MUHUCTEPCTBO INPOCBEIWEHUSI POCCUUCKON ®EJEPALIMU
MunucTepeTBo 00pa3oBaHusl, HAYKH H MOJIOAEKHOU MOJUTHKH
Kpacnoaapekoro kpasi
AIMHHHCTPANNS MYHHUIHIAABLHOIO 00pa3oBanus
IIpumopceko-AxTapcekuii paiion

MBOY OO Nel0

PACCMOTPEHO byraeBa TBE PHCHEHCE wren
Ha Ie1aroru4ecKkom HaTtanbsfo. v ¢ 5},{‘" 8 -copscomminine
yhpexgetfie ocHosHas
coBete Ne | BnagnmMupo 2 H.B.
—— 7 renepaumnn B.N.
ot «30» aBrycra 2023 r. BHA  Tirakas géiﬂiﬂa%'amw@naaam'ra 2023r.
PABOYASI IPOTPAMMA

yuebHoro npeamera «XuMHsI»

[t obyqaromuxcs 8 — 9 kinaccos

CocrtaBuTeis:
Byraesa Haranbsa BinagumupoBHa

xytop Caaku 2023



1. [TosicHUTEIBbHAS 3aIIUCKA

Pabouas nporpamma xumuu Juist ooydaroniuxcs 8—9-x kinaccoB pa3paboTaHa
Ha ocHoBe DenepanbHOro TOCYAapPCTBEHHOTO O00pa30BaTENIBHOIO CTaHAapTa
ocHoBHOro obmero odpazosanus (PI'OC OO0 — 2021) u paboueil mporpammel
OCHOBHOTO o00mero ob6pasoBaHusi «Xumus. ba3oBblii ypoBeHb», 0100pEHHOMN
pemieHreM (deneparbHOro y4eOHO-METOAUYECKOr0 OOBEIMHEHUS MO 0oO0IIeMy
oOpazoBanuio (mpotokod 3/21 ot 27.09.2021r.), ¢ yuéTOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUN, MNPEABABISIEMbIX K XUMHUYECKOMY OOpa3OBaHMIO, WM TpaJulul
poccuiickoro 00pa3oBaHMs, KOTOpble OOECIEeUMBAIOT OBJAJICHUE KIIOYEBBIMU
KOMIIETEHI[USIMH, COCTaBJISIOIIMMUA OCHOBY JJII HENPEPBIBHOIO OOpa3oBaHUs U
CaMOpa3BUTHUS, a TaKXKe LEJIOCTHOCTh OOIIEKYJIbTYpPHOIO, JUYHOCTHOIO H
N03HABATEIBLHOTO pa3BUTHUs 0Oyyarouxcs. B pabodeil mporpaMMe ydTeHbl UACH U
nonoxkenust KoHuenuuu npenojaBaHus y4eOHOro mnpeamera «XUMHS» B
oOpa3oBaTeibHBIX opranuzanusx Poccuiickoit ®enepanuu, peaan3yronmx
OCHOBHBIE 00111€00pa30BaTeIbHBIC TPOTPAMMEBI.

[Iporpamma mo xumuu Aa€T MpEACTaBICHUE O WENSIX, O0IIeld CTpareruu
oOydeHHMs, BOCIHMTAHHUS M Pa3BUTUS OOYYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE IpeIMETHOE coJiepKaHue,
npenycMaTpuBaeT pachpelielieHne ero Mo KilaccaM M CTPYKTYpPUpPOBaHHUE TIO
paszmeraM M TeMaM MpPOrpaMMbl MO XWMHH, OMNPENEISIET KOJUYECTBEHHBbIE U
KayeCTBEHHbBIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHIyEMYIO
MOCJICJIOBATEIbHOCTh ~ U3YYEHHS] XUMHUHM €  y4€TOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PacTHBIX
0COOEHHOCTEW O00ydYaronuxcs, OMNpenensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oO0pa3oBaHUs, a Takke TpeOOBaHUHN K
pe3ynbrataMm oOy4YeHHs] XMMHUHU Ha YPOBHE IeJIeil U3ydeHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4e0HOTO Co/IepKaHUSI.

3HaHWE XWMHH CIYXXUT OCHOBOW s (OPMHPOBAHUS MHPOBO33PECHUS
o0yyJarouierocsi, ero MpeAcTaBIeHUl O MaTEpPUaIbHOM €IUHCTBE MHpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUM U 00 HSBOJIIOLMU BEIIECTB B MPHUPOJAE, O MyTSAX PELICHHUS TII0OATbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEUSCTBA — CBHIPbEBOM, SHEPIETHUYCCKOM,
MUIIEBOM M 3KOJOTHYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuyenne xumun:

-CIIOCOOCTBYET peanu3alii BO3MOKHOCTEH Ui camMopa3BUTUS U (HOPMUPOBAHUS
KyJIbTYPBI TUYHOCTH, €€ 0011el U QyHKITMOHAIBHON TPaMOTHOCTH;
-BHOCUT BKJIaJl B (OpPMHUpPOBAHME MBIIIJIEHUS M TBOPYECKUX CIIOCOOHOCTEM
oOydJaromuxcs, HaBbIKOB KX CaMOCTOSITEJIbBHOW  Y4EOHOW  JAESTEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MTOBCEHEBHOM )KM3HU, TAK U B IPO(YECCHOHATIBHOM 1€ATEIbHOCTH;
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-3HAKOMHUT CO CHeIU(UKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[ETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCS;
-c1oco0CTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOILIEHUSI K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJAJ B JKOJOTHYECKOE
oOpa3zoBaHue 00YUYaOIINXCS.

JlanHble HampaBlieHUs B OOyYEHUM XUMHUU O0ECHedyUBaIOTCA CHEU(PUKOM
colep>KaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHMsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa cofepx’aHus MporpaMMbl 0 XUMUHM C(POPMHUpPOBAHA HA OCHOBE
CHUCTEMHOro mojaxoja k e€¢ um3ydeHuto. CopepikaHue CKJIAJbIBACTCS U3 CUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHSI 3HAHWW HA OCHOBE TECOPETHUECKUX IPEJACTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akoHa [[. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;
— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— IpeJICTaBICHUHN 00 MEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITOTHSS (YHKIUHA OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTHUECKOTO IPUMEHEHHUS U MTOJIYYEHUS U3Y4aeMblX
BEILIECTB.

OcBoeHHME TMPOrpaMMbl IO XUMHHU CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CUCTEMHOM NPHUPObI, IEHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HAHUS B Hayke. M3yueHuWe XMMHUU MPOUCXOAMUT C MPUBJICUCHUEM 3HAHUUA U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxatouuit mup», «buomorus. 5—7
Kiacce» U «dusnka. 7 knacey.

[Ipy w3ydeHMH XUMUU TPOUCXOAUT (OpMUPOBaHHME 3HAHUN OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeNIbHOCTHU YeJIOBEKa U KaK OJTHOT0 U3 KOMIIOHEHTOB MUPOBOH KyJIbTYphI. 3ajaua
y4e0HOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMBl XUMHYECKUX 3HAHUA —
BOXHEHUIIMX (PAKTOB, IOHATHH, 3aKOHOB M TEOPETUUISCKHUX IMOJT0KCHUH, JOCTYITHBIX
00001IeHNI MUPOBO33PEHUECKOTO XapaKTepa, S3blka HayKd, B NPHUOOLICHUU K
Hay4YHbIM METOJaM IO3HAHUS MPU U3YUYCHUH BEIIECTB U XMMUYECKUX pEaKIUi, B
(GbOopMUPOBAHUY U PA3BUTHH IMO3HABATEIIbHBIX YMEHUHN U UX TPUMEHEHUH B y4eOHO-
MMO3HABATEIBLHON U y4eOHO-UCCIE0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MPABUII
0e30macHOro oOpalleHus ¢ BEIeCTBAMH B IOBCEIHEBHOM KU3HHU.



Ipuopumemmnvivu yensamu obyyenus xumuu ¢ 8—9-x kiaccax a61a10mcsi.
- (opMupoBaHHEe HMHTEIJIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTHU, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONIUMCS YCIOBUSM JKU3HU;
- HalpaBJIEHHOCTh OOY4YEHHUsS Ha CHUCTEMAaTUYECKOEe MPUOOIICHHE Y4YallUXCs K
CaMOCTOSITEJIbHOM MMO3HABATEIbHOU JESATEILHOCTH, HAYYHBIM METOJIaM MO3HaHMS,
bopMUPYIOIINMM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;
- obecrnieyeHue yCaoBUid, CIIOCOOCTBYIOIIUX MTPUOOPETEHUIO 00 yUarOIITUMUCS OIbITa
pa3HOOOpa3HON NEeSITENIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIMETEHIIN), UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JJI Pa3TUYHBIX
BUJIOB JI€ATEIbHOCTH;
- (hopMUpOBaHUE YMEHUM OOBSICHATD U OLICHUBATH SBJICHUS OKPY>KAIOIIEro MUpa Ha
OCHOBAHUU 3HAHUU U OMBITA, MOJYYCHHBIX MPU U3YUCHUN XUMUU;
- ¢dopmupoBaHue y OOyYarOUIUXCS TYMAHHUCTHYECKUX OTHOIIECHWUN, TMOHUMAaHUS
IIEHHOCTH XMUMHUYECKUX 3HAHUHW IS BBIPAOOTKU DKOJOTUYECKHU IIEIeCO00pPa3HOro
MOBEJIeHUsT B OBITY W TPYJIOBOW JEITEIHHOCTH B IEJSAX COXPAHECHHS CBOETO
310pOBbs U OKPY’KAIOILEH IPUPOJTHOUN CPELBI;
- pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpO(dWIIS U HANPaBICHHOCTH JaJbHEUIIETO
oOy4eHUsl.

Mecmo yuebnozo npeomema «Xumusy 6 yueO6HOM niawe.

B cootBetcTtBum ¢ ®T'OC OO0 xumus sABIIETCS 0053aTEIBHBIM MTPEAMETOM
Ha JIaHHOM YypoBHe oOpazoBanus. [Iporpamma mpeamera "Xumusg' Ha ypoBHE
OCHOBHOTO 00111ero o0pa3oBaHUs paccuMTaHa Ha jABa roja. OOriee KOJIMYECTBO
JacoB Ha YpOBHE OCHOBHOTO 00IIero ooOpazoBaHus coctaBiser 134 daca co
CIICAYIOIIMM pacipeeICHUEM 4acoB 110 Kitaccam: 8-1 kiacc — 68 gacos; 9-if kiacc
— 68 vacos.

2. Copep:xanue y4eOHOI0 npeamera

8 KJIACC

IlepBoHayaibHbIE XUMHYECKUE IOHATHUSA

[Ipenmer xumuu. Posib XuMHUU B KU3HU YEJIOBEKA. XUMHUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATrperaTHoe€ COCTOSHHE

BemecTB. [loHsATHE O MeTOMAaX MO3HAHWS B XUMHUHU. UHCTBIC BEIIECTBA M CMECH.
CnocoObl pa3eneHus: CMecei.

ATOMBI U MOJICKYJIBL. Xumuueckue djieMeHThl. CHMBOJBI XUMHYECKUX
OJICMCHTOB. HpOCTBIC H CJIO0XXHBIC BEIIICCTBA. ATOMHO-MOJ’IGKYJ'IHpHOG YUCHHUC.

Xumunueckas ¢opmyna. BaaeHTHOCTH aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CcOcCTaBa BemecTB. (OTHOCHUTENbHAs AaTOMHAs Macca.



OTHOCUTENIbHAS MOJICKYJIApHas Macca. MaccoBas g0Jis1 XUMHUYECKOTO 3JIEMEHTA B
COCIUHCHHUU.

KomnuecTBo BemectBa. Monbs. MossipHast Macca. B3auMocBsI3b KOMUYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €IHUHMI] BemiectBa. Pacuérel mo dopmyiam
XUMHUYECKUX COCTUHEHUI.

DU3UYECKUE U XUMHUYECKUE SABJICHUS. XUMUUYECKAs peakys U €€ NMPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakIuii (COeqUHEHHUsI, Pa3JIOKECHHUS, 3aMEIICHUs, OOMEHa).

XUMHUYECKUM  IKCIMEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TOCYJIOM,
npaBujaMu paboThl B Ja0OpaTopuu M NpuéMamu oOpalieHus c J1abopaTOpHBIM
o0Opy/IOBaHMEM, U3y4Y€HUE U OMNUCaHHEe (PU3NUECKUX CBOMCTB 00pa3loB
HEOPraHUMYECKUX BEIIECTB, HAOIIOJeHUE (PU3NUECKUX (IJIAaBJICHUE BOCKA, TasHHE
JBJa, PAaCTUPAHUE caxapa B CTYINKE, KUIIEHWE U KOHJICHCAIUS BOJIbI) M XUMHUECKUX
(ropeHue cBeuyHd, MPOKAIMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBHE MeJa C
KHUCIIOTOM) SBJICHWM, HaOJIIOJICHUE U OIMCAHWE TMPU3HAKOB TMPOTECKAHUS
XUMHUYECKUX PEaKuil (pa3sioKeHUe caxapa, B3auMOJICMCTBUE CEPHOM KHUCIOTHI C
xjopugom Oapusi, pasznoxkenue ruapokcuna wMeau (II) mpu  HarpeBaHwuw,
B3anMojieiicTBUE kene3a ¢ pactBopom conu menu (II), u3yuenue cmocoboB
paszereHus CMeceil: ¢ TOMOLIbI0 MarHuTa, (UIBTpOBaHHE, BbIIAPUBAHUE,
TUCTWILISALMSA, XpoMatorpadusi, TpOBEJEHHE OYHCTKH I[MOBAPEHHOW  COJIH,
HAOJIIO/ICHUE W ONHMCAHHME PE3yJIbTaTOB MPOBEACHUS ONBITA, WILIOCTPUPYIOLIETO
3aKOH COXPAaHEHHUS MacChl, CO3JJaHUE MOJIeNIEH MOJIEKYI (IapOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucnopoa — 35eMEHT U IpoOCTOE
BemiecTBO. HaxokaeHue kuciopona B mpupojsie, (U3MUECKHE W XUMUUYECKHE
cBoiicTBa (peakuuu TopeHus). Oxcunabl. [Ipumenenue xuciopoma. CrocoObl
MOJIYYCHHsI KUCJopoAa B J1a0OpaTopuu W MPOMBIIUICHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KUCIOPOIa.

TemnoBoit 3h(HEeKT XUMUUYECKOW peakiuu, TEePMOXUMUYECKHUE YpaBHEHUS,
9K30- M DJHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroiab W MeETaH. 3arps3HEHue
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — snemeHT W mpoctoe BemiecTtBo. Haxoknenwe Boaopoaa B
npupoe, Gu3nuecKre 1 XUMUIECKUE CBOWCTBA, MPUMEHEHHE, CTIOCOOBI MTOTYyYSHUSI.
Kucnote! u conm.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

duznyeckue CBOMCTBA BOAbl. Bojga Kkak pacTtBopuTesb. PacTBOpEI.



HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BEIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KHU3HU 4esnoBeka. KpyroBopoT BoAbl B MPUPO/IE.
3arpsi3HEeHUE MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJ.

Knaccuduxanus neoprannueckux coeamHeHuit. Oxcuabl. Knaccudukanms
OKCUJIOB:  cosieoOpasyromniue (OCHOBHBIE, KHUCJIOTHbIe, aM(OTEepHBIE) U
HecosieoOpaszyromue. Homenkiatypa okcuaoB. Pusznueckue M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUIoB.

OcHoBanus. Knaccudukamuss ocHOBaHUM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [lorydenrne ocHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnot. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknatypa coneid. @u3ndeckue U XUMUUYECKHE CBOWCTBA COJICH.
[Tonydenue comen.

I'eneTnueckas CBs3b MCIKOY KiIaCCaMH HCOPTraHUYCCKHUX COG,HHHGHHﬁ.

XUMHUYECKAA HKCHEPUMEHT: KAueCTBEHHOE OINPENEIICHHE COAEp KaHUs
KHCTIOPO/Ia B BO3/IyX€, OJy4eHHEe, COOMpaHue, paclio3HaBaHUE U U3yUYeHHE CBOMCTB
KHACTIOpO/ia, HaOJO/IEHHE B3aWMOJCHCTBHUS BEIIECTB C KHUCIOPOJOM M YCIOBUS
BO3HUKHOBEHUS W TMpEKpalleHusi TopeHus (mmoxkapa), o3HaKOMJIEHHE ¢ o0pasiaMu
OKCUJIOB W OIMCAHHE WX CBOWCTB, MOJIydeHHE, COOMpaHUE, pPACIIO3HABAHUE H
U3y4YEHUE CBOMCTB BoAopoAa (TOpEHHE), B3aMMOJEHCTBHE BOJOPOAA C OKCHUAOM
meau (II) (Bo3MOKHO MCIOJIB30BaHKME BUICOMATEPHUAIIOB), HAOIIOICHHE 00pa3IoB
BEIIECTB KOJMYECTBOM | MOJIb, HCCIEJOBaHHUE OCOOCHHOCTEH pPacTBOPECHUS
BEIIECTB C PA3JMYHOM PAaCTBOPUMOCTBIO, NPUTOTOBJIEHUE pPAaCTBOPOB C
ONPEICIIEHHON MAaCCOBOM JOJIEW paCTBOPEHHOTO BEILIECTBA, B3AMMOJICHCTBUE BOIbI
¢ MerauiamMu  (HaTpueM W KaiubliMeM)  (BO3MOKHO  HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), HCCICAOBAaHHE  OOpa3OB  HEOPTraHWYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJIEHUE U3MEHEHHUSI OKPACKU MHIUKATOPOB B pacTBOpax
KHUCJIOT W IIeJoueH, m3ydyeHue B3aumojierictBus okcuaa menu (II) ¢ pactBopom
CEpHOM KHCJOTBHI, KHCJIOT C METAJUIAMH, PEAKIU{ HEWUTpaJv3alUH, IOJTYyYEHUE
HEpPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OJHOIO0 METajljla IPYTHMM M3 pacTBOpa
COJIM, pEUICHUE OJKCIEPUMEHTAIBHBIX 3a1ad 1o TeMe «BaxHenmme Kiaacchl
HEOPraHUYECKUX COCTUHEHUM.

HHepuognuecknit 3axkoH u Ilepuoauyeckast cucTeMa XUMHYECKHUX
jeMeHToB JI. U. MenpgeneeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU



[lepBble MOMNBITKM KIAaCCHPUKALMHM XUMHUYECKUX 3yeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEPHbIE OKCUIbI
Y THUJIPOKCHUJIBL.

ITepnonnueckuii 3akoH. [lepuonnueckas cucremMa XMuMHUYECKUX DJIEMEHTOB /1.
N. Menpneneera. Kopotkonepuoanas u juiuHHonepuoiHast popmsl [lepuoanueckoit
cucrembl xumuyeckux siemeHtoB [[. M. Menneneesa. Ilepuonbl U rpyIisbl.
PuU3NYECKUN CMBICI IIOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOIA U TPYIIILI DJIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX sAnep. M3otomnbl. DnekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl JI. M. MenaeneeBa. XapakTepuCTUKa XUMHYECKOTO
AJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOM€pHOCTI/I HU3MCHCHUA paanyCa aTOMOB XHMMHYCCKUX JJICMCHTOB,
METaJUTMUYECKUX U HEMETAJNIMYECKUX CBOMCTB 1O rpymiam m ncpuogam.

3nauenue [leproandeckoro 3akoHa u [lepruoandeckoi CUCTEMbI XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
IpaK/IaHMH.

Xumudeckass cBs3b. KoBajieHTHas (I'[OJ'IHpHa}I 141 HGHOH}IpHa}I) CBA3b.
QHGKTPOOTPI/IIIaTGJILHOCTL XHMHUYECKUX A1€MEHTOB. MlOHHAas CBS3b.

CrenieHp OKHCJICHUA. OXHUCIINTENbHO-BOCCTAHOBUTEIIHHBIC PCaKIIHM.
HpOH@CCBI OKHCJICHUS M BOCCTaHOBICHUS. OKHUCINTEIN U BOCCTAHOBHUTEIIH.

XYUMHUYECKUA DKCIEPUMEHT: HM3y4YEeHHE OOpas3IOB BEIIECTB METAJUIOB H
HEMETAJUIOB, B3aMMOJICMCTBUE THAPOKCHAA IMHKA C pPAacTBOPAaMHM KHCIOT U
LIEJI0Y€EH, IPOBEICHUE OIBITOB, WUIKCTPUPYIOIINX HPUMEPBl OKHUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIUH (TOpEHUE, PEAKIINU PA3JI0KEHUS, COSAUHEHNUS ).

MexnpeaMeTHbIe CBS3U

Peanuzanus MexnpenMETHBIX CBS3€d NPU HM3YYEHHH XUMHUM B & Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATHUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0uue ecTecTBEHHO-HAYUYHbIE MOHSATHS: HAy4YHbIA (pakT, TUNOTE3a, TEOpHUs,
3aKOH, aHallu3, CHUHTE3, Kiaccu(uKanus, NEePUOJAUYHOCTh, HAOJIOJACHUE,
SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.



®dusuka: Marepus, aToM, OHJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIH],
M30TOMbI, PAAUOAKTUBHOCTD, MOJICKYJA, AJIEKTPUUYECKUIN 3apsj, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MUYECKHUE BEIUYUHBI, €IUHUIIBI
M3MEpPEHUs, KOCMOC, ITAHETHI, 3BE€3/1bI, COJHIIE.

buonorus: dborocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpATbI, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOTIAeMbIe, TOTIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC
BemecTBo 1 XUMHYeCKasl peaKuus

[Tepuoanueckuii 3axoH. [lepuoanyeckas cucTeMma XMMHUYECKUX 2JIEMEHTOB J1.
N. Menneneera. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B H3MEHCHHHU CBOWCTB
XUMHUYECKHUX AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KAJIUS, KAIBIUSI U UX COCTMHEHUN
B COOTBETCTBHHM C TIOJIO)KEHHEM »JJIeMeHTOB B Ilepuojaudeckoil cucreme u
CTPOCHHEM UX aTOMOB.

CTpOGHI/IG BCHICCTBA. BHIBI XHMHUYECKON CBSI3U. THIIBI KPpUCTAJNIMYCCKUX
pGHIéTOK, 3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHH‘ICCKOﬁ pGIHéTKI/I 141
BUJa XAMHYECKOH CBSI3H.

KJ'IaCCI/I(I)I/IKaHI/I}I N HOMCHKIJIATypa HCOPraHU4YCCKUX BCIUICCTB. XUMHYECKHE
CBOMCTBA BCHICCTB, OTHOCAIIHUXCA K pPa3IM9YHbIM KJIaCCaM HCOPIraHUYCCKUX
COGI[PIHGHHﬁ, ICHCTUYCCKAA CBA3b HCOPIraHNMYCCKUX BCIICCTB.

Knaccudukanus XuMuueckux peakiiuii o pa3IndHbIM PU3HAKaAM (110 YUCTY
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekrTy, 1o
M3MEHEHUIO CTETIEHEH OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpPaBHEHUS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. llonsTue 006 oOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakmusx. [IoHATHE 0 TOMOTEHHBIX M IeTepPOTCHHBIX
peakuusax. [lonarue o karanusze. [loHsITHE 0O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIUSIIONIME HAa CKOPOCTh XMMHUYECKONW pEaKIMUu W TOJIOKEHHUE XHUMHUUYECKOTO
paBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLIMM, JJIEKTPOHHBIM  OanaHc
OKHCJIMTETbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust 2IEKTPOIUTHIECKON TUCCOUNUALNHI. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHN3M IUCCOLMAIMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBsi3u. Ctenens auccouuannu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiuu noHHoro oomMeHa. Y cnoBus IpOTEKAHUS peaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpall€HHblE HWOHHBIE YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHUM U COJIEH B CBETE MPEACTABICHUN 00 ANEKTPOIUTHUECKON JUCCOLIMALIIH.
KauecTBeHHbIE peakuinu Ha MOHBL. [IoHATHE O THApPONU3E CONEN.

XUMUYECKHA IKCTICPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTATHYECKUX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METAJUIOB U HEMETAJJIOB (TpaduTta u anMasa),
CIIO)KHBIX BEIIECTB (XJIOpHAa HATpHs), HCCICJOBAHHE 3aBHUCHUMOCTH CKOPOCTH
XUMHAYECKON pPEaKIu OT BO3JACHCTBUS Pa3IUYHBIX (AKTOPOB, HCCIECIOBAHHE
AIIEKTPONIPOBOJHOCTA PACTBOPOB BEIIECTB, IMpoOlecca AUCCONMAIMU KHCIIOT,
menoyeilt M coneil (BO3MOKHO HCIIOJIb30BAHKME BHJICO MATEPHAIIOB), MPOBEICHHUE
OTBITOB, WJUTIOCTPUPYIOUINX TMPU3HAKK TPOTEKAHUS PEaKIMii MOHHOTO OOMEHa
(oOpazoBanme ocajka, BBIJCICHHE Ta3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WITIOCTPUPYIOIIUX — TPUMEPBl  OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX — PEaKIUi
(ropeHue, peakluu Pas3lIoKEHUs, COCIUHEHHsI), PacliO3HABaHWE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBI0 KAYECTBEHHBIX peaKIWid Ha HOHBI, pEIICHHUE
OKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTanabl 1 X cOeTMHEHHUS

OO6mast xapaktepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEILIECTB — raJIor€HOB. XMMHUUYECKHUE CBOMCTBA HA MpUMepe Xyiopa (B3auMOICHCTBUE
C MeTaJUlaMH, HeMeTajUulaMH, Iesoyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4y€HHE, NOpuMeHeHue. JleictBue xjopa U
XJIOPOBOJIOPO/ia Ha OPraHU3M ueoBeKa. BaxkHelme XIopuabl U UX HaX0KICHUE B

MpUpOJE.

O6miast xapakrtepuctuka 31emMeHToB VIA-rpymnmnbl. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC CTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAUPUKAIINKI KHCIOPOaa
U cepbl. XuMUYeCcKue cBocTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, Gu3nyecKue 1 XMMHUUEeCKHUE CBOMCTBA (00IINE KaK MPeICTaBUTENS
KJlacca KUCJIOT W CrlenupuIecKkue). XUMHUECKHE PEaKInH, JIe)KAIIUe B OCHOBE
MIPOMBIIIJIEHHOTO CIOC00a MOMy4YeHUs CEpHOM KHUCHOThl. [IprimeHeHue cepHoM
KkucioThl. CoNMu CEepHOM KHUCIOTHI, KAYECTBEHHAs peakiusi Ha CyJb(aT-HOH.
Haxoxnenne cepbl m €€ COCNMHEHUN B TPUPOJIE. XHUMHUUYECKOE 3arpsi3HCHUE
OKpY’)Karoumen cpeapl COCIUHEHHUSIMU Cepbl (KUCJIOTHBIC OXIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAICHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUA. A30T, PacHpOCTPAHEHHE B MPHUPOJE,
¢uznueckre U XuMu4yeckue cBoiictea. KpyroBopoT azora B mpupoae. AMMHaK, €ro
(u3znueckre U XMMUYECKUE CBOMCTBA, MOJIyYeHue U npuMenenue. Cou aMMOHMS,
uX pU3NUECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHUS. A30THas KHCIIOTa, €€ MoJydyeHue, (QU3MUECKHEe U XUMHYECKHE
cBolMcTBa (0OIIME€ KaK TMPENCTaBUTENsI Kjlacca KHUCIOT W craeruduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHUYECKOE 3arps3HEHNE OKPY KaIoLel cpeibl COEIMHEHUAMHU a30Ta (KMCIOTHbIE
JOKIM, 3arps3HEHuEe BO3Ayxa, MOYBBl U BOAOEMOB). docdop, amioTpornHbie
monudukauuu gocdopa, pusmvueckue U xumuueckue cBoiictBa. Okcua docdopa
(V) u pochopnas kucnora, pu3MUeCKUEe U XMMHUYECKHE CBOWCTBA, MOJIyYECHHE.
Hcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX YA0OPEHHI.

O6mas xapakrepuctuka snemMeHToB [VA-rpymnnbl. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEepPHbIEC CTETICHN OKUCIICHUS. YTIIEpOI, AJTIOTPOIHBIE MOU(DUKAIUH,
pacnpocTpaHeHue B Ipupoje, PU3nYecKue U XUMUYECKHUe CBOMCTBA. AJCOpOIus.
Kpyrosopor yrnepona B mnpuponae. Okcuisl yriepona, UX (GU3HYECKHE U
XUMUYECKUE CBOWCTBA, [JEWCTBUE HA JKUBBIE OpPraHU3MBbl, I[IOJIYyYEHHE U
npUMEeHEeHHe. DKOJIOTMYecKre MpoOsieMbl, CBsi3aHHbIE ¢ okcuaoMm yriaepoaa (IV),
TUIoTe3a IJI00aJbHOrO IMOTEIJICHUS KIUMaTa, MapHUKOBBIA 3¢ (deKT. YroiabHas
KUCJIOTa U €€ COoNu, UX (PU3MYECKHEe M XMMHMUYECKHE CBOWCTBA, IOJIY4YEHHE U
npuMeHeHue. KauecTBeHHass peakiust Ha KapOoHar-moHbl. Vcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3sIICTBE.

[lepBOoHaUanbHBIC MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAaHOJ, TJIUIEPHH, YKCYCHAs KUCIIO0TA).
[IpupoaHbie HMCTOYHUKK YTIAEBOAOPOAOB (yrojiib, NPUPOIHBIN Ta3, HeDTh),
IPOJIYKTHl HX TMepepadoTku (O€H3UMH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: XKUpaX, OelKax, yrieBoJax — U ux
poli B OKM3HM UelOBeKa. MarepuanbHO€ €IWHCTBO OPTraHHYECKHX U
HEOPraHWYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usmyeckne M XUMHUYCCKHEC CBOMCTBA, TIOJNyYCHUE U
npumeHenue. CoenuHenust KpeMHaust B mpupoje. Oo1re npeacTaBaeHus: 00 OKCUe
kpemuus (IV) u kpemHueBoi kuciote. CUIUKAThI, UX HCIOJIB30BAaHUE B OBITY, B
MPOMBIIIJIEHHOCTH. BakHeHIe CTpoUTeNbHbIE MaTepHuajbl: KepaMHuKa, CTEKIIO,
IeMeHT, OeToH, Xene300eToH. IIpobOimembl  06€30macHOrO  MCIOJIB30BAHHS
CTPOUTEIBHBIX MAaTEPHUATIOB B MOBCEIHEBHOM KU3HM.

XUMHUYECKUN HKCIEPUMEHT:U3yUeHUE 00pa3llOB HEOPTAHUYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCIJIOTHI, MPOBEJACHUE KAUYECTBEHHBIX PEAKIIMN Ha XJIOPU]I-MOHBI
1 HaOJIOJIeHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI, OTpaxkaroue (GUu3n4ecKue u
XUMUYECKHE CBOMCTBA TajlOT€HOB M UX COEIUHEHHUH (BO3MOXHO HCIOJIb30BAHUE
BHUJICOMATEPUATIOB), O3HAKOMJIEHHE C oOpaslamMu XJIOPUIOB (TaJlOr€HUI0B),



O3HAKOMJICHHE C 00pa3IamMu cephl U € COSAMHEHUAMHU (BO3MOKHO HCIIOIH30BAHHE
BHJIEOMATEpUAIOB), HAOIOICHUE TpoIlecca OOYTJIMBaHUS caxapa MoJl JecCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, U3y4YEHUE XHUMHUYECKHUX CBOMCTB
pa30aBICHHON CEpHOI KUCIIOTHI, MPOBEACHNE KaUeCTBEHHOM peaklnu Ha cynbdar-
WOH W HaOMIOJeHNe MpHU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu azota, ¢ochopa U HUX COEIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (PocOopHBIX yqoOpeHul, noiayyeHue,
coOupaHue, paclo3HaBaHWE W UW3YYCHHE CBOICTB aMMHakKa, NPOBEICHHE
KayeCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U PochaT-uoH U u3ydeHHne MPU3HAKOB HX
NpOTEKaHMs, B3aMMOJACHCTBAE KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTBI C MEIBIO
(BOBMOXXHO  WCIIOJIb30BaHHWE  BUICOMATEPHAJIOB), U3yuyeHue  MojeJen
KPUCTAJUIMYECKUX PEmETOK anmasza, rpadura, ¢yuiepeHa, O3HAKOMIIEHHE C
IpoIieccoM  aJICOPOIMU  pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOWCTBOM TMPOTHUBOTa3a, MOJyYCHHE, COOMpaHue, pacrio3HABaHUE W M3yueHHE
CBOWCTB YTJIEKUCIIOTO Ta3a, MPOBEJICHNE KaYeCTBEHHBIX PEaKIMii Ha KapOOHAT W
CHWIIMKAT-UOHBl WM W3YyYCHHE TPHU3HAKOB WX TMPOTCKAHHS, O3HAKOMIIEHHE C
NPOAYKIMEH CHITMKaTHOW IPOMBIIIUICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a9
no Teme «BakHeimre HeMeTauThl U BX COSTUHEHHUSI.

MeTaiabl M UX coeaAnHECHUuA

OO6m1as xapaKTepUCTHKAa XUMHYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux mnonoxeHuss B llepumogumueckoit cucreme xumuyeckux nsiaemeHtoB [l H.
MengeneeBa u ctpoeHus atomoB. CTpoeHue MeTayioB. Metajuinueckasi CBsA3b U
METAUINYECKasi  KPUCTAIMYECKAsT  pemIETKa.  DJIEKTPOXUMUUYECKUM  pAan
HaIpsDKEHUH MeTauioB. PU3nyeckre U XMMHUYECKUe CBOKCTBa MeTamuioB. Oo1me
criocoObl ToydeHuss MeTauioB. IloHsATHE O KOppO3WHM METaJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI MX OT KOppo3uu. CIuiaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a)
U UX PUMEHEHUE B OBITY ¥ IPOMBIIIJICHHOCTH.

[IlesouHble MeTaUIbL: TTONOXKEHNUE B [leproandeckoi cucreMe XUMUYECKUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B MPUPOJIE.
dusnuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKcuasl u
TUAPOKCUABI HaTpus M Kanud. l[IpuMeHeHHe WIeNOYHbIX METAUIOB MU HX
COEMHEHU.

[[lenoyHO3eMENbHBIE METAJIBI MAarHui ©W  KaJblLWW: TOJOXKEHHUE B
[Tepunoauueckoil cucreme xumuueckux dmemenToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaxoXJieHHuEe B npupoae. PU3N4YEeCKUe U XMMUYECKUE CBOMCTBA MAarHUs U
Kanblys. Baxueime coeuHeHU KanbIvs (OKCUI, TUAPOKCHU/I, COJIN). KECTKOCTH
BOJIBI 1 CTTIOCOOBI €€ YCTpaHCHUS.

AJroMUHHN: TTOJ0KEHUE B [leproanyeckoi CHCTEME XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHUE aTroMa, HaxoxkAeHUEe B mpupone. duznueckue u
XUMHUYECKHE CBOMCTBA alfoMHHUA. AM]OTEpHBIE CBOMCTBA OKCHIA U THIAPOKCHIA



AJIIOMHHUA.

Kenezo: nonoxenne B [leproanyeckoil cucteme XUuMHUYECKUX 3JIEMEHTOB /[l
. MenneneeBa, CTpoeHUE aroma, HaxoxaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, TuIpoKcu bl U conu xkenesa (1) u xxenesza
(1), ux coctaB, CBOKWCTBA U MOJIyUYCHHE.

XUMHUYECKU JKCIEPUMEHT:03HAKOMJIEHUE ¢ 00pa3llaMud METalioB U
CIUIaBOB, WX (U3UYECKUMHU CBONCTBAMH, H3YyUYEHHE pPE3yJIbTaTOB KOPPO3UH
MeTasioB  (BO3MOXKHO  HCIIOJIb30BAaHUE  BUIECOMATEPHATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJbI[Us U HATPHs C BOAOH (BO3MOXKHO HCIIOIH30BAHHE
BU/IEOMATEPUAJIOB), HCCIIEJIOBAHUE CBONCTB XECTKON BOJBI, MpoOIecca TOPEHHS
’KeJeza B KUCJIOpoJe (BO3MOXHO MCIIONb30BaHHE BUIEOMATEPUAIIOB), MPU3HAKOB
NPOTEKaHUsI KAueCTBEHHBIX PEaKIWid Ha HWOHBI: MarHusl, KajbIUs, aJIOMUHHUS,
uHKa, xxkenesa (1) u xxenesa (I1I), meau (II), HabmroneHre U onucaHue MPOIECCOB
OKpalIMBaHUS TUIAMEHU HMOHAMHU HATpWs, Kamusd ¥ Kaiblus (BO3MOXHO
HCIIOJIb30BAaHNE  BHMJEOMATEpUANIOB), HCCIEOBaHUE aM(OTEpHBIX  CBOICTB
THJIPOKCH/IA ATFOMUHUS M THIPOKCH/IA IMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3371249
1o Teme «BaxHeimme MeTaIbl ¥ UX COSTMHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa u MaTcpualibl B HOBC@HHGBHOﬁ )KM3HM YeJoBeKa. besomacHoe
HCITIOJIB30BaHUC BCIHICCTB U XHMMHNUYCCKUX peaKHI/Iﬁ B 6LITy. HepBa;I ImoMo1ib IIpH
XUMHUYCCKHUX OKOrax U OTPaBJICHUAX.

XUMHUUYECKOE 3arpsi3HEHUE OKPYKaIoIIeh cpeabl (MpeaeibHas AOMyCTUMAs
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Pogb XuMuu B pelieHur dKOJIOTHUECKUX
poOJIeM.

XVWMHUYECKHNA JKCIIEPUMEHT: HU3Y4YeHHE OOpas3IoB MaTepHayioB (CTEKIIO,
CIUIaBbl METAJUIOB, OJMMEPHbBIE MATEPUAIIbI).

MexnpeaMeTHbIe CBS3U

Peanuzanus MexnpenMeTHBIX CBS3€W NPU HM3YYEHHH XUMHUM B 9 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC MOHATHS: HAay4YHBIA (PakT, TMIOTE3a, 3aKOH,
TeOpHs, AaHaJIW3, CHUHTe3, KiaccuduKaius, TMEepUOJIUIYHOCTh, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJelb, SBJICHHUE, TAPHUKOBBIN
3¢ bexT, TeXHOIOTHS, MaTePHAaIIbI.



®dusnka: Marepus, aroM, 3JJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIMbI, PaJUOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUU 3apsji, MPOBOJHUKH,
MOJIYNIPOBOJAHUKH, JTUAJICKTPUKH, (POTOAIEMEHT, BEHIECTBO, TEIO, OO0OBEM,
arperatHoe COCTOSTHHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTATUIMYECKAsT
pemeéTka, CiuiaBbl, (PU3UUYECKUE BEIWYWHBI, CAMHUIIBI M3MEPEHUs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunTes, abixaHue, Ouocdepa, 3KOCHCTEMA, MUHEPAIbHbBIE
y10OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEpANbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.

