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INOACHUTEJIBHAS 3AIINCKA

[TporpaMma o XuMuu Ha ypOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHBIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHUEMIMU IPErnoAaBaHus Y4eOHOro ImpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOyYCHHS,
BOCIIUTAHHUSI W Pa3BUTHA OOYYAIOIIMXCS CpPEACTBAaMH yUeOHOTO MpEeaMeTa, YCTaHABIUBAET
o0s3aTenpHOE MPEIMETHOE COZepKaHue, MPeIyCcMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOrpaMMbl IO XMMUH, OIPENEIseT KOJIUYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSI, PEKOMEHAYEMYIO [1OCIEA0BATEIbHOCTD U3yUEHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBsI3€H, JIOTUKH y4eOHOro Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUaIoUIXcs, ONpeaesieT BO3SMOKHOCTHY MPEAMETa JIJIs peaiu3alun
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00mIero odpa3oBaHus, a TaKke TPeOOBaHUI K pe3yjbTraraM OOy4YeHHS XUMHH Ha
YpOBHE LieJIel U3Y4YEHHUs MPEIMETa U OCHOBHBIX BUJOB y4€OHO-II03HABATEIbHON JESITEIbHOCTU
00y4aromierocsi o OCBOCHHUIO Y4eOHOTO COJepKAHUSI.

3HaHHE XUMUU CIIY>)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETOCs, €ro
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLIUY BEILECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peau3aiii BO3MOKHOCTEH IS CaMOPa3BUTHA U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW T'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHON 1€ TeTbHOCTH;

3HAaKOMHUT €O CHNEUU(UKON HAyYHOIO MBILIUICHUS, 3aKJIAJbIBAET OCHOBBI 1IE€JIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B POPMUPOBAHUU
€CTECTBEHHO-HaYyYHOU I'PaMOTHOCTH 00YyYaroIInXCs;

CHocoOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TMPHPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJOTHYECKOe 0Opa3zoBaHME
o0y4aronuxcs.

JlanHble HampaBiieHHs B OOy4YEHHH XUMHUHU OOecredyMBaroTCsl CHElU(UKON colep:KaHus
y4eOHOT0 MpeIMeTa, KOTOPBIH SIBJISIETCS eAarorndecky aJanTHPOBaHHBIM OTpakeHHEeM 0a30BOi
HayK{ XMMHUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa cojaepkaHHUsl IIPOrpaMMbl 110 XUMHH C(HOPMHUPOBaHAa HA OCHOBE CHCTEMHOTO
noaxoja kK eé msyueHuro. CopepaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMuueckod peakuuu. OOe 3TH CHCTEMBbI



CTPYKTYPHO OpPraHM30BaHbl IO NPHUHIMILY IOCIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOM CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIIEAOBATEIBHO OT OJJHOTO YPOBHS K JPYrOMY, BBITIOTHSIS
GbyHKIUN 0OBSICHEHHSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BOZMOXKHOCTEH MPAaKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yUaeMbIX BEIIECTB.

OcBocHHE MPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIICH HAYYHOM KapTUHbI MUpa B JIOTUKE €€ CHUCTEMHOW IPUPOJIBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAHUIO M METOJaM II03HaHUs B Hayke. M3yueHue xumun
MIPOUCXOIUT C TIPUBIICYCHUEM 3HAHUI U3 PaHEe U3YUCHHBIX YUEOHBIX MpeaAMeToB: « OKpyKaromui
Mup», «bronorus. 5-7 xnacced» n «dusnka. 7 Kiace.

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAYKH Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aiada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXKHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YUYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAHMM W PA3BUTUU TIO3HABATEIIbHBIX YMEHUW W HMX NPUMEHEHUU B Y4ueOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIBCKON NeATeIbHOCTH, OCBOCHUH TPaBHII OE30ITaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro OoOpa3oBaHMs Ba)XHOE 3HAUCHUE
IPUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOY4YeHUs Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0YyJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIIbHOW  JESATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH,

— o0ecrnieueHne YCJIOBH, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYYalOIIMMUCS OIbITa
Pa3HOOOPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUIOB JICATEILHOCTH;

— ¢opmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie yMEHHUH OOBSCHATH U OIICHUBATH SBICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3YsI 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, TPUMEHSATh WX NPH PEUICHUU MPoOJIeM B MOBCETHEBHOU
KU3HH U TPYJIOBOH JCSATEIHHOCTH;

— (opMupoBaHue y 00yUarOMMXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA Ui BBIPAOOTKM SKOJOTHUYECKH IEIeCO00pa3HOro TMOBEIEHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00y4EHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
po( WISl ¥ HAPABIIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01mee 9nciio 9acoB, OTBEACHHBIX I M3YYCHUS XMMUU HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaisieT 136 gacos: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
NO3HaHUs B XUMHUH. YucTele BemectBa 1 cMecH. CriocoObl pa3/iesieH st CMECE.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BeulecTB. OTHocuTenbHass aromMHas Mmacca. OTHOCHTENbHAas MOJIEKYJISIpHas Macca.
MaccoBast 10J11 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

Konunuectso BeniectBa. Monib. MossipHas macca. B3auMocCBsI3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUI] BeulecTBa. Pacuérel no popmysiam XuMHUECKUX COCTUHEHUN.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuieckue ypaBHeHHs. Kinaccudukaus XuMUYeCKUX peakiuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYAOH, MpaBUjiamMu pabOThl B JabopaTopuu W MpUEMAMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, M3YUYEHHE U OmMHUcaHue (U3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYIIKE, KMIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOPEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOCHCTBUE MeJIa C KUCIOTON) SIBICHUN, HAOII0ICHUE U
OTKCaHUE NMPU3HAKOB MMPOTEKAHUSI XUMUYECKUX peaklnil (pa3iokKeHne caxapa, B3auMOJIeHCTBIE
CEpHOIN KHUCIOTHI ¢ XJopuaoM Oapusi, pasznoxkenue ruapokcuga menu (II) mpu narpeBanuu,
B3aUMOJICHCTBUE Keye3a ¢ pactBopoM conu Meau (II), mzydenue crocoOoB paszeneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUSI, Xpomarorpadus,
IIPOBEJICHUE OYUCTKU MOBApEHHOM COJM, HAOIIOACHHE M OINMCAaHUE PE3YyJbTaTOB IMPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(IrapocTep>KHEBBIX).

BaxHeiilue npeacraBuTe/ M HEOPraHMYEeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopong — 31€MEHT M IPOCTOE BEIIECTBO.
HaxosxneHnue kucinopoja B npupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenune kucinopoga. CrocoObl TOTy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIuUs
KHCJIOPOJA.

TennoBoil 3¢ ¢dexkT XUMHUUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHS, 3K30- U
DHAOTEPMUYECKUE peakuMH. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bomopona — aneMeHT u mpocToe BemecTBo. HaxoxaeHue Boiopoa B mpupoe, Gusndeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI osyueHus. Kuciors! u comu.

MonsipHblii 00bEM ra30B. Pacu€Thbl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceimennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBasi 70l BelllecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHennid. Oxcunel. Krnaccuduraruss OKCUAOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHkmaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiiarypa ocHoBanuil. ®@uU3MYECKHME M XMMHUYECKHE CBOMCTBAa OCHOBaHWU. llomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa cosieil. @u3znueckue U XUMHUUYECKHE cBoMcTBa cojied. [lomydyenue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBCHHOE OIpeelICHUE COJCpKaHUsI KUCIOPOoJa B BO3AYyXE, IMONYYCHHE, COOMpaHHE,
pacro3HaBaHWE M HM3yUYEHUE CBOMCTB KHUCJIOPOJa, HAOIIOJeHHE B3aMMOJCWCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHME HMX CBOMCTB, MOJy4YeHUE, COOMpaHHEe, pacliO3HaBaHUE U
M3y4eHUEe CBOMCTB Bojopona (TopeHue), B3auMojeicTBue Bogopoaa ¢ okcumom menu (II)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUAlIOB), HAOIIOJeHIE 00pa3IoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIMYHONW pPAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HAOIIO/ICHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U LIEJIOYEH, M3yuyeHHUE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM CepHOI KMCIOThI, KUCIOT ¢ METAJUIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHH, BBITECHEHUE OJIHOTO METaJIa APYTUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeilmme Kiaccol
HEOPTraHUYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKY KIaCCUPUKAIIUN XUMUYECKUX dJieMeHTOB. [IoHsATHE O TpyMax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETBHBIE METaJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumMuueckux dsyemeHtos . H.
MenneneeBa. Kopotkomepuognas u miauHHONEpuogHas ¢opmbl [lepuomudeckoil cuUCTEMbI
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoast u rpynmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. 3o0Tormbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
o0osouek aromMoB TmepBbIX 20 XUMHUYECKHUX dieMeHTOB llepuommueckoit cucremsr . U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojokeHuto B llepuoamyeckoi
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS Hayku U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakinu. [Ipoueccsl OKucieHus
1 BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3y4YeHHe OO0pa3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpPamMH KHUCIOT M ILIEJIOYEd, IPOBEICHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMM (TOpeHre, PeaKliuy Pa3ioKeHHs], COSTUHEHNUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH NPHU M3YYEHUH XUMHH B 8 KJIaCCE€ OCYIIECTBIISIETCS
yepes3 UCIOJIb30BaHNE KaK 00X eCTECTBEHHO-HAYUHBIX OHATUN, TaK U MOHITHH, SBISIOUIUXCS
CHUCTEMHBIMU ISl OTACJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mure ecTecTBeHHO-HAYYHBIE IOHSATHS: HAYYHBIN (aKT, TUTIOTE3a, TCOPHS, 3aKOH, aHAIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJCKTPUYCCKHHA 3apsjl, BEMIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalbLUs M HUX COEIUHEHUIl