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HHOACHUTEJBbHAA 3AIIUCKA

[IporpaMMa 1o X¥Muu Ha YpOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs COCTAaBIeHAa Ha OCHOBE
TpeOoBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOI MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanusi, npenactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBE (eaepabHOU
paboueil mporpaMMbl BOCTIUTAHUS U C YUETOM KOHIICTIIUHU TMPENoJAaBaHus yI4eOHOro mpeameTa
«XuMus» B 00pa3oBaTeNnbHbIX Opranu3anusx Poccuiickoii @enepariu.

[IporpamMMa 1o xumMuu AaéT NpPEACTABICHUE O LENsIX, oOIel crpareruu oOydeHus,
BOCIIUTAHMSI W Pa3BUTHS OOYYAIOIIMXCS CpEACTBAMH y4eOHOro MpeaMeTa, yCTaHaBIUBAET
00s13aTeNbHOE TIPEIMETHOE COZEpKaHUE, MPeIyCMaTPUBAET paclpeaesieHue ero Mo Kiaccam u
CTPYKTYPUPOBAHHE TIO pa3aeiaM U TeMaM IMPOrpaMMBbl TI0 XUMHH, OTIPEEISET KOJTUICCTBEHHBIC
U KAuyeCTBEHHBIE XapaKTEPUCTHKH COJIEpPKaHUSA, PEKOMEHAYeMYI0 IOCIeA0BaTEeIbHOCTh
M3Y4YEHUSI XUMUU C YUYETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKK y4eOHOTO
poLecca, BO3pacTHBIX 0COOCHHOCTEH 00ydJaromuXcsi, ONpeesieT BO3MOKHOCTU IpeaMeTa AJis
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOSHHUS OCHOBHOW 00pa30BaTEeNbHOM MPOrpaMMbI Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00yYeHHS XUMHUU
Ha YpOBHE LeJell Hu3y4eHHs NpeIMeTa U OCHOBHBIX BHJOB YyueOHO-TIO3HABATEIBHOM
JeSITeTbHOCTH 00y4aroIerocsi o OCBOCHUIO y4eOHOro CoJIepKaHusl.

3HaHUE XUMUH CITYKUT OCHOBOU 11 (POPMUPOBAHUSI MUPOBO33PEHHSI 00YJAIOIIETOCS, €ro
MIpe/ICTaBICHUI 0 MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUpYEMble XUMUEH
MPEACTaBICHUS O B3aUMOIIPEBPAICHUSAX YHEPTUU U 00 IBOJIIOIUMHU BEIIECTB B IPHUPOJIE, O MyTAX
pemieHuss TIOOANBbHBIX TMPOOJEeM YCTOWYMBOTO pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOMU, MUIIEBOI 1 SKOJIOTHYECKOi 0€30MacHOCTH, MPoOIeM 3ApaBOOXPAHECHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH JJisi camMopa3BUTUSL U (OpPMHUpPOBaHUS
KYJIbTYpPBI JINYHOCTH, €€ 0011eH 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHKE MBINUICHHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHOM  y4eOHOM  JAEATEeNbHOCTH, OKCIEPUMEHTAJbHBIX U
HCCJIEeIOBATEIbCKUX YMEHHUH, HEOOXOMUMBIX KaKk B TMOBCEAHEBHOW JKHM3HHM, TaK M B
npo¢eCcCUOHATBHOM EATETLHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI I[EJIOCTHOTO
B3TJIsi7]a HA €UHCTBO MPUPOABI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM TAalloM B JOPMUPOBAHUU
€CTEeCTBEHHO-HAYYHON TPAMOTHOCTH 00 yJaroIINXCs;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSIM, K TPHPOJIE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ] B SKOJOTMYECKOE OOpazoBaHHE
o0ydJaronmxcs.

JlaHHbIEe HaAMpaBlIeHHWs B OOYYEHUH XMUMHUH OOECIEUYHBAIOTCS CHEIU(PUKON colepsKaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISCTCS IENArOTHYeCKH aJalTUPOBAHHBIM OTPaKEHUEM
0a30BOIi HAYKH XUMHUU Ha ONpeeIEHHOM dTare e€ pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIET0 OOpa30BaHHS OPHEHTUPOBAH Ha OCBOCHHE
00yJaroNMMHUCS CUCTEMBbI TIEPBOHAYAIILHBIX MOHSATHNA XUMHUHU, OCHOB HEOPTaHHMUECKOW XUMHUHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHSATUH OPTraHUYECKON XUMUHU.

CtpykTypa comepaHus MPOrpamMMbl IO XUMHH C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ usydeHuro. CojepkaHue CKIAIbIBAETCS M3 CHUCTEMbI MOHATUH O XUMHUYECKOM
JJIEeMEHTEe U BEIECTBE M CHCTEMbI MOHATUH O XuUMHUYecKoil peakuuu. OOe STU CUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl IO NPUHIUIY IOCJIEJOBATEIBHOIO Pa3BUTHs 3HAHWN HA OCHOBE
TEOPETUUECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XMMUY;

— Y4EHMSI O CTPOEHUM aToMa U XMMHUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AJIEKTPOIUTHUECKON TUCCOIMAIINH BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS pacCMATPUBAIOTCS HA OCHOBE SMIIMPUUYECKHM TIOJIYYEHHBIX U
OCMBICJIEHHBIX (DAaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJIHOTO YPOBHS K JIPyromy,
BBINOJIHAA (DYHKIMU OOBSICHEHUS M IPOTHO3UPOBAHMSA CBOMCTB, CTPOEHHMSI U BO3MOXKHOCTEH
IIPaKTUYECKOr0 IPUMEHEHHS U NOJyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHHe NpOrpaMMbl IO XUMHH CIIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XMMHMYECKON COCTaBIIIOLIEH HAy4HOM KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAaHHIO U METOAAM MO3HAaHUA B Hayke. M3ydeHue XxumMnn
IPOUCXOIUT C TPUBICYCHHEM 3HAHUM M3 paHee U3YYEHHBIX YYEOHBIX IPEIMETOB:
«Okpyxaromuii Mup», «brnonorus. 57 knaccel» n «®dusmka. 7 Kaacey.

[pu u3yueHnn XUMUU TPOUCXOIUT (HOPMUPOBAHHIE 3HAHUI OCHOB XUMHUYECKOI HAyKH KaK
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOHN NEATEIbHOCTH YeJIOBEKa U KaK OJHOIO
13 KOMIIOHEHTOB MHUPOBOW KYJbTYpbI. 3ajadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaHUU
CHUCTEMBbl XMMHUYECKUX 3HAHUH — BaXHEWIHMX ()AKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
MIPUOOIIEHNN K HAyYHBIM METO/IaM IO3HaHUS [IPU U3YYEHHUH BELECTB U XUMUYECKUX PEaKLUi, B
(GbopMUpPOBaHMM ¥ Pa3BUTUU I[IO3HABATEJIbHBIX YMEHUH M HMX NPUMEHEHHH B Yy4eOHO-
MI03HABATEIBHON M yueOHO-UCCIIEeI0BATENbCKOM EATeIbHOCTH, OCBOCHUU NpaBUil 0€30MacHOro
o0paleHns C BeIECTBAMU B TIOBCEAHEBHON KHU3HH.

[Ipy u3ydyeHHHn XUMUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)KHOE 3HAUECHUE
npuoOpenu Takue ey, Kak:

— (hopMUpPOBAHHME MHTEIUIEKTYaJbHO PA3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BAHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY IPHHATUIO PpEIIEHUH, CHOCOOHOM aianTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

— HalpaBJICHHOCTh OOYYEHHs Ha CHUCTEMaTHYeCcKoe MpuoOIIeHre oOydarolmuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABAaTENBHOM  JEATENbHOCTH, HAy4YHbIM  METOAAM  IO3HAHUA,
(hopMUPYIOIIUM MOTHBAIIUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

— ofecrnieyeHre YCJIOBHUH, CHOCOOCTBYIOIIUX MPHOOPETEHHIO OOY4YalOIIMMUCS OIbITa
pa3HOO0Opa3HON NeATeNbHOCTH, MO3HAHUS M CaMOIO3HAHMSA, KIIIOUEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIII ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— ¢opmupoBanue o0mel GYHKIIMOHATHHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATh M OLICHMBATh SIBJICHUS OKPY)KAIOLIET0 MMpa, MCIONb3ys 3HAHUS U
OTBIT, TIOJIyYECHHBIC MPH HW3YYEHUH XHMHH, MPHUMEHATh WX NpPH PEUICHHH TMpodieM B
MTOBCETHEBHOM KM3HU U TPYAOBOH NEATEIBHOCTH;

— (hopMupoBaHue y 00y4arOMUXCcsl TyMaHUCTHYECKUX OTHOUICHUH, TOHUMaHHs [IEHHOCTH
XUMHUYECKHX 3HaHWM AJi1 BBIPAOOTKM 3KOJOTHYECKH 1e1eco00pa3HOro MoBeAeHUsI B ObITY U
TPYAOBOM IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3I0POBbsl M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBALMH K O0yUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEGHMs OOILEYEOBEYECKHX LEHHOCTEH, MOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduIs U HAIIPABIECHHOCTH JalIbHEHIIIET0 00yUeHHS.



OO11ee YnCIIo 4acoB, OTBEACHHBIX JJIS M3YUCHHs] XUMUHU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanusi, coctaisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIE XUHMHYECKHE TOHATHA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€lOBEKa. XHMHUS B CUCTEME HayK. Tema u
BemecTBa. DuU3NUECKHe CBOMCTBAa BEIIECTB. ArperatHoe cocTtosiHue BeulecTB. [loHsTHE O
MeToJ[aX MO3HaHus B XMMUHU. UncThie BemecTBa U cMecH. CriocoObl pa3/iesieHHsl CMECEH.

ATOMBI W MOJIEKYJIbl. XUMUYECKHE 3JIeMEHTbl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
IIpocTsle 1 CII0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTb aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsI aTOMHasi Macca. OTHOCUTENbHAS MOJIEKYIISIpHAs
Mmacca. MaccoBast 10J11 XMMHUYECKOI0 JIEMEHTA B COEJUHEHHH.

KommuectBo BemectBa. Monbs. Monsiprass macca. B3anmocBA3b KOJIMYECTBA, MACCHI U
qucia CTPYKTYPHBIX €AMHUI] BelecTBa. Pacuérel o popMynaM XUMUYECKUX COSAMHEHHHN.

@usnyeckue U XMMHUYECKHE SBICHHUS. XUMUYECKas peakius U €€ INPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUUECKUEe ypaBHEeHUs. Kiaccupukanust XUMHYECKUX peaKkunuit
(coenuHeHMsI, pa3JIOKEHUS, 3aMEIIIEHNs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYI0M, MpaBuiamMu padboTel B jaboparopuu U npuéMamu
oOpameHus ¢ 1abopaTOpHbIM O0OpPYJOBAHMEM, HM3yYEHHE M ONHMCAHUE (PU3MUECKUX CBOWCTB
00pa3I0B HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE (PU3NUECKUX (TUVIaBJICHUE BOCKA, TassHUE JIb/A,
pacTHpaHue caxapa B CTYNKe, KHIIEHHE M KOHJEHCAllMs BOJAbI) U XUMUYECKUX (TOpEeHHE CBEYH,
NpOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBHE Mela ¢ KUCIIOTOH) sIBIeHuH, HabmoaeHne
U ONHCAaHME MPU3HAKOB MPOTEKaHWs XMMHUYECKUX peakuuid (pas3jioxeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUIOM Oapusi, pasznoxkeHue ruapokcuna meau (1) npu
HarpeBaHWH, B3aWMoOeicTBHe jxene3a ¢ pactBopoMm comu menu (ll), mzydenme cmocoboB
pasfeneHus CMeceil: C MOMOINBI0 MarHuTa, (QWIBTPOBaHHWE, BBHIIAPUBAHHUE, JAUCTHILISAINA,
xpomarorpadus, TNpPOBEJEHHE OUYUCTKH IIOBAPEHHOM CONM, HAONIONEHUE U OIHUCAHHE
pE3yabTaTOB IPOBEJIEHUS OIIbITA, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHHE
MOJIEeJIe MOJIEKYI (IIapOCTEPKHEBBIX ).

Ba:xkHeiinue npeacraBuTe/ M HEOPraHUYEeCKUX BelleCTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopoja B npupoje, Gpuzndeckue U XMMUYECKHUe CBOMCTBA (peaKlUy TOPEHUS).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl TOJTy4eHHUs KHCIOpoAa B JIAaOOpaToOpuu U
npoMbIIIIeHHOCTH. KpyroBopot kuciopoga B npupoae. O30H — amuioTporHas MoauQukanus
KHCJIOPOAA.

TennoBoil 3¢p¢exkT XUMHUECKOM peaklnu, TEePMOXMMHUYECKUE YpPaBHEHHs, 3K30- U
SHAOTEPMHUUYECKHE pEaKUUU. TOIIMBO: Yroinb W MeTaH. 3arpsA3HEHHE BO3/yXa, YCHJICHUE
HapHUKOBOT0 3(pdekTa, pa3pyiieHne 030HOBOTO CIOS.

Bonopon — »anemeHT M mpocroe BemecTBo. HaxokneHue Boaoposa B NPUPOZE,
(u3nueckre U XUMUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOco0bI nostydeHus. Kuciaorel u comnu.

Mornsipablii 00BEM ra3oB. Pacu€Thl o XUMHUYECKUM ypaBHEHHSIM.

O®usnueckue cpoiictBa BoAbl. Boma kak pacrtBopurens. PactBopbl. Hachlennsie u
HEHaCBIILIEHHbIE pPacTBOpbl. PacTBOpHMOCTH BellecTB B BojJe. MaccoBasi 110y BellecTBa B
pactBope. XUMHUYECKUE CBOWCTBAa BOoAbl. OcHOBaHUA. Poib pacTBOpOB B NMpPUPOAE W B KU3HU



yenoBeka. KpyroBopor Boapl B mpupoje. 3arpsA3HEHUE MNPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHuid. Oxcuapl. Knaccudukanuss OKCHIIOB:
coneoOpa3yromire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHbIe) U HecoleoOpa3zyromue. HomeHnknarypa
okcu10B. DU3nUeCKUe U XUMUYECKUE CBOMCTBA OKCHUIOB. [lonyueHue OKkCuaoB.

OcHoBanusa. Krnaccudukamms OCHOBaHUM: IMETOYM W HEPACTBOPUMBIE OCHOBAHWS.
Homenknarypa ocHoBanuii. PU3HUECKHE M XUMUYECKUE CBOWCTBAa OCHOBaHUU. llomyueHue
OCHOBaHMII.

Kucnorel. Knaccudukanus xkucimor. Homenknatypa kucinor. Ou3ndeckne U XUMHUYECKUE
cBoiicTBa KUCHOT. Psan aktuBHocT MetauioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenknarypa coieir. @dusndeckue U XUMUYECKHUE cBoicTBa coneil. [lomydenue
CoJIei.

I'enetnueckas CBA3b MEKy KllacCaMU HEOPTaHUYECKUX COCTUHEHHU.

Xumuueckuii IKCnepUMeEeHm

KaueCTBEHHOE ONpEJEICHHE COJIePKaHusl KUCIOpOo/ia B BO3MyXe, MOTyYeHue, coOupaHue,
pacro3HaBaHUE U HM3YyYEHHUE CBOMCTB KHUCJIOPOJ]a, HAOIIONEHHE B3aUMOJIEUCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpalleHUus TopeHus (moxapa), O3HaKOMIIEHHUE C
o0Opa3llaMd OKCH/IOB U ONHMCAHHE WX CBOICTB, MONy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
M3yueHHE CBOWCTB BOOpoza (ropeHue), B3ammojeiicTBue Bojopoxa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIONB30BAHKUE BHAEOMATEPUAIOB), HAOIIOJeHHE 00PA3I0OB BEIIECTB KOJIMUYECTBOM
1 moub, uccieqoBaHUE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3jIMYHONM PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTallaMH (HaTpUeM M KajbIlMeM) (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIICOBaHNEe OOPa3I[OB HEOPTAHMUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJII0/IeHNe W3MEHEHHS OKPAaCKM WHJIMKATOPOB B PACTBOpaxX KHUCJIOT W IIEJIOYEH, M3ydeHHe
B3aumozeiicTBus okcuna menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KHCIOT C METaJUlaMH,
peaKuuii HEUTpaJIU3alUU, I[OJYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOIO
MeTajula IPYyTruM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHenmue
KJIACChl HEOPTraHUYECKUX COEAUHEHUI.

IMepuoanyeckuii 3axkon u Ilepuoanueckass cucrema xummuuyeckux djaemenros /. H.
Menzaeseesa. CtpoeHne aToM0B. XUMHYeCKasl ¢BA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie TOMBITKK KJIACCHUPUKAIMM XUMHYECKUX dJIeMEeHTOB. [loHsiTHEe O Tpymnmax
CXOIHBIX JIEMEHTOB (IIETOYHBIE U HIETIOUHO3EMEIbHBIE METAIIJIbI, TaJOTEHbI, UHEPTHBIE Ta3bl).
DJIeMEeHTBI, KOTOpBIe 00pa3yloT aM(OTepHBIE OKCUIBI M THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepmoamyeckas cucrema Xxumudeckux i3nemenrtoB J[. H.
MenpeneeBa. KopoTkonepuonnas u anuHHomnepuogHas ¢opmel [leprogndeckoil CHUCTEMBI
xumuueckux dsiemeHToB J[. M. MenneneeBa. Ilepuonbt u rpynmbl. DU3UYECKUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIXx snep. M3zortombl. Onextponbl. CrpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKUX 31eMEHTOB [leproanyeckoit cucTeMbl
J. W. MengeneeBa. XapakTEepUCTHKAa XHWMHUYECKOTO 3JEMEHTAa IO €ro IOJIOKEHUI0 B
Ilepunonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS pagnyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAJUTMUECKUX 1
HEMETAJUIMYECKUX CBOMCTB IO IPYIINAM U MEPUOIaM.



3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKU U npakTuku. [[. M. Mennenees — y4€HbIl U IpaskJaHUH.

Xumuyeckas CBSI3b. KoBanenrtnas (nonsipHas u HernoJIsipHas) CBSA3b.
ONEeKTPOOTPULIATEIBHOCTh XUMHUYECKHUX 2JIEMEHTOB. MIoHHas CBSA3b.

