HX ITOJIOKECHUS
B llepnogmueckoit cucreme xumuueckux sieMmeHToB J[. M. MenpaeneeBa M CTPOEHHMsS aTOMOB.
Crpoenue MeramaoB. MeTtaliMueckasl CBA3b M MeTaJuIMYecKas KpHUCTaIM4ecKas peréTka.
DNEeKTPOXUMHUYECKUI psii HampspkeHuil MeTtayuioB. Pusnyeckue M XMMHUYECKHE CBOWCTBA
MeTtaiioB. OOmue crnocoObl moiaydeHus: MeTaiioB. [loHATHE O KOppPO3MM METauIOB, OCHOBHBIE



CrocoObl 3amuThl WX OT Kopposuu. CriaBbl (CTallb, YyTyH, TIOPATIOMHHHKA, OpOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lenounble MeTaIUIBL: MOJIOkEHUE B [lepuoanueckor cucteMe XuMuyeckux sneMeHToB [, 1.
MeHeneeBa, CTpOCHHE UX aTOMOB, HAXO0XACHHUE B Ipupojie. Pu3ndeckue U XUMHUYECKUE CBOMCTBA
(Ha mpumepe Hatpus U Kanusi). OKCUIIbI U TUAPOKCUIBI HATpUA U Kanus. [IpuMeHeHune menouHbIx
METAJUIOB U UX COCIMHEHUH.

[IlerouHO3EeMENIBHBIE METAJIIIBI MATHUM M KaJIbLUW: 1O0J0KeHUe B [lepuoguueckoil cucreme
xumuyeckux sneMeHtoB JI. M. MenpneneeBa, CTpoeHHME HMX aTOMOB, HAxXOXKJIEHHE B IPHUPOJE.
@usznueckue M XWMHYECKHE CBOMCTBA MarHvsl M Kajplusd. BaxHednmme coeauHEHUs KaabLus
(oxcua, ruapoKcu, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B llepuommyeckod cucreme xuMuuyeckux sieMeHros I, M.
MeHneneeBa, CTpoeHUE aToMa, HaxOoXxAeHUE B npupoje. dusmyeckne M XMMHUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA U THIPOKCHIA AIFOMUHHUS.

Kene3o: mnonoxenue B Ilepuonnueckod cucreme XuMmuueckux saementoB /[l H.
MenpeneeBa, CTpoeHUE aToMma, Haxo)kJaeHue B mpupone. duznueckue U XMMHUYECKHE CBOWCTBA
xeneza. Oxcunwl, ruapokcunsl u conu >kenesa (ll) m sxemesa (), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB M CIUIABOB, MX (PM3UYECKUMHU CBOMCTBAMH, N3yUCHHE
PE3yNIbTaTOB KOPPO3HHM METAIIOB (BO3MOXXHO HCIOJIB30BaHUE BHAEOMATEPUAIOB), OCOOEHHOCTEN
B3aMMOJICHCTBUS  OKCHMJA KalbliUd M HaTpus C BOJOM (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCJIEIOBAaHUE CBOMICTB JKECTKOW BOJBI, IIpollecca TOPEHHs JKele3a B
KHCII0pOo/ie (BO3MOXKHO HCIIOJIb30BAHKUE BUIEOMATEPHAIIOB), IPU3HAKOB IPOTEKAHUS Ka4€CTBEHHBIX
peaKivii Ha WOHBI: MarHMs, Kalblus, amroMuHus, nuHka, xenesa (1) u xemesza (1), mequ (1),
HaOII0/IeHHEe U OMKCaHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATpPUS, Kalus U KalbLHA
(BO3MOYKHO HCITOJIb30BAaHUE BHUJEOMATEPHUAIIOB), UCCIIEOBAaHUE aM(POTEPHBIX CBONCTB T'MIPOKCHIA
ATIOMUHMS U TUIPOKCHJA LIMHKA, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a7ad 1no Teme «Baxkueiiue
METaJUIbl U UX COCTUHEHUSD.

XuMus M OKpy:Kamowmas cpeaa

BemecrBa 1 marepuanbl B IOBCEAHEBHOM >KM3HM 4YeEJIOBEKAa. be30nacHoe HMCIONIb30BaHUE
BEUIECTB M XMMMUYECKHUX peakiuii B ObiTy. [lepBas mnomomb OpH XUMHYECKHX OXOrax u
OTpaBJICHUSIX.

XUMHUECKOe 3arpsi3HEHHE OKpy»Karolled cpenbl (MpeaenbHas JOMYCTHMas KOHLIEHTpAIUs
Beniects, nanee — [1JIK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MpooIIeM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPUAIbI).

Mesicnpeomemmnie céasu

Peanmu3anus MexXnpeaIMeTHBIX CBA3EH NPU M3YYEHHH XMMHUHU B 9 Kilacce OCYLIECTBIISIETCS
yepe3 MCIOJIb30BaHUe KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSTHUN, TaK U MOHSATUH, SBISIOLINXCS
CUCTEMHBIMU JIJIS1 OTJENIBHBIX IIPEIMETOB €CTECTBEHHO-HAY4YHOT'O IIUKJIA.

OOm1re ecTeCTBEHHO-HAYYHbIC TIOHATHUS: HaYYHBIM (akT, TUIOTE3a, 3aKOH, TEOPHs, aHAIN3,
CUHTE3, Kiaccuukanus, MEepUOJUYHOCTh, HAONIOJCHHE, OJKCIEPUMEHT, MOJEINPOBAaHUE,
U3MepeHue, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3(PPEeKT, TEXHOJIOTUS, MaTepHAIIbI.

®usuka: wmarepus, aToM, DJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJA, W30TOIBI,
pPaaMOaKTUBHOCTb,  MOJIEKYJa, DJIEKTPUYECKUH  3apsj, IMPOBOJHUKH,  IOJYIPOBOAHMKH,
TUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeIO, OO0BEM, arperaTHOe€ COCTOSHUE BelIeCcTBa, ras,



PacTBOp, pacTBOPUMOCTB, KpUCTAJUTMUECKasi PeIIETKa, CIUIaBbl, (GU3NUECKUE BEITMYNHBI, CANHHIIBI
U3MEpEHUs, KOCMUUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE€31b1, ColHIIE.

buonorusi: ¢Qotocunres, npixanue, Ouocdepa, IKOCUCTEMa, MHUHEpPAIbHbIE YIOOpeHMUs,
MHKPOAJIEMEHTBI, MAKPOAJICMEHTBI, INTATEIIbHBIC BEIIECTBA.

[eorpadus: armochepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TOPOABI, TTOJIC3HbIE HCKOMAeMbIC,
TOILUIMBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IMTPOT'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B XO/I€ OOy4YeHUsS XUMUU B €IMHCTBE Y4eOHOW M BOCHMUTATEIHHOHN JCSITEILHOCTH B
COOTBETCTBUU C TPATUIIUOHHBIMH POCCUUCKUMU COLMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMHU, MPHUHITHIMH B OOIIECTBE MpaBUIaMH M HOpPMaMH TOBEJCHHUS M CHOCOOCTBYIOT
IpoLeccaM caMONO3HaHUs, CAaMOPA3BUTHS U COIIMAIN3ALIUN 00YyYatOIUXCsl.

JInyHOCTHBIE PE3yJAbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM TMO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMM W PACHIUPEHHUE ONBITAa JCSITEIIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YACTH:

1)maTpuoTu4ecKoro BOCIUTAHUA:

LIEHHOCTHOTO OTHOIIECHHSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY M HAYYHOMY
HACJICIUIO0, TIOHMMaHUWsl 3HAYCHHUS] XMUMHYECKOH HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOW HHQOpMAIME O MepefoBbIX AOCTIXKEHUSX U OTKPBITHSAX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
H 00I1eCTBa;

2)rpa:;KIaHCcKOr0 BOCIIUTAHUA:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMax U TMPaBWJIAX MEXJIMYHOCTHBIX OTHOILIECHUN B
KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTM B OOIIECTBEHHO TIOJIE3HOH, yueOHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKON M APYrHMX BHUAAX JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOM JI€ATENbHOCTH TPU BBHINIOJHEHUM Y4Y€OHBIX, MO3HABATENBHBIX 3a/1ay, BBINOJIHECHUU
XUMHUYECKHUX IKCIEPUMEHTOB, CO3JaHIH Y4€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B MPOIIECcCe ITON Y4eOHOI AesITeNbHOCTH, TOTOBHOCTU OLIEHUBATh CBOE MOBE/ICHUE
Y TIOCTYIIKH CBOMX TOBApHIIEH C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEICTBUM MOCTYIIKOB;

3)LIeHHOCTH HAY4YHOI'0 O3HAHMS

MHUPOBO33PEHUECKHE  MPEACTaBICHUST O  BELIECTBE W XHMHYECKOM  peakivH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKd U COCTAaBISIOLIME OCHOBY IS
MMOHUMAHUS CYITHOCTH HAay4YHOW KapTHUHBI MUPA, MPEJICTABIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSL MIPUPOJbI, B3aMMOCBA35AX YEJIOBEKa C MPHUPOAHOU CpPEIoi, O POJIM XMMHUHU B MO3HAHHUU
3TUX 3aKOHOMEPHOCTEN;

MO3HABATE/IbHBICE MOTHBBI, HaIlpPaBJIEHHbIE HA TMOJYYCHHE HOBBIX 3HAHMM 110 XHUMHH,
HEOOXOaUMBIE I OOBSCHEHHS HaOMIOJAaeMbIX TPOIECCOB H  SIBJICHUN, IO3HABaTEIbHOM,
MH(OPMALIMOHHON M YUTATEIhCKOM KYJIbTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENILHON paboThI C
y4eOHBIMU TEKCTaMH, CIPABOYHOW IUTEPATypOil, JOCTYNMHBIMH TEXHUYECKUMH CpPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJOTHIA;

WHTEpeC K OOYYEHHWIO U TI03HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTHh K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENbCKON NIEeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAMpPaBIEHHOCTH U YPOBHS O0y4YeHUS B HajbHEHIIIEM;

4)(popMUPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTH YKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/J0POBBIO, YCTAaHOBKH
Ha 3JIOpOBBIA 00pa3 JKU3HH, OCO3HAHHE TIOCIEICTBUNA W HEMPHUITHE BPEIHBIX MPUBBIYCK
(ynotpebneHusi ankoroiis, HApPKOTHUKOB, KYPEHHs), HEOOXOJUMOCTH COOIIOACHUS TMPaBUI
0€30macHOCTH MPU 0OpaIEHNN ¢ XUMHUYECKHMHU BEIIECTBAMH B OBITY M peabHOM KH3HU;

5)TpynoBoro BocnuTaHus:



MHTEpEC K MPaKTUYECKOMY H3yYeHHUIO0 Ipodeccuil U Tpyaa pa3IuyHOrO poja, yBaKEHUE K
TPyLy U pPe3yJibTaTaM TPYJAOBOM JNEATEIbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHWUU TI0 XUMHUH, OCO3SHAHHBIN BHIOOP MHIMBUAYAIBHON TPACKTOPUU MPOIOIDKEHUS 00pa3oBaHUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
noTpebHOCTeH, ycnemHoi npodecCuoHaIbHONW NESITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B MPO(ecCHOHABHOM cpejie;

6)3K0/10rM4YeCKOr0 BOCTIUTAHUSA:

9KOJIOTMUYECKU IIeJieco00pa3Hoe OTHOIIEGHHE K MPUPOJE KaK MCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHHMMAaHUE ILIEHHOCTH 3J0POBOro M 0e€30macHOro oodpasa KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3I0POBBIO, OCO3ZHAHUE
[IEHHOCTU COOJIOJCHMS MPaBWJI OE30MaCHOTO MOBEIEHUs NpH paboTe ¢ BEHIECTBAMH, a TaKkKe B
CUTYaLUX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH MPUMEHSTh 3HaHUS, NOJydaeMble MPU U3YyYECHUH XUMUHU, Ui PEIICHUs 3ajad,
CBSI3aHHBIX C OKPYXAWOUIEH NPUPOJHOM CpENOM, Uil TOBBIIEHUS YPOBHS 3KOJOTHYECKOMN
KYJBTYPbI, OCO3HAHHSI TJIOOATBLHOTO XapakTepa JKOJOTHMYECKUX MPOOIeM M IMyTed UX pelieHHUs
IIOCPEJICTBOM METOJOB XHWMHHU, HKOJIOTHYECKOTO MBILIJICHUSI, YMEHHUSI PYKOBOACTBOBATHCS UM B
[M03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMATIBLHON NPAKTUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pe3yNbTaTOB BBIACISAIOT 3HAYUMBIC I (HOPMHUPOBAHHS
MHUPOBO33pEHHUsI OOIIEHAayYHble MOHATHUSA (3aKOH, TEOPHs, NPUHLUII, THIOTEe3a, (PakT, cUcTema,
MIPOLIECC, SKCIIEPUMEHT U JAPYroe.), KOTOPHIE HCIOJIB3YIOTCI B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
mpeIMeTax W TMO3BOJISIOT Ha OCHOBE 3HAHWH W3 ATUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HAy4YyHOM KapTHHE MHpaA, U YHHUBEPCAJIbHbIE Y4YeOHBIC ACUCTBUS (IMO3HABaTEIbHBIC,
KOMMYHHUKATHUBHBIC, PETYISTUBHBIC), KOTOpbIE OOECIeYyuBalOT (POPMUPOBAHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU AESITENbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHUS UCTIOIb30BATh MPUEMBI JJOTUYECKOTO MBIIIEHUS! TP OCBOCHUH 3HAHUM: PACKpPHIBATh
CMBIC XUMHYECKHUX TOHATUHN (BBIACIATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIMBATH B3aMMOCBS3b
C APYTHUMH TOHSTHUSIMH), UCIIOJIB30BATh MOHATHUS JUIsl OOBSICHEHUS OTJEIBHBIX (DAKTOB W SIBIICHU,
BBHIOMPATh OCHOBAHUS W KPHUTEPUU IS KIACCU(PUKAIMH XUMHUYECKUX BEIIECTB M XUMHUYECKUX
peaxiuii, ycTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIC CBSI3M MEXJY OObEKTaMHU W3YUEHHUs, CTPOUTH
JIOTUYECKHE pacCyXAeHHs (MHIYKTHBHBIC, ACAyKTHBHBIC, 1O aHAIOTHH), AENaTh BBIBOJBI U
3aKJIFOYEHUS;

yMEHUE TPHUMEHSTh B MPOIECCE IMO3HAHUS MOHATHUS (TIPEAMETHBIE U METaNpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIONIb3yeMble B XUMHUHU, NpeoOpa3oBBIBATH LIUPOKO
MpUMEHsIeMble B XMMHHM MOJETbHBIC TMPEICTaBICHHUS — XUMHUYECKHH 3HAaK (CHMMBOJ DJEMEHTA),
XuMudeckas QopMyna HW ypaBHEHHME XHUMHUYECKOW peakluu — TpPH pelHIieHuHu ydeOHO-
MMO3HABATENIbHBIX 33/1a4, C YYETOM 3THUX MOJEJBbHBIX MPEICTABICHUN BBIABISITh U XapaKTEPU30BaATh
CYIIECTBEHHBIE TIPU3HAKU M3Yy4aEMBIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUECKUX PEaKIIHA,
BBISIBJISITH OOIIHME 3aKOHOMEPHOCTH, IPUIMHHO-CIICCTBEHHBIE CBS3U U MMPOTUBOPEUHS B U3yU4aeMbIX
MPpOLECCAX U SIBICHUSX.

ba3oBble ucciienoBare/ibCKkie 1eHCTBUA:

YMEHUE UCIIO0Ib30BATh MOCTABIIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a TaKkKe
B KayecTBe OCHOBHI JUIsl (DOPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX
CYXKJICHUMH;

nmpuoOpeTeHne OmbITa MO TUIAHUPOBAHUIO, OPraHW3alldd W TIPOBEICHUIO YUYEHUYECKHUX
SKCIIEPUMEHTOB, YMEHHE HAOIIOJaTh 32 XOJOM IPOIlecca, CaMOCTOSITEIFHO MPOTHO3UPOBATH €T0



pe3ynbrat, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJbTaTaM IPOBEIEHHOTO OIBITA,
WCCIIETIOBAHMS, COCTABIIATH OTUET O MPOJICIAHHON padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH UHGOPMAIIUIO PA3IUYHBIX BHIOB U
dbopM mpencTaBiIeHUs, MOIYYaeMYI0 W3 Pa3HbIX HCTOYHUKOB (HAYyYHO-NOMYJSpHAs JUTepaTypa
XHUMHYECKOTO COJIEPXKAHMS, CIIPABOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OLEHUBATH
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE MPUMEHSTh Pa3IMYHble METOIbl U 3alpPOChl MPH MOMCKE U 0TOOpe MHDOpPMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX JUISl BBIMOJIHEHHs] Y4E€OHBIX W MO3HABATEIbHBIX 3a/1a4
ONpeAeNEHHOr0 THIIA, NPHOOPETEHUE OIbITa B OO0JACTH HWCIOJB30BaHUA WH()OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBJAJECHUE KYJIBTYpPOHl AKTUBHOTO HCIIOJI30BAHUS Pa3IMUYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMalbHYIO (OpMy MpeAcTaBiIeHUs
nHpOpMaLlUM M WUIIOCTPUPOBATh pEIllaeMble 3aJaud HECIOKHBIMU CXeMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKu U 1X KOMOUHALIUSAMU;

YMEHHE WCIONb30BaTh W AaHAJIM3UPOBATh B TIpolecce Y4eOHOH M HCCIIEAOBATEIBLCKOM
JesITebHOCTH UH(OPMALIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEJIbCKOTO X03sIIICTBa U TPaHCIIOPTa Ha
COCTOSIHHE OKPY>KaIOIIEH MPUPOTHON Cpebl.

KoMmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

yMEHUS 337[aBaTh BOIPOCHI (B XO/€ AUAJIOTa U (UJTK) AUCKYCCHH) TI0 CYIIECTBY 00CYX1aeMOun
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHIS OTHOCUTEIHHO BHITIOJHEHHSI PEATIOKEHHOM 3a/1a4;

YMEHHUSI IPEJCTABISITh MOMyUYEeHHBIE PEe3yIbTaThl IO3HABATEIHLHON I€ATEIHHOCTH B YCTHBIX U
IMCBMEHHBIX  TEKCTax; JeNaTh IPE3CHTALUI0 PE3yJIbTaTOB  BBINOJIHEHHUS XMMHUYECKOIO
JKCIIEPUMEHTa (JIa0OpPaTOPHOTO OIBITa, J1a0OpaTOpHOW pPabOTBI TIO WCCICAOBAHHUIO CBOHCTB
BEIIECTB, YUeOHOTO MMPOEKTA);

yMEHHsI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEIBHOU H
HCCIIEIOBATENbCKOM JESITEIbHOCTH NPU PELIEHUH BO3HUKAIOLIUX MPOOJIEM Ha OCHOBE y4yéTa O0IIMX
MHTEPECOB M COrJacoBaHUs MO3ULUN (0OCYXAEHUS, OOMEH MHEHMSIMH, «MO3IOBBbIE ILTYPMBI»,
KOOpJMHALMSI COBMECTHBIX JE€HCTBUI, ONIPENEICHIE KPUTEPUEB 10 OLIEHKE KaueCTBA BHIIIOJHEHHON
paloThI U ApyTHE).

PerysasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:

YMEHHE CaMOCTOSITENIbHO OINpPEAENATh LEIN ACSITEIbHOCTH, IIAaHUPOBAaTh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO EATEIbHOCTb, BEIOMpPATh Hanbosee
3¢ deKTUBHBIE CIIOCOOBI PELIeHNs YUeOHbIX U TO3HABATENBHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATh
WM KOPPEKTUPOBATh MPEJIOKEHHBIA aITOPUTM JEUCTBUN IIPU BBINOJHEHUN 3aJaHUM C Y4ETOM
MOJIyYE€HUs HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEAKLUAX, OLIEHUBATh
COOTBETCTBHE IOJIYYEHHOTO pe3ysibTaTa 3asdBJICHHOW I€JM, YMEHUE UCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbIE€ B YCIIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yNbTaTOB IO OCBOGHMIO O0S3aTEIbHOIO  COAEpIKaHMS,
YCTQHOBJICHHOTO JaHHOM (enepanbHO  paboueil mporpamMMoil, BBIJENSAIOT: OCBOEHHBIE
00y4aroImuMUCs HayyHble 3HAHHsI, yMEHUS U CIIOCOOBI IeHCTBUH, crieudruecKue i MpeIMeTHOMN
o0nactu «XUMHS», BUIBl JIEATENBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHUS, €ro MHTEpIpeTaluH,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHuss B 8 kJacce mpeaMeTHble pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUH:

® DacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX IOHSTHH: aTOM, MOJIEKYJd, XMUMHUYECKUN
9JIEMEHT, TPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOJHOPOIHAs),
BaJICHTHOCTh, OTHOCHTENIbHAsi aTOMHAasi W MOJIEKYJISIpHasg Macca, KOJMYECTBO BEIIECTBA, MOJIb,



MOJIIpHasl Macca, MaccoBasi A0Jsl XUMUYECKOTO 2JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCHI,
KHCJIOTA, OCHOBAHHE, COJb, JIEKTPOOTPUILIATEIILHOCTh, CTENEHb OKUCIEHUs, XUMUYECKas peaKius,
KJaccu(UKalusl peakiyid: peaklud COCAMHEHUS, PEaKLUUU pa3oKeHUs, Peakluu 3aMelIeHus,
peakiuu oOMeHa, HK30- M IHAOTEPMHUUYECKUE PEAKIMU, TEIIOBOU A(PeKT peakuuu, SApo aroma,
ANIEKTPOHHBINA CJIOW aTtoma, aTOMHas opOuTanb, paguyc aromMa, XMMHYECKas CBs3b, MOJISIpHAS U
HENoJIsipHasi KOBAJE€HTHAas CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHMOH, PacTBOp, MaccoBas A0
BellleCTBA (ITPOLICHTHAs! KOHIIEHTpAIsl) B paCTBOPE;

® IJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHSTh 3TU MOHATHS
IIPY OMKMCAHUM BEIIECTB U UX MPEBPAICHUM;

® CTIOJIH30BATh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POpMyI BEIIECTB M YpaBHEHUI
XUMHUYECKUX PEAKIUH;

® OIIpEeNENATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCJUHEHUSX, CTEICHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, MPUHAICKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJIacCy COEOWHEHUIl 1o QopmyiaaMm, BHJ XHMHUYECKOM CBsS3M (KOBaJEHTHass W HWOHHas) B
HEOPraHUYECKUX COCAMHEHUSX;

e packpbiBaTh cmbichn Ilepuogumueckoro 3akona J[. M. MenaeneeBa: Oe€MOHCTpUPOBATH
MMOHUMAHUE TIEPUOJNYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX DJIEMEHTOB OT WX IOJOKEHHUS B
[lepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHUs MAacCChl BEILIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUY€HHs, 3aKOHa ABOrapo;

® OMHCHIBATh M XapaKTepu3oBaTh TabauuHyo Gopmy [leproanueckoi cucTeMbl XUMHUYECKIX
AJIEMEHTOB: pazNUyaTh MOHSATUSA «JIaBHas moarpynna (A-rpymnma)» u «moboyHas noarpymnna (b-
rpynna)», Majible U O00JbIlINE MEPUO/bl, COOTHOCUTh 0003HAUYEHUs, KOTOPhIE UMEIOTCS B TabiuLe
«IIepuognueckas cucrema xumudyeckux odneMeHToB JI. M. MengeneeBa» ¢ 4YHCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij siapa, o0liee Yucio
ANIEKTPOHOB U paclpepeNieHHue UX 0 ANEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIUPOBATh XUMUYECKUE DJIEMEHThl, HEOPraHUYECKHE BEIIECTBA, XUMHYECKHE
peaxiuu (1Mo YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKI[UU BEIIECTB, MO TEIIOBOMY 3G (DEKTy);

® XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB,
MOATBEPKJIasi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKHX
peaKuii;

® IPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH TIPOTEKAHHS XUMHUYECKUX MPEBPAIEHUN B PA3TUYHBIX YCIOBHUSAX;

® BEIYHCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO Macchl BEILIECTB, MACCOBYIO JIOJIO
XUMHUYECKOTO 3JeMEeHTa 1o (¢opMysie COEAMHEHHs, MacCOBYIO [OJII0O BEIIECTBa B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOM peaKInu;

® IPUMEHSTh OCHOBHBIC OINEpAIlUU MBICIIUTEIILHON JEeATEeIbHOCTH — AaHAJIN3 U CHUHTE3,
CpaBHEHHUE, 0000IIeHIE, CHCTEMATH3AIUIO, KJIaCCU(PHUKAIUIO, BBISIBIEHUE TPUUNHHO-CIIEICTBEHHBIX
CBA3EH — /U1 U3Y4YEHUS] CBOMCTB BEILIECTB U XUMHUYECKUX PEAKLU, €CTECTBEHHO-HAYUHbIE METO/IbI
MO3HAHUS — HA0JII0/IeHUEe, U3MEPEHUE, MOEIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN U MBICIIEHHBIH);

ecjeloBaTh MpaBWIaM  TOJb30BAHUS  XUMHYECKOW TMocynol W 1ab0paTOpHBIM
0o0opy/oBaHUEM, a TaKXKe MpaBUiaM OOpalleHHs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLUSIMU
IO BBITTOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYSHHUIO M COOMPAHUIO Ta3000pa3HbIX
BELIECTB (BOAOPOJA W KUCIOPOAA), IPUTOTOBIEHUIO PACTBOPOB C ONPENEIEHHON MAacCOBOM JoJen
pPacTBOPEHHOTO  BEIIECTBAa, IJIAHUPOBaTh M MPOBOJAMTH XUMHUYECKHE SKCHEPUMEHTHI IO
pacmo3HaBaHUIO PAaCTBOPOB IIEJNIOYe W KHCIOT C TOMOIIBIO HHJIWKATOPOB  (JTaKMYC,
¢beHondranen, METUIOPAHK U IPYTHeE).



K koHmy oOyuenus B 9 kJjacce IpeIMETHbIE pe3yinbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

® DaCKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKMX IIOHATHH: XMMHYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHUOH, AaHHMOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEUIECTBO, BaJICHTHOCT,
NEKTPOOTPHULIATEILHOCTD, CTECIEHb OKHUCICHMS, XUMHUYECKass peaklus, XUMHYECKas CBs3b,
Ter1oBor 3(p(eKT peakuuu, MOJb, MOJSAPHBIH 00BEM, PACTBOP, IEKTPOIMUTHI, HEIIEKTPOJUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALNSA, PEAKIMH HOHHOTO OOMEHa, Karaiu3aTrop, XHMHUYECKOe
paBHOBecHe, 00paTUMbIe U HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEaKIUH,
OKHCIIMUTEb, BOCCTAHOBMTENb, OKHCIEHHE W BOCCTAaHOBJEHUE, AaJUIOTPONHUsA, aM(pOTEPHOCTS,
XMUMHYECKas CBs3b (KOBAJIEHTHAsI, HOHHAs, METAJIMUECKas), KpUCTAIUIMUECKas peléTka, Koppo3us
METaJUIOB, CIUJIaBbl, CKOPOCTh XUMHUYECKOM peaklMy, PEAEIIbHO AonycTuMas KoHueHrpauus I1/1K
BEILECTBA;

® MJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHATH 3TH MOHSTHS
IIPY OIIMCaHUM BELIECTB U UX IPEBPAILICHUN;

® CTIOJIH30BATh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POpPMyI BEIIECTB M YpaBHEHUI
XUMHYECKUX PEAKIIUI;

® OIIPE/CIIATh BAJICHTHOCTh U CTEIIEHb OKHUCIICHHMS XMMHYECKUX DJIEMEHTOB B COCIMHEHMSAX
Pa3IMYHOIO COCTaBa, IPHHAIJIEKHOCTb BELIECTB K OMNPEIACIEHHOMY KJacCy COEAMHEHHH IO
dbopmynaM, BUJ XUMHUYECKOW CBA3M (KOBaJIEHTHAas, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COECMHEHMSX, 3apsii MOHA 10 XUMHUYECKOW (opMmyse, XapakTep Cpelbl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCANHEHUH, TUIl KPUCTAIINYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbICi llepnoanueckoro 3akona JI. 1. Menneneesa U J€MOHCTPUPOBATh €rO
MOHMMAaHME: OIMCBHIBaTh W XapaKTepu3oBaTh TabiamuHyto ¢opmy Illeprogumueckold CHCTEMBI
XMMHUYECKUX 3JIEMEHTOB: pa3iuuyaTh IMOHATUS «IJIaBHas noArpynna (A-rpynma)» U «1mododHas
noarpynna (b-rpynmna)», Manble u OonbliMe NEpUOJbI, COOTHOCUTh OOO3HA4YEHHUs, KOTOpHIE
UMEIOTCS B TIEPUOJUYECKON TaOJMIE, C YHUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS AaTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB M 3apsil A1pa, 00Iee YHCIIO0 AIEKTPOHOB U paclpeieieHue uxX 1o
3JIEKTPOHHBIM CJI05IM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB U MX
COEMHEHMH B IIpefiesaX MajblX IEPUOIOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHMSI HX aTOMOB;

e KjjaccU(UIUPOBaTh XMMHYECKHE DJEMEHThl, HEOPraHWYEeCKHe BEIeCTBa, XWMHUYECKHE
peakiuu (1Mo YUCIy M COCTaBYy YyYacTBYIOLIMX B pEaKIMM BEIIECTB, [0 TEINIOBOMY 3(PQEKTy, 1Mo
M3MEHEHHUIO CTENEHEH OKUCICHHSI XUMUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMMUCHIBATh) OOIIKE U celU(prUIecKre XUMHUUECKUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOATBEPXkAasl ONHUCAHUE NMPUMEPAMU MOJIEKYJISPHBIX U HMOHHBIX ypaBHEHHI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

® COCTABJISITh YPAaBHEHUS JJIEKTPOJMTUYECKOW AUCCONMALMM KHUCJIOT, IIETOYEd W COJIeH,
MOJIHBIE M COKpAIlEHHBbIE YpaBHEHHWsS peaklMi HOHHOrO OOMEHa, YpaBHEHHUs peakiuil,
MIOATBEPKIAIOIIUX CYILIECTBOBAHUE T€HETUUECKOM CBS3M MEX/y BEIIECTBAMHU PA3JIMUHBIX KIACCOB;

® DacKpbIBaTh  CYIIHOCTb  OKHCIHUTEIBHO-BOCCTAHOBUTENIBHBIX PpEAaKLUH  IOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;

® [IPOTHO3UPOBATH CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHHs, BO3MOXKHOCTH
IIPOTEKAHNS XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

® BLIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO 10O
XMMHUYECKOTO 3JIeMeHTa 1o (opMyie COEJUHEHHs, MAacCOBYIO JIOJIIO BEIIEeCTBA B PacTBODE,
IIPOBOJIUTH PACUYETHI IT0 YPABHEHHIO XMMUYECKOM pPEaKIUu;

ecoOmo/laTh ~ MpaBWJa  MOJB30BaHMA  XHMHYECKOM  mocynoil W 1abopaTOpHBIM
o0opyoBaHUEM, a TaK)Ke MpaBuiIa OOpaleHHsl C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUSAMHU 10



BBINOJIHEHUIO JJAOOPAaTOPHBIX XMMUYECKUX OIBITOB IO MOJYYCHHIO U COOMPAHHUIO Ia3000pa3HbIX
BELIECTB (AMMHUAKa U YIJIEKUCIIOTO Ta3a);

® [IPOBOJIUTh PEAKLUH, IOATBEPKAAOIINE KAYeCTBEHHBI COCTaB pa3IMUYHBIX BEILECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOpUA-, OpomMHUa-, MOAUA-, KapOoHar-, Qocdar-, CUIMKar-,
cynb}ar-, FTUIAPOKCUIA-UOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PAaCTBOPax HEOPraHUYECKUX BELIECTB;

® [IPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON JAEATENbHOCTH — aHAIW3 U CHHTE3,
CpaBHEHME, 0000IIEHHEe, CUCTEMAaTHU3aLUIO, BBIBICHNUE NPUYMHHO-CIEICTBEHHBIX CBA3eH — s
M3Y4YEHUs CBOWCTB BELECTB U XUMHUYECKUX pEaKUUN, ECTECTBEHHO-HAYYHbIE METOJIbl MO3HAHMS —
HaOJI0IeHNE, U3MEPEHUE, MOICITMPOBAHNE, SKCIIEPUMEHT (PEAbHBIA U MBICIICHHBIN ).
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