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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa mo XMMHH Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHUSl COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacraBieHHbx B @I'OC OO0, a Takke Ha ocHOBE (henepanbHO# pabodeit mporpaMmMbl
BOCIIUTAHMS M C YIETOM KOHIEIINH NIPETOaBaHus y4eOHOTo mpeaMera « XUMUs» B 00pa3oBaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[TporpaMma mo XuMuU JaET MPEICTABICHHUE O IENIAX, OOMIEH cTpaTeruy 0Oy4YeHUs, BOCIUTAHUS
U pa3BUTHS 00y4aIOUINXCs CPEICTBAMU y4eOHOIO MpeIMeTa, yCTaHaBIUBAeT 00s13aTelIbHOE NPEAMETHOE
CoJiepyKaHue, MPeaycCMaTpUBAET paclpeesIeHUe ero Mo KiaccaM U CTPYKTYpUPOBAHUE IO paszienaM U
TeMaM MpPOrpaMMbl IO XUMHUH, OINPEIAECISICT KOJIMYECTBEHHbIE M KAayECTBEHHBIE XApPAKTEPUCTUKHU
coJiepKaHusl, PEKOMEHYEeMYI0 TOCIIEIOBATEIbHOCTh U3YUCHUSI XUMHUU C YYETOM MEXKIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOIro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydarommxcs,
OIpeIeNIIeT BO3MOKHOCTH MPEMETa I peain3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOCHUSI OCHOBHOU
0o0pa3oBaTeNnbHON MpOrpaMMbl Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pesyibpTaTaM O0ydeHHsS XMMHUU Ha YpOBHE IIeJIed W3Y4YCHHS IpeaMeTa U OCHOBHBIX BHIOB y4eOHO-
MO3HABATENIBHOM IEATEILHOCTH 00YUaIOLIErocs M0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHWE XWMHU CIY’)KAT OCHOBOW Ui (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYYArOIIEToCs, €ro
MIPEJICTAaBICHU O MaTepuaIbHOM EIMHCTBE MHpA, BAXKHYIO POJb HUrparoT (opmupyemble Xumuei
MPEACTABJICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUA M 00 HBOJIIOIMU BEIIECTB B NPHUPOAE, O MYTIX
pelieHrs TI00anbHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, IHEPTETUUECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacHOCTH, POOIIeM 3]paBOOXPAHECHHUS.

N3yuenune xumunu:

CIIOCOOCTBYET peanu3alliil BO3MOXHOCTEH IS CaMOpa3BUTUS W (OPMUPOBAHUS KYJIBTYPhI
JUYHOCTH, €€ o011ei U (QyHKIIMOHATLHOU IPaMOTHOCTH;

BHOCHT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS W TBOPUYECKUX CIIOCOOHOCTEH OOYyYaroIImxcs,
HABBIKOB UX CaMOCTOSITENIbHON Y4eOHOW AESTeNbHOCTH, SKCIEPUMEHTABHBIX M HCCIIEI0BATEIhCKUX
YMEHUN, HEOOXOAMMBIX KaK B TOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOU EATETbHOCTH;

3HAKOMHT CO CHEeNH(PHUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBHI LIEJIOCTHOTO B3TMIsiAa Ha
€IMHCTBO TMPHUPOJIbI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM ASTarioM B (DOPMUPOBAHUHU €CTECTBEHHO-
HAyYHOU IPaMOTHOCTHU O0yUaIOLINXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPHUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHHe 00yJarOIIUXCsl.

Jlannble HampaBieHHss B OOyYE€HHHM XUMHUHM OOECHEeYMBAIOTCS CHEIU(PHUKON coaep:kaHus
y4e0HOro MpeaMeTa, KOTOPBIN SBISETCS MeIarorn4ecky alaiTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAYKU
XUMUU Ha OTpeeIEHHOM dTare €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHUE
OOyJaroIMMHUCS CHUCTEMBbl TEPBOHAYAIBHBIX TOHITHH XHMHH, OCHOB HEOPTraHUYECKOW XUMHU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MOHATUN OPTraHUYECKOU XUMHUH.

CtpyKTypa cofiep>KaHus TPOrpaMMBbl IO XUMHUH C(POPMHUPOBAHA HA OCHOBE CHCTEMHOTO IOIX0/1a
K e usydyenuto. ConepkaHUE CKJIAIbIBAETCS W3 CUCTEMbI MOHITHH O XHMHUYECKOM DJIEMEHTE H
BEIIIECTBE W CHUCTEMBI MOHATUNA O XUMUYECKOH peakiuu. O0e 3T CUCTeMbl CTPYKTYPHO OpTraHW30BaHbI
[0 TMPUHLHUIY TOCIAEAOBATEIILHOTO pPa3BUTHSl 3HAHUW HA OCHOBE TEOPETUYECKHX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YU€HHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— IPEJCTaBIEHUN 00 AJIEKTPOIUTUUECKON AUCCOIMAIIMH BELIECTB B pACTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE HSMIMPHYECKH TMOJYYEHHBIX U
OCMBICTIEHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIENIOBATEILHO OT OJHOTO YPOBHS K JIPYTOMY, BBITTOTHSS
GYHKIIUU OOBSICHEHUS W TPOTHO3WPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHS U MTOTYYEHUS U3y4aeMBbIX BEILECTB.

OcBoeHHE MPOrpaMMBbl IO XUMUHU CITOCOOCTBYET (DOPMHUPOBAHUIO MIPEICTABICHUS O XUMHYECKON
COCTABJISIFOLIEH Hay4HOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOUN NMPUPObL, LIECHHOCTHOI'O OTHOIIEHUS K



Hay4HOMY 3HAHHUIO M METOJlaM MO3HaHUs B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBIICYEHUEM
3HaHUH U3 paHee U3YYCHHBIX yUeOHBIX TpeaMeToB: «Okpyskaroniuii Mmupy», «buonorus. 5—7 kimacce» u
«Duzuka. 7 Kiacey.

[Ipy uU3y4yeHUM XUMHUU TPOUCXOTUT (POPMHUPOBAHME 3HAHUN OCHOB XMMMYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIBHOCTH YEIOBEKAa M KaK OIHOrO W3
KOMITIOHEHTOB MHUPOBOI KyJIbTYphl. 3ajaya y4yeOHOro mpeaMeTa COCTOUT B (POPMHPOBAHUM CHCTEMBI
XUMHUYECKUX 3HAHUW — BaXKHEUINTUX (AKTOB, TMOHATHUH, 3aKOHOB W TEOPETHYCCKHUX IOJIOKCHUM,
JOCTYMHBIX O0OOIIEHUH MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIEHUH K HAy4YHBIM
METOJIaM TIO3HAHWS MPU M3YUYCHUU BEIICCTB W XMMHUYCCKHUX pPeakiuii, B (JOPMUPOBAHUH U PA3BUTUH
MO3HABATENbHBIX YMEHUN U UX MPUMEHEHUHU B y4eOHO-ITO3HABATEIBHON U y4eOHO-UCCIIEI0BATENLCKON
JeSTeIbHOCTH, OCBOCHUU TIPABHJI 0€30M1aCHOTO OOpAICHHSI ¢ BEIIECTBAMH B IIOBCEAHCBHON KHU3HHU.

[Ipy wu3ydyeHWHM XUMUU Ha YPOBHE OCHOBHOrO OOIEro 00pa30BaHUS BaXHOE 3HAYCHHUE
npuoOpenu Takue ey, Kak:

— (opmHupoBaHUE HWHTEIJICKTYaJbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K €aMOOOpPa30BaHMUIO,
COTPYTHUYECTBY, CAMOCTOSITEIBHOMY MPHHSITHIO PEIICHUH, CIOCOOHOW aJanTHUpOBaThCS K OBICTPO
MEHSFOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBICHHOCTh OOydYeHHs Ha CHCTEMAaTH4YecKoe MpuoOImeHne OOydJarommxcs K
CaMOCTOSITENIbHOM TO3HABATENbHOM MEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHUA, (DOPMHUPYIOIINM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— obecrieyeHHe yCIOBHUH, CHOCOOCTBYIOHNIMX TMPUOOpPETeHHIO OOy4YaloIIMMUCS — OMBITa
pa3HOOOpa3HOW JIEATEIHPHOCTH, TIO3HAHWS ¥ CAMOIIO3HAHWS, KIFOYCBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— (hopmupoBanue 001IeH PYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM YHCJIE
YMEHUI OOBSICHATH U OLEHUBATH SIBICHUS OKPYKAIOIIETO0 MHpa, HCIONb3yd 3HAHUS M OIbIT,
MOJIYYCHHBIC MTPU M3yYCHUW XUMUU, IPUMEHATh X TPHU PEIICHUU MPOOJIEM B IMOBCESAHCBHOW KU3HU U
TPYZIOBOH AESTEIbHOCTH;

— ¢opMmupoBaHHEe y OOYy4YaIOMUXCA TYMAaHUCTUUECKUX OTHOIIECHWW, TOHHMaHHUS IIEHHOCTH
XUMHUYECKHUX 3HAHUH N7 BBIPAOOTKU IKOJIIOTUYECKH IIeIeCO00Pa3HOro MOBEIEeHUSI B OBITY U TPYIOBOMH
JESTETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIIUTAaHUIO Ha
OCHOBE YCBOECHHS OOIIEUETIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpoQuis u
HAMPaBIEHHOCTHU JAIbHEHIIIET0 00yUIEeHHSI.

OO0miee 4YmCliO YacoB, OTBEACHHBIX [JII WM3Yy4YEHUS XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaisieT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezen0), B 9 kiacce — 68 yacoB
(2 gaca B HEEIIO).

COILEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaya/JbHbIE XUMHYECKHE TTOHATHUS

[Ipeamer xumuu. Posb XUMHUM B KU3HHU YelOBEKa. XMMHSI B CUCTeME HaykK. Tejla v BellecTna.
@®u3nYecKre CBOWCTBA BEMIECTB. ATperatHoe cOocTosHue BemiecTB. [[oHsATHE O MeTolax MO3HaHHS B
xumun. YucTeie BenecTBa u cMecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI U MOJEKYNBl. XUMHYECKUE dIeMeHThl. CHMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpocThie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemiecTB. OTHOcUTENbHAs aToMHasg Macca. OTHOcCHUTENbHAsT MOJEKYJsipHas mMacca. MaccoBas
JTOJISI XUMUYECKOTO DJICMEHTA B COSIMHCHUM.

KonuyectBo BemiectBa. Monbs. Monsipas Macca. B3auMocCBsI3b KOJIM4YECTBa, MAacChl UM 4ucCia
CTPYKTYPHBIX €IUHUII BelecTBa. Pacu€Trl Mo hopMynaM XUMUYIECKUX COCTUHECHUM.

®usnueckue U XUMUYECKUE SIBICHUS. XUMHUUECKasi peakius U e€ MPU3HaKU. 3aKOH COXpaHEHUs
MacChbl BEHIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuduranus XUMHUYECKUX pEaKIui (COeTUHEHUS,
pa3ioXKeHUs, 3aMeIleHHs, OOMEHA).

Xumuueckuit Ikcnepumenm:



3HAKOMCTBO C XHMHUYECKOW IOCYNOH, mpaBuiamMu paboThl B JabopaTopuu MU MpUEMaMH
oOparieHust ¢ Ja00paTOpHBIM 000PYI0BAaHHUEM, U3yUYEHHUE U ONMCaHUE (PU3NUYECKUX CBOWCTB 0Opa3IloB
HEOPTaHWYECKUX BEIECTB, HaOmIoAeHHe (u3ndeckux (TUIaBICHHE BOCKA, TAasHHUE JIbJIAa, PACTHpPAHUE
caxapa B CTyNKE, KUIIEHHE M KOHJICHCALUA BOJAbI) U XUMHUYECKHX (TOpEHHE CBEYM, IMPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KUCJIOTOW) SIBJICHHH, HA0JII0/ICHUE U ONMCAHUE TIPU3HAKOB
MPOTEKaHUS XHUMHUYECKUX peakiuii (pa3iokeHHe caxapa, B3aUMOJICHCTBUE CEpHOM KHUCIOTBHI C
xJopuioM Oapusi, pasznoxenue ruapokcuga menu (II) mpu HarpeBaHuu, B3auMOJCHCTBHE XKele3a C
pactBopoMm conu wmenu (II), m3ydeHuwe cmocoOOB pas3feneHUs cMmeceld: C IMOMOIIBI0 MarHura,
GbuIbTpOBaHNE, BRIIAPUBAHNE, JUCTUIUIALNS, XpoMaTorpadus, IPOBEACHIE OYUCTKH MOBAPCHHOMN COJIH,
HaOJI0/ICHUE U OMKCAHWE PEe3yIbTaTOB MPOBEICHHS OMNbITA, WUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHS
MAacchl, CO3/IaHUE MOJIEIeN MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:xHeiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmecp razoB. CocraB Bo3ayxa. Kucinopony — 3J€MEHT UM IPOCTOE BELIECTBO.
Haxoxpaenue kucinopoga B mpupoje, (puanyeckue U XUMHUECKHE CBOWCTBA (PEaKIMU TOPEHHUS).
Oxcunpl. Ilpumenenue kucnopoma. CrmocoObl TONYYeHHS KHCIOpOAa B JIAOOpATOPUU H
npoMeblieHHOCTH. KpyroBopor kucinopoaa B mpupoae. O30H — auioTporHas MOAUQPHUKAIUSL
KHMCJIOPOJIA.

TermoBoit  3hdexT XuMHUUEeCKOW peakiuH, TEPMOXMMHUYECKHE YpaBHEHUS, OK30- U
SHJOTEPMUYECKHE peakiu. TOIIUBO: yroiib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHUE apHUKOBOTO
saddekra, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemMeHT U mpocToe BemecTBo. HaxoxkneHue Bogopoja B mpupoje, GU3HUECKUe U
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI Moay4deHus. KucioTsl u comnu.

MoutsipHbIii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Bonma kak pactBoputenb. PactBopbl. HackliieHHble U
HEHACHIIICHHBIC PacTBOPHI. PacTBOpUMOCTH BelIiecTB B Boje. MaccoBas /10Jsi BEUIECTBAa B PacTBOpE.
Xumuueckue cBoHcTBa BOAbl. OcHoBaHus. Ponp pacTBOpoB B HpUpOJAEe M B JKM3HU YEJIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3Henne npupoaHbix BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coeaumHeHuid. Oxcuasl. Krnaccudukamus — OKCHIIOB:
cosieoOpasymomire (OCHOBHBIC, KHCIOTHBIC, aM(oTepHble) W HecojeoOpasyromue. Homenkmatypa
okcu0B. Duznyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHM: MIENOYM W HEPACTBOPUMBIE  OCHOBAHWUSI.
Howmenkiarypa ocHoBanuil. PU3HUECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMM. [lonyyeHrne ocHOBaHUN.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucnor. dusmueckue H XHMHUYECKUE
cBoricTBa KUcnoT. Pan akrusHoctu metamuioB H. H. bekerosa. [lonmyuenue Kucior.

Conu. Homenknarypa coneit. @usnueckrue U XUuMU4deckue cBorcTaa coieil. [lomyuenue coneil.

['eneTnueckasi CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeAeNieHUEe COJepKaHUs KUCIOpoJa B BO3AyXe, MONyuYeHHE, CcOoOHpaHue,
pacro3HaBaHUE ¥ U3YUYCHHE CBOMCTB KHUCIOPOAa, HAOIIOIEHNE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOIOM
Y YCIIOBUSI BOBHUKHOBEHUS U MPEKPaIIeHUus ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCUIOB U
OMHMCAaHUE WX CBOMCTB, IMOJy4YeHWE, COOMpaHUE, pacro3HaBaHUE M HW3YYCHHE CBOWCTB BOJOPOJA
(ropenue), B3aumojeiicTBue Bomopoaa ¢ okcugoM Meau (II)  (BO3MOXKHO —HCHONB30BaHUE
BHJICOMATEpPHAIOB), HaOMIOZeHHE OOpa3lloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C PA3IUYHON pPACTBOPUMOCTHIO, MPHUTOTOBIEHHE PACTBOPOB C
ONpPEACIEHHON MacCOBOM JOJIEd pPACTBOPEHHOIO BEIECTBA, B3aMMOJCHCTBUE BOJABI C METaJLUIAMHU
(HaTpueM W KanblFieM) (BO3MOXKHO HWCIIONB30BaHUE BHUIECOMATEPHANIOB), HCCIEAOBaHHE OOpPAa3IOB
HEOPraHUYECKHX BEIIECTB Pa3IMYHBIX KJIAcCOB, HAOJIOJCHHE W3MEHEHHS OKPACKH WHIUKATOPOB B
pacTBopax KHUCIOT U WIesouei, m3ydeHue B3zaumojeictBus okcuna meau (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C METaJUIaMH, PEaKIUi HEeWTpalM3allid, TOJy4YeHHE HEpPacTBOPUMBIX OCHOBAaHHM,
BBITECHEHHE OJJTHOTO METaJula APYTUM U3 PACTBOpA COJIM, PELICHUE SKCIEPUMEHTANIBHBIX 3a/1a4 10 TEME
«BaxHeimme KJ1acchl HEOPraHUYECKUX COCAMHEHUI.

Ilepuoanyecknit 3akoH u Ilepuoaumyeckas cucrema xumu4yeckux diaemenros /JI. H.
MenpeneeBa. CrpoeHue aToMoB. XHMMHYeCKasd CBA3b. (OKHCIHUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun



[lepBble MOMBITKH KIacCHU(PHUKAIMN XUMHUYECKUX JJIEMEHTOB. [IOHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (LIEJIOYHbIE U MIETOYHO3EMENIbHBIE METAJUIbl, TaJIOr€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEepHbIE OKCUIBI U TUIPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrteMa xumuueckux siaeMeHtoB JI. . Menneneena.
Kopotkonepuoanas u ymHHoneproanas ¢popmsl [lepuonudeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB /.
W. Menpneneesa. [lepuoast u rpynnsl. Gusndeckuii CMbICT MOPSAKOBOIO HOMEpa, HOMEPOB Mepruoia U
TPYIIIBI 3JIEMEHTA.

Crpoenune aroMoB. CoctaB aToMHbIX sijep. M3otomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0otouek aToMOB MepBbIx 20 xuMudeckux 3meMeHToB llepuonnueckoit cuctemsl [[. M. Menneneena.
XapakTepucTuKa XHMHYECKOro 3JeMeHTa mo ero mnosnoxeHuto B llepmoamueckoit cucreme [ .
Meneneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS paguyca aTOMOB XHWMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 IPYIIIaM U IEPUOJIAM.

3unauenue [lepuonnyeckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMUYECKHX AJIEMEHTOB IS
pa3BuTHA Hayku U npakTuku. [. 1. MeHeneeB — yuy€Hbli U rpaXk 1aHUH.

Xumuueckasi cBs3b. KoBaneHTHas (MOJIIpHAst U HEMOJIAPHAs) CBSI3b. DJIEKTPOOTPHUIIATEILHOCTh
XUMHUYECKUX JIeMEHTOB. IOHHas CBSI3b.

Crenenb okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [lpoueccsl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3lioB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE T'MIPOKCHIA LIMHKA C
pacTBOpaMH KHUCJIOT U IIeNoueH, MPOBEACHUE OMBITOB, WILIIOCTPUPYIOMIUX MPUMEPhl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peaKluil (frOpeHue, peakliuu pas3ioKeHUs, COETUHEHMS).

Mesxicnpeomemmuole ceasu

Peanu3zanus MeXnpeaMeTHBIX CBSA3E€H NP M3YYEHUHM XMMMH B 8 KJIacC€ OCYILECTBISIETCS Yepes3
UCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSITHHA, TaK U TMOHITHHA, SIBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCcTBEHHO-HAy4YHbIC MOHSATHS: HAy4YHBIA (PaKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJM3,
CUHTE3, KJacCHU(pHUKaus, NEPUOAUYHOCTb, HAOIIOJEHNE, SKCIEPUMEHT, MOJCINPOBAHHUE, U3MEPEHUE,
MO/I€JIb, SIBJICHHE.

®dusnka: MaTepus, aroM, OJJEKTPOH, TIPOTOH, HEWTPOH, WOH, HYKIHA, HW30TOIbI,
pPaOaKTUBHOCTH, MOJIEKYIA, DIEKTPUUECKHUM 3apsij, BEIIECTBO, TENIO, 00BbEM, arperaTHOEe COCTOSHUE
BELIECTBA, ra3, PU3NYECKUE BEIUYUHBI, €AMHUIIBI U3MEPEHHUS, KOCMOC, TUIaHETHh, 3837161, COJHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE MOPOJIbI, IMOJIE3HBIE HCKONAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYECKas peaKkuust

ITepnonnueckuil 3akoH. Ileprnoanueckas cucrema xumMudeckux saeMeHToB [[. M. MeHneneesa.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUH CBONCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kajus, KaJbI[Usi M WX COCAMHEHUH B COOTBETCTBUU C TIOJIOKEHHWEM DJJIEMEHTOB B
Ileproauyeckoii cUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUAbl XUMUYECKON CBA3U. THIBI KPUCTAITMIECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT THUIA KPUCTATNIMYECKON PEMIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudukanus n HOMEHKIaTypa HEOPraHMUECKUX BEIIeCTB. XMMUYECKUE CBOMCTBA BEILECTB,
OTHOCAILUXCSA K Pa3JM4HbIM KJAccaM HEOPraHWYeCKUX COEIMHEHHMM, TeHeTHYecKas CBA3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudukanus XUMUYECKHX pEaKIUid MO pa3NIu4YHbIM MpHU3HAKaM ([0 YHCIy M COCTaBy
YYacTBYIOUIMX B pPEAKLMU BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 M3MEHEHHIO CTENeHEW OKHCIIECHUS
XUMHYECKHUX DSJIEMEHTOB, MO0 OOpaTMMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- U IHAOTSPMUUYECKUE
peaxkiuu, TepPMOXUMUYECKIE YPABHEHHUS.

[Tonsatne o ckopoctd XuUMHYecKOW peaknuu. [loHsatue 00 o0OpaTMMBIX W HEOOpPATHMBIX
XUMHUYECKUX peaknusix. [IoHATHEe O FOMOTEeHHBIX M TeTepOreHHBIX peakuusx. [loHarue o karamuse.