Crenenp  okucieHusi.  OKHMCIUTENIBbHO-BOCCTAHOBUTENbHBIE — peakuuu. IIponeccel
OKHCJICHUS U BOCCTAHOBJIEHUSA. OKUCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O00pa3loB BEIIECTB METAIIIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THIPOKCHA
LMHKA C PACTBOPAMM KHCIOT U IIEJIOYEH, NPOBEICHUE OIBITOB, WLIIOCTPUPYIOIIHUX MPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHUE, PEAKLIUU PA3JIOKEHUS, COETUHEHUS).

Meoswcnpeomemmunie ceasu

Peanuzanus MEXNpeaMETHBIX CBS3€H NPU U3YUYEHUU XMMUU B 8 KJlacce OCYIIECTBISAETCS
Yyepe3 UCIOJIb30BAaHME KaK OOMIMX ECTECTBEHHO-HAyYHBIX TMOHSATUM, TaK U TMOHATHH,
ABJIAIOIIUXCS] CACTEMHBIMH JUI OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOue ecTecTBEHHO-HAYYHbIE IOHATUSA: HAaydHbIH (hakT, TUIOTEe3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KiacCU(pUKalus,  MNEepPUOJUYHOCTb,  HAOJIOJIEHUE,  DKCIEPUMEHT,
MOJIEIIMPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

@dusuka: MaTepus, aTOM, DJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIBbI,
PaZMOaKTHUBHOCTb, MOJIEKYJa, SJEKTPUYECKHHA 3aps], BEIIECTBO, TeJO0, OO0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (pu3MuecKkue BEIWYMHBI, €IWHULBI W3MEPEHUs, KOCMOC, IJIAHETHI,
3BE3161, ComHIIE.

buonorus: hortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHepanbl, TOpHbIE MOPOJbI, IOJE3HbIC
HCKOIIaeMblI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMH4YeCKas peakuus

Ilepuonnueckuin 3akoH. Ilepmoauueckas cucrtema XuUMHYeCKMX dieMeHtoB J[. .
MenpeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUHM CBOMCTB XHUMHUYECKUX
JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalus, KadbLUs U UX COECJUHEHUM B COOTBETCTBUM C
IIOJIOKEHUEM 3JIEMEHTOB B [leproinuecKkoil CHCTEME U CTPOEHUEM X aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMYECKOW CBSA3M. THIBI KPUCTAINIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAIMYECKONM PEIIETKM W BHJA XUMUYECKOU
CBS3U.

Knaccudukanus M HOMEHKJIaTypa HEOPraHHYECKUX BeIIeCTB. XHMHUYECKHE CBOMCTBa
BEILECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHECHMM, I'€HETHYECKas
CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XMMHYECKHX peakLui MO Pa3InYHbIM MpHU3HAKaM (110 YUCIY U COCTaBY
yYaCTBYIOIIMX B pEAaKIUH BEUIECTB, MO TEMJIOBOMY 3(deKTy, Mo H3MEHEHHUIO CTEleHe
OKHCJICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHUIO KaTajlu3aTopa). DK30- U
SHAOTEPMHUUECKUE PEAKIIUH, TEPMOXUMHUECKUE YPaBHEHUS.

[lonsitue o cxopoctn xumudeckoil peakuuu. [lonstue 06 0OpaTUMBIX U HEOOPATHMBIX
XMMHUYECKUX peakuusax. [[oHATHE O TOMOreHHBIX M TeTeporeHHbIXx peakuusax. [lonsatue o
kataymse. IloHsTme O XMMH4YeCKOM paBHOBeCHMM. DakTOphl, BIHAKOLNIME HA CKOPOCThb
XMMHUYECKON peaKIfy U MOJI0KEHNE XUMUYECKOTO paBHOBECHSI.



OKHUCANTENFHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, SJICKTPOHHBIA OaJaHC OKUCIUTEIhHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBlI€HHE YPAaBHEHMH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a HIEKTPOHHOTO OalaHca.

Teopust 2MEKTPOIUTHYECKON AUCCOLMALMU. DJIEKTPOJIUTBHI U HEIIEKTPONUTHL. KaTnoHsl,
aHUOHBI. MexaHM3M [HMCCOLMAllMM BEUIECTB C pPa3jIMYHbIMM BHMJIAMU XUMHYECKOH CBS3H.
Crenens nucconnanuu. CUIbHBIC U Ca0bIe DJIEKTPOTUTHI.

Peakuuy moHHOro ooMeHa. YCIIOBUS MPOTEKaHUs peakldil HOHHOrO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUsS peakiuil. CBOWCTBa KHCIIOT, OCHOBAHUWA U COJEH B CBETE
MpeiCcTaBIeHUl 00 >3IeKTPOIUTUYECKON auccouuanui. KauyecTBeHHBIE peaklUMd Ha HOHBL
[TonATHE O THUAPONU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJNIOB M HeMeTauioB (TpaduTa ¥ anMasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCJIeIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XHMHUYECKOW peaklUd OT BO3JEHCTBUS Pa3IHMYHbIX
(akTOpOB, UCCIIEOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MpoOLEcca TUCCOLHUAINN
KHMCIIOT, IIeJo4Yed M cojie (BO3MOXHO HCIIOJIb30BAaHME BHJEO MAaTEpUasoB), IPOBEICHUE
OTIBITOB, WJUTIOCTPUPYIOIIUX TMPU3HAKH MPOTEKaHUS peaKIuii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajJika, BbIJENICHHE ra3a, OOpa3oBaHHWE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPHUMEPHI
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHEe, peakLUuu pPa3IoKEHUs, COCAUHEHMS),
pacno3HaBaHUE HEOPTraHUYECKUX BEIIECTB C IMOMOINBI0O KayeCTBEHHBIX pEaKlWi Ha HOHBI,
pelIeHNe YKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemertaJibl M MX coeJUHEHUS

OOmiass xapakTepucTHKa TraioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbBIE
crerienu okucieHusi. CTpoeHue M (U3MYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XuUMHYecKue CBOWCTBA Ha MpUMepe Xjopa (B3aUMOJCIHCTBHE C METaUIaMH, HeMeTaJUIaMH,
menoyamu).  XmopoBogopod. ConsiHas KHUCTIOTa, XUMHUYECKHE CBOWMCTBA, IMOJYYCHHE,
npuMeHeHue. JleiicTBue Xjiaopa 1 XJI0poBOAOPO/ia HA OpPraHU3M YeloBeKa. Baxueue Xaopuasl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (PU3MUYECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpO/Ia U cephbl. AJUIOTPONHbIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKHE CBOMCTBA
cepel. CepoBomopos;, CTpoeHue, (uU3NYecKre M XUMUYecKHe CBOMCTBA. OKCHIBI Cepbl Kak
MIPEeICTaBUTENHN KHUCIOTHBIX OKCUIOB. CepHas KUCIOTa, PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(obmme Kak TpeACTaBUTENs Kilacca KHCIOT M crenududeckue). XUMHUYECKUE peaklvy,
Jeallue B OCHOBE IMPOMBIIUICHHOTO crnoco0a MoydeHHs CepHOM KHcioThl. [IpuMeHeHme
cepHoit kucinoThel. Colli CepHOM KUCIIOTHI, KAYECTBEHHAsI peakIus Ha cyiabhar-uoH. Haxoxnenue
ceppl M €€ COCINMHEHUH B Ipupone. XHMMHUYECKOE 3arpsA3HEHHE OKpYKaIoLEH cpeasbl
COCIMHEHUSIMH Cepbl (KHCIOTHBIC JOXIH, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLCHUS.

OOmas xapaktepucTuka 35eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHHUs. A30T, paclpocTpaHeHHWE B TNpupoae, (usnueckue u
XUMHUYeckue cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHAK, €ro (GU3MYecKHe U XUMUYECKUE
CBOWCTBa, MoJlyueHue 1 npuMenenue. Conu aMMOHHUS, UX (prU3nUecKrue U XUMHYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHass peakuysi Ha MOHBI aMMOHMS. A30THAas KUCIOTa, €€ IOIy4YeHUE,
¢uznueckue W XUMHUYECKHE CBOHCTBa (0OlIuMe Kak TWpPEACTaBUTENs Kjacca KHUCIOT U
cnenupuyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX



ynoOpeHuil. XuMU4ecKoe 3arpsi3sHeHHEe OKpYKarollled cpeabl COeIMHEHUSAMHU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOYBBI U BOAOEMOB). Docdop, ammoTpomHble MOAUPHUKAINNA
tdbocdopa, dpuznueckue u xumuyeckue cporictBa. Okeun gochopa (V) u docopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, mosyueHue. Mcmonb3oBanue (ocdaToB B KauecTBe
MUHEPAIbHBIX YI0OpEHHA.

Obmas xapaktepuctuka 3meMeHTOB |VA-rpynmbel. OcCoOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIEe CTENEHH OKHCICHHS. YTJIEpoJ, alJIOTPONHbIE MOIU(PHUKAIIMH, pACTIPOCTPAHEHUE B
npupoe, GU3NIeCKre U XUMMHYECKHEe CBOMCTBA. AncopOuus. KpyroBopot yriiepona B mpupoie.
Oxcunpl yriaepona, Mx (pU3NUECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYeHHE U TPUMEHEHHE. DKOJOrHYecKue MpoOJIeMbl, CBA3aHHbIE ¢ oKkcHaoM yriepona (1V),
THIIOTE3a TJI00ATBHOTO TOTEIUICHUS KIIMMaTta, TMapHUKOBEI 3¢ dekT. YrompHas KuciaoTa U e
CONM, UX (PU3MUECKHEe M XUMHMYECKHE CBOICTBa, IodydyeHue M npuMmeHeHue. KauecTBeHHas
peakiust Ha  KapOoHaT-MoHBL. ~ Mcmonb3oBaHme  kapOoOHaToB B OBITY, MEIHIIMHE,
IIPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

IlepBoHayabHbIe MOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COCAMHEHMSAX Yriepoja
(MeraH, OTaH, STHIECH, alETHJIEH, JTAaHOJ, TJHIEPHH, YyKCycHas Kuciora). [IpupoaHsie
HWCTOYHHUKHU YIJIEBOJOPOJIOB (Yrojib, MPUPOAHBIA Ta3, HE(PTh), MPOAYKTHI HX IepepabOTKH
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE O OMOIOTHYECKH BaXKHBIX BELIECTBAX:
XKHpax, Oelkax, YrieBoJaX — M HMX pOJM B JKM3HM 4YelloOBeKa. MarepuaibHOE EIMHCTBO
OpPraHNYECKHUX U HEOPTaHMUECKUX COECTUHEHUI.

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOWMCTBA, IOJIYYCHHE U NPUMEHEHHE.
Coenunenuss kpemHusi B npupone. OOmme mnpencraBieHuss o6 okcuge kpemuus (V) u
KpeMHMEBO kucioTe. CUIIMKAThI, UX UCIOJIb30BaHKE B ObITY, B IPOMBIIIICHHOCTH. Bakneiiume
CTpOMTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. IIpobOrembl
0€3011aCHOTO MCIIOJIb30BaHHSI CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCEAHEBHOM KHI3HH.

Xumuyeckuit IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
KayeCTBEHHBIX PEaKLMH Ha XJIOPUA-UOHBI U HAOJIIOJEHHE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpakarolmue (U3NYECKue U XUMHUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEJUHEHUI (BO3MOXKHO
HCII0JIb30BaHNE BUJICOMATEPHANIOB), O3HAKOMJIEHHE C O0pa3lamMH XJIOPHUIIOB (TaJOreHH]I0B),
O3HAKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSAMH (BO3MOXHO HCIIOJIb30BaHUE
BUZeOMATepHalioB), HaOIIOAEHME Tmpolecca OOyrJMBaHUS — caxapa TIOjA  JeHCTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCIOTHI, U3y4YEeHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, IIPOBE/IEHUE KAYeCTBEHHOH peakuuu Ha cyabpaT-HOH M HaOJIOJIeHHE NpH3HaKa eé
MPOTEKaHHs, O3HAKOMJICHHE C (PU3NUYECKUMHU CBOMCTBAMH a30Ta, (ocdopa U UX COeAUHEHHM
(BO3MOXHO MCTIOJB30BAHUE BUCOMATEPHAIIOB), 00pas3iaMu a30THBIX U (pochopHBIX yaoOpeHu,
NojlydeHue, coOupaHue, paclo3HaBaHME M HW3y4yeHHE CBOWCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX pEaKkIWii Ha HWOH aMMOHHS U QochaT-uOH W H3YYCHHE MPHU3IHAKOB UX
MIPOTEKaHMs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI ¢ MEAbI0 (BO3MOXHO
UCIOJIb30BAaHUE BHUICOMATEPHATIOB), M3YYCHHE MOJENCH KPHUCTAIIMUECKUX PEIETOK aiaMasa,
rpaduta, ¢yanepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCcOpOIMd PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOra3a, NOJy4eHue, COOupaHue, paclo3HaBaHue
U M3y4YCHHE CBOWCTB YIJIEKHCIIOTO rasa, MpOBEJCHHE KadeCTBEHHBIX pEaKIMi Ha KapOoHAT U
CUIINKAT-HOHBl ¥ W3Y4YCHHWE TPU3HAKOB HX TNPOTEKAHUS, O3HAKOMJICHHE C TIPOIyKIHEH
CHJIMKAQTHOM MPOMBIIUIEHHOCTH, pEeIIeHUEe 3KCIEPUMEHTANbHBIX 3a7a4y 1Mo TeMme «Baxueilmue
HEMETAaJUIbl U UX COSUHEHHS.



MeTa/uibl M X COCAUHEHUSA

OO0mass xapakTepUCTHKA XHUMHYECKUX DJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxenus B [leprnonnueckoit cucreMe xumudeckux sneMeHToB J[. . MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MerajuMueckass CBf3b M METAJUIMYEcCKas KpUCTajuIMuecKas
peméTka. DJIEeKTPOXUMUYECKUM psAl HalpskeHUH MeTaluioB. Dusmyeckue M XUMUYECKHE
cBoiicTBa MeTauioB. OOmue cmocoObl MoydeHuss MeTauioB. [loHsATHE O KOPPO3UH METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIUiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHUE B OBITY M POMBIILJICHHOCTH.

[[{esrounbIle METAIIBL: TIOJIOKEHHUE B [lepronueckoi cucteMe XUMUYECKHUX 31eMeHTOB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXxOX[eHUE B mnpupone. Puznueckue U XUMHUUYECKUE
CBOMCTBa (Ha MpuUMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpUsI U Kanus. [I[puMenenne
LIEJIOYHBIX METAJUIOB U UX COEIUHEHUII.

[[lenoyHO3eMENBHBIE METAUIBl MAarHU W KalbLMil: mnojoxeHue B Ilepuogmueckoit
cucrteMe xumudeckux auieMeHToB [[. M. MeHneneeBa, CTpO€HHE MX AaTOMOB, HaXOXIECHUE B
npupoge. Gusnyeckrue 1 XUMUYECKHUE CBOICTBA MarHusl U Kajablus. BaxkHeiine coeauHeHus
KaJblus (OKCHJI, TUIPOKCH, coir). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmomuHuil: nonoxkenue B llepumoandeckorn cuctemMe Xumudeckux sjemeHtoB /. .
MeneneeBa, CTpOCHHE aTOMa, Hax0XJleHUe B npupone. Ousndyeckue U XMMHUYECKHE CBOICTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenue B llepuogmyeckoi cucreme XuMmuueckux saemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaXxOXJieHUEe B npupoje. Pusndyeckue U XUMUYECKHE CBOMCTBA
xene3a. Okcuapl, ruapokcuasl u conu xkenesa (ll) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3laMyd METaUIOB U CIUIaBOB, WX (U3UYECKUMU CBOMCTBAMHU,
W3Y4YEeHHE PE3YNIbTaTOB KOPPO3UM METAIOB (BO3MOXKHO HCIIONB30BAHHE BUACOMATEPHUAIIOB),
0COOEHHOCTEN B3aMMOJEHCTBUS OKCUIA KaJbIMsl U HATPUsI C BOJOW (BO3MOXHO HCIOJIb30BaHHUE
BHUJIEOMATEpPUANIOB), HCCJIEOBaHHE CBOMCTB KECTKOW BOJBI, MpoOIlecca TOPEHHs XKejie3a B
Kuciopoae  (BOBMOXKHO — HCIOJB30BAaHHE  BUJCOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil HA MOHBI: MarHus, Kalblusi, AJIFOMUHUSA, IMHKA, xene3a (1) u xenesa
(1), meau (1), HabGarOMEHHE ¥ OMHCAHUE TPOLIECCOB OKPAIIMBAHMS IJIAMEHH WOHAMH HATPHS,
Kallusl U Kaiblus (BO3MOXHO HCIOIh30BaHUE BUACOMATEPHAIIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS M THIPOKCUA IIMHKA, PEIICHUE IKCTICPUMEHTAIBHBIX 33/1a4 10
TeMe «BakHelue MeTaibl U UX COSUHEHUS».

XuMHA H OKpPYIKAI0LIAs cpeaa

BemectBa u Marepuaisl B IOBCEJHEBHON KU3HU YeJIOBEKa. be3onmacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momomis mpu XUMHUYECKHX OXKOTax U
OTpAaBJICHUSIX.

XuMUYecKoe 3arpsi3sHeHHE OKpYKarollel cpefsl (MpeaenbHas JOMycTUMasi KOHIIEHTpalus
BelecTs, najiee — [1/IK). Pons XxuMuu B pelieHuu 3KOJIOTUIECKUX MPOOIEeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasloB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, IOJMMEPHBIE MaTEPHATIBI).

Mesicnpeomemmuoie céa3u

Peann3anus MexnpeaMeTHBIX CBA3EH NPHU M3YYEHHH XUMHUHU B 9 KIlacce OCYIIECTBIIAECTCS
yepe3 WCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK U TOHATHIA,
SIBJISTFOLLIMXCSI CHCTEMHBIMU JIJISL OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1IUKJIA.



OOmme ecTecTBEHHO-HAYYHbIE TOHATHUSA: HAY4YHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kiaccuukauusi,  TMEePHOAMYHOCTb,  HAONIOJACHHE,  AKCICPHUMEHT,
MOJIENTUPOBaHNE, U3MEPEHNE, MOJIEINb, SIBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOIOT U, MAaTEpUAIIbI.