3. IlnanupyemMble pe3yJibTaThl OCBOEHHSI Y4e€0OHOI 0 IpeaMeTa

N3ydeHnne XuMHM B OCHOBHOM IIIKOJIE HAIMPABICHO Ha JOCTH)KCHUE
00yJaromUMHCST JTUYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX PE3yJIbTaTOB
OCBOEHHUS Y4eOHOTO MpeaMeTa.

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHUs JOCTHUTAIOTCS B XOA€ OOy4YeHUS XUMUU B €IUHCTBE Y4eOHOU WU
BOCIUTATENILHON JESITEIIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH, MPUHSATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpolieccaM
CaMOTIO3HaHUsI, CAMOPA3BUTHS U COLIUATU3AINH 00yYatOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaOIIHUXCSA
PYKOBOJICTBOBATBbCSI CHCTEMOW TIO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAlUA U
pacIIMpeHne OmbITa JAESTEIHHOCTH HA €€ OCHOBE, B TOM YHCIIE B YaCTH:

1) nampuomuyecko2o socnumanusi:

IIEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAyYHOMY HACIIe[IUI0, TOHWMAHUSA 3HAYCHUS XUMHUYECKON HAyKH B >KU3HH
COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW HHpOpMAIHEH O
MEPEOBbIX JOCTUKEHUSAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) epaxcoanckoeo 60CNUMAHUSL!

NPECTAaBIICHUs O COIHMAIBHBIX HOPMaxX U TMPaBUIAX MEKIMYHOCTHBIX
OTHOILIEHUN B KOJIJIEKTUBE, KOMMYHHUKATUBHOM KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIe10BaTENIbCKOM, TBOPUECKOM U IPYTUX BUAAX AESATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HONM COBMECTHOM JESITENbHOCTH TMPU BBIMNOJIHEHUU
y4eOHBIX, TMO3HABATEIBHBIX 3a7a4, BBIMOJTHCHUH XWMHUYECKHUX DKCIEPHUMEHTOB,
CO3/IJaHUH YUYEOHBIX TPOCKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIIH
B Mpoliecce ITON yueOHOM AesTeIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBE/ICHUE
M MOCTYNKHU CBOUX TOBAPHUILEH C MO3HUIIMU HPABCTBEHHBIX U TMPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI OCHEACTBUN IMOCTYNKOB;

3) yeHnocmu Hay4Ho20 NOZHAHUA:



MUPOBO33PEHUYECKHUE MPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW PEaKIluu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKW U COCTABJISIONINE
OCHOBY [l TIOHMMAaHMS CYIIIHOCTA HAay4YHOM KapTUHBI MUpa, NPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3IX 4YEIOBEKA C
NPUPOTHOMN CPEIOH, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAIIPaBJICHHbBIC HA IMOJIYYEHUE HOBBIX 3HAHUHU IO
XUMUU, HEOOXOIUMBIC IJii OOBSCHEHUS HAOII0JaeMbIX MPOILIECCOB U SBJICHUM,
MO3HABATEIbHON, MH(DOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMHU TEKCTaMH, CIPaBOYHOU
JTUTEpaTypor, JOCTYIIHBIMU TEXHUYECKUMHU CPEACTBAMHU HWH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEeHHMIO M TMO3HAHUIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K camMOOOpa3OBaHUIO, TMPOCKTHOM M HUCCIEIOBATEIBCKOM
NeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaJIbHEUIIIEM

4) hopmuposarus Kynomypuvl 300P06bs.

OCO3HAHUE IIEHHOCTH J>KM3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 J>KM3HU, OCO3HAHHE TOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacCHOCTH TMpU  OOpAIICHUH C
XUMHYECKUMU BEUIECTBAMU B OBITY U PeaIbHOM KU3HU;

5) mpyoosozo éocnumanusi:

UHTEPEC K MPaAKTUYECKOMY U3yUEHHUIO MPodeccuil U Tpyia pa3IndaHoro poja,
YBaXEHHUE K TPYAY U pe3yJibTaTaM TPYAOBOU ESITEIBHOCTH, B TOM YHCIIE HA OCHOBE
OPUMEHEHUs]  MPEIMETHBIX 3HAaHUM 10  XUMHUH, OCO3HAHHBIK  BBIOOD
UHANBUAYATBEHON TPACKTOPHUH MPOIOJDKEHHUS 00pa30BaHus C YIETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MPpodheCCHOHAIIBHOM JEATeIbHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOQPECCUOHAIBHOM CPEelIE;

6) 5K0102UUeCK020 BOCNUMAHUA:

AKOJIOTUYECKHU IIeJIeCO00pa3HOe OTHOUIEHHWE K MPHUPOAE KaK HCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE IIEHHOCTH 3JI0POBOTO U
O6e3omacHOoro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢uznueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
MpaBuI 0€30MaCHOTO MTOBEJCHUS TP paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUsX,
YTPOKAIOIIKUX 3I0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHHS, TIOJydaeMble MPU U3yUYEeHUU XUMUH, IS
pEILIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, IS IMOBBILICH Hsl
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX pELIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHLCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIbHON IIPAKTHKE.

B cocraBe meTanmpeaMeTHBIX pPe3yJdbTATOB BBIICISAIOT 3HAYUMBIE [IJIs
dbopMupoBaHUs MUPOBO33PEHUS OOIICHAYUYHbIE TOHATUS (3aKOH, TEOPHUS, IPUHIINII,
runore3a, (akt, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpBIE



UCIIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX U TMO3BOJSIOT Ha
OCHOBE 3HAaHUHN M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O IIEJIOCTHOM
HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBIECHUIO Y4EOHOMU
JEeSTENbHOCTH.

llo3nasamenvuvle yHugepcaibHvle yueonvie 0elcmeaus

ba3oBeble sloruueckue 1enCTBuUs:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTMYECKOTO MBIIIUICHUS TP OCBOCHHUU
3HAHUMW: PAaCKPBIBaTh CMBICI XUMHUYECKUX TMOHITHH (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBSA3b C JPYTMMHU TOHSITHSMHU), UCIIOJIH30BATh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TMPUMEHSATH B TIPOIECCE TO3HAHUS TOHATUS (TIPEIMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh NIMPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢dopMmysia U YpaBHCHHE
XUMHYECKOW peakiy — MpU PElIeHUH y4eOHO-TT03HAaBATENbHbBIX 3a1a4, C YUETOM
ATUX MOJIETBHBIX TNPEJCTaBICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUi,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

ba3oBrle nccienoBaTenbCcKue IEUCTBU:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBHI /111 (POPMUPOBAHMSI TUTIOTE3BI TIO TPOBEPKE
NIPAaBIJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE OMbITa IO TUIAHUPOBAHWIO, OpPraHU3allMd W MPOBEIACHHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOATEIHLHO MPOTHO3UPOBATH €ro Pe3yJbTaT, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

PaGota ¢ undopmanueii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH M HHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BUAOB U (HOPM TPEICTABICHUS, MOIYIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

yMEHUE MPUMEHATH Pa3IMUHbIe METOAbl U 3alPOChl MPHU MOUCKE U OTOOpE
MHpOpMALIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX ISl BBIMOJHEHUS
y4eOHBIX M MO3HABATENILHBIX 33/1a4 ONPEIeIEHHOrO THUIA, PUOOPETEHUE OIbITA B
0o0JlacTU  HMCHOJIb30BaHUSI  MH(OPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO UCMOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,



CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (POpMY IpeAcTaBlieHus UH(DOpMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7aud  HECIOXKHBIMU CXEMaMH, JHUarpaMMamu,
IpyruMH popMaMu rpauKyi U UX KOMOMHAIUSMU;

yMEHUE UCIOJIb30BaTh M aHaIM3UpOBaTh B Mpolecce Yy4eOHOU U
HCCIIEIOBATEIBLCKON NESITEIHHOCTH UH(DOPMAIIMIO O BIUSHUM TPOMBIIIJICHHOCTH,
CEJIBCKOT0 XO3SIIICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOIIEeW MPUPOTHOM
Cpelibl.

Kommynuxkamugnvle ynusepcanvhvie yueonvie 0eticmeus.:

yMEHHUS 3aJaBaTh BONpPOCHl (B Xoie auayiora W (WiM) IUCKYCCUHU) TIO
CYILIECTBY 00CYK1aeMOi TeMBI, (HOPMYJIUPOBATH CBOM MTPEJIOKEHUSI OTHOCUTEITHLHO
BBITIOJIHEHUS TIPEJJIOKCHHOM 3a/1a4H;

YMEHUS  TPEJCTaBIATh  TMOJYYCHHBIE  pe3yJbTaThl  I0O3HABATEIHHOU
NEATeTbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh Mpe3eHTAIUI0
PE3YyIbTATOB BBHITIOJIHEHUS XMMHYECKOTO AKCIEpUMEHTa (J1a00paTOpHOTO OIbITa,
1a60paTOpPHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MIPOEKTA);

yMEHHUs Yy4eOHOTO0 COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEILHOM W HCCIENOBATENbCKON  JEATENbHOCTH  TPU  PElICHUH
BO3HUKAIOUIMX MpoOJieM Ha OCHOBE Yy4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3unuii (00CYXaeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPJAUHAIIUS
COBMECTHBIX JICHCTBHM, OIpeJejeHne KpUTEpHEeB II0 OIICHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

Pecynamuenvie ynusepcanvhvie yueonvie oeticmausi:

YMEHUE CaMOCTOSITEIBHO OMNPENENATh LENU NESITEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Haubosnee 3¢ (PeKTUBHBIE CTIOCOOBI PEIICHHS YUYeOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JECUCTBUM MPU BBIIIOJHEHUM 3aJaHUA C YYETOM
MOJIyYeHUS HOBBIX 3HAHUN 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE IOJIYYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIB30BATh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEIJIaraéMbl€ B YCJIOBUU 3a1aHUM.

B cocraBe mnpeaMeTHBIX Pe3yJbTATOB [0 OCBOCHHUIO 005S3aTEIHHOTO
coJlep KaHMsl, YCTAaHOBJICHHOTO (enepalbHON pabodeld mpOorpaMMoOi, BBIIEISIOT:
OCBOCHHBIE OOYYAIOIUMHKCS HAy4YHBbIC 3HAHHS, YMEHHUS W CIOCOOBI JCHCTBHIA,
cnenuuyecKkue I MPEeIMETHONH o0mactu «XUMHs», BUABI JNESITEIBHOCTH IIO
MOJIYYCHHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAINH, TPEOoOPa30BAHUIO U PUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaLIUsIX:

1) mpeacraBneHre 0 3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBJIEHUW TPUPOIBI,
MOHMMAaHHE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XMMHYECKON HayKu Kak 00JacTu
COBPEMEHHOTO €CTEeCTBO3HAHMSI, KOMIIOHEHTa OOIIEH KyJIbTYphl U MPAKTHICCKOU
NEATEeNIbHOCTU YeJIOBEKa B YCJIOBHUSIX COBPEMEHHOI'O OOIIECTBA; TOHMMAHUE MECTA
XUMUU CPEJIU JPYTUX €CTECTBEHHBIX HAYK;

2) BJIaicHUE OCHOBaMHU MOHSATUMHOTO ammnapaTta U CUMBOJIMYECKOTO S3bIKa
XUMUU JUIsl COCTaBi€HUS (QOpMYJ HEOPraHMYECKUX BELIECTB, YpaBHEHHI
XUMHUYECKHX PEAKIIMi; BllaJiecHue OCHOBaMU xuMmudeckoil HomeHkinatypsl (IUPAC
Y TPUBHAJILHOWN ) U YMEHHE UCIIOIB30BATh €€ 1JIs PEIICHHS y4eOHO-TI03HABATEIbHBIX



3a/1a4; yYMEHUE MCIO0JIb30BaTh MOJIENU JII OOBSICHEHUS] CTPOCHUSI aTOMOB U
MOJIEKYIT;

3) BIajieHUE CUCTEMOW XUMHUYECKUX 3HAHUU U YMEHUE MPUMEHATh CUCTEMY
XUMUYECKUX 3HAHUM, KOTOpask BKIIOYAECT:

BOKHEUIIINE XUMUUYECKUE TIOHITHUS: XUMUUECKUN AJIIEMEHT, aTOM, MOJIEKYIa,
BEILIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJHAS U HEOJHOPOJIHAS CMECh,
OTHOCHUTEJIbHBIC aTOMHAsi M MOJIEKYJISipHAsE MAacChl, KOJUYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MOJISIpPHBIA 00beM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb (CpEeaHss),
XUMUYECKasi Ppeakius, PEaklUUu COCAUHEHMs, PEaKIMU Pa3JIOKEHUS, PEaKIHu
3aMeleHus, peakiuu oO0MeHa, TeroBol dAddekT peakiuu, 5K30- U
SHJOTEPMHUYECKHE PEaKIMU, PACTBOP, MAcCOBasi JOJIsI XMMUYECKOrO DJIEMEHTa B
COCJIMHEHWH, MacCOBasl JI0JIsl M MPOLIEHTHAs] KOHIIEHTpaIlUs BEIIECTBAa B PACTBOPE,
SIPO aToMa, JJIEKTPUYECKUM CIIOM aToma, aToOMHas OpOWTallb, paguyc aToma,
BaJICHTHOCTb, CTETICHb OKHCJICHHS, XUMUUYECKasl CBA3b, DJEKTPOOTPUILIATEIIHBHOCTD,
MOJISIPHAS ¥ HETIOJISIPHAsT KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, METAJNINUECKAs CBS3b,
KpUCTaJUTMYECKasl pernieTka (aToMHas, MOHHAs, METaJUIMYecKas, MOJICKYJIsIpHas),
WOH, KaTUOH, aHWUOH, OJJICKTPOJIMUT U HEIJICKTPOJIHT, DICKTPOIUTHUYECKAST
JMCCOIMAIINSI, PEaKIMd HMOHHOTO OOMEHa, OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIC
peaKIuu, OKHCIUTEIh U BOCCTAHOBUTEJIb, OKHCJICHHE M BOCCTaHOBJICHUE,
AJIEKTPOJIN3, XUMHUUYECKOE DPaBHOBECHE, OOpaTHMMble W HEOOpaTHUMBIC pEaKIIH,
CKOPOCTb ~XMMHWYECKOW pEaKIuu, KaTajau3aTop, MPEeAeiabHO  JIOMyCTUMAs
kouueHtpanus (ITJ1K), koppo3ust MeTanioB, CIIJIaBhl;

OCHOBOIIOJIAralIINe  3aKOHbl XMMHUHU: 3aKOH COXpPAaHEHHsS  Macchl,
nepuonnueckuii 3akoH [[.MI. MenzaeneeBa, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABorajpo;

TEOPUHN XUMUU: ATOMHO-MOJIEKYJISIpPHAS] TEOPUSI, TEOPHS FIEKTPOIUTHUECKON
JUCCOLMALNM, TPEACTABICHUS O HAYYHBIX METOJaxX IO3HAHUS, B TOM YHCIE
AKCHEPUMEHTAIBHBIX W TEOPETUYECKUX METOAAaX HCCIENIOBaHUSI BEIIECTB M
U3YUYEHUsI XUMHUYECKUX PEaKIINii;

4) mpencraBlieHHE O MEPUOIUYECKOW 3aBHCUMOCTH CBOMCTB XMMHUYECKHX
AJEMEHTOB (paanyc aTroMa, 3JEKTPOOTPULIATENIBHOCTH), MPOCTBIX U CIOKHBIX
BEILIECTB OT MOJI0KEHUS 3J1IeMeHTOB B [lepuoanueckoii cucreme (B MajbIX IEPUOIAX
U TJAaBHBIX MOATPYMIAX) W JIEKTPOHHOTO CTPOCHUS aTOMa; YMEHHE OOBICHSITH
CBA3b MOJIOKEHUs1 »dieMeHTa B Ilepmogmyeckoid cuUCTEME C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
anpa, oO0mlee YUCIO  AJIEKTPOHOB),  PACHOPEACIICHUEM  BJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSM aTOMOB IMEPBBIX TPEX MEPUOJOB, KU M KaJbLIMS;
KJIacCCU(UIIUPOBATH XUMUYECKUE PJIEMEHTHI,

5) ymeHue KiacCUPUUUPOBATH XUMHUYECKUE 3JIEMEHTbI, HEOPTraHUYECKHUE
BEILIECTBA U XUMHUYECKUE PEAKIINU; OTIPENEIIATh BAJICHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJEMEHTOB, BHUJ XUMHUYECKOW CBSI3M WU THUI KPUCTAIMUECKON
CTPYKTYpPbl B COCIIMHEHUSX, 3apsAJl MOHA, XapakTep Cpeabl B BOJAHBIX pacTBOpax
BEILIECTB (KHUCIOT, OCHOBAHUM ), OKUCITUTEIb U BOCCTAHOBUTEIb;

6) yMEHHE XapaKTepru30BaTh (PU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX
BeIIECTB (KMCIOPOI, 030H, BOJOPO, TpaduT, anmas, KpeMHuH, a3ot, pocdop, cepa,



XJIOp, HATPUM, KaJIWii, MAarHUMU, KaJIbLIUI, alTFOMUHUH, JKEJI€30) U CJIIOKHBIX BEIIECTB,
B TOM YHUCJIE€ UX BOJHBIX PacTBOPOB (BOJA, aMMHAK, XJIOPOBOJAOPO, CEPOBOIOPOI,
OKCUJbI U Tuapokcuasl MetamwioB | - 1A rpynn, amomunus, meau (II), nuzka,
xenesa (II u 1), okcunsr yruepoaa (I u 1IV), kpemuus (IV), azota u dhochopa (111
u V), ceput (IV u VI), cepuucras, cepHas, a3otucrtas, a3oTHas, (ocdopHas,
yroiabHas, KpEeMHHEBas KHCJIOTa M HUX COJM); YMEHHE TMPOTHO3UPOBATH U
XapaKTEepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa W CTPOCHHS,
MIPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT UX CBOMCTB, BO3MOXHOCTbH MPOTEKAHUS
XUMUYECKUX TIPEBpAIlEHU B Pa3IMYHBIX YCIOBUAX, BIUSHHE BEIIECTB U
XUMHUYECKUX TPOIECCOB HAa OPraHW3M YEJOBEKa M OKPYXKAIIIYI MNPUPOIHYIO
cpeay,

7) yMeHUe COCTaBIIATh MOJICKYJIIPHBIC U HOHHBIC YPAaBHEHUS PEaKiii (B TOM
YuCJie peakiuii HOHHOrO 0OMEHa U OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA),
WUTIOCTPUPYIOIINX ~ XMMHYECKHE  CBOWCTBA  M3YYEHHBIX  KJIACCOB/TPYIIM
HEOPraHMYECKUX BEIIECTB, B TOM 4YHCJE TOJITBEPKIAIOIMNX TEHETHYECKYIO
B3aUMOCBS3b MEX1y HUMH,

8) yMeHHE BBIYUCIISATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChI
BEILIECTB, MACCOBYIO JOJIF0 XMMUUYECKOT0 3JIEMEHTA B COEJIMHEHUH, MACCOBYIO J10JII0
BEI[ECTBA B PACTBOPE, KOJUYECTBO BEIIECTBA U €T0 MacCy, 00beM Tra3oB; YMCHHE
IIPOBOJIUTH PACUETHI MO0 YPABHEHUAM XUMUYECKUX PEAKIINI U HAXOAUTh KOJIMYECTBO
BEIIECTBA, 00BEM U MACCy peareHTOB WU MPOYKTOB PEaKIIUu;

9) BnajeHWe OCHOBHBIMM METOJAaMU HAy4YHOTO TMO3HaHUS (HaOJIIOJEHUE,
U3MEPEHUE, SKCIIEPUMEHT, MOAEITUPOBAHUE) ITPU U3YYEHUU BEUIECTB U XUMHUECKUX
ABJICHUI; YMEHHE CPOPMYIHPOBATH MPOOJIEMY U MPEIJIOKUTh IMYTH €€ PEIICHHUS;
3HaHHE OCHOB 0€30IMacHON pabOThl C XMMHUYECKUMH BEIECTBAMH, XUMHYECKOM
MIOCY/I0N 1 1a00paTOPHBIM 000PYI0BAHHEM;

10) Hanuyue MNPaKTUYECKUX HABBIKOB IJIAHUPOBAHUS W OCYIIECCTBIICHUS
CIEAYIOIIHNX XUMHUECKUX IKCIIEPUMEHTOB:

U3y4YCeHHE U OnucaHue (U3NIeCKUX CBOWCTB BEIIECTB;

O3HAKOMJICHHE C PU3MUYECKUMH H XUMUYECKUMH SIBJICHUSIMU;

OMBITHI, WUTFOCTPUPYIOMINE TPUZHAKY MPOTEKAHUS XUMUUYECKUX PEaKIUi;

U3Yy4YCHHE CTIOCOO0B pa3/ieJICHUs] CMECcel;

MOJIyYEHUE KUCIOPOAa U U3YUEHUE €ro CBOICTB;

MOJIyYEHUE BOJIOPOJIa U U3YUYECHHUE Er0 CBOWCTB;

MOJIyYEHUE YTIIEKUCIIOT0 Ta3a U U3yUYE€HHUE €ro CBOMCTB;

MOJIyYEHUE aMMHUaKa U U3yYEHHUE €ro CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECICHHON MaCCOBOU JIOJEN pACTBOPEHHOIO
BEILIECTBA;

UCCJIEJIOBAaHUE W OMHCAaHUE CBOMCTB HEOPraHMYECKUX BELIECTB Pa3IUYHBIX
KJIaCCOB;

MIPUMEHEHUE UHUKATOPOB (JJaKMyca, MeTUJIOpaHka U ¢eHondTaaenuna) s
OMpeIeNICHUsI XapaKTepa CpeJibl B pacTBOPax KUCJIOT U IeJI0YEei;

M3YUYCHHUE B3aUMOJAECHCTBHSI KHUCJIOT C METajulaMHu, OKCHAAMHU METAJLIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMHU;

MOJTyY€HHE HEPACTBOPUMBIX OCHOBAHUI;



BBITECHEHHE OJJHOTO METalljla APYTUM U3 PacTBOpa COJIH;

uccnenoBanue aMmGpOTEPHBIX CBOMCTB THAPOKCUAOB AIFOMUHUS U IIUHKA;

pelIeHrne OKCIEPUMEHTANBHBIX 3a1ad 1o Teme "OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCTMHEHU";

pEILlIEHNE HKCIEPUMEHTAJbHBIX 3a7ady M0 TeMe JJIEKTPOJUTHYECKAs
aucconmanus';

pelieHre YKCIepUMEHTATBHBIX 3a/1a4 110 TeMe "BakHelne HemeTauibl U UX
coeuHeHHA",;

peleHrne SKCIePUMEHTAIbHbBIX 3a7ay o TeMe "BakHeiIre MeTamibl U ux
coeuHeHHA",;

XUMUYECKHE DKCIEPUMEHTHI, WIIIOCTPUPYIOIMINE TMPU3HAKK TPOTCKAHUS
peakiuii HOHHOTO 0OMEHa;

KaueCTBEHHBIC PEAKIIMU HA MPHUCYTCTBYIOIIUE B BOJAHBIX PACTBOPaX HOHBI:
xjopuz-, Opomua-, monua-, cyibdar-, docdar-, kapOboHaT-, CUIUKAT-AHUOHBHI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHMSI, MarHUsl, KaJbIUs, aJTIOMUHUS, kene3a (2+) u
xenesa (3+), menu (2+), IMHKAa;

yMEHUE TIPEACTABISATh PE3YIbTaThl SKCIEPUMEHTa B (OpMe BBIBOJIOB,
JTI0Ka3aTeNbCTB, TPAGUKOB U TAOJIUIl U BBISIBIISATH SMIIUPHUICCKHUE 3aKOHOMEPHOCTH;

11) Bnagmenwe mnpaBwiamMu O€30MACHOTO OOpalleHuss C BEUIECTBAMHU,
UCIIOJIb3YEMBIMU B TIOBCEAHEBHOW JKW3HHW, IIpaBUJIAMU TIOBEJICHHUS B IEAX
cOepexeHus: 370pOBbs M OKpY’Kalollled MpPUPOIHON Cpelbl; MOHMMAaHUE Bpena
(omacHOCTH) BO3JEHCTBUA Ha KUBbIE OpPraHU3MbBI OIpPEIENIEHHBIX BEIIECTB,
CIIOCOOOB YMEHBIIECHUS U TTPEIOTBPAIICHHS UX BPETHOTO BO3ICHCTBUS; TOHUMAaHHE
3HAYEHUS KUPOB, OEIKOB, YIIIEBOJIOB JUIsl OpPraHU3Ma YeJIOBEKa,

12) BnajeHre OCHOBaMU XMMUYECKON T'PaMOTHOCTH, BKIIIOYAIOIIEH YMEHUE
NPaBWJIBHO HCIIOJIb30BaTh W3YYCHHBIC BEIIECTBA W Marepuaibl (B TOM 4YHUCIE
MUHEpAJIbHbIE YAOOpPEHMWs, METaulbl M CIUIaBbl, MPOAYKTHI TepepaboTKH
IPUPOJIHBIX UICTOYHUKOB YTII€BOIOPOO0B (YIJisl, IPUPOJHOTO raza, HeTH) B OBITY,
CEJIbCKOM XO3MCTBE, Ha MPOU3BOJICTBE;

13) ymeHHe yCTaHABIWBATh CBS3M MEXKAY peajbHO HaOJII0/1aeMbIMHU
XUMUYECKUMHU SIBIICHUSIMU M TPOLECCaMH, MPOUCXOJAIIMMH B MAaKpo- H
MUKpPOMUPE, OOBACHITH TPUUYUHBI MHOTO0Opa3us BEIIECTB; YMEHUE HHTETPUPOBATH
XUMHUYECKUE 3HAHUS CO 3HAHUSIMU IPYTUX YUYECOHBIX IIPEIMETOB;

14) mpencrasnenue o cepax nmpopecCuoOHAIBHOMN NeITeTbHOCTH, CBSI3aHHBIX
C XUMHUEH U COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAaHHBIMU Ha JOCTHKEHHSIX
XUMUYECKOW HAyKH, YTO MO3BOJUT OOYYaIOIIMMCS paccMaTpUBaTh XUMHUIO Kak
chepy cBoeit Oynmymield mpodeccnoHaIbHON AEATEIBHOCTH U CASIATh OCO3HAHHBIN
BBIOOp XMMHUHU Kak NMPO(UIBLHOTO MpEeAMETa MPHU MEePEXoJie Ha YPOBEHBb CPEIHETO
o0mrero o6pa3oBanus;

15) Hanmuue ompbiTa PabOTHI ¢ PA3TMYHBIMUA MCTOYHUKAMU WH(HOPMAIIH 110
XAMHUHM (Hay4dHass W HAy4YHO-TIOMYJSpHAs JUTEpaTypa, CIOBApH, CIPABOYHHKH,
MHTEPHET-PECYPCHI); YMEHUE OOBEKTUBHO OLIEHMBATh MH(OPMAIIMIO O BEIIECTBaX,
UX NPEeBpalICHUsAX U MPAKTUUYECKOM TPUMEHEHUHU.

K xoHiy o0yuenus B 8 kilacce mpeAMETHbIE Pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:



PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX TMOHSITHUH: aTOM, MOJIEKYJIa,
XUMUYECKHUH 3JIEMEHT, TPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJTHOPOIHAS
Y HEOJIHOPOJIHAs), BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsI U MOJICKYJISIpHAsl Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas AOJISI XUMHUYECKOTO
AJIEMEHTa B COCJAMHEHUHU, MOJSPHBIA 00bEM, OKCHI, KHCJIOTa, OCHOBAaHUE, COJIb,
AIEKTPOOTPULIATELHOCTh,  CTENEHb  OKUCICHMUS, XUMHUYECKas  peakius,
KJaccuduKaius peakiuii: peakiuu COCIUHEHUS, PEAKIIUU PA3I0KECHUS, PEeaKIuu
3aMelIeHus, peakiuu OOMEHa, JK30- U JIHJAOTEPMHUUECKUE PEaKIUH, TEIIOBOU
s ekt peakiuu, SAPO aroMa, SIECKTPOHHBIA CJIOM aroMa, aTOMHas OpOUTab,
paanyc aroMa, XMMHYECKasl CBsI3b, MOJIApHAs U HEMNOJISIpHAsh KOBAJEHTHAS CBSI3b,
WOHHAsl CBSI3b, HMOH, KAaTHUOH, AHHUOH, pPACTBOp, MaccoBas JOJsi BEUIESCTBA
(TpolieHTHAs! KOHIIEHTPAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHUUYECKHUX TOHATHUH U
MPUMEHSATH TH MOHSTHUS NPU ONTUCAHUU BEIIECTB U UX TIPEBPaICHU;

UCITIOJIH30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUST (hOPMYJT BEIECTB
U YpaBHEHUN XUMUUYECKUX PEAKIIUA;

OTIPENICNIATh BAJCHTHOCTh aTOMOB DJJIEMEHTOB B OWHApPHBIX COCAUHEHUSX,
CTENIEHb OKHWCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHCHHSX, MPUHAIJICKHOCTD
BEIIECTB K OMpPEAeNEHHOMY KJIacCy COCAMHEHHM Mo (GopmysiaM, BUJI XUMUYECKOU
CBsI3M (KOBAJICHTHAS U UOHHAS) B HEOPTaHUYECKUX COCTMHEHUSAX;

packpeiBath cMbIci [lepuomuyeckoro 3akona [JI. U. Menneneesa:
JEMOHCTPUPOBATh NTOHUMAHUE IEPUOANIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT MX MojoxeHus B Ilepuoanueckoil cuctemMe, 3aKOHOB COXPaHEHHMS
Macchl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa
ABorajipo;

OMHUCBHIBATh W XapakKTepu3oBaTh TabiauuHyro ¢dopmy Ilepuonmueckoit
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas moArpymnma (A-
rpymnmna)» u «mob6ouHas moarpynmna (b-rpymnma)», manple W OOJIBIINE TEPHUOIHI,
COOTHOCHTH 0003HAaUEHHUs, KOTOpbIe UMEIOTCs B Tabnuiie «Ilepuoanueckas cucrema
xumMuueckux aneMeHToB . M. MenzaeneeBa» ¢ YMCIOBBIMM XapaKTEPUCTHUKAMU
CTPOEHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB W 3apsj siapa, oOlee 4ucio
AJIEKTPOHOB U PACHPEACIICHUE UX 10 ANEKTPOHHBIM CJIOSIM);

KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI, HEOPraHWYECKHUE BEIIECTBa,
XUMUYECKHUE peaklnu (110 YUCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, O
TErI0BOMY 3P Dexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUUYECKUE CBOMCTBA BEILECTB
pa3IMYHBIX KJACCOB, TMOJTBEpKJas OMNHCAHUE MPUMEPAMHU MOJEKYJSIPHBIX
YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX KaY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MPOTEKAHUSI XUMHUECKUX MPEBpalleHUH B pa3IUUHBIX
YCIOBUSIX;

BBIYHCIISITh OTHOCUTEIBbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa MO (QopMylie COEIUHEHHUS, MACCOBYIO
JIOJIF0 BEUIECTBA B PacTBOpE, MPOBOJAMTH PACUETHI MO YPABHEHUIO XUMHUYECKOU



peakiuu;

MPUMEHSITh OCHOBHBIE OTEPAIIUU MBICIUTEIBHON AEATEILHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEeMAaTU3alINI0, KIACCU(PUKALINIO, BBISIBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3EH — JIJIsl U3YyUEHHUSI CBOMCTB BEIIECTB U XUMUYECKUX
peaKkiuii, eCTeCTBEHHO-HAyYHbI€ METOJbI MO3HAHUS — HAOJIOJEHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEasIbHbIA U MBICIICHHBIN );

cJe0BaTh MpaBUjIaM MOJIL30BAHUS XUMUYECKOU MOCYA0M U 1a00paTOpHBIM
000pyI0BaHUEM, a TaKXKe MpaBuiaM OOpalleHus ¢ BEUECTBAMU B COOTBETCTBUU C
WHCTPYKIMSIMUA TIO BBITIOJTHEHUIO J1A0OPATOPHBIX XUMHUYECKUX OIMBITOB IO
MOJIYYEHUIO M COOMPAaHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOW MacCOBOW JOJIEM PAaCTBOPEHHOIO
BEI[ECTBAa, TIUIAHUPOBATh M TNPOBOJUTH XHUMHYECKHE OKCIHEPUMEHTHI TIO
pacro3HaBaHUIO PACTBOPOB IIEJI0UEH U KUCJIOT C TOMOIIbIO HHAUKATOPOB (JITAKMYC,
denondranenH, METUIOPaHXK U IPYTHUE).

K xoniy ob6yuenus B 9 kiacce nmpeMETHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE
JTOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMIUXCS YMECHUI:

PacCKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUM: XUMHUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, DJICKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCJCHUSA, XHUMHUYECKasl
peakIus, XuMU4ecKas CBs3b, TEIIOBOU d(DHEKT peakiiuu, MOJib, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHUYECKAS THUCCOLMALIMS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XUMUUYECKOe paBHOBECHE, 0OpaTUMBbIE U
HeoOpaTUMbIe peakiuu, OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHCIIUTENb, BOCCTAHOBUTENIb, OKHUCICHHE UM BOCCTAHOBJIIEHHE, AaJUIOTPOIHS,
aM(pOTEpPHOCTh, XHMHUYECKasi CBsI3b (KOBAJICHTHAs, MOHHAs, MeTaJuIMyeckKas),
KpUCTAJUIMYECKAs] PEHIETKA, KOPPO3HsSI METAILIOB, CIUIABbl, CKOPOCTh XMMUYECKOM
peakuuu, npeaeabHo gonyctumas konneHTpauus [IJIK BemecTsa;

WUIIOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX [MOHATHA U
OPUMEHATH 3TH HOHITUS MIPU ONUCAHUH BEUIECTB U UX IIPEBPALICHUN;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS (DOPMYJT BEIIECTB
Y YPaBHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHX JJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHA/JIECKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIAcCy COeAMHEHMH Mo (opMysaM, B XUMUYECKOHN CBsI3H (KOBaJICHTHAsI, MOHHAS,
METAJUIMYECKAsl)) B HEOPTraHMYECKUX COCIMHEHUSX, 3aps] HOHA MO XMMHUYECKOH
dbopMmyte, xapakTep cpebl B BOJHBIX PACTBOPAX HEOPTAHUUECKUX COSTUHEHUH, TUTI
KPUCTAJIIMYECKOU PEHIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIca Ilepumogmueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro MOHWMAaHHWE: OMUCHIBATh U XapaKTEepU30BaTh TAOIUMUYHYIO
dopmy Ileproamueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB: Pa3iudarTh MOHSTHUS
«rnaBHas noArpynna (A-rpymnmna)» u «nodounas noarpynna (b-rpymnma)», Mainelie u
OoJiblliie  TEPUOJbI, COOTHOCUTH O0O3HAUYEHHUS, KOTOpPhIE HMEIOTCS B
MEePUOANYECKON TabJinile, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX BJIEMEHTOB (COCTaB M 3apsij] siapa, oOlIee YHCIO 3JIEKTPOHOB M
pacnpenesieHrue Uux Mo JIEKTPOHHBIM CIIOSM), OOBSICHATH OOIIHNE 3aKOHOMEPHOCTH B



W3MCHEHUH CBOWCTB AJIEMEHTOB U MIX COSAWHEHUN B TIpeIesiaX MajIbIX MIEPHUOJIOB H
TJIABHBIX TIOJATPYII C YYETOM CTPOCHHS UX aTOMOB,

KIacCu(UIMPOBATh XWMHUUYECKHE JJIEMEHTHI, HEOPTAaHMUYECKHE BEIECTBa,
XUMHYECKUE PEakIuu (10 YUCITY ¥ COCTABY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, T10
TerIoBoMy 3(h@dekTy, M0 HU3MEHEHHMIO CTEeNEHEH OKHUCICHUS XUMHYECKUX
3JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIMME U CHEUPUUECKUE XUMUUYECKHUE
CBOMCTBA MPOCTBIX M CIIOXHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE MPUMEPAMHU
MOJICKYJIIPHBIX U HOHHBIX YPABHCHHH COOTBETCTBYIONTUX XUMUYCCKUX PEAKITUH;

COCTaBIIATh YPABHEHUS AJICKTPOTUTHICCKOM TUCCOIUAIINN KUCIIOT, MIEIoYeH
M COJICH, TIOJIHBIE M COKpAIIEHHBIC YpaBHEHUS PEAKIMi HOHHOTO OOMEHa,
YpaBHCHHS PEaKIUi, IMOATBEPKIAIOIMINX CYIIECTBOBAHNEC TCHETHUECKOW CBSI3H
MEXTy BEIICCTBAMHU Pa3TUYHBIX KJIACCOB;

pacKpbIBaTh  CYINIHOCTh  OKHCJIMUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIHi
TIOCPEJICTBOM COCTaBJICHHUS 3JICKTPOHHOTO OajaHca 3THX PeaKIui;

IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBHCHMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYCCKUX MPEBPAICHUH B Pa3IMYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTCIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIICCTB,
MAacCOBYIO JIOJTI0O XMMHYECKOTO 3JIeMEeHTa 1Mo (opMyse COCIUHEHHS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJMTH PACUYETHI MO YPABHCHUIO XHUMHYECKOU
peakuuu;

coOI01aTh MpaBuja MOJIb30BAHUS XUMUYECKON MOCYION M TaO0OpaTOPHBIM
o0opyAoBaHUEM, a TAKXKe MpaBHiia OOpAIlleHHs] C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIMSIMU TI0 BBIMIOJIHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUIO M COOMPaHUIO Ta3000pa3HbIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOro rasa);

IPOBOAUTH PEAKIIUU, TOJTBEPKIAIOIINE KaUeCTBEHHBINH COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM IMYTEM XJIOPHUA-, OPOMH-, MOAHI-, KapOOHAT-,
docdar-, cmimkar-, cynbdar-, TUAPOKCUA-HOHBI, KATHOHBI aMMOHHUS M HOHBI
M3YYCHHBIX METAJJIOB, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPraHHMYECKUX
BEIIECTB;

PUMEHSITh OCHOBHBIE OTIEPAIMH MBICIUTEIBHON JEATEIPHOCTH — aHAIN3 |
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWE, CHUCTEMAaTHU3allii0, BBISIBICHUE IPUYUHHO-
CJIEACTBEHHBIX CBA3EU — JUISI U3yUYCHUSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUH,
€CTECTBEHHO-HAYYHBIE  METOJABl TO3HAHHUA — HAOIIOJEeHHWe, U3MEpEeHue,
MOJICIIUPOBAHUE, SKCIIEPUMEHT (PEaTbHBINA U MBICIICHHBIN ).



4. TemaTnueckoe IJIAHUPOBAHME

8 knacc
Ne | HanmenoBanue | KonnuectBo yacos Jatsl Buns! nestensHOCTH Bunsl, OnekTpoHHbIe (HU(POBbIE) OcHoBHbIE
n/m | pasgenoButeM | Bee | K/p | II/p | usydeHus dopMbl | 0Opa3zoBaTENbHBIE PECYPCHI HaIlpaBJICHUS
MIPOrpaMMBbl ro KOHTPOJIS BOCITUTATEIbHOU
JeSITEILHOCTH

Paznen 1. IlepBonayaibHbl

€ XUMHNYECCKHUC ITOHATHUSA

11

Xumusg —
Ba)KHAs

001acTh
€CTECTBO3HAHUS
i
MPAKTUYECKOMN
JIEeITEILHOCTH
yeJioBeKa

5 2

PackpbIBaTh CMBICI U3Y4a€MbIX MMOHSATUMN.
PackpblBaTh posib XMMHHM B TIPUPOAE U
J)KU3HU 4YeloBeKa, €€ CBI3b C JAPYTUMH
HayKaMHu.

Pasnuuath 4YHCTBIE BEIIECTBA U CMECH,
OIIHOPOJHBIE U HEOJAHOPOAHBIE CMECH.

Pasnmuuate ¢Qusmyeckue M XUMHUUYECKHUE
SBJICHHS.
OmnpenensTs HpPU3HAKU XUMHUYECKHX

peaximii ¥ yCIOBUS UX MPOTEKAHUSL.
CnenoBathb MpaBHIaM MOJIb30BaHMS
XMUMHUYECKOM MOCynoii W 1abopaTopHBIM
o0opyInoBaHHEM, a TaKkKe IpaBWIaM
o0paleHnsl ¢ XUMHYECKIMHU BEIeCTBAMHU B
COOTBETCTBHHM C HMHCTPYKIHA- MH IO
BBITTOJTHEHUIO TIPAKTUIECKUX padoT.
IInanupoBaTh M NPOBOAUTH XHUMHUYECKHUI
SKCHEPUMEHT M0 W3yYEHUIO W OIHCAHUIO
(hM3MYECKUX CBOWCTB BEIIECTB, CIIOCOOOB
pa3zaeneHus cMece BELIECTB.

Hcnonp30BaTe TMpH BBIIONHEHUH YI€OHBIX
3aJaHU ¥ B MPOLIECCE MCCIEN0BATENbCKOM

JeATENBHOCTH Hay4HO-TIOMYJISIPHYIO
JUTEpaTypy XHMHUYECKOTO  CONEpP KAHUS,
CIIpaBOYHBIC MaTepHabl, pecypchl
Hurepuera.

BoicTpanBath pa3BEpHYTbHIE MUCBMEHHBIE U
YCTHBIE OTBETHI C ONMOpPOH Ha MH(OPMALHIO

Bubnunoteka LOK
https://m.edsoo.ru/7f418
37c¢
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u3 y4eOHMKAa W CIPAaBOYHBIX MaTEpPHAJIOB,
TpPaMOTHO HCIONB30BaTh W3Y4EHHBIN
MOHATHHHBIN anmapaT Kypca XUMHUU

1.2

BemectBa n
XUMHNYCCKUC
peakiuu

15

[IpuMeHATh ecTeCTBEHHO-HAYYHBIE METOJIBI
no3HaHus (B TOM 4HCle HaOIIOJeHUe,
MOZIETMPOBaHUE, SKCIIEPUMEHT) ¥ OCHOBHBIE
ornepalyy  MBICIUTEIBHONH — JeITeNbHOCTH
(cpaBHeHUE, KIacCUBUKAIS) UTS U3 yICHUS
BEILIECTB 1 XMMUUECKUX PEAKIHH.
PackpbiBaTh CMBICH M3y4aeMBIX IMOHSATHH H
3aKOHOB M TPUMEHITHb O3TU TIOHATHUS IPU
OIMMCaHUU CBONCTB BCIIICCTB u ux
[IPEBPALLEHUMN.

Paznuuath (Qusnueckue HW XUMUYECKUE
SIBJICHUS, O6'I)$[CH$[TI) HX CYHIHOCTH C TOYKH
3pEeHHUs] ATOMHO-MOJIEKYJISIPHOT'O YUEHHSL.
Onpeaem[Tb IMpU3HAKHU XUMHWUYECKHUX
peaKLuii, yCIOBUS UX MPOTCKaHU.
OOBSICHATh  CYIIHOCTh  (U3MYECKUX U
XMMUYECKUX SBICHHM C TOUKH 3peHHs
ATOMHO-MOJIEKY/ISIPHOTO YICHUSI.
KnaccuduuupoBaTh XUMHYECKHE PEAKLHN
(mo 4YMcmy M COCTaBy pEarupymouux Hu
00pa3yIomuXCcs BEIIECTB).

CocTaBnste (opMysbl OMHAPHBIX BEILECTB
TI0 BJIEHTHOCTH U OMpPENENATh BaJICHTHOCTh
1o GopMynam BelIeCTB.

PaccraBnsaTe kK03 (DUIMIEHTH B YpaBHEHUSIX
XUMUYECKHUX PEAKIIM.

CrnenoBatb TIpaBmUIaM TIOJTb30BAHNUS
XUMHYECKOH TMocymnoii u 1abopaTOpHBIM
o0opynoBaHHEM, a TaKXKe MpaBUIaM
00palleHNs C BEIECTBAMH B COOTBETCTBUH C
MHCTPYKIHAIMHI 1o BBINOJTHEHHIO
71a00PaTOPHBIX XMMHUYECKHX OTIBITOB.
Hcnons30BaTh TMpH BBIOIHEHUH YdeOHBIX
3aJaHU ¥ B TPOLIECCE MCCIIEN0BATENbCKOM
JeATEbHOCTH

Hay4HO-TIOMYJISIPHYIO JIUTepaTypy
XMMHUYECKOTO COACPKaHMs, CIpPaBOY- HbIE

bu6mmoreka [{OK
https://m.edso0.ru/7f41837
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MaTepuaisl, pecypcel HTepHeTa.
BricTpanBath pa3BEpHyThIE NMUCBMEHHBIE U
YCTHBIE OTBETHI C ONMOPOH Ha MH(OPMAIHIO
u3 y4eOHHMKAa W CIPAaBOYHBIX MaTEpPHAJIOB,
TpPaMOTHO HCIIONB30BaTh W3Y4EHHBIN
MOHATHHHBIN anmapaT Kypca XUMHUU

Wroro no pazgeny 20 1 2
Pazjen 2. Baxuneiimme npeacraBuTe M HEOPraHMYeCKUX BeleCTB
2.1 | Bo3nyx. 5 1 PackpbIBaTh CMBICH U3y4aeMbIX IOHATHH U Bu6moreka ITOK
Kucmnopo. MPUMCHATH 5T TIOHATHA TP OMHCAHHH https://m.edsoo.ru/7f41837
Howstne 06 Naparepmsosars  (oncwmars)  cocas c
OKCHJIaX.

BO3/lyXa, (U3MYECKUe M XH- MHUYECKHE
CBOMCTBA  KHCJIOpOJa,  CIIOCOOBI  €ro
MOJTy4Y€HUsl, MNPUMCHCHHWE U 3HAYCHHEC B
NPUPOJIE U )KU3HH YEIIOBEKa.

CpaBHuBaTh peaxuuu TOpeHust u
MEJUIEHHOTO OKUCIICHHUSI.

Cobupate  mpuOOpsl A7 MOTYYCHHUSA
KHCJIOpo/ia (BBITECHEHHEM BOJIBI U BO3IyXa).
PacniozHaBaTh ONBITHBIM IIYTEM KHCIOPOL.
Hcnons30BaTh XUMHYIECKYIO CUMBOJIMKY JUIS
COCTaBJICHHA bopmyn BEIIIECTB,
MOJIEKY/SIPHBIX ~ YPaBHEHHH  XUMHYECKHX
peakuuii ¢ yqacTUEM KHCIOPOJa.

OOBACHATD CYIIHOCTH 3KOJIOTHYECKUX
npoOsieM, CBA3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrnenoBath mpaBuiiaM 6€30MacHON pabOTHI
B Jlabopatopuyd TpU  HCTIOIB30BaHUU
XMMHUYECKOH MoCyapl M 000pYHOBaHUS, a
TaKKe MpaBuiIaM OOpaIIeHNs ¢ TOPIOYNMHU
BEIIeCTBAaMH B OBITY.

[TmaHMpOBAaTH M OCYIIECTBIISATH HA TPAKTHKE
XMUMHYECKHE SKCIIEPUMEHTHI, MPOBOIUTH
HaONIONEHWS,  JenaTh  BBIBOABI IO
pe3ynbTaTaM SKCIEepPUMEHTA.

Y4acTBOBaTh B COBMECTHOH paboTe B

rpymIe.
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Vcrions30oBaTh IpU BBINONHEHUHM Y4eOHBIX
3aJaHMi U B TPOLECCE UCCIEN0BATEIbCKON

JACATCIIBHOCTH HayYHO-TIOIYJISIPHYIO
JATEPATYPY XHUMHUYCCKOI'O COACpIKaHu,
CIIpaBOYHBIC MaTepuabl, PECYpPChI

Wurepnera. BreicTpauBaTh  pa3BEPHYTHIE
MMUChbMEHHBIE U YCTHBIE OTBETHI C OMOPOW Ha
UHPOPMAIUIO U3 YUeOHHKAa M CIPABOYHBIX
MaTepualioB, TIPaMOTHO  MCIOJb30BATh
W3YYEHHBI TMOHSATUHHBIA ammapar Kypca
XUMUH

2.2

Bonopon.
Ilonsatue o
KHCJIOTax U
COJISIX

PackpbiBaTh CMBICI HM3y4aeMbIX IOHITHU U
NPUMEHATh 3TH MOHATHS TPU ONHCAHUU
CBOICTB BEILECTB U UX IIPEBPALLEHUMN.
Xapakrepr3oBaTh (ONUCHIBAThH) (pusznveckue
Y XMMHUYECKHE CBOWCTBA BOAOPO/IA, CIIOCOOBI
€ro Moyy4yeHus, IpUMeHEeHHE.

Colupats mpubop A1 HOTydeHHUs BOAOPOAA.
Hcronb30BaTh XMMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS bopmyn BEILIECTB,
MOJIEKY/SIPHBIX ~ YPaBHEHHUH  XUMHYECKHX
peakLuii C yyacTHEM BOAOPOJA.

CrenoBath mpaBuiam 0e30macHoi paboThl B
1a0opaTopul  HpPH  HUCHOIb-  30BAHUM
XMMUYECKOH mocynsl M 00OpyIoBaHUs, a
TaKKe IMpaBWIaM OOpAaIlEHUs] C TOPIOUUMHU
BEIIIECTBAMH B OBITY.

[TmaHupoBaTh M OCYIIECTBISATH HA MPAKTHKE
XMMUYECKHE OKCIICPUMEHTBI, IPOBOIUTH
HaOIr0ICHUS, JeTaTh BBIBOJIBI o
pe3ynbTaTaM 3KCIEPUMEHTA.

Y9acTBOBaTh B COBMECTHOM paboOTe B TPYHIIE

bu6moreka [IOK
https://m.edsoo.ru/7f41837

c

2.3

KoanuyectBeHn
bI€ OTHOILIEHUS
B XUMHHU

PackpbIBaTh CMBICT M3y4aeMbIX HOHATHH U
NMPUMEHATh  3TH  TIOHATHA, a  TaKXKe
W3y4EeHHBIE 3aKOHBI M TEOPHH JUTS PELICHUS
pacy€THBIX 3a/1ay.

BbumcasTe MONSPHYIO Maccy BEIIECTB;
KOJTMYECTBO BeEIeCTBa, 00BEM Traza, mMaccy
BEIIECTBA;

IIpoBoguTe  pacué€Tsl 1O  YpaBHEHMSM

bubmuoreka [JOK
https://m.edsoo.ru/7f41837
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XUMHYCCKHX PEaKIUil: KOUYECTBa, 00bEMa,
MAacchl BEIIIECTBA o H3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIIH
MPOIYKTOB PEAKIIUH.

6 BeicTpanBaTh pa3BEpHYTHIE MUCEMEHHBIE U
YCTHBIE OTBETHI C OIOPOH Ha MH- (popMaLUio
u3 y4eOHMKa M CIpPAaBOYHBIX MaTEPUAJIOB,
TPaMOTHO UCTIONIb30BaTh H3Y4eHHBIN
TOHSATHHHBIN anmapaT Kypca XUMHUH

24

Bona.
PactBopsl.
ITousitust 00
OCHOBAHHUSIX.

PackpbiBaTh CMBICT M3y4aeMbIX TMOHSTHH U
NPUMEHSITh 3TH TOHATHS TPU ONHCAHHUU
CBOICTB BEILECTB U UX IIPEBPALLECHUMN.
XapakTepu3oBaTh ¢dusnueckue u
XMMHMUYECKHE CBOMCTBA BOIBI, €€ POJb Kak
pacTBOPUTENS B MPUPOIHBIX MPoIIEccax.
COCTaBJ’[ﬂTL ypaBHeHI/Iﬂ XUMHUYCCKUX
peakuuil C y4acTUEM BOJBI.

OOBACHATH CYIIHOCTh  DKOJOTMYECKHUX
npoOieM, CBSA3aHHBIX C  3arpsA3HEHHEM
MPUPOHBIX BOJ, CIOCOOBI OYUCTKU BOJBI OT
mpUMecei, Mepbl 10 OXpaHe BOJ OT
3arps3HEHUSL.

[ImarupoBaTh U OCYIIECTBIATH HA TPAKTHKE
XUMHYECKHE SKCIEPHUMEHTHI, IPOBOJHUTH
HAOIIOICHUS, JienaTh BBIBOJIBI o
pe3yapTaTaM 3KCIIepUMEHTa.

CrenoBath mmpaBuiam 0e30MacHol paboThl B
nmabopaTopuu npu HCIOJIb30BaHUU
XUMHYECKOH IMOCYAbl 1 000pPyI0BaHUS.
[IpoBOOUTH BHYKCIEHHUS C TPUMEHEHHEM
MOHATHS «MaccoBasl JOJsS BCIIECTBA B
pacTBopey.

Hcnonp30BaTe MpH BBIIOIHEHHH Y4eOHBIX
3aJaHU UM B MPOLIECCE MCCIIEN0BATENbCKOM
JIeATEILHOCTH HAYIHO-TIONYJISIPHYIO
JTUTEPATypy XUMHUYECKOTO  COAEpKaHUs,
CIIpaBOYHEIE MaTepHabl, pecypcsl
WNHurepHera.

bu6morteka [IOK
https://m.edsoo.ru/7f41837

c

2.5

OCHOBHBIE

11

KnaccuduimpoBats n3ydaemble BeEIIECTBA
110 COCTaBY U CBOMCTBAM.

bu6mmoreka [JOK
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KJIACCHI CocTaBiaTh (OPMYIEl OKCHIOB, KHCIIOT, https://m.edsoo.ru/7f41837
HEOPraHWYECKH OCHOBaHM, counep“l U Ha3plBaTh HX IO c
X COEIMHEHH Mek1yHAPOHOH HOMEHKIIATYpe.

[IporHo3upoBaTh CBOWCTBA BENICCTB HA
OCHOBE OOIIMX XHMHYECKHX CBOKMCTB
W3YUCHHBIX  KJIACCOB/TPYIII  BEIIECTB, K
KOTOPBIM OHH OTHOCSITCSI.
CocTaBJsTh  MOJICKYJIAPHBIE  YpaBHCHUS
peaKiuii, WIUIIOCTPUPYIONIUX XUMHUYCCKHE
CBOWCTBA ¥ CIOCOOBI IMOJYYCHHUS BEIICCTB
W3YUCHHBIX  KJIACCOB/TPYII, a  TaKke
MOATBECPKAAIOIINX FeHeTI/I‘{CCKy}O
B3aUMOCBA3b Me>1<z[y HUMMU.
HpOI/ISBO]lI/ITI) BBIYUCJIICHUSA I10 y'paBHCHI/IHM
XMMHUYECKUX PEaKIIHil.
HHaHI/IpOBaTL u OC)’IJ_[CCTBJ'IHTB Ha IPaKTUKE
XUMHNYCCKHUEC OKCIICPUMEHTHI, IMPpOBOJAUTH
HaOJII0IeHUS, JienaTh BBIBOJIBI o
pe3yabpTaTaM 3KCIIEpPUMEHTA.
CrenoBatb mpaBuiiam 0e30nacHod paboThl B
nabopaTopuu npu W CIIOJIb30BaHUN
XUMHUYECKO MOCYIbI U 000pYy10BaHHS.
Hcnonb30BaTh MpU BBITOTHEHUH y4eOHBIX
3aJaHUA U B TPOLIECCE MCCIIEN0BATENbCKOM

JEATEbHOCTH Hay4HO-TIOMYJISIPHYIO
JUTEpaTypy XHUMHUYECKOTO  COZEpXKaHUs,
CIpaBOYHbBIC MaTepHabl, pecypeel
Hurepuera.

BricTpanBath pa3BEpHYTbIE MUCBMEHHBIE U
YCTHBIE OTBETHI C ONMOPOH Ha MH(OPMAIHIO
13 ydyeOHMKa M CIPAaBOYHBIX MaTEPHAJIOB,
TPaMOTHO HCTIONb30BaTh N3y4YCHHBIH
MOHSTUMHBIN annapat Kypca XUMHU

Hroro no paszneny 30 2 4

Pa3znen 3. Ilepuoanyveckuii 3akoH u [lepuoanyeckas cucremMa xuMuuecknx 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB. XUMHYECKAS
cBA3b. OKHCJIHTETBLHO-BOCCTAHOBHTEJIbHBIE PeAKIINH

3.1 | Ilepuoanuecku 7 PackpriBath CMBICIT NIEPUOANY ECKOT O bu6mmoreka [JOK

¥ 3aKOH U 3aKOHa. https://m.edsoo.ru/7f41837
H HOHI/IMaTL CYIIIGCTBOBaHI/Ie HepI/IO):[I/I‘IG-
epI/IOI[I/I‘-IeCKaH o o Q
CKOM 3aBHUCHUMOCTH CBOHCTB XHMHYCCKUX
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cucrema
XUMHUYCCKUX
aneMeHToB /l.
H. Menpene-
eBa. CTpoeHue
aromMa

9JIEMEHTOB (M3MEHEHHE PaJNyCOB aTOMOB M
3NEKTPOOTPULIATEILHOCTH U UX COSAMHEHHH
OT TOJIOKEHUsI B IEPUOANYECKOH cucTeMe U
CTPOEHHS aToMa.

VYcTaHaBIMBaTE CBA3b MEXAY IMOJIOXKEHHEM
JJeMEHTa B TIEPHOAMYECKON cucTteMe u
CTPOEHHEM €ro aToMa (CocTaB | 3apsi sapa,
o0l1ee YMCII0 JIEKTPOHOB U paclpeeieHue
UX TIO DJIEKTPOHHBIM CJIOSIM).
IIporHo3upoBaTh  XapakTep  HM3MEHEHHUS
CBOWCTB 3JIEMEHTOB M HX COEJUHEHUI IO
rpynnamMm 4 nepuogaMm llepuonndeckoit
CUCTCMBI.

XapakTepu3oBaTb XUMHUYECKHUE HIIEMEHTHI
NIEPBBIX TPEX MEPUOIOB, Kaausl KajabLUs IO
ux nonoxeHuto B Ilepuoanueckoit cucreme
J. 1. Menneneena.

CrenoBatb mpaBuiiam 0e30nacHod paboThl B
nabopaTopun npu UCIIOJIb30BaHUU
XMMHYECKOH OCy bl U 000pYLOBaHHUS.
BeicTpanBate pa3BEPHYTHIE NHCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOil Ha MH(POPMALHIO
U3 yd4eOHMKAa M CIPAaBOYHBIX MAaTEPUAJIOB,
TrpaMOTHO HCTIONb30BaTh U3y4EHHbIN
MOHSTUMHBIN annapaT Kypca XUMUHU.
Hcronb30BaTh NpPH BBINONTHEHUH y4eOHBIX
3alaHAil  TeKCThl y4eOHMKA, CIIPaBOYHBIE
matepuanel  (Ilepuoanueckyro  cucremy
xumuueckux snemeHToB J[. Y. Menneneesa,
TabnuIly  pacTBOpH-  MOCTH  KHCIOT,
OCHOBaHUU Hu colen B BOJIE,
JJIEKTPOXUMUYECKUN  psll  HAIpPSDKEHUH
METaJUIOB).

Hcnons30BaTh NMpH BBIOJHEHUH Y4eOHBIX
3aJaHU M B TPOLIECCE MCCIEN0BATENbCKOM

JeATEBHOCTH Hay4HO-TIOMYJISIPHYIO
JUTEpaTypy XHMHUYECKOTO  CONEpP KAHUS,
CIIpaBOYHBIC MaTepHabl, pecypchl

WNuTepHera




3.2 | Xumnueckas 8 PackpbIBaTh CMBICT U3ydaeMbIX TOHSATHI. Bubamoreka ]_[()K
CBSI3b. Onpefendrs BUL XUMUYECKOH CBASH B https://m.edso0.ru/7f41837
OKHCIIHTETLHO- COETMHEHUH. Onpenensits CTETIeHb c

OKWCIICHHSI XHUMHYECKOTO »JJIEMEHTa IO =
BOCCTaHOBH- (hopmyre ero CoemuHCHUS.
TCJIbHBIC OnpenensiTb  2eMEeHT  (BEUIECTBO) —
peakuuu OKHCIIUTENb W DJJIEMEHT (BelecTBO) —
BOCCT@HOBHTEb.
OOBSICHATH CyHIHOCTB POLIECCOB OKUCIIEHUS
Y BOCCTaHOBJICHUSI.
CocTaBnsTh JIEKTPOHHBIN OallaHC ¢ y4ETOM
Yuciia OTAaHHBIX U MMIPUHATBIX 3JICKTPOHOB.
CocTaBnsTh ypaBHEHHE OKHCIHUTENb- HO-
BOCCTAHOBUTEIILHON PEaKLIUH.
Hcnonv3oBaTth Ipyu BBINOJTHEHUUN y‘-IC6HbIX
3alaHUil  TeKCThl y4eOHMKA, CIIPaBOYHBIC
MaTtepuanbl  (TIEPUOAMYECKYI0  CHUCTEMY
xumudeckux 3nementoB J[. YI. Menneneena,
TaOJMIly ~ pacTBOPH-  MOCTH  KHCIOT,
OCHOBaHHUU u coJiei B BOJE,
JJIEKTPOXUMHUYECKUN  psAll  HAIPSDKEHUHR
METaJIJIOB)
Hroro no pazaeny 15
PesepBHOE Bpems 3
(moBTOpEHUE
HU3Y4YECHHOI'O
Marepuaa)
Hroro 3a roa 68
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9 kjacce

Ne

/o

HaunmenoBaunue
pa3aeioB U TEM
MPOTrpaMMBbI

KomnnuectBo yacos

Bee | Kip | Il/p
ro

Jater
U3Y4YCHUS

Bunn negrenpbHoct

Bugr,

(dopMbI
KOHTPOJIS

OnexrponHsie ((POBEIE)
00pa3oBaTeNIbHbBIE PECYPCHI

OcHoBHEBIC
HaIpaBJICHUs
BOCITUTATEIILHOM
JIESITENLHOCTH

Paznen 1. IlepBonayajibHbl

€ XUMHNYECCKUC NTOHATHUSA

11

Xumusg —
Ba)kHAs

001acTh
€CTECTBO3HAHUS
u
MPAKTUYECKOUN
JIeITeTLHOCTH
JeJloBeKa

5 2

PackpbIBaTh CMBICT M3y4aeMbIX MTOHATHIM.
PackpbIBaTh poNb XUMHM B TPUPOIE U
JKU3HH 4YellioBeKa, e CBA3b C JAPYTUMHU
HayKaMH.

Pa3nuuaTe u4HCTBIE BELIECTBA U CMECH;
OJJHOPOJHBIE U HEOAHOPOIHBIE CMECH.

Pa3nuuath (Qu3uueckne u XUMHUYECKHE
SIBJICHUSL.
OmnpenensTs MPU3HAKU XUMHYECKHX

peakLuii ¥ YCIOBHs UX IPOTEKAHUSL.
CrnenoBatb HpaBUiIaM TI0JIb30BAHUS
XMUMHYECKOM MoCynoii W 1abopaTopHBIM
o0opyznoBaHHEM, a TaKXkKe MpaBHIaM
o0pallleHHsl ¢ XMMUYECKUMH BEIIECTBAMU B
COOTBETCTBHUM C MHCTPYKIHUSI- MH TIO
BBINIOTHEHUIO TIPAKTUYECKHX padoT.
IInanupoBaTs M NPOBOJUTH XHMHYECKUI
9KCIIEPUMEHT MO0 M3Y4YEHHI0O M OIHCAHHIO
(M3HYECKHX CBOWCTB BEILECTB, CHOCOOOB
pa3zaeneHus cMecel BELIECTB.

Hcnons30BaTh NpH BBHINOJHEHUH Y4EOHBIX
3aJaHU ¥ B TPOLIECCE MCCIEN0BATENbCKOM

JEATEBHOCTH Hay4HO-TIOMYJISIPHYIO
JUTEPaTypy XHUMHUYECKOTO  COJIEpPIKAHUS,
CIIpaBOYHBIC MaTepHabl, pecypcl
Hurepuera.

BoicTpanBath pa3BEpHYTbHIE MUCBMEHHBIE U
YCTHBIE OTBETHI C ONMOPOH Ha MH(OPMAIHIO
13 ydeOHMKa M CIPaBOYHBIX MaTEPHAJOB,
TPaMOTHO HCHONB30BaTh H3Yy4EHHBIN
MIOHATUITHBIIA armnapaT Kypca XUMUHI

Bubnnoteka LIOK
https://m.edsoo.ru/7f418
37c¢
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