Ilonsate 0 XxuMHyeckoM paBHOBecUU. DAKTOPHI, BIMAIOIME HA CKOPOCTh XMMHMUYECKOW pEakLHuH U
MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAaKIMM,  AJIEKTPOHHBIH  OajlaHC  OKUCIIUTEIBHO-
BOCCTAHOBUTEIBHOMN peakuuu. COCTaBICHUE YPABHEHUIN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C
HCII0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 3NEKTPOIUTUYECKON IUCCOLMALMU. OJEKTPOJIUTBI W HEEKTposuuThl. KaTuoHBI,
aHUOHBI. MeXaHU3M JUCCOLMALMU BELIECTB C Pa3jIMYHbIMM BUIAMM XHUMUYeCKOW cBsizu. CTeneHb
nucconuanui. CUIIbHBIE U C1a0ble AIEKTPOIUTHI.

Peaknun moHHOTO OOMEHa. YCIIOBUS TPOTCKAHUS pEaKlIWidi HOHHOTrO OOMEHa, IOJNHBIE U
COKpallléHHbIE HOHHbIC YypaBHEHHS peakuuil. CBOHCTBAa KHCIOT, OCHOBaHMW W COJIEM B CBETE
MPEJICTABICHUA 00 AIEKTPOJIMTUYCCKON nucconmanuu. KayecTBeHHbIe peaknuu Ha MOHEL [loHATHE O
TUJPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAUINYECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB — METAJIOB
¥ HeMeTayuioB (TpaduTa U aamasa), CIIOKHBIX BEIIECTB (XJIOPHIa HATPHS ), UCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTH XUMHUYECKOW peakIuud OT BO3ICHCTBHUS  pa3NUYHbIX  (PAKTOpPOB, HCCIIEIOBaHHE
AJEKTPOIPOBOJHOCTH pPACTBOPOB BEIECTB, Ipoliecca JUCCOLMALMU KHUCIOT, MLIeNo4Yed M cojei
(BO3MOKHO HCIIOJIb30BAaHKHE BHJIEO MATEPUANIOB), MPOBEACHHUE OMBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKH
MPOTEKAHUS PEaKIii HOHHOro oOMeHa (0Opa3oBaHWE OCaJKa, BBIACICHUE ra3a, 0Opa3oBaHHE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOUINX MIPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHNH (TOPEHHE, PEaKIIuu
pa3ioXKeHUs,, COEIMHEHUs), PAacllO3HABAHWE HEOPraHMYECKUX BEUIECTB C IMOMOILBIO KAaueCTBEHHBIX
peakLuil Ha MOHBI, PELIEHUE YKCIIEPUMEHTANIbHBIX 3aa4.

HemeTauibl 4 MX coeJUHEHHSA

OO6mas xapakrepucTuka ramoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTENEHU
okucieHus. CtpoeHne U pU3N4YECKre CBOMCTBA MPOCTHIX BEIIECTB — rajlOreHOB. XUMUYECKUE CBOICTBA
Ha TmpuMepe Xjopa (B3aMMOJCHCTBHE C MeTalslaMH, HEMeTallJlaMH, IIelodyamMu). XJIOPOBOAOPO/I.
ConsiHast  KUCJIOTa, XUMHYECKHE CBOWCTBA, IOJydeHHe, mpumeHeHue. JleiictBue xiopa u
XJIOPOBOZOPOJa Ha OpraHU3M 4eJIoBeKa. BakHelIne XJI0pUAbl U UX HAXOKICHHUE B IIPUPOJE.

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKkTepHble cTeneHH okuciaeHus. CTpoeHue u (u3nyeckre CBOWCTBA MPOCTHIX BEIECTB — KUCIOPOJa
U cepbl. AJUIOTPOIHBIE MOAU(PHUKAIIMN KUCIOPOJIa U cepbl. XUMUYECKUE CBOIcTBa cepbl. CepoBoaOpO/,
cTpoeHHe, (u3MUecknue W XUMHYecKue CBOWCTBA. OKCHABI CEpbl Kak MPEACTAaBUTEIN KHUCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (U3NYECKUE U XUMHUYECKHE CBOWCTBA (00IIME KaK MpeAcTaBUTENs Kiacca
KUCJIOT M cnenuduyeckre). XUMUYECKHE pEaKLUH, JeKallie B OCHOBE MPOMBIIIJIEHHOTO cIlocoba
MOJTydeHUs1 CepHOM KucioThl. [IpumeHenue cepHoit KUCIOTh. COJM CEPHOM KHUCIOTHI, KaYeCTBEHHAS
peakuus Ha cyiabdar-uoH. HaxoxaeHnue cepbl U €€ coeiMHEHUH B mpupoie. XUMHUUECKOE 3arpsi3HEHUe
OKpY’KaloIllel cpesibl COETUHEHUSIMU Cepbl (KUCIOTHBIE TOKIH, 3arps3HEHHUE BO3/yXa U BOJOEMOB),
CIOCOOBI €ro MpeI0TBpaIleHUs.

OO6mras xapakTepucTuka 351eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTENIEHN OKHUCJIEHUS. A30T, PacCHpOCTpaHEHHWE B MpHpoJe, (PU3MyYecKHMe M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mpupone. AMMHaK, ero (u3UYecKue M XHMUYECKUE CBOWCTBA, MOJy4eHUE U
npuMeHerre. Conu aMMOHHUSA, UX (U3NYECKUE U XMMHYECKHE CBOMCTBa, nMpuMeHeHue. KauecTBeHHas
peaxius Ha MOHbl aMMOHHUA. A30THas KUCIOTa, €€ mojyuyeHue, pu3nueckue U XUMHUYECKHue CBOMCTBA
(oOmme Kak MpeaCTaBUTENs Kilacca KUCIOT M cnenuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIEH
aMMOHHS B KauyeCcTBE MHUHEPAJIBHBIX YyNOOpeHHH. XHWMHUYECKOe 3arpsi3HEHUE OKpYKalolleld Cpessl
COEMHEHUSIMH a30Ta (KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3AyXa, MOYBBl M BOA0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu dochopa, puzndeckue u xumudeckue cpoiictBa. Okcun docdopa (V) u
dochopnas kucnora, puzndeckre U XMMUYECKHE CBOMCTBA, monydeHue. Mcenons3oBanue (ocdaros B
KauyecTBE MUHEPAJIbHBIX Y100pEeHUH.

OOmas xapaktepuctuka »31eMeHTOB I[VA-rpymmbel.  OcoOeHHOCTH  CTpPOEHHMS aTOMOB,
XapaKTepHble CTEMEHU OKHUCICHUS. YTJIEepo], aUIOTPONHble MOIU(HUKALUMU, PACIpOCTpaHEHHE B
npupoje, (uzndeckue M XUMHUYECKue cBoiicTBa. Ancopbumsa. Kpyrosopor yriepoma B mpupoe.
Oxcunpl yriaepoga, ux (u3MUeckre M XHWMHUYECKHE CBOMCTBA, NEHCTBHE HAa JKMBBIE OpPraHU3MBI,
MOJIyYeHHE U IPUMEHEHHE. DKOJIOrHYecKe MpodIeMbl, CBSI3aHHbIe ¢ OKCUA0M yriaepona (IV), runoresa



r7100aNbHOTO TOTEIJICHUs KJIMMaTa, NapHUKOBBIA H(QQexT. YronbpHas KHCIOTa M €€ Colu, HX
¢bu3nyuecKkre U XUMUYECKUE CBOMCTBA, MOJTyYeHHe U puMeHeHne. KauectBeHHas peakuus Ha KapOoHaT-
noHsbl. Micnionp3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIUIEHHOCTH U CETLCKOM XO3sIHCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEUIECTBaX KaK O COCAUHEHUSX yriepoja (MeTaH,
9TaH, OTWUJIEH, aleTUJIEH, 3TaHOoJI, IJIMLEPUH, YKCycHass Kuciora). IllpuponHble HCTOYHMKHU
YTJIEBOJIOPOIOB (YroJib, PUPOIHBIN Ta3, He(Th), MPOAYKTHI UX MepepaboTku (OCH3MH), HX POJIb B OBITY
Y TIPOMBIIIICHHOCTHU. [IoHSATHE 0 OMOJOTHMUECKU BaXKHBIX BEIIECTBAX: JKUPAX, O€NKax, YyriaeBoJax — U UX
POJIX B KU3HU YesloBeKa. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COECITMHEHUM.

KpemHuuii, ero ¢usndeckue U XUMHUYECKHUE CBOICTBA, MOdy4YeHUue U npumMeHenne. CoequHeHus
KpemHusi B mpupoxae. OOmue mnpencraBieHus o0 okcunue kpemuHus (IV) u kpemHUEBOH Kuciore.
Cunukartel, UX UCHOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH. BakHelIIne CTpOUTENbHBIE MaTepPHAIbL:
KepaMHuKa, CTEKJO, LIeMeHT, OeToH, kene300eToH. I[IpoGieMbl ©e30MacHOr0 UCHOJIL30BaHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN )KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHre oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOHCTB COJITHOM KHUCIOTBI, IMPOBEIACHUE
KAueCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI WU HAONIOJCHHE TMPU3HAKOB WX TMPOTEKAHHUS, OIbBITHI,
oTpaxkaromue (U3NYeCKHe M XUMHUYECKHE CBOWCTBA TaJOr€HOB M HUX COCIMHEHHH (BO3MOXHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), O3HAKOMIIEHME C oOpasliaMd XJIOpPUAOB (TaJOT€HUIOB),
03HaKOMJIEHHE C 00pa3liaMu cephl U €€ COETMHEHUSIMU (BO3MOKHO MCIIOJIb30BaHUE BUJIEOMATEPUATIOB),
HalOmoieHue mpoiecca oOyriauBaHUS caxapa IMOoJA JCHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI,
U3Y4YEHHE XMMHUYECKHX CBOMCTB pa30aBiIC€HHOW CEPHOM KUCIOTHI, IPOBEICHNE KAUYECTBEHHON peakluu
Ha cynb(}aT-uoH U HaONOIEHUE MTPU3HAKa €€ MPOTeKaHMs, O3HAKOMIIEHHE ¢ PU3UYECKUMHU CBOWCTBAMU
a3oTa, pocopa 1 uxX coeAMHECHUI (BO3MOKHO UCIIOIH30BAaHUE BUICOMATEPHAIOB), 00pa3aMi a30THBIX
u QochopHbIX ynoOpeHHii, ModydeHHe, coOMpaHue, paclo3HaBaHUE M U3Y4YE€HHE CBOWCTB aMMMaKa,
MIPOBE/ICHUE KAYECTBCHHBIX PEAaKIWi Ha WOH aMMOHHUS M (ochaT-HOH M W3ydeHHE MPHU3HAKOB HX
MPOTEKAaHUs, B3aUMOJACWCTBUE KOHICHTPUPOBAHHON a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO
UCIOJIb30BaHNE BUJICOMATEPHAIIOB), U3yUEHHE MOJIENed KpUCTAUNINYECKUX pemEToK anmasa, rpadura,
¢byiepeHa, 03HaKOMJICHHE C IIPOIIECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM
U yCTPOWCTBOM NPOTHBOrasza, IIOJIyueHUE, COOMpaHHEe, pACllO3HAaBaHUE U M3yUYEHUE CBOICTB
YIJIEKUCIIOTO Ta3a, NMPOBEJCHHE KayeCTBEHHBIX peaklUuii Ha KapOOHAaT M CHJIMKAT-UOHBI U HU3Yy4YeHHUE
MIPU3HAKOB MX IMPOTEKaHHs, O3HAKOMIIEHHWE C MPOAYKIMEH CHJIMKATHOW HMPOMBIIIIEHHOCTH, pPEIIeHUe
AKCIIEPUMEHTANIbHBIX 3aa4 10 TeMe «BakHeillre HeMeTallIbl U UX COETUHEHUS.

Metabl M X COeIMHEHUS

OO0mrast XapakTepUCTUKa XUMUYECKHX 3JIEMEHTOB — METAJUIOB HAa OCHOBAHMHU UX TOJIOKEHUS B
[Tepuoanueckoii cucteme xumudeckux snemeHToB Jl. 1. MenzaeneeBa u crpoerus aromoB. CTpoeHue
METaJIJIOB. MeTayuinyeckasl CBA3b U METaJNIMYecKasi KPUCTAJUIMYECKasl pel€TKa. DIEKTPOXUMHUYECKUI
psaa HanpsbkeHuil MetaiioB. dusmueckne M XMMHUYECKHE CBoilcTBa MeTayuioB. OOmiye crnocoObl
nojrydeHus MeTauioB. [IoHsATHE O KOPPO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT KOPPO3HUU.
Crnnassl (CTalb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U X MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[Ilenounsle MeTaibl: nojiokeHue B Ilepuoanueckoil cucreMe xumuueckux snemeHtos 1. U.
MenpeneeBa, CTpO€HUE UX aTOMOB, HaXxOXAeHUE B mpupojae. Pusnueckue u XUMHYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kajusi). OKCUIBI U THAPOKCUABI HATPUS U Kanus. [I[ppMeHeHne 1eT0YHbIX METaIOB
U UX COETMHECHUM.

[IlenoyHO3eMENBHBIE METaUIbl MarHuM W KajbLMi: nonoxeHue B Ilepuonmdeckoil cucreme
xuMuueckux oanemMeHtoB JI. WM. MenzaeneeBa, CTpoeHHE HX aTOMOB, HAXOXIEHUE B MPHUPOJIE.
dusnuecKkue ¥ XMMUYECKUE CBOWCTBA MarHus W Kaiblius. BaxkHelime coeTuHeHHs KalbIUs (OKCHUJ,
TUIPOKCH, coJu). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: mnonoxkenne B llepuogumyeckoit cucreme xumudeckux saemeHto . .
MenpeneeBa, CTpoeHHE aToMa, HaxoX[eHue B mnpupoje. duznueckue M XUMHYECKHE CBOICTBa
aMOMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA AIFOMUHUS.

Kenezo: nonoxenne B [lepuoanueckoit cucreMe xumuueckux snemeHToB J[. M. Menneneena,
CTPOEHHME aTOMa, HaxOXAECHHE B Npupoae. Puznueckue U XUMUYECKHE CBOICTBa xeneza. OKCUubl,
ruapokcubl u cou xxenesa (1) u sxenesa (II), ux cocra, CBOWCTBA U MOTyUYEHHUE.

Xumuueckuii IKcnepumenm:



O03HAKOMJICHHE C O0pa3llaMH METaUIOB U CIUIAaBOB, UX (U3NYECKUMHU CBONCTBAMH, H3y4eHUE
pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJB30BAaHUE BHICOMATEPHUATIOB), OCOOEHHOCTEH
B3aMIMOJICHCTBUS OKCHJA KalbIlUsl U HATPUS C BOJOW (BO3MOXKHO HCIOJB30BAaHUE BHICOMATEPUAIIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, IMpollecca TOPEHUs >Kene3a B KHUCIopole (BO3MOMKHO
MCIOJIb30BAHNE BHJIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHMS KAYECTBCHHBIX PEaKIUi Ha HOHBI: MarHus,
KaJIbIIMS, JTFOMUHUS, TMHKa, xene3a (1) u sxenesa (11I), menu (II), HabGaroeHre U oUcaHKE MTPOIIECCOB
OKpalllMBaHUsl TIUIAMEHHM HOHAMH HATpWsi, Kajdusd W Kajublusd (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB), HCCIEI0BaHUE aM(POTEPHBIX CBOMCTB IUAPOKCUAA ATIOMUHUS U THIPOKCH/IA IIUHKA,
pelIeHre YKCIIEPUMEHTATBHBIX 33/1a4 TI0 TeMe «BakHEeHIIe MeTaIbl U UX COCTUHCHUSD.

XuMHS 4 OKPY:KAOIIasi cpeaa

BemectBa u marepuanbl B IOBCEIHEBHOWM »H3HHM 4YeJIOBEeKa. be3omacHoe UCHOIb30BaHUE
BELIECTB U XUMUUECKHX peakiuii B ObITy. [lepBas moMoIb NPy XUMUYECKUX 05KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKpYXaromied cpeanl (TpeaesbHas OMyCTUMash KOHIECHTpAIUs
BemecTs, ganee — [1/1K). Ponb XxuMun B perieHur 3KOJIOTHYSCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI).

Mescnpeomemmnuwie ceasu

Peanuzarus MeXIpeIMETHBIX CBSI3eU MPU M3YYCHHHM XMMHH B 9 KIllacce OCYIIECTBISIETCS Yepes3
UCIIOJIb30BaHNE KaK OOMIMX EeCTCCTBCHHO-HAYYHBIX TMOHSATHA, TaK W TOHATHH, SBIISIONIUXCS
CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmre ecTeCTBEHHO-HAy4YHbIE TMOHATHA: HAy4dHBIH (DAaKT, THMOTe3a, 3aKOH, TEOpHSs, aHaJu3,
CUHTE3, KIacCH(pHUKaIus, NEPUOANYHOCTb, HAOIIOJCHNE, SKCIIEPUMEHT, MOJAEIUPOBAaHUE, U3MEpPEHHE,
MO/JICTIb, SIBJICHUE, TAPHUKOBEIN (D PEKT, TEXHOJIOTHS, MATEPHAIIBI.

O®usuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIbI,
PaJIMOAaKTUBHOCTh, MOJICKYJIA, SJCKTPHUUSCKHUNA 3apsiji, MPOBOJHUKH, TOTYIMPOBOIHUKHU, TUIICKTPUKH,
(b OTORIEMEHT, BEIIEeCTBO, T€NO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTD,
KpUCTAJTNYECKAsl pemiéTka, CIUIaBbl, (DM3MYECKHE BEITUYHMHBI, CIUHUIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COHIIE.

buonorust: ¢orocuHres, npixaHue, Ouocdepa, HKOCHCTEMa, MHUHEpaIbHbIE yI0OpEeHUS,
MHUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIECTRA.

I'eorpadusi: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE MOPOJIbI, IMOJIE3HBIE HCKONAEMBbIE,
TOTLIUBO, BOJTHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3YNbTAaThl OCBOEHHS MPOTrPAMMbl OCHOBHOT'O 00ILIEro 00pa3oBaHMsl JOCTUTAOTCS
B Xo/i¢ 00ydeHUs XUMHUHM B €IMHCTBE y4eOHOW M BOCHUTATENIbHOMN NEATEIbHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU POCCUICKUMH COLMOKYJIBTYPHBIMH U J1YXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
NPUHATHIMU B OOIECTBE TMpaBWIaMM M HOpMaMH TOBEIEHHS M CIIOCOOCTBYIOT —Ipolieccam
CaMOTIO3HaHUSI, CAMOPA3BUTHS U COLUATTU3AIIMH 00yUYaIOIIUXCS.

JIndHOCTHBIE PE3yIbTAThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIMIMXCS PYKOBOJACTBOBATHCS CHUCTEMOMN
MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALMM U PACIIMPEHHUE OIBITA IEATENBHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHUSA:

[EHHOCTHOTO OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HaCJe/INI0, TOHUMaHUS 3HAYeHUS! XMMUYECKON HayKH B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOW MHQOpMAIel O TMepeAoBbIX JOCTHXKEHUAX U OTKPBITUSAX MHPOBOM U
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOHCTBE MUpa U OOILECTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS

IIPEJICTaBICHUS] O COLUAIBHBIX HOPMAaX M MpaBUjIaX MEXJINYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTHM B  OOILIECTBEHHO IOJIE3HOH, Yy4eOHOMCCIIEN0BATEIbCKOM,
TBOPYECKON M JPYruX BUAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOH JESTENBbHOCTH



IpPU BBITIOJHEHUH YYeOHBIX, IMO3HABATENIBHBIX 3a7a4, BBINOJHCHUHW XHMHUYECKUX OSKCIICPUMEHTOB,
CO3/IaHUU Y4EOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOMOHMMAHUIO M B3aWMOIIOMOILM B MPOIIECCE ITOM
y4eOHOU JesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEACHHE W TOCTYNKH CBOMX TOBApPHUIICH C
MMO3ULIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHMS:

MHPOBO33PEHUYECKHE MPEJACTABICHUS O BELIECTBE U XUMHUYECKOM PEaKLHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIOIINE OCHOBY JJIsi IOHUMAHUS CYIIHOCTH HAy4YHOU
KapTUHBl MHpa, MPEJCTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IMPUPOJIbI, B3aUMOCBSI3AX
YyeJoBeKa C IPUPOIHOU CPEIoi, O POIU XUMHUHU B O3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHBBI, HANpPABJICHHbIE HA I[OJYyYEHHWE HOBBIX 3HAHUM 10 XUMUH,
HEeoOXomuMBIE JUIsl  OOBSICHCHHS] HAONIOAAeMBIX MPOIECCOB W SIBJICHUH, I03HABATEIHHOM,
MH(OPMALIMOHHOW M YUTATEIbCKOM KYyJIbTYpPhl, B TOM YHCJE HABBIKOB CAMOCTOSTEIbHOM pabOTHI C
V4eOHBIMH TEKCTaMH, CIPABOYHOW JIUTEPATypOH, JOCTYIHBIMH TEXHUYECKHUMH CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYCHHI0O W TMO3HAHUIO, JHOOO3HATEIHLHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIEAOBATEIbCKON AESITENbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOY4EHHS B JaJIbHEHUIIIEM;

4) popmMupoBaHUS KYJILTYPHI 310POBbSI:

OCO3HAHUE LIEHHOCTHU KW3HHU, OTBETCTBEHHOT'O OTHOIIECHMSI K CBOEMY 3JI0pPOBbIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 U3HU, OCO3HAHUE TMOCIEICTBUN U HEMPUSATHE BPEIHBIX MPUBBIYEK (YIOTpeOIeHHs
QJIKOTOJISl, HAPKOTUKOB, KypeHHs), HEOOXOJAMMOCTH COOJIIOJCHHUS TMpaBW OE30MaCHOCTH IpHU
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUYECKOMY U3YUYECHUIO MPOodeCcCHil U Tpyia pa3iuyHOro poja, YBaXKEHUE K TPYIY
U pe3yJbTaTaM TPYAOBOU JESITEIBHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUHN 1O
XUMHH, OCO3HAHHBIM BBHIOOP WHIUBUAYATbHOW TPAEGKTOPUM MPOIODKEHUS OO0pa3oBaHUsA C YYETOM
JUYHOCTHBIX HHTEPECOB U CIHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCTIEUTHOW TMPOQPECCHOHANBHON JAEATeTbHOCTH W PAa3BUTHUS HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aJanTHUPOBATHCS B IPO(hEeCCHOHATBLHOM Cpelie;

6) IK0JIOrM4eCKOro BOCIUTAHUS

HKOJIOTUYECKH 11eTIecO000pa3HOoe OTHOIIEHUE K MPUPOJIe KaK MCTOYHHKY JKU3HU Ha 3emiie, OCHOBE
e€ CyllecTBOBaHUs, MOHUMAHUE IIEHHOCTH 3JI0pPOBOTO U OE30MacHOTO 00pas3a KU3HU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (DU3UYECKOMY U TICHXUYECKOMY 3J0POBBIO, OCO3HAaHUE IIEHHOCTH
coOmroieHHs MpaBuil 0€30MacHOro MOBEACHMS MPHU pabdoTe ¢ BEMIeCTBAMM, a TaKkKe B CHUTYaIUsX,
YIPOKAIOUIUX 370POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATh 3HAHMSI, TOJTy4yaeMble MpPU M3YUYEHUU XUMUU, JUIS pelIeHus 3ajad,
CBA3AHHBIX C OKpPYXKaroLEHd NPUPOAHON CPENOH, I MOBBILEHUS YPOBHS 3KOJIOTMYECKOW KYIbTYpHI,
OCO3HaHHUs TJI00AIBHOTO XapakTepa HSKOJIOTMUECKHUX MpoOJiieM M MyTed HX pelleHUs MOCPEICTBOM
METOJIOB XHMHH, KOJIOTMUECKOTO MBIIUICHUSI, YMEHHUS PYKOBOJICTBOBATHCS MM B ITO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLIMAJIbHON MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe3YyIbTaTOB BBIICISIOT 3HAYMMbBIE IS (OPMHUpPOBAHUS
MHUPOBO33PEHUsI OOIIEHAYYHbIE IOHATHS (3aKOH, TEOPHs, MPUHIINI, TUIIOTE3a, (GaKT, CUCTEMA, MTPOIIeCC,
AKCIIEPUMEHT U JIPYroe.), KOTOpbIe HCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMerax u
MTO3BOJISIFOT HA OCHOBE 3HAHUHM W3 3TUX MIPEAMETOB (POPMUPOBATH MPEACTABICHHUE O 1IETOCTHOW HAYTHOU
KapTUHE MHpa, M YHUBEpCalbHbIE Yy4eOHbIE JIEHCTBUS (MO3HABAaTEIbHBbIC, KOMMYHUKATHBHEIE,
pEeryJsTUBHBIC), KOTOphIe oOecneynBaoT (OPMHPOBAHHE TOTOBHOCTH K CaMOCTOATEILHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU 1A TEIHHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE el CTBHS

ba3zoBble Jlornyeckue AeMcTBUA:

YMEHUSI HCIIOIb30BATH MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUM 3HAHWW: PAaCKpPBIBATh
CMBIC]T XUMUYECKUX MOHSATUHN (BBIIETATh UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATH B3aHUMOCBS3b C
OPYTUMHU TIOHSTUSIMHU), HCIIOJIb30BAaTh MOHATHS i1 OOBSCHEHHS OTAEIbHBIX (DaKTOB U SBIICHUH,
BBIOMpATh OCHOBAHUS M KPUTEPUU JUIS KIacCU(PHUKAIINN XUMHUYECKUX BEIIECTB U XUMHUYECKHUX PEaKIUi,



YCTaHABIIMBATh MPUYUHHO-CICICTBEHHBIC CBS3M MEXAY OOBEKTAMH H3YUYCHHS, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTHH), 1€1aTh BHIBOJBI U 3aKIIOYCHHUS;

YMEHHE TPUMEHSATh B TIPOIECCe TMO3HAHUS TMOHATUS (IPEeIMETHbIE W METalpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MHCIOJNb3yeMble B XHUMHUHU, HpeoOpa3oBbIBaTh LIMPOKO
MPUMCHSIEMbIE B XUMHUHU MOJICIbHBIC MPEICTABICHUS — XWMHUYECKHUU 3HaK (CHMBOJ D3JIEMEHTA),
xumuueckas (opMylia U ypaBHEHHE XMMHUYECKOM peakiuy — MpU peHIeHUH y4eOHO-TI03HaBaTeIbHbIX
3aa4, ¢ Y4€TOM ATHUX MOJICJIBHBIX TPEICTABICHUH BBISABIAT U XapaKTEPU30BATh CYIECTBEHHBIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U XMMHUYECKHUX pPEaKIMid, BBISABIATH 00OIIME
3aKOHOMEPHOCTH, NPUYNHHO-CJICJCTBEHHBIC CBSI3M M IPOTHBOPEUYUS B H3YYaeMBIX MpOLECccax H
SIBJICHUSIX.

Ba3oBble nucciiegoBare/bcKue AeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHUS, a TaKKe B
KauecTBE OCHOBHI i (OPMHUPOBAHUS THUIOTE3Bl MO TIPOBEPKE MPABMIBHOCTH BBICKA3bIBACMBIX
CYXKJICHUMH;

npuoOpeTeHre OombiTa M0 IUIAHUPOBAHWIO, OPraHU3allMd W TPOBEICHHUIO YYEHUYECKHUX
JKCIIEPUMEHTOB, yMEHHE HaOJII0JaTh 3a XOJOM IPOLIecca, CaMOCTOSITENIbHO MPOTHO3HPOBATH €ro
pe3ynbTar, (GopMyIHpoBaTh O000OUmICHWS W BBIBOJABI MO pe3yabTaTaM IPOBEAEHHOTO OIbITA,
UCCIIEIOBAHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undpopmanmeii:

yMEHHE BbIOMpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALIMIO PA3IUYHBIX BHUIIOB U
dbopM TmpencTaBieHHs, MTOIYYaeMyH) W3 pPAa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAs JUTEepaTypa
XMMHUYECKOTO COJIep)KaHUs, CIPaBOYHBIE MOcoOus, pecypchl WHTepHETa), KPUTHUECKHU OIEHUBATh
MPOTHBOPEUYNBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

YMEHHE MPUMEHSITh pa3UYHble METOABbl M 3ampOChl MPH MOUCKE U OTOOpe HHOpMalMHU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOIMMBIX JJISl BBIMOJHCHUS YYCOHBIX W TIO3HABATEIHHBIX 3ajad
onpeAenéHHOro TuMa, MNpuoOpeTeHne OmbiTa B O0JIACTH UCHOJIb30BaHUS UHGOPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH AaKTUBHOTO WCIOJIB30BAaHUS PA3TAYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOUPATh ONTUMAIBbHYIO (OpMY TpecTaBieHus nHpopMauu u
WLTIOCTPUPOBATh pEIIacMble 3aJaud HECIOXHBIMH CXEMaMH, AWarpaMMaMd, IPYrHMH (GopMaMu
rpaduKu U UX KOMOMHAIUSMY;

YMEHHME WCIIOJIb30BaTh W aHAJIM3MpOBaThb B IIpoliecce Y4YeOHOM M HCCiel0BaTeNIbCKON
JEeSTeNbHOCTH MH()OPMAIMIO O BJIMSHUU MPOMBIIIJIEHHOCTH, CEbCKOTO XO3SHCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPY>KaIOLIe MPUPOTHON CpeIbl.

KoMMmyHuKkaTHBHBIE YHHBepcadbHbIe YueOHbI€ e CTBHUS:

YMEHUs 3aJaBaTh BOMPOCH! (B XOJie nuajnora u (Win) AUCKYCCHH) TI0 CYIIECTBY OOCYKIaeMoun
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BHITIOTHEHHS MPEATIOKEHHOM 3a/1a4u;

YMEHUSI TIPEJCTABIATh TOJTYYEHHBIC PE3yJIbTaThl IMO3HABATEIBHON IESTEIBHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTaX; JIeNaTh MPE3CHTALMI0 Pe3yNbTAaTOB BBIMOIHEHHS] XUMHUYECKOTO JKCIEPUMEHTa
(JtabopaTtopHOTO OMBITa, JA0OpPAaTOPHON pabOTHI TO HCCIEJOBAHUIO CBOWMCTB BEIIECTB, Yy4€OHOTO
IIPOEKTA);

yMEHMsI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM I103HAaBATEIbHOW U
MCCIIEIOBATENLCKON JIEATENIbHOCTH TIPU PEIICHHH BO3HHUKAIONIUX MPOOJIeM Ha OCHOBE y4é€Ta OOIIHX
MHTEPECOB M COIJIacOBaHUs NO3MLIMNA (00CyXkaAeHHs, OOMEH MHEHHSMH, «MO3TOBbIE HITYPMbD»,
KOOpJUHAIIMS COBMECTHBIX NEHCTBUI, OMpeaeNieHue KPUTEPHEB IO OIEHKE KAa4eCTBa BBHIMOJTHEHHOMN
paboThI U ApyTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe IeiiCTBUS:

YMEHHE CaMOCTOSITEIbHO OIpeNesTh LEIN JeATeNbHOCTH, IJIaHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIHMPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JESATENLHOCTH, BBIOMPATh HauOolee
s dexTuBHBIC CITOCOOBI PEIICHNs YIeOHBIX 1 MTO3HABATEIIBHBIX 33/1a4, CAMOCTOSTEIILHO COCTABIIAThH TN
KOPPEKTUPOBATh MPEIOKEHHBINA alTOPUTM JACHCTBUI MPU BBIOJHEHUH 33/IaHUN ¢ y4ETOM MOTyYEHUS
HOBBIX 3HaHUH 00 WH3y4aeMbIX OOBEKTaX — BELIECTBAX M pEaKLHUAX, OLEHUBATh COOTBETCTBUE
MOJIYYEHHOTO pe3yNibTaTa 3asBICHHON I, YMEHHE HCIIONIh30BaTh U AHAIU3UPOBATh KOHTEKCTHI,
npesiaraéMble B YCIIOBUU 3aJJaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI



B cocraBe mpeaMeTHBIX pPe3yabTATOB IO OCBOGHHUIO  O0SI3aTENBHOTO  COJEPIKAHUSA,
YCTaHOBJICHHOTO JaHHOH (henepanbHO pabodeil mporpaMMoil, BBIACISIOT: OCBOCHHBIE 00yUYatOIIUMHCS
HAy4YHBIC 3HAHUS, YMEHUS M CIIOCOOBI NEUCTBUH, crieupUIecKue sl TPeIMETHOW 001acTu «XUMUs,
BUJBI JIEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €r0 HHTEpIpeTaly, NpeoOpa3oBaHUIO U
MPUMEHECHHIO B PA3JTUYHBIX YUCOHBIX H HOBBIX CUTYaI[UsX.

K xoHniy o6yuenus B 8 kiiacce npeaMeTHble pe3yabTaThl HA 6a30BOM YpOBHE JOJDKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

. pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHSTHI: aTOM, MOJEKYJa, XUMHUYECKHUI
3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, CMECh (OJJHOPOAHAS KU HEOJHOPOHAS ), BAJICHTHOCTb,
OTHOCUTEJIbHAs aTOMHAas W MOJIEKYJIspHas Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca,
MaccoBast A0Js1 XUMHUUYECKOT0 JIEMEHTa B COSMHEHUH, MOJISIPHBIN 00bEM, OKCHI, KUCIIOTa, OCHOBAHUE,
COJIb, AEKTPOOTPHUIATEILHOCTD, CTETICHb OKHCIICHUS, XUMHYECKasi PEaKITHs, KIACCU(PUKALIUS PEaAKIIHIA:
peaKuuu COEIMHEHUs, PEaKIUU PAa3I0oKEeHHs, pEeakUWd 3aMellleHus, peakiuuu oOMeHa, 7K30- HU
IHJAOTEPMHUUYECKUE PEAKIUHU, TEIUIOBOM A (EeKT peakuuu, sIpo aroma, JJISKTPOHHBIH CIOW aroma,
aTOMHasi OpOUTalb, PaJAuyC aToMa, XMMHUYECKas CBS3b, MOJIAPHAS U HEMOJSpHAs KOBaJCHTHAs CBA3b,
WOHHAs CBSI3b, MOH, KATHOH, aHHOH, PacTBOP, MAacCcOBas JOJs BEIIECTBA (IIPOICHTHAS KOHIICHTpPALIHs) B
pacTBope;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKMX IOHSTHM W TNPUMEHATh 3TH
MOHSATHUSA [IPU ONKMCAHUU BEIIECTB U UX NPEBPALICHUN;

. UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIsi COCTaBJeHHS (OpMyNIT BEIIECTB H
YPaBHEHU XMMHUYECKUX PEAKIIUM;

. OTIPE/CIIATh BAJCHTHOCTH aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTENEHBb
OKHCJICHHUS AJIEMEHTOB B OMHAPHBIX COEAMHEHUAX, IPUHAIICKHOCTh BEIIECTB K ONPEICIEHHOMY KIIACCy
COCIMHEHHI 10 (opmysaM, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs W HOHHAs) B HEOPTaHMYECKHUX
COEJIMHEHMUSIX;

. packpbiBaTh cmbicn Ilepuoguueckoro 3akona J[. M. MeHnneneeBa: neMOHCTpUPOBAaTh
MMOHUMAaHUE TEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKHUX DJJIEMEHTOB OT HX IIOJOXKEHHUS B
[lepuonnueckoil cucTemMe, 3aKOHOB COXPAHEHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HHMs, 3aKOHAa ABOTaIpo;

. OMHUCHIBATh M XapakTepu3oBaTh TaOauuHyro (opmy Ilepuogudyeckoit CHUCTEMBI
XUMHUYECKUX DJJEMEHTOB: pa3iuyaTh MOHATUSA «TJlaBHasg moarpymnma (A-rpymnma)y ©u «moO0oyHas
noarpymnma (b-rpymnmna)», Maneie u 60JbIIMe TEPHO/IBI, COOTHOCUTh 0003HAUEHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuoanueckas cucrema xumudeckux siemeHToB [[. M. MenneneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB W 3apsij sijpa, 00Iee Yucio
3JIEKTPOHOB M PACIpPEAENICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

. KJaccu(UIUpPOBaTh XMMHMUYECKHE 3JIEMEHTHl, HEOpPraHWYEeCKHE BEIIeCTBA, XUMHUYECKUE
peakuuu (1Mo YUCIy U COCTAaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, IO TEILIOBOMY 3G (DEKTY);
. XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XHUMHUYECKHE CBOWCTBA BEHIECTB Pa3IUYHBIX

KJIACCOB, IIOATBEpXKIas OMNUCAHWE NPUMEpPAaMHU MOJIEKYJSIPHBIX YPAaBHEHHUW COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIINIL;

® IIPOTrHO3UPOBATH CBOMCTBaA BECIIECTB B 3aBHCUMOCTH OT HUX Kay€CTBCHHOI'O COCTaBa,
BO3MOXXHOCTH IIPOTCKAHUSA XUMHUYCCKUX npeBpameHm‘/'I B PA3JIMYHBIX YCIIOBHAX;
o BBIYUCIIATE OTHOCHUTCIBbHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAaCChbl BEIIECTB, MAaCCOBYIO

JIOTI0 XUMHUYECKOTO dJeMeHTa 1Mo (OpMysie COEAMHEHHs, MAacCOBYIO IOJIO BEIIECTBA B PacTBOpE,
IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOUN pEaKIny;

L IMPUMCEHATE OCHOBHBIC OIICpallin MBICIIUTETbHOMN JACATCIIPHOCTH — aHaJIu3 W CHUHTEC3,
CpaBHEHHE, OO0OOIIEeHHEe, CUCTEeMATHU3AIHI0, KIACCU(UKAIMIO, BBISBICHHE MPUYMHHO-CICICTBEHHBIX
CBSI3EH — AJI1 U3Yy4YCHUSA CBOMCTB BCIIECCTB U XHUMHUYCCKUX peaKHHﬁ, C€CTCCTBCHHO-HAYUYHBIC MECTOJbI
MO3HAHUS — HAOII0IeHUE, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN ),

° ClleZIoBaTh  MpaBWJIaM  TIOJb30BAHUS XHMHYECKOM Tmocymoil u  1abopaTOpHBIM
o0opynoBaHuEM, a TaKXe MpaBUiiaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIHSIMH IO
BBITTOJIHEHUIO J1A00PATOPHBIX XMMHUYECKHX OIBITOB IO TOJXYYEHHI0 W COOMpPAaHUIO Ta3000pa3HBIX
BEIIECTB (BOJOpOJAa M KHCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOW JOJICH



pacTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH U IPOBOAUTH XUMUUYECKUE IKCIIEPUMEHTHI 110 PAaCIO3HABAHUIO
pacTBOPOB ILEJIOYEH M KHCIOT € MOMOIIBIO MHIMKATOPOB (JIakMyc, (eHon(TasenH, METUIIOPaHK U
Jpyrue).

K koH1y o6y4yenus B 9 kjacce npeMeTHbIEe pe3ysIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

o pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUI: XHMHUYECKUH D3JIEMEHT, aToM,
MOJIEKYJ1a, MOH, KaTHOH, aHHWOH, IIPOCTOE BEIIECTBO, CJOYKHOE BEUIECTBO, BAJIEHTHOCTb,
NEKTPOOTPHULIATEILHOCTD, CTEICHb OKHUCIICHUS, XMMHUUYECKas peaklus, XMMHUYECKas CBS3b, TEIUIOBOU
3pdexT  peakuuu, MOJIb, MOJSIPHBIE  O00BEM, pacTBOp,  OJEKTPOJIUTHI,  HEIJIEKTPOIUTEHI,
NEKTPOJINTUYECKAS IUCCOLMALINS, PEAKIIUM UOHHOTO OOMEHa, KaTajau3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTtumble U HeOOpaTUMbIe pEaKIHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE DPEAKLIUU, OKHCIUTEb,
BOCCTAHOBUTEINIb, OKHUCICHHE W BOCCTAHOBJICHHE, AIIOTPONUs, aM()OTEepHOCTb, XUMHUECKas CBS3b
(KoBaJIeHTHasi, NOHHAs, METAJJIMYecKas), KpUcTalIMyecKas peueérka, KOppo3Hs METajuIOB, CIUIABBI,
CKOPOCTh XUMHUUYECKON PEaKLUHU, IIPEAEIbHO gomyctuMas koHueHnTpauus [1JIK Bemecrsa;

. WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKMX IOHSATUH M HPUMEHSATH 3TU
MIOHSTHS TIPU OMMCAHUU BEILIECTB U UX IPEBPALLCHHUI;

. WCIOJb30BAaTh XMMUYECKYI0 CHMBOJHKY JUIS COCTaBJIeHHS (OpMyN BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLIUK;

o OIIPEAEIATh BAICHTHOCTD U CTENIEHb OKUCICHUS XMMUUYECKUX JIEMEHTOB B COCIMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAUICKHOCTH BEIIECTB K ONpPEACIEHHOMY KJlaccy COeAMHEHUI 1o GopMyam,
BUJ] XUMHUYECKOM CBA3M (KOBaJICHTHAs, MOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX COCIUHEHMSX,
3apsii MOHA IO XUMHUYECKOW (hopMyre, XapakTtep cpenbl B BOJHBIX PAcTBOpPAaX HEOPTraHHMYECKUX
COEMHEHMH, TUIl KPUCTAJUINYECKOM PEIIETKY KOHKPETHOI'O BEILIECTBA;

o packpsiBaTh cMbich [lepuoanueckoro 3akona [I. 1. Menzaeneesa u JeMOHCTPUPOBATH €TI0
[IOHMMAaHHE: ONMCHIBATh U XapaKTepU30BaTh TabmnuHyto Gopmy [leproauueckoil CUCTEMbI XMMHUECKUX
3JIEMEHTOB: pa3iuyaTh MOHATUS «rJaBHas noxarpymmna (A-rpynma)» u «obOounas noarpymmna (b-
rpynmna)», Majble U OOJIbLIME TEepUOJbl, COOTHOCUTH OOO3HAYEHHs, KOTOpblE MMEIOTCS B
NepUuoIN4YecKoil TabamIle, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB
(cocTaB U 3apsan sapa, o0IIee YHMCIO 3JIEKTPOHOB M paclpeiesieHue MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB 3JIEMEHTOB M UX COCIMHEHMH B Mpejaenax
MaJibIX MEPUOJIOB U IIABHBIX MOATPYII C YYETOM CTPOCHHSI UX aTOMOB;

o KJIaCCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHTbI, HEOPraHUYECKHE BEILEeCTBA, XMMHUYECKHE
peaknuu (IO YMCIy M COCTaBy YYaCTBYIOIIMX B pPEAKLUUU BEIIECTB, MO TEIUIOBOMY 3((eKTy, Mo
MU3MEHEHHUIO CTENEHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

. XapakTepu30BaTh (OMHUCHIBaTh) OOIIME U CHenUPUIECKUEe XUMHUYECKUE CBOWCTBA
IIPOCTBIX M CIIOKHBIX BEIECTB, IMOATBEPXkAAs ONHCAHWE INPUMEPAMU MOJEKYJIAPHBIX W HOHHBIX
YPAaBHEHUH COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIIMI;

. COCTaBJIATh YPAaBHEHUS SJIEKTPOJUTHYECKOM NHUCCOLMALMUA KHUCIIOT, IIEJIOYEH U COJIEH,
NOJIHBIE M COKpalIEHHbIE YPaBHEHUS pEaKkUWd HOHHOrO OOMEHa, YypaBHEHHs peakuui,
MOATBEPKIAOIIUX CYIIECTBOBAaHNE T€HETHUECKOM CBS3M MEX/1Y BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

o pPacKpblBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PpPEAKIHUNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKuii;

o MIPOrHO3HPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHMS, BO3MOXKHOCTHU
IIPOTEKAHNS XUMHUYECKUX MPEBPAIECHUN B Pa3JINYHBIX YCIOBUSX;

o BBIUHCIIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIDHYIO MacChbl BELECTB, MacCOBYIO
JOJII0 XUMHYECKOI0 3JeMeHTa 1Mo (OopMyse COEAMHEHMs, MAcCOBYIO JOJIO BEIECTBAa B PacTBOpE,
IIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEAKIUY;

o coOmogaTh TpaBWiIa  IOJB30BAaHUS  XMMHUYECKOHM TMocyloil W 1abopaTOpHBIM
o0opy/noBaHUEM, a Tak)Ke IpaBHjia OOPAILEHUS C BELIECTBAMU B COOTBETCTBHHM C MHCTPYKLUHUSMHU IO
BBITOJIHEHUIO J1A00PATOPHBIX XMMHUYECKHX OIBITOB MO TIOJYYECHHIO M COOMpPAHHUIO Ta3000pa3HbIX
BEIIECTB (aMMHAKa U YTJICKHUCIIOTO Ta3a);

o IIPOBOAMTH PEAKLMU, MOATBEP)KIAIONINE KAYECTBEHHBIM COCTaB Pa3JIMYHBIX BEILIECTB:
pacro3HaBaTh OMNBITHBIM IyTEM XJIOPHU-, OpOMUA-, HOAUN-, KapOoHaT-, (pocdar-, cunukar-, cyapgart-,



THIPOKCHU/I-UOHBI, KaTHOHBI aMMOHHUS W WOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJTHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

o MPUMEHITh OCHOBHBIE OIEpallMd MBICIUTENbHON AESITeNbHOCTH — aHajJu3 M CHHTE3,
CpaBHEHHE, O000IIeHHEe, CHCTEMAaTH3allMi0, BBISIBICHUE TNPUYHMHHO-CIEICTBEHHBIX CBsI3ed — IS
W3YYCHHUS CBOWMCTB BEIIECTB M XMUMHUYECKHUX PEAKIUH, €CTECTBCHHO-HAYYHBIC METOJbI IMO3HAHUS —
Ha0I0/IeHue, U3MEpPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (peaibHbI U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KoauyecTBo yacoB DJIEKTPOHHBIE (uudposrie)
HaumeHoBaHuUe pa3aesioB U TeM MPOrpaMMbl
n/n Bcero Koutpoabublie padorsl | Ipakruueckue paforsl  00pa3oBaTeJbHbIE PECYPChI
Paznex 1. IlepBonavyajibHbIe XAMUYECKUE TOHATHS
11 XuMmHusi — BakHas 00JacTh CCTCCTBO3HAHMS U 5 > Bubnnoreka HOK
) IIPAKTUYECKOI e TeIbHOCTH YeTI0BEKa https://m.edsoo.ru/7f41837¢
1.2 BemiecTBa i1 XIMHYEeCKHE peaKIIUU 15 1 Egg;ﬁ?ﬁ?ﬁsoo /74183 7¢ HOK
Hroro no pazueny 20
Pa3nea 2. BaxkHeiilmue npeacTaBuTe I HEOPraHMYeCKHUX BellleCTB
2.1 Bosznyx. Kucnopon. [Torstre 06 okcumax 6 Etptlsg'l;[/(r)rfil:iasoo u/7f41837c HOK
2.2 Bognopoa. [TonsiTre 0 KMCIOTAaX U COMSIX 8 1 Etptlsg'l;[/(r)rfil:iasoo u/7f41837c HOK
2.3 Boga. PactBopsl. [lonsTHe 06 0OcHOBaHMSIX 5 1 1 Egggﬁi:ﬁsoo /74183 7¢ HOK
24 OCHOBHBIE KJ1acchl HEOPraHH4ecknx | | bubnunorexa HOK
’ COEJTUHEHU I https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Paznen 3. Ilepuoguueckuii 3axkon u Ilepuommyeckasi cucreMa XUMHUYECKH

BOCCTAHOBHUTE/JIBbHBIC PEAKIIUHA

Ilepuoguueckuit  3akoH u  Ilepuoguueckas

x 3aemenToB JI. U. MenaeneeBa. CTpoeHne aromos.

Xumuueckass cBsizb. OKHCIHTEIBLHO-

3.1 cuctemMa xumuueckux oanemeHtos . M. | 7 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aroma
39 Xumuueckas CBSI3b. OKUCIUTEIIBHO- 3 > bubimoreka HOK
BOCCTAHOBHTEJIbHBIE PEaKITIH https://m.edsoo.ru/7f41837c
Hroro no pasaeny 15 Etptlgle;l/(r);i:iiasoo.ru/7f4l837c o
PeszepBHOE Bpemst 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 5 5




9 KJIACC

KoauuecTBo yacoB

No HanMeHOBANME DASICA0E K TeM IDOrDAMMEL K - JJyieKTpoHHbIe (I (ppoBHIe) 00pa3oBaTeIbHbIE
w/n pa3x porp Beero OHTPOJILHbIE PaKTHYEeCKHE pecypebl
padoThI padoThI

Pa3zpnea 1. BenrecTBo M XMMHYECKHE PeaKIUHU

1.1 KH;aliT(:(;p CHHE 1 YTIy0ICHHE SHAHNI OCHOBHBIX Pas/IenoB kypea § 5 1 bubnuoreka L{OK https://m.edsoo.ru/7f41a636

1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIUii 4 bubanoreka IIOK https://m.edsoo.ru/7f41a636

1.3 DIICKTPOIMTHIECKAs JCCOMMAIMA,  XMMUUCCKHE  peakuun B 8 1 1 bubamoreka [{TOK https://m.edsoo.ru/7f41a636
pacTBOpax

Hroro no pazueny 17

Pazgen 2. HemeTasJibl M MX COeTHHEHHUS

21 OO01mas XxapaKTepuCcTHKa XUMUIECKHUX 3NIeMeHTOB VIIA-rpymims. 4 1 Bu6muorexa LOK hitps://m.edsoo.ru/7f41a636
l"anorensl

22 Obmas XAPAKTCPHCTHIA XHMHHACCKUX SIICMEHTOB VIA-rpynmbi. 6 Bbubnmoreka IIOK https://m.edsoo.ru/7f41a636
Cepa u e€ coeAMHEHUS

p3 | OOmWai XapakTepUCTHKA XUMHMHYCCKUX SICMEHTOB VA-TpYMbL. 1 Bu6uoreka [IOK https:/m.edsoo.ru/7f41a636
A3ot, hochop u ux coenuHeHUA

24  OOmWas xapaKTepUCTHKA XUMHUCCKUX SIEMEHTOB [VA-TpymiLL. g 1 2 Bu6uorexa LOK https://m.edsoo.ru/7f41a636
Yriepoa ¥ KpeMHHH M UX COSIMHEHHMS

Hroro no pazgeny 25

Paznen 3. Mera/sibl M UX COeTHHEHHUS

3.1 OO61re CBOMCTBA METAJLIOB 4 bubnuoreka [IOK https://m.edsoo.ru/7f41a636

3.2 Baxkueiinme MeTajuisl ¥ UX COETUHEHNS 16 1 2 bubaroreka [{TOK https://m.edsoo.ru/7f41a636

Hroro no pazgeny 20

Pa3nen 4. Xumus U OKpy:Kamuas cpeaa

4.1 \ BemiectBa 1 MaTepHabl B )KU3HU YEJIOBEKA 3 \ bubnnoreka LIOK https://m.edsoo.ru/7f41a636

Hroro no paszzneny 3

PesepBHOE Bpems 3 ‘ Bbubmmoreka IIOK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBo yacon
Ne Tema vpoxa Jara JjiekTpoHHBIe NH(POBBIE 00pa3oBaTe/IbHbIE
/i yp Beero Kontpoabusie | [Ipakruyeckue WyueHms:  pecypebl
padoThI padoTHhI
| IIpenmer xumun. Ponb X¥MHM B KM3HHM YeloBeKa. Tena | 1 Buborexa LIOK https://m.edsoo.ru/ff0d210c
BEILECTBA
2 TTousTe 0 MeTOmaX MO3HAHUS B XUMUAH 1 Bbubnuoreka [HOK https://m.edsoo.ru/ff0d227e
3 Hpa-IfTqucxaa pabora Ne 1 «IIpaBuna paboTs! B 1ab0paTopuu U | Butmorexa LIOK https://m.edsoo.ru/ff0d23dc
npUEMBI 00pallieHus ¢ 1a00paTOPHBIM 000PYAOBaAHUEM»
4 Yucteie BeniecTBa U cMecu. CriocoObl pa3aeneHus cMecei 1 bubnuoreka I{OK https://m.edsoo.ru/ff0d26ca
5 IIpaktuueckas pa603a Ne 2 «Paznenenne cmeced (Ha mpumepe 1 Bu6muorexa [OK hitps://m.edsoo.ru/ff0d28c8
OYMCTKH MTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJbI 1 bubanoreka I{OK https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUECKHE 3NEeMEHThl. 3HakM (CHMBOJIBI) XHUMHUYECKUX 1 Bubmorexa LIOK htps://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThle u CIIOKHBIE BEIIECTBA 1 bubaroreka [{TOK https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYEHHE 1 Bubmmoreka [IOK https://m.edsoo.ru/ff0d2d50
10 3aKkOH TNOCTOSIHCTBA COCTaBa BELIECTB. XHMHUUeckas (opmyJa. | Bu6mmorexa LIOK https://m.edsoo.ru/ff0d2eae
BajieHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB
1 ﬁzcl:{é):I/ITeHLHaﬂ aToMHas Macca. OTHOCHUTENIbHAsT MOJIEKYJIsIpHast 1 Bubmmorexa LIOK https://m.edsoo.ru/ff0d323c
12 | MaccoBast 10JIs1 XUMHYECKOI0 DJIEMEHTA B COEUHEHN U 1 bubarorexa [{TOK https://m.edsoo.ru/ff0d350c
13 | KonmuectBo BeniecTBa. Mosb. MossipHas Macca 1 Bbubmmoreka LIOK https://m.edsoo.ru/ff0d5230
14 | dusnyeckue M XUMHYECKHE SBICHUS. XUMHUECKas peaKIis 1 Bbub6mmoreka LIOK https://m.edsoo.ru/ff0d37fa
15 | Ilpu3Haku U yclIOBUSI IPOTEKAHUSI XUMUYECKUX PeaKLUil 1 Bubmmoreka [IOK https://m.edsoo.ru/ff0d3al6
16 | 3akoH coxpaHEHHS MacChl BelIeCTB. XUMUYECKHE YPABHEHUS 1 Bub6nmoreka IIOK https://m.edsoo.ru/ff0d3b88
17 Beruucienust KOJMYECTBA, MACChl BEWIECTBA MO YPABHEHUAM Bu6morexa LIOK https://m.edsoo.ru/f0d5708
XMUMHUYECKHUX PEaKIHi
jg  Kmaccupurkamms — xummucckux - peaiwii - (coemunenns, Bu6uorexa LOK https://m.edsoo.ru/ff0d3£34
Ppas3IIoXKeHus, 3aMeleHus], 0OMeHa)
19 M. B. Jlomorocos — YHCHBIH-OHIHICIONCAHCT Obo6menme u 1 Bubmmoreka LIOK https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3alsl 3HAHUH
20 Kontponsaas pabdora Nel mo teme «BemecTBa W XUMHUYECKHE 1 1 Bubmiorexa LIOK https://m.edsoo.ru/f0d4290
peakLum»
p; | Bosmyx — cmeck rasos. Cocras Bosayxa. Kucmopox — Bu6nnotexa LIOK hitps:/m.edsoo.ru/ff0d448e

OJICMCHT U IPOCTOEC BEHICCTBO. O3o0H




du3prueckue W XUMHYECKHE CBOMCTBA Kucjiopoaa (peaKIII/II/I

22 Bubmmoreka [IOK https://m.edsoo.ru/ff0d4614
okucneHus, roperne). [lonsrue 06 okcumax

23 CriocoGst  mojtydeHws — KMCOpoja B - naGopatopuu 1 bubaunorexa L{TOK https://m.edsoo.ru/ff0d497a
NpOMBIIIICHHOCTH. [IprMeHeHre Kuciopoa
TemmoBoit 3¢ddexkr xmMudeckoit peaknum, MOHATHE O

24 | TepMOXMMHYECKOM YpaBHEHWH, 5K30- U IHAOTCPMHUYECKHIX Bubmmoreka LIOK https://m.edsoo.ru/ff0d4790
peaKmmsIx

25 | TOWMBO (HEQTH, Yroib M MCTaH). 3arpasHCHHC BOSAYXa, Bu6nuorexa [IOK https://m.edsoo.ru/ff0d4c4a
CHOCOOBI €T0 MPEIOTBPALICHUS

26 IIpakTryeckas padora Ne 3 1o Teme «[lomyueHue u cobupanue Bubmmorexa LIOK https://m.edsoo.ru/ff0d4ae?
KHCJIOPO/Ia, H3YUYCHHUE €r0 CBOWCTBY

o7  Bonopon — osement w mpoctoe semectso. Haxoxnenne s Bu6mnorexa IIOK hitps:/m.edsoo.ru/ff0d4dd0
TPUPOJIC

23 Omnueckue U XMMUYECKHe CBOICTBa Bomopoxaa. [IpumeHeHue Butmmorexa LIOK https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA

29 | TloHsTHE O KUCIOTaX U COJSAX bubanoreka [{TOK https://m.edsoo.ru/ff0d50d2

30 | CnocoOsl OJyYeHHUsT BOJOPO/A B 1a00paTOpuu bubmmoreka [1OK https://m.edsoo.ru/ff0d4dd0

31 [IpaxTudeckast pabora Ne 4 1o Teme «[Tonyuenue u codbupanue Buborexa LIOK https://m.edsoo.ru/f0d4f42
BOJIOPO/Ia, U3YUCHHE €TI0 CBOMCTBY»

32 | MomsipHsbIil 00BEM ra30B. 3aK0H ABOTaIpoO Bubmmoreka [IOK https://m.edsoo.ru/ff0d542e

33 Boruncienuss 00béMa, KOJIMYECTBA BEIECTBA Ta3a MO €ro Bubmiorexa LIOK https://m.edsoo.ru/f0d55a0
HM3BECTHOMY KOJIMYECTBY BEHIECTBA MU 00BEMY

34  BorincacHus 0GbEMOB rasos MO YPABHCHHIO Peakiih Ha 0CHOBE Bubauoteka L[OK https:/m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUIN Ta30B

35 Ddusnueckue U XUMHUYECKUE CBOMCTBA BOJIBI bubarorexa [{TOK https://m.edsoo.ru/ff0d587a

36 | CocraB ocHoBaHmii. [loHsATHE 00 HHAMKATOpAX bubarorexa [{TOK https://m.edsoo.ru/ff0d59e2

37 Bona kak pactBoputenb. HachblllleHHbIE W HEHACHIICHHBIC Butmorexa LIOK https://m.edsoo.ru/f0dSb40
pacTBOpbl. MaccoBast 0151 BEIIECTBA B paCTBOPE
Ilpaktnyeckas pabora Ne 5 mno Tteme «lIpurororieHue

38 | pacTBOpPOB C ONpEICIEHHON MAacCOBOHM MoJiel pacTBOPEHHOTO bubaunoreka [{OK https://m.edsoo.ru/ff0dSeba
BEIIIECTBAY

39 ggggonbﬂaﬂ paGora Ne2 no Teme «Kucnopox. Bogopon. bubaunoreka [{OK https://m.edsoo.ru/ff0d6342

40 | Okcuabl: cocTaB, KIacCH(pHUKaNUs, HOMCHKIATYPa bubmmoreka LIOK https://m.edsoo.ru/ff0d664e

41 TTonyyeHre ¥ XUMHYECKHE CBOWCTBA KHUCIIOTHBIX, OCHOBHBIX H Butmorexa LIOK https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHIOB

42 | OcHOBaHUS: COCTaB, KJIaCCU(pUKAIIUsI, HOMEHKIIATypa bubmuoreka [IOK https://m.edsoo.ru/ff0d67ca

43 | Tlony4yeHHe U XMMHUYECKHUE CBOMCTBA OCHOBAHUM Bubmmoreka [IOK https://m.edsoo.ru/ff0d67ca

44 | Kucnotsl: cocTaB, KIIacCU(pHUKAIHI, HOMCHKJIATYpa bubamoreka [{OK https://m.edsoo.ru/ff0dfee2




45 | TlonyyeHue U XMMHYECKHUE CBOICTBA KHCIOT 1 Bubmmoreka [IOK https://m.edsoo.ru/ff0dfee2

46 CoM  (cpenme):  HOMCHKIATYpa, — CTIOCOOHI  MONYHCHHA, | Bu6moreka LIOK https://m.edsoo.ru/00ad9474
XUMHYCCKHE CBOWCTBA
IIpaktrdyeckas pabora Ne 6. PemeHme sKcCepHMMEHTATBHBIX

47 |3amadu mo TeMe «OCHOBHBIE KIJIACCHI ~HEOpPraHWYecKux & 1 Bubnuoreka [IOK https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT

48 FeHemquIiaﬂ CBA3L  MOXILY  KJACCAMH  HEOPTAHMHCCKHX bubamoreka [TOK https://m.edsoo.ru/00ad9a50
COCIIMHEHHH

49 | OOoOIICHNE U CUCTEMATH3aIIUsl 3HAHUT 1 bubmmoreka [1OK https://m.edsoo.ru/00ad9cb?2

50 Kontponbnas pabora Ng3v"no Teme  "OCHOBHBIC  KacCH! 1 bubanorexa [{TOK https://m.edsoo.ru/00ad9ela
HEOPTaHUYECKUX COEAMHEHUN

5 [lepBplc TOMBITKA KIIACCH(PHKAIMK XUMHYECKAX JIIEMCHTOB. 1 BuGmorexa LIOK https://m.edsoo.ru/00ad9ffa
[TonsATHE O TPYNIIaX CXOIHBIX DJICMCHTOB

59 [epuonndeckuii 3akoH u [lepronndeckas cucreMa XUMHIECKUX 1 Butmorexa LIOK https://m.edsoo.ru/00adas52c
snemenToB /1. 1. MenneneeBa

53 | Ilepuofpl, rpymmbl, HOATPYIIIEI 1 bubanoreka I{OK https://m.edsoo.ru/00ada52c

54 | Crpoenue aTroMoB. CocTaB aTOMHBIX siiep. M30Tonsl 1 Bubmmoreka [IOK https://m.edsoo.ru/00ada342

55 Crpoerne STCKTPOHHBIX 000JIOHEK  aTOMOB  HIICMEHTOB 1 Bubmmoreka LIOK https://m.edsoo.ru/00adabbc
Ilepuonuueckoii cuctemsl . 1. Menneneena

56 XapaKTepHchva XMMHYECKOTO IIEMEHTA 1O €rO MONOKEHUIO B | | Bubmiorexa LIOK https://m.edsoo.ru/00ada824
ITepuonuueckoii cucreme /1. 1. Menneneesa

57 3uauenue Ilepuonuaccroro 3axona o PasBUTHA HAYKI | bubnuoreka IIOK https://m.edsoo.ru/00ada96e
npakTuku. [. Y. MenaeneeB — yué€Hblid, IeAaror U rpaskJaHuH

58 Pesep BHBIM YPOK. Obobmenne  cucremarusauus suanmii / 1 Bubmmoreka LIOK https://m.edsoo.ru/00adb33c
Bcepoccwuiickas npoBepodHast pabota

59 Komrporpras padora  Ned o Teme «Crpoenue atoma. 1 Bbubnmnoreka IIOK https://m.edsoo.ru/00adb486
Xumuueckasi cBsi3by / Becepoccuiickas mpoBepodHas padoTa

60 | DIeKTPOOTPHUIIATEIHHOCTh ATOMOB XUMHUYECKUX DJIEMEHTOB 1 bubanoreka [{OK https://m.edsoo.ru/00adaab8

61 | MonHas xumMudecKkas CBs3b 1 bubnuoreka IIOK https://m.edsoo.ru/00adac34

62 | KoBaneHTHas MOJIIpHAS XUMUYECKas CBSI3b 1 bubmmoreka [IOK https://m.edsoo.ru/00adaab8

63 | KoBaneHTHast HEOJsIpHAsI XUMHYECKAasl CBA3b 1 Bubmmoreka LIOK https://m.edsoo.ru/00adaab8

64 | CreneHb OKUCICHUS 1 Bbubmuoreka [IOK https://m.edsoo.ru/00adae28

65 | OKHCITUTEIHHO-BOCCTAHOBUTEIBHEIC PEAKIIUU 1 Bbubmmoreka LIOK https://m.edsoo.ru/00adb076

66 | OKHCIHTEIN U BOCCTAHOBUTEIH 1 Bbubnuoreka IIOK https://m.edsoo.ru/00adb076

67 Peseprublit ypok. OOoOmeHne U cucTeMaTH3anus 3HAHHN 110 1 Butmiorexa LIOK https://m.edsoo.ru/00ad9cb2
TeMe «CTpoeHne aToMa. XUMUYIECKas CBSA3b)

68 | PesepBHbIi ypok. O000IICHNE U CHCTEMAaTH3alUsl 3HAHUN 1 Bbubmmoreka [IOK https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBo 4acoB

Ne Tema vpoKka K 0 Hdara JJiekTpoHHbIe HU(pPOBbIe 00pa3oBaTelbHbIE
n/n yp Beero OHTPOJIbHbIE paKTHvecKue wiywenmsi | pecypesi
padoTsI padoTsI

ITepuoauueckuii 3aKOH. Ilepuonnueckas cucreMa

1 proa proa 1 Bbubaunoreka [{OK https://m.edsoo.ru/00adb59e
xummudeckux snemeHToB J[. 1. Menneneesa
3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB XHMHYECKUX

2 P .. 1 Bbubaunorexa [{OK https://m.edsoo.ru/00adb6b6
9JIEMEHTOB TIEPBBIX TPEX MEPUOIOB

3 Knaccudukarus u HOMEHKIaTypa HeOpraHHIeCKnX BemecTs | | Bbubmmoteka LIOK https://m.edsoo.ru/00adb7e2
Bugbl XMMHYECKOW CBSI3M W THIBI  KPHUCTANTHYECKUX

4 b coKorcBA3 pucta ec 1 bubnmoreka ITOK https://m.edsoo.ru/00adbac6
peméTok

5 KontponbHast pabora Nel mno Tteme «lloBTOpeHue u 1 1
yriyOJicHHEe 3HAaHUHA OCHOBHBIX Pa3/elioB Kypca 8 kiacca
Knaccubukanus XUMHYECKHX PEAKIUH 10 Pa3IndHBIM

6 ukan peakt p 1 bubauoreka [JOK https://m.edsoo.ru/00adbcb0
MpU3HAKAM
ITonarue o ckopoctn xumuueckor peakuuu. [loHarwe o

7 P peaxit 1 Bu6mmoreka IIOK https://m.edsoo.ru/00adbe9a
TOMOTCHHBIX M TE€TEPOTEHHBIX PEAKIUIX
[onaTne 0 XUMUUECKOM paBHOBecHH. DaKTOPHI, BIHUSIOIINC

8 Ha CKOPOCTb XHUMHUYECKOM peakuud M MojloxeHue 1 Bubmmoreka LHOK https://m.edsoo.ru/00adc28c
XAMHUYIECKOTO PaBHOBECHS

9 OKHCIHUTENBEHO-BOCCTAHOBUTENIFHBIE PEaKITHH 1 bubmmoreka IIOK https://m.edsoo.ru/00adcade
Teopust snexTponauTUdeckoil aucconmanuu. CHIIbHBIE W

10 p P A Hat 1 Bbutnmoreka I1OK https://m.edsoo.ru/00adcd68
cina0ble TEKTPOIIUTHI

11 HonHble ypaBHEHUS peaKLUii 1 Bbubmmoteka LIOK https://m.edsoo.ru/00add448
X K 7 K i1

12 MMHHICCKHC VCBOHCTBa acaor UOCHOBaHHH B CBCTC | Bbu6mmoreka IIOK https://m.edsoo.ru/00add5d8
MpeCTaBICHAN 00 IEKTPOIUTHICCKOHN TUCCOIMALINI
XVUMUYECKUE CBOWMCTBA COJIEW B CBETe MpEJCTaBICHUH 00

13 N pen 1 bub6mmoreka [1OK https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUIECKON JTUCCOITUAITTI

14 [HonsiTHe o ruaponuse conen 1 bu6mmoreka IIOK https://m.edsoo.ru/00add9d4

15 O060011IeHHEe U CUCTEMAaTH3alHs 3HAHUH 1 bubaunorexa [{OK https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1. «PemieHne 3KCIepuMEHTAIbHBIX

16 P p p 1 1 Bubimoreka I1OK https://m.edsoo.ru/00addbfa
3a/1a9
KonTtponpHast pabora Ne2 mo Teme «DQIEeKTpOIUTHUYECKAS

17 p p p 1 1 Bu6mmoreka [1OK https://m.edsoo.ru/00addecO
JIUCCONMAIMs. XUMHUUECKHUE PEaKIIUU B pACTBOPAX»

as XapaKTepUCTHKA TajJoreHoB. XHMHUYECKHE CBOMCTBA

18 O6m PAKTEpUC OreHo eekue ceome 1 Bbubnunorexa I{OK https://m.edsoo.ru/00addfe2
Ha IpUMepe XJIopa
XiopoB . JISTHAsl KWCJIOTa, XMMHYECKHE CBOMCTBA

19 oposozniopoz. Co crora, CeKue CBOMCTRA, Bbubnaunoreka [TOK https://m.edsoo.ru/00ade104
MOJTyYCHHUE, TPUMCHCHHE
ITpaktuaeckas padora Ne 2 mo teme «IlomydeHue consHOM

20 p p ye 1 1 Bu6smoreka [IOK https://m.edsoo.ru/00ade348

KHCJIOTBI, U3y4EHHE €€ CBOMCTBY




21

Brruucienus 1o YpaBHCHUSAM XUMUYCCKUX peaxunffl, €ClIn
OJVH U3 pCarcHTOB J1aH B H30BITKE

Bbubaunorexa I{OK https://m.edsoo.ru/00ade488

22

OO0mas XxapakTepucTHKa 3JeMeHTOB VIA-Tpynmsl

Bubmuoreka 11OK https://m.edsoo.ru/00ade64a

23

24

25

AnmotporHble Moan(UKAIUK cepbl. HaxoxmeHne ceprl u e€
COEeIMHEHUH B ipupoje. XUMHUYECKHUE CBOMCTBA CEPhI
CepoBogiopoJ, cTpoeHHe, (HU3MYECKHe U XHUMHUYECKHUE
CBOICTBA

Oxcupsl cepbl. CepHasi KHCIIOTa, (U3MYECKUE M XUMHYECKUE
CBOMCTBa, IPUMEHEHHE

Bub6mmoreka IIOK https://m.edsoo.ru/00ade64a

Bub6mmoreka IIOK https://m.edsoo.ru/00ade802

Bubnuoreka IOK https://m.edsoo.ru/00adea28

26

XUMHYECKUE PEaKINH, JIS)KAIIHUE B OCHOBE MPOMBIIICHHOTO
crnocoba TONYy4YeHHs CEPHOM  KHCIOTHL. ~ XHUMHYECKOe
3arps3HeHUe OKPY:KaroLIeH cpebl COSANHEHUSIMU CEephl

Bubnuoreka IOK https://m.edsoo.ru/00adec8a

27

28

29

Brrunciaenne maccoBoit J0JIM BbIXOAa MPOAYKTAa peaKuu

OO0mas XapakTepuCTHKa OJIIEMEHTOB VA-rpymmbl. A3OT,
pacipocTpaHeHHe B THpUpoAe, (PU3MUECKHE M XUMHUYECKHE
CBOICTBA

AmMmuak, ero (u3MUECKME W XUMHUYECKHUE CBOWCTBA,
NIOJIy4YECHUE U IPUMEHEHUE

Bu6mmoreka [IOK https://m.edsoo.ru/00adec8a

Bu6mmoreka IIOK https://m.edsoo.ru/00adeea6

bubaunoreka [{OK https://m.edsoo.ru/00adf004

30

[MpakTuyeckas padora Ne 3 nmo teme «llonmydyeHne ammuaxka,
HU3y4YEHHE €0 CBOMCTBY»

bubauoreka [{OK https://m.edsoo.ru/00adf180

31

32

33

A3oTHas KHCJIOTa, eé (1)I/ISI/I‘I€CKI/IG 1 XUMHYECKHE CBOUCTBA

Hcrons30BaHne HHUTPATOB M COJNEHl aMMOHHS B KAuecTBe
MHUHEPAJIBbHBIX  yIOOpeHuid. XMMHYECKOe 3arps3HeHHe
OKPY’KaroIIeH Cpe/ibl COSANHEHUSIMH a30Ta

®dochop. Oxcun dochopa (V) u dochopHas Kuciora,
(U3MYECKHE U XUMHYECKHE CBOUCTBA, MMOJYUYEHHE

Bbubnuoreka [{OK https://m.edsoo.ru/00adf306

Bbubmmoreka IIOK https://m.edsoo.ru/00adf518

Bbubimoreka [1OK https://m.edsoo.ru/00adf68a

34

Hcnonp3oBanue (ocdharoB B KaYeCcTBE MHHEPATHHBIX
ynoOpeHuid. 3arpsisHeHHEe IPUPOIHON cpesl hochaTamu

bubnmoreka I1OK https://m.edsoo.ru/00adfc20

35

36

37

VYrnepoxn, pacnpocTpaHeHHe B IIpupone, (GHU3MYECKHEe |
XMMHYECKHE CBOWCTBA

Oxcupsl yriepona, uX GpU3n4ecKue U XMMHUYECKHE CBOWCTBA.
DKoJloruyeckue npoOIieMbl, CBI3aHHbBIE C OKCHIOM yIiiepojia
av)

VYrojbHast KUCJIOTa U €€ COJIH

Bbubnuorexa I{OK https://m.edsoo.ru/00adfd9c

Bbubnunoreka [{OK https://m.edsoo.ru/00adfebe

Bu6imoreka [1OK https://m.edsoo.ru/00ae006¢

38

[Ipaktnueckas pabora Ne 4 mo Teme "[lomyuenue
yriekuciaoro raza. KadecTBeHHass peakiuss Ha KapOOHaT-
noH"

Bbu6imoreka [1OK https://m.edsoo.ru/00ae027¢

39

[TepBoHaUaNBbHBIE TOHATHS 00 OPTAHUYECKHUX BEUIECTBaX Kak
0 COeIMHEHUAX yIiIepoaa

Bbu6imoreka [1OK https://m.edsoo.ru/00ae054e

40

KpeMmuuii u ero coenunenus

Bbubaunorexa [{OK https://m.edsoo.ru/00ae080a

41

ITpaktudeckas padora Ne 5. Pemrenne skcriepUMEHTaNIbHBIX
3a/1a4 1no Teme «BaxHeine HeMeTaIbl U UX COSIUHEHHS

Bu6mmoreka [1OK https://m.edsoo.ru/00ae0bf2




Kontponbnas padora Ne3 mo teme «BaxkHeHIIne HEMETaILIbI

42 1 Bbu6mmoreka IIOK https://m.edsoo.ru/00ae0el8
U UX COCIIUHCHHUS
OOmas XapaKTCPUCTHKAa XUMHUYCCKUX JJIIEMCHTOB —
43 METaJUIOB. MeTamnnueckas CBSI3b W MeETaJuIM4yeckas 1 bubaunorexa I{OK https://m.edsoo.ru/00ae103e
KpUcTamuueckas pemérka. Guznyeckre CBOMCTBa METaIOB
44 XHMH%CKH? CBOHCTEA METALIOB. DIICKTPOXMMHICCKHH pi 1 Bbubnmoteka LIOK https:/m.edsoo.ru/00ael156
HaTPSHKCHAH METaJJIOB
O6mme  cmocoOsl  momydeHHs ~— MeTamwioB.  CImiaBbl.
45 Brrancnenus mo ypaBHEHHSIM XHMHUYECKHX peakmuid, ecmm @ | Bubmmoreka IIOK https://m.edsoo.ru/00ael 156
OJIMH U3 PEareHTOB CONEPKUT IIPUMECH
46 IToHsATHE O KOPPO3UH METATUIOB 1 Bbubnmoteka IIOK https:/m.edsoo.ru/00ae1278
47 [llenoynbie METAIIIBI 1 bubaunorexa [{OK https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ TUAPOKCUIBI HATPUS U KaJIUs 1 Bbubmmoreka IIOK https://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMenbHBIE METAIIIBI — KAIBIIUH U MarHui 1 Bu6nmoreka [IOK https://m.edsoo.ru/00ael5e8
50 Baxwneiimue coeuHeHUS KaabIus 1 bubanorexa [{OK https://m.edsoo.ru/00ael5e8
51 O06001IEHNE U cCUCTEMATH3ALHs 3HAHUI 1
52 YKécTroCcTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs 1 Bbubmmoreka LIOK https://m.edsoo.ru/00ae1886
53 HpaKTqu.(.:Kaﬂ paora ,,Ng 6 mo Teme "KeckocTy BoZEI M 1 bubaunoreka [{OK https://m.edsoo.ru/00aelae8
METOJIbI €€ yCTpaHEeHHsI
54 AmoMuHHAA 1 Bu6mmoreka IIOK https://m.edsoo.ru/00aelc64
55 AwM(oTepHbIe CBOICTBA OKCHAA U THAPOKCHIA 1 Bu6mmoreka IIOK https://m.edsoo.ru/00aelc64
56 XKeneso 1 butimoreka I1OK https://m.edsoo.ru/00ae1d86
57 Oxcuppl, THIPOKCUAB! 1 conn xenesa (1I) u xenesa (I11) 1 Bbu6mmoreka IIOK https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U cUCTEMAaTH3AIMs 3HAHUI 1
59 iﬂifﬁ;iceﬁz (g;g;f;gip; hfeefa;:ze;;?zlz Eﬁzziiii}lm 1 but6nmoreka [1OK https://m.edsoo.ru/00ae3de8
Brruncnenust mo ypaBHEHUSIM XHUMHUYECKHUX PEaKIHMH, €CIH
60 OJIMH W3 PEAarcHTOB JaH B M30BITKE WA COACPIKUT mpuMecH. | 1 bubnunoreka [JOK https://m.edsoo.ru/00ael1750
Brruncnenus MaccoBOM J10JIM BBIXO/1a MPOAYKTA peaKkuu
61 O0600I1IeHHEe U CUCTEMAaTH3alHs 3HAHUH 1
62 KonrponbHas padora Ned4 o teme «BakHeiime MeTamisl 1 1
WX COCITMHECHUS»
63 BemiectBa 1 MaTepHabl B TOBCEAHEBHON )KM3HM YEJIOBEKa 1 bubmmoreka IIOK https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOILEH Cpeibl 1 Bubmmoreka LIOK https://m.edsoo.ru/00ae4270
65 Poutb XuMuH B pemIeHUH KOIOTHISCKHUX TIPOOIIEM 1 Bubmmoreka LIOK https://m.edsoo.ru/00ae4270
66 PesepBHsIil ypok. O6001ICHNE U CHCTEMATH3AIMSI 3HAHUI 1 bubmmoreka IIOK https://m.edsoo.ru/00ae0dOa
67 PeseprHelil ypok. O000MICHHE U CHCTEMAaTH3AIHS 3HAHUHA 1 Bubmmoreka LIOK https://m.edsoo.ru/00adb33c
68 PeseprHblil ypok. O000IICHHE U CUCTEMAaTH3AIHS 3HAHUHA 1 Bubmuoreka I1OK https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUSA OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

8 KUIIACC

Kon . "

npoBepsieMoro IIpoBepsiemble NpeAMeTHBIE Pe3yIbTaThl 0CBOEHHsS] OCHOBHOH 00pa3oBaTe/IbHOH MPOrpaMMBbl OCHOBHOI'O

pe3ybTaTa o011ero odpa3oBaHus

1 ITo Teme: «IlepBOHauYaIbHBIE XUMUUECKHUE TOHITHSI»
PACKpPBIBATh CMBICI OCHOBHBIX XHMHUYECKHAX TMOHATHI: aTOM, MOJICKYJa, XUMHUYCCKHHA 3JIEMEHT, IMPOCTOC
BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJTHOPOAHAS U HEOAHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTENIbHASL aTOMHAs U

11 MOJIEKYJISIpHAs Macca, KOJMYEeCTBO BEIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBast A0JIsI XUMUUECKOTO dJeMEHTa B

’ COCITUHCHUH, MOJSPHBIA 00BEM, XUMHUECKAs PEaKIWs, KIACCHU(DUKALUSA pEaKIMid: pPEakiMu COCAMHCHUS,

peaxIu pa3ioKeHUs, peakiluy 3aMEIICHHS, Peaknd 0OMeHa, 9K30- W YHAOTEPMHUYCCKUE PEaKIuH, TEIUIOBOU
3¢ deKT peaxIyn, pacTBOP, MaccoBasi O BemecTBa (IPOLIEHTHASI KOHIIEHTPAIIHS) B paCTBOPE

12 WILTIOCTPHPOBATE B3AUMOCBA3b OCHOBHBIX XHMHYECKHX MOHATUH W MPHUMCHSITH 3TU IMOHATUS MPH OMUCAHUU
BEIIECTB U UX MPEBPAICHHUIHA

1.3 HCTOJIb30BaTh XUMHUYCCKYIO CUMBOJIMKY JIJISl COCTABICHHUS (hOPMYIT BEIICCTB M YPABHCHUI XUMUYECKUAX PEAKITHI

14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, ITOCTOSHCTBAa COCTaBa, aTOMHO-MOJEKYJISIPHOTO
Y4EHMs], 3aKOHa ABOTaJipo

1.5 ONPEIENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSIX

16 KJIacCU(DUIMPOBATh XUMHUYECKUE peakiuu (M0 YHUCIy M COCTAaBY YYACTBYIOUIMX B PEAKIMH BEIICCTB, IO
TEIIOBOMY 3 deKTy)

1.7 BEIUUCIIATh OTHOCUTEIBHYIO MOJICKYIIPHYIO i MOJISIPHYEO MacCHI BEIIIECCTB

1.8 BEIYUCIIATH MACCOBYIO JIONIFO XHMHUYECKOTO JIEMEHTa IO (hOpMyJIe COCIIHEHUS,

1.9 BBIYUCIISATH MAaCCOBYIO JIOJIIO BELIECTBA B paCTBOPE

110 MIPUMEHSTh €CTECTBEHHOHAYYHBIC METO/IBI IO3HAHUS — HAOMIOICHHE, 3MEPEHIE, MOJICIINPOBAHHE, IKCIIEPIMEHT
(peanbHBIN U MBICTICHHBIN)

2 [o Teme: «BakHeHIne MpeICTABUTENN HEOPTAHMICCKIX BEIIECTBY

2.1 PacKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: OKCUJI, KUCIIOTa, OCHOBaHHE, COJIb

2.2 OTIPECIATh NPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY KacCy COSIUHEHUH mo GopMynam

2.3 KJIacCH(UITMPOBATh HEOPTaHMUYESCKIE BEIISCTBA

24 XapaKTepU30BaTh (OMUCHIBATH) OOIIUE XUMUECKHe CBOMCTBa BELIECTB Pa3IUYHBIX KJ1aCCOB, TOTBEPXkKAL
OTHCaHKNE MPUMEPAMHU MOJICKYJIIPHBIX YPABHCHUH COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITHIA

25 MIPOTHO3UPOBATh CBoﬁCTBav BEIIIECTB B 3aBUCHUMOCTH OT WX KA4€CTBEHHOTO COCTaBa, BOZMOYKHOCTH TMPOTEKAHHS
XUMHUYECKHUX MPEBPAIICHUHA B PA3IUYHBIX YCIOBHIX
CJIeIOBaTh MpaBUIIaM MOJIb30BAHUS XUMHUUECKOW MOCY0H 1 Tab0paTOPHBEIM 000PYIOBAaHHEM, a TAKXKE IPABIIIAM
oOpaleHnst ¢ BEImEeCTBAMH B COOTBETCTBHU C HHCTPYKIMSIMH II0 BBHIIOJHCHHIO JIAOOPATOPHBIX XUMHUYECKUX

26 OIBITOB 110 MONYYCHMIO H CO6I/IpaHj/IIO rav3006pa3H111x BEIIECTB (BOJIOPOAA M KHUCIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB C OMpPENIETIEHHON MacCOBOM JI0JIE pacCTBOPEHHOTO BEIIECTBA, MJIAHUPOBAThH U MPOBOIUTH XUMUIECKUE
SKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIENOYEH W KHUCIOT C TOMOIIBIO HMHIUKATOPOB (JaKMYC,
(deHondTaIenH, METHIIOPAHXK U JPYyrHe)

2.7 MIPOBOJIUTH PACUYETHI IT0 YPABHEHHUIO XUMUYECKOH peaKinu

3 ITo Teme: «llepuoanueckuit 3akoH u Ilepuoguueckas cuctema xumuyeckux snementoB . M. Menneneesa.
Crpoenne atoM0oB. XuUMH4ecKas CBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIIUNY
PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHATHH: SIAPO aroma, JJIEKTPOHHBIM CJION aToMa, aToMHas

3.1 opOuTanb, paadyc aromMa, XHMHUYECKash CBs3b, TMOJSApHAas W  HEMNOJsIpHAas  KOBAJICHTHAs  CBSI3b,
ANEKTPOOTPHIIATEIIFHOCTh, HOHHAS CBSI3b, HOH, KATHOH, aHHOH, CTCIICHb OKHACIICHUS

3.2 KJIACCH(UITMPOBATH XUMHUIECKHE 3TIEMEHTHI
ONHCBHIBATE W XapakKTepu3oBaTh TabmmuHyo ¢(opmy [leproamdeckoil CHCTEMBI XHMHUYECKHX 3JICMCHTOB:

3.3 pasnuyath TOHATHS «riaBHas noarpynmna (Arpynma)» u «mnobounas monarpynmna (brpymma)y, «Mambie» u
«0oTBIIINEY TEPHOIBI

34 packpbiBath cMbicit [lepuoamueckoro 3akoHa JI.W. MenieneeBa: 1eMOHCTPHPOBATH TIOHUMAHKE ITEPHOANICCKOM
3aBHCHUMOCTH CBOMCTB XUMHUYECKUX JJIEMEHTOB OT HX MMOJIOKeHH B [lepuoquueckoii cucremMe
COOTHOCHTh 0003HAYCHHS, KOTOpbIe HMEIOTCs B Tabmuie «[lepuogmyeckas cHCTEMa XMMUYECKHX 3JICMEHTOB

3.5 AWM. MenneneeBa» ¢ YHCIOBBIMU XapaKTCPUCTHKAMH CTPOCHHSI aTOMOB XHMHUYECKUX 3JIECMEHTOB (COCTaB U
3apsi sapa, 00IIee YHCIIO IEKTPOHOB U PaCIpeIeTICHHE MX 110 JICKTPOHHBIM CIIOSIM)

3.6 OTIPEIENIATh CTENICHh OKUCIICHUS SJIEMEHTOB B OMHAPHBIX COSTUHEHHSIX

3.7 OTIPEIENATh BUJl XUMHUYIECKOU CBsI3U (KOBAJICHTHAS M MOHHASI) B HEOPTAaHMUECKUX COSAMHEHHSIX



9 KJIACC

Kon
MpoBepsieMoro
pe3yJbTarTa

IIpoBepsieMble mNpeIMeTHbIE pPe3yJabTAThl OCBOEHHsT OCHOBHOI 00pa30BaTeJbLHOl TNPOrpaMMbI
OCHOBHOTO 0011[ero 00pa3oBaHusA

1

Ilo Teme: «BelecTBO 1 XUMHUYECKas peaKkuus»

1.1

1.2

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHUYECKUX MOHATHI: pacTBOp, 3JEKTPOJIMUTHL, HEIIEKTPOJIUTHI,
QJIEKTPOJIUTHYECKAsT ANUCCOLMAIMS, pPEakIWd HOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOEe DPaBHOBECHE,
oOpaTuMble M HEOOpaTHMBbIE pEAaKLUUH, OKUCIMTEIbHOBOCCTAHOBUTEIBHBIE PEAaKIUH, OKUCIHUTEINb,
BOCCTaHOBHTEb, OKHCICHHE M BOCCTaHOBIICHHE, aJUIOTpOnusi, aM(pOTEepHOCTb, XHMHUYECKas CBS3b
(KOBaJIeHTHasl, HMOHHAas, METaJUINYecKas), KpPHCTaJUIMUecKas peIETKa, CIUIaBbl, CKOPOCTh XHMHYECKOH
peakun

WITIOCTPUPOBATHL B3aUMOCBA3b OCHOBHBIX XUMHNYCCKUX MOHATHI U MPUMCHATH 3TU NMOHATUA IMMPU ONHMCAHUU
BCHICCTB U UX HpeBpaIHeHI/Ifl

1.3

COCTaBJIATE YPaBHECHU 3JIeKTpOJIPITPI‘-IeCKOfI JUCCOMallu KHUCJOT, menodet u coneﬁ, TIOJIHBIE H
COKpaIHéHHLIe YpaBHCHUSA peaKHI/Iﬁ HOHHOTO 0OMeHa

1.4
1.5

packpheIBaTh  CYIIHOCTH  OKHCIIUTEIBHO-BOCCTAaHOBHTEIBHBIX  PEaKIHMid  IOCPEICTBOM  COCTABJICHUS
3JIEKTPOHHOTO OaJlaHCa ATUX PEeaKIHil

MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON pEaKIUU
ITo Temam: «HemeTayipl ¥ MX COSAMHEHUS» U «MeETajbl M UX COCTUHEHUS )

2.1

XapaKTepu30BaTh (OMHCHIBATE) OOMIME W CIEHU(PUYECKHE XHUMHUYECKHE CBOMCTBAa TPOCTHIX M CIOKHBIX
BELLECTB, MOATBEPXKAAsi ONUCAHUE NMPUMEPAMU MOJEKYJSAPHBIX U HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKLMil

22

23

24

COCTaBIIATh ypPaBHEHMs pPEAKLMN, MOATBEPKIAIOIINX CYIIECTBOBAHUE TIE€HETHYECKOM CBS3H MEXKIY
BELIECTBAMH PA3INYHBIX KIaCCOB

IIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOXKHOCTH MPOTEKAHUSI XUMHUECKUX
IIPEBpAIEHNH B Pa3IHYHBIX YCIOBHSIX

ClIeIoBaTh IpaBWJIaM II0JIb30BaHMST XUMHYECKOW IMOCYJOH W J1a0opaTOpHBIM O00OpYIOBaHHEM, a TaKKe
npaBuiiaM OOpalleHHsi C BELIECTBAMH B COOTBETCTBHHM C MHCTPYKLMSMH II0 BBINOJHEHUIO Ja0OPaTOPHBIX
XMMHYECKHX OIBITOB IO NOJYYEHUIO U COOMPAaHUIO ra3000pa3HbIX BELIECTB (aAMMHUaKa M YIIEKHUCIIOTOo ra3a)

25

NPOBOANTH PEAKIMH, IOATBEPXKAAIOIINE KaueCTBEHHBI COCTaB pa3IMYHBIX BEIIECTB: pPAaclO3HABAThH
ONBITHBIM IyTEM XJIOpHUI-, OpoMua, HoauAa, KapOoHart, docdar, cunukar, cyib(aT, T'MIPOKCHANOHBI,
KaTHOHbI aMMOHHS, HOHbI U3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIME B BOIHBIX PACTBOPaX HEOPraHUYECKHX
BEILECTB

32

ITo Teme: «XuUMUS U OKpYy>KaOLIAsl Cpeaa»

PacKpbIBaTh CMBICI OCHOBHBIX XuMmudeckux nonstuid: [IJIK Beniectsa; koppo3usi METAIIOB

IIPUMEHSTh OCHOBHBIE OIIEpaIM MBICIUTEIBHON AESITEeIbHOCTH — aHAJIN3 U CHHTE3, CpaBHEHHE, 0000IIeHHe,
CHUCTEMATH3allMI0, BBIBJICHHE NPHYMHHO-CICACTBEHHBIX CBA3€H — I H3y4YEHHsS CBOMCTB BEIIECTB H
XMMHUYECKHX PEaKIWii; eCTeCTBEHHOHAyJYHbIe METOABI IIO3HAHMSA — HAONIOJCHHME, H3MEpeHue,
MO/JIETTMPOBAHNE, SKCTIEPUMEHT (pealbHbI U MBICTIEHHBIH)

MMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

8 KUIIACC

Kon IIpoBepsieMBblii 3J1eMEHT CO/IePKAHUSA

1 [lepBoHayaNbHBIE XUMUYECKUE TTOHSATHUS

11 [Ipenmer xumun. Poib XuMuu B KU3HU YesoBeKa. XUMUS B cUCTEME HayK. Tena u BemecTBa. OU3nUecKUe CBOWCTBA
BELLECTB. ArperaTHOE COCTOSIHUE BEILECTB

1.2 [TonsTHe 0 MeTOaX MO3HaHMs B XUMUU. UncThle BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei

13 ATOMBI U MOJIEKYJIbI. Xumunueckue diaeMeHTsl. CHMBOIBI XUMHUYECKUX DJIEMEHTOB. HpOCTBIe U CJIOKHBIC BEUIECCTBA.
ATOMHO-MOJIEKYJIIPHOE YUYEHHE
Xumudeckass popmyna. BaneHTHOCTh aTOMOB XUMHYECKHX SJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

1.4 OtHocuTenbHas atoMHasi Macca. OTHOCUTENbHAs MOJIEKYJIsipHast Macca. MaccoBasi 10J1s1 XUMHUYECKOI0 3JIEMEHTa B
COETUHEHUH

15 Konuuectso BellleCTBa. Mous. Monsipaas Macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U YUCIIA CTPYKTYPHBIX €IUHMII
BemiecTBa. Pacuérel mo hopmynaM XUMUYECKHX COCTUHCHUIN

1.6 dusnuecknue U XUMUUECKHE SBJIEHHSA. XHUMHYECKas pCakuusa u eé IIpU3HAKHU. 3akoH COXpaHCHHA MacCChbl BCIICCTB.
Xumudeckue ypaBHeHHs. Kiaccnbukanus XUMUYEeCKUX PEaKInil (COeIMHEHUs, pa3lIoKEHHs, 3aMeEIIeHUsI, 00MeHa)
XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCYION, C TIpaBUIIaMH pa0bOThI B JIAOOPATOPUH U MPUEMAMH

1.7 oOpamenuss ¢ J1abopaTOpHBIM 00OpyJOBaHWEM, H3YYCHHE U ONHCAaHWE (PU3NIECKUX CBOWCTB 0Opa3IoB
HEOPTaHMYECKUX BEIIECTB, HAOMOAeHNe GU3UUecKuX (TIaBIeHHE BOCKA, TasHUE JIb/1a, PACTHPAHKE caxapa B CTYIIKE,




KANICHWE W KOHJICHCAUWS BOABI) M XUMHUYECKUX (TOpEeHHE CBe4YH, MpPOKaJMBaHHE MEIHOH IPOBOJIOKH,
B3aUMOJICHCTBME MeJla C KUCIIOTOW) SIBICHUH, HAOJIOJCHWE M ONKMCAHME MPU3HAKOB IPOTEKAHHUSI XUMHYECKUX
peakuuii (pasjokeHHe caxapa, B3aMMOJCHCTBHE CEPHOM KHCJIOTHI C XJIOPHJIOM Oapwus, pa3jioKeHHE TI'MAPOKCHIA
menu(Il) npu HarpeBanum, B3auMmoseiicTBue xene3a ¢ pactBopoMm conu Mean(Il), n3ydenue crocoGoB pasneneHus
cMeceil (C MoMOIIBI0 MarHuTa, (PMIIbTPOBAHNE, BBITAPUBAHNE, TUCTHILUILMS, XpoMaTorpadus), IpOBEAECHHE OUUCTKH
MIOBAapEHHOW CONHM, HAONIONCHWE ¥ ONHCaHWE pE3yIbTATOB IIPOBEACHMS OIBITA, WILIFOCTPHUPYIOMIETO 3aKOH
COXpaHEHMs MACChl, CO3JaHNE MOJIeNIe MOJIEKy (IIapOCTEP KHEBBIX)

Baxneiimnue MpCACTABUTEIN HCOPTaHUYCCKUX BCUICCTB

2.1

Bosnyx — cmech razos. CoctaB Boszayxa. Kuciopon — aneMeHT u mpocToe BellecTBo. HaxoxkneHue kuciopona B
npupojie, Guznueckre n XxuMuUYeckue coiictBa (peakuuu ropenus). Oxcunabl. [Ipumenenue kucnopopa. CrocoOs!
MOJyYeHHsl KHciopoga B Jjaboparopun M TpoMbIILIeHHOCTH. KpyroBopor kucinopona B mpupoxpe. O30H —
QJUTOTPOIIHAS MOU(HKAIHS KUCIOPOia

2.2

TenmoBoit >PPeKT XUMHUECKOW pPEaKIHH, TEPMOXHUMHUYECKHE YpPaBHEHHSA, HK30- M DHIOTEPMUYECKHE PEaKIIHH.
TorumBo: yrosb 1 MeTaH. 3arpsa3HeHHE BO34yXa, YCUIICHHE TAPHUKOBOTO 3 (eKTa, paspyIieHHe 030HOBOTO CIIOS
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Boznopon — anemeHT u mpoctoe BemmecTBo. HaxoxaeHne Bomopoaa B MpHpose, GU3HIECKHE M XUMHYIECKHE CBOICTBA,
MPIMEHEHHE, CIIOcOo0b!I noydeHus. KucnoTs! u conn

MonsipHbli 00bEM Ta30B. Pac4éThl M0 XMMUYECKUM YPaBHEHUSIM

2.5

dusnueckue cBoicTBa BoAbl. Boma kak pactBoputens. PacTBopsl. HackllieHHble M HEHACHINIEHHBIE PAcTBOPHI.
PacTBOpHMOCTH BeIecTB B Boje. MaccoBas 10Jis BEIIECTBA B pacTBOpe. XUMHUUECKUE CBOMCTBA BoAbl. OCHOBaHMUS.
Ponp pacTBOpOB B MpHpOJE W B JKHU3HU uesoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHHE MPHUPOTHBIX BOI.
OxpaHa ¥ 0YHUCTKA NPUPOHBIX BOJ

2.6

Krnaccudukanus Heopranumdeckux coeanHenuit. Oxcnapl. Kiaccupukanus okcuoB: coneodpasyromye (OCHOBHbIE,
KUCIIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. HoMmenknarypa okcugoB. dusudyeckue U XMMUYECKUE CBOHCTBA
oxcuoB. IlorydeHne oKcuaoB

2.7

OcuoBanmsa. Kiaccudukarnms ocHOBaHWI: MIEMOYM W HEpPacTBOPUMBIE OCHOBaHWA. HoMeHKIaTypa OCHOBaHHIL.
dusnyeckue U XMMUYECKHE CBOMCTBA OCHOBaHMM. [TosryueHne ocHOBaHUM

2.8
29

Kucnorsl. Knaccupukamus kucmor. HomeHknmatypa kucimor. Ou3ndeckne W XUMHYECKHE CBOMCTBAa KHUCIOT. Psn
aktuBHOCTH MeTauioB H.H. bekerosa. [Tonyuenue kucnor

Comu. Homenknatypa coneit. uznueckue U XuMUUIecKue cBoicTBa cofiel. [lomyuenue coeit

2.10

I'eneTnueckas CBSI3b MCXKIY KjIacCaMH HCOPIraHUYCCKUX COC}II/IHCHI/Iﬁ

2.11

3.1

XUMHYECKUI SKCHEPHMEHT: KadyeCTBEHHOE OIpPEICICHUE COAEpXKaHUs KHCIOpoJa B BO3AyXe, MOIydYeHHE,
cobupaHue, pacrio3HaBaHNE U M3Y4YEHHE CBOHCTB KUCIOPOAA, HAOIIOICHHE B3aUMO/ICHCTBYS BEIIECTB C KUCIOPOAOM
1 YCJIOBHS BOZHUKHOBEHUS 1 TPEKPAICHNs TOpeHust (T0kapa), 03HaKOMIIEHHE ¢ 00pa3liaMy OKCHIOB 1 OIMCaHHUE UX
CBOWCTB, MOJy4YeHHE, COOMpaHMe, PACMO3HABaHHWE M H3yUEHHE CBOMCTB BOJOpOJa (TOpPEeHHE), B3aHMMOJACHCTBHE
Bogoponia ¢ okcunom Memu(Il) (Bo3MOXXHO HCHONB30BAaHUE BHIECOMATEPHANIOB), HaOIIOJeHHEe 00pa3IoB BEUIECTB
KOIW4YeCTBOM | MO, HCCIeIOBaHME OCOOCHHOCTEH pPAcCTBOPEHHS BELIECTB C PAa3IYHOM PAacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONpPEAEIEHHON MACCOBOM J0JIeH pacTBOPEHHOIO BELIECTBA, B3aUMOJAECUCTBUE BOJBI C
MeTaJulaMH (HaTpueM H KaJbIieM) (BO3MOXKHO MCIIOJIh30BaHUE BHIEOMATEPHAIIOB), ONIPEAETICHUE PACTBOPOB KHUCIOT
U Ieno4el ¢ MOMOIIbI0 MHIUKATOPOB, HCCIIEJOBaHHE OOpa3I[OB HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IeHNe N3MEHEHHSI OKPacKH MHIMKATOPOB B PAaCTBOPAX KHUCIJIOT U LIEJI0Ye, N3ydeHne B3aMMOACHCTBHUS OKCHIa
menu(Il) ¢ pacTBOpOM cepHOH KHCIOTBI, KHCJIOT C METaulaMM, peakuuil HeHTpanu3alud, IOoJIydeHHE
HEpacTBOPHMBIX ~ OCHOBaHWH, BBITECHEHHE OJHOTO MeTalyla JAPYIrMM M3  pacTBOpa COJNH, pelIeHHUE
SKCTIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeHIme Kilacchl HEOpPraHMYECKUX COSANHEHUI

Ilepronndeckuii 3akoH u Ilepuonuueckas cucrema xumudeckux viemMeHToB J[.M. MenneneeBa. CTpoeHne aToMOB.
Xumudeckas cBa3b. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH

HepBbIe IIOIIBITKH Knaccmbmcam/m XUMHYECKHX dJieMeHTOB. [ToHsITHE O rpynmnax CXOJHBIX 3JIEMEHTOB (H_ICJ'IO‘IHBIC u
LIEJI0YHO3eMENIbHbIE METAJIIbI, aJIOreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OoTepHbIe OKCUABI U
TUPOKCUBI

3.2

ITepuoanueckuii 3akoH. [lepuoguueckas cucrema xumuyeckux snementoB J[.M. Menneneea. Koporkonepuoanas u
JUTMHHOTIeproaHass ¢Gopmbl [lepuoamueckoit cuctembl xumudeckux snemeHToB J[.M. MenneneeBa. Ilepuoapl u
rpynnbl. DU3WYECKU CMBICI MTOPSIIKOBOTO HOMEPA, HOMEPOB NEPHUO/IA U TPYIIIHI 3JIEMEHTA
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Crpoenne aromoB. CocraB aTroMHbIX sizep. M3oTtombl. Dnekrponsl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumudeckux 3nueMeHToB llepuommaeckoit cuctemsl .M. MenneneeBa. XapaKkTepUCTHKa XUMHUYECKOTO
3JIEMEHTa 110 ero noJioxkeHuto B [lepuoauueckoit cucteme [1.1. Menneneesa

34

3.5
3.6

3aKOHOMEPHOCTH H3MEHEHMs paauyca aTOMOB XUMHMUYECKHX 3JIEMEHTOB, METAJNIMUECKUX U HEMETaNIMueCKUX
CBOMCTB MO rpynmnaM u nepuojaam. 3HaueHue Ilepuoaudeckoro 3akoHa u Ileproandeckoll CUCTEMbl XMMHUYECKHX
9JIEMEHTOB JUIsl Pa3BUTHs HAYKH U pakTHKH. J[.J1. MenneneeB — y4€HbIN U IrpaskiaHUH

Xumudeckasi cBsi3b. KoBajieHTHas (IOJsipHAss M HETOJSIPHAsl) CBSI3b. ODJIEKTPOOTPUIATENIBHOCTh XHMHUYECKHX
as1eMeHTOB. VloHHas CBSI3b

Crenenp okuciieHus. OKHUCIUTEIHPHOBOCCTAHOBUTEIBHBIE PpCaKIuu. Hpoueccm OKHMCJICHHUSI MW BOCCTAaHOBJICHHA.



OKUCIIUTENIN ¥ BOCCTAHOBUTEIIN

3.7

XUMIYECKUI IKCIIEPHUMEHT: W3yUeHHE OOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aHMMOJACHCTBHE TMAPOKCHIA
IMHKA C PacTBOpaMH KHCIOT ¥ IIEJOYeH, MPOBEACHHE OIBITOB, WIIIOCTPHPYIOUNX NPHUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBHTEIILHBIX PeaKIuid (TOpPCHHE, PEAKIMH PA3JIOKCHHS, COCTUHCHHS)

Kopn

9 KJIACC

IIpoBepsieMblii 3J1eMeHT COJlepKAHUSA
BemectBo u xumuueckas peakius. [loBropenue

1.1

[epronmaeckuii 3akoH. [leprogmueckas cucrema xummdeckux snemeHToB .M. MenpeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB XHMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KajlMsl, KaJbLUI U UX
COEIMHEHUH B COOTBETCTBHH C MOJIOKEHUEM 3JIEMEHTOB B [lepuoinueckoii CucTeMe U CTPOSHUEM HX aTOMOB

1.2

CtpoeHme BemecTsa: BUABI XUMHIECKOH CBA3U. THIBI KPUCTAUTMYECKUX PEIIETOK, 3aBUCHMOCT CBOIMCTB BEIIECTBA
OT THUMNA KPUCTAJUTMYECKOI peIETKN 1 BUAa XUMHIECKOH cBsi3u. Kitaccndukanus 1 HOMEHKJIaTypa HEOPTaHMIECKUX
BellecTB (MEXAYHApOaAHast U TPUBHAIbHAs). XMUMHYECKHUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kilaccam
HEOPTaHMUYECKUX COECAMHEHHH, TeHeTUYeCcKasl CBA3b HEOPraHMUECKUX BEIECTB

1.3

Krnaccudukanms XuMuIecKnX peakiuii M0 pa3IHdHbIM MpU3HAKaM (II0 YHCIy U COCTaBy YYacTBYIOUINX B PEAKIHH
BEIIECTB, M0 TETIOBOMY 3(h(heKTy, 0 N3MEHEHHIO CTETIEHEH OKUCIICHUSI XUMHYECKIX 3JIEMEHTOB, 10 00PaTUMOCTH,
[0 YYacTHIO KaTalu3aropa). DK30- M JHAOTEPMHUYECKHE PEAKLIUH, TEPMOXHMHUYECKHEe ypaBHeHHA. [loHsTHE O
CKOPOCTU XUMUYECKOM peaKuu

1.4

1.5

1.6

1.7

ITousatue 06 O6paTI/IMLIX u HeO6paTI/IMHX XUMHUYCCKUX PCAKIUAX. [lonsiTHE O TOMOTIE€HHBIX H TCTCPOTCHHBIX
peaknuAx. IloasaTHe 0 XUMHYECKOM PaBHOBCCHUU. (I)aKTopLI, BJIMAIOIMIAE Ha CKOPOCTb XHUMHYICCKOM peakuuun u
TIOJIOKCHUEC XUMUYCCKOI'0 paBHOBECHUSA

OKHCIIUTENTHHO-BOCCTAHOBUTENIHBIC PEAKIIMH, DIICKTPOHHBIH OalaHC OKHUCINTEIbHO-BOCCTAHOBUTEIHHOW PEaKIHu.
CocraBieHHe ypaBHEHHU OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C HCIIOIH30BAHHEM METOMAA 3JIEKTPOHHOTO
OanaHca

Teopust SIEKTPOIUTUUECKON IUCCOIUAIUK. OJEKTPONHUTHI W HEIJICKTPONUThl. KaTHOHBI, aHWOHBL. MeXxaHu3Mm
JUCCOIMAIIMK BEIICCTB C Pa3IMYHBIMH BUIaMU XHMHUECKOH cBs3u. Cremensb aucconuaiuu. CUIbHBIC U ClIaObIe
ANEKTPONHTHL. Peakimy HOHHOTO oOMeHa. Y CIOBHUS MPOTEKaHMs peakiinii HOHHOTO OOMEHa, TIOJIHBIC U COKPAIIEHHBIC
HOHHBIE ypaBHeHHA peaknuid. CBoiicTBa KHCIOT, OCHOBaHMH W COJEH B CBETe IIPEACTaBICHUH 00
ANEKTPONUTUICCKON aucconranyy. KauecTBeHHbIC peaknny Ha HOHBL. [IOHSATHE 0 THAPOIN3E Coel

XUMHUYECKUI IKCIEPUMEHT: 03HAKOMJICHHE C MOJENIAMHU KPUCTAJUIMYECKUX PEeIIETOK HEOPraHWYECKHX BEIIECTB —
METa/UIOB U HEeMeTalIoB (rpadura U alMasa), CIOXKHBIX BELIECTB (XJIOPHAA HATPHA); UCCICIOBaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOM pEakKIMd OT BO3JACHCTBHS pA3IMYHBIX (PAaKTOPOB; HCCICAOBAHUE SIICKTPOIIPOBOAHOCTH
pacTBOpPOB  BEUIECTB, Hpollecca JUCCOLMANMU KHCIIOT, IIenodeld M colell  (BO3MOXKHO — HCIIOJIb30BaHUE
BH/IEOMATEPHAIOB); TPOBEICHHUE OIBITOB, WLIIOCTPUPYIOUIMX IMPU3HAKK NPOTEKaHMS peakuuii MOHHOTO OoOMeHa
(oOpa3zoBaHune ocaska, BhACIEHHE ra3a, 00pa3oBaHNE BOBI); ONBITOB, HILUTIOCTPUPYIOIINX MPUMEPH! OKHCINTEIHHO-
BOCCTaHOBHTEIbHBIX pPEaKIMi (TOPEHHE, PEaKLMH Pas3JIOKEHUs, COCIUHEHHMS); pPaclO3HaBaHWE HEOPTaHMYECKHX
BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIMil HAa HOHBI; PeIIeHHe SKCIIepUMEHTAIbHBIX 33134

2.1

2.2

Hemeramisr u ux COCIUHCHUA

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CcTerneHHn okucienus. CTpoeHue
u (uznueckue CBONCTBAa TPOCTHIX BEIIECTB — TaJOTeHOB. XHMHUYECKHE CBOWCTBA Ha TMpUMepe XJopa
(B3aMMOJEHCTBHE C METaUlaMH, HEMeTaulaMH, Iesnodamu). XisopoBojopoxa. CoisiHass KHCIOTa, XMUMHYECKHE
CBOHCTBa, IOJIydeHHe, NpuUMeHeHue. JlelicTBue Xjopa M XJIOPOBOAOpOJa HAa OpraHW3M deloBeKa. Baxneimme
XJIOPHIBI U MX HAXOX/ICHHUE B IIPUPOJIE

Oourast xapaktepuctuka 3jeMeHToB VIA-rpymmbl. OCOOSHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHbIC CTCICHH
okucneHus. CTpoeHHe U (U3MYECKHE CBOMCTBA TIPOCTBIX BEIIECTB — KHCIOPOAa M CEphl. AJUIOTPOIHBIE
Mogu(dUKaMK KHCIOpoJa W cepbl. XHWMHUYECKHe cBoWcTBa cepbl. CepoBOIOpOA, CTpOCHHE, (QHU3WYECKHE U
XMMHUUYECKHe CBOWCTBA. OKCHIIBI Cepbl KaK IMPEACTaBHTENN KUCIOTHBIX OKcHAOB. CepHast KHCIOTa, (QU3NYECKHE U
XMMHUYECKHE CBOMcTBa (0OIIME Kak IpeICTaBHTENs Kilacca KHCIOT W crenuuueckue). XUMHUUECKHE peakiny,
JIeXKalle B OCHOBE NMPOMBIIUIEHHOTO CIoco0a morydeHust cepHoil kuciotsl. [Ipumenenue. Conu cepHOI KHUCIIOTHI,
KavyecTBEHHas peakiys Ha cynbdaT-noH. HaxoxneHue cepbl 1 e€ coeAMHEeHUH B IpUpoJie. XUMHUYECKOe 3arpsi3HEHUE
OKpYXKalollel Cpeabl COeMUHEHUSAMH cepbl (KUCIOTHBIE JOXK[IM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MIPEJOTBPALICHUS
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OOmrast xapakTepucTHKa d1eMeHTOB VA-rpynmbl. OcCoOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC CTCICHH
OKHUCIICHHS. A30T, PacHpOCTpaHEHHE B MPHPOJC, (U3MUECKHE U XHMHYEeCKHe cBoiicTBa. KpyroBopoT azora B
npupojge. AMMHuaK, ero (U3UYECKUE W XUMHUYCCKHE CBOICTBA, MONydyeHHWe W npuMeHeHue. COlM aMMOHHS, WX
(u3uuecKkre U XUMUYECKHEe CBOWCTBA, MpuMeHeHrne. KauecTBeHHas peakiys Ha MOHBI aMMOHUS. A30THasi KHCJIOTa,
e€ monmydeHue, PU3NIECKHEe M XUMUIECKHE CBOMCTBA (00IIHe KaK MPeICTaBUTENS Kilacca KHCIOT U CIIeu(UIeCKue).
Hcmonb30BaHne HUTPATOB W COJIEH aMMOHHSI B KaueCTBE MHUHEPAIbHBIX yA0OpeHWH. XHUMHUYECKOe 3arps3HeHhe
OKpYIXKaIoIIe cpebl COSTMHEHUSIME a30Ta (KHUCIOTHBIE 0N, 3aTPS3HEHUE BO3IyXa, IIOYBBI U BOJIOEMOB)
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®ocdop, amnorponnHsie Moaudukanuu ¢docdopa, Guznueckue M xumuueckue cpoictBa. Oxcun docdopa(V) u
¢docdopHas kucioTa, (PU3NUECKHE W XUMHYECKUE CBOICTBa, mosrydeHue. lcnonezoBanue QocdaroB B KayecTBe
MHUHEPAIbHBIX yI00peHUI
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2.6

OOmast xapakrepuctuka siaeMeHTOB IVA-rpynmbl. OcoOCHHOCTH CTpPOCHHS aTOMOB, XapaKTEPHBIE CTEIEHH
OKHCJICHHS. YTIIEpOoJ, JJIOTPOIHbIE MOAM(UKALNY, PACHPOCTpaHEHHE B NPHPOAE, (U3NYECKHUE M XUMUYECKHUE
cBoiictBa. Ancop6uus. Kpyrosopor yriepona B mpupoae. Okcuabl yriepona, UX (DU3MUECKHE U XUMUYECKHUE
CBOICTBa, AEHCTBUE HA JKUBBIE OPraHU3MBbI, MOJYYCHUE M NPUMEHEHHE. DKOJOTUYECKHE MPOOJIEeMBbl, CBSI3aHHBIE C
okcuzgoMm yriepona(IV); runoresa rinoGasHOTO MOTEMJICHUS KJIMMaTa; TapHUKOBEIH 3 dekT. YronpHas kucnora u eé
coiH, UX (U3MYECKHEe M XMMHUYECKHE CBOWCTBA, ITOJydeHUE W NMpuMeHeHne. KadecTBeHHas peakuust Ha KapOoHAT-
noHsl. Vcrions3oBaHne KapOOHATOB B OBITY, MEANIIMHE, IPOMBIIIICHHOCTH M CEILCKOM X035HCTBE

HepBOHa‘-IaJ'ILHI)Ie mnoHatust o6 OpPraHUYCCKUX BEIIECTBAX KaK O COCAUHCHHUAX Yrjiepoaa (MeTaH, 9TaH, 3TUJICH,
allCTUJICH, 3TAaHOJI, INTUICPUH, YKCYCHas KI/ICJ'IOTa). Hx cocTaB 1 XMMHYECKOE CTpOCHHUE. Tlonstue 0 GHOJIOrMYECKHU
BaXHBIX BCLICCTBAX: XXHpax, 6en1<ax, yrjiaeBoJax — U HUX POJIM B KU3HU YCJIOBCKA. MaTepI/IaJ'H)HOC CIAUHCTBO
OPraHUYCCKUX U HECOPraHNMICCKUX COCAUHECHUI

2.7

KpemHuid, ero ¢pusnveckue 1 XUMHIECKUE CBOICTBA, MOJydeHUE 1 npuMeHeHne. CoeJMHeHNsT KPEMHUS B IPUPOJIE.
OOmme npencrasieHus o6 oxcune kpeMuusi(IV) u kpemHueBoit kucinore. CHIMKaThl, UX HCIOJIB30BaHUE B OBITY,
MEJUIMHE, TPOMBIIIJICHHOCTH. BaKHEHIIMe CTpOUTENbHBIE MaTepHajibl: KepaMHuKa, CTEKJO, LEMEHT, OeTOH,
xese300eToH. [1poOiieMbl 6€30aCHOTO UCIIOJIB30BAHUSI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOMN JKU3HU

2.8

XUMHYCCKUI HSKCICPUMEHT: HU3yYCHHE OO0pa3sllOB HCOPTaHUYCCKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEICHUEC KAaYCCTBCHHBIX pEaKIUil Ha XJIOPHI-UOHBI M HAOJIOJCHUEC NPU3HAKOB HX TMPOTCKAHUS; OIBITHI,
oTpaxkarolye (GU3MYECKHe W XUMHYCCKHE CBOWCTBA TaJIOTCHOB M HMX COCAMHCHHHA (BO3MOXKHO HCIIOJNB30BaHUEC
BHJICOMATEPHAJIOB); O3HAKOMJICHHE C 00pa3IiaMu XJIOPHUIOB (TAJIOTEHUIOB); O3HAKOMJICHHE C 00pasliaMu Cephl U e
COCAMHEHUSIMH (BO3MOXKHO HCIIOJIBb30BaHUE BHACOMATEPHANIOB); HaOJIO/AEHHE Mpoliecca OOYIIMBaHUs caxapa I0J
JICUCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI; U3yICHUE XUMUUSCKUX CBOWCTB pa30aBICHHOM CEPHOM KHCIIOTHI,
MPOBEJICHUE KAauYeCTBEHHOM peakinu Ha Cyib(haT-HOH M HAOIIOJCHHUE MpU3HAKA e€ MPOTEKAHUs; 03HAKOMIICHHUE C
¢du3nyecCKUMHE CBOWCTBaMH a30Ta, (Gocdopa ¥ HUX COCAUHCHHUH (BO3MOXKHO HCIOJIb30BaHHE BHUICOMATEPHAIIOB),
obpasiamMu a30THBIX U (OCHOPHBIX YIOOpEHHI; MONydYeHHe, cOOUpaHue, paclo3HABAHHE M W3YYCHUE CBOMCTB
aMMHaKa; TPOBE/ICHHE KAYECTBCHHBIX peakiuii Ha MOH aMMOHUS W (ochaT-HOH M H3yYeHHE IMPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHLECHTPUPOBAHHON a30THOW KHCJIOTHI € MeEAbI (BO3MOXXHO HCIOJIb30BaHUE
BH/ICOMATEPHAIIOB); U3yUeHNE MOJIeiell KPUCTAJUIMYECKUX PelIETOK anMasa, rpadura, QyiuiepeHa; 03HaKOMIICHHE C
MPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTrasa; MoJy4eHHE,
coOupaHue, pacro3HABAHMEC W H3YYCHHUE CBOWCTB YIJICKUCIOrO Ta3a; IPOBEICHHE KAYECTBCHHBIX PCaKIMi Ha
Kap6OHaT- U CUJIMKAT-UOHBI U HU3YUCHUC TMPU3HAKOB UX IMPOTCKAHUA; O3HAKOMJIICHHUC C nponyKuHeﬁ CUJIMKATHOM
IMIPOMBINICHHOCTH; PECIICHUE SKCTICPUMCHTAJIbHBIX 3a4a4 IO TEME «BaxkHeiinme HeMeTaJUIbI U UX COCAUHCHUA»

MeTamiel ¥ Ux COCOUHCHUA

3.1
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O6H.Iaﬂ XapaKTCPpUCTHKAa XUMHWYCCKUX DJICMEHTOB — MCTAJJIOB Ha OCHOBAaHUM HX ITOJIOKCHUSA B HepHO,Z[I/I‘{eCKOﬁ
CHCTEME XHUMHYCCKHUX DJICMCHTOB HI/I MeHz[eneeBa n CTPOCHHS aTOMOB. C’I‘pOCHI/IC METauIoB. MeTtaiunmdeckas
CBS3b U MCTAJNIMYCCKAS KPUCTAJIIIMYCCKA pCH.IéTKa. 3HCKTpOXI/IMPI‘I€CKI/II\/’I paAa HaHp?[)KeHI/Iﬁ METAJIJIOB

®dusnyeckne W XuMHUeckne cpoiictBa MertauioB. OOmme crocoObl mosrydeHust MerayuioB. IloHsTne o Koppo3un
METaJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl MX OT Koppo3uu. CruiaBel (CTanb, YyryH, AIOPaIOMUHHNA, OpOH3a) M HX
IIPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH

Illenounsie MeTamibl: nonoxxenue B [lepuoanueckoil cucteMe xumuueckux 3neMenToB J.M. MenneneeBa; ctpoeHue
HX aTOMOB; HaX0XXJIeHHE B pupojae. Puzndeckne 1 XMMUIECKHe CBOWCTBA (Ha IMpuUMepe HaTpus U Kanusi). OKCHIsl u
TUAPOKCUIBI HATpUS U Kanud. [IpuMeHeHre MIeJTOYHbIX METAJJIOB U UX COEIMHEHU I

IllenoyHo3eMenbHbIE METANIIBI MArHUH U Kaibluii: noJokeHue B [lepuonnyueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J.W. MenneneeBa; CTpOCHHE UX aTOMOB; HaXOxkJAeHUE B npupoje. Pusnueckue U XUMUYECKUE CBOWMCTBA MarHus U
KanpLusl. BaxxHeline coeguHeHuUs Kaablusi (OKCUJL, THIPOKCH], conn). JKECTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHEeHHsI
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Amromunuii: nonoxxenue B Ilepuoandeckoil cucteme xumudecknx syemeHtoB J[.M. MeHzeneeBa; cTpoeHHE aToma,
HaxoXxjieHne B npupoje. Dusnyeckue M XUMHUYECKHE CBOICTBAa aTIOMHUHHA. AMQOTEpHbIE CBOWCTBA OKCHIA U
mnpoxcmla AIITFOMUHUA

3.6

XKenezo: momoxenne B [lepuomnmveckoil cucreme xummdecknx 3iemeHToB J[.M. MeHaeneeBa; CTpOCHHE aToMa;
HaxoXXJeHne B mpupoae. Pu3ndeckne U XMMHUYECKHE CBOICTBA jkeneza. OKcuapl, THAPOKCUAB U conu xene3a(ll) n
xene3a(Ill), ux cocras, CBOMCTBA U MOJTydeHUE

3.7

XUMUYECKUH SKCIEPUMEHT: O3HAKOMIJIGHHE C 00pa3laMu METaJUIOB M CIUIABOB, MX (PH3MYCCKUMH CBOWCTBAMU,
U3yYCHHE pPEe3yJbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO WCIOJB30BAaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCUIA KAJBIHsI ¥ HATPHS C BOJOH (BO3MOXKHO HCIIOJIb30BAaHKE BHCOMATCPUAIIOB); HCCICIOBAHUEC
CBOWCTB KECTKOM BOJBI; MpOIEcca TOPEHHs Keje3a B KUCIopoJe (BO3MOXHO HCIOJIB30BaHUE BHEOMATEPUAIIOB);
MIPU3HAKOB MPOTEKAHUS KAYCCTBEHHBIX PEaKIMi Ha WOHBI (MarHus, KajbllHs, allOMUHE, uHKA, xenae3a(ll) u
xeneza(lll), mequ(Il); HaGmroneHWe W omMHMCaHWE TPOIECCOB OKpAIIMBAHHS IUIAMEHH HOHAMHU HATpUWsS, Kalus U
Kajablusg (BO3SMOJKHO HCIOJIb30BAHHE BHICOMATEPHAIOB); HCCIACIOBaHHE aM(pOTEPHBIX CBOMCTB THIAPOKCHIA
QTIOMUHHUS W THUAPOKCHIA [MHKA; PEIICHHE SKCICPUMEHTAIBHBIX 3a1a4 Mo Teme «BaxHe#mue MeTaiuibl U HX
COCTUHEHUS



4 XuMmus 4 OKpysKaromas cpeaa

HoBble MaTepuansl U TexHOJIOTHMU. BelecTsa 1 MaTepuaibl B MOBCEHEBHON KU3HH YEJIOBEKA. XUMUS U 37I0POBbE.
4.1 be3omacHoe MCTIONB30BaHUE BEIIECTB 1 XUMUYECKUX peakiuuii B ObITY. [lepBas MOMOIIs MTPH XUMHUIECKUX OXKOTax U
OTpaBICHUSIX

OCHOBBI 3KOJIOTHYECKOH TPaMOTHOCTH. XWMHYECKOe 3arpssHeHue okpyxaromeil cpenst [1IK. Poms xumum B
4.2 pelIeHn: 3KoNoTHYecKuX mpobieM. [IpupomHble MCTOYHUKH YTIIEBOJOPONOB (Yroylb, MPUPOIHBIA Tra3, HE(TH),
MPOXYKTHI X MEPepabOTKH, HX POJIb B OBITY U IPOMBIIIIIEHHOCTH

4.3 XUMIYECKUI SKCIEPUMEHT: N3ydeHHE 00pa3lioB MaTepHaNIOB (CTEKIIO, CTUIAaBBI METAJIIOB, TOJIMMEPHBIC MAaTCPHAIIBI)

INPOBEPAEMBIE HA OI'D IO XUMHUHMN TPEBOBAHUSA K PE3VYJIBTATAM
OCBOEHMA OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUs

1

1.1

IIpoBepsiemble TpeGOBaHUS K MNpeAMETHHIM pe3yJbTaTaM 0a30BOro YpPOBHSI OCBOEHHSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBanus Ha ocHoBe ®I'OC

[IpencraBnenue:

0 MO3HABAEMOCTH SIBJICHUN MPHUPOJIBI, TOHUMAaHUEC OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECCKON HAYKH Kak
00JaCTH COBPEMEHHOTO CCTCCTBO3HAHHS, KOMIIOHCHTA OOIICH KyIbTYphl M MPAKTUYECKOH NEATEIHHOCTH
YENIOBEKA B YCIOBUSAX COBPEMEHHOTO OOIIECTBA; MOHMMAaHUE MECTa XMMHUHU CPEIIU IPYTHX €CTCCTBEHHBIX HAYK

1.2

0 HAy4YHBIX METOJaX TMO3HAHMS, B TOM YHCJIE DKCIEPUMEHTANIbHBIX M TEOPETHUECKUX METOJIaX HCCIeAOBaHUS
BEIICCTB U U3yUYCHHS XUMHUYCCKUX PEAKIIUi; YMEHHUE HCITOJIH30BaTh MOJICIH /I OOBSICHEHUS CTPOCHHS aTOMOB
U MOJIEKYI

1.3

0 cepax mpohecCHOHATBHON EATENBHOCTH, CBS3aHHBIX C XHMHEH M COBPEMEHHBIMH TEXHOJOTHAMH,
OCHOBAHHBIMH HAa OOCTUXXCHUAX XUMHYECKOH HayKH, 4YTO MMO3BOJIUT O6y‘{a}OH_[I/IMCSI paccMaTpuBaTh XUMHUIO KaK
chepy cBoeit Oyaymieil mpod)eCCHOHAIBHON ESITEIBPHOCTH W CICIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
poGUILHOTO TPEAMETa MPH MEPEX0Ie Ha YPOBSHB CPEIHET0 0011ero 00pa3oBaHus

2.1

2.2

BJ'IaZ[eHI/Ie CHCTEMOM XHUMHYECCKHX 3HAHUH U YMCHUC TNPUMCHATH CUCTEMY XHUMHUYCCKUX 3HaHPIﬁ, KOTOpas1
BKIIHOYACT:

BOKHEHIIINE XMUMHUYCCKUC TOHATHS: XUMHYECKHH JJIEMEHT, aTOM, MOJICKYJa, BEIIECTBO, IPOCTOE M CIIOXKHOE
BEILIECTBO, OJHOPOIHASI M HEOJHOPOJHAS CMECh, OTHOCUTENBHBIC aTOMHAsI M MOJIEKYJISIPHAsT MacChl, KOJIMIECTBO
BEILIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, OKCHA, KUCIOTA, OCHOBAHHE, COJb (CPEIHSN), XUMHUIECKast
peakIys, peakIi COSANHEHHNS, PEaKIINH PA3I0KCHHUS, PEaKIUH 3aMEIICHNS, Peakuy 0OMeHa, TeTIoBoi A dekT
peaKI|y, 3K30- U SHIOTEPMUYECKHE PEAKIMH, PACTBOP, MAaccoBas IO XUMHUYECKOTO 3JIEMEHTa B COCIMHCHUH,
MaccoBas JOJsI U MPOLEHTHAs KOHLEHTpAlMs BEIECTBA B PacTBOpE, SAAPO aTOMa, SJIEKTPOHHBIM ClIOM aToMa,
aToMHasi ~ OpOWTanb, pajdyC  aroMa, BaJIECHTHOCTb, CTENEHb  OKHUCJICHMS, XWUMHYECKash  CBs3b,
ANIEKTPOOTPHULIATENBHOCTD, TIOJISIPHAs. W HEMOJISApPHAs KOBAJICHTHAs! CBA3b, HOHHAS CBS3b, METAUINYECKAs! CBA3b,
KpHCTaJUTMYECKast petéTka (aTOMHas, HIOHHAsI, MeTAJUINYeCcKasi, MOJIEKYJIIpHasi), HOH, KAaTHOH, aHHUOH, IEKTPOIHUT
U HEDNEKTPONIUT, IEKTPOIUTUUYECKAs]  JUCCOLMALUA, PEaKIMM HOHHOTO OOMEHa, OKHCIUTENbHO-
BOCCTAHOBUTEJbHBIE PEAKIMM, OKUCIUTEIb M BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJIEHHE, 3JIEKTPOJIU3,
XMMHYECKOEe paBHOBECHE, OOpaTHMBble W HEOOpaTUMBIE PEAKIMH, CKOPOCTh XMMHUYECKON PEaKIMH, KaTaanu3aTop,
[TAK, Koppo3us METAIIOB, CILIABbI

OCHOBOIIOJIararollie 3aKOHbl XMMHUU: 3aKOH COXpaHEHMsI Macchl, nepuoaudeckuit 3axoH /.M. Menneneesa,
3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo
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TCOPUHN XUMHU: aTOMHO-MOJICKYJIApHAaA TCOPUsl, TCOPUL BHCKTPOHI/ITI/I‘IGCKOIZ Jucconuanuu

3.1

3.2

BJ'IaI[eHI/IC OCHOBaMH XHUMHUYIECKOI I'paMOTHOCTH, BI(J'I}O‘Ia}OH.IGI\/’IZ

yMEHHE MPaBUIHHO UCTIOIB30BaTh U3YUYCHHBIE BEIIECTBA U MaTepUaibl (B TOM YUCIIe MUHEPATbHBIE YIOOpEHUs,
METaJUTBl M CIUIABBL, IPOIYKTHI IEPepaOOTKH MPHPOTHBIX HCTOYHUKOB YTIIEBOIOPOIOB (YIIISL, IPUPOIHOTO Tasa,
HepTH) B OBITY, CETBCKOM XO3SHCTBE, HAa IMPOU3BOJACTBE W IMOHWMaHHE 3HAYCHHS JKUPOB, OCIKOB, YTICBOAOB
JUI OpTaHW3Ma YeJIOBEKa; YMEHHE TPOTHO3MPOBAThH BIUSIHHE BEIIECTB M XUMUYECKHUX IPOIIECCOB Ha OPTaHU3M
YeJI0BEKA U OKPYXKAIOLIYI0 IPUPOJHYIO Cpeny

YMCHHUC UHTETPUPOBATH XUMUYCCKHUC 3HAHUA CO 3HAHUAMU JTPYTHUX yqe6m)1x mpeaAMETOB
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HaJIMYHE OIBITA PaOOTHI C PA3TMIHBIMHI HCTOYHUKAMHU HH()OPMAITNH IO XUMHUH (HaydHast 1 HAYIHO -TIOMYJIsIpHAs
JUTEPaTypa, CIOBAPH, CIIPABOYHHUKH, HHTEPHET-PECYPCHI)

34

YMEHUEC 00BEKTUBHO OLICHHUBATh I/IH(I)OpMaHI/IIO 0 BCHICCTBAX, UX MNPEBPALICHUAX U TPAKTUYCCKOM IMPUMEHCHUN
1 YMCHHUE UCIIOJIb30BATH e€ ms peuicHus y‘le6HO-HO3HaBaT€J’IBHHX 3a1a4

Brnanenne ocHOBaMM TNOHSATHHHOIO anmapara ¥ CHMBOJIMYECKOTO sI3bIKa XMMHM JUIS COCTaBJICHUS (HOpMYII
HEOPraHMYECKHUX BEIECTB, YPABHEHNH XUMHYECKUX PEeaKLuil; oCHOBaMU xumudeckoil HomeHknatypsl (IUPAC
U TPUBHAIILHOM)

YMeHne oOBSACHATH CBSI3b MOJIOKEHUS 3JIeMeHTa B [lepronndeckoil cucTeMe ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU
CTPOEHHS ATOMOB XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsij s/pa, o0IIee YUCII0 JIIEKTPOHOB), paciipeieeHHeM
JJIEKTPOHOB MO YHEPTETHUECKUM YPOBHSIM aTOMOB IEPBBIX TPEX NEPUOJIOB, KANHS U KaJIbLU




HpeHCTaBHGHI/Ie o nepno,unqecxoﬁ 3aBUCHMOCTH CBOMCTB XUMHUYECKHX JJEMEHTOB (pazmyc aToma,

6 JIEKTPOOTPHULATENEHOCTD), TPOCTHIX W CIOKHBIX BELIECTB OT IOJOXKEHHs 3j1eMeHTOB B Ileproandeckoit
cucreMe (B MaJIbIX IIEpHOJIaX ¥ IJIaBHBIX MOATPYIINAX) U 3JEKTPOHHOIO CTPOCHUS aToMa

7 YMenue Kiraccu(puIMpoBarh:

7.1 XUMHUYECKHUE 3JIEMEHTHI

7.2 HEOpPraHU4YECKHE BEILIECTBA

7.3 XMMHUUYECKHE PeaKLnuH

8 YMeHne onpenensiTh:

8.1 BaJICHTHOCTbH U CTENEHb OKHUCIICHHSI XUMHYECKHX JJIEMEHTOB, 3apsi]] HOHA

8.2 BUJI XUMHYECKOH CBSI3M U TUI KPUCTAJUIMUECKOH CTPYKTYPBHI B COSAMHEHUSIX

8.3 XapakTep cpebl B BOAHBIX PACTBOPAxX BEMIECTB (KHUCIIOT, OCHOBAHHIA)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHne XapakTepu3oBaTh GU3MUECKHE U XUMHYECKUE CBOWCTBA!

91 MIPOCTHIX BEHIECTB (KUCIOPOJ, 030H, BOIOPOI, Tpadur, armMa3, KpeMHHH, a30T, ¢ocdop, cepa, XIop, HATPHIi,
KaJuii, MarHui, KaJIbIIui, aTIOMHHHUH, KEJIE30)
CJIOKHBIX BEIECTB, B TOM YHCJIE UX BOJHBIX PACTBOPOB (BOJA, AMMHAK, XJIOPOBOAOPO/I, CEPOBOAOPO, OKCHIIBI

99 u runpokcuasl MetamuioB [-IIA rpynm, amomuawms, meau (II), nuaka, sxenesa (II u II), okenasr yrnepona (II n
IV), xpemuns (IV), azota u ¢dochopa (IIl u V), cepsr (IV u VI), cepHucras, cepHas, a30THUCTas, a30THas,
¢docdopHas, yrompHast, KpeMHHEBas KICIOTa U UX COJIH)
MPOTHO3UPOBAaTh U XapaKTepPH30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa U CTPOCHHS,

9.3 MPUMECHCHUEC BCUIECCTB B 3aBUCUMOCTH OT UX CBOfICTB, BO3MOXXHOCTb IIPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B
Pa3THYIHBIX YCIOBUSIX

10 YMeHue coCTaBIsTh MOJICKYJIIPHBIE M1 HOHHBIC YPABHEHUS PEAKLMIL, B TOM YUCJIE:

10.1 peaxImii HFOHHOTO OOMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX pEAKLUN

10.3 WUTIOCTPUPYIOMUX XMMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB (TPYII) HEOPraHUYECKUX BEIIECTB

10.4 MTOITBEPKNAIOIINX TCHETHIECKYIO B3aMMOCBSI3b MEKIY HUMU

11 YMeHne BRIYHCIATH (IPOBOAUTH PACUETHI):

1.1 OTHOCHTEJIFHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIO XHMHYECKOIO DJIEMEHTa B
COCAMHCHUHU

11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOpE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00hEeM Ta30B

11.4 10 YpaBHCHUAM XUMHUYCCKUX peaKuHﬁ U HaXOAUThb KOJIMYECCTBO BCHICCTBA, 00BEéM U MacCy pCarcHTOB WA
MIPOJIYKTOB PEaKUU

12 Bnagenue (3HaHuE OCHOB):
OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUS (HAOJIOJCHUE, W3MEpEHHE, SKCICPUMEHT, MOICIHPOBAHUE) MPH

12.1 M3YYCHUH BEIIECTB M XUMHUYECKUX SBIICHUI, YMEHHE CPOPMYIUPOBATH MPOOIEMY W TPEAJIOKHUTH IyTH €
pelreHus

12.2 0e30macHO pabOTHI ¢ XUMUYECKUMH BEUIECTBAMH, XHMUYECKOH IMOCY0# 1 TabOpaTOpHEIM 000pyJOBaHUEM
npaBuiiaMy 0e30MacHOro OOpallleHUs] ¢ BEIECTBAMH, HCIIOJIb3YEMbIMH B INOBCEJIHEBHOM JKM3HU, NMpaBHIAMHU

123 MOBE/ICHHS B LIEJISIX COEPENKEHUs 3710pOBbsl M OKPY’KaloIlei MPUPOJIHON Cpelibl; MOHUMaHKie Bpe/a (OMacHOCTH)
BO3HeﬁCTBHﬂ Ha XUBBIC OPraHU3MbI onpeuenéHme BCHICCTB, CHOCO6OB YMEHBUICHUA U NPEAOTBPALICHUA HUX
BPEIHOT'O BO3ICHCTBHSA

13 Hanuuwne MPaKTUYCCKUX HABBIKOB IJIAHUPOBAHUA U OCYIICCTBJIICHUS CICAYIOINX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1 W3yYeHHEe W OMHCaHWe (PU3MUYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C q)mnliecngn U XUMUYECKUMHU
SIBJICHUSIMH; OIBITHI, WIUTIOCTPUPYIOIINE TPU3HAKH ITPOTEKAHHUSI XUMHUIECKUX PEaKIni

13.2 n3y4deHue CIIOCOO0B pa3JielieHns: cMecei

133 TIOMTY4EHNE KUCIIOPOAA U M3YHEHNE €ro CBOWCTB; MOJy4eHHE BOJOPOJA H M3YHCHHE €ro CBOWCTB; MOJIyueHHE
YIJIEKHCIIOTO ra3a M M3yYeHHe ero CBOMCTB; MOJy4eHHe aMMHUaKa U M3yUeHHe ero CBOWCTB

13.4 MIPUTOTOBJIEHHE PACTBOPOB C OINpPEACIEHHON MacCOBOM J10Jiel pacCTBOPEHHOTO BEIIECTBA

135 NIPUMEHEHNE MHIUKATOPOB (JEaKMyca, METHWIIOpaHXka M (eHoNTaNnenHa) A1 ONpeAeTIeHUs] XapakTepa Cpelibl B
pacTBOpax KUCIIOT M IIEJI0YeH
HCCIIeJIOBAaHNE W OIMCaHHE CBOWCTB HEOPraHWYECKUX BEIIECTB Pa3iIMYHBIX KJIACCOB; M3YUCHHE B3aUMOICHCTBUS

13.6 KHCIIOT € METAILIaMH, OKCH/aMH METaJUIOB, PACTBOPHMBIMH H HEPACTBOPUMBIMHU OCHOBAHWSAMH, COJMIL TIOJTyeHHe
HEpacTBOPHMBIX OCHOBaHWH; BBITECHEHHE OJHOTO MeTajla JpPYyrMM M3 pacTBOpa COJIM; HCCIIeI0OBaHHE
amM(]OTepHBIX CBOHCTB THAPOKCHJIOB AJIIOMHHUS U LINHKA

13.7 peleHne DSKCIEePUMEHTANbHBIX 3amgad 1Mo TeMmaM: «OCHOBHBIE KIJACCHl HEOPraHMYECKHUX COSIWHEHHN»;




((3HeKTp0HI/ITI/I‘-I€CKa${ JUCCOoOL AL, «Baxxneiire HeMeTaIIbl M UX COCAUHCHUA «Baxxueiye MeTamIbl U
UX COCANHCHUA

XAMHWYECKHE OSKCIIEPUMEHTHI, WIIIOCTPUPYIONINEC MPHU3HAKW TPOTEKAHWs peaknuii WOHHOTO OOMeHa;
KaYeCTBCHHBIC PEAKIUM Ha MPHUCYTCTBYIOIIUEC B BOJHBIX PACTBOPax HOHBI: XJIOPHUI-, OpPOMHI-, HOIUA-,

13.8 cynmbdat-, pocdar-, kapOOHAT-, CHUIUKAT-AHUOHBI, TUAPOKCHUI-UOHBI, KaTHOHBI aMMOHUS, MarHus, KaJbIus,
TIOMHHUSL, Jkene3a (2+) u xxenesa (3+), menu (2+), nuHKa
14 YwMmenue:
14.1 MIPECTaBIATh PE3yNIbTaThl SKCIIEPUMEHTa B (hopMe BEIBOJOB, /10KA3aTeIbCTB, TPa()UKOB U TAOIHUI] U BBISBIATH
SMIOHUPHYECKUE 3aKOHOMEPHOCTH
140 YCTAaHABJIMBATh CBA3M MEXKAY pPEaJbHO HAOMIOJACMBIMH XUMHUYCCKUMH SBICHUSAMH U IpOIecCaMi,
) MIPOUCXOISIIMMHU B MAKPO- K MUKPOMHPE, OOBSICHATh IPUYUHBI MHOT000pa3us BEIICCTB
INEPEYEHDb 3JIEMEHTOB COAEPXKAHUS, ITIPOBEPSEMbIX HA OCHOBHOM
IN'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUH
Kon IIpoBepsieMblii 3J1IEMEHT COJIeP:KAHUS
1 IlepBoHauanbHbIE XUMUYECKUE TIOHSATHUS
1.1 Yucteie BemectBa U cMec. CriocoObl pa3/ieiieHus: cMeceit
1.2 ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE dNIeMeHThl. CHMBOJIBI XUMUYECKUX 1€MEHTOB. [IpoCThie U CIIOKHBIE BEIIECTBA.
1.3 Xummaeckasi popmyia. BareHTHOCTS aTOMOB XUMHUYECKUX JIeMEHTOB. CTeIeHb OKHUCIICHUS
1.4 3aK0oH MOCTOSHCTBA cocTaBa BemiecTB. OTHOcUTENbHas aToMmMHas Macca. OTHOCHTENbHAsh MOJEKYJspHas macca.
MaccoBast 10151 XUMHYECKOTO 3JIEMEHTa B COCTMHCHHH
15 Konmuectro BeniectBa. Mok, MosnspHas Macca. MoJisipHbIii 00bEM ra30B. B3anMOCBsI3b KOJIMYECTBA, MACCHI M YHCIIa
CTPYKTYPHBIX €JIMHHUII BEUIeCTBa
16 OmnuecKue U XUMUYECKHE SBICHUSA. XUMHUUSCKas peakius W e MPHU3HAKH. 3aKOH COXPAHCHHS MAacChl BEIIECTB.
XUMH4ecKre ypaBHEHUs
2 Ilepuonuueckuii 3akoH u Ileprognueckas cucrema xumudeckux saemenToB .M. MenneneeBa. CTpoeHre aTOMOB
21 Ilepunoguueckuii 3akoH. llepuoauueckas cucrema xumuueckux sneMmeHToB [I.J. Menneneesa. Ilepuonbl u rpynmst.
DuzndyecKuil CMBICI MOPSIKOBOTO HOMEpa, HOMEPOB NIEPUO/Ia U TPYIIIILI dJIEMEHTa
29 Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oromnsl. DiaekTpoHbl. CTPOCHUE 3JICKTPOHHBIX 000J09YEK aTOMOB TIEPBBIX
' 20 xumuueckux 37emMenToB Ilepuonndeckoii cucremsl J[.M. MenneneeBa
3aKOHOMEPHOCTH B M3MEHCHHUH CBOWCTB XUMHUCCKUX DJICMEHTOB IEPBBIX TPEX MEPHOIOB, KA, KambIus (pammyca
2.3 ATOMOB, 3JICKTPOOTPHUIIATEIEHOCTH, METAJUTMYSCKUX U HEMETAJUIMIECKUX CBOWCTB) M MX COCIMHEHHUI B COOTBETCTBUH
C TIOJIO)KEHUEM 3J1eMeHTOB B [leproudeckoi cucTeMe U CTpOSHUEM UX aTOMOB
3 CrpoeHue BellecTBa
31 Xumnueckass cBa3b. KoBajeHTHas (TMONsApHAs M HENONAPHAs) CBs3b. JJIEKTPOOTPHIATENBHOCTh XHUMHYECKHX
a1eMeHTOB. MoHHas cBs3b. MeTaminueckas CBs3b
39 Turibt KpI/ICTaJUHfI"IeCKI/.I.X pemérok (aromHasl, VI/IOHHaﬂ, MeTaJNTn4ecKasi), 3aBUCUMOCTb CBOWCTB BEIIECTBa OT THIIA
KPUCTATMUECKON PEMIETKH U BHJIa XUMHUYECKOH CBSI3U
4 Bakneiimme mpeacTaBuTeNId HEOPraHNIECKUX BeliecTB. HeMeTambl u mx coegnHeHus. MEeTauIbl M MX COSIUHCHHUS
Knaccudukamus ¥ HOMEHKIATypa HEOPraHWYECKHX COCOUHCHUWI: OKCHIOB (coileo0pasylomue: OCHOBHBIE,
4.1 KHCJIOTHBIE, aM(OTEpHbIC) U HecoleoOpa3ylonue; OCHOBAaHWH (IIENOYM W HEPACTBOPUMBIC OCHOBAHWSA); KHCIOT
(xucmopocoaepkanme U OECKUCIOPOTHBIE, OTHOOCHOBHBIE I MHOTOOCHOBHEIE); COJICH (CPETHUX U KHCITBIX)
40 duznyecKkue W XUMHUUECKHE CBONCTBA MPOCTHIX BEHIECTB-HEMETAIUIOB: BOAOPOJA, XJIOpa, KUCIOPOJa, CEPhI, a30Ta,
) dhocdopa, yriaepoaa, KpeMHUS
43 duznyeckue M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTUS, HATPHUS, Kalus, MarHus W KaJbLUs,
ATFOMUHMS, XKese3a. DIEKTPOXUMUIECKUH PsiJl HAPSIKEHU METaJIOB
44 Om3nuecKkue W XHUMHUYECKHE CBOWCTBA BOAOPOJHBIX COSIWHEHHH HEMETAIIOB: XJIOPOBOAOPOJA, CEPOBOAOPOIA,
aMMMaKa
45 ®duznyeckne ¥ XMMHYECKHE CBOMcTBa okcumoB Hemetamios: cepbl (IV, VI), asora(Il, IV, V), docdopa(Ill, V),
yraepona(Il, IV), kpemuus(IV). IToxydeHue OKCHIOB HEMETAIIIOB
46 Xumuueckne cBoiicTBa OKcHIOB: MeTauioB TA-IIIA rpynm, nwaka, meau(Il) u xenesa(Il, III). ITomyueHue okcuaoB
METaJLJIOB
47 XuMHU4YeCcKre CBOHCTBA OCHOBAHMH M aM(OTEPHBIX THIPOKCHIOB (Ha MpHMeEpe THAPOKCHIOB aTIOMUHUS, XKeyesa,
nuHKa). [lonydeHne ocHOBaHMIA U aMPOTEPHBIX THAPOKCHIIOB
OO0me XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM, CEpPHHCTOW, CEPHOW, a30THOM,
4.8 dhocdopHO, KpeMHUEBOH, yrosbHOW. OcoOble XMMHYECKHE CBOWCTBA KOHIICHTPHPOBAaHHOW CEpHOH M a30THOM
kucaot. [lonyyeHue KucioT




4.9 OO1mue xuMuIecKre cBoiicTBa cpeuux couneil. [lonyuenue coneit

4.10 [Tomryuenne, cobupanune, pacro3HaBaHUE BOJOPOA, KHCIOPOIa, aMMHaKa, YIIIEKHUCIIOTo rasa B JabopaTopiu

4.11 [Tomyuenne aMmMuaka, CEpHOM M a30THOW KHCJIOT B IPOMBIIIIICHHOCTH. OOIIHe CrIocO0BI MOTyYeHHUs] METAJIIIOB

4.12 I'enernueckas CBA3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCTMHEHUIT

5 XUMHUYECKUE PEaKIin

5 Krnaccudukanms XIMAYeCKHX peaknyil Mo pa3iIMyHBIM MPHU3HAKaM: 10 YHCIY W COCTaBY YYAaCTBYIOIINX B PEaKIUU
BEIIIECTB, 110 TEIUIOBOMY (P PEKTY, 0 H3MEHEHHIO CTETICHEH OKUCICHHUS] XUMHYECKIX 3JICMEHTOB

59 TemnoBoit 3dekT XUMHUUYECKOH peakuud, TEPMOXMMHUYECKHE YpaBHEHUs. ODK30- M JHIOTEPMHYECKHE PEaKIHH.
TepMoxumHu4eckue ypaBHEHHS

53 OKHCIIMTETbHOBOCCTAHOBUTENbHBIE  peakuud. OKHCINTEIM UM BOCCTaHOBHMTENH. [Ipomecchl OKHCIEHHS U
BOCCTAaHOBJICHUsI. DIIEKTPOHHBII 0ajlaHC OKUCIUTEIIbHOBOCCTAHOBUTEIBHON peaKkuu

54 Teopus snekTponuTHIecKoil auccoruanui. KaTHoHBI, aHHOHBI. DIEKTPONHUTH U HEdNEKTPOIUTH. CHIIBHBIE U Clla0ble
31eKTpoHThL. CTeTeHb IUCCOHAIINN

55 Peakuun noHHOTO V06MeHa. YcnoBus MpoTeKaHWs peaKIuii MOHHOTO OOMEHa, MOJHBIE W COKpAIIEHHBIC HWOHHBIC
YpaBHEHHS peaKkmui

6 XuMus U OKpy’Karollas cpenia

61 BemectBa u mMarepuansl B IIOBCEIHEBHOW XHM3HHM 4elloBeKa. be3omacHOe HCIOIh30BaHWE BEIIECTB W XMUMHUYECKHUX

' peakuuii B 1aboparopuu u ObiTy. IlepBas HOMOIIb IPH XUMHYECKHUX 0XKOTaX U OTPABICHUSIX

XuMHUecKoe 3arpsi3sHCHHE OKpYKarommied cpelsl (KUCIOTHBIC MOXKAW, 3arpsA3HCHUE IOYBHI, BO3AyXa M BOJOEMOB),

6.2 cnocoOrI ero mpenotBpanieaus [IpenensHas momyctiMas koHmeHTpanus BemecTB (I1JIK). Ponp xumun B pemreHun
9KOJIOTHIECKUX MPobieM. Y CHIIeHHE TTApHUKOBOTO Y deKTa, pa3pylIeHHE 030HOBOTO CIOS
[Iprmmenenwne cepsl, a3ota, Gocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUH B OBITY, MEAUIHE, IPOMBIIUICHHOCTH U

6.3 CENIbCKOM XO3siicTBe. [IpMMeHEeHHMEe METalJIOB WM CIUIaBOB (CTanb, YyTyH, TIOpaJIOMHHHH, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH MX coennHeHuH. [ToHsITHEe 0 KOPPO3HH METAIUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOPPO3UH

6.4 [TpupoaHbIE UCTOYHHUKH YTIIEBOJOPOIOB (YroJib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI HX MepepadboTku (OeH3MH), UX
POIB B OBITY M MTPOMBIIIICHHOCTH
[NepBoHauaIbHBIE TOHATHSI 00 OPraHUYECKHX BEIIECTBAaX KaK O COSMMHEHMSX yriiepona (MeTaH, 5TaH, STUJICH, alleTHIICH,

6.5 3TaHOJI, DJIMIIEPUH, YKCYCHAs KUCIOTa). [[OHATHE O OUOJIOTHYECKH BaXKHBIX BEIECTBAX: KHPAX, OCNKaX, YIICBOAaX — M UX
POJIM B )KU3HHU YCJIOBCKA

7 Pacuérsr:

7.1 1o hopMyIaM XUMHUIECKHX COCTHHCHUI

7.2 Macchl (MacCOBOM) JT0JIU PACTBOPEHHOTO BEIIECTBA B PAaCTBOPE

7.3 10 XUMHUYECKUM YPaBHEHUSAM
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