®dusuka: MaTepusi, aToOM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIWJA, H30TOIbI,
paZMOaKTHUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUH 3apsil, MPOBOJHUKH, IOJIYIPOBOTHHUKH,
TVDJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Tas,
pacTBop, pacTBOPUMOCTb, KpUCTAJUIMYECKas peHETKa, CIjiaBbl, (U3UYECKHE BEJIWYMHBI,
€IMHUIIBI U3MEPEHUs, KOCMHUUECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COHIIE.

buonorus: ¢dotocuHTe3, nbixanwe, Omocdepa, PKOCHCTEMA, MHUHEPAIBbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, runpochepa, MuHepasnabl, TOpPHbIE TOPOJbI, TIOJE3HBIE
HCKOITaeMbIe, TOIUIUBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3YylbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIET0 0OOpa3oBaHUs
JOCTUT'AKOTCA B X01€ O6yquI/15I XUMHUHU B €IUHCTBEC yqe6H0171 U BOCIIUTATEIILHON JCATCIBbHOCTU B
COOTBETCTBUM C  TPAJAMIMOHHBIMU  POCCUMCKUMHU  COLMOKYJIBTYPHBIMHU U  JYXOBHO-
HPAaBCTBCHHBIMH LCHHOCTAMHU, NPUHATBIMU B O6IIICCTBG npaBujiaMM U HOpMaMH IOBCACHUA U
CIOCOOCTBYIOT IpOIECcCaM CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMATIN3AIINN 00YUYaIOIIUXCS.

JIMYHOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOU MO3UTHUBHBIX HOCHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIlbITa ACATCIBHOCTH Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1)maTpuoTHYEeCKOro BOCIUTAHUA:

LIEHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHUYECKOMY U HayYHOMY
HACJIEUIO, TIOHMMAaHUs 3HAUEHUS XUMHUYECKONM HAyKM B JKM3HM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HH(OpPMAIMEH O MepeaOBhIX JOCTHKCHHIX M OTKPBITHSIX
MHPOBOM M OTEUECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSIX 00 ycTpoiicTBe
MUpa U 00IIEeCTBa;

2)rpa:kIaHCKOro BOCIIUTAHUSA:

MPE/ICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJIJIEKTUBE, KOMMYHUKATUBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4eOHOUCCIIEOBATEIbCKOM, TBOPUECKOM M JPYTUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM AESITEILHOCTH MIPH BBHITIOTHEHUH yUeOHBIX, TO3HABATEIBHBIX 3aa4,
BBIITOJIHCHHUHU XUMHYCCKUX OKCIICPUMCEHTOB, CO3JaHUU y‘-Ie6HBIX IMPOCKTOB, CTPEMIJICHUA K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B IMPOLECCE 3TOU y‘-IG6H0171 ACATCIIbHOCTH, T'OTOBHOCTHU
OLICHMBAaTh CBOE TOBEJEHUE M TOCTYNKH CBOMX TOBApHIIEH C TMO3UIUK HPABCTBEHHBIX H
MPAaBOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEACTBUM MOCTYIIKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUA

MHUPOBO33PEHUECKUE  MPEACTaBICHUS O  BEHIECTBE U XMMHYECKOM  peakuuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3sBUTHS HAYKH M COCTaBJIAIOIINE OCHOBY IS
NOHUMAaHUS CYHNIHOCTH HAay4YHOH KapTUHBI MHUpA, TPEJCTaBICHHUS OO0  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSL MPUPOJABI, B3aUMOCBS3IX UYEJOBEKA C MPUPOJHON Cpeoil, 0 poiu
XUMHUHA B ITIO3HAHUHN DTHUX SaKOHOMepHOCTCﬁ;

MO3HABATEIbHBIE MOTHBBI, HAIPaBICHHbIE Ha MOJTYYEHHE HOBBIX 3HAHUN 1O XUMHH,
HEOOXOMUMBIC 11 OOBSCHEHUS HAOJIOIaeMbIX TIPOIECCOB W SIBICHHMN, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYPbl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypPOH, MOCTYMHBIMH TEXHHYECKUMH CPEICTBAMU
UHPOPMAIIMOHHBIX TEXHOJIOTHA;

uHTepec K OOYy4eHHI0 M TO3HAHHIO, JII0OO3HATETbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOSKTHON M HMCCIIEAOBATEIBCKON JESATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HaIpPaBJIEHHOCTH U YPOBHsI 00y4YeHUsI B lajbHEHIIEM;

4)(popMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHUC NCHHOCTU KHU3HHU, OTBCTCTBCHHOI'O OTHOHMICHUA K CBOCMY 310pPOBLBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >XKW3HH, OCO3HAHWE TOCJICJACTBUNA M HEMPHUATHE BPEIHBIX
npuBbIYEK (yHOTpeOJIEHUS alKorojs, HApKOTUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIIOJICHUS



npaBuil 0€30MacHOCTH TMpPH OOpAIEHUH C XUMUYECKMMHU BEUIECTBAMH B OBITY U PEalbHOM
KU3HH,

5)TpyaoBOro BOCIMTAHMSA:

MHTEpEeC K MPAKTHIECKOMY M3YUeHHUI0 Mpodeccuil U Tpyaa pa3IngyHOro poja, yBaXKeHHE K
TpyAy W pe3yiabTaTaM TPYAOBOW JESITENBHOCTH, B TOM UHCIE Ha OCHOBE IPUMEHEHUS
MpPEAMETHBIX 3HAaHMA TI0 XUMHH, OCO3HAHHBIH BBIOOp WHAWBUIYATbHOW TpPaeKTOPUHU
MPOJOIKCHHST O0pa30BaHUS C YUETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTIEIIHOW MPOGECCUOHATBLHOW NEATEIBHOCTH U
pa3BUTHA HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJIalITUPOBATHCS B IPO(ECCHOHATILHON Cpeie;

6)3K0/10rMYeCcKOro BOCIIUTAHUSA:

9KOJIOTMUYECKH 11e1ec000pa3HOe OTHOIIEHHE K MPHUPOJIe KaK UCTOYHUKY KU3HU Ha 3emie,
OCHOBE €€ CyIIeCTBOBAaHMS, MOHMMAaHHE LIEHHOCTH 30POBOr0 U 0€30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HAHUWE IEHHOCTU COOJIFOJICHHUS TPaBIJI 0€30MacHOT0 MOBEACHUS MPU pabOTe C BEIIECTBAMH,
a TaK)K€ B CUTYAIUAX, YTPOKAIOLIUX 3JOPOBBIO U JKU3HU JIIOACH;

CIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJy4YaeMble MPU HM3YUYEHUU XUMHH, JISI PEIICHUS
3a71a4, CBA3aHHBIX C OKPYXKaIOUIEH MPUPOJHON CPEIOH, sl TOBBIIEHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpPbI, OCO3HAHUS TJIO0ATBFHOTO XapaKTepa SKOJOTHUECKUX MPOOJeM U MyTed UX perieHHs
MOCPEJICTBOM METOJI0OB XUMHUU, IKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABaTEJIbHOM, KOMMYHUKATUBHOW U COLIMATILHON MPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMeTHBIX PE3yIbTaTOB BBIICISAIOT 3HAYUMBIC 711 (DOPMHUPOBAHMS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPHUHIIMI, TUMOTe3a, (aKT, cUcTeMa,
MPOLIECC, PKCIIEPUMEHT U APYroe.), KOTOPbIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaMeTax ¥ TO3BOJISIIOT Ha OCHOBE 3HAHUN U3 ATHX MPEIMETOB (DOPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAyYHOW KapTHHE MHpa, U YHHUBEpCAIbHbIE Y4eOHBbIE NEHCTBUS (IIO3HABATENbHBIC,
KOMMYHHKATHBHBIC, PETYISATUBHBIC), KOTOpbIE O0ecrnednBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAIbHbIE YUeOHbIe 1eiCTBHS

ba3oBble Jiornueckue a1eicTBUA:

YMEHHSI HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHUM 3HAHUM:
pacKpblBaTb CMBICT XUMUYECKUX TMOHSTHH (BBIACIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATHUSMH), UCIIOIB30BATh MOHSATHSA JIJIsT OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBIICHUH, BBIOMPATh OCHOBAaHUS M KpUTEPUM i KiacCU(UKALUU
XUMUYECKHUX BEHIECTB M XUMUYECKHUX PEAKINH, YCTaHABIUBATh MPUYMHHO-CIICJICTBEHHbBIE CBS3U
MeX1y OOBEKTaMHU U3YUEHUsl, CTPOUTH JIOTHUECKHUE PacCyk/IeHUs (MHAYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AENaTh BBIBOABI U 3aKIIOYCHHUS;

yMEHUE MPUMEHSATH B MPOIECCE MO3HAHUS MOHATUA (IIPEAMETHBIE U METaNpPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MPEOOPa3oBBIBATH HIMPOKO
MIPUMEHSIEMbIE B XMMHH MOJICTIbHBIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CMMBOJI DJIEMEHTA),
XuMudeckass (opmyna W ypaBHEHHE XHMHYECKON peEakIMu — TMpPU PEIICHHHu y4eOHo-
MO3HABaTEJbHBIX 3a/ad, C Y4E€TOM OTUX MOJICTbHBIX TPEJCTABICHUN BBIBIATH H
XapaKTepU30BaTh CYILIECTBEHHbIE MPU3HAKUA H3Yy4aeMbIX OOBEKTOB — XMMHUUYECKHX BEIIECTB U
XUMUYECKUX PEAKIUH, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3H U
MPOTHUBOPEYHSI B U3yYaEMBIX MPOIIECCaX U SBICHUAX.

ba3oBble ucciiegoBaTe/ibCKue AeiCTBUA:



YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTa IMO3HAHUS, a
TaKKe€ B KayeCTBE OCHOBBI JUIi (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE NPABHIBHOCTH
BBICKa3bIBAEMbBIX CYXKICHHIA;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd U HPOBEJCHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0I0ATh 32 XOJIOM MPOLIECCa, CaMOCTOSITEIbHO IPOTHO3UPOBATH €TI0
pe3ynbraT, GopMyJIHpoBaTh OOOOHIEHMS] M BBIBOJBI MO pe3ylibTaTaM IPOBEAEHHOTO OIBITA,
HCCIIEZIOBAHUS, COCTABIATh OTYET O MPOJIETaHHON paboTe.

Pabora ¢ unopmanmeii:

yMEHHE BBIOMpPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HHGOPMALIMIO PA3TUYHBIX BHI0B
1 (OpM TpeICTaBICHHSI, TOIY4aeMYIO U3 Pa3HBIX HICTOYHUKOB (HAyYHO-TIOMYJspHAS JINTEpaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MOCOOMUs, pecypchl UHTepHeTa), KpUTHUYECKU
OLICHUBATh MIPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHUE MPUMEHSTh Pa3UYHbIe METO/IbI U 3aIPOCHI IIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAUMBIX ISl BHIITOJIHEHUS! Y4EOHBIX U NTO3HABATENbHBIX 33124
OTpeNIeIEHHOr0 TUMa, MPHOOpETeHHEe OomblTa B 00JaCTH MCMOJIb30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYpO aKTUBHOTO HUCIIOJIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHUCTEM, CAMOCTOSITEIbHO BBIOMpPATh ONTHUMaJIbHYIO (OpMy MpeicTaBlIeHUs
uH(pOpMallUd ¥ WJUTIOCTPUPOBATH pellaeMble 3aJaud HECIOKHBIMH CXEMaMH, JHarpaMMaMu,
npyrumu popMamu rpaguK ¥ 1X KOMOMHALIUSAMU;

YMEHHME HCMOJIb30BaTh M aHAIM3UPOBATH B Mpollecce y4eOHON U HcCien0BaTeIbCKON
NEeSITETLHOCTH UH(POPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X035HUCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKpYXKaroule MpupoaHON Cpe/Ibl.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHMs 3aJaBaTh BOIIPOCHl (B XOJe Auagora M (WiaM) AMCKYCCUHM) IO CYIIECTBY
oOcyxxnaemMoil Tembl, (OPMYIHPOBATh CBOM MPEIJIOKEHUS OTHOCUTENIBHO BBIMOTHEHUS
MIPeI0KEHHOM 3a/1au;

YMEHHUSI IIPEACTABIIATh NOJTyUYEHHBIE PE3YIbTaThl IO3HABATEIBHOM 1E€ATEIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNlaTh IPE3CHTALUI0 PEe3yJbTAaTOB BBIMOJHEHUS XHMHYECKOTO
JKCIepUMeEHTa (JJa0OpaTOPHOIO OIbITa, J1A0OPaTOpPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOH MO3HABaTEJNbHON U
WCCIIEZIOBATENILCKOM JEATEIbHOCTH TPU PEIIEHHUH BO3HHUKAIOMIMX IMPOOJeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJacoBaHMs MNO3MIMK (00CyXkaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPAUHAIIMS COBMECTHBIX JACHCTBUIA, OMpe/ieieHue KPUTEPUEB MO OIIEHKE KauecTBa
BBITMIOJTHCHHON pa0OTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe AeiicTBUS:

YMEHHE CAMOCTOSATEIBHO ONPEEIATh LEIU ACSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BBHIOMPAThH
HaunOonee A¢QeKTUBHbIE CMOCOOBI pemieHHs Y4eOHbIX H  TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITEILHO COCTABJIATH WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aNTOPUTM ICHCTBHI MpH
BBIMIOJTHEHUM 3aJaHUN ¢ Y4E€TOM TMOJY4YEHHs] HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIMIX, OLICHUBATh COOTBETCTBUE MOTYYEHHOTO PE3yNbTaTa 3asBICHHOU 1LIeJH,
YMEHHE UCII0JIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IIPE/IJIaraeMble B YCIIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pe3yJIbTAaTOB IO OCBOCHHUIO O00S3aTEIBHOTO COACPKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepanbHOil pabodeil mporpaMMoil, BBIICISIOT: OCBOCHHBIC



oOyJarollMMHUCS. Hay4Hble 3HAaHUS, YMEHUS M CIOCOOBI JeHcTBUHM, cnenuduyeckue At
MPEIMETHON 00MacTi «XUMHs», BUIBl JEATEIHHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHUSA, €r0
MHTEPIIpETAINH, TPEOOPa30BAHNIO U IPUMEHEHHUIO B Pa3JIMYHBIX YUYEOHBIX U HOBBIX CUTYalIHsIX.

K xoHuy oOyuenus B 8 kJiacce mpeIMETHbIE Pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJIKHbI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX HMOHATHH: aToM, MOJEKyda, XUMUYECKUN
AJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeECh (OAHOpPOJAHAs U
HEOJHOPOJHAsA), BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJS XHUMHYECKOIO
3JIEMEHTAa B COEJUHEHHM, MOJISIPHBI O0BEM, OKCHJA, KHUCIOTAa, OCHOBAHHE, COJIb,
3JIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakiys, Kiaccuukanus
peakLuii: peakui COCIMHEHNUS, pEaKLUU Pa3JI0KEHHS, PEAKIIMM 3aMELICHUs, PEaKLIUN
o0OMeHa, 9K30- ¥ SHIOTEPMUYECCKHIE PEaKIH, TETUIOBOM YPPEKT peaklnu, siApO aToma,
AJIEKTPOHHBIN CJON aroma, aToOMHas OpOMTajib, pPaJuyC aTOMa, XUMHUYECKas CBsI3b,
NOJIIpHAasl M HEIOJIApHAasi KOBAJICHTHAs CBsA3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast J0JIs BELECTBA (IIPOLIEHTHAsl KOHIIEHTPAaLUs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHMX MOHATUH M NPUMEHSTH 3TU
HOHATUS NP OIMCAHUY BEIECTB U UX MPEBPALICHUN;

UCTIOJIb30BaTh XHUMHYECKYI0 CHUMBOJHKY JJIsl COCTaBJeHHS (OPMYIT BEUIECTB H
YpaBHEHUH XUMUUYECKUX PEAKIUM;

ONpEENATh BAJICHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEIUWHEHUSX, CTEICHb
OKHCIICHHsI JIEMEHTOB B OWHApPHBIX COEAMHEHUSX, NPUHAJIEKHOCTh BELIECTB K
ONpeNieIEHHOMY KJIacCy COeIMHEHMH 1o QopMmyiaMm, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBath cMmblca Ilepnoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHUE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nojoxeHus B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEUIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUs, 3aKOHa ABOrazipo;

ONHKCBHIBaTh M XapakTepuszoBaTb TabmuuHyro ¢opmy Ilepuoanueckoir cucremsl
XMMHMUYECKHUX 3JIEMEHTOB: pa3iuyaTh MOHATHS «TJlaBHasg noarpynna (A-rpymnmna)» u
«mobounas moxarpymnma (b-rpynma)», Mameie ¥ OONBIIME TEPHOIBI, COOTHOCHUTH
0003HaueHus1, KOTopble uMeroTcs B Tabmuue «llepuonuueckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XMMHYECKMX DJEMEHTOB (COCTaB M 3apsA] A1pa, oOllee 4YHUCIO DSJIEKTPOHOB U
pacrpesielieHre UX 10 3JeKTPOHHBIM CIIOSIM);

KJIaccU(pUIUPOBaTh XMMHUYECKUE JIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakiuu (10 YMCIY M COCTaBYy Y4YacCTBYIOLIMX B PEAKIMU BEILIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JINYHBIX
KJIacCOB, IOATBEp)KJIas  ONHCAHWE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOLMX XUMUYECKUX PEaKIHii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH IIPOTEKaHUs XMMUYECKHX MPEBPALICHUN B Pa3JIMUHBIX YCIOBUSAX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIEMEHTa 0 (popMyJie COEJMHEHNUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 10 YPAaBHEHUIO XUMHUECKON pPEaKIMH;



MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIFHOM ACATCIIBHOCTH — aHaJIN3 U CHUHTEC3,
cpaBHEHHE, 0000IICHNE, CUCTEMATH3AINI0, KIacCH(PUKALNIO, BBISBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€d — JUJISl M3YYEHHUs CBOMCTB BEHIECTB M XUMHYECKHX PEaKIIH,
€CTeCTBEHHO-HAyYyHbIE ~ METOABl  TIO3HAHUS  —  HAOJMIOACHHME,  HM3MEpEeHHeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pPeasbHbIA U MBICJICHHBIN);

CJIeIOBAaTh IMpaBHJaM TIOJBb30BAaHUS XHMHYECKOH mocyqod u  1abopaTopHBIM
o0opy/sOBaHHEM, a TakXe IMpaBWiIaM OOpAaIlEHUs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKLUSMH 10 BBIIIOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYEHUIO
U cOOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOXOpPONA M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM JI0JIEW pacTBOPEHHOTO BEIIECTBA, MNIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE 3KCIEPHUMEHTHI 110 PAaCclIO3HABAaHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT C TOMOIIBIO0 MHIUKATOPOB (JTakKMYC, (heHONIPTaNCHH, METUIOPAHXK U APYTHE).

