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HOACHUMTEJBHASA 3AIIMCKA

[IporpaMMa o XMMHHM Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHUsS COCTaBJICHAa Ha
OCHOBE TpeOOBaHMUN K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeIbHOW MPOrpaMMBI
OCHOBHOTr0 001iero oopazoBanusi, npenacraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE
denepanpbHON pabouell mMporpaMMbl BOCIUTAHHUS W C y4ETOM KOHIEMIIUU TPENOIaBaHUs
y4eOHOTO TIpeaMeTa « XuMHs» B 00pa3oBaTesibHbIX opranu3anusx Poccuiickoit deneparnum.

[IporpamMma mo xumum AaT MPEICTaBICHHE O IENSIX, OOIIeH CTpaTeruu OOy4eHHS,
BOCIUTAHUS W Pa3BUTHs OOYyYarOIIMXCS CPEACTBAMH y4eOHOro IMpeAMEeTa, yCTaHaBJIMBAET
00s13aTeIbHOE MPEIMETHOE COepKaHue, IPeyCMaTPUBAET paclpeiesieHue ero 1no Kiaccam
U CTPYKTypUpOBaHHE IO paslejaM M TeMaM [porpaMMbl 1O XHMHH, ONPEAEseT
KOJJMYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTUKU COJEpPKaHUS, PEKOMEHyEMYIO
MOCJICTIOBATEILHOCTh M3YyUYCHHUS] XUMUU C YYETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTHMKN y4eOHOTO MPOIIecca, BO3PACTHBIX OCOOCHHOCTEH 00YUaIOIINUXCsl, OTPECISIET
BO3MOKHOCTH MPEAMETA ISl peann3aiiuy TpeOOBaHui K pe3ybTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeIbHONM IpOorpaMMbl Ha YypOBHE OCHOBHOTO o00Ilero oOpa3oBaHHUsA, a TaKkKe
TpeOOBaHUIl K pe3ysibTaTaM OOy4YeHHsl XUMHHM Ha ypOBHE I€Jeil M3ydeHHs MpeameTa U
OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATENIbHON JEATENBHOCTH OOYYalOIIEerocs MO OCBOEHUIO
y4eOHOT0 COIepIKAHUS.

3HaHWe XUMUHU CITY>KUT OCHOBOM 117151 (HOPMUPOBAHKS MUPOBO33pPEHUST 00ydaroIerocs,
€ro MpeICTaBJICHUIN 0 MaTepUaIbHOM €IMHCTBE MHUPA, BAYKHYIO POJIb UTPAIOT (GOPMHUPYEMBIE
XUMHUEH MPENICTABIICHUS O B3aWMOIIPEBPAIICHUSIX SHEPTUM U 00 HBOJIIOIUHU BEIIECTB B
MPUPOJIE, O MY TSIX PelIeHus T00aIbHBIX MPOOIEM YCTONUNBOTO Pa3BUTHUS YE€TIOBEUECTBA —
CBIPBEBOM, OJHEPreTUYECKOM, TMHUIIEBOM M SKOJOTHYECKOM Oe30macHOCTH, mpobdiieM
3/IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET peali3allid BO3MOXKHOCTEM MJisi CaMOpa3BUTUS U (POPMUPOBAHUSA
KyJbTYpPBI JIMYHOCTH, €€ 001Iel U PyHKIIMOHATILHONU IPaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBIIIICHUS © TBOPYECKUX CIHOCOOHOCTEH
oOyyJaromxcs, HABBIKOB 179 CaMOCTOSITEJIbHON y4eOHO NEeSITEIbHOCTH,
AKCIIEPUMEHTANILHBIX W HUCCIIEI0BATEILCKUX YMEHUM, HEOOXOJMMBIX KaK B TMOBCEIHEBHOMN
KU3HU, TaK U B MPOPECCHOHATHHON JAESITETbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIA/Ia HAa €AMHCTBO NPUPOABI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTAalloM B
(hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YYarOUUXCs;

crocoOCTBYyeT (HOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K TPUPOJIE, K YEIOBEKY, BHOCHUT CBOW BKJAJ B IKOJOTHUYECKOE O0Opa30BaHUE
0o0yyarommxcs.

JlanHbie HanpaBiieHUs B O0y4YeHUH XUMUU 00€CTICUNBAIOTCA CIICIM(PUKON CoepKaHuUs
y4eOHOTO TIpeJMeTa, KOTOPHIA SIBISETCA MEJaroruv4eckyd aJanTHPOBAHHBIM OTPAXKEHUEM
0a30BOIl HAYKM XMMHH HA OMPEACIIEHHOM dTane e€ pa3BUTHS.



Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIET0 00pa30BaHUs OPUEHTUPOBAH HA OCBOEHUE
OOyYaroIMMHUCs CHUCTEMbl TEPBOHAYAIBHBIX TIOHITHH XHMHH, OCHOB HEOPraHUYECKOM
XUMHH U HEKOTOPBIX OTACIIBHBIX 3HAYUMBIX [OHATUN OPTaHUYECKON XUMHUH.

CrtpykTypa coaepkaHus NporpaMMbl IO XUMUU ¢(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO
noaxoza kK e€ nzyuenuro. CogepkaHue CKIIaIbIBAETCS U3 CUCTEMBI TOHATUI O XUMHUYECKOM
AJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUN O XUMHUYECKOW peakiuu. O0e 3TH CUCTEMBI
CTPYKTYPHO OPraHU30BaHbI MO MPUHIIUITY TIOCIEN0BATENBHOTO PA3BUTHS 3HAHUI HA OCHOBE
TEOPETUYECKUX MPEICTABIEHNN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUHU aTOMA U XUMUYECKOM CBSI3H;

— IPEJICTABIICHUN 00 JEKTPOIUTUUECKON TUCCOIMAIIMU BELIECTB B PACTBOPAX.

Teopetndeckne 3HaAHHUS PacCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU ITOJTYYECHHBIX M
OCMBICJICHHBIX (DaKTOB, PA3BHBAIOTCSI MOCJIEIOBATEIIBHO OT OJHOTO YPOBHS K JIPYTrOMY,
BBITIOJTHSIST QYHKIIUUA OOBSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOMCTB, CTPOSHHUS U BO3MOXKHOCTEMN
MPAKTUYECKOrO MPUMEHEHHS U MOJTYYEHUS U3YUYAEMBIX BEIIECTB.

OcBoeHue mporpaMmsbl MO XMMHUH CIOCOOCTBYET (DOPMHUPOBAHUIO MPEJCTABICHUS O
XAMHUYECKON COCTABIISIIOIIE HAYYHOW KApPTHUHBI MHUpPA B JIOTUKE €€ CHUCTEMHOM IMPUPOIBI,
LICHHOCTHOTO OTHOILIEHMS K HAay4YHOMY 3HAaHHMIO M METOJaM IIO3HAHUsA B Hayke. M3yuenwue
XUMUHU TIPOUCXOJIUT C MPUBIICUYCHWEM 3HAHWM W3 paHEe W3YYCHHBIX YUEOHBIX IMPEIMETOB:
«Oxpyxaromuii mup», «buonorus. 5—7 knacced» n «Pu3mnka. 7 Kiacey.

[Ipu n3yyeHUn XUMHUK MPOUCXOTUT HOPMHUPOBAHNE 3HAHUN OCHOB XUMUYECKON HAYKU
Kak 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOMN ACATEIHHOCTU YEIOBEKa U KaK
OJTHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. 3ajada y4eOHOTO MpeAMeTa COCTOUT B
(hOpMHUPOBAHUH CHCTEMbBI XUMUYECKUX 3HAHUNM — BOXKHEUINX (haKTOB, MOHATHN, 3aKOHOB H
TEOPETUYECKUX MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHUI MHPOBO33PEHUYECKOrO Xapakrepa,
A3bIKa HAYKH, B NMPUOOIIEHUH K HAay4YHbIM METOJaM IO3HaHUS NpPHU WM3YUYEHUU BEUIECTB U
XUMUYECKUX PEaKiuid, B (OPMHUPOBAHWU W PA3BUTHUU ITO3HABATECIBHBIX YMEHUH W WX
NPUMEHEHUH B Y4YeOHO-TIO3HABATEIbHONM M y4eOHO-MCCIIENOBATENbCKON JESATEIbHOCTH,
OCBOEHHH MPaBUII 0€30MaCHOTO 0OpaIEHUs C BEUIECTBAMHU B MIOBCEIHEBHOW KU3HH.

[Ipu n3yyeHnn XUMHUK Ha YPOBHE OCHOBHOT'O 00I11I€T0 00pa30BaHuUs Ba)KHOE 3HAUCHUE
pUOOpENH TaKue IeNIH, KaK:

—  (opMHpOBaHME  HMHTEIUIEKTYaJlbHO  pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
camMo00pazoBaHuUI0, COTPYIHUIECTBY, CAMOCTOSITEIbHOMY MIPUHSITHIO PEIICHH, CTIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIIOBHSM JKU3HU;

— HAMpaBJICHHOCTh OOYYEHHsS Ha CHUCTEMATHYECKOE MPUOOIIeHHE O0ydarouuxcs K
CaMOCTOSITEJIbHOM  IMO3HABATEJIbHOM  JIEITEIbHOCTH, HAYYHBIM METOAAM  ITO3HAHUS,
(GbOopMUPYIOIIMM MOTHBAIIMIO M PA3BUTHE CIOCOOHOCTEHN K XUMHH;

— o0ecrnieyeHue yCIoBUHM, CMOCOOCTBYIOUIMX MPUOOPETEHHIO O0YYarOIIUMHUCS OIbITa
Pa3HOO0Opa3HOM JIEeATETLHOCTH, IO3HAHUS U CAMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB (KITHOYEBBIX
KOMITIETEHIIHH ), UMEIOIINX YHUBEPCAITBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUIOB JIEATEIbHOCTH;



— (¢opmupoBanue oOmiel (yHKIMOHATLHON U €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, B
TOM YHCIIE YMEHHH OOBSICHSATH U OLICHUBATh SIBJICHUS OKPYXKAIOIIETO MHUpPA, HCTOIB3YS
3HAHUS U OIBIT, OJYYECHHbIE IPU U3YUYEHUHU XUMUHU, TPUMEHSTh UX MPU PELICHUH NpodiieM
B MOBCEIHEBHOM )XKU3HU U TPYAOBOM JIESITEIbHOCTH;

— (opmupoBanue y oOydYaronuxcsi TYMAaHHUCTHYECKHUX OTHOIICHHWM, MOHUMAaHUS
[IEHHOCTH XUMHYECKUX 3HAHUHN ISl BBIPAOOTKHU IKOJIOTHYECKH I[€7I€CO00Pa3HOTO TTOBEACHUS
B OBITY U TPYJOBOM JIEATELHOCTH B LEISIX COXPAHEHHS CBOETO 3/I0POBbsSI U OKpY Karouiei
MIPUPOHON CPEJIBI;

— pa3BUTHME MOTHBAallMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOdUIIS U HATTPABICHHOCTH JIaTbHEHIIIET0 O0yUCHHUSI.

OO611ee YncI0 YacoB, OTBEIEHHBIX JJIs1 U3YUYEHUSI XUMUU HA YPOBHE OCHOBHOT'O OOIIETO
obOpazoBaHusl, coctariseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefien0), B 9 kjacce —
68 yacoB (2 Jaca B HEJIEINIO).

COLEPKAHUE OBYYEHUSA

8 KITIACC

IlepBoHaya/IbHbIE XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Ponp XMMuM B KM3HM 4Y€JIOBEKa. XHMHUSA B CUCTeME HaykK. Tema u
BemlecTBa. DU3MUECKUE CBOMCTBA BEIIECTB. ATrperarHoe cocrosinue BemlecTB. [lonsarue o
METO/IaX MO03HaHUA B XUMUU. YHcThie BenecTBa U cMecu. CrocoObl pa3enieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocThie U COKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemecTB. OTHocuTenbHass atomHas Macca. OTHOcUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBast 107151 XUMHAYECKOTO 3JIEMEHTA B COCIMHEHUU.

KomnuectBo BeniectBa. Monb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA, MACCHI U
YHCIIa CTPYKTYPHBIX €IUHMIT BemecTBa. PacuéTel mo popMyraMm XUMHIECKUX COSAMHEHUH.

du3nvecKue U XMMHUYECKUE SBJICHUSA. XHUMHUYECKas peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MAacChl BEIIECTB. XUMHUYECKHE YypaBHeHus. Kraccudukaimss XUMUYECKUX
peakiuii (CoeAMHEHUs, pa3I0KEHUs, 3aMEIICHHs, OOMEHa).

Xumuueckuii IKCnepumeHnm:

3HAKOMCTBO C XUMHUYECKOU MTOCYI0H, TIPaBHUIIaMH pabOTHI B JabOpaTOpru U IpuEMaMu
oOpareHus ¢ JJabopaTopHBIM 000PYAOBAHUEM, H3YUYCHHUE U ONTUCAaHNE (DU3UICCKUX CBOMCTB
00pa3iloB HEOPraHUYECKUX BEIECTB, HaOII0IeHNEe (PU3NUECKUX (TUIaBJIEHUE BOCKA, TasTHUE
JIbJa, PACTHpAHUE caxapa B CTYINKE, KUIICHUE W KOHJICHCAlUS BOJbI) U XUMHUYECKHUX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHOM MPOBOJOKH, B3aMMOJICUCTBUE MeJia C KUCIIOTOM)
SBJICHUW, HAOJIOJICHUE U OMNHCaHWE TMPU3HAKOB MPOTEKAHUS XHUMHYECKUX pPEaKiui
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapus, pa3joKeHUE
rugpokcusia meau (11) mpu HarpeBanuu, B3auMMOIEUCTBHUE JKelle3a C PACTBOPOM COJIM MEJIH



(IT), uzydenue crocoOOB pa3fCICHHUs] CMECEil: C MOMOIIbI0 MarHuTa, (QUILTpOBAHUE,
BBITIAPUBAHUE, NUCTWUIAIMUS, XpoMmartorpadus, MpOBEIECHUE OYHCTKHA TOBAPEHHOW COJIH,
HaOJIOZICHUE M ONHMCAHUE PE3yJIbTATOB IMPOBEJACHUS ONbITA, WJUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHUE MOJIENIEH MOJIEKYJ (IIaPOCTEPHKHEBBIX ).

BaxHeiue npeacraBuTeId HEOPraHUYeCKUX BellecTs

Bo3nyx — cMech razon. CoctaB Bo3ayxa. Kuciopoa — 3€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue kuciopoaa B mOpupojae, (PU3MUECKME W XHUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuapl. Ilpumenenue kuciaopoaa. CnocoObl TOMYy4YEHHS KHUCIOpoJa B
nabopaTopud ¥ TpomblnuieHHOCTH. KpyroBopoT kwuciopoga B npupoge. O30H —
AJUTOTpOITHAS MOAUDUKAIUS KHUCIIOPO/Ia.

TeroBoit 3 (PEeKT XUMHUECKOW peakinu, TEPMOXMMHYECKHUE YPAaBHEHHS, JK30- U
SHIAOTEPMUYECKUE pEAKUHUH. TOIIMBO: yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCHIICHUE
MapHUKOBOTO A(PdekTa, pa3pyiieHrue 030HOBOTO CJIOSI.

Bopopon — snemeHt M mpocroe BemecTBo. Haxoxknenue Bomopoaa B IPUPOE,
(du3HYecKre U XUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoydeHus. KUCIOTHI 1 COJIH.

MoutsipabIii 00BEM Ta30B. Pac4€ThI 10 XMMHYECKUM YPaBHEHUSIM.

dusnyeckrue CBOWCTBA BOJAbl. Boma kak pactBoputelsib. PacTtBopsl. HacwilieHHbIE M
HEHACBHILIEHHBIE PAacTBOPBL. PacTBOpMMOCTH BellecTB B BoAe. MaccoBasi 0Jsl BelIEeCTBa
pacTBope. XUMUYECKHE CBOMCTBA BO/Abl. OcHOBaHUA. PoJib pacTBOPOB B MPUPOJIE U B KU3HU
yesnoBeka. KpyroBopoT Bojibl B MpUpOIE. 3arps3HEHUE MPUPOAHBIX BoJ. OXpaHa U OUMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranuueckux coenuHeHuit. Oxcuabl. Knaccudukanuss OKCHIOB:
cosieoOpasyroniue (OCHOBHBIE, KHCIOTHBIE, am{pOTEepHbIE) H  HECcoJIeoOpasyoIIue.
Homenknarypa oxcnpoB. Pu3nyeckue M XUMHYECKHE CBOMCTBA OKCHIOB. [lomyuenue
OKCHUJOB.

OcHoBanusa. Knaccudukarusi ocHOBaHWM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Howmenxkiatypa ocHoBanuii. @u3nyueckue U XMMHUYECKHUE CBOMCTBA OCHOBAaHUM. [lonyueHue
OCHOBAaHUHU.

Kucnoter. Knaccubukarmus kucmor. Homenknatypa kucior. @Duszndeckue U
XUMHUYECKUE CBOMCTBa KHUCHOT. Psan aktuBHOocTM MeTayuioB H. H. bekerosa. [lonmyuenue
KHUCJIOT.

Conu. Homenknatypa coneid. @Pu3ndyeckue 1 XuMUYecKue cBorcTBa coiie. [lomydyenue
COJIEH.

['eneTnyeckas cBsA3b MEXAY KJlacCaMU HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenmn:

KAQUECTBEHHOE ONPEAECICHUE COACPKAHUSA KHUCIOpOJa B BO3JyXe, MOJIyYCHHUE,
coOupaHue, pacro3HaBaHWE U U3YUYEHUE CBOMCTB KUCIOPO/1a, HAOJI0IeHNE B3aUMOCHCTBUS
BEIIIECTB C KUCJIOPOJOM M YCJIOBUSI BO3HUKHOBEHHS U MPEKpaIleHUs] TopeHus (moxkapa),
O3HaKOMJIEHHE C oOpa3laMu OKCHIOB M OINKMCAaHWE WX CBOMCTB, MOJy4YeHHUE, COOMpaHMUE,
pacro3HaBaHWEe U W3Y4YEHHUE CBOMCTB BOAOpoJia (TOpPEHHE), B3aUMOJECUCTBUE BOJOPOJA C
okcugom menu (II) (Bo3amMoKHO HCTIONB30BaHUE BUCOMATEPUATIOB), HAOIIOIeHE 00pa3IoB
BEIIIECTB KOJUYECTBOM 1 MOJIb, HCCIIEIOBaHHE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C



Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C OMPEICIIEHHON MacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METAIaMU (HATPUEM W KaJbIlUEM)
(BO3MOXKHO HCIIOJIL30BAaHHE BHACOMATEPHAIOB), UCCIIEIOBaHUE OOpa3I0OB HEOPTaHUYECKUX
BEIIIECTB Pa3JIMYHBIX KJIACCOB, HAOJI0ICHUE U3BMEHEHUSI OKPACKH UHAMKATOPOB B pacTBOpax
KUCJIOT W WIeJouYei, n3ydyenue B3aumozeinctBusi okcuna meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C MeETalUlaM{, PEaKIUil HEUTpaau3aluu, MOJTy4eHUE HEPaCTBOPUMBIX
OCHOBAaHHM, BBITECHEHME OJHOTO MeETala JAPYTMM W3 pacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BaxkHenre Ki1acchl HEOPraHUUECKUX COCTMHEHUI.

Ilepuoanyeckuii 3axoH u Ilepuoauyeckasi cucrema xuMudeckux 3jaementon /1. U.
MenpeJieeBa. Crtpoenne aTroM0OB.  XHMHYeCKas CBA3b. OxucanrtebHO-
BOCCTAHOBHUTEJIbHbIE PeaAKIIUU

[lepBble TOMBITKM KiIacCU(UKAIUMU XUMHUYECKUX 3JieMEeHTOB. [loHsATHE O Trpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIETIOYHO3EMENbHbIE METAJUIbl, TajJOre€Hbl, UHEPTHHIC
raspl). JIEMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnognueckunn 3akoH. llepmoamdeckas cucrema xumudeckux 3emeHtos I, U.
MenneneeBa. KopoTtkonepuonnas u jammHHONIepuoaHas Gopmer [lepuogmdeckoit cuctembl
xumuueckux snemeHtoB J[. . Menpgeneesa. Ilepuonsl u rpynmbl. OUBHYECKUN CMBICIT
NOPSIAKOBOrO HOMEPA, HOMEPOB MEPUO/IA U TPYMIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMmHbIX sjaep. M3orombl. OnexktpoHsl. CrpoeHue
AIIEKTPOHHBIX 000J70YeK aTOMOB TepBbIX 20 XUMHUYECKHX 3JIeMeHTOB llepuomudeckoit
cucremsl /. 1. MenneneeBa. XapakTepruCTHKAa XUMHUYECKOTO 3JIEMEHTA 10 €r0 MOJIOKEHUIO
B [Iepronnueckou cucreme /1. . Menueneena.

3aKOHOMEpPHOCTH  HM3MEHEHUs  paauyca  aTOMOB  XMMHUYECKMX  DJIEMEHTOB,
METATMYECKUX U HEMETAJUTMYECKUX CBOMCTB M0 TPYyINaM U epruoaam.

3nauenue Ilepuoamueckoro 3axkoHa u Ilepuonnueckoil CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB Ul pa3BUTHA HAyKU U nIpakTuku. 1. . MenaeneeB — yu€Hblil U TpaXKIaHUH.

Xumuueckass  cBs3b.  KoBanenTHas  (moyiipHas M HEMOJSIpHAsi)  CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAs CBSI3b.

Crenenb okucneHus. OKHUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponeccsl
OKHCJICHHS] M BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAaHOBUTEIH.

Xumuueckuii IKCnepumenmn:

u3ydeHue oO0pa3lloB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOJICUCTBUE THUIPOKCHAA
IIMHKA C PaCTBOPAMHU KHUCJIOT U IIEJI0YEH, TPOBEACHUE ONBITOB, WIUTFOCTPUPYIOUTUX TPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakiuuii  (TopeHue,  peakiud  paszjioKeHHUS,
COCIMHEHHS ).

Mesicnpeomemmnbie céasu

Peannzannss MEXNpEeIMETHBIX CBSA3€H TMpPU U3YYEHHMH XUMUA B 8  Kjacce
OCYIIIECTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSITUH, TaK U
MOHATHUM, SIBJSIOIIMXCS CUCTEMHBIMH JIJI1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKJIA.



OO11ue ecTecTBEHHO-HAy4HbIE TOHSATHUS: HAY4YHBIM (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalni3, CHUHTE3, KilacCU(PUKauusi, TM[EPUOJUYHOCTh, HAOIIOJACHHE, HKCIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SBJICHUE.

®uzuka: Marepusi, aToOM, 5SJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH], HW30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUHN 3apsjl, BEIIECTBO, TENIO, 00bEM, arperatHoe
COCTOSTHUE BEILIECTBA, a3, ((U3NUECKHE BETUNUUHbI, €IMHUIBI H3MEPEHUs, KOCMOC, TIaHETHI,
3BE31b1, ComHIIE.

buonorus: porocuntes, apixanue, ornocdepa.

I'eorpadus: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE IOPOJbI, IIOJE3HBIC
HCKOIIaeMbI€, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTtBo 1 XUMHYeCKas peaKkuus

[lepuomnueckuii 3akoH. Ilepuomuueckas cucrema Xumuudeckux syeMeHtoB J[. U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB IEPBBIX TPEX IMEPUOJAOB, KW, KAJIbLUHUSI U UX COCAUHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHMUYECKON CBSI3U. THIIBI KPUCTAUNIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOWCTB BEIIECTBA OT TUINA KPUCTAUIMYECKOM PEIIETKM M BHUJIA XUMHUYECKOM
CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKMX BEIIECTB. XMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCALIMXCS K Pa3IMYHbIM KJ1acCaM HEOPTraHUYECKUX COCIUHEHU, FTeHETUYeCKas
CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccupukanysa XMMHUYECKUX peakIUil IO pas3nyHbIM MpU3HaKaMm (MO YUCIy HU
COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3((dEKTy, Mo H3MEHEHHUIO
CTCTICHEW OKHUCIICHHS XUMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, TIO YYacTHIO
KaTanau3aTopa). OK30- U SHAOTEPMUUYECKUE PEAKIIUN, TEPMOXUMHUYECKHE YPABHEHMUSL.

[TonsiTre o ckopocTn XUMHUECKOU peakiuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHATHEe O FOMOr€HHBIX M TE€TEPOreHHbIX peakuusx. [lonsTue o
karanuse. [loHATHE O XUMHUYECKOM paBHOBeCHMU. PaKTOpPbI, BIUSIOIIME HAa CKOPOCTh
XUMHUYECKON PEAKIUU U TI0JI0KEHUE XUMHYECKOTO pPaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH, AJIEKTPOHHBIA OalaHC OKUCIUTENIBHO-
BOCCTAHOBUTEIBHOM peakiuu. COCTaBICHUE YPABHEHHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakLMii ¢ UCTIOIB30BAHUEM METO/IA JIEKTPOHHOTO OaaHca.

Teopuss 2IEKTPOIUTUYECKONW AUCCOLMALMHU. DJIEKTPOJIUTBI U HEIJIEKTPOJIUTHI.
Karnonsl, aHnOHbI. MexaHU3M IUCCOIMALIMH BEIECTB C PA3IUYHBIMU BUAAMH XUMUYECKOU
cBs3u. Crenenp auccouuanuu. CHUIbHbIE U c1a0ble 3JEKTPOIUTHI.

Peakunu noHHoro ooMeHa. Y ciioBusi IpOTEKaHUs PEAKIMil HOHHOTO 0OMEHa, MOJIHbIE U
COKpalll€éHHbIE MOHHBIE YpaBHEHUs peakiuii. CBONCTBA KHCIIOT, OCHOBAHUI U COJIEH B CBETE
MPEACTABICHUN 00 3JEKTPOJIUTUYECKOW Auccouuanuu. KauecTBeHHbIE peaklMM Ha HOHBI.
[TonsATHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHUE C MOJEISAMHU KPUCTAIUIMYECKHX PEIIETOK HEOPraHWYECKHX BELIECTB —
METaJUIOB M HeMeTaioB (Tpadura M anMasza), CIOXKHBIX BEHIECTB (XJIOpHAA HATPUs),
MCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peaKIMu OT BO3JAEHCTBUS Pa3IMYHBIX
(akToOpoB, UCCIEIOBAHHME  SJIEKTPONPOBOJHOCTH  pPacTBOPOB  BELIECTB,  Ipoliecca
JUCCOLMAIMU KHUCIIOT, IIesloueld U cosield (BO3MOKHO HCIIOJIb30BAHHME BUJEO MaTepuasoB),
MIPOBEJICHUE OIBITOB, WILTIOCTPUPYIOIINX IPU3HAKU IPOTEKAHUS PEAKIMil HOHHOTO OOMeHa
(oOpa3zoBaHue oOcajka, BbIJICJIEHUE raza, 00Opa3oBaHUE BObI), OMBITOB, WILIIOCTPUPYIOIINX
MPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUUN (TOPEHHE, PEaKIMH Pa3lIoKEeHHUS,
COCIMHEHMSI), PACMO3HABAHUE HEOPraHMYECKUX BEHIECTB C IMOMOIIbI0 KAaue€CTBEHHBIX
pEeaklMii Ha HOHBI, PEHIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemetanbl u uX coeTUHEHUS

OO6miast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
creneHu okucieHus. CTpoeHrue U (U3MUECKUE CBOMCTBA MPOCTHIX BEHIECTB — TaJIOI€HOB.
XHUMHUYECKUE CBOMICTBA Ha NMpUMEpe XJopa (B3aMMOJEHCTBHE C METalIaMH, HEMETaJUlaMH,
niesoyamu).  XiaopoBoaopona. CoiiiHasE KHCIIOTa, XUMUYECKHE CBOMCTBA, IOIYYEHUE,
IpuMeHeHue. JleMcTBre XJjopa W XJIOPOBOAOPOJAa HAa OPraHM3M 4YesoBeKa. Bakuenmne
XJIOPUIBI U UX HAXOXKJICHHUE B MPUPO/IE.

O6miast xapakrepuctuka snemMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneH:n okuciaeHus. CTpoeHue u (u3nueckre CBONCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJla U Cepbl. AJUTIOTPONHBIE MOAU(DUKAIMK KHUCIOpoAa M cepbl. XUMHUYECKHE
cBoiictBa cepbl. CepoBOIOPOJ, CTpOEHUE, (PU3NYECKHE U XUMHUYECKHe CBOMCTBA. OKCHIbI
cepbl Kak TMpEJCTABUTEIU KHUCIOTHBIX OKcHUI0B. CepHas Kuciora, (Quanyeckue Hu
XUMHUYECKHE CBOMCTBa (OOlIME Kak MPEeACTaBUTENS Kiacca KUCIOT U cHelupUuYEcKue).
XYUMUYECKUE PEeaKIUy, JieXkKalllue B OCHOBE MPOMBIIIIEHHOTO CIOco0a TMOMy4YeHHs] CepHOU
KHUCIIOTHL. [IpuMenenue cepHoil kuciaoTbl. CoJM CEpHOM KUCIOThI, KAYECTBEHHAs PEAKLIMs Ha
cyab(ar-uoH. Haxoxenune cepel U €€ COCAMHEHMN B IPUPOAE. XUMUUYECKOE 3arpsi3HEHUE
OKpY>KaloIle cpeibl COCIMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKAM, 3arpsi3HEHHE BO3AyXa U
BOJI0EMOB), CITIOCOOBI €r0 MPEIOTBPAIICHHS.

OOmiasi xapakTepucTuka 31eMEeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIEHHS. A30T, pacnpoCTpaHEHUE B MNpuUpoje, (HU3MYecKue u
xuMHuueckue cBoiictBa. KpyroBopor azora B mnpupojge. AMMHAK, ero (usmueckue u
XUMHUYECKHE CBOMICTBa, mojyueHue W npumeHeHue. Coin aMMOHHUA, X (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHbl aMMOHUS. A30THas
KHCTI0Ta, €€ MoTy4YeHue, (U3NIecKre U XHMHUECKHe CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJ1acca KUCJIOT U crienupuyeckue). Vcnonb3oBaHre HUTPATOB U COJIE aMMOHUS B KaUECTBE
MUHEPAIBHBIX Y100peHnil. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH cpeibl COEIUHEHUSIMU
a3oTa (KHCIOTHBIE JIOKIM, 3arpsA3HEHHE BO3JayXa, NHOuYBbl M BoJoéMOB). Docdop,
ajmoTporHble  Mogudukaruu  Gocdopa, Gu3NUECKHEe W XHUMHYECKHE CBOMCTBA. OKCHI
dbochopa (V) u dochopnas kuciora, puznueckue MU XUMHUUYECKUE CBOWCTBA, MOJIyUYEHUE.
Hcnonb3oBanue (pochaToB B KaU€CTBE MUHEPATBHBIX YI00pEHUIA.

O6mrast xapakrepuctuka snemMeHToB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHbIE  CTENEHW  OKUCJIEHUS.  YTJIEepol,  aUIOTPOIHble  MOJu(dHKaIuH,



pacnpocTpaHeHUe B Tpupoje, (U3MUECKHEe U XUMHYECKHE CBOWCTBA. AjcopOuus.

Kpyrosopot yriepoma B mpupoje. Okcuubl yriaepoaa, UX (U3NYECKUEe U XHUMHUYECKHE

CBOMCTBA, JIEMCTBUE HA KMBbIE OpPraHU3Mbl, MOJYYEHHE W NPUMEHEHUE. DKOJIOTUYECKUE

npoOJieMbl, CBsI3aHHBIE ¢ OkcujaoMm yriepona (IV), rumore3a riao0abHOTO MOTETUICHUS

KJIuMaTa, NapHUKOBBIM 3¢ dexT. YrompHas kuciaora U €€ coiau, uUX (QU3NYECKUE U

XMMHUYECKHE CBOMCTBa, MOJyueHHWE M NpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIHCKOM

XO35MCTBE.

[lepBoHavasibHbIE TOHATHUSL 00 OPraHUYECKHUX BEIIECTBAX KAK O COEAMHEHUSX YIiiepoaa
(MeTaH, 3TaH, STWIEH, ALETWIEH, 3TaHOJI, TJIMLEPUH, YKCycHass kuciota). [IpupoaHbie
HCTOYHUKU YTJIEBOJOPOAOB (yrojib, MPUPOAHBIN ra3, HE(PThb), MPOAYKTbI UX IMEpepabOTKU
(6eH3uH), UX podab B OBITY W MPOMBIIUICHHOCTH. [loHATHE O OMOJOTMYECKH BaXKHBIX
BEILIECTBAX: KUpax, OelKax, YrjieBoJax — M MX POJM B KU3HU 4YelloBeka. MarepuanabHOe
€MHCTBO OPTAaHMYECKUX U HEOPTaHUYECKUX COEAMHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IMOJYYCHHE U TNPUMEHEHHE.
Coenunenus kpeMHusi B npupojge. Ob6mue mpeacraBienus o0 okcuae kpemuws (IV) u
KpeMHHEBOW Kkuciore. CWIMKAThl, MX HCIOJb30BaHWE B OBITY, B IPOMBIIUICHHOCTH.
Baxneiiiiie cTpouTenbHbIE MaTepualibl: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH, JKeJ1e300€TOH.
[IpoGnembl Oe30macHOrO0 MCHOJIb30BAaHUSI CTPOMUTEIBHBIX MATEPHAIIOB B IOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3lloB HEOPraHWYeCKHX BEIECTB, CBOWCTB COJSTHOM  KHUCJIOTHI,
NPOBEICHUE KAYECTBEHHBIX pPEaKlUMid Ha XJIOPUA-UOHBI M HAONIOJCHHE MPU3HAKOB HX
MPOTEKaHHUs, OMBITHI, OTpaXkaroue (pU3M4ecKrue W XUMHUYECKHE CBOWCTBA TaJIOTEHOB U X
COEIUHEHUI (BO3MOXXHO HCIIONIb30BAaHUE BHICOMATEPUANIOB), O3HAKOMJICHHE C OOpa3lamu
XJIOpUJ0B (TaJOreHUI0B), O3HAKOMJIEHME C o00pa3laMH cepbl M €€ COEeIMHEHUSIMU
(BO3MOKHO MCIOJIb30BAaHUE BHJIEOMATEPUAIOB), HaOMIOJEHUE IIpoliecca OOyriIUBaHUs
caxapa IOJA JEWCTBHEM KOHLUEHTPHUPOBAHHONW CEPHOW KHCIJIOThI, M3YyYEHUE XHUMHYECKUX
CBOMCTB pa30aBICHHON CEPHOI KUCIOTHI, MPOBECHIE KaUeCTBEHHOM peakliuy Ha CyibdaT-
MOH 1 HaOJI0/IEHNE MTPU3HAKA €€ MPOTEKAHMs], 03HAKOMJIEHUE C (PU3NYECKHUMH CBOMCTBAMU
azota, Qochopa M HUX COECOUHEHHH (BO3MOXHO HCIIONb30BAaHUE BUACOMATEPHUAIIOB),
oOpa3uamu a30THbHIX U (OCPOPHBIX YIOOPEHU, MTOJIyueHne, COOMpaHue, paclio3HaBaHue U
M3Y4YEHUE CBOICTB aMMHUaKa, MPOBEACHUE KAUECTBEHHBIX PEaKUUid HA MOH aMMOHHUSA U
dbocdaT-noH 1 U3yyeHne MPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBHE KOHIICHTPUPOBAHHOMN
a30THOM KHCIOTBI C MEbI0 (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3yYEHUE
MOJIENIE KPHUCTAJUIMYECKUX pemeEToK anmasza, rpagura, (QysuiepeHa, O3HAKOMJIEHHE C
IIPOLECCOM aJCOpPOLMU PACTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTUBOTAa3a, MOJyuYeHHEe, COOMpaHue, PaclO3HABAHHE W HM3yUYEHUE CBOWCTB YTJIEKHCIIOTO
ra3a, NpPOBEJICHHE KAYECTBEHHBIX PEAKIMl Ha KapOOHAT U CUJIMKAT-UOHBI U HU3YUYEHUE
IIPU3HAKOB UX MMPOTEKAHUsI, 03HAKOMJICHHE C ITPOIYKIIMEN CHIIMKATHOW TPOMBIILIIIEHHOCTH,
pELICHUE SKCIEPUMEHTANBHBIX 3324 0 TeMe «BakHelue HeEMEeTauIbl U UX COEAUHEHUS.

MeTa/uibl M MX COeUHEHUS



OO6mrast xapakTEepUCTHKA XUMUYECKHX DJIEMEHTOB — METAJUVIOB Ha OCHOBaHUU HUX
noJjioxkeHust B [lepuonmueckon cucreMe xumudeckux siieMeHToB JI. M. MenneneeBa u
ctpoeHuss aromMoB. CTpoeHue MeTauioB. Merauinueckas CBSI3b W METaUIMYECKas
KpHUCTAJUTMYECKAs PEIIETKA. DIEKTPOXUMUAYECKUI P HANIPSDKEHUN MeTasuioB. Ouznueckue
U XUMHYECKHE CBOMCTBAa MeTayuioB. OOmue crnocoObl moiaydeHus MeramuioB. [lonstue o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTajb, YyT'yH,
JIOPATTIOMUHUM, OPOH3a) U UX TTPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[lenounsie MeTaiIbl: MoJoxkeHUe B [lepnoguueckon cuCTeEMEe XMMUYECKUX AIIEMEHTOB
J. 1. MeHngeneeBa, CTpOEHHE HX aTOMOB, HaxXOXAcHWE B mpupoac. Dusnyeckue u
XUMUYECKHUE CBOMCTBa (Ha mpumepe HaTpust u Kanus). OKCUIbI M THUAPOKCHIBI HATPUS U
kanus. [[pyuMeHeHre eoYHbIX METAIUIOB U UX COCIMHEHHM.

[IlenoyHO3EeMENBHBIE METAJIBI MAarHu M KajbLUW: TOJ0XKEeHuE B llepumognueckon
cucreMe xumuyeckux aneMeHToB /. . Meneneesa, cTpoeHre UX aTOMOB, HAX0XKICHUE B
npupone. Du3nyecKMe W XMUMHUYECKUME CBOMCTBA MarHus MW Kaublusa. Baxnaenmme
COCIMHECHMS KanbIusl (OKCHA, THAPOKCHUI, coiu). JKECTKOCTh BOJBI M CIOCOOBI €&
YCTpaHEHHUS.

AunroMuHul: mosnoxkeHue B llepuomnueckor cuctemMe XuMUUYecKux siaemeHToB J[. U.
MeHpeneeBa, CTPOCHHE aTroMa, HaxoXkaAeHue B mnpupoae. duznueckue M XUMUYECKHUE
CBOMCTBa amtoMUHMSI. AMGBOTEPHBIE CBOMCTBA OKCHJIA ¥ THIPOKCHIA AITFOMUHUA.

Kenezo: monoxenue B lleproanueckonl cucremMe XuMHUYECKux diemeHtoB [, .
MeHpeneeBa, CTPOCHHE aToMa, HaxoXkAeHue B npupone. Dduznueckne M XUMUYECKHUE
cBoiicTBa kene3a. Oxcuapl, ruapokcuasl u comu xenesa (II) u xenesa (III), ux cocras,
CBOKCTBA U MOJIyYEHHUE.

Xumuueckuii IKCnepumenmn:

O3HAKOMJICHHWE C O0pa3llaMi METaUIOB M CIUIABOB, MX (DM3UYECKUMU CBOWCTBAMH,
U3y4YEHHUE Pe3yJIbTaTOB KOPPO3UH METAILIIOB (BO3MOKHO HUCIIOIH30BAHUE BUIEOMATEPUATIOB),
OCOOEHHOCTE B3aUMOJCUCTBUSL OKCHJA KalblUd W HATpUs C BOJOM (BO3MOXKHO
HCIIOJb30BAaHUE BUICOMATEPUATIOB), HUCCJIEAOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipoliecca
TOPEHUS JKejie3a B KUCIOpOoje (BO3MOXKHO HCIIOIb30BaHUE BHUJICOMATEPHUANIOB), MPU3HAKOB
MPOTEKAaHMS KAYECTBEHHBIX PEAKIINM HA MOHBI: MarHusl, KaJIbIUs, ATFOMUHUS, [IUHKA, KeJe3a
(IT) u xxene3a (III), memu (1), HabmroIeHKEe U OMMCAHUE TIPOLIECCOB OKPAIIMBAHUS IIJITAMEHU
MOHAMU HATpHUs, Kaldusl U Kajblus (BO3MOXXHO HCIOJb30BaHUE BUJIEOMATEPHAIIOB),
uccienoBane aM(OTEpHBIX CBOWCTB THUIPOKCHAA AQIIOMUHHMS W THAPOKCHUIA I[MHKA,
pEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BaxxHeunmme MeTamuibl U UX COEAUHEHUSD).

XHMHA ¥ OKpY:KaoLIas cpeaa

BemecrBa u  marepuanisl B [IOBCEIHEBHOW JKM3HM 4elioBeKa. be3omacHoe
MCIIOJIb30BAaHKE BEIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas momoIp npu XMMUYECKUX
0’KOTaxX W OTPABJICHUSIX.

XUMHUYECKOE  3arpsi3HEHHE  OKpYy)Karoled cpenapl  (mpenesibHas — AOMyCTUMast
KOHIIEHTpaIus Bemlects, naiee — [1/1K). Poib xuMuu B perieHuu 3K0JIOTHYECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:



U3ydyeHue o0pa3lloB MaTepuasioB (CTEKJO, CIUJIaBbl METAJJIOB, IOJMMEpHBIE
MaTepUaibl).

Mexcnpeomemmuwie ceazu

Peasmzannst MeEXNpeIMETHBIX CBA3EHM TIPU U3YYEHHMM XUMUA B 9  Kjacce
OCYIIECTBIISIETCS Y€PE3 UCIOJIB30BaHNE KaK OOIINUX €CTECTBEHHO-HAYYHbIX MMOHATHIH, TaK U
MOHSTHUM, SBJSIOUIMXCS CUCTEMHBIMHU JJISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.

OOmue ecTecTBEeHHO-HAYYHBIE TOHSATHS: HAYYHBIA (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHaiu3, CHUHTE3, KiIacCUpUKALMs, MEPUOAUYHOCTh, HAONIOACHUE, DKCIEPUMEHT,
MOJIETTUPOBAaHUE, W3MEpPEHUE, MOJEINb, SBJICHHE, MNAPHUKOBBIA 3PGEKT, TEXHOJIOTHUS,
MaTepuabl.

®dusuka: Marepusi, aToOM, 53JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH], H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUH 3apsll, MPOBOJHUKH, MOTYHPOBOIHUKH,
JAUDIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, T'a3,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKAs PEIIETKa, CIUIaBbl, (DU3MUYECKHE BEIUYMHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIaHETHI, 3BE3/1b1, COHIIE.

buonorus: gorocunres, aApixanue, buocdepa, sIKoCucTeMa, MUHEpaIbHBIE YI00pEHU,
MUKPORJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHBIC BEILIECTBA.

I'eorpadus: armocepa, ruapochepa, MUHEpayibl, TOPHBIE TOPOABI, IOJIE3HBIC
HCKOMaeMble, TOIIMBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JJUYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs
JOCTUTAIOTCST B XOJ¢ OOY4YeHHMS XHMHUU B EIWHCTBE Y4YeOHOW W BOCIHUTATEIbHOMN
JESTETPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHHUCKAMH COITMOKYJIBTYPHBIMH U
TyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, MPUHSATHIMH B OOIIECTBE TNpPAaBWJIAMH W HOpPMaMu
MOBEJICHUSI M CHOCOOCTBYIOT IIpollecCaM CaMOIIO3HAHHWS, CaMOPAa3BUTHUS M COLMAIM3ALINH
00yyJarommxcs.

JIM4HOCTHBIE pe3yJIbTaThl OTPa)kKarOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHUCTEMOM MO3UTUBHBIX IICHHOCTHBIX OPUEHTAITUI M PAaCITUPEHUE OIBITA ACITSIHPHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpMoTH4YeCKOro BOCIMTAHMSA:

IIEHHOCTHOT'O OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY |
HAyYHOMY HACJICJINI0, TTOHUMAHUS 3HAYCHHMS] XUMHUYECKOW HAyKW B JKH3HU COBPEMEHHOTO
o01ecTBa, CmOCOOHOCTH BJIQIETh TIOCTOBEPHON MH(OpMAIEl 0 MepeIOBhIX JOCTIKCHHSIX U
OTKPBITUSX MUPOBOU U OTCUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MUpa U OOIIECTBA;

2) rpaskaaHCKOro BOCIIUTAHMS:

MIPEACTABICHUS O COIMAIBHBIX HOpMax M TpaBWaX MEKIMYHOCTHBIX OTHOIICHWW B
KOJUICKTUBE,  KOMMYHUKATHBHOM  KOMIIETCHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,



y4eOHOUCCIIEI0BATENILCKOM, TBOPUYECKOW M JPYTUX BHJAX JESITEIILHOCTH, TOTOBHOCTU K

Pa3HOOOpa3HOM COBMECTHOM JESITENIBHOCTA TPH BBINOJTHEHUH YYEOHBIX, MO3HABATEIbHBIX
3a/lay, BBINOJIHEHUU XUMUYECKHX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,

CTpEeMJICHHS K B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMPOIEcce ITOM ydeOHOM

NEeATENIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEJICHHUE U IMOCTYIKU CBOUX TOBApHIICH C
MTO3UIIMU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUA

MHUPOBO33pPEHUYECKUE TIPEACTABJICHUS O BEIIECTBE U XUMHYECKOW peaKkIuu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISAIOIINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAyYHOM KapTUHBI MHUpPA, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSI MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHON Cpelou, O
POJI XUMHU B NTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBICE MOTHUBBI, HAIIPABIICHHBIE HA IOJYYEHUE HOBBIX 3HAHHUU 10 XUMHH,
HEOOXOANMBIC TSI OOBSICHEHUS HAOJFOMAEMBIX TIPOIECCOB W SIBICHHH, MO3HABATEIHHOM,
MH()OPMAITMOHHOW W YHUTATEIbCKOW KYJIBTYphl, B TOM YHCJIC HAaBBIKOB CaMOCTOSITEIIBHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIMTEPATYypOH, MOCTYMHBIMH TEXHUYECKUMU
cpencTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEPEC K OOYUYEHUIO U TTO3HAHUIO, TF0003HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K
caM000pa30BaHUIO, TPOCKTHOM M HCCIEAOBATEIIBCKON ACATEIHHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH U YPOBHS 00YyUYEHUS B aTbHEHIIIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbA:

OCO3HAaHHME IIEHHOCTU »W3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBbIA 00pa3 >KU3HU, OCO3HAHHWE IOCJIEACTBUN M HENPUATHE BPEIHBIX
MPUBBIYEK (YIIOTPEOICHUS aTKOTOIs, HAPKOTHKOB, KYPEHHS ), HEOOXOIUMOCTH COOTIOCHUS
nmpaBui 0€30MaCHOCTH TP OOpaIleHWHd C XUMHYECKUMHU BEIICCTBAMU B OBITY W pPEaTbHOU
KU3HHU;

5) Tpy10BOro BOCIIUTAHUSA:

WHTEpPEC K TMPAKTUYECKOMY H3yUYCeHHIO mpodeccuidi W TpyJda pa3ImdHOTO poja,
YBOKEHUE K TPYIy M pe3yJibTaTaM TPYJIOBOM AEATEIbHOCTH, B TOM YHCJE HAa OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHWA TO XWMHH, OCO3HAHHBIA BBIOOp WHIAMBUAYATHLHON
TPACKTOPHUH MPOAOIIKEHUSI 00Pa30BAHMS C YUETOM JIMYHOCTHBIX MHTEPECOB U CITIOCOOHOCTHU
K XUMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, ycCHemHou mnpodeccuoHanIbHON
NEATEIbHOCTH W Pa3BUTUSL HEOOXOJWMBIX YMEHHMM, TOTOBHOCThH aJalTUPOBATHCS B
podeCCHOHAIBHON CpeJIe;

6) 3K0JI0rH4eCcKOro BOCIIMTAHHUS :

AKOJIOTUYECKU IEJeCO00pa3HOEe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIIECTBOBAHHS, TOHUMAaHUE IIEHHOCTH 3/I0POBOT0O U O€30macHOro oopasza
KU3HH, OTBETCTBEHHOC OTHOIICHHE K COOCTBEHHOMY (HHU3UYECKOMY H TICHXHYECKOMY
3I0POBbIO, OCO3HAHUE 1IICHHOCTHU COOJIFOACHUS MPpaBuil 0€30MaCHOI0 MOBEACHUS MPU padboTe
C BEILIECTBAMU, a TAK)KE B CUTYalLUSIX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TOJy4aeMble MPU HU3YUYCHUHM XUMUU, JJISl PEIICHUS
3a1a4, CBSA3AHHBIX C OKPYXAKIIEW NPUPOJHOM CpEeNoM, JUIsl TMOBBIIIECHHS YPOBHS



HKOJIOTMYECKOH KYJIbTYpPbl, OCO3HaHUS II100aIbHOTI0 XapaKTepa 3KOJOTHYECKUX MPOOIIeM U
NyTed UX pPELIEHUs! MOCPEICTBOM METOAOB XMMHH, 3KOJOTMYECKOTO MBIILIICHUS, YMEHUS
PYKOBOJICTBOBATHCS UM B [103HABATEIbHON, KOMMYHUKATUBHOM U COLIMATBHOM MPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX pE3yJNbTAaTOB BBIACISIIOT 3HAUYMMBbIe ISl (hOPMHPOBAHUS
MHUPOBO33pEHHUsI OOIICHAY4YHbIE MOHATHS (3aKOH, TEOpHs, NPUHLMUI, TUIOTE3a, (akKT,
cucTeMa, IMPOLECC, HKCIEPUMEHT U JAPYroe.), KOTOpble HCIONb3YIOTCS B €CTECTBEHHO-
HAYYHBIX Yy4YEOHBIX MpeaMeTax W TMO3BOJSIIOT Ha OCHOBE 3HAHWUN M3 ATHUX MPEAMETOB
¢dbopMHUpOBaTh NPEACTABICHUE O IIEIOCTHOW HAy4YHOH KapTHHE MHpa, U YHHBEpPCAJIbHBIC
yueOHble JeicTBUs (ITO3HABaTENIbHbIE, KOMMYHUKAaTUBHBIE, PETYJATUBHBIE), KOTOpHIE
o0ecneunBalOT (POPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U
OCYILIECTBIICHUIO Y4EOHOU eI TeTbHOCTH.

Ilo3HaBaTebHbIE YHUBEpPCAIbHbIE YUeOHbIe el CTBHS

ba3oBble jlornyeckue AeUCTBHUA:

YMEHHSI HUCIOJB30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS NP OCBOCHUU 3HAHMIA:
pacKpblBaTh CMBICT XUMHUYECKUX TOHATUH (BBIACNATH HX XapakKTEpHbIE MPU3HAKH,
yCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHATUSMH), HCIOJIb30BaTh TOHATHA IS
OOBSICHEHUSI OTHENbHBIX (AaKTOB M SBICHHM, BBIOMpATh OCHOBAHUS W KPUTEPUU JUIS
KJIacCU(UKALUN XMMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIIMii, yCTaHABIMBATh TPUUUHHO-
CIIEICTBEHHBIE CBSI3M MEXKAYy OOBEKTaMH HW3YYEHHs, CTPOUTHb JIOTHUECKHE PACCYXKICHUS
(MHIYKTHUBHBIC, A€TyKTHUBHBIC, [10 aHAJIOTUH), IEJIaTh BHIBOJBI U 3aKIIOYCHHUS;

yMEHHUE PUMEHSITH B IIpoIiecce O3HAHUS MOHATHS (TPEIMETHbBIE U METaNpeIMETHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, HCIIOJIb3yeMble B XMMHHU, NMPEOOPA3OBBIBATH IIUPOKO
NpUMEHSEMble B XHMHH MOJCIbHbIE TPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOJ
AIIEMEHTA), XUMHUYecKass (opMyrna W ypaBHEHHE XUMHUYECKOW PEaKIMH — IMPH PEIICHUU
y4eOHO-IT0O3HABATENbHbBIX 33J1a4, C YYETOM 3THUX MOJENBbHBIX NPEICTaBICHUN BBISABIATH U
XapaKTepu30BaTh CYIIECTBEHHbBIC MPU3HAKU H3yYaeMbIX 00BEKTOB — XUMHUECKUX BEUIECTB U
XUMHUYECKHUX PEAKIINi, BBISBIISATH O0IIHNE 3aKOHOMEPHOCTH, IPUYUHHO-CIICJCTBEHHBIE CBS3H
Y TIPOTUBOPEYHSI B U3yYaEMBIX MPOIECCaX U SIBICHUSIX.

Bba3oBble uccienoBarebCcKe 1eiicTBUA:

YMEHHE HCII0JIb30BATh [TOCTABJIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a
TaK)K€ B KaueCTBE OCHOBBI Uil (DOPMHPOBAHUSI THUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHHIA,

MpUOOpPETEHHUE OMBITA 0 TIAHUPOBAHUIO, OPTaHU3AIIMHU U MIPOBEACHUIO YICHUUECKUX
HKCIIEPUMEHTOB, YMEHHE HA0JI0/1aTh 32 XOJ0M IIPOLEcca, CAMOCTOSTEIbHO IPOTHO3UPOBAThH
€ro pe3ynbTar, GopMyJupoBaTh OOOOLIEHUS U BBIBOJBI MO PE3yJibTaTaM MPOBEAEHHOIO
OTIbITa, UCCIIEI0OBAHUS, COCTABIATH OTUET O MPOJIETaHHON padoTe.

PabGora ¢ undpopmanueii:

yMEHHE BBIOMpATh, aHAJIM3UPOBATH U HMHTEPHPETUPOBATH MHGPOPMAIUIO PA3ITUYHBIX
BUJIOB U (DOPM TpeACTaBIEHUS, MOIYYAEMYIO U3 pa3HbIX HCTOUHUKOB (HAYyYHO-TIOMYJISIpHAS
JUTepaTypa XUMHUYECKOIO COAEpXkaHMs, CIpaBOUYHbE MocoOus, pecypcbl HHTepHera),
KPUTHUYECKH OIEHUBAThH MPOTHUBOPEUYHBYIO M HEJOCTOBEPHYIO MH(OPMAIINIO;



yMEHUE IPUMEHSTh Pa3INYHbIC METO/Ibl U 3alPOCHI IIPH MOUCKE U 0TOOpe MH(POpMaIuu
Y COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX JJIS BHITTOJTHEHUS YU€OHBIX U TTO3HABATEIbHBIX
3alady  ONpEAENEHHOrO0 THUIMA, MPUOOpETeHHEe ombiTa B  OOJACTH  MCHOJb30BAHUS
nH()OPMAITMOHHO-KOMMYHHKATUBHBIX ~TEXHOJIOTHH, OBJIAJICHUE KYJIbTypOHd aKTHBHOTO
WCITOJIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIHHO BHIOUPATH ONITUMAIIEHYIO
dbopmy mpencTaBieHus UHPOPMAIMA W WUIIOCTPUPOBATH pEIIaeMble 3a7a4l HECIOKHBIMU
CXeMaMH, TuarpaMMamu, ApyruMu popmamu rpadku U uX KOMOUHAIUSIMU;

YMEHHE HUCIOJIb30BaTh M AHAJIM3UPOBATH B MpOIECCE YYEOHOW M MCCIIEIOBATEIbCKON
NEeSATENbHOCTH WH(MOPMAIMI0O O BIUSHUM TPOMBIIUIEHHOCTH, CEJIbCKOIO0 XO3SHUCTBa U
TPAHCTIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH TPUPOJHOM CPEIBL.

KoMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS:

yMEHHUsI 3aJlaBaTh BOINPOCH (B xojAe aAuanora U (Wid) IUCKYCCHUH) IO CYIIECTBY
oOcyxmaaemMoil TeMbl, (HOPMYJIUPOBATh CBOM MPEIJIOKEHUS] OTHOCUTEIHHO BBITOJIHEHUS
MPEJUTOAKEHHOM 33/1a4H;

YMEHUS TPEACTABIATh TOJYyYCHHBIC PE3yJIbTaThl TO3HABATEIBHON NEATEIHHOCTH B
YCTHBIX M TMCHBMEHHBIX TEKCTax; JenaTh NPE3EHTAIMI0 Pe3yJbTaTOB BBIMOTHEHUS
XUMHUYECKOTO DJKCIepUMEHTa (J1abopaTOpHOTO OMbITa, JabopaTopHOW pabOThl IO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MTPOEKTA);

YMEHHS Y4eOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMU B COBMECTHON MTO3HABATEIBHOMN
U HCCIE0BATEIbCKON JEATENBHOCTH MPH PEIICHWH BO3HUKAIOIIUX IMPOOJIEM Ha OCHOBE
yuy€Ta OOUIMX HWHTEPECOB M COIJIACOBAaHUS MO3ULMU (0OCYXXJeHHsS, OOMEH MHEHHSIMHU,
«MO3TOBBIE IITYPMbDY, KOOPJWHAIMS COBMECTHBIX ICHCTBUMN, OMpEIEIeHUE KPUTEPUEB IO
OILICHKE KaueCTBa BBINOJIHEHHOW pabOThI U APYTHE).

PeryisiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE eiiCTBHS:

YMEHUE  CaMOCTOSITEIbBHO  ONPENENsATh UMM  JIEATEbHOCTH, IUIAHHPOBATh,
OCYIIECTBJISITh, KOHTPOJUPOBaTh M TNPU HEOOXOJUMOCTH KOPPEKTHUPOBATH  CBOIO
NeSATEeNIbHOCTh, BbIOMpaTh Haubojee >PGEKTUBHBIE CHOCOOBI pEIICHHS YYCOHBIX H
MTO3HABATEJIbHBIX 33]a4, CAMOCTOSITEIBHO COCTABJIATh WM KOPPEKTHUPOBATH MPEAJIOKEHHBIN
QITOPUTM JICHCTBUN TMPHU BBINOJIHEHUU 3aJaHUM ¢ YYETOM TOJMy4YeHHUs HOBBIX 3HAHUU 00
M3y4aeMbIX OOBEKTax — BEIIEeCTBAX M PEAKIIUSIX, OLIEHWBATh COOTBETCTBHE IMOJYYCHHOTO
pe3yibTaTa 3asBJICHHOW 1M, YMEHHME WCIONb30BaTh W aHAJIU3UPOBATH KOHTEKCTHI,
npeyiaracMble B YCJIOBUU 3a/JaHUN.

INPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMETHBIX pPE3yJNbTATOB MO OCBOCHUIO OOA3aTENBHOTO COJIEp KaHUs,
YCTaHOBJICHHOTO JaHHON (enepaabHOl pabouell MpOorpaMMoid, BBIACISIOT: OCBOCHHBIE
oOy4JaronMMuUCs Hay4HbIE 3HAHUS, YMEHUS U CHOCOOBI JCHCTBUU, crieruduyeckue s
peaAMETHON 00s1acTh «XUMUS», BUIBI JESITEIBHOCTH MO TMOJYYEHUI0O HOBOTO 3HAHHUS, €ro
WHTEPIPETANNK, MPEeoOpa30OBaHUI0 W TMPUMEHCHHUIO B Pa3IUYHBIX YyYEOHBIX M HOBBIX
CUTYaIsIX.

K xoniry o0yuenus B 8 kj1acce rnpemMeTHbIe pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxaTh CHOOPMUPOBAHHOCTh Y OOYYAIOIINXCS YMEHUMN:



PaCKpBIBaTh CMBICJI OCHOBHBIX XUMUYECKHUX NOHATHI: aTOM, MOJIEKYJIa, XUMAYECKHM
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs H
HEOJJHOPO/IHAsA), BAJICHTHOCTb, OTHOCHUTEJbHAS ATOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas JOJS XHUMHYECKOTO
AJIEMEHTa B COEAMHEHUU, MOJSIPHBIA OO0BEM, OKCHJ, KUCIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPULIATENIBHOCTD,  CTENEHb  OKUCJIEHUS,  XMMHYECKas  peakuus,
KJacCU(pUKaLUs peaKkUMil: peakuuu COEAMHEHHUs, PEaKLUM Pa3lIOXKEHUs, peaKluu
3aMeIlIeHMs], peakuuu OOMEHa, 3K30- M HHAOTEPMUYECKHE PEAKIUHU, TEIUIOBOMN
addekT peakiuu, SAPO aroMa, AICKTPOHHBIM CIIOW aTroMa, aToMHas OpOWUTalb,
paguyc aToma, XMMHYECKasl CBS3b, NMOJISIPHAS W HEMOJSIPHAs KOBAJICHTHAsI CBS3b,
WOHHasl CBs3b, WOH, KaTHUOH, AaHWOH, pACTBOpP, MaccoBas JOJIsI BEIIEeCTBa
(mpolLieHTHAsE KOHLEHTPALKs) B PACTBOPE;

WIITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MTOHATHHN U IPUMEHSTh 3TU
MOHATHS ITPU ONKUCAHUM BEIIECTB U UX MTPEBPAILICHMIA;

MCIOJIb30BaTh XMMHUYECKYIO CHMBOJHUKY JJIsi COCTaBJICHHS (OpPMYJT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLINM;

OIpPEAEIATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTEECHb
OKHUCJIEHUSI 3JIEMEHTOB B OMHApPHBIX COECIUHEHUSX, MPUHAIUIEKHOCTh BELIECTB K
onpeAenéHHOMY KJIAacCy COEAMHEHUU MO QopMmysiaM, BUJ XUMHUYECKOH CBSI3U
(KoBaJIEeHTHAsl M MOHHAs) B HEOPIraHUYECKUX COECIMHEHHUSX;

packpbiBaTh cMblch [lepuoanueckoro 3akona J[. . MeHieneeBa: 1eMOHCTpUPOBATH
NOHMMaHHE NEPUOJUYECKON 3aBUCUMOCTU CBOWCTB XMMMUYECKHUX 3JIEMEHTOB OT HUX
nojoxkeHus: B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MTOCTOSIHCTBA COCTABA, ATOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaIpo;
OMHUCHIBATh M XapakTepus3oBaTh TabmuuHyro Qopmy Ileproguueckoid cucTembl
XUMHUYECKHUX 3JIEMEHTOB: pa3jMuyaTh MOHATHUSA «IJaBHas MoArpymnmna (A-rpynmna)» u
«moboyHass noxarpynmna (b-rpymmna)», manele W OosblIME MEPUOJBI, COOTHOCHUTH
0003HaUYeHUsI, KOTOphIe UMetoTcs B Tabnuie «llepuonnyeckas cucTeMa XUMHUIECKIX
anemeHToB /[. 1. MenneneeBay ¢ 4YMCIOBBIMU XapAaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX BJEMEHTOB (COCTaB M 3apsia sApa, OOIIee YHUCIO DIIEKTPOHOB H
pacnpe/iesieHre UX MO 3JIEKTPOHHBIM CIIOSIM);

KJacCU(PUIMPOBATh  XMMHMYECKHE  DBJIEMEHTHl, HEOPraHWYEeCKUE  BEIIECTBA,
XUMUYECKHE PeaklnH (IT0 YUCITY M COCTABY YYaCTBYIOIIHUX B PEAKLIUU BEILIECTB, 110
TerioBoMy 3G (dexTy);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIHME XMMHUYECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX
KJIACCOB, IOATBEPKAAasl ONUCAaHWE MPHUMEPAMH MOJIEKYJSIPHBIX  YPaBHEHHM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUA;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'0 COCTaBa,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPALICHHUI B Pa3JIMUHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYID MOJIEKYJSIDHYIO W MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa Mo (OpMyJie COECTUHEHHS, MAcCCOBYIO



JIOJIF0 BEILIECTBA B PAacTBOpPE, MPOBOAUTH PACUETHl MO YPABHEHUIO XUMHUUYECKOMN
peakuuu;

IIPUMEHSTh OCHOBHBIE ONIEPALIMN MBICIUTEIBHON JEATEIIBHOCTH — aHAJIN3 U CUHTE3,
cpaBHEHHME, 0000IIeHHe, CHUCTEMaTU3aluio, KJIacCU(UKAIUIO,  BBISIBJICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSI3€M — /ISl U3YyUYEHHS CBOMCTB BELIECTB U XUMUYECKHUX
peakivii, eCTeCTBEHHO-HAyYHbIE METOJIbI MO3HAHUS — HAOJIOJCHHUE, W3MEPEHHE,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICICHHBI);

CleloBaTh MpaBWJaM IMOJb30BAHMUS XUMUYECKOM MOCYAOW U J1aOOpaTOPHBIM
000pyIOBaHUEM, & TaKXKe IpaBUiIaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMA TI0O BBHITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OMNBITOB TIO
MOJIYYEHUI0O W COOMpAHUIO Ta3000pa3HBIX BEHIECTB (BOJAOPOJAa W KHCIOPOJaA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MAaCCOBOW JI0JIEM PACTBOPEHHOIO
BCILIECTBA, IUIAHUPOBATb M  MPOBOJUTH XHMHYECKHE OKCIEPUMEHTBHI IO
Pacro3HaBaHUIO PACTBOPOB LIEJIOYEN U KUCIOT € MTOMOIIBIO MHANKATOPOB (JIaKMYC,
deHondTanenH, METUIOPAHK U IPYTHUE).

K xonIy 00yuenus B 9 kj1acce nmpeaMeTHbIC pe3yaIbTaThl HA 0230BOM YPOBHE JTOJKHBI
OTpaxkaTh CHOOPMUPOBAHHOCTh Y 00YUAIOIITUXCSI YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MMOHATHI: XUMUYECKUH JIIEMEHT, aTOM,
MOJIEKyJla, HWOH, KAaTHOH, aHHWOH, MPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO,
BAJIEHTHOCTb, JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl PEaKIIHs,
XUMUYECKas CBs3b, TEIJIOBOM d(PPEKT peakiinu, Mojb, MOJSIPHBIA 00bEM, pacTBOD,
ANEKTPOIUTHI, HEAJIEKTPOJUTHI, BJIEKTPOIUTUYECKAss NHCCOLMALUs, PEaKIUu
MOHHOTO OOMEHa, KaTajau3arop, XHWMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIINHU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OKUCIUTEb,
BOCCTAHOBUTEJb, OKHCIICHHE W BOCCTAHOBJICHHE, aUIOTPONHs, aM(OTepHOCTH,
XUMUYECKas CBs3b (KOBAJIGHTHAs, HWOHHAs, METa/NIMYecKas), KpUCTaJLTMYecKas
pemeéTKa, KOppOo3usi METAJJIOB, CILJIABbI, CKOPOCTh XUMHUUYECKON pEeaklMu, NPEIeIbHO
nonycrumas konueHtpauus /K BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSTh 3TH
TIOHATHS TIPU ONMKMCAHWU BEIIECTB U UX MPEBpaIlCHUH;

UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJII COCTaBJICHHUS (OpMyJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLINM;

OMPENCNISTh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COEJIMHEHUAX PAa3JIUYHOrO0 COCTaBa, MPUHAICKHOCTh BEIIECTB K OIMPEACIEHHOMY
KJIaCCy COEIMHEHUI 10 (hopMyJsiaM, BUJ XUMUYECKOU CBSI3H (KOBAJICHTHASI, HIOHHAS,
METa/NINYecKasi) B HEOPTaHUYECKUX COCAMHEHUSX, 3aps]l MOHA MO XUMHYECKOU
dbopmyIie, xapakTep Cpelibl B BOJAHBIX paCTBOPaX HEOPTAaHUUECKUX COSTUHEHUHN, THIT
KPUCTAJIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbicn  llepuommueckoro 3akona JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €ro TMOHUMAaHWE: OMHUCHIBATh M XapaKTePU30BaATh TAOIUYHYIO
dopmy Ilepuognyeckoit CHUCTEMBbl XUMHUYECKHX DSJEMEHTOB: pPa3iMyaTh MOHSITHUS
«riaBHas noArpymmna (A-rpynna)» u «rnobounas noarpynna (b-rpynmna)», maibie u



00JIbIIIKE IEPUOBI, COOTHOCUTH 0003HAUEHHUSI, KOTOPbIE UMEIOTCS B IEPUOIUUECKON
TaOJMIle, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XHMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsJl Aapa, 00I1ee YUCIIO FIEKTPOHOB U pacipeiesieHrue ux mo
AJIEKTPOHHBIM CJI05IM), OOBACHATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
AJIEMEHTOB M UX COEIMHEHUI B Ipeiefax MAJIbIX IEPUOI0B U INIABHBIX MOATPYIII C
YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UIIMPOBATh  XMMHYECKHE  AJIEMEHThl, HEOPraHUYECKHUE  BEIECTBA,
XUMUYECKHE peaklnu (110 YUCITY U COCTABY YYaCTBYIOIIMX B PEaKLUU BEILIECTB, 110
TerioBoMy dA(dQexrty, N0 HU3MEHEHHMIO CTENEHEH OKHUCICHUS XUMHYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME M CHEHU(PUIECKUEe XUMUYECKHUE CBONCTBA
IPOCTBIX U CJIOKHBIX BEIIECTB, MOJATBEPKAasi ONUCAHUE PUMEPAMU MOJIEKYJISIPHBIX
Y MOHHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHIA;

COCTABJISITh YPABHEHUS SJEKTPOJUTHYECKOW JHCCOLUMALMU KHUCIOT, IMIEN0Yed Hu
COJIEH, TOJIHBIE U COKpAIIEHHbIE YPaBHEHHsI peakluii HOHHOTO 0OMeHa, ypaBHEHUS
peakumii, TOATBEPKAAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBA3M  MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

PaCKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN TMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHCca 3TUX PEaKIIUi;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3MOKHOCTHU
NPOTEKaHUsI XUMUYECKUX MPEBPAIEHUN B PA3IMYHBIX YCIOBUSIX;

BBIUHUCIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB,
MAacCOBYIO JOJI0 XUMHYECKOTO 3JIEMEHTa 1o (opMmylie COEAMHEHHS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUETHl MO YPAaBHEHUIO XHMHYECKOM
peakuuy;

coOnroAarh TMpaBWia MOJb30BAaHUS XHMHUYECKOM MOCYyIOH U J1abopaTOpHBIM
o0opyI0BaHMEM, a TaKXKe MpaBuiia OOpalleHUsl C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKLUUSMU TI0 BBINOJHEHUIO JITAOOPAaTOPHBIX XWMHUYECKUX OIBITOB IO
MOJTyYEHHUIO U COOMPaHHIO Ta3000pa3HbIX BEUIECTB (aMMHUaKa U YTIEKUCIIOTO ra3a);
MPOBOJIUTh PEAKIUH, TMOATBEPKAAIOMINE KAYECTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIECTB: PAaclO3HaBaTh OMNBITHBIM IMyTEM XJIOPUI-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cyibdar-, THIPOKCUI-UOHBI, KAaTHUOHbI AMMOHHS U HWOHBI
M3YYEHHBIX METaIOB, NPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX
BEILECTB;

IIPUMEHSATH OCHOBHBIE OIIEPALIMU MBICIIUTEIBHOMN JESITEIBHOCTH — AHAJIA3 U CUHTE3,
CpaBHEHME, O0OOIIEHHE, CUCTEMATU3AlMIO0, BBISBJICHUE MPUYUHHO-CIEACTBEHHbIX
CBA3CH — JUIA M3Y4YEHHUs CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUil, €CTECTBEHHO-
HAyYHbIE METONBI TO3HAHWUS — HAONIOACHWE, W3MEpPEHHE, MOJICIUPOBAHUE,
AKCIIEPUMEHT (PEeaJIbHbI U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaunuyecrBo yacos
Ne HauMenoBanue pa3ienoB U TeM
KoHTpoibHbIe IIpakTHYeckue
n/n MPOrpaMMbl Bceero
padoThbI padoThI
Paznea 1. IlepBoHayanbHble XUMUYECKUE MOHATHS
Xumust — BaxkHas 00J1acTh
1.1 €CTECTBO3HAHMS U IIPAKTUYECKOU 5 2
JIeATEIbHOCTH Y€JIOBEKA
1.2 BemecTBa u XuMH4YeCKHe peakliiu 15 1

Hroro no pasneny 20

Paznen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHM4eCcKNX BelecTB

Bozayx. Kucnopoa. [Tonsitue 06

2.1 6
OoKCHuagax

9 Bonopoa. Ilonstue o kucinorax u 2 1
COJIAX

)3 Bona. PactBopsl. [Tonstue 00 5 | |

OCHOBAHUAX

OCHOBHBIE KJ1acChl
24 . 11 1 1
HEOPraHUYECKUX COCIUHEHUN

Hroro no pazaeny 30

Pazpnen 3. Ilepnoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux jiemenToB JI. U. MenaeneeBa. C
¢Bsi3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHBbIE PEAKIMHU

Ileproauueckuit 3aK0H U

3.1 7

Ilepronnueckas cucrema




XUMUYECKUX dieMeHToB /1. 1.
MenneneeBa. CtpoeHue atoma

Xumudeckas CBS3b.

3.2 OKHCIHUTENBHO- 8 2
BOCCTAHOBUTENIBHBIE PEAKIIUN
Hroro no pazaeny 15
Pe3epBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOI'PAMME
9 KUIIACC
KosnuuectBo yacos £
HaumeHnoBaHue pa3/ieioB H TeM (
Ne n/m Kontpoabnbie  IIpakTHueckue
NPOrpamMmbl Bcero C
padoTbI padoThI I
Pa3pnen 1. BemecTBo 1 XMMH4YeCKHE PeaKIUH
11 [ToBTOpenue u yriryOiaeHne 3HaHUN 5 1 I
' OCHOBHBIX Pa3/Ie/IOB Kypca 8 Kiacca I
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 E
' peaxImi I
13 DNEKTPOIUTUYECKAS AUCCOLUAIIHSL. 2 | | E
’ XMMHYECKUE PEaKIUK B paCTBOpax I
Htoro no pazneny 17
Pa3zgen 2. HemeTa bl M X COeIHHEHUS
21 OOm1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 I
' aneMmeHToB VIIA-rpynmel. ["amorensl L




OO1m1ast xapaKTepUCTHKA XUMUYECKHX

2.2 anemeHToB VIA-rpynnsl. Cepa u eé€ 6 i
COETUHEHMSI -
OO61as xapakTepUCTUKAa XUMHUUECKUX :
23 aseMeHTOB VA-rpymimsl. A30T, pocdop u ux 7 |
COETUHEHMS -
OO61as xapaKTepUCTUKAa XUMHUECKUX :
2.4 snemeHToB [VA-rpynnsl. Yraepoa u 8 |
KPEMHUI U UX COEAMHEHUS B
Hroro no pazneny 25
Pazgen 3. MeTa/uIbI M BX COeAUHECHUS
3.1 OO01111€e CBOIICTBA METAIIIOB 4 i
3.2 Baxueiinme MeTayuisl 1 UX COETUHEHUS 16 i
Hroro no pasneny 20
Pasnen 4. Xumus u oxkpy:xaiomas cpeaa
4.1 BemecTBa 1 Marepuansl B )KU3HHU YEJIOBEKA 3 i
Hroro no pazneny 3
I
Pe3epBHOE Bpems 3 I
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoauvecTBo yacos
Ne Jlar:
W/ Tema ypoka Konrpoasubie = IlpakTuyeckue 3y
padoTsbI padoThI
| [Ipeamet xumuu. Poias XuMuu B )KM3HU
yenoBeka. Tena u BeecTBa
2 [TonsiTve 0 MeTO/IaX MO3HAHUS B XUMHHU
[TpakTuueckas padota Ne 1 «IIpaBuna paboTsl
3 B JIaOOpaTOpUU U NpUEMBI OOpPAICHUS C
1a00paTOPHBIM 000PYIOBAHUEM)»
4 Uucrele BemecTBa 1 cMecu. CriocoObl
paszeneHus cMecei
[TpakTrueckas padota Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKH [TOBapEHHOM
COJIN)»
6 ATOMBI U MOJIEKYJIBI
. XUMHUECKUE 3TEMEHTBI. 3HaKH (CUMBOJIbI)
XUMHUYECKHUX 3JIEMEHTOB
8 [IpocTbie U clOXKHBIE BElleCTBa
9 ATOMHO-MOJIEKYJISIPHOE YYEHHE
3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyia. BaieHTHOCTh aTOMOB

XHUMHUYCCKUX 3JIEMCHTOB




OTHoOCcHUTENLHAsA aTOMHas Macca.

H OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca

12 MaccoBast 0J11 XUMUYECKOTO AJIEMEHTA B
COETMHEHUH

13 KomnuectBo BemecrBa. Moib. MoitsgspHas
Mmacca

14 DU3nYecKUe U XUMUUECKUE SBJICHUS.
XuMuyecKasi peakius

15 [Ipu3Haku U ycnoBusl IPOTEKaHUS
XUMUYECKHUX PeaKuni

16 3aK0H COXpaHEHHUSI MaCChl BEIIECTB.
XUMHUYECKUE YPABHEHUS

17 Boruncnenus KkonnyecTBa, Macchl BELIECTBA 110
YPaBHEHUSIM XUMUYECKUX PEAKITUH
Knaccudukanus XuMUYECKUX peaKiuit

18 (coenuHeHus1, pa3I0KEeHUs, 3aMELLICHUS,
obmeHa)
M. B. JIoMOHOCOB — y4€HBIi-

19 sHIMKIoneauct. O0o0IeHne 1
cUcTeMaTu3alus 3HaHUM

20 KonTponbnas padota Nel o treme «BemectBa
Y XUMUYECKUE PEAKLIUN
Bosnyx — cmecs razos. Coctas Bo3yXxa.

21 Kucnopon — aneMeHT 1 MpocToe BEIIECTBO.
O30H ( 3aaanne Ha DI)
DU3NYECKUE U XUMUYECKUE CBOWCTBA

22 KUCJIOpOo/ia (peaKkiMyi OKHCICHUS, TOPEHHE).
[TonsTre 06 okcumax

3 CriocoOblI mosryueHHs KUCI0poia B

71a60paToOpUr U MPOMBIIIIEHHOCTH.




[IpumeneHnue kucnopoaa

24

TennoBoi 3 PEeKT XUMHUIECKON peaKIuH,
MOHSATHE O TEPMOXHUMHUYECKOM YpaBHEHUH,
9K30- ¥ HJOTEPMHUECKUX PEaKIIUAX

25

TormBo (HePTh, yroib U METaH).
3arpsi3HeHUE BO3/1yXa, CIIOCOObI €ro
MPEIOTBPALICHUS

( mon.matepwma, 3aianue Ha DI )

26

[IpakTuueckas padora Ne 3 o reme
«ITomydenue u cobrpanue KMUCIOPO/a,
U3yYEHHE €r0 CBOHCTBY»

27

28

29

30

Bonopox — 31eMeHT B IPOCTOE BELECTBO.
Haxoxnenue B npupoje

dusnueckue U XUMHUYECKHE CBOMCTBA
Bojopoza. [Ipumenenue Bogopoaa

[ToHsATHE O KMCIIOTAaX U COJISIX

Crioco0bI osryueHus BOA0poia B
nabopaTtopuu

31

[TpakTrueckas padota Ne 4 mo Teme
«ITomydenne u cobrpanue Boaopoaa,
U3yUYEHHE €r0 CBOHCTBY»

32

Momsipablit 00EM Ta30B. 3aK0H ABOTaIPO

33

Berancnenust 00béMa, KOJIMIeCcTBa BEIIECTBA
rasa o ero U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UJIH 00BEMY

34

Brruncnenus 00bEMOB Ta30B 110 YpaBHEHHUIO
peakuuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIEHUH Ta30B ( 3amanue Ha DI'-1, 3agaHue
Ha OI-2)




35

Ddusndeckre 1 XUMHUIECKHE CBOMCTBA BOJIBI

36 CocraB ocHoBanui. [Tonsitue 00 nHIUKAaTOpaXxX
Bopna xak pactBoputens. HaceieHnsie u

37 HEHACBIILIEHHBIE pacTBOpbl. MaccoBas 10J1st
BElIECTBa B pacTBOPE
[IpakTuueckas padora Ne 5 o reme

38 «IIpuroroBiieHrE paCTBOPOB C ONPENEIEHHON
MaCCOBOM J10JI€M PACTBOPEHHOTO BELIECTBA

39 KontponsHast pabota Ne2 o treme
«Kucnopoa. Bogopoa. Bona»

40 Oxkcupsl: cocTaB, kiaccupuKanus,
HOMEHKJIaTypa
[Tonydyenune u XMMUYECKUE CBOWCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

0 OcHoOBaHUA: COCTaB, Kiaccuukanus,
HOMEHKJIaTypa

13 [TonyyeHue u XuMHUYECKHE CBOMCTBA
OCHOBaHHI

44 Kucnotsr: coctas, kinaccuduxanus,
HOMeHKJ1aTypa ( 3ajanue Ha PI)

45 [Tonydyenune u XMMUYECKUE CBOMCTBA KUCJIOT

46 Conu (cpennue): HOMEHKJIATypa, CIIOCOOBI
MOJTyYeHUs, XUMUYECKIe CBONCTBA
[IpakTuyeckas padora Ne 6. Pemenue

47 HKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME

«OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COCTMHEHUIN




48

I'enernueckas cBsi3p MEXKy KilacCcaMmu
HEOPraHUYECKUX COCTUHEHUI

49

0O0001IeHME ¥ cucTeMAaTU3alUs 3HAHUN

50

KonTtponbhas padora Ne3 mo teme "OCHOBHBIE
KJIACChl HEOPTaHMYECKUX COeAMHEHUN"

51

[TepBble MOMBITKY Ki1accupukauu
XUMHUYECKUX 37ieMeHTOB. [lonstue o rpynmnax
CXOJHBIX JIEMEHTOB

52

[Iepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XMMHUYECKUX 3emeHToB 1. 1.
Meuneneena

53

[Iepuonsl, rpynmsl, MOATPYIIILI

54

Crtpoenune atoMoB. CocTaB aTOMHBIX SJIEP.
N3oronsl

55

56

CtpoeHue 31eKTPOHHBIX 000JI0YEeK aTOMOB
anemeHToB [lepnoanueckoii cucremsl /. U.
Menneneena

XapakTepuCcTUKa XMMHUYECKOT 0 3JIEMEHTA 10
ero nosioxeHuto B [lepuoguueckoit cucreme
J1. 1. MenaeneeBa

57

3nauenue [lepuoauueckoro 3akoHa ajs
pa3BUTHUA HAYKU U npakTuku. 1. 1.
MeHeneeB — y4€HbIH, IIEAATOT U IPAKIAHUH

58

PesepHbIii ypok. O600611eHNE H
cucreMaTtu3aius 3Hanuii / Beepoccuiickas
npoBepoyHas paboTa

59

KonTtponbnas padora Ne4 mo teme «CTpoeHue
atoma. XUMHYecKas CBs3b» / Beepoccuiickas
poBepovHas paboTa




DIEKTPOOTPULIATEILHOCTh ATOMOB

60 1
XUMHYECKHUX DIIEMEHTOB
61 HMonnas xumuueckas cBI3b 1
62 KoBanenTHast nosnspHas XuMHUYECKasi CBA3b 1
63 KoBanentHas HenossipHasi XuMU4ecKast CBsI3b 1
64 CreleHs OKUCIIEHUS 1
65 OKHUCIUTETbHO-BOCCTAHOBUTEIBHbBIC PEAKITUU 1
66 OKUCIUTEIN U BOCCTAHOBUTEIU 1
PesepBHblit ypok. O60011eHE U
67 cucTemaTu3alus 3HaHui no reme «CTpoeHue 1
aroMa. XUMHAYECKas! CBSA3b)
68 PesepsHblit ypok. O60011eH1Ee U |
cUCTEMATHU3aINs 3HAHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 5 4
9 KIIACC
KoaundecTBO 9acoB
Ne Ha
Tema ypoka Kontpoasublie | IlpakTuueckue
n/n Bcero H3)
padoThI padoThI
[lepuonnueckuii 3akoH. [lepuoguueckas
1 cHCTeMa XUMHU4YeCKHuX 3yeMeHToB [I. 1. 1

Meunpeneena




3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MIEpUOI0B

Knaccudukanus 1 HomeHKIaTypa
HEOPTraHWYECKUX BELIECTB

Bunpl XuMU4eCcKOU CBSI3U U THUIIBI
KPUCTAJUTMYECKUX PEIIETOK

Kontponbnas padota Nel o teme
«IToBTOpenue u yrioyOaeHue 3HaHUA
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca»

Knaccudukanus XuMrUuecKux peakuui mo
Pa3JINYHBIM PU3HAKAM

ITonsiTue o CKOpPOCTH XHUMHYECKOH pCaKIuu.
IToHsiTHE O TOMOTEHHBIX U IreTCPOrcHHbIX
peaKknuAax

ITousgaTre 0 XUMHUYESCKOM PaBHOBCCHUMU.
CDaKTOpLI, BJIMAOIIUEC Ha CKOPOCTb
XUMHYECKOU pCaKknuu U MOJIOKCHUC
XUMHUYCCKOI'O paBHOBCCHA

OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakiun

10

Teopust 3MEKTPOIUTUYECKOM TUCCOLUALINY.
CunbHble U cliadble JIEKTPOITUTHI

11

HoHHbIe ypaBHEHHS peaKLuil

12

XUMHYECKHE CBOMCTBA KUCIIOT 1 OCHOBAHUIA
B CBETE NpEACTaBICHUI 00
BJIEKTPOJTUTUYECKON AUCCOIUALINHI

13

XHUMHUUYECKUE CBOMCTBA COJIEH B CBETE
NpEeCTaBICHUIN 00 IEKTPOIUTUUECKOM
JUCCOLMALIUU




14

[TonsiTue o runponuse conen

15

O0001IeHre 1 cucTeMaTH3ansa 3HaHUI

16

[IpakTuueckas padora Ne 1. «Pemenue
9KCHEPUMEHTAIbHBIX 3a7aU»

17

18

19

KontponsHast padora Ne2 o reme
((QHGKTPOHI/ITI/I‘IGCKZUI Jucconuanus.
XUMHUECKUE PEaKIU B PaCTBOPAX»

OO01as XxapakTepuCcTUKa TaJOreHOB.
XUMHUYECKUE CBOKMCTBA HA ITPUMEPE XJI0pa

XmopoBoaopoa. ComsiHast KHCIIOTa,
XMMHUYECKHUE CBOICTBA, MOTyYeHHE,
MpUMEHEHHE

20

[TpakTrueckas padota Ne 2 o teme
«ITomydenne consTHOM KUCIIOTHI, U3yYEHHE €€
CBOMCTB»

21

Brruncnenust mo ypaBHEHUSIM XUMUYECKHUX
peaKIuii, eciii OJIMH U3 PEareHTOB JIaH B
N30BITKE

22

OO0mas xapakTepucTHKa 31eMeHTOB VIA-
IpYMIIBI

23

AnnoTponHbie MOIU(GUKALIUY CEPHI.
Haxoxnenue cepbl 1 €€ COEIUHEHUH B
npupojae. XMMHAYECKUE CBOMCTBA CEPBI

24

CepoBoaopo, cTpoeHue, (Gu3nIecKue u
XHMHYECKHUE CBOMCTBA

25

Oxcupl cepobl. CepHast KUCIOTa, (PU3NIECKHE
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

26

XUMHUYECKHUE peaKknuuy, JCKaAIMC B OCHOBE
IMPOMBIIIJICHHOT O criocoba MOJIYyYCHHUA




CEpPHOU KUCJIOThI. XUMHUYECKOE 3arps3HEHUE
OKPYKarOILIEH Cpeibl COEAUMHEHUSIMU CEPbI

27

Brruncnenre MaccoBoii JOJIM BBIXOA
MPOAYKTA PeaKIuu

28

OO01mas xapakTepucTUKa dJIeMEHTOB V A-
rpyImbl. A30T, pacpoCTpaHEHHE B IPUPOIE,
bu3ryecKkre U XUMHYECKHE CBOMCTBA

29

30

31

AMMHaK, ero GU3NIecKue 1 XHMUIECKHE
CBOMCTBA, IIOJIyYEHUE U IPUMEHECHHE

[TpakTrueckas padora Ne 3 o Teme
«ITomydyenne aMmmmuaka, u3y4eHUe ero
CBOWCTB»

A3OTHas KUCIOTa, €€ hu3nueckue u
XUMHYECKHE CBOICTBA

32

Hcnonp3oBaHue HUTPATOB U COJIEH aMMOHUS
B KaUeCTBE MMUHEPAJIbHBIX y100peHUi.
XUMUYECKOE 3arpsI3HEHUE OKPYKAIOUIEH
CpeJlbl COEIMHEHUSIMU a30Ta

33

dochop. Oxeun pochopa (V) u pochophuas
KHCJIOTa, (1)I/I3I/I‘-ICCKI/IC U XUMHWYCCKHUEC
CBOMCTBA, MTOJIyYEHUE

34

35

HcnonwszoBanue gpocdaron B kauecTne
MUHEPAJIbHBIX YI0OpeHU. 3arpsi3HEHNE
pUpOHON cpesl pocharamu
VYrnepon, pacipocTpaHEHHUE B IPUPOJE,
¢du3nueckue 1 XMMUYEeCKHe CBOMCTBA

36

Oxkcuppl yriaepoaa, ux pusnyeckue u
XMMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE
npo0JIeMbl, CBS3aHHBIE C OKCUIOM yTJepoJa
av)

37

VYronpHas KUciaoTa U €€ coiu




[Ipaktuyeckas padora Ne 4 o Teme

38 "[lonyuyeHue yriekucaoro rasa.
KauectBennas peakuus Ha kKapOoHaAT-HOH"

39 [TepBoHavabHBIC TOHATHS 00 OPraHUYECKUX
BEII[ECTBAX KaK O COCJAMHEHUIX yIIIepo/ia

40 Kpemuuii u ero coequHeHust
[Tpaxtuueckas padora Ne 5. Pemrenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME
«Baxueine HeMeTauIbl U UX COSTUHEHUSI

47 Kontponbnas pabota Ne3 o teme
«BaxxkHeunme HeMeTaJUbl U UX COCAMHEHUSD)
OO6m1as XxapakTeprUCTUKA XUMHIECKUX

43 3JIEMEHTOB — METAJUIOB. MeTanyeckas
CBSI3b U METAJUIMYECKAs] KPUCTATUNYESCKAS
pewérka. PuU3nyuecKre CBOMCTBA METAILIOB
XUMHUYECKHE CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKUHN Psii HAPSKEHU I
METaJIIOB
O611me cnocoObl MOTYyYeHHUs METAILIOB.

45 CmuiaBbl. Berunciienust no ypaBHEHUSIM
XUMHYECKUX PEAKIMi, €CIIU OJIUH U3
peareHTOB COJICPXKHUT MPUMECH

46 [TonsiTHE O KOPPO3UU METAIIOB

47 [llenounbie MeTaIBI

48 OKCHUBI M THAPOKCUIBI HATPUS U KAJIUS

49 [llenoyno3eMeNbHBIE METAJIBI — KaJbIIUN U




Mar"Hum

50 Baxneiime coenuHeHns KajablUsa

51 O0001IeHre 1 cucTeMaTH3aus 3HaHUI

52 JKécTkocTh BOJIBI M CTTIOCOOBI €€ yCTpaHeHHUS

53 [TpakTrueckas padora Ne 6 o Teme
"YKECTKOCTh BO/BI U METOJIBI €€ yCTpaHEeHUs "

54 AmroMuHun

55 AmMoTepHBIC CBOWCTBA OKCHIA U
TUAPOKCU]IA

56 Keneszo

57 Oxkcupl, TUIPOKCUABI U conu xenes3a (I1) u
xenesa (111)

58 O00011IeHE U CUCTEMATH3aIN 3HAHUH
[TpakTrueckas pabota Ne 7. Pemienue

59 AKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«BakHeime MeTaiIbl U UX COSIUHCHUSY
Brruncnenust mo ypaBHEHUAM XUMHAYECKHX
peaKIuii, eciii OJIMH U3 PEareHTOB JIaH B

60 U30BITKE WU COACPKUT MPUMECH.
Brruncienust MaccoBOM JIOJIM BBIXOJIA
MPOJIyKTa peakuuu

61 O0600I11IeH1E U CUCTEMAaTH3alMs 3HAHUH

6 KonrtponsHas pabora Ne4 o reme
«Bakuel1me MeTaiIbl U UX COSIUHCHUSY

63 BemecTBa u MaTepuaibl B HOBCEHEBHOM

JKHM3HHU 4YC€JIOBCKa




XUMHUECKOE 3arpsi3HEHUE OKpYyKarolen

64 1
cpenbl (Jion.MaTepual YYuTess )

65 Posb XuMuH B peICHUN 3KOJIOTHYECKIX 1
nmpo0iaem

66 PesepBHbIil ypok. 0606111eHHe u |
cUCTeMaTH3aIMs 3HAHUH

67 PesepBHbIil ypok. O606111eHHe u |
CUCTEeMaTH3aIHs 3HAHUH

68 Pe3epBHBIi ypOK. O606111eHI/Ie u |
cUCTEeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




MMPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJBHON TPOI'PAMMBI

8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAaThl 0CBOCHUSI OCHOBHOM
NpoBepPseMoOro .
00pa30BaTeJIbLHON NPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA
pe3yJabTara
1 ITo Teme: «IlepBoHaYanbHBIE XUMUYECKUE TTOHATHS
pacKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKHX IIOHATHUH: aTOM, MOJEKYyJa,
XUMUYECKUNA 3JIEMEHT, NPOCTOE BELIECTBO, CIOXHOE BELIECTBO, CMECh
(omHOpOOHAs W HEOJHOPOJAHAs), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas M
MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBast
1.1 J0JsT XUMUYECKOTO JJIEMEHTAa B COCTUHEHUH, MOJSIPHBIA O0BEM, XMMHUYECKas
peakuus, Kiaccudukaiys peakiuii: peakiiui COeIMHEHUS, PEaKluu Pa3l0oKeHuUs,
peakuuu 3aMEeIleHus, peakluuu OOMeHa, 3K30- U DHJIOTEPMHUYECKHE pPEAKIHH,
TEIIOBOM 3¢ (deKT peakiuu, pacTBOp, MaccoBas AOJS BellecTBa (IIPOLIEHTHAs
KOHIICHTpAIUs) B PaCTBOPE
- WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHM U HPUMEHSTH
' STHU MOHATHS IIPU OMUMCAHUM BELIECTB U UX MPEBPAICHUI
13 HCIOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY AJIi COCTaBJi€HMs (POpPMYJ BEUIECTB U
. YPaBHEHUN XUMHUYECKUX PEaKIUI
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHSI MacChl BEILIECTB, IOCTOSTHCTBA COCTABA,
. ATOMHO-MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOTaJIpo
1.5 OTpeeNATh BaJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX
L6 KJIacCUPUIIMPOBATh XUMUYECKHE peaklnu (110 YUCITY U COCTaBy YYacCTBYIOLIUX B
' PeaKIMy BEIIECTB, M0 TEIIOBOMY 3 deKTy)
1.7 BBIYHUCIISITH OTHOCUTENBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MAacChl BEIIECTB
1.8 BBIYHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOT0 JIEMEHTa 10 (hopMyJie COeIMHEHUS,
1.9 BBIYUCIISATH MACCOBYIO JOJIIO BENIECTBA B PACTBOPE
110 MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI TI03HAHUS — HAOJI0/IEHUE, U3MEpPEHUE,
' MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEaTbHbINA U MBICJICHHBIN)
2 ITo Teme: «Baxnenme npeacTaBUTEIN HEOPraHUIECKUX BELIECTB
1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATHM: OKCHJ, KHUCIOTA,

OCHOBAHHE, COJIb




2.2

OIPEACIIATh NPUHANJIC)KHOCTb BCIICCTB K OHpe,Z[e.HéHHOMy KJ1acCy COG,Z[I/IHGHI/Iﬁ 1o

dhopmynam

23

KJIacCU(PUIIMPOBATh HEOPraHUYECKHE BEIIECTBA

24

XapakTepu3oBaTh (ONMUCBHIBATH) OOIIME XHMMUYECKHE CBOMCTBA  BEILECTB
pasIMYHbIX KJAcCOB, IIOJATBEpXAas ONUCAaHHE NpPUMEpaMU MOJIEKYJISPHBIX

YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI

2.5

IIPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCHMOCTH OT HX Ka4CCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHMHNYCCKHX HpCBpaH_IeHI/Iﬁ B Pa3jIM4YHbIX

YCHOBUSAX

2.6

2.7

cleoBaTh IIpaBWJIaM IOJb30BaHUS XUMHUYECKOW IOCYyA0HM M J1ab0paTOpHBIM
000opyZI0BaHUEM, a TaKXKe MpaBUIaM 0OpallleHHs ¢ BEIECTBAMU B COOTBETCTBHHU C
HHCTPYKIUAMH 110 BBIIIOJIHCHUIO J'Ia60paTOpHI>IX XUMHUYECKHUX OIIBITOB IIO
MOJyYEHHUI0O M COOMpaHHUIO ra3000pa3HbIX BEILECTB (BOJOpPOJA M KHCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHOM MAacCOBOM [JOJIEHW PacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBaTb U IPOBOJUTh XUMHMYECKHE HKCIEPHUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB ILENOYEH U KHUCIOT € IIOMOILIbI0 HHIAUKATOPOB

(makmyc, GpeHon(TanenH, METUIOPAHK U APYTHUE)

IpOBOANTH paC‘léTH 10 YPAaBHCHUIO XHUMHYECKOU pCaKiuu

3.1

3.2

ITo Teme: «llepuogmueckuii 3akoH u Ilepuoamueckas cucreMa XHUMHYECKUX
anementoB JI. WM. MenneneeBa. CtpoeHue aToMoB. XHUMHUYECKas CBS3b.
OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKLIUN»

PACKpPBIBATE CMBICJI OCHOBHBIX XUMHWYCCKHUX HOHATHH: AApPO aToMa, 3J'I€KTpOHHI;II>i
CJIOH aToMa, aToMHasi OpOUTab, painyc aToMa, XUMHUECKas CBS3b, MOJSIpHAS 1
HCMOJIsIpHAad KOBAJCHTHAaA CBA3b, J3JICKTPOOTPULATCIBHOCTH, MOHHASA CBsA3b, HOH

KaTHuOH, aHHOH, CTCIICHb OKUCJICHUA

KHaCCI/I(I)I/II_II/IPOBaTL XUMHNYCCKHUEC 3JICMCHTbBI

33

OINUCHIBaTh U XapaKTepu3oBaTh TabiauuHyro ¢opmy I[leproanyeckoil cucTembl
XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAas MOATpyIna (Arpymnmna)» u

«obouHas noarpynmna (brpynmna)», «masnsie» u «00IbIINe» MePHOIbI

34

packpeiBatb  cMbicn  [lepuogmueckoro  3akoma  J.M.  Menzeneesa:
JNEMOHCTPUPOBAaTh  NOHMMAaHUE  MEPUOAMYECKOM  3aBUCHMOCTH  CBOWCTB

XHUMHUYCCKUX JJICMCHTOB OT UX ITOJIOKCHUS B HCpI/IO,[II/I‘ICCKOﬁ CHUCTEMC

3.5

COOTHOCUTH O0O3HAuUeHUS, KOTOphle HMEITcs B Tabmuie «[lepuogmueckas
cucTeMa xuMmudeckux oanemeHnToB JI.M. MenzaeneeBa» ¢ YHCIOBBIMU

XapaKTEPUCTHUKaMH CTPOEHUS aTOMOB XMMHMUYECKHMX 3JIEMEHTOB (COCTaB M 3apsij

sipa, o0lIee YUCIOo 3JIEKTPOHOB U paclpeiesieHHue UX MO IEKTPOHHBIM CIIOSM)




3.6

OIPCACIIATL CTCIICHb OKHUCJICHHUA 3JICMCHTOB B 6HHapHBIX COCIUHCHHUAX

3.7

ONpeaesaTh BUJ XUMHUUECKOU CBsI3U (KOBAJIEHTHASI U MOHHAs) B HEOPTaHUYECKUX

COCAUHECHUAX

9 KUIIACC

Koxa

NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHusl

1

1.1

1.2

Ilo Teme: ((BCH_ICCTBO H XUMHNYCCKasd pCaKIHI»

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUMN: PacTBOP, 3JIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, BJEKTPOIUTUYECKAs AMCCOLMALNS, PEeaKIMM HOHHOTO OOMEHa,
KaTaJln3aTop, XMMUYECKOe paBHOBECHE, 0OpaTHMble M HeoOpaTHMbIE pPEaKluy,
OKHCJIUTEIIBHOBOCCTAHOBUTEIIBHBIE  PEAKLUH, OKHUCIUTEIb, BOCCTAaHOBUTEID,
OKHCJIEHHE U BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTEepHOCTb, XUMHUYECKasi CBS3b
(xoBaJIeHTHAsi, NOHHAsI, METAJUIMUECKas), KpUCTalNIMYecKasi peliérka, CIUIABbI,

CKOPOCTb XHUMHYSCKOHN peaKnuu

WIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUUYCCKUX MOHATHH U IIPUMCHATDb

OTH MMOHATHA IPU OMMMCAHWHN BEUICCTB U UX npeBpameHm‘/’I

1.3

1.4

COCTaBJISITb YPAaBHCHUA BHGKTPOHHTH‘ICCKOﬁ Jucconmuanumn KUCJIOT, IIIGJ'IO‘IGI\/'I n
coneﬁ, IIOJIHBIC U COKpaH_IéHHbIe YpaBHCHUA peaKI_II/Iﬁ MOHHOTO 0OMeHa

PpaCKpbIBaATb CYIIHOCTb OKHCJIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKI.IPII’I

MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUi

1.5

2.1

2.2

pOBOAUTD paC‘{éTBI 10 YPAaBHCHUIO XUMHYECKOU pcaknuuunu
ITo Temam: «HemeTannsl U UX COSIUHEHUS» U «MeTalIbl U UX COSTUHEHUSI

XapakTepu30BaTh (ONMUCHIBATH) OOIIKE U crielM(pUIecKre XMMUYECKHE CBOMCTBA
NPOCTBIX W CIIOKHBIX  BEIIECTB, IMOJTBEPXAas OIHCAaHHE TMpPUMEpPaAMHU

MOJICKYJISIPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

COCTaBJIATH YpaBHCHUA peaKL[HfI, MOATBECPIKAAOIIUX CyHICCTBOBAHUC

TCHETHYSCKOM CBSI3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

24

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHUA,

BO3MOXHOCTHU MPOTCKAHUA XUMHWYCCKUX HpeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

ClIeIOBaTh MpaBHJIaM TIOJIb30BAaHUS XWMHUYECKOW TOCYAOH M JTabopaTOpHBIM
00opy/10BaHUEM, a TAKXKE MpaBUiIaM 0OpaIleHUs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB II0

MOJIYYCHHUI0O M COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMMaKa M YTJIEKHCIOro




rasa)

OpoBOAWUTL PCAKIUH, I[MOATBCPIKAAIOIINUC KaueCTBECHHBIM COCTaB Pa3IMYHBIX

BEIIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPUI-, OPOMHUI, HOIUI, KapOOHaT,

2.5 docthar, cunmmkar, cynbdar, TUIPOKCHIMOHBI, KATHOHBI AMMOHHS, WOHBI
W3Y4YECHHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX
BEILECTB
3 [To Teme: «XuMust 1 OKpysKaroas cpeaa»
31 PacKpbIBaTh CMBICI OCHOBHBIX XumMudeckux nouarui: [IJ1K Bemectsa; kopposus
' METaJUJIOB
IIPUMEHATH OCHOBHBIC OIIEpALlMM MBICIUTEIBHON NEATEIbHOCTH — AaHAIN3 U
CHHTE3, CpaBHEHHe, O0O0O0OIIeHHe, CHUCTEeMaTU3alUI0, BBISBICHUE MPUYUHHO-
3.2 CIIEICTBEHHBIX CBA3EH — JUIsl U3y4YECHHsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIUL;

CCTCCTBCHHOHAYYHBIC MCTOABI IIO3HaHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC,

MOJICJIUPOBAHUE, IKCIIEPUMEHT (PeaIbHbIN 1 MBICJICHHBIH )

HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 [lepBoHavaIbHBIE XUMUYECKUE TTOHATHUS
. [Ipeamer xumuu. Ponb XuMuM B KM3HU 4YelloBeKa. XUMHs B cucTeMe Hayk. Tema u
' BenecTBa. Pu3nyecKue CBOWCTBA BELIECTB. ATperaTHOE COCTOSIHUE BEIIECTB
1 [lonsTie o Mmertomax mo3HaHus B xuUMHHM. Yuctele BemecTBa U cMecd. CrocoObl
. pazneneHust cMecen
13 ATOMBI M MOJIEKYJBl. XHMHMUYECKHE DJIeMEHThl. CHUMBOJIBI XUMHYECKHX 3JIEMEHTOB.
. [IpocTeie u ciioxHbBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE
Xumuyeckass ¢opmysa. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
1.4 IIOCTOSIHCTBA cocTaBa BewiecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHas
MOJIEKYJIsIpHas Macca. MaccoBas 10JIs1 XMMAYECKOI0 3JIEMEHTA B COCIMHEHUH
s KomnuectBo BemectBa. Mosb. MonsipHasg macca. B3auMOCBSI3b KOJIMYECTBA, MACChl U
' qyclia CTPYKTYPHBIX €IMHUI] BellecTBa. Pacuérsl mo ¢popmynaM XUMUYECKUX COCTMHEHUI
Ou3NYEeCKe W XHUMHUYECKHE SBJICHUA. XUMHUYECKas peakluuss h €€ MpPU3HAKU. 3aKOH
1.6 COXpaHEHHsI Macchl BeUIeCTB. XHMHUYEeCKHe ypaBHeHMs. Kiaccupukanus XUMHYECKHX
peaknuii (CoeqMHEHUS, Pa3IOKEHHUs, 3aMEIIICHNs, 0OMEHa)
1.7 XUMUYECKHUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYAOH, C MpaBuiIaMu paboThl B




nabopatopuu M npuémMamMu oOpalieHus: ¢ J1abopaTOpHBIM 000pYyIOBaHHWEM, M3yUeHHE U
onucaHue (U3UYECKUX CBOMCTB O0Opa3lOB HEOPTraHWYECKHUX BEIIECTB, HAOJIOJEHNE
¢usnueckux (TIaBI€HUE BOCKA, TAasHUE JIbJIa, PACTUPAaHUE caxapa B CTYIKE, KHUIICHUEC I
KOHJICHCALIMs BOJIbI) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKAINBAHNE MEAHON MPOBOJIOKH,

B3aUMOJICHICTBUE MeJla C KHUCIIOTOH) SBJIEHUH, HaOJNIOJEHHE M OIUCAHHWE IPHU3HAKOB
MPOTEKaHUsl XMMHUYECKUX peakiuil (pas3lokeHHe caxapa, B3aUMOJCHCTBHE CEpHOI
KHUCJIOTBl C XJOpHIOM Oapusi, pasioxenue ruapokcuna meau(ll) npu HarpeBanuw,
B3anMoJeiicTBue xene3a ¢ pactBopoMm conu menu(ll), nzydenue crnocoOoB pasneneHHs
cMeceil (C  TIOMOIIBIO MarHUTa, (UIBTPOBAHWE, BBIMAPUBAHUE,  AUCTHILISALNA,
xpoMarorpadusi), MPOBEJCHUE OYMCTKH IOBAPECHHOW COJM, HAOJIOJCHHE W OIHMCAHHE
Pe3yIbTaTOB MPOBEACHUS OIBITA, HIUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHsI MAacChl, CO3aHNe

MoJIeTIeil MOJIEKYJ (IIapOCTEPKHEBBIX )

Baxneiume IpeaAcCTaBUTCIIM HCOPIraHNMICCKUX BCIICCTB

2.1

Bo3ngyx — cmeck razos. CocraB Bo3myxa. Kucnopon — 371€MEHT M NPOCTOE BELIECTBO.
Haxoxxnenue kuciaopoza B Ipupoje, (U3MUECKHe UM XMMHUYECKHE CBOMCTBA (peakuuu
ropenusi). Oxcunsl. Ilpumenenne kucinopoma. CrocoObl MONyYeHHS KHUCIOpOJa B
nabopaTopud U MNpoMmblnUIeHHOCTH. KpyroBopor kuciaopoga B mnpupope. O30H —

IJIOTPOTHAS MOJU(PHUKAIMS KUCIOPOIa

2.2

TemnoBoit 3pdexT XUMHUECKON peakIuH, TEPMOXUMHUYECKHE YpaBHEHMsS, 5K30- U
SHAOTEPMUYECKUE peakUuu. TOIUIMBO: yroib W METaH. 3arpsA3HEHHUE BO3AyXa, YCHIICHHE

MapHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIO0S

23

24

2.5

Bogopon — sanemeHT u npoctoe BeiecTBo. Haxoxaenue Bogoposa B npupoae, Gpu3nyeckue

XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIIOCOOBI MosTydeHus. Kuciotel u conu
MonsipHblit 00BEM ra30B. PacuéTel M0 XUMUYECKUM YPaBHEHUSIM

dusnyeckue cBoWcTBAa BOJAbl. Bona kak pacrtBopurenb. PactBopel. HacelneHHble u
HEHACBILICHHBIE paCTBOPBI. PACTBOPUMOCTH BelecTB B Boje. MaccoBas 107151 BEILIECTBA B
pactBope. XHUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHudA. Poib pacTBOpoB B NpupoAe U B
KU3HU yenoBeka. KpyroBopot Bojbl B mpupo/ie. 3arpsi3HeHHe NpupoIHbIX BoJ. OxpaHa u

O4YHMCTKa MPUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coemuuennid. Oxcuapl. Krmaccudukanus oOKCHIOB:
cojeoOpasyrome (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U  HecoyieoOpas3yromre.
Homenknarypa okcugoB. ®Pu3MYeCcKME M XHUMHUYECKHE CBOMCTBA OKCUAOB. llomyueHue

OKCHUI0B

2.7

OcHoBanusa. Kraccudukanus oCHOBaHWN: WIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Howmenknarypa ocHoBanuii. duznueckue U XUMHUECKHUE CBOMCTBA OCHOBaHUM. [lomydenue

OCHOBAaHUI

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucior. OU3MUECKUE U XUMHUECKHUE

il



cBoycTBa KUCIOT. P aktuBHocTy MerauioB H.H. bekerosa. [lonydenue kucnor

2.9

Comu. Homenknatypa coseil. dusznueckue M XUMHUYECKHe cBoWcTBa coieil. Ilomyuenue

conel

2.10

I'eneTnueckas cBSI3b MCXKAY KiIaCCaMU HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHUYECKUN HKCIIEPUMEHT: KAueCTBEHHOE OMPEEICHUE COJCPKAHMUS KHUCIOpOJa B
BO3JyXe, TNOJy4YeHHe, coOMpaHUe, paclo3HaBaHHWE U U3yUYEHUE CBOICTB KHCIOPOJa,

Ha6JIIOI[eHI/Ie B3aHMOI[eI>'ICTBPI$I BCIICCTB C KHCIOPOAOM M YCJIOBHA BO3HHUKHOBCHHUA U

MMpCKpalCHsA TOpCHUA (non(apa), O3HAaKOMJICHUC C 06p33L[aMI/I OKCHIAOB M OIIMCAHUC HX

CBOWCTB, TIIOJIy4e€HHE, COOMpaHWe, paclO3HABaHHME M M3Y4YCHHE CBOWCTB BOJIOPOJIA
(ropenue), B3ammojeiicTBue Bomopoaa ¢ okcuaoM meau(Il) (Bo3MOXKHO HCIOIB30BaHHE
BUJICOMATEPHAJIOB), HAOIOCHHE 00Pa3LIOB BELIECTB KOJINIECTBOM | MOJIb, HCCIIEIOBAHUE

O0COOCHHOCTEH pacTBOPEHHS BEIIECTB C PA3IMYHON pPAaCTBOPUMOCTHIO, MPUTOTOBIICHUE
pacTBOPOB € ONpPEAETEHHON MACCOBOM J0JIEld paCTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBUE

BOJBI C MeTajylaMd  (HaTpueM U KajublueMm) (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), OINPEACICHUE pPacTBOPOB KUCIOT M IIEJOYEH C TOMOILBIO
WHAUKATOPOB, UCCIIEJJOBaHHE OOPa3I[0OB HEOPraHMYECKUX BEIECTB PA3IUYHBIX KJIACCOB,
HaOJIOZICHNE W3MEHEHHs OKPAacKH HMHIUKATOPOB B PACTBOpaxX KHCIOT W IIENIOYeH,
u3ydyeHue BzaumojeilictBus oxcuaa meau(ll) ¢ pacTBopoM cepHOM KHCIOTBI, KUCIOT C
METAUIAMM, pPEaKUUd HEUTpaIn3alud, IIOJyYEeHUE HEpPAaCTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeETala APYrMM M3 pacTBOpa COJIHU, PEUIEHHE 3KCIEPUMEHTAIbHBI

3a7a4 no teme «BakHeume Kiaccbl HEOPraHUYECKUX COCTMHEHUI»

[Iepnonnueckuii 3akoH U Ilepuonnueckas cucreMa XUMAYECKHUX 1eMeHToB J[. M.
Menneneesa. CTpoeHre aTOMOB. XUMHUYECKast CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE

peakuuu

3.1

HCpBBIe HOIIBITKH KHaCCI/I(i)I/IKaHI/II/I XHMHYSCKHX 31eMeHTOB. [loHsTHE O Ipynmnax CXOAHBIX
3JICMCHTOB (I_I_IGJ'IOLIHBIG U IICJI0YHO3CMCIIbHBIC MCTAJUIbI, TI'aJIOICHbI, MHCPTHLIC Fa3LI).

DeMeHTbI, KOTOpble 00pa3zyIoT aM(pOTepHbIE OKCHIBI U THAPOKCHIbI

3.2

[lepuonnueckuii 3akoH. Ilepumogmyeckas cucrema Xumuueckux dneMeHtoB J[.H.
Menpeneena. Koporkonepuoanas u jymmaHonepuoanas Gopmsl [lepuonndeckoii cuctemMbl
xumuueckux aiemeHtoB .M. MenneneeBa. Ilepuonst u rpymnmbl. @U3HUECKHI CMBICI

IMOPAAKOBOI'0O HOMEpA, HOMEPOB NIEPUOJAa U I'PYIIIIEI JICMCHTA
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Crpoenne artomoB. CoctraB aromubix sjaep. M3otombel. Onektponsl. CrpoeHue
AJIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XMMHYECKUX 3yieMeHTOB [lepuonndeckoit
cuctemsl .. MenaeneeBa. XapakTepUCTHKa XUMHUYECKOTO 3JIEMEHTA IO €T0 MOJ0KEHHUIO

B [Iepnoanueckoii cucreme /[.1. Menneneesa

X

3.4

3aKOHOMepHOCTI/I N3MCHCHHA pailnyCa aTOMOB XUMHUYCCKUX 3JICMCHTOB, MCTAJNIMYCCKUX U

HEMETAJUIMYECKUX CBOMCTB IO TPYyIIaM U nepruoaam. 3Hadenue [lepuognyeckoro 3akoHa




u HepnonﬂquKoﬁ CUCTCMbl XUMHWYCCKUX BJICMCHTOB IJII PA3BUTHA HAYKU W IPAKTHUKHU.

J.W. MeHneneeB — y4€HbIN U TPAKIaHUH

3.5

Xumuyeckast CBSI3b. KoBanenrtnas (monsipHas u HenoJsipHast) CBSI3b.

DNEeKTPOOTPUIIATEILHOCTh XUMUUECKHUX 31eMEHTOB. MIOHHAsI CBSI3b

3.6

Crenens okucieHuss. OKHUCINTEIIFHOBOCCTAHOBUTEILHEIC pPEaKum. HpOHCCCBI OKHCJIICHUA

¥ BocCTaHOBJICHHUSA. OKHCIUTEIH U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OSKCIEPUMEHT: HU3yueHHE OOpaslloB BEUIECTB METANIOB M HEMETAJUIOB,
B3aMMOJCICTBUE TUAPOKCUAA LHUHKA C PACTBOPAMU KHCJIOT M ILEIOYEH, IMPOBEACHHE
ONBITOB, WUIIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX —PEAKIIUU

(ropeHue, peakluy pa3ioKeHUs, COSTUHEHHS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

BemectBo n xumuueckas peakuus. [loBropenue

1.1

[lepropnueckuit 3akoH. Ilepuommueckas cucrema XuMHYeckux diementoB J[.U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUU CBOWCTB XHMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KNS, KBS U UX COSMHEHUI B COOTBETCTBUH C

IIOJIOKCHUEM 3JICMCHTOB B HepHOﬂHHGCKOﬁ CUCTEMC U CTPOCHUCM HNX aTOMOB

1.2

CrtpoeHue BellecTBa: BHUJbl XUMHUYECKOM CBS3M. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTB CBOMCTB BEILECTBA OT TUIIA KPUCTAININYECKON PEIIETKU U BUIA XUMUYECKON
cBsa3u. Knaccudukanuss 1 HOMEHKJIATypa HEOpPraHMYECKHMX BEIECTB (MEXAyHapoiHas
TpUBHAIbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAILIMXCS K PA3JIMYHBIM Kilaccam

HEOPTaHUYCCKUX COGILHHGHI/Iﬁ, TCHECTUYCCKAA CBA3b HCOPraHMYCCKHX BCUICCTB

1.3

Knaccudukanus XUMUYECKUX PEAKIMil MO0 Pa3IMYHBIM TpHU3HAKaM (10 YUCIY U COCTaBy
YYacTBYIOIIMX B PEAKUHU BEIIECTB, MO TEMJIOBOMY 3G (deKTy, M0 M3MEHEHHUIO CTEIEeHEH
OKHCJICHUSI XMMHYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, 10 YYacTHIO KaTaju3aTopa). JK30-

U DHIOTEPMUUYECKUE pEAKLUHUH, TEPMOXMMHUYECKUE ypaBHEHMs. [loHATHE O CKOpOCTH

XUMHUYECKON pEeaKIUU

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusax. [IoHATHE 0 TOMOTeHHBIX
U TeTEpOreHHbIX peakiusax. [Ionarue o xumMuueckoM paBHOBeCHH. PaKTOPBI, BIUSAIOIIKAE HA

CKOpPOCTH XHUMHYECKOU PCAKIUHN U IMOJOKECHUC XUMHNYCCKOT'O PaBHOBECH A

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, JJIEKTPOHHBIH OajaHC OKHCIUTENIbHO-
BOCCTAHOBUTEIIbHOU peakuuu. CocraBnenue ypaBHEHUH OKHUCIIUTENIBHO-

BOCCTAHOBUTCIIbHBIX peaKum?I C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOTO Oananca

1.6

Teopust 37EKTPONUTUYECKON AMCCOLUALMU. DJIEKTPOIMTHI U HEBJIEKTPOIUTHl. KaTHOHBI,




1.7

2.1

aHUOHBL. MexaHu3M JUCCOLIMAIIMKM BEIIECTB C PAa3jIU4YHBIMU BHUJIAMU XUMHUYECKOH CBS3H.
Crenenp nuccoumanuu. CuiibHble W cllaOble 3JEKTPOIUTHL. Peakiyuu MOHHOTO OOMeEHa.
YcnoBus TpPOTEKaHUS PEaKIMii MOHHOTO OOMEHA, IOJHBIE W COKpAIIEHHBIE HOHHBIC
ypaBHeHUs1 peakiui. CBOMCTBAa KHUCJIOT, OCHOBAHUN W COJIEM B CBETE MPEICTaBJICHUN O
ANEKTPOIUTUYECKON auccounanuu. KauecTBeHHble peakuuu Ha HOHBL [loHsTHE O

TUPOJIU3E COJICH

XVAMUYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE C MOJECISAMH KPUCTAUIMYECKHX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METAVIOB M HEMeTauioB (Tpadura M ammasa), CIOKHBIX
BEIIECTB (XJIOpU/A HATPHsL); UCCIIEI0OBAaHUE 3aBUCMOCTH CKOPOCTH XUMHUECKOW peakLuu
OT BO3JEHCTBHSA Pa3IMYHBIX (H)AaKTOPOB; HCCIEIOBAHHE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB
BEIIIECTB, MPOLECcca AUCCOLUAIIMM KUCIIOT, IIeJI04Yel U cosiell (BO3MOKHO UCIIOIb30BaHUE
BUJICOMATEPHUAJIOB); IPOBEJIECHUE OIBITOB, WUIIOCTPUPYIOMIUX TMPU3HAKK TPOTEKAHMS
peakuuii MOHHOro oOMeHa (0Opa3oBaHME OCa/iKa, BBIACICHHME raza, oOpa3oBaHUE BOJIbI);
OINBITOB, WUIIOCTPUPYIOIIMX IPUMEPBl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMN
(ropeHue, peakuu pas3ioKeHUs, COEJUHEHMS]); pacllO3HaBaAHUE HEOPTAHUYECKUX BEILIECTB

C IIOMOIIBIO KAYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
Hewmertannsl 1 uX COCAMHEHUS

OO6mass xapakrepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
crenenn okuciaeHust. CtpoeHne u Pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHYeCcKUe CBOWCTBA Ha MMPUMEPE XJIopa (B3aUMOICUCTBUE C METaJUIaMU, HEMETaJUIaMU,
nienoyamu). Xnopoojpopoa. CoinsiHas KUCIIOTa, XMMHUYECKHE CBOMCTBa, MOIy4YEHHE,
npuMmeHenue. [leiicTBue xJiopa M XJIOPOBOAOPOJa Ha OpPraHuM3M 4YeloBeka. Bakueiine

XJIOPUABI U UX HAXOXKIACHUC B IIPHUPOAC

2.2

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u pusnyeckre CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpO/Ia W Cepbl. AJUIOTPONHBIE MOAM(DUKALMU KHCIOpOAa U Cepbl. XHUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOPO, CTpOEHUE, (PU3NUECKHE U XUMHUYECKHe cBOcTBA. OKCHUIBI
cepbl KaK IPEACTAaBUTENN KUCIOTHbIX OKcuaoB. CepHass Kuciora, (GU3MYeCKue u
XMMHUYECKHe CBOMCTBa (0OIIMEe Kak MpeACTaBUTENs Kjlacca KUCIOT U crenuduyeckue).
XYMHYECKHE peaklinu, JieXalllie B OCHOBE POMBIIUIEHHOTO c110co0a MOIyUYeHUs] CEpHOM
kucnoThl. [Ipumenenue. Comu cepHOI KMCIOThI, KAUeCTBEHHAs PeaKlys Ha CyIb(haT-uoH.
HaxoxeHune cepsl 1 €€ COeIMHEHNH B PpHUpoie. XMMHUYECKOE 3arpsi3HEHUE OKpYKaromen
Cpebl COCTUHEHUSMHU Ccepbl (KHCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB),

CIOCOOBI €T0 MPEIOTBPAIICHUS
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OOmas xapakTepuCTHKa 3JIeMEHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTETEeHU OKHCIEHUS. A30T, pacmpoCTpaHEHHE B Tpupoje, (pusudeckne u

XUMUYECKHe cBoicTBa. KpyroBopor azora B mpupome. AMMHAK, €ro (HU3UYECKUE H
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XMMHUYECKHE CBOWCTBA, MoiydeHHe U npuMeHeHue. Coiau aMMOHMS, MX (u3nueckue u
XUMHUYECKHE CBOMCTBA, MpUMeHeHre. KauecTBeHHas peakiusl Ha MOHbI aMMOHUS. A30THas
KUCJIOTa, e€ MoyyeHne, PU3NUecKue U XMMUYeCKrUe CBOMCTBA (00IIMe KaK MpeACTaBUTENs
Kjlacca KUCJIOT M crnenuduueckue). Vcmonb3oBaHWe HUTPATOB M COJIEH aMMOHHS B
KayeCTBE MUHEPAIbHBIX YA00peHHH. XUMHUECKOe 3arpsi3HEHHE OKpYXKaroleil cpembl

COCJIMHEHUSIMH a30Ta (KUCIOTHBIC 0K, 3arPS3HEHUE BO3IyXa, TOYBBI U BOJOEMOB)
®dochop, ammmorponHbie Moaubukanuu ¢Gocdopa, U3HUECKHE U XUMUUYECKHE CBOMCTBA.
Oxcun docdopa(V) u dochoprHas kuciora, (pu3MUeckne U XUMHUYECKHE CBOWCTBA,

nonyuenue. Mcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX YA00pEeHUH

2.5

2.6

2.7

OO6mas xapakrepuctuka 31eMeHTOB IVA-rpynnsl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKkTepHble  CTENEHH  OKUCJICHMs.  YTJIepold,  aUIOTPONHbIE  MOAM(PHUKAIUH,
pacnpocTpaHeHHEe B TMpHUpojae, (PU3UYECKHE W XHUMHYSCKHE CBOHCTBa. AmcopOrus.
KpyroBopor yriepona B mpupoae. Okcuabl yriepoja, ux (u3Hueckue M XUMHUYECKHe
CBOWCTBA, JCWCTBUE Ha XMBBIC OPTaHU3MBI, TOJIY4YCHHE W TMPHUMEHEHHE. DKOJOTHYECKUE
npoOsieMbl, CBs3aHHbIE ¢ okcuaoMm yraepoaa(lV); rumoreza rmo0aibHOrO MOTEIICHUS
KIIUMaTa; IMMAapHUKOBBIA 3(¢ekT. YroibHas KHCIoTa U €€ CONU, UX (PUINICCKUE W
XHUMHYECKHE CBOICTBa, MONyuyeHue U npuMeHeHne. KauecTBeHHast peakiusi Ha KapOOHaT-

HoHBL. VMcronp3oBaHne KapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIIICHHOCTH M CEICKOM

X03IUCTBE

[lepBoHayanbHble TMOHATHA 00 OPraHWYECKUX BEIIECTBAX KaK O COCOUHEHHSIX YIJepoaa
(MeTaH, STaH, STWUJIEH, AICTHJICH, 3TAHOJ, TJIMIEPHUH, YKCyCcHas kuciorta). Mx coctaB mu
XUMU4eckoe cTpoeHue. [loHATHEe 0 OMONOTrMYECKHM BaXKHBIX BEIIECTBAX: JKHpax, OeKax,
VIJIEBOJAX — M WX POJIM B KU3HHM YEJIOBEKa. MarepuaabHOE €IWHCTBO OPraHUYECKUX U

HCOPraHN4YCCKUX COCIUHECHUMN

Kpemumuii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, MONyUYE€HHUE U TMPUMEHEHHE.
CoenuneHus kpemHusi B mpupone. OOmme mpencraBieHus o6 okcume kpemaus(IV) u
KpeMHHUeBOW  kuciote. CunmMkaTel, WX HUCHOIB30BaHWE B  OBITY, MEIUIIMHE,
MIPOMBINUICHHOCTH. BakHeHIne CTpoHuTeIbHbIE MaTepHallbl: KepaMHKa, CTEKIIO, IEMEHT,
0eToH, xene300eToH. [IpobneMbl 6€30MacHOr0 UCTIOIB30BAHUS CTPOUTEIHHBIX MAaTEPHATIOB

B [IOBCEIHEBHOMU KU3HU

2.8

XUMUYECKUN S3KCIEPUMEHT: H3y4deHHE 00pa3loB HEOPraHMYECKHX BEIIECTB, CBOMCTB
COJISTHOH KHCJIOTBI; IPOBCACHUC KAYCCTBCHHBIX peaKHHﬁ Ha XJIOpHUI-UOHBI 1 Ha6J'IIOI[CHI/IC
IMPU3HAKOB HMX MPOTCKAaHHA, OIIBITBHI, OTPAXAIOMIUC (1)I/ISI/I‘I€CKI/I€ U XUMHYECKHE CBOMCTBA
TaJIOTEHOB W WX COEIWHEHWH (BO3MOXXHO WCIOJB30BaHHE BUICOMATEPHUATIOB);
O3HaKOMJICHHE ¢ 00pa3iiaMu XJIOPUIOB (TaJIOT€HUIOB); O3HAKOMIJICHHE C 00pa3IiaMu Cepbl
U e€ coelMHEHHUSMHU (BO3MOXKHO HCIIOJb30BaHME BHUIEOMATEPUANIOB); HAOIIOAECHUE

mpoiiecca OOyIJIMBaHUSI caxapa TOJ JCHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOW KUCIIOTHI;




U3yuyeHHEe XHMMHUYECKMX CBOHCTB pa30aBICHHOW CEPHOM KHUCIOTHI, IPOBEACHUE
Ka4eCTBEHHOM peakluu Ha cylab(haT-HOH U HaONIIOJCHHE IpU3HaKa €€ IpPOTEKaHus;
O3HAKOMJIEHHUE ¢ (PU3NYECKUMHU CBOHCTBaMH a30Ta, pocdopa U UX COeAMHEHHUH (BO3MOKHO
WCIIOJIb30BAaHUE BHJICOMATepHaoB), oOpasmamMu a30THBIX U (pochopHBIX yA0OpEeHUI;
NOJy4YeHue, coOHpaHHe, pacllo3HABAHWE W HU3yUEHHE CBOMCTB aMMHaKa; IPOBEICHUE
Ka4eCTBEHHBIX pPEaKUMil Ha MOH aMMOHMs U (ocdaT-MOH U H3y4YEHHE NPHU3HAKOB HUX
IIPOTEKaHUs, B3aUMOJEHUCTBUE KOHIICHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEABIO
(BO3MOKHO MCIIOJIb30BAHUE BHIEOMATEPHAIIOB); H3yYEHHE MOJAENeH KpUCTAIUIMYECKUX
peméTok anmasa, rpadura, ¢QyngepeHa; O3HaAKOMJIIEHHE C MPOIECCOM  aICOPOINH
pPACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YINIEM U  YCTPOWCTBOM IPOTHBOrasa;
NoJy4YeHue, coOupaHue, paclo3HaBaHWE ¥ HW3YyYEHHE CBOWCTB YIJIEKHUCIIOTO Tra3a;
NPOBE/ICHUE KAueCTBEHHBIX peakUuil Ha KapOOHaT- W CHJIMKaT-HOHbI U U3y4yeHHE
NPU3HAKOB MX MPOTEKAHMs; 03HAKOMIICHHE C MPOIYKINEH CHIMKATHOW MTPOMBIIIIICHHOCTH;
pelIeHHe SKCIEePUMEHTAJIbHBIX 3a7ady N0 TeMe «BaxHeline HeMmeTasibl M MX

COCOAUHCHU A

3.1

MeTannbsl ¥ UX COEAUHECHUS

OOmast XapakTepUCTUKAa XUMHUYECKUX D3JEMEHTOB — METaVIOB Ha OCHOBAHUU UX
nosioxkenuss B llepuogmyeckon cucreme xumuueckux vieMeHtoB [I.M. Menneneesa u
cTpoeHuss aroMmoB. CTpoeHue MeTalsioB. Meramnyeckas CBs3b M METaIMYecKas

KpUCTAJUIMUECKas PeIETKA. DIEKTPOXUMUYECKUHN psJl HAPSKEHUI METalIoB

3.2

dusnyueckre 1 XUMUYECKHE CBOMCTBA MeTaJIoB. OO1IMe CrTOCOObI MOTYyYEeHUS METAJIJIOB.
[TonsiTue 0 KOpPpPO3UM METANIOB, OCHOBHBIE CIOCOOBI 3alIMTHI WX OT KOppo3uu. CriaBk

(cTanb, YyryH, AIOPATIOMUHUHN, OPOH3a) U UX IPUMEHEHUE B ObITY U MPOMBIIIEHHOCTH
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[Ilenoynble MeTabl: MoJiokeHUe B llepuoanyeckol cUCTeME XMMHUYECKHX 3JIEMEHTOB
AWM. MenaeneeBa; CTpOCHME HX aTOMOB; HaxoxaeHue B npupone. dusnueckue u
XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kayus). OKCHIBI M TUAPOKCHUIBI HATPUSA I

KaJiys. HpI/IMCHCHI/IC IIEIOYHEIX METAIIOB U UX COCAUHEHUI

34

[IlenoyHO3eMENBHBIE METAIIJIBI MArHUM U KaJIbLMI: 110J0KeHUE B [leproanueckon cucreme
XuMH4Yeckux anemMeHnToB [[.M. MenzaeneeBa; cTpoeHHE UX aTOMOB; HAXO0KJICHUE B IPUPOJIE.
dusnuecke M XUMHYECKHE CBOMCTBA MarHusg M KalbOusa. BakHeHIlIMe COeIuHCHUS

KaJblust (OKCHIT, THIPOKCHU], COH). JKECTKOCTH BOJIBI M CIOCOOBI €€ yCTpaHEeHUS

3.5

3.6

Amomunuil: nonoxenue B Ilepuogmueckoil cucreme xumuueckux 3iaeMeHToB J[.U.
MeHnneneeBa; CTpPOCHUE aTOMa; HaXOXJIEeHHE B mpupoje. PU3MYECKHEe W XUMHUYECKHE
CBOIiCTBa amoMUHUS. AM(OTEpHBIE CBOMCTBA OKCUAA U THIPOKCH/IA AITFOMHHHUS

Kenezo: mnonoxenue B Ilepuoanueckoir cucreme xumuuyeckux diemeHtoB J[.U.

MeHzxeneeBa; CTPOCHUEC aTOMa;, HAXOXIACHUC B IIPHUPOAC. Ou3nyeckue U XUMHUYCCKHUE

cBoicTBa xene3a. Oxcuawl, ruapokcuasl u conu xenesa(ll) u sxenesa(Ill), ux cocras,




CBOMCTBA U IIOJIyYEHUE

3.7

XUMHYECKUN SKCIEPUMEHT: O3HAaKOMJIEHHE C O0Opa3llaMud METauUlOB M CIUIABOB, MX
bu3nyecKuMu CBOMCTBAMU; H3Y4YEHHE pE3yJbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO
UCTIONb30BAaHUE BHJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHIA KalbIUS H
HaTpUs C BOJOW (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEPHANIOB); HCCIEIOBAHUE CBOMCTB
KECTKOM BOJBI; IIpoLECCa TOPEHHUs XKejle3a B KHUCIOpOAE (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMUS KAYECTBEHHBIX PEaKIUil Ha HOHBI (MarHus,
KaJbIus, amoMuHus, uHKa, xene3a(ll) u xxenesa(Ill), mequ(1l); HaGmroneHre u onucaHue

MPOIIECCOB OKpalIMBaHHs IUIAMEHM HOHAMHM HATpus, Kadus U KaJbIus (BO3MOXKHO
UCTIONb30BAaHUE BUCOMATEPHAIIOB); HCCIEAOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCH]IA
ATIOMUHMSL W THAPOKCHAA IIMHKA; pEIIeHHWEe »SKCIEPUMEHTAIbHBIX 3aJad M0 TeMe

«BakHen1me MeTaIbl U UX COSTUHCHUSY

4.1

4.2

XuMmus u OKpYyzKaromas cpecaa

HoBrie MaTCprajibl U TCXHOJIOTUMU. BemiectBa u MaTcpuajibl B HOBCGI[H@BHOI‘/’I KHU3HU
qenoBeKka. XUMHUSI H 300pPOBLE. be3omacHoe HCIIONB30BaHUE BEHISCTB U XUMHUYCCKHX

peaKI_lI/Iﬁ B 6I>ITy. HepBaﬂ nmoMouib IMpu XUMHUYCCKUX OXKOr'aX U OTPABJICHUAX

OCHOBBI 3KOJIOTMYECKON TPaMOTHOCTH. XMMHMUYECKOE 3arpsi3HEHUE OKPY’KAIOLIEH Cpenbl
[AK. Ponp xuMum B pemieHUM 3KoJormdyeckux mnpoOiem. IlpupoaHble HMCTOUHUKH
yIJI€BOAOPOAOB (Yrojib, NPUPOAHBIM Ta3, He(Th), MPOLYKTHl UX HEpepadOTKH, UX POJIb

OBITY U IPOMBILIIEHHOCTH
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XUMUYECKUI 3KCIIEPUMEHT: U3yUeHUe 00pa3lioB MaTeprasIoB (CTEKIIO, CIJIaBbl METAJLIOB,

IMMOJIMMEPHBIC MaTepI/IaJIBI)

HHPOBEPAEMBIE HA OI'3 ITO XUMHWHU TPEBOBAHUA K PE3YJIBbBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBbBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TPeOOBaHUS K IPEIMETHBIM pe3y/ibTaTaM 0a30BOro YPOBHS
NpoBepsieMoro 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 0011Iero
TpeOoBaHus o0pa3zoBanust Ha ocHoBe PI'OC

IIpencraBnenue:

0 II03HABAa€MOCTH SIBJICHUM npupoabl, NMOHUMAHUC OOBEKTUBHON 3HAYMMOCTHU
OCHOB XHMMHYCCKOU HAayKH Kak obnactu COBpPEMEHHOI'O €CTCCTBO3HAHMA,
KOMIIOHCHTA 061116171 KYJbTYpbl U npaKanecxoﬁ ACATCIIBHOCTH YCJIOBCKAa B
YCII0BUAX COBPEMEHHOI'O O6H.[€CTBa; IIOHUMAaHHUE MECTa XUMHH CPpCIu APYIrux

CCTCCTBCHHBIX HAYK

0 Hay4YHbIX METOJAaxX II0O3HAHHA, B TOM YHCIC OKCICPUMCHTAJIIBHBIX U




TCOPCTUUCCKUX MCTOAAX HUCCICAOBAHUA BCIICCTB MW U3YUCHUA XHUMHYCCKUX
peaKHHﬁ; YMCEHHUEC HCIOJB30BaThb MOIACINU IJId O0OBSICHEHHUS CTPOCHHUSA aTOMOB U

MOJIEKYJI

1.3

0 chepax mnpodeccHOHATBHON MACSITENBPHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMECHHBIMU TEXHOJIOTHUSIMHU, OCHOBAaHHBIMH Ha JIOCTHIKCHUSX XHMHUYECKOMH
HAyKH, YTO IO3BOJHUT OOYYaIOIIMMCSl pacCMaTpUBaTh XHUMHUIO Kak cdepy CBoOei
Oynmymie mpogeCcCHOHATIBHON JAESITEIIbHOCTH M CJeNaTh OCO3HAHHBIM BBIOOD
XUMHH KaK TpoGUIBHOTO IPEeIMETA MPU MEPEX0ie Ha YPOBEHb CPEAHETO OOIIET0

o0pa3zoBaHUs

2.1

2.2

Brnanenue cucTteMoll XUMHUYECKMX 3HAHUW W YMEHUE IIPUMEHATb CHUCTEMY

XUMHNYCCKHUX 3HaHHI>i, KOTOpasa BKIKOYACT:

BOXHEHIINE XMMHUYECKUE TIOHATHUS: XUMHUYECKHH JJIEMEHT, aToOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE U CIIOKHOE BEIECTBO, OAHOPOIHAS U HEOJHOPOJHAS CMeEC
OTHOCHTENIbHBIE aTOMHAsh M MOJICKYJISIpHAasE MaccChl, KOJMYECTBO BEIECTBA, MOJI
MOJIIpHAsl Macca, MOJIIPHBIA 00bEM, OKCH, KUCIIOTa, OCHOBAHHE, COJIb (CPEIHSs),

XMMHUYECKasi PEeaKlys, PEaKIud COCAMHEHHMS, PEAKIMH PA3IOKEHHS, PEaKIUH
3aMEIICHUs, peakuuu OOMeHa, TeIioBoW d((deKT peaknuw, 5K30- U
SHJIOTEPMHUYECKHE PEaKIUH, PacTBOp, MaccoBasi JOJIS XUMHYECKOTO 3JIEMEHTa I
COCAMHCHNH, MacCOBas A0 U NMPOUCHTHAA KOHICHTpAalHA BEIICCTBA B PaCTBOPE,

SApO aToMa, SJEKTPOHHBIM CJIOH aroMa, aTOMHas OpOHTanb, PagUyC aToma,
BAJICHTHOCTb, CTCIICHb OKHCJIICHHA, XHUMUUYCCKAs CBA3b, JJICKTPOOTPHUATCIBHOCT
HOJIIPHAS. ¥ HETIOJISIpHAsi KOBAJICHTHASI CBSI3b, NOHHAS CBSI3b, METAJUTMUECKAS CBSI3b,
KpUCTAJUIMUECKas peléTka (aToMHasl, MOHHAs, METAJUIMYecKas, MOJIEKYJspHast),
WOH, KAaTHUOH, aHHMOH, OJEKTPOJIUT W HEIJIEKTPOJIUT, JIEKTPOIUTHYECKAs
JIMICCOIMAIUS, PEaKIMi HOHHOTO OOMEHa, OKHCIHMTEIhbHO-BOCCTAHOBHTEIHHBIC
pEaKIMU, OKHUCIUTEIb W BOCCTAHOBMTENb, OKHCIEHHE M BOCCTaHOBJICHUE,
ANIEKTPOJIN3, XUMHUYECKOE PaBHOBECHE, OOpaThMble W HEOOpaTUMBbIE PEaKINH,

CKOPOCTb XUMUYECKON peakiuu, karaausaTop, [1/IK, koppo3us metamios, criaBbl

OCHOBOIIOJIAraromMr e 3aKOHbI XUMHU: 3dKOH COXPAaHCHUS MACCHI, HepI/IOI[I/I‘-ICCKI/Iﬁ

3akoH JI.1. MeHnieneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTrajipo

°a

2.3

TCOPHUU XHUMHU: ATOMHO-MOJICKYJIAPpHasA TCEOpUA, TCOPHA 3JI€KTpOJII/ITPILIeCKOI>'I

JUcconranmn

Bnaagenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAOLIEH:

3.1

YMCHHUEC TPaBUIIBHO HCIIOJB30BaTbh M3YYCHHBIC BCHICCTBA W MATCpHUAJIbI (B TOM
Yrcie MHUHEpalbHble YAOOpEHMS, METAJIbl U CIUIaBbl, MPOAYKTHI MEpepabOTKH
MPUPOIHBIX HCTOYHUKOB YIJIEBOJOPOAOB (YIJisA, MPUPOAHOTO rasza, HedTH) B

6BITy, CCIBCKOM XO3$H>1CTB€, Ha NOPOU3BOACTBC W IMOHWUMAHHUC 3HAYCHUS KUPOB,




0eNKOB, YIJIEBOJIOB JUIsl OpraHU3Ma 4eJI0OBeKa; YMEHHUE IPOrHO3UPOBATh BIUSHUE
BEIIECTB U XMMUYECKUX MPOIECCOB HA OpraHU3M YEJIOBEKa U OKPYKAIOIIYIO

MMPUPOIHYIO CpCay

YMCHHUC HUHTCIPUPOBATL XUMHUUYCCKHUC 3HAHUA CO 3HAHUAMU OJPYTHUX y‘-IC6HBIX

3.2
IPEeIMETOB
HAJIM4YMEe OmbITa PabOThl C PAa3IMYHBIMM HCTOYHUKAMH WH(POPMALUHU MO0 XUMHUH
33 (Hay4Has U HAy4YHO-TIOIYJISIpHAs JINTEPATypa, CIIOBAPH, CIPABOYHUKHU, UHTEPHET-
pecypcehbl)
yMEHHE 0ObEKTUBHO OLIEHUBATh HH(POPMAIIMIO O BEUIECTBAX, UX MPEBPALICHUSAX U
34 MPAKTHUYECKOM TMPUMEHEHHH U YMEHHE HCIIOJIb30BaTh €€ Ui pelieHUs y4eOHO
[I03HABaTEJIbHBIX 3324
Brnagenue ocHoBaMM MOHSATUIHOIO amnmapaTta U CHUMBOJUYECKOTO S3bIKa XWMHUU
4 JUIsL cocTaBlieHUs] (OpMyJT HEOPraHMYECKHUX BEIECTB, YPABHEHHH XMMHUYECKUX
peakuuii; ocHoBamu xumudeckoil HomeHkiarypsl (IUPAC u TpuBuanbHOMN)
YMeHue oOBSCHATH CBSI3b TMOJIOKEHUsS 3JeMeHTa B llepromnyeckoil cucteme ¢
s YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHUYECKHUX DIJIEMEHTOB
(cocraB u 3apsn sapa, 00IIee YUCIIO AIEKTPOHOB), PACTIPECTICHHEM YJIEKTPOHOB
10 SHEPTreTUUYECKUM YPOBHSIM aTOMOB MEPBLIX TPEX MEPUOIOB, KU U KaJIbIUI
[IpencraBieHne O TEPUOAUYECKOM 3aBUCUMOCTH  CBOMCTB ~ XHMHYECKHUX
6 3JIEMEHTOB (pajnlyc aroma, 3JIEKTPOOTPHULATEIbHOCTh), MPOCTHIX U CIIOKHBIX
BEIIECTB OT IOJIOKEHHUs1 3neMeHToB B [lepuoamueckoil cucreme (B MalbIxX
NEePUOAAX U IIaBHBIX MOATPYIINAX) U JIEKTPOHHOTO CTPOEHHUS aTOMa
7 YMmenue knaccupuuupoBarh:
7.1 XMMHUYECKHUE DIEMEHTBI
7.2 HEOpPraHUYECKUE BEIIEeCTBA
7.3 XMMHUYECKHE PEAKIIUN
8 YMeHue onpenensaTs:
8.1 BaJICHTHOCTb U CTENEHb OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB, 3apsij] HOHA
8.2 BHJI XMMUYECKOM CBSI3U U THUIl KPUCTAIUIMYECKON CTPYKTYPHI B COETMHEHUX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPAxX BEIECTB (KHUCIOT, OCHOBAHHUIA)
8.4 OKHCJIMUTENIb U BOCCTAHOBUTEb
9 YMeHnue xapakTepu3oBaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA!
91 MPOCTHIX BEIIECTB (KHUCIOPOJ, O30H, BOJOPOJ, rpaduT, aiMas, KPeMHHH, a30T,
' docdop, cepa, XJI0p, HATPUH, KA, MATHUAN, KAIBIHA, ATFOMIUHHM, KeIIe30)
97 CIIOKHBIX BEIIECTB, B TOM 4YHCIE HX BOJIHBIX pPAcTBOPOB (BOAa, aMMHAK,

XJIOPOBOJIOPOJI, CEPOBOAOPOJI, OKCHABI M TUApOKCHAbl MeTamwioB [-IIA rpymnm,




amromunust, meau (1), nunaka, xenesa (II u III), okcuner yraepoma (II u IV),
kpemuus (I1V), azota u pochopa (III u V), cepsr (IV u VI), cepaucras, cepnas,

a3oTHCTas, a30THasI, (hocopHasi, yrojapHas, KpeMHUEBasE KUCIOTA U UX COJIH)

MPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX

9.3 COCTaBa U CTPOEHHUS, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTH OT WX CBOMCTB,
BO3MOYKHOCTh MPOTEKAHUSI XUMUUYECKHUX MTPEBPAIICHHUIN B Pa3IMUHBIX YCIOBHIX
10 YMeHue coCcTaBiATh MOJICKYJISIPHBIE 1 MOHHBIE YPABHEHUS PEAKIIUA, B TOM YHCIIE:
10.1 peakIuii HOHHOTO 0OMeHa
10.2 OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
103 WUTIOCTPUPYIOMIUX ~ XMMHUYECKHE CBOMCTBAa M3YyUYEHHBIX KIAcCOB (TpyIM)
. HEOPraHUYECKUX BELECTB
10.4 MOJTBEPKJAIOLINX TEHETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMU
11 YMeHue BIYUCIATh (IPOBOJIUTE PAcUEThI):
1 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
' XUMHUYECKOI'0 3JIEMEHTA B COEAMHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA H €r0 MacCy, 00heM ra3oB
114 M0 YPaBHEHUSIM XUMHUUYECKHUX PEAKIUN U HAXOJIUTh KOJUYECTBO BEIIECTBA, 00HEM
' Y MacCy peareHTOB WIH MPOJIYKTOB PEaKLUU
12 Brnagenue (3HaHuE OCHOB):
OCHOBHBIMM  METOJIaMH HAy4YHOro TIO3HaHMsI (HAOJMIOJeHHE, W3MEpEeHHe,
12.1 9KCIIEPUMEHT, MOJISTTUPOBAHKE) TTPHU U3YUCHUH BEUIECTB M XUMHUYECKHX SBJICHHIA;
yMeHue chopMyIupoBaTh MPoOIEMY U MPEIUIOKUTH Ty TH €€ perIeHus
192 Oe3omacHO PabOTBI ¢ XMMHUYECKHMMH BEIIECTBAMH, XHMHUYECKOW IMOCYIOH H
. 1a060paTOPHBIM 000PYIOBaHHEM
mpaBwiIaMu  0€30MacHOr0 OOpalleHuss C BeIIeCTBAaMH, WCIOJIb3yEeMbIMU B
MOBCE/IHEBHOM JKM3HU, IPaBUJIaMU MIOBEJICHUS B LIENISAX cOEpEKEHUS 30POBbS U
12.3 OKpY Karolled MPUPOTHONM Cpelbl; TOHMMaHWEe Bpeaa (OMacHOCTH) BO3ICHCTBUS
Ha JKUBBIE OPIraHU3Mbl ONPEICNIEHHBIX BELIECTB, CIIOCOOOB YMEHBUICHUS H
MpeI0TBPALIEHUS UX BPEIHOTO BO3/IEUCTBUS
3 Hanwnune npakTuuecKux HaBBHIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS CIEAYIONIUX
XUMUYECKUX IKCIIEPUMEHTOB:
U3y4YeHHE U OIucCaHue (PU3UYECKUX CBOMICTB BELIECTB; O3HAKOMJIEHHE C
13.1 GU3MUECKUMH M XUMHUYECKHMMHU SIBJICHUSMH; ONBITHl, HJUTIOCTPUPYIOIIHE
MPU3HAKU MPOTEKAHUS XUMUYECKUX PeaKIuil
13.2 U3yueHHe CIIOcO0O0B pa3/ieleHusl cMecei




13.3

MOJIy4YeHUE KHCIIOpOJa W H3YyY€HHE €ro CBOMCTB; MOJyYE€HHE BOAOPOJA U
U3y4YEHHUE €ro CBOMCTB; MOJY4YEHHE YTJIEKUCIIOro rasa M M3y4yeHUe €ro CBOWCTB]

IMOJIY4YCHHUEC aMMHAaKa U U3YUCHUC €TO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOM J0JE€H pacTBOPEHHOIO

BEIICCTBA

13.5

13.6

13.7

NPUMEHECHUE WHAMKATOPOB (JTakMyca, MeTwiopamka u (eHondranenna) s

oTpesieNIeHUs XapaKkTepa Cpelibl B pacTBOpaxX KUCIOT U Iejoyeit

HCCJIICAOBAHUC N OIIMCAHHUC CBOMCTB HCOPraHNMYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB;

M3Y4YEHUE B3aMMOJCHCTBUS KHUCIOT C MeETa/llaMH, OKCHJIaMH METaJIOB,
pacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHHSIMH, COJSIMH; TOJy4YeHHE
HEpacTBOPUMBIX OCHOBAHMUI; BRITECHEHHE OJHOTO METaJljla IPYTUM U3 pacTBOpa

COJIM, UCCIICAOBAaHHUC aM(bOTepHLIX CBOMCTB TUAPOKCUIOB aJIFOMUHHUA U IIUHKA

pemICHUC OKCIHCPHUMCHTAJIBHBIX 3a7d4 [0 TCEMaM: «OCHOBHBIE  KJIACCHI
HEOPTaHUYCCKUX COCHHHCHHﬁ)); <<9JIGKTpOJII/ITI/I‘I€CKa$I JUucconuanus,
«Baxkneinme HeMeTalsIbl M WX COCANHCHU, «Baxneimue MeTaluIbl U HX

COCOAUHCHU A

13.8

XUMHUYECKHE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIIME IPU3HAKY ITPOTEKaHUS PEAKLIUN
WOHHOTO OOMEHA; KayeCTBEHHBIC PEAKIIMA Ha TPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HWOHBL: XJIOPHI-, OpOMUA-, HOAWI-, cyibdar-, pocdar-, kapOboHaT-,
CUJIMKAT-aHUOHBI, THUJIPOKCHUI-HOHBI, KAaTHOHbI aMMOHHS, MarHus, KajbIus,

alroMuHus, xKenesa (2+) u xkenesa (3+), menu (2+), uuHKa

14

YmMmenue:

14.1

MNPpEACTaBJIAThL PE3YJILTATBI JKCIICPUMCEHTA B (I)opMe BBIBOAOB, OOKa3aTCJbCTB,

l"pa(bI/IKOB n Ta6J'II/IH H BBIABJIATH OMIIUPUICCKUC 3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATb CBsA3U MCXKIAY  pCalIbHO Ha6J'IIOIlaCMI)IMI/I XUMHNYECKHNMHU
SABJICHUSAMU U TTPOLECCAMU, ITPOUCXOAAIIUMHU B MAKpPO- U MUKPOMHUDPCE, OOBSACHATE

IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB

HEPEYEHbD DJIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHH

Kon IIpoBepsieMblii 371eMEHT COAEPKAHUS
1 [lepBoHavaibHbIE XUMUYECKUE TTOHATHUS
1.1 Uuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus cMecei
15 ATOMBI 1 MOJIEKYJIbl. XUMHUUYECKHE 3JIeMeHTbl. CHMBOJIBI XUMHUYECKUX 3JIeMEHTOB. [IpocTbie

" CJIOKHBIC BEIICCTBA.

M



1.3

Xumuueckas popmyiia. BareHTHOCTh aTOMOB XMMHYECKHX 3JIeMEHTOB. CTENeHb OKUCICHHS

1.4

3aKk0H TOCTOSIHCTBa cocTaBa BelecTB. OTHOcHUTENbHAd aromMHas macca. OTHOCHUTEILHAS

MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHYCCKOTI'O 3JIEMEHTA B COCAMHECHNUH

1.5

1.6

KonnyectBo BemectBa. Monb. Monsipas macca. MossipHblii 00bEM ra3oB. B3zaumocssizb
KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHULL BEIIECTBA

Ou3nYecKe M XUMUYECKUE SBJICHUS. XHUMHYECKas peakuuss M €€ NpPU3HAKU. 3aKOH

COXPaHCHHUA MACChI BCUICCTB. XUMUYECKHUE YpaBHCHUA

2.1

2.2

23

3.1

Ilepnonnueckuit 3axkoH u Ilepuommueckas cucreMa XUMHYECKMX dieMeHTOB J[.M.

MenneneeBa. CTpoeHre aTOMOB

Ilepuonuueckuit  3akoH. Ilepuognueckas cucrteMa XumMu4deckux syemeHtoB J[.U.
Menpeneesa. Ilepuoasl u rpynnsl. @U3HYECKU CMBICH IOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa U rpyuiibl 3JICMCHTA

Crpoenue atoMoB. CocTaB aTOMHBIX siep. M30Tomnbl. DnekTponsl. CTpoeHHEe 3JEKTPOHHBIX
oboyouek aToMoB TepBbIX 20 XUMUYEeCcKHX 3ieMeHTOB [lepmommueckoit cucremsr JI.U.
Menneneesa

3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XUMHUYECKHUX 3JIEMEHTOB TEPBBIX TPEX MEPHOIOR
Kanmusi, Kajblus (paguyca aTroMoOB, SJEKTPOOTPUIATENBHOCTH, METANIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB) U X COCIMHEHUN B COOTBETCTBUU C TIOJIO)KEHUEM DJIEMEHTOB B
[Ieproanueckoit cuCTeEMe U CTPOEHUEM X aTOMOB

Crpoenue BeriecTBa

XuMu4yeckas CBA3b. KoBanentnas (HOJ'IHpHaH 151 HCHOJ'IHpHaSI) CBA3b.

3J'I€KTPOOTpI/ILIaTCJ'II>HOCTI) XAMHUYECKUX 3JIeMeHTOB. MoHHAas cBI3b. MeTalimuecKkas CBI3b

3.2

Tunsl Kpucrammuyeckux pemérok (aromMHasl, WOHHAas, METaJUIMYecKas), 3aBUCHUMOCTb
CBOJCTB BEILECTBA OT TUIIA KPUCTAININYECKON PEIIETKU U BUIa XUMUYECKOH CBA3HU
Baxueiilne npencTaBUTENIM HEOPraHUYECKHUX BeELIECTB. HemeTamisl U UX COEOUHEHUS.

Mertannsl 1 uX COCAUMHECHUA

4.1

Knaccudukanus " HOMEHKIIaTypa HEOPTaHUYECKUX COEIMHEHMII: OKCHJIOB
(coneoOpasyrolue: OCHOBHbIE, KHCIOTHbIE, aM(OTEpHbIE) U HECOJIE00pa3yIolIue;
OCHOBaHUHM (IIEI0YM M HEPACTBOPHMBIE OCHOBAHHSA); KHUCIOT (KUCIOPOJCOAEpKAIlUue U

OECKHUCIIOPOIHbIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

4.2

dusznueckre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOpPOA, XJIOpa,

KHCJIOPO/Ia, cephl, a30Ta, hocdopa, yriepoaa, KpeMHHU

4.3

du3znyeckue U XMuMHUUYECKHE CBOMCTBA MMPOCTBIX BEIICCTB-MCTAJUIOB: JINTUS, HATPUS, KaJIUA,

MarHus 1 KaJlblius, aJJIOMUHUS, XKCIIC3a. SHGKTPOXI/IMI/ILICCKI/Iﬁ pan HaHpH}KeHI/Iﬁ METAaJlJIOB

4.4

Ou3nyeckue W XMMHYECKHE CBOMCTBAa BOJOPOJHBIX COCIUHEHUN  HEMETaJIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPO/Ia, aMMHUAKa




4.5

du3nyeckrue U XMUMUYECKHE CBOHCTBa OKcuaoB HemetamioB: cepbl (IV, VI), azora(ll, IV

V), docdopa(lll, V), yrnepona(ll, IV), kxpemuus(I1V). [lonydenne okcuioB HEMETAIOB

4.6

Xumuueckue cBocTBa okcuaos: metaiuioB IA—IIIA rpynn, munaka, meau(Il) u sxeneza(ll, I1I).

[Tomyuyenue OkCUI0B METAILIIOB

4.7

XuMUYecKre CBOMCTBA OCHOBaHHUH U aM(OTEpHBIX THAPOKCUIOB (HA MPUMEpE TUAPOKCHIOB

QIIIOMUHMUS, XKele3a, HuHKa). [lomydenne ocHOBaHUI 1 aM(pOTEPHBIX THAPOKCHUIIOB

4.8

OOue XMMUYECKHE CBOMCTBAa KHUCIOT: XJOPOBOJIOPOTHON, CEPOBOJOPOIHOM, CEPHUCTOM,
CEepHOM, a30THOM, (hochopHOH, KpeMHHEBOU, yroibHOW. OcoOble XMMHUYECKHE CBOWCTBA

KOHIIEHTPUPOBAHHOW CEPHOM U a30THOM KUCIOT. [lonyuenne kucmor

4.9

OOure XMMUYecKne CBOMCTBA cpeHuX coiei. [lomydenue coneit

4.10

4.11

[Tonmyyenne, coOupanue, pacro3HaBaHUE BOJOPOJA, KUCIOPOJAa, aMMHAaKa, YTJIEKHUCIIOTO
rasza B JlabopaTopuu

HonyquHe aMMUJakKa, CCpHOfI M a30THOH KHCJIOT B IMPOMBIIIJIICHHOCTH. O6H_II/IG CII0COOBI

IMOJIYYCHHA MCTAJIJIOB

4.12

5.1

5.2

I'eneTnyeckas cBA3b MCKAY KiIaCCaMU HEOPIraHUYICCKUX COC,Z[I/IHGHI/Iﬁ
Xumudueckue pCaKiuu

Knaccudukanus XUMUYECKUX PEAKIHMi MO Pa3lIMYHbIM MpPU3HAKAM: MO YUCIY U COCTaBy
YYaCTBYIONINX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3()(EKTy, Mo W3MEHEHHIO CTereHeH

OKHCJICHUA XUMHUYCCKUX JJICMCHTOB

TemnoBoii »p¢deKkT XUMHUYECKOW peakiuh, TEPMOXMMHUYECKHUE YpaBHEHHs. OK30- U

SHJOTEPMUYECKHE PEAKIIMK. TepMOXNUMHUUYECKUE YPaBHEHNUS

53

OKHCIIUTETFHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTETn U BoccTaHOBUTENH. [Iporieccs
OKHUCIIGHUSI ¥ BOCCTAHOBJICHHs. DJIEKTPOHHBIM OalaHC OKUCIUTEIbHOBOCCTAHOBHUTEIHHOU

peakiuu

54

Teopus snekTponuTHUECKOW aucconManvu. KaTHOHBI, aHUOHBL. DJEKTPOJIUTHI U

HEIJICKTPOJIHUTHI. CunbHbIC U cl1a0ble SJICKTPOJINUTHI. Crernenb JAUCCoranmn

5.5

Peaknun monHoro obmeHa. YcCIoBUSI TPOTEKAHHUS pPeaKIMii MOHHOTO OOMEHa, TOJIHBIE M

COKpaI_I_IéHHBIC HOHHBIC YPABHCHUA peaKI_II/Iﬁ

6.1

XHMHS U OKpYyXKarolas cpena
BemecrBa 1 Marepuansl B IOBCEAHEBHOM JKM3HM 4eJIOBEKa. be3onacHoe HCIoJb30BaHUE
BEUIECTB M XMMHMYECKHUX peakuuid B Jsabopatopuu u ObiTy. [lepBas mnomoms mnpu

XUMHYCCKUX 0KOraxX U OTPABJICHUAX

6.2

XUMUYECKOe 3arps3HEHHE OKpYKAroIIel cpelbl (KUCIOTHBIE JTOKIU, 3arpsi3HEHUE IOYBBHI,
BO3yXa M BOAOEMOB), crmocoObl ero mpenorBpauienus [IpenenbHas nomyctumas
koHneHTpanust BemlectB (I[IJIK). Ponk XuMum B pemieHMM 3KOJOTHYECKHX MPOOIIEM.

VYcunenue napHUKoBOTO 3¢ (dheKTa, pa3pyieHHe 030HOBOTO CIOS

-



[Ipumenenue cepsl, azora, (ocdopa, yriepoaa, KpeMHUS U UX COCAMHEHHH B OBITY,

MCIUIOHUHE, MPOMBINIIICHHOCTH M CCJIbCKOM XO3SICTBE. HpI/IMeHCHI/Ie METAJJZIOB M CIIJIaBO}

03 (cranp, 4yryH, TIOpaJIOMHHUN, OpoH3a) B OBITY M HPOMBIIIJICHHOCTH HUX COCJUHEHUH.
IToHsATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UU
64 [IpupoaHble MCTOYHUKH YITIEBOJOPOJOB (YroJib, MPUPOIHBINA ra3, HEQThb), MPOAYKTHl HX
. nepepaboTku (OeH3UH), UX POJIb B OBITY M IPOMBIIIJICHHOCTH
IlepBoHauanbHbIE TOHATHS 00 OPraHNYECKUX BELIECTBAX KAK O COEIMHEHMAX yriepoja (Mera
6.5 9TaH, STWIEH, alleTWJICH, JTaHOJ, TVIMIEPUH, YKCycHas Kuciota). [lonstue o Ouosormueq
BaXKHBIX BEILECTBAX: )KHUPAX, OJIKax, yIIeBOAAaX — M UX POJIM B )KU3HU YEJIOBEKa
7 Pacuérsr:
7.1 1o (hopMyIaM XMMUYECKUX COeIMHEHUN
7.2 Macchbl (MaccoBOI) 10JIM paCTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 [0 XMMUYECKUM ypaBHEHUSAM

B

H’

CKH



YYEBHO-METOJAMYECKOE  OBECHEYEHUE  OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

1. Xumus: 8-if kimacc: 0a30BbI ypOBEHb: Y4EOHUK; 5-¢ u3aaHue, nepepadboraHHoe, 8§
knacc/ 'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. AKIHOHEpHOE OOIIECTBO

«M3marenscTBO «IIpocBenienue»

2. Xumus: 9-i knacc: 0a30BbI ypoBeHb: YUeOHMK; 5-€ u3laHue, nepepaboTraHHoe, 9

knacc/ 'abpuensa O.C., OctpoymoB WN.I'., CrnagkoB C.A. AKIHOHEpHOE OOIIECTBO

«3narenbcTBO «IIpocBenieHne

METOINYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

=oey B ogs 69

MeToan4yecKue PEKOMCH AN 1o HN3YVYCHHUIO TCMbI «OKHUCINTEILHO-

BOCCTAHOBHUTCJIBHBIC PCAKIIMHM) B IMIKOJBbHOM KYPCC XMMHUN

Y4eOHO-METOANYECKOE O0ECIIEYEHHE MPOIECCOB TMPENOAABAHUS XWUMHH, OWOJIOTHH,

(3K HA VYPOBHSIX OCHOBHOTO OOIEr0 M CPEeaHero oO0Imero ooOpa3oBaHUS C

BKJIIOYCHHUEM AOIIOJTHHUTCIIEHOI'O MHXXCHCPHOI'O KOMITIOHCHTA

bank 3agaHuM IS TEKYIIErO OLCHUBAHUSI 110 V“IC6HOMV IPEIMETY «XUMUSD

KoHTeKCTHBIE 3aJa4M. 3aI[a.HI/IH K V‘I€6HOMV KYpCYy «XHUMMUS. 8 KJ1ace

Metoanuecknii kerc. XumMuueckas cBsi3b. Kpucrammmueckue pemeTku. 9 kimacc

ITpakTnueckue (;1abopaTopHbIe) pabOTHI IT0 YYEOHOMY MPEAMETY « XUMUAY. 8-11 Ki1acchl

Meroanyeckoe nocodue. JIOCTHKEHUE METANPEIMETHBIX PE3VJILTATOB B PaAMKaxX

HU3YUYCHUA MPEAMETOB CCTCCTBCHHO-HAYYHOI'O 010Ka. 5-9 Kyacchl

MeToanyecKue  PEeKOMEHOAIUHM. Cucrema OLICHKM _ JIOCTM)KCHUM  INIAHUPYEMBIX

OPEIMETHBIX PE3VIILTATOB OCBOEHUS VUEOHOT0 ImpeameTa ““XuMus’’. 8-9 Ki1acchl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBlI MU PECYPCbl CETH

HUHTEPHET:
1. HOC «Mos 1ikoga»
2. Enpmnas xomrekius 1upoBhIX 00pa30BaTEILHBIX PECYPCOB
3. JXypHaa «XuUMHUI U XUMHKW)
4. ChnpaBOYHHK XMMHKa
5. 1lIxOJbHBIC OJUMITHAEI 10 XMMHUH
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