K xoHnmy oOyueHus B 9 kJiacce mpeIMETHBIC Pe3yNbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHSATHI: XUMHUYECKHHA DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, AHHOH, IIPOCTOE BELECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas peakuus, XUMHUYecKas
CBAA3b, TEIUIOBOM 3 (eKT peakiuuu, MOjab, MOJSPHBIA 00BEM, pacTBOpP, IIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIMTUYECKAs JUCCOLMAIMSA, PpEaKIUu HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBIE pEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTpOnus, amM(pOTEpHOCTb, XUMHUYECKas CBA3b
(xoBaJleHTHasi, MOHHAs, MeTa/lIn4yecKas), KpUCTAJUIMUecKas pemérka, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOW peaklnu, MpeneabHO JI0ImyCcTUMas
koHueHrtpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHM U MPUMEHATH 3TH
MIOHSITHUS TIPU OTMMCAHUH BEIIECTB U X MPEBPAICHUH;

UCTOJIb30BaTh XHUMHMYECKYI0 CHUMBOJHMKY JJIsi COCTaBJeHHS (HOpPMYJT BELIECTB H
YPaBHEHUN XUMUYECKUX PEaKIUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKMX DJEMEHTOB B
COEIMHEHUSAX Ppa3JIMYHOIO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeIMHEHUH 1o QopmysiaMm, BHJ XUMUYECKOW CBs3U (KOBAJECHTHAs, WOHHAS,
METaJUIMYECKasi) B HEOPraHUYECKUX COCIMHEHMSIX, 3aps HOHAa IO XUMHUYECKOH
dbopMmyrie, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COEIMHEHUH, TUI
KPUCTAJITIMYECKON PEIIETKNA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona . M. MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHe: OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyo dopmy [lepuoamueckoit
CUCTEMBI XMMHUYECKHMX OJJIEMEHTOB: pa3nyaTh MOHATUS «rjaBHas noxarpynmna (A-
rpymmna)» u «mobounas noxarpymnmna (b-rpynma)», mansie w OOJBIIME TIEPHOJIBI,
COOTHOCHTh 0003HAu€HUs, KOTOpbIE HUMEIOTCS B IMEPHUOAMYECKONW Tabiume, C
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsj sapa, 00IIee YMCiIo IEKTPOHOB U paclpe/ielieHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSICHATH 0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB JJIEMEHTOB M HX
COEIMHEHUH B Mpenenax MajiblX MEepUOJIOB M TJABHBIX MOATPYMI C YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(pUIUpoBaTh XUMHYECKUE JIEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKUE
peakuuy (MO YUCIYy U COCTaBy Y4YacTBYIOIIMX B PEAKLUU BEIIECTB, M0 TEIJIOBOMY
s¢deKTy, Mo U3MEHEHUIO CTETIEHEH OKUCIICHUS XUMHUECKHUX 2JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) oOOmMe M crhenupuIecKrne XUMHYECKHE CBOWCTBA
IIPOCTBHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTAaBIISATh YPABHEHMSI IJIEKTPOIUTUUECKON TUCCOLMALIUN KUCIIOT, IEN0YEH U CONEH,
MOJIHBIE M COKpAIIEHHBIE YPaBHEHUS pEakIii MOHHOTO 0OMEHa, YpaBHEHHS peaKIMi,
MOJATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXAYy BELIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEACTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca STUX PeaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBHCUMOCTH OT HX CTPOCHHMS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX ITPEBPAILICHHUI B pa3JIMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAaCChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIeMeHTa 1o (popMyJie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILlECTBA B
pacTBope, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

coOmofaTh TmMpaBujia TOJIB30BAHUS XMMUYECKOM TMOCyqoi u  1abopaTOpHBIM
o0opymoBaHHEM, a TaKke MpaBuia OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKIUSMU IO BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB 10 MOJIYYEHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aAMMHUAaKa M YIIIEKHCIIOro rasa);

MIPOBOJIUTh PEAKLUH, MOATBEPKAAIOUINE KAaUECTBEHHBIM COCTaB Pa3IMYHBIX BELIECTB:
pacmo3HaBaTh OMNBITHBIM IMYTEM XJIOPHI-, OpoMHI-, HOAMI-, KapOoHaT-, ¢ocdar-,
CUJIUKAT-, Cylb(aT-, THAPOKCHUI-UOHBI, KATHOHHI AMMOHHUS U HOHBI H3yUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOpPaX HEOPIaHMUECKUX BEILIECTB;
MPUMEHSTh OCHOBHBIE OINEpAlMi MBICIUTEIbHON NEATEeIbHOCTH — aHaJIU3 M CHHTE3,
cpaBHEHHe, O000OIIeHHEe, CHCTEMAaTU3aLMI0, BBIIBICHWE IPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl U3YYCHHS CBOWMCTB BEIIECTB M XMMHYECKHX PEAKLUM, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJEHWE, W3MEPEeHHUe, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koaun4vecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u DyeKTpoHHbIE (IU(POBHIE)
n/n TeM MPOrpamMMbl Bcero Konrposenbie Hpaxrueciue o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsI padoThbI
Pasnea 1.IleppoHavyanbHble XUMHYECKHE IIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHMUS U 5 5 bubmuorexa [IOK
NPaKTHYECKOM IeATEIbHOCTH https://m.edso0.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xumuueckue 15 1 bu6nunorexa LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasueny 20
Pa3pnen 2.BaxHelimme nmpeicTaBuTe/ M HEOPraHMYEeCKUX BelleCTB
21 Bosznyx. Kucnopon. [Touarue 6 bu6nmoreka [IOK
00 okcHaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonsitue o 3 1 bubnuorexa [IOK
KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonstue 06 5 1 1 bu6nuorexa [IOK
' OCHOBaHMSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bu6mmoreka [IOK
HEOPraHMYECKHUX COCTUHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazueny 30

Paspnen 3.1lepuonnuecknii 3axkon u [lepuoanyeckasi cucrema xumuiyeckux 3j1eMeHToB /[. . MennesieeBa. CTpoeHne aToMoB.
Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuoguyeckuii 3aK0H 1

31 [Iepnonnueckas cucrema 7 bubmmoteka LIOK
XUMHUYECKHX 37ieMeHToB [1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aTroma

32| Omemmemmer . bimorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTCIILHBIC PCAKIINN
bubmuorexa [IOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemsi 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIACC

KonuyecrBo yacoB DJIEeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM nu@posbIe
Ne i/mt P Konrpoabusie | IIpakTHyeckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypcsbl
Pa3nen 1.BemecTBO M XMMUYeCKHE peaKIIUA
[ToBTOpenue u yrmyOieHne 3HaHUH bubmmorexa LIOK
1.1 ) 1
OCHOBHBIX pa3JIeiioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubmuotexa [JOK
' peakuii https://m.edso0.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLIMALIMSL. 3 1 1 bubnmoreka [IOK
' XMMHYECKHE PeaKIuu B paCTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3zgen 2.HemeTaJJILI M BX COCAMHEHUSA
21 OO6m1as XxapakTepUCTHKa XUMHUECKUX 4 1 bubmuorexa [JOK
' aneMenToB VIIA-rpynmel. [anoreHs https://m.edsoo0.ru/7f41a636
s | e o 6
' pymHst. +-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
- Obmas xapit;iepncha ZI/IMI/I‘I;CKI;)X , . BuGmorexa LIOK
' DTICMEHTOB FPYTIHEL ASOT, QOcHop # 1x https://m.edsoo.ru/7f41a636
COEJIMHEHUS
06
24 sneventon VA rpymm. Vrcpoa : 1 , | BubmoreralloK
' . PYHITH. PoA https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHEHUS
Hroro mo pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznena 3.MeraJJIbI M X COCIUHEHUSA

. bubnuorexa [IOK
31 Obue croficTea MeTAILIOR 4 https://m.eds00.ru/7f41a636
3.9 B . 16 bubmuorexa [IOK
) AKHENILNE METAJUIbl U UX COCIUHEHUS https://m.eds00.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumusi u oKpy:Kamomas cpeaa
4.1 B TBA ¥ MaTepHUAJIbI B )KU3HU YEJIOBEKA 3 bubmorexa LHOK
' etee °p 3 eoBe https://m.edsoo0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edso00.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




ITOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
No KoanuectBo yacos Jlara JJIeKTPOHHbBbIE HU(PPOBbIE
Tema YpoOKa K()]-[Tpo_m,]-[b[e HpaKanecxne 06pa3OBaTe.m,m>le
n/n Bcero U3y4YeHHs
padoTsI padoThbI pecypcbl
1 [Ipeamet xumuu. Ponbs xumuu B 1 bubmuoreka [JOK
JKU3HU YeioBeka. Tela U BelecTsa https://m.edsoo.ru/ff0d210c
2 [lonsaTtue o MeToAax MO3HAHUS B 1 bu6mmoreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[Tpaktueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U IPUEMBI 1 bubnuorexa LIOK
oOpartieHus ¢ 1a00paToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHHUEM»
Yucteie BemecTBa 1 cMecH. CiocoObl but6mmoreka [IOK
4 . 1
pasjencHus cMecei https://m.edsoo.ru/ff0d26ca
ITpakTuyeckas padora Ne 2
5 <<II’)a3neneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYMCTKHU TIOBAPEHHOU COJIH )»
bubmuorexa [JOK
0 ATOMBI H MOJIEKYIIbI 1 https://m.edsoo.ru/ff0d2a6c
7 XuUMHYECKUE DJIEMEHTBI. 3HAKH 1 but6mmoreka [JOK
(CHMBOJIBI) XUMHYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIEC BEIIECTBA 1 buomorexa [IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0OH OCTOSIHCTBA COCTaBa 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BellecTB. XUMudeckas hopmyia.
BaneHTHOCTh aTOMOB XUMHUYECKHUX
AIIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHocHUTeNnbHAS aTOMHas Macca.

bu6moreka [IOK

1 OtHOCUTEbHAS MOJISKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMAYECKOr0 but6mmoreka [IOK
3JIEMEHTA B COECIUHCHUHI https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. MoJb. bu6moreka [IOK
MossipHast macca https://m.edsoo.ru/ff0d5230
14 Ddu3ndecKue U XUMUYECKHUE SBICHHS. but6mmoreka [IOK
XUMHYecKasi peaxius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus NPOTEKAHUS bubnuorexa LIOK
XUMHYECKUX PEaKInuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MaCChl BEIIECTB. but6mmoreka [IOK
XUMHUYECKUE YpaBHCHUSI https://m.edsoo.ru/ff0d3b88
BrlunciaeHus: KOJIu4ecTBa, MacChl
17 BEIIECTBA 110 YPaBHEHUSIM Bubmworexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIHi
Knaccudukanms XUMIISCKHX
18 peaKum‘(/ji? (C0:,[II/IHCHI/ISI pazIoKEeHUS bubmmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 SHIUKJIONEIUCT. O6og1queHne U bubmmorexa OK
B https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alUsl 3HAHUH
20 KonTtponbnas padora Nel mo reme bubnuorexa LIOK
«BelecTBa 1 XUMHUECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razon. Cocran bubnuorexa [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BECIIECCTBO. O30H

dusznyeckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuu OKUCIICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CniocoObI MoTy4eHus: KUCI0po/ia B
23 nabopaTopun ZIqHPOMI)IHIJ'IeHI;-IOHCTI/I. bubamorewa LIOK
https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMnaeckoi
24 pEeaKLnHu, IOHATHE O bu6mmoreka [JOK
TEPMOXHUMHUYECKOM YPAaBHCHHHU, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUAX
TomnuBo (He(Th, YTOib U METaH).
25 3arp;13Helineq1;o3’z[yy:<a CHOCOOBI Zro bubmmorexa OK
’ https://m.edsoo.ru/ff0d4c4a
MPeIOTBpAICHUS
[Tpaktrueckas padota Ne 3 o Teme
26 ((1?[0JIYIIGHI/IG u l:o6lv1paHlxle bubnnorexa HOK
. https://m.edsoo.ru/ff0d4ae2
KHUCITIOPOJ1a, U3yUYEHUE €TO CBOUCTBY»
97 Bonopon — anemeHT u npocroe but6mmoreka [IOK
BerlecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 ®duzndecKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [IpumeHenue Bomopoaa https://m.edsoo.ru/ff0d4dd0
29 [loHsiTHE O KUCIOTAX U COMAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI MoTy4YeHust BOA0poaa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme BuGmorexa LIOK
31 «Ilonydenue u coOupanue BoI0pPoOIa,

W3Y4YEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MoutsipHbIii 00bEM ra3oB. 3aKOH

but6mmoreka [IOK

32 ABorapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHYECTBA

33 BEILIECTBA Ia3a M0 €ro U3BECTHOMY Bubmworeia LIOK

B https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brraucnenns 00EMOB Ta30B 10
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIIICHHI ra30B

35 dusznyecknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BO/JIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
UH/IMKaTOopax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTenb.

37 Hacrelmennrle 1 HeHACHIIIEHHEBIE but6mmoreka [IOK
pacTBOpbl. MaccoBasi 10J1s1 BEIeCTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[Tpaktuueckas padora Ne 5 o Teme

38 «IIpuroroBiieHue pacTBOPOB C bubmuorexa [JOK
ompeIeIEHHOM MacCOBOM f0Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBA»

39 Konrponsnas padora Ne2 o reme bubnuorexa LIOK
«Kucnopoza. Bomgopoa. Boga» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukanus, but6mmoreka [IOK

40
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
IlonydyeHue u XUuMHUYECKHE CBOMCTBA

41 KI/?CJI};T;LI:: OCHOBHBT; u S Bubmrorexa LIOK

’ https://m.edsoo.ru/ff0d664e
aM(oTepHBIX OKCHJIOB

42 OcHOBaHUS: COCTaB, KJIacCU(pUKAIIHS, but6mmoreka [IOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHnue 1 XuMHUYECKHE CBOMCTBA bubmmorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, knaccudukamus, bu6moreka [IOK
44
HOMECHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [loryueHne 1 XUMHYECKHE CBOMCTBA bu6mmoreka [IOK
KUCTIOT https://m.edsoo.ru/ffOdfee2
C : )
16| cnonctm vomystmm e buGorera LIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[paktuyeckas padota Ne 6. Perenue
47 AKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME bu6nmoreka [IOK
«OCHOBHBIE KIIACCHI HEOPraHHYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 I'eHeTnyecKas CBA3b MEXKAY Butmorexa LOK
KJIaCCAaMHU HEOPTaHUYECKUX
. P https://m.edsoo.ru/00ad9a50
COeIMHEHU N
49 O000111eHUE U cUCTEMATU3ALML but6mmoreka [JOK
3HAHHI https://m.edsoo.ru/00ad9cb2
o 'I'<OOHTpOJII>HaSI pabota Ne3 o reme Bu6morexa LOK
CHOBHBIE KJIaCChl HEOPTAHUYECKUX
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU N
IT
5L | xammmasret snecomson, Tlomsn bromorera LIOK
) https://m.edsoo.ru/00ad9ffa
TpyHax CXOAHBIX SJIEMEHTOB
N o
€pPUONYECKHM 3aKOH U BuGmorexa LIOK
52 [leproamueckas cucreMa

XUMHYECKHX 3yieMenToB J1. 1.

https://m.edsoo0.ru/00ada52c
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Meuneneena

53 [leprobl, rpymImbl, TOATPYIIITHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bu6nmoreka [IOK
saep. M3ororsr https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
95 aT(f)MOB BHGMCH?())B [Tepuonnueckoit bubmorexa LIOK
https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. Menneneesa
XapakTepucTUKa XUMHYECKOT0
56 3JIEMEHTA 110 €ro MOJI0KEHHIO B but6mmoreka [IOK
[Meproanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonuyeckoro 3akoHa
57 JUIS pa3BUTUSI HAYKU U MPAKTUKH. []. bubmuorexa [JOK
. MenneneeB — y4EHBIH, TIe1aror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepBHbIil ypok. O6001ICHHE 1
58 CI/ICTEM&TI/ISZEI/I}I 3HaHH;IJl / bubmorexa HOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas pabota
KonTponbHas padora Ned o Teme
59 «Ctpoenue aroma. XUMHUYeCKas bubnuorexa LIOK
cBa3b» / Beepoccuiickast https://m.edsoo.ru/00adb486
npoBepoyHas pabora
60 DIIEKTPOOTPULIATETILHOCTH ATOMOB bubnuorexa [JOK
XUMHUYCCKHX 3JICMCHTOB https://m.edsoo.ru/00adaab8
61 Honnas xumuyeckas cBsizb bubmmorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBasienTHast monsipHast XUMUYECKast bubmuorexa [JOK
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CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenrHas HenonspHast 1 bubmmorexa [IOK
XHMHUYECKasl CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS 1 bubmmorexa LOK
https://m.edsoo.ru/00adae28
65 OKHUCIUTETEHO-BOCCTAHOBUTEIHHBIC 1 bubmuotexa [JOK
peakiuu https://m.edsoo.ru/00adb076
66 OKHCIIMTENIN U BOCCTAHOBUTEITH 1 bubmmorexa LOK
https://m.edsoo.ru/00adb076
PesepBubIit ypok. O60011eHNE U
67 cUCTEeMaTU3alMs 3HaHUH 110 TeMeE 1 bubmuorexa [IOK
«Ctpoenne aroma. XuMU4YeCKast https://m.edsoo.ru/00ad9ch?2
CBSI3b)»
68 PesepBHbIil ypok. O6001ICeHIE 1 1 bubmuorexa [JOK
CHCTEMATH3AlMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbIe N poBbIe

Jlj;-)n Tema ypoka Beero Kontpoabnbie | IlpakTnyeckue i[:;:eﬂﬂﬂ o0pasoBaTejbHbIE
padoThbI padoThI pecypcel
[lepnonueckuii 3aKOH.

1 Ilepuoauueckas cucrema 1 bu6mmoreka [JOK
XUMHYECKHUX 35ieMeHToB [1. 1. https://m.edsoo.ru/00adb59e
Menneneesa

, | s e |

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6nuorexa [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMudeckoi CBSI31 U THITBI 1 but6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no reme

5 «IToBTOpEHue u yriyodiaeHue 1 1
3HaHUU OCHOBHBIX Pa3/IeNioB Kypca
8 xiacca»

6 Knaccudukanus XuMrUIecKux 1 bu6mmoreka [IOK
peaKIuii 10 Pa3IuYHBIM IPHU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTH XMUMHUYECKOU

7 peaKIuy. HOHS[I”)[I/IG 0 TOMOTCHHBIX U 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITHIX
[ToHATHE O XUMHYECKOM
8 paBHOBecHH. DAaKTOPBI, BIUSIOIIHNEC 1 bubmmorexa LIOK
T https://m.edso0.ru/00adc28c
Ha CKOPOCTh XUMHYECKOW PEeaKIHH
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U IMOJIOKEHUEC XUMHNYCCKOI'O

paBHOBECHS
9 OKHCIIUTEIILHO- bubmuorexa [IOK
BOCCTaHOBUTEJIBHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 3aEKTPOIUTHYSCKOMN
10 ;mccr:)ounaunn.annBHHe U ci1a0ble bubmmorexa OK
https://m.edsoo.ru/00adcd68
AJICKTPOJIATHI
11 HonHble ypaBHEHUs peaKIuil bubamorewa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 AJIEKTPOIUTUIECCKOM https://m.edsoo.ru/00add5d8
JIACCOITUAITNN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE TPEJICTaBIICHUI 00 bubmorexa [IOK
N https://m.edsoo.ru/00add8bh2
AIIEKTPOIUTUICCKON JUCCOIIUAIIUN
14 [TonsaTHE O rUApONIH3E CONEN bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
15 O6001eHne U cucTeMaTru3aIus bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
ITpakTuueckas padora Ne 1.
16 «II’)GIHeHI/Ie BKCHpepI/IMeHTaJ'IBHBIX bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
Kontponbhas pabota Ne2 no teme
17 «OIIEKTPOIUTHYECKAS bubnuorexa LIOK
nUcconuanys. XUMHUECKUE https://m.edsoo.ru/00addecO
pPEaKIMK B pacTBOpPax»
18 OO6m1as xapakTepHUCTHUKA TaJIOTCHOB. bubmuorexa [JOK
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XUMHUYECKUE CBOMCTBA HA MPUMEPE
xXJiopa

https://m.edsoo.ru/00addfe2

XnopoBozpopoa. CoisHast KHCIIOTA,

but6mmoreka [IOK

19 i
XUMITICCKHE CBOMCTEA, HOTYHCHHIC, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IT 6ota No 2
JTy4EHHUE COJISTHOM KUCIIOTHI,
i . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBONUCTB»
Bbruncnenus no ypaBHEHUsM
21 XUMHYECKHUX eal}:p Wi, €CIIN OAUH Bubmmorexa LOK
peaid, A https://m.edsoo.ru/00ade488
W3 pEareHTOB JIaH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bu6nmnoreka [IOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnotponHble MOIU(DUKALIUU CEPBI.
Haxoxnenue cepsl u eé bu6mmoreka [IOK
23 .
COCTMHCHHUH B MPHPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
Ce eHue
2 duwiccine n xivimccrne biGmorera LOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Okxc cepnl. CepHas KHCIOTa,
25 (1)H3§§:<I:KH§I;II xm\f[);q:c;:leﬂ ' Bubmmorexa LIOK
3 https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHHE
XUMUYECKUE PEAKIUH, JIEKAIIUE B
OCHOBE PO €HHOTO crocoda
HOBE TIp MBIH_IJIVHH ro ci BuGmorexa LOK
26 MIOJIyYEHUS] CEPHOMN KUCIIOTHI.

XUMUYeCcKOoe 3arpsi3HeHne
OKpYKalollei cpeabl

https://m.edsoo.ru/00adec8a
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COCANHECHUAMU CCPBL

Briuncienue MaccoBOU 10U

bubmuoreka [JOK

27
BBIXO/1a TIPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA JIEMEHTOB
VA-rpymnmsl. A30T,

28 ACIIDOCThAHCHIE e Bbub6mmoreka [IOK

II HEHUE B IIPH
pactipoctp PHPOZE, https://m.edsoo.ru/00adeea6
bU3HYECKrEe U XUMUYECKHE
CBOMCTBa
AmMuak, ero puznyecKue u
29 XHMHYECKHE CBOMCTBA, ITOJIyUYEHHE bubmorexa LIOK
’ e https://m.edsoo.ru/00adf004
Y IPUMEHEHNE

0 Hl?[aKTquCKaﬂ pabota Ne 3 o Teme B morexa LOK

«ITomydyenne aMMHuaKa, H3ydeHHe
yqv i https://m.edso0.ru/00adf180
€ro CBOICTB»

31 A3oTHas Kuco0Ta, €€ pu3ndeckne u but6mmoreka [IOK
XUMHYECKHE CBOICTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEN

p | s e ey
yaoop . § https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIoIeH CpeIbl
COCIMHCHUSIMH a30Ta
() .0 Vv

33 (psz(%)s pHaﬂKISan((l)):: (btl?lfjﬂ(qeifne u bubmmorexa LIOK

P L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyYEHUE
Hcnonb3oBanue gocaTo B
34 KaueCTBE MUHEPATIbHBIX bu6mmoreka [IOK

ynoOpeHuit. 3arps3HeHHe
MIPUPOHON cpenbl pochaTamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacnpocTpaHeHue B

35 npupoze, Gu3nIecKue u bubmmorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHYCCKHE CBOMCTBA
Oxcunsl yraepoaa, ux Guandeckue
U XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TTPOOITIEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHBIC C OKCHJIOM yTJIepoja
(V)
N bubmuorexa [JOK
37 YrobHas KHEIOTa H €€ con https://m.edsoo.ru/00ae006¢
[TpakTueckas padora Ne 4 o Teme
38 "TlosrydyeHune yrieKucioro rasa. bubmmorexa [LIOK
KavectBeHHast peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-noH"
[lepBOoHaAUaIEHEBIE TTOHATHSA 00
39 oprpaHI/Iqecxnx BEIIECTBAX KaK O bubmmorexa OK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepoaa
40 Kpemnuii u ero coenuHeHus bubmmorexa HOK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5.
41 Pewienne skcriepuMeHTaIbHBIX bubnuorexa LIOK
3a1a4 1o teMe «Baxueimme https://m.edsoo.ru/00ae0bf2
HEMETAaJUJIbl U UX COSIUHEHUS
KontponrHas padora Ne3 mo teme
42 «BaxTieﬁume ieMeTannH 1 UX Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHCHUS
43 OO6m1as XxapakTepUCTUKA bubmuorexa [JOK

XHUMHUYCCKHUX 3JICMCHTOB —

https://m.edso0.ru/00ae103e
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MeTaJI0B. MeTandeckasi CBs3b U
MeTaJUIMYeCKasi KpUCTaJUIMIecKas
pemiéTka. PU3HUECKUE CBOMCTBA
METaJUIOB

XyMHU4YecKHe CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUIECKUN PSITT bubmmorexa LIOK
. https://m.edso0.ru/00ael1156
HaIMps’KCHUU MCTAJIJIOB
O061me crocoObl MoTyYeHus
MetasuioB. CrutaBel. Beraucnenus
45 10 YpaBHEHHUSM XUMHUYECKHUX Bubmroreia LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, €Clii OJIMH U3 PeareHTOB
COJEPKUT IIPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
47 [enourbre MeTamIb: https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bu6nmoreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [llemouHo3eMeNbHBIC METAJIIBI — but6mmoreka [IOK
KaJIbIIMH ¥ MarHui https://m.edsoo.ru/00ae15e8
50 Baxkneiimue coeTMHEHNUA KAJILIUS bubmmorexa OK
https://m.edsoo.ru/00ae15e8
51 O000I1IeHHE B CUCTEMAaTH3aIHs
3HAHUU
52 JKEcTkOoCTh BOMBI U CIIOCOOKI €& bu6mmoreka [IOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
53 [Tpaktrueckas padota Ne 6 o Teme bubmuorexa [JOK

"YKEcTKOCTEL BOZBI U METOEI €6

https://m.edsoo.ru/00aelae8
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ycTpaHeHus"

54 PN — bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bu6nuorexa LIOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
> Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COTTU bu6nmoreka [IOK
xenesa (1) u sxemnesa (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U cCUCTEMAaTH3AIUs
3HAHUH
[MpakTuueckas paborta No 7.
59 Penienue skcnepuMeHTaIbHBIX bubmuotexa [JOK
3a71a4 1o Teme «BaxuHeimme https://m.edsoo.ru/00ae3de8
METaJUTBI U UX COCTUHEHUS
Berurcnenus o ypaBHEHUSIM
XUMHUUYECKHUX PEaKIIHii, eCITH OIUH
60 W3 PEareHTOB JIaH B M30BITKE WK but6mmoreka [JOK
COJICP)KHUT ITpUMeCH. Berauciienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTA
peakiuu
61 O000111eHUE U cUCTEMATU3ALML
3HAHUI
Kontponbnas pabota Ne4 o teme
62 «Baxneunme MeTaIbl U X
COCJTUHEHUS»
63 BemecTBa u maTepuaisl B but6mmoreka [IOK

MMOBCEIHEBHOM KM3HU YeJIOBEKa

https://m.edsoo.ru/00ae3f50
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Xumuaeckoe 3arpsA3HCHUC

but6mmoreka [IOK

64 OKPY’KaIOIIeH CpeIbl 1 https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perienun 1 bubnuorexa LIOK
HKOJIOTMYECKUX MPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHblii ypok. O600111€HNE U 1 but6mmoreka [JOK
CHCTEMATH3ALMs 3HAHUHI https://m.edsoo.ru/00ae0d0Oa
67 Peseprublit ypok. O600111eHNE 1 1 bubnuorexa LIOK
cucTeEMAaTH3aMs 3HAaHUH https://m.edsoo.ru/00adbh33c
68 PesepBHbIil ypok. O6001ICHIE 1 1 bubmuotexa [JOK
CHCTEeMAaTHU3aIns 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIJMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEFOBAHMSA K PE3YJIbTATAM OCBOEHUS OCHOBHOI

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHUSA

1

ITo Teme: ((HepBOHa‘-IaJILHI)IC XUMHWYCCKUC ITIOHATHUSA»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHUX T[OHSATHUHA: aToOM,
MOJIEKYJIa, XUMHUYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMech (OJHOPOJHAas W HEOJAHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTENIbHAs aTOMHAas U MOJIEKYJsipHas Macca, KOJIMYECTBO
BEIIECTBa, MOJb, MOJSIpHAas Macca, MaccoBas [0Ji1 XHMHYECKOTO
AIIEMEHTa B COCIWHEHUHU, MOJIAPHBIA O00BEM, XHUMHUYECKas pPEaKIvs,
KinaccupuKalusg — peakiuil:  peakuuud — COSJUHEHHs,  PEeaKIuu
pa3joKeHUs, peaklUuu 3aMelIeHMs, peakIuu oOMeHa, 7K30- U
SHIOTEPMUUYECKHE PEaKIMH, TEIIOBOW 3(PdeKT peakimuu, pacTBop,

MaccoBas J10JIsI BEIIecTBa (MPOIEHTHAs KOHIIEHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUUA H

MPUMCHSATDH OTU MMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIGHI/If/'I

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHUMBOJHMKY JJIsl COCTaBJICHUS (HOpMYI

BCIICCTB U ypaBHeHHf/'I XHUMHUYCCKUX peaKuHﬁ

1.4

PaCKpbIBAaTb CMBICJI 3aKOHOB COXpaHCHHA MacCChl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPDHOIO YYCHHA, 3aKOHAa

ABoraapo

1.5

OmnpeacIsATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COEIUHEHUSIX

1.6

KJIaccu(UIUpPOBaTh XMUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BEUIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSIPHYHO W MOJISAPHYIO MAaCChI

BCIICCTB

1.8

BBIUYUCIIATH MACCOBYHO JOJIO XHUMHYCECKOTO 3JIEMCHTA II0 Q)opMyne




1.9

COCIHNHCHUS,

BBIYHCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

MPUMEHSATh €CTECTBEHHOHAYYHBIE METOJIbI MMO3HAHUS — HAOJIOJCHUE,
U3MEPEHHE,  MOJCIMPOBAHUE,  OKCHEPUMEHT  (pealibHBIA |

MBICJIEHHBIN )

Ilo Teme: «BaxHenmme npeacTaBUTEIN HEOPraHUYECKUX BEILIECTB)

2.1

pPaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHATHH: OKCH I,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

2.2

OTpeeNATh MPUHAIIC)KHOCTh BEIIECTB K OINPEeAeNEHHOMY KIaccy

coelMHeHuH 1o popmynam

2.3

KJIACCU(PUITUPOBATh HEOPTAHUYECKHUE BEIIECTBA
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XapaKkTepu3oBaTh (OMUCHIBATH) OONME XMMHYECKHE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEpXkAasi OMHCAHHE MpPUMEpPaMU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKHUX peaxunﬁ

2.5

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHUCHUMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTU IHPOTCKAHUA XUMHUYCCKUX

IpEeBpaIleHUH B Pa3IMYHBIX YCIOBHUIX

2.6

CIe0BaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TMOCYyIOd H
7a00paTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUjaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHSAMHU TIO BBIOJTHEHHUIO
7a00paTOPHBIX XUMUYECKHX OTMBITOB MO TMOJTYYCHUI0O U COOUPAHUIO
ra3000pa3HBIX BEIIECTB (BOMOPOAA M KHCIOPOJ]a), MPUTOTOBICHUIO
pacTBOpPOB C ONPENCIEHHON MacCOBOM JIOJIEW PacTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATH U MPOBOAUTH XUMUYECKHUE IKCIIEPUMEHTHI 10
paclio3HaBaHUIO pACTBOPOB IIEJIOYEM M KUCIOT C IOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JPYTHUE)

2.7

MMpOBOAUTD paC‘léTBI 0 YpaBHCHHUIO XUMHUYIECKOMN pcaknuu

I[To Tteme: «llepuoamveckuii 3akoH u Ilepuoamyeckass cucrema
xumuueckux ssemeHtoB J[. M. MennpeneeBa. CtpoeHune aTOMOB.

Xumudeckas ¢BiI3b. OKUCIHTEILHO-BOCCTAHOBUTEILHEIC peaKkurumn»

3.1

PaCKpbIBaTh CMBICII OCHOBHBIX XHMHUYCCKHUX TOHSTHH: AApO aroma,
ANIEKTPOHHBIM CJIOM aToMa, aTOMHas OpOuTadb, paguyc aToMma,
XUMHUYCCKad CBA3b, IOJIIpHAad W HCIIOJApHAad KOBAJICHTHAA CBA3b,

QJICKTPOOTPULATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KA4THOH, 4aHWOH,




3.2

CTCIICHb OKHUCJICHUA

KJ'IaCCI/I(bI/II_[I/IpOBaTI) XHUMHUYCCKHUE DJICMCHTbBI

3.3

ONHCHIBATh M XapaKTepu3oBaTh TaOimuHyto (Gopmy [leprogmdeckoit
CUCTEMBI XMMHMUECKHMX DJJIEMEHTOB: pa3jiuyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» U «nobouHas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIbIIHEY NEpUOaAbI

3.4

packpbiBaTh cwmbici llepuoguyeckoro 3akona JI.M. Menneneesa:
J€EMOHCTPUPOBATh NOHMMAHHUE IIEPUOJIUUYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKHX JJIEMEHTOB OT HX nosoxeHusa B Ilepuonmdeckoit

CUCTEMC

3.5

COOTHOCUTh  OOO3HAYCHMs, KOTOpbIE HMMEIOTCS B  TaOiwHIe
«Ilepuonnueckass  cucremMa  XUMHAYECKUX  3jnemMeHtoB .M.
MenneneeBa» ¢ UYHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsij sjapa, oO0IIee YHUCIIo

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeacCiTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6HHaprIX

COCOMHCHUAX

3.7

OnpeaciTb BUJ XUMHUYECKOM CBS3H (KOBaHeHTHaH u I/IOHHaﬂ) B

HEOPTaHNUYCCKUX COCANHECHUAX

9 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BeHleCTBO U XUMHUYCCKaAs PCAKIUA

1.1

pPAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHITHUH: pPacTBOpP,
ANIEKTPOJIUTHL, HE3JIEKTPOJIMTHI, 3JIEKTPOJUTHUYECKAs IUCCOLMAIMS,
pEeaKIM¥ MOHHOrO OOMEHa, KaTalu3aTop, XMMHYECKOE DPABHOBECHE,
oOpaTumMble 51 HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peakuuy, OKHCJIUTENb,
BOCCTAHOBUTEINIb, OKHUCIEHHME M BOCCTAHOBIICHHUE, AJUIOTPOINS,
aM(pOTEepHOCTh,  XMMHUYECKas CBA3b  (KOBAJIEGHTHAs, HWOHHAf,
MeTaJlJIn4ecKas), KpUCTAJJIMYECKas pelETKa, CIUIaBbl, CKOpPOCTb

XUMHYECKOM pCaKnuu




1.2

HITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MMOHATUH U

MMPUMCHSATE OTU MMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaI]_[eHI/Iﬁ

1.3

COCTaBIISAITh yPaBHEHUS 3JIEKTPOJUTHUECKON AMCCOLMALMN KHUCIIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKPAIEHHBIE YPABHEHUS DPEaKLHN

WOHHOI0 0OMeHa

1.4

pacKpbIiBaTh CYHIHOCTH OKUCIIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKum”I

MoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OanaHca dTHX peaKI_II/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YpaBHCHHUIO XHUMHYSCKOHN pPCaKnu

ITo temam: «HemeTamasl U UX coequHEHUSI» U «MeTamiabl U UX

COCOUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATh) 00IIME U CTICITU(UIECKIE XUMHIECKUE
CBOHCTBA IPOCTBIX MW CJIOKHBIX BCHICCTB, IMOATBCPIKAAA OIIMCAHUC
IIpUMEPaMU MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHMI COOTBETCTBYIOIIMX

XAMHYECKHX PEaKLUn

2.2

COCTAaBJIAATh YpaBHCHHUA peaKI_[PIfI, MOATBCPIKAAOIHNX CYHICCTBOBAHUC

T€HETUUYECKOH CBA3U MCKAY BCHICCTBAMH PA3JIMIHBIX KJIACCOB

2.3
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MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHU,
BO3MOXHOCTHU IIPOTCKAHUA XHMMHUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBUAX

CIe0BaTh MpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TMOCYyIOH H
1a00paTOpHBIM O00OPYIOBAHUEM, a TakK)Ke IMpaBUJaM OOpAaIEHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH TIO BBIOJTHEHHUIO
1a00pPaTOPHBIX XHUMHUYECKHUX ONBITOB IO TMOJTYYCHHIO U COOUPAHUIO

ra3000pa3HBIX BEMIECTB (AMMHUAKa M YTIEKUCIOTO ra3a)

2.5

OPOBOIUTh PEaKIHUM, MOATBEPKIAIONINEe KAayeCTBEHHBIH COCTaB
pPa3NUYHBIX BEIIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHI-,
Opomuza, wuonupa, kapbonar, ¢docdar, cuaMKaT, Ccyabdart,
TMJIPOKCUAMOHBI, KaTHOHBl aMMOHUS, MOHBl M3YYEHHBIX METAJUIOB,

MNPUCYTCTBYIOIINEC B BOAHBIX PACTBOpAX HCOPIraHUUCCKUX BCIICCTB

[To Teme: «XuMus 1 OKpy’Karomas cpeay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuil: [IJIK

BCIICCTBA, KOPPO3K1d METAJIJIOB

3.2

MNPUMCHATH OCHOBHBLIC OIICpalun MBICIIUTEIbHOM JACATCIIbHOCTH —

aHallu3 MW CHHTC3, CpPaBHCHMHC, 0606II_ICHI/IC, CHUCTEMATHU3all1IO,




BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€H — JUIsI  M3y4YCHHUS
CBOMCTB BEIIECTB U XHUMHUYECKHUX PEAKINN; €CTeCTBEHHOHAYJYHBIC
METOABl TIO3HAHUS — HAOIIOEHNe, HW3MEpPEHHe, MOJIeTUPOBaHHE,

AKCIIEPUMEHT (peabHbIN U MBICIICHHBII)




INPOBEPSAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHaanbHBIC XHUMHUYCCKHUE ITOHATHUA

1.1

[Ipenmer xumun. Ponb XMMHM B KU3HM 4Ye€JIOBEKa. XUMHUA B CUCTEME HayK.
Tena m BemecTBa. Pu3MUECKUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSHUE

BCIICCTB

1.2

ITonsTHe 0 METOJax IIO3HAaHUA B XUMHU. Yuctele BCIICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

1.3

ATOMBI W MOJICKYIJIBI. Xumudeckrue dneMeHThl. CHMBOJBI  XHMHYECKHX

JJICMCHTOB. HpOCTLIe H CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’ICKynﬂpHOG YUCHUC

1.4

Xumuueckasi ¢popmyna. BalleHTHOCT, aTOMOB XMMHYECKUX SJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa ~ coctaBa  BemiectB.  OTHocuTenbHas  aTOMHas  Macca.
OTtHocuTenbHAsE MOJIEKYsipHast Macca. MaccoBasi 10Jil XUMHUYECKOI0 AJIeMEeHTa

B COCAMHCHUN

1.5

KomnuectBo BemecrBa. Moisib. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI] BemecTtBa. Pacu€tel mo dopmymnam

XUMHYECKHX COCTUHEHUI

1.6

du3nyecknue U XUMHUYECKHE SBJICHHSA. XUMHYECKas pcaknusa u eé IIpU3HAKHU.
3aKkoH COXpaHCHHUA MACChI BCUICCTB. XuMmudeckue YpaBHCHHA. Knaccmbnxaunﬂ

XUMUYECKHUX Peakinid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHHS, 0OOMEHA)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOU MOCYI01, C IpaBUIIaMH
paboTel B Jaboparopuu U TOpuéMamMu  oOpamieHHs ¢ J1abopaTOPHBIM
obopynoBaHHEM, H3yYEeHHE W OINHUCAaHHWE (PU3UUECKUX CBOWCTB 0O0Opa3lioB
HEOPTraHUYECKUX BEHIECTB, HaOMoAeHUEe (uU3nMYecKux (TUTaBJICHHE BOCKa,
TasiHUE JIbJla, PACTHUPAHHUE caxapa B CTYIKE, KUIIEHUE U KOHACHCAIMS BOJbBI) U
XUMHYECKHX  (TOpeHHe CBeYM, [MPOKAIMBAaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHCJIOTOH) SBICHUN, HAONIOJCHWE M OIUCAHUE
NPU3HAKOB TPOTEKAaHUS XUMHYECKHX peakuuid (pas3lokeHwe caxapa,
B3aMMOJICHICTBIE CEPHOM KHUCIOTBI C XJIOPUIOM Oapusi, pa3oKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBHUE Kelie3a C PaCTBOPOM

com meau(ll), nzyuenue cnocoOoOB pasaeneHus: cMecei (C MoMOIIbI0 MarHuTa,




¢unbTpOoBaHUe, BbIMApUBAHUE, NUCTWLISAIUSA, XpoMmaTorpadus), MpoBeACHUE
OYMCTKH TIOBAPEHHOW COJIM, HAOJIIO/ICHNE U OTIMCAaHUE PE3YJIbTaTOB MTPOBEACHUS
OTbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MacChl, CO3JaHUe MoJelen

MOJIEKY (IIIapOCTEPIKHEBBIX )

Baxwneliye npencraBuTeNn HEOPraHUYECKUX BELECTB

2.1

Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. Kucrmopon — sieMeHT U mpocTtoe
BemecTBo. HaxoxaeHue kuciaopoja B mpupoje, (pusudeckue M XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunsl. [lpumenenue kuciopona. CrnocoObl
MOJy4eHUs] KHUCJIOpoAa B J1a0OpaTOpud M MPOMBIIUIEHHOCTH. KpyroBopot

Kucaopoja B mpupojie. O30H — aioTporHas MoauduKaIus KUCIopoaa

2.2

TemnoBoit 3 dekT XuMUIECKON peakluy, TEPMOXUMHUYECKHUE YPaBHEHUS, SK30-
U DHJIOTEpMUYECKUE peaku. TOIUIMBO: yrojib U METaH. 3arpsa3HeHue Bo3ayXa,

yCUJIEHUE MTApPHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO CII0s

2.3

Bonopon — sneMeHT M mpocToe BemiecTBo. HaxoskneHue Bomopoaa B MPUPOIE,
¢u3nyeckne W XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI TIONyYEHHS.

Kucnorte! 1 comm
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MossipHblii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens.  PacTBOpBL
HacpliienHble 1 HEHACHIIIEHHBIE PACTBOPbl. PaCTBOPUMOCTh BEILIECTB B BOJIE.
MaccoBass 70Jiss BellecTBA B pacTBOpe. XHUMHUYECKHE CBOWMCTBA BOJBbI.
OcHoBanug. Ponap pacTBOpOB B MPUPOAE M B KU3HU 4elloBeka. KpyroBopot
BOJbl B MpHUpPOJE. 3arps3HEHUE MNPUPOAHBIX BoA. OxpaHa U OYHUCTKA

IIPUPOJHBIX BOJ

2.6

Knaccupukanuss Heopranmueckux coeaumHeHnid. Oxcuapl. Kiaccudukarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIC, aM{(OTepHbIE) U
HecoseoOpasyromue. HoMmeHknatypa okcuaoB. dusznueckue U XUMHUECKHE

cBolicTBa OKCUAOB. lloiryyeHne okcuaoB

2.7

OcuoBanus. Knaccudukanus ocHOBaHMHA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHknarypa ocHoBaHuil. du3nyeckue U XUMUYECKHUE CBOWCTBA

ocHoBaHMi. [TonnyyeHue ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucior. Homenknarypa kucinor. dusuyeckue u
XMMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHOocTH MetamnmoB H.H. bekerosa.

[Tonmyyenue kucnot

2.9

Comu. Homenknarypa coseil. @U3NYECKHE M XUMHUYECKUE CBOWCTBA COJIEH.

[lony4yenue conen




2.10

2.11

I'enernueckas cBSI3b MCKIY KilaCCaMH HEOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUN  OKCIIEPUMEHT: Kad4e€CTBEHHOE  OIPENCICHHE  COAEpIKAHMA
KHCJIOpOJla B BO3/yX€, NOJyuyeHHE, COOMpaHue, paclio3HaBaHUE U H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUSI BEIIECTB C KUCIOPOIOM H
YCJIOBUSI BO3HUKHOBEHHS U MPEKpAILlEHUsl TOpeHUs (IIoKapa), 0O3HAKOMIIEHHUE C
oOpa3liaMyd OKCHJOB M ONHUCAaHUE MX CBOMCTB, IOJNy4YeHHE, coOUpaHHeE,
pacro3HaBaHUE W H3Y4YEHUE CBOMCTB BOJOpOJa (FOpEHHE), B3aNUMOJICUCTBHE
Bozopoza ¢ okcuaom meau(ll) (Bo3MOKHO HCTIONB30BaHKUE BUACOMATEPHAIIOB),
HaOmroieHne O0O0pa3llioB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBAHUE
0COOEHHOCTEH  pacTBOPEHHUS BEILECTB C PA3JIMYHOM  pPacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MACCOBOW HOJIEH PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCIICTBUE BOJBI C MeTallaMd (HAaTpUeM U KaJbLHEM)
(BO3MOXKHO HCIIOJI30BAaHHE BHJIEOMATEPUANIOB), OIpEIEICHHE pPacTBOPOB
KHACJIOT M 1IeJIouedl C IOMOUIbI0 HMHIMKATOpOB, MCCIEI0BaHHE OOpa3loB
HEOpPraHMYECKHUX BEIIECTB pa3JIUYHbIX KJIACCOB, HAOIIOJACHHE W3MEHEHUS
OKpPAacKM MHJIUKATOPOB B pacTBOpax KHCIOT U IIeJoYeil, H3ydyeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT C
MeTaJlJIJaMU, peaKIMi HEUTpalln3alyui, NoJy4YeHHUEe HEPACTBOPUMBIX OCHOBAHMH,
BBITECHEHHE OJHOI0 MeTajyla JpyrdM M3 pacTBOpa COJIM, pEIICHHE
9KCIIEPUMEHTANIBHBIX 33/au M0 TeMe «BakHelline Kiacchl HEOPraHMUYECKUX

COEeIMHEHUID)

[lepuonnueckuii 3akon u [lepuoanueckasi cucTeMa XUMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIHHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBpie mMOMBITKM KiIaCCU(PUKALUU XUMUYECKUX dJeMeHTOB. llonstue o
rpynmnax CXOJIHBIX AJIEMEHTOB (ILEJIOYHbIE U LIEJIOYHO3EMEJIbHbIE METalIbl,
TaJIOreHbl, MHEPTHBIE Ta3bl). DIJIEMEHTHI, KOTOpble 00pa3yioT aM(poTepHbIE

OKCHUABI U TUAPOKCHUABI

3.2

Ilepunonnueckuint 3axoH. [lepuoanueckas cucreMa XuMudeckux snemeHTos J[. 1.
Meneneesa. Koportkonepuoanas u JUIMHHOIIEpUOAHAS (bopmbI
Ilepnonnueckoir cucrteMbl xuMuuyeckux odnemeHtoB JI.M. Menneneesa.
Ilepuonsl u rpynnsl. PU3HYECKUH CMBICI IOPAIKOBOIO HOMEpPA, HOMEDPOB

Iepruoaa 1 IrpyIlibl 3JIEMCHTA

3.3

Ctpoenne atomoB. CoctaB aToMHbIX sifep. M3oronbl. DnekTponbl. CTpoeHue

JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHWMHUYECKHUX DJIEMEHTOB




[Tepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepuUCTUKa XUMHUYECKOTO

3JIEMEHTA 10 ero nojoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHHSI paauyca aTOMOB XHUMHUYECKHX DSJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWCTB MO TPYINaM H NEPUOAAM.
3nauenue [lepuoanueckoro 3akoHa u llepuogudyeckoit cCUCTEMbI XUMUYECKUX
3JIEMEHTOB Il pa3BUTHUS Hayku W mpakTuku. [[.MI. MenneneeB — y4€HbId U

rpakJlaHUH

3.5

Xumuueckas cBsa3b. KoBaneHTHas (HOHHpHaH n HCHOJ’I}IpHaH) CBA3b.

9HeKT’pOOTpI/IHaTeHBHOCTB XUMHYECKUX 3JIeMeHTOB. loHHAas CBA3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl

OKHCJICHHMS M BOCCTaHOBJICHUA. OKHUCINUTENN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH OJKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJIECUCTBUE THUIAPOKCHIA IIMHKA C pacTBOpaMu KHUCIOT M
11eJI0YEH, MPOBEICHNUE OIBITOB, WUIFOCTPUPYIOLUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX PeaKuil (FOpEeHUE, peakliuy Pas3i0okKEeHHsl, COEIUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHUS

BeniectBo 1 xumnueckas peakuus. [loBropenue

11

[lepnonnueckuil 3axoH. Ileprnoauyeckas cuctema XuMU4eCKux 3aemeHToB J1.1.
MenpeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPUOAOB, Kajlus, KaJlbLUi MU HX
COCAVMHEHUN B COOTBETCTBHM C IIOJIOKEHUEM DJIEMEHTOB B Ilepuonnueckon

CUCTEMC U CTPOCHHUECM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHUAbI XUMHUYECKOW CBsI3U. THUMBI KPUCTANIMYECKHUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTANIMYECKON PEHIETKA
U BUJa XuMHU4eckoi cBsa3u. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIEeCKUX
BEIeCTB (MEXAYHApOAHAs U TPUBHANbHAs). XUMHUYECKHUE CBOWMCTBA BEIIECTB,
OTHOCSIIIUXCSA K  pa3jMyHbIM KjaccaM HEOpPraHMYeCKUX COEIMHEHUH,

TCHETHUYCCKAas CBA3b HCOPTraHNMYCCKUX BEIIECCTB

1.3

Krnaccudukanms XuMudeckux peakiuii Mo pa3IudHbIM [pU3HAKaM (110 YHCITYy U
COCTaBy YyYacTBYIOIIMX B PEaKUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekrty, mo

W3MCHCHHIO CTCIICHEH OKHCICHHUS XHMHYECKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




10 Y4aCTHURO KaTaﬂmaTopa) . DK30- n OHAOTEPMHUYCCKUEC p€aKknuu,

TEPMOXUMHNYCCKUEC YPABHCHUAA. ITorasatue o CKOpPOCTH XHUMHYCCKOM p€akuuu

1.4

[onsiTne 00 OOpaTHUMBIX M HEOOPATHMBIX XUMHUECKUX peakuusx. [loHsTue o
TOMOTEHHBIX U F€TEPOreHHbIX peakuuax. [IoHATHe 0 XMMUYECKOM PaBHOBECHH.
@DakTopsl, BIMIOIME HA CKOPOCTh XHMMHYECKOM pPEaKUMH M IIOJIOKEHUE

XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIC peaKuuu, 3HeKTp0HHLII>i OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM pCaKkuuu. CocraBieHue ypaBHeHI/Iﬁ
OKHUCINTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJb30BaHHCM MCTOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOIUTHUECKON AUCCOIMUALMHU. DIEKTPOIUTHl U HEIJIEKTPOIUTHI.
KaTtnonsl, aHnoHpl. MexXxaHn3M JUCCOLMALIMKM BELIECTB C Pa3IMYHBIMU BHJIAMU
xuMudeckor cBsi3u. Ctenenpb aucconnanuu. CUIbHBIE U CTA0bI€ IEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YCIOBHS TPOTEKAHHUS PEaKIMid MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€¢HHbIE HMOHHBIE YypaBHEHMsI peakiuid. CBoMCTBa KHUCIOT,
OCHOBaHUN M COJIE B CBETE€ TIPEACTABICHUH 00 SIEKTPOIMTHUECKOM

Jucconualnmnu. KadecTBeHHEIC pCaKuuu Ha HOHBI. Ilonsarue o TUAPOJIN3C coleit

1.7

XUMHUECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPHCTAITMYECKUX
peméToK HEOpPraHWYEeCKUX BEIECTB — METAUIOB M HEMETauloB (rpadura u
alMasa), CIOKHBIX BELIECTB (XJOpWAA HATPUs); MCCIEAOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOH peakuuh OT BO3JCHCTBUS pa3lUYHBIX (haKTOPOB;
WCCIEJOBaHUE  DJIEKTPOIIPOBOAHOCTH  PAacTBOPOB  BEILIECTB,  Ipoliecca
IUCCOLMANNN  KHCIOT, WIelnodell u coneld (BO3MOXHO HCHOJIBb30BaHHE
BUJICOMATEPHAJIOB); TIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOMIMX TPHU3HAKU
IPOTEKaHUsl peakluii HOHHOro oOMeHa (oOpa3oBaHue Ocaj/ika, BbIJIEJICHHE Ta3a,
o0pa3oBaHUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOLIMX IHMPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, pPeakIMK pasyioKEHUs, COCIUHEHMUS);
pacro3HaBaHNE HEOPTaHWYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKITHii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmetannsl u UX coeaMHEHUS

2.1

OO6mas xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe cTeneHu okucinenus. CTpoeHue u Gu3nYecKre CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOreHOB. XHUMHUYECKHE CBOICTBa Ha MpUMepe Xjopa
(B3auMopeiicTBUE € MeTajllaMH, HEMETaJUIlaMM, LIeJIo4aMu). XJIOPOBOAOPO.

ConsiHas KHUCIIOTa, XUMAYECKHE CBOWCTBA, NOJIy4eHHUE, IPUMEHEHHE. JleiicTBre




XJI0pa U XJIOPOBOAOpOJa HAa OpraHM3M 4YCJIOBEKA. Baxneimme XJIopuabl U HX

HAXO0XJEHHUE B IPUPOJIE

2.2

OObmass xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbBIE CTeTIeHN OKucieHus. CTpoeHue u pusnyeckue CBOWCTBA
IPOCTBIX BEIIECTB — KHCIOPOAa M CEpbl. AJIOTPONHBIE MOIU(PHUKAINN
KHCIIOpOJa U cepbl. XUMHUYECKHE CBoOWcTBa cepbl. CepoBOAOPOJ, CTPOCHHUE,
¢usnyeckne M XUMHUYECKHe CBoWcTBAa. OKCHIBI Cephl KakK MPeICTaBUTENN
KUCJIOTHBIX OKcHJOB. CepHas KHUCIOTa, (U3NUYECKHEe M XUMHUYECKHE CBOMCTBa
(obmme Kak MpeacTaBUTENs Kilacca KHUCIOT U cnenuduyeckue). XUMUUIECKHEe
peakiuu, Jexalue B OCHOBE MPOMBIIUICHHOTO CIOCO0a MOJIy4YeHUs! CepHOM
kucnothl. IIpumenenune. Comm cepHON KHMCIOTHI, Ka4eCTBEHHAs pEaklMs Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeAMHEHUN B MpUpPOE. XUMUYECKOE
3arpsi3HEHUE OKPYXarollel cpelbl COeTUHEHUSIMU Cepbl (KHCIOTHBIE JTOXK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MpeA0TBpAaIlCHUs

2.3

OObmas xapaktepuctuka 3jeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHBIE CTETICHN OKUCIICHUS. A30T, pacIpOCTPaHEHHE B TIPUPOJIE,
¢u3nveckne 1 XUMUIEeCKne CBoMCTBa. KpyroBopor a3ora B npupoae. AMMHaK,
ero (u3uvecknue W XUMHUYECKHUE CBONCTBA, MOJydeHHE W mNpuMeHeHue. Conm
aMMOHUS, UX (u3Mueckue U XHMMHUYECKHE CBOICTBa, MpHUMEHEHHE.
KauecTBeHHas peakuusi Ha MOHbI aMMOHHMs. A30THas KHUCIIOTa, €€ MOJydYeHue,
¢usnyeckne W XUMHYECKHE CBOMCTBa (OOIIME KaK TpEICTaBUTENS Kiacca
KUCIOT U cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B
Ka4eCTBE MHHEPAIBHBIX yI0O0peHuil. XUMHYECKOe 3arpsi3HCHHE OKpY Karomien
Cpelbl COSTMHEHUSMHU a30Ta (KUCIOTHBIC TOKIH, 3arpsi3HEHHE BO3yXa, TIOYBHI

1 BOJI0EMOB)

2.4

®ochop, amnorponHsie Moaudukanuu Gocdopa, pusnueckue U XUMHUUECKHE
ceorictBa. Oxcun dochopa(V) u dochopHas kuciora, Qusnyeckue u
XUMUYECKHE CBOICTBa, mosydenue. lcmonb3oBanue QocdatoB B KauecTBe

MHUHEpaJIbHBIX YI0OpeHHIA

2.5

OObmas xapaktepuctuka 31eMeHTOB |V A-rpynmel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTEMEHW OKUCIEHUs. YTJIepoj, aJuIOTPOIIHBIE
MOIUGUKALMY, pacHpOCTpaHEHHE B MpHpoJe, (U3NYECKHE M XHMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B mpupoze. OKCHIbl yriepoaa,
X (QU3MYeCKHe M XMMHYECKHE CBOICTBa, JCHCTBHE HA KUBBIC OPraHU3MBI,

IMMOJIY4YCHUE U IPUMCHCHHUC. DKOJIOTHYeCKHUE HpO6J’ICMBI, CBsA3aHHBIE C OKCHJOM




yraepona(lV); rumore3a T1100adbHOTO TOTEIUICHUS KJIMMAaTa; IMMapHUKOBBIMA
apdexr. YrompHas kuciora U €€ comd, WX (UMIECKHE U XUMHUYCCKUE
CBOWCTBa, TOJydeHUEe W TpuMeHeHue. KadecTBeHHas peaknus Ha KapOOHAT-
noHbl. Mcmonp3oBanre kapOOHATOB B OBITY, MEIHUIIMHE, TMPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIUCTBE

2.6

[lepBoHavyaIbHBIC MOHATUS 00 OPTaHMYECKUX BEIIESCTBAX KaK O COCIMHEHUSIX
yriaepojna (MeTaH, 3TaH, JTWJIEH, AalETWIeH, 3TaHOJ], TJIULEPUH, YKCYyCHas
kucnora). Ix coctaB u xumudeckoe ctpoeHue. [loHaTtne o Ouomormuecku
BaXXHBIX BEIIECTBAaX: JXHUpaX, OenKax, YrleBogaX — W WX pPOJH B JKU3HH
yejnoBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX

COeIMHEHUN

2.7

Kpemnwuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJYYCHHE W
npuMmenenue. CoenuHeHus KpeMHHs B npupoze. OOmme mpencraBieHus 00
okcune kpemMuus(1V) u kpemuueBoii kucnote. CUIMKATHI, UX UCIIOJIH30BAHKUE B
OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTU. BaXkHEHIIe CTPOUTETbHBIE MaTEpHAIIBI:
KEepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [IpoGiieMbr Ge3o0macHOTro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMHUECKUH HKCHEPUMEHT: HM3y4YeHHE OOpa3llOB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJIIHOM KHCIIOTBI; IMPOBEIEHHE KauyeCTBEHHBIX PEaKIMi Ha XJIOpHUJ-
WOHBl W HAOJIOJEHHME MPHU3HAKOB HUX MPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIoOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEpUANIOB); O3HAKOMJIEHME C 00paslamMHu XJIOPUIOB
(TammoreHn1I0B); O3HAKOMJICHHE C oOpasliaMu cepbl W €€ COeAMHEHUSIMHU
(BO3MOXHO UCIIOJIb30BAaHWE BHUACOMATEPHUANIOB); HAOIOEHHE Tpolecca
oOyrnuBaHus caxapa IMOJ JEeHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTBHI;
U3Yy4EHUE XMMUYECKUX CBOMCTB pa30aBiICHHON CEpHOW KUCJIOTHI, IPOBEACHHE
KayeCTBEHHOW peakuuu Ha cyabdaT-uoH U HaONIOJEeHHE NpHU3HaKa eé
NPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKHMU CBOMCTBaMHU a30Ta, Gocdopa u ux
COCIMHEHUH (BO3MOXKHO HCIOJIB30BaHUE BHICOMATEpHANIOB), 0Opa3aMu
a30THBIX U PocOpHBIX yIOOpEHUH; MOTydeHHEe, COOMpaHKe, pacliO3HABAHUE H
W3yuyeHHE CBOMCTB aMMHaKa;, IPOBEJCHHWE KAUYECTBEHHBIX pPEAKUUH HAa HOH
aMMOHUS U (QochaT-uOH ¥ HU3yYEeHHE MPU3HAKOB MX MPOTEKaHMS,
B3aMMO/JICHCTBHE KOHIICHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEJbIO (BO3MOXHO
UCIIOJIb30BaHUE BMJICOMAaTEPUANIOB); M3yYEHHE MOJEIeH KpUCTAIUIMYECKHX
pewéTok anmasza, rpaduta, (QyuiepeHa; O3HAKOMIIEHHE C MPOLECCOM

azcopOLMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IPOTHUBOra3a; MOJIy4YeHHe, coOMpaHMEe, PACIIO3HABAHME U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOro ra3a; IpOBEJIEeHHWE KayeCTBEHHBIX peakluid Ha KapOoHaT- U
CHWJIMKAT-UOHBl M M3yYEHUE TIPU3HAKOB HX TMPOTEKAHMs; O3HAKOMIIEHHE C
OPOAYKIMENH CUIMKATHOM MPOMBINUIEHHOCTH; PELIECHUE 3KCHEPUMEHTATbHbBIX

3a/1a4 110 TeMe «BakHenIe HeMeTauIbl M UX COEIUHEHU

Mertamisl 1 uX COCIUHCHUA

3.1

OO01mas xapakTepUCTUKa XUMHUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkenuss B llepuonnueckonn cucreme xumMuueckux dnemMeHtoB J[.H.
MenaeneeBa u ctpoeHust atToMmoB. CTpoeHHne MeTaioB. MeTaiudeckas CBsI3b U
METAJUIMYECKass KpUCTAUIMYECKas pemeérka. OJEKTPOXUMUYECKUN  psl

HaprI)KeHI/Iﬁ MCTaJIJIOB

3.2

dusznueckue U XUMUYECKHE CBOMCTBA MeTauioB. OOmuMe CrocoObl MOTyIeHUS
MeTasuioB. [loHsATHE O KOPPO3UHM METAJIIOB, OCHOBHBIE CITIOCOOBI 3aITUTHI UX OT
kopposun. CruiaBsl (CTallb, YyryH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHNE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MoJiokeHHE B llepumonnyeckoil cucTreMe XHMHUYECKUX
anemeHToB [[.1. Menzneneesa; CTpoeHUE UX aTOMOB; HAXOXKJICHHUE B IPUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpust U Kanus). OKCUIbl 1
THJIPOKCUIBl HAaTpust M Kanus. [IpMMeHeHHe IIEeNOYHBIX METalIoB U UX

COeIMHEHUH

3.4

[llenouyHO3eMeabHBIE  METAIIBI MarHMid ©W  KaJblUWA: IIOJOXKEHUE B
ITepuoauueckoit cucreme xumuueckux deMeHToB .M. MenneneeBa; ctpoeHue
X aTOMOB, HaxXOXJICHUC B npnpoz[e. (DI/I3I/I'-I€CKI/IG U XUMHUYCCKUC CBOﬁCTBa
MarHus M Kaiublus. Baxuenmme coequHEHUs KajabIus (OKCHI, THIPOKCHI,

comnn). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmomuHui: nonokenue B llepuoanueckoil cUcTEME XUMHUYECKMX 3JIEMEHTOB
J.A. MenneneeBa; cTpoeHHE aroma, HaxoxAeHHWE B npupone. dusnyeckue u
XUMHYECKHE CBOMCTBA alFOMHUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHUAA

AJIFOMHUHUA

3.6

3.7

Kenezo: nonoxenue B [lepuonnueckoi cucreme xumudeckux snemeHToB J[.M.
MeHneneeBa; CTPOCHHE aTOMa; HaXOXIeHHEe B mpupoac. DuznuecKue wu
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCHIbI U coym kenesa(ll) u

xkene3a(lll), ux coctas, CBOMCTBA U TIOJTyYEHUE

XUMUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHHUE C O6p33HaMI/I MCTAJIJIOB M CIIJIaBOB,

X (U3MYECKUMHU CBOWCTBAMH; H3yUCHHE PE3yJbTaTOB KOPPO3HH METAJIOB




(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHUAJIOB), 0coOeHHoCTeH
B3aUMOJICHCTBUS OKCHJAa KalblMi W HaTpus C BOAOH  (BO3MOXKHO
WCIIOJIb30BaHNE BHJIEOMATEPUAJIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOIBI;
nporecca TOpeHHsl Kele3a B KHCIOpoAe (BO3MOXKHO —HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB NMPOTEKAHMUS KAaYECTBEHHBIX PEaKLUi HAa MOHBI
(MarHumsi, Kanplusi, amoMmuHus, nuHka, xenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0IeHNE M OMUCAaHUE TPOIIECCOB OKPAIIMBaHMA IJIAMEHH MOHAMHU HATPHA,
Kanuss M Kaublusg  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccieioBaHre aM(pOTEpHbIX CBOWCTB THAPOKCHIA ATIOMUHMS U THUAPOKCHIA
LIMHKA; PEIICHUE dKCIIEPUMEHTANIBHBIX 33]a4 110 TeMe «BaxHelinue MeTasl U

HNX COCANHCHUA

XuMHUs U OKpy’Karollas cpejia

4.1

Hosbie maTepuanbsl u TexHonoruu. BemectBa M Matepuanbl B MOBCEIHEBHOM
JKU3HH 4YesloBeKa. XUMUsS U 3/I0pOBbe. be3omacHoe MCnoab30BaHUE BEIECTB U
XUMHUYECKHX peakuui B ObITy. IlepBas moMoImip mpu XUMHUYECKHX O0XKOTax U

OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHUYECKOE  3arpsi3HEHHE
okpyxaromiei cpensl [TJIK. Pons XxuMuu B pelieHUH SKOJIOTHUECKUX MPoOIeMm.
[IpuponHbIE HMCTOYHUKH YTIAEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HedTh),

NPOAYKTHI UX NepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYeCKUH OKCIICPUMCHT: U3YUCHHUC 06p3.3]_[0B MaTCpHaIOB (CTGKJ'IO, CIIJIaBBbI

MCTAJJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)




ITPOBEPSEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN MPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHUA

Kox
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsieMble TPeOOBAHUSA K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTeIbLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero od0pazoBanusi Ha ocHoBe ®PI'OC

1

[IpencraBnenue:

1.1

O [I03HABAa€MOCTH SIBJIEHUI MNpPUPOAbI, MOHUMAHUE OOBEKTHUBHOM
3HAYUMOCTH OCHOB XMMHUYECKONH HayKH Kak 00JIACTU COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa O0OIeH KyJIbTYyphl M HpPaKTHUYECKOU
JEATEIbHOCTH YEJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IMOHMMAaHHUEC MECTAa XUMUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYUYHBIX MCTOAAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX METOHAAX HUCCICAOBAHUA BCHICCTB U HU3Yy4YCHUA
XUMHNYCCKHUX peaKuHﬁ; YMEHHUC HCIIOJIB30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npopeccCUOHATBHON JEesITEIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMH TCXHOJOIuAMH, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XUMUYECKOW HAyKH, YTO TIO3BOJIUT OOYYaIOIMMCS paccMaTpUBaTh
XHMHIO Kak cepy cBoeit Oyaymieit mpodeccnoHanbHOM eI TeNbHOCTH
U CJeNlaTh OCO3HAaHHBIM BBHIOOP XMMHHU KaK HPOQUIBHOIO IpeaMera

MIpH MEPEX0/ie Ha YPOBEHb CPETHEr0 O0IIETO 00pa30BaHUS

Brnanenune cucreMol XMMMYECKUX 3HAHUMM M yMEHUE IIPUMEHSATH

CUCTEMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIFOYACT:

2.1

BKHEHIIINE XWMHUYECKUE TIIOHATHSA: XUMHYECKHH DIEMEHT, aToM,
MOJICKYJIa, BEIIECTBO, MPOCTOE M CJOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOJHOPOJHAs CMECh, OTHOCHUTCIIbHBIC aTOMHas M MOJICKYJIspHas
MaccChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKHI/ISI, peaKHI/II/I COCIUHECHU, peaKHI/II/I pa?)J'IO)KeHI/IH, peaKIII/II/I
3aMeIeHHs, peaknud oOMeHa, TeruIoBoW 3((dexT peakimu, 5K30- U
BHI[OTepMI/I‘-IeCKI/Ie peaKHI/II/I, paCTBOp, MaccoBast IO0JId XHUMHYCCKOI'O
DIIEMEHTA B COSIMHEHUH, MAaCcCOBasi JIOJISl U MIPOICHTHAS KOHIICHTPAIIUS

BEILIECTBA B PACTBOPE, AAPO aTOMa, JICKTPOHHBIN CIOW aTOMa, aTOMHast




opOuTanb, paguyc aTroMa, BaJCHTHOCTb, CTENEHb OKHCIICHUS,
XUMUYECKasl CBSI3b, AIEKTPOOTPHUIIATEIBHOCTD, MOJISIPHAS U HETIOJISIpHAs
KOBaJIGHTHass  CBsS3b, HOHHAs  CBA3b, METAJJIMUECKass  CBS3b,
KpUCTalLIMUecKass pemeérka (aToMHasl, WOHHAas, METauIn4ecKas,
MOJIEKYJISIpHAs), MOH, KAaTHOH, AHUOH, JJIEKTPOJIUT M HEIIEKTPOJIUT,
JNIEKTPOJUTAYECKAsl ~ TUCCOLMAIMSA, PpEaKIud HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTEINIb, OKHMCIEHME U  BOCCTAHOBJIEHME, DJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTUMbIE peaKIvu,
CKOpOCTb XMMMYECKOW peakimu, Karamuzarop, [IJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XHMHH: 3aKOH COXPAaHECHHS MacChl,
nepuoauueckuii 3akoH JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

cocTaBa, 3aKOH ABOTaapo

2.3

TEOPUM  XHMHH: aTOMHO-MOJIEKYJISIDHAasT ~ TEOpHs, TEOpHs

3JIEKTPOJIUTUYECKON AUCCOIUALUN

Brnanenue ocHOBaMU XMMHUYECKON I'PAMOTHOCTH, BKJIFOYAOILIEH:

3.1

YMEHHE MPaBUIBHO HCIIOIh30BaTh M3yYEHHBIC BEIIECTBA U MAaTEPHUAIIBI
(B TOM 4YHCIiE MHHEPAJIbHBIC YAOOPEHHS, METAUIbl U CIUIABBI,
NPOAYKTHl TEePepadOTKU TPUPOJHBIX HCTOYHUKOB YIIICBOAOPOIOB
(yrns, mpupoaHOTO Ta3a, HePTH) B OBITY, CEJIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE W TIOHMMAHUE 3HAUCHUS JKHPOB, OCIKOB, YIIIEBOIOB
JUTS OpTaHM3Ma YelIOBEeKa; YMEHHE MTPOTHO3UPOBATh BIUSHUE BEIICCTB

N XUMHYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

IPUPOJIHYIO CPEY

3.2

YMCHUEC UHTCTPUPOBATH XHUMHUUCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYTrUx

y4eOHBIX MPEIMETOB

3.3

HaJIM4Ke OmbiTa paboThl ¢ pa3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
N0 XUMMU (Hay4yHas M Hay4dHO-TIONMYJSIpHAas JHUTEpaTypa, CIOBapH,

CHPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC O0O0BEKTUBHO OLICHUBATH I/IH(bOpMaLII/II-O O BCIICCTBAX, HX
IMPEBPALICHUAX u IMPAKTHUYCCKOM IIPUMCHCHUHA n YMCHHE

HCIIOIb30BaTh €€ IS peIICHUA y‘le6HO'HO3HaBaTeHBHBIX 3aaa4

BJ'IaI[eHI/IG OCHOBAMH ITOHSTHIHOI'O arrmapata ¥ CHUMBOJIMYCCKOIO

SA3bIKa XUMHH JJIs1 COCTaBJICHUSA (bOPMy.TI HCOPraHNMYCCKUX BCIICCTB,




YpaBHEHUH  XUMHUYECKHUX  peaklMil; OCHOBAaMHM  XHUMHYECKOU

HoMeHKIaTypsl (IUPAC u TpuBHamsHON)

YMeHue oOBSACHATH CBSI3b IMOJIOKEHUS 3JeMeHTa B Ilepmoauueckoit

CUCTECMC C YHCJIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB | 3apsi sapa, oOIee YHCiIo
JJICKTPOHOB), PACIPENCICHUEM OJJICKTPOHOB TI0 JHEPreTHUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATTUS U KAIbIIHS
[IpencraBnenne 0  MEPUOAMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIBHOCTH),

6 MPOCTBIX W CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS DJIEMCHTOB B
[lepuonuueckold cucreMe (B MajblX TNEpHOJAX M TJIABHBIX
MOATPYIINAX) M JIEKTPOHHOTO CTPOSHUS aTOMa

7 YMenue kinaccupuiupoBaTh:

7.1 XUMHYSCKHE DJIEMCHTEI

7.2 HEOPraHUYeCKHUEe BEIIeCTBA

7.3 XUMUYECKHUE PEaAKINU

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh W CTETICHb OKUCICHUS XMUMHUYECKHUX DIJIEMEHTOB, 3apsijl

' HOHa

8.2 BUJ] XHUMHYECKOH CBS3M M THI KPHCTAIUTMYECKOH CTPYKTYpHI B

' COCUHEHHUIX

8.3 XapakTep Cpebl B BOJAHBIX PACTBOpPaX BEHIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJINTENIb X1 BOCCTAHOBUTEIIb

9 YMeHHe XxapakTepu30BaTh (PU3NUECKUEC K XUMUYECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOJIOPOJ, TrpaduT, aamas,

9.1 KpeMHHi, a30T, (ocdop, cepa, Xxjop, HATpui, Kanawii, MarHuw,
KaJIBIIWHA, aJTFOMHHHM, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PAcTBOPOB (BOJA,
aMMHUAK, XJIOPOBOJOPOJl, CEPOBOJOPON, OKCHIbI W THUAPOKCHIBI

9.9 metamuioB |-l1A rpynmn, amomunus, meau (1), nunka, xeneza (Il u

' I11), okcunsr yrnepona (11 u 1V), kpemuus (1V), azora u pocdopa (I11u
V), cepst (IV u VI), cepuucras, cepHasi, a3oTHCTas, a30THasd,
docdopHas, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBAaTh M  XapaKTEPU30BaTh CBOMCTBA  BEIIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCHCHUC BCILICCTB B
3aBUCHMOCTH OT HX CBOI\/'ICTB, BO3MOXHOCTBH IMPOTEKAHUA XUMHUYCCKHUX

npeBpameHHﬁ B Pa3JIMYHLBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUS pEaKLUi, B

10
TOM YHUCJIE:
10.1 peaxiuii HFOoHHOTrOo 0OMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIONUX TCHETHYECKYIO B3aUMOCBSI3b MEKTY HUMH
11 YMeHUe BBIYUCIISIT (MIPOBOUTH PACUEThI):
111 OTHOCUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTA B COSMHCHUH
11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00BEM Tra30oB
114 [0 YPaBHEHHUSIM XHMHUYECKUX PpEaKIUi M HaXOAUTh KOJIUYECTBO
' BElIECTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOrOo  MO3HaHUs  (HaOIIOJIeHUE,
11 U3MEpEeHUe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) IIPU H3yUYSHUH BEIIECTB U
' XUMHUYECKHX SIBIICHUH; YyMeHHe CchOopMynmupoBath mpodlieMy U
MPEIJIOKUTH ITyTH €€ PeIeHus
1.2 Oe3omacHOl pabOThl ¢ XMMHUYECKUMHU BEIECTBAMHU, XUMHUYECKOU
' nocyA0i U 1abopaTopHBIM 000pyIOBaHUEM
npaBuiiaMy O€30MacHOT0 00pallleHus C BEIeCTBAMHU, UCTIOIb3YEMbIMU
B ITOBCETHEBHOM >KU3HU, MPAaBUIAMH MOBEJICHUS B LIESIX cOepekeHus
1.3 310pOBbSl M OKPYKAIOIIEH MNPUPOAHON Cpellbl; MOHUMAaHHWE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIC OPTAHU3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPALICHUS WX BPEIHOTO
BO3JICHCTBUS
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YyYCHHUE U OMHcaHue (U3HMUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/I‘ICCKI/IMI/I u XHUMHUYCCKHUMHU SABJICHUSIMMU, OIIBITHI,




13.2

HWITIOCTPUPYIOUE MPU3HAKN IIPOTEKAHUA XUMHUYCCKHUX peaKuHﬁ

U3ydeHHe CIIOCO0O0B pa3elieHus cMecen

13.3

NOJIY4YEeHUE KHCIOPOAAa M M3Y4YEHHUE €ro CBOWCTB; IOJydYeHHE
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; IOJIY4YEHUE YIJIEKHCIOro rasa u

HU3YUYCHHUC €TO CBOP’ICTB; IMOJIYYCHHUEC aMMHaKa U U3y4YCHUC €TI0 CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHOM MacCOBOM JOJIed

paCTBOpéHHOFO BCIICCTBA

135

PUMEHECHUE WH/IUKATOPOB (maxmyca, METHJIOpaHKa u
dbeHondTanenHa) s ONMpeNeIeHUsT XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIouel

13.6

UCCIICJOBAaHUE W ONMCAaHME CBOMCTB HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJCUCTBHS KHUCIOT C METaIaMHy,
OKCHJJAMH  METAJUIOB,  PAaCTBOPUMBIMH M HEPacCTBOPUMBIMHU
OCHOBaHUSIMM, COJISIMH; TIOJY4Y€HHE HEpPACTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHE OJIHOIO MeTajyla JApyrMM U3 pacTBopa  COJIy;
ucciieioBaHie aM(pOTEPHBIX CBOWCTB THAPOKCHIOB QIIOMUHUS |

[IUHKA

13.7

pPCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COGHHHCHHﬁ)); ((9H€KTpOJII/ITI/I‘IeCKa${
JUCCOL AUy, «BakHelmme HeMeTauIbl WU HX COCAUHCHUA»,

«Baxuelnnire MeTaIbl U UX COSTUHEHUI

13.8

XUMHYCCKHE  OKCIICPUMEHTHI,  WUIIOCTPUPYIOIIME  MPH3HAKU
NPOTEKaHUsl peakluii MOHHOTO OOMEHa; KaYeCTBCHHBIC PEAaKIUU Ha
MPHUCYTCTBYIONME B BOJHBIX PACTBOPAaX HWOHBI: XJIOPUA-, OPOMUI-,
wonun-, cymbdar-, docdar-, kapboHAT-, CHIUKAT-AaHHOHBI,
TUIPOKCUI-UOHBI, KATUOHBl AMMOHUS, MarHus, KaabIUs, aTFOMUHISI,

xkenesa (2+) u xenesa (3+), meau (2+), IMHKA

14

YmMmenune:

141

14.2

NpeaACTaBJIATL PE3YJILTATbI OKCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB u Ta6J'II/II_[ U BBIABIIATH OMIIMPHYCCKUC
3aKOHOMEPHOCTHU

YCTaHABJIMBATb CBA3U MCXKIY pPCaJIbHO Ha6J'II-OHa€MI>IMI/I XUMHUYCCKHUMU
ABJICHUSAMHA U IIPOLCCCAMH, IPOUCXOAININMHA B MAKpO- U MUKPOMHUDPE,

OOBSCHSTH MPUIMHBI MHOTOOOPAa3Hsl BEIISCTB




HHEPEYEHD 3JIEMEHTOB COJAEP)KAHUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
IroCYaZAPCTBEHHOM 3K3AMEHE 110 XUMHWH

Kox

IIpoBepsieMblii d1eMeHT COTePKAHUS

1

HepBOHaanBHBIe XHUMHUYCCKUEC ITOHATHA

11

YucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue dieMeHThl. CHMBOJIBI  XUMHUUYECKUX

QJICMCHTOB. HpOCTI)IG " CJIOKHBIC BCIICCTBA.

1.3

Xumnueckas popmysa. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHCJICHUA

14

3aK0OH TIOCTOSHCTBA COCTaBa BCIIICCTB. OtHocuTenbHas aTOMHAs Macca.
OtHocuTenbHAs MOJICKYJIIpHas Macca. MaccoBast 7011 XMMHYECKOr0 dJIEMEHTA

B COCAMHCHUU

1.5

1.6

KomnyectBo BemectBa. Moabs. Momsipaass Macca. MossapHbIii 00BEM Ta30B.
BzanmocBs3b KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €AWHUI] BEIICCTBA

duznyeckue W XUMHUYECKHE SBICHUS. XUMHUUECKas peaknus nu eé IMPU3HAKH.

3aKOH COXpaHEHUS MAcChl BEIIECTB. XMMUUECKHE YPAaBHEHUS

Ilepnonnueckuin 3akoH u Ilepuoanyeckas cucTeMa XUMUYECKHMX 3JIEMEHTOB

J.11. MenneneeBa. CTpoeHne aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuoguyeckas cucrema XUMUYECKUX di1eMeHTOB J[. M.
Menaeneesa. [lepuoasl u rpymmbl. @U3HYECKUI CMBIC MOPSAIKOBOTO HOMEPA,

HOMCPOB IICPHUOJa U I'PYyIIIbI 3JICMCHTA

2.2

Ctpoenne atromoB. CocTaB aTOMHBIX siep. M3orombl. DnekTponbl. CTpoeHue
JNEKTPOHHBIX 000JI0ueK aToMoB TepBbIX 20 XUMHUYECKHX 3JIEMEHTOB

[lepnonnueckoii cucremst .M. MeHnneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kalblus (paguyca aTOMOB, 3JEKTPOOTPUIIATEIHLHOCTH,
METAUTMYECKUX M HEMETAUTMYECKHMX CBOMCTB) M WX COCOUHEHUH B
COOTBETCTBUM C TMOJOXEHHEM »3ieMeHToB B Ilepuoanueckoil cucreme u

CTPOCHUCM UX AaTOMOB

CtpoeHue BemiecTBa

3.1

Xumuyeckasi cBsi3b. KoBaneHTHas (mojisipHass M HEMOJIApHAsl)  CBSI3b.
DIEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  dJeMeHTOB.  MoHHas  CBS3b.

Merannnueckas CBI3b




3.2

Tunsl kpucraminyeckux pemeéTok (aTOMHas, HMOHHAs, MeTajulndyecKas),
3aBUCHUMOCTh CBOMCTB BelIeCTBa OT THIA KPUCTANIMYECKOW pPElIETKH U BUJA

XUMHUYECKOU CBA3U

Baxnerlimme npeACTaBUTENM HEOPraHWYECKUMX BemiecTB. Hemerammbl u ux

COCAHMHCHUA. MeTanisl U UX COCAMHCHUA

4.1

Knaccudukamnus u HOMEHKIATypa HEOPraHMYECKUX COCIUHEHHIA: OKCHIOB
(coneoOpazyromue: OCHOBHBIE, KHUCIIOTHEIE, aMm(poTepHbIe) u
HecoJieo0pa3yrole; OCHOBaHMU (IIETOYM W HEPACTBOPUMBIC OCHOBAHWS);
KHACJIOT  (KUCIOPOJACOAepKAIMEe ¥ OCCKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJiel (CPETHUX U KUCJIBIX )

4.2

dusnyeckue MW XHUMHYECKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HEMCTAJLJIOB!

BOJIOPOJIa, XJIOPa, KUCIIOPOIa, Cephl, a30Ta, ¢hocdopa, yriaepoaa, KpeMHUS

4.3

duznyeckue W XUMHYECKHUE CBOMCTBa MPOCThIX BCUICCTB-MCTAJJIOB: JIMTHA,
HaTpuda, KaJlud, Marovusgd W KajJblUA, aJJlOMUHUSA, KCJIC3a. 3JI€KTpOXI/IMI/I‘-IeCKI/II71

PsL HAIIPSKEHUN METaJIOB

4.4

du3nyueckue U XUMHYECKHE CBOMCTBa BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOJOPOAA, AMMHUAKA

4.5

4.6

dusnveckue W XUMHUYECKHE CBOWCTBA OKCHAOB HemetaywioB: cepsl (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). IToaydenne
OKCHJIOB HEMETAJLIOB

Xumnueckue cBoictBa okcuaoB: metawioB |A-IIIA rpynm, muuka, mequ(ll) u

xene3a(ll, 11).ITonyuenne OKCHIOB METAILIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBAHUN M aM(POTEPHBIX THAPOKCHIOB (HAa MpHMEpe
TUAPOKCUIOB aJIIOMUHHUA, >Kene3a, [uHKa). [lomydeHue ocHOBaHUN U

aM(OTEPHBIX THAPOKCHIOB

4.8

OOue XMMHUYEeCKHe CBOWCTBA KHCIOT: XJIOPOBOJIOPOJIHON, CEPOBOJOPOIHOM,
CEPHUCTOM, cepHOM, a30THOH, (ochopHON, KpeMHHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

HOJ'Iy‘-IeHI/IC KHCJIOT

4.9

OO6mue XxuMHIECKUE CBOMCTBA cpenHuX colied. [lomyduenue coneit

4.10

[Monyuenue, coOupaHue, paclo3HaBaHHE BOAOPOIA, KHCIOPOAa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

411

[lony4yenue amMmmMuaka, CEpHOW M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O01ue

CIIOCOOBI MMOJIy4YCHUSA MCTAJIJIOB




4.12

I'enernueckas cBSI3b MCXKAY KilaCCaMM HEOPTaHUYCCKUX COC,I[I/IHCHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XMMHUYECKHUX PEeaKIUi 10 pa3IMyHbIM MPU3HAKAM: 10 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIMU BELIECTB, IO TemIoBoMy 3¢ dekry, 1o

M3MEHEHHIO CTEIICHEH OKHMCICHUS XUMHUUYECKUX 3JIEMEHTOB

5.2

TennoBoiil a3 heKT XMMUYECKON peakiuy, TEPMOXHUMHUYECKHE YpaBHEHUS. DK30-

U OHAOTCPMHUUYCCKHUEC PCAKIIUH. TepMOXI/IMI/I‘{eCKI/IC YpaBHCHUA

5.3

OKHCIIUTETbHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHWS W BOCCTAHOBJICHHS.  DJIGKTPOHHBIM  OamaHC

OKHUCIIUTEIILHOBOCCTAHOBHUTEIIFHOM p€akuuu

5.4

Teopust NEKTPOIUTUUECKON AUCconrai. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIHUTEI. CunbHbIE U ca0bIe OJICKTPOJINTEL. CreneHb Jucconuanmuu

5.5

Peaknuu moHHOTO OOMEHA. YCNOBHSI MPOTEKAaHUS peaKklUii MOHHOrO oOMeHa,

IIOJIHBIE U COKPAIlEHHBIC HOHHBIC YPABHEHUS PEAKIUI

XuMUs U OKpy’Karollas cpesa

6.1

6.2

BemectBa u MaTepuajibl B MMOBCEAHEBHOM >KM3HM uYeloBeka. be3omacHoe
HCIIOJB30BaHUC BCIICCTB M XHMHUYCCKHX peaKI_II/Iﬁ B J'Ia60paTOpI/II/I u 6LITy.

HepBaﬂ IIOMOIIBb ITPU XUMHUYECKUX O0XKOrax U OTpaBJICHUAX

XUMHUYECKOE 3arpsi3HEHHE OKpyXKaromed cpenbl  (KUCJIOTHBIE — JIOXK[IH,
3arps3HEHHE TOYBBI, BO3AYyXa M BOJOEMOB), CHOCOOBI €ro MPEAOTBPALICHUS
[IpenensHas nonmyctumas koHuentpanus Bemects (IIJK). Ponp xumuu B
pPEIICHHH DKOJIOTHYECKUX MpoOjeM. YCWIeHHe MapHUKOBOTO Jd¢eKra,

pa3pylLieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COEAMHEHUI B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3zsiicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'YyH, JIOPAJIOMUHHMH, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coequHeHUH. [IoHsITHE 0 KOPPO3UM METAIITIOB, OCHOBHBIE

CITOCOOBI 3allIUTHI UX OT KOPPO3UHU

6.4

[IpupoaHbIe WCTOYHHMKH YIIIEBOJIOPOJOB (Yyroyib, NPUPOIAHBIA Ta3, HE(PTH),

MPOAYKTHI UX MepepadoTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHavyanbHbBIe TMOHATHS OO0 OPraHWYECKHX BEIIECTBAX KAK O COCIMHEHHIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIEH, 3TaHOJI, TJIMLEPHH, YKCYCHAs KUCIIOTA).
[NonsiTie 0 OMONOTMYECKU BaXKHBIX BELIECTBAX: JKUpax, OeNKax, yrieBojax — U ux

POJIA B JKU3HU YCIIOBCKA




Pacuérrr:

7.1 1o ¢popMysaM XUMHYECKUX COCTMHECHHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSAM




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIM YPOBEHB: yUeOHUK; 5-€ u3ianue, nepepadorannoe ['abpuensn
0.C., OctpoymoB WN.I'., Cnankos C.A. AxkunonepHoe o611ecTBo «M3marenscTBo
«IIpocBenieHne»

» Xumusi: 9-if kitacc: 0a30BBI YPOBEHB: YUEOHUK; 5-¢ u3anue, nepepadoranHoe ['abpuensn
0.C., OctpoymoB WN.I'., CnagkoB C.A. AkumonepHoe o61iecTBo «M3marenscTBo

«IIpocBenienne»

METOAUYECKHUE MATEPUAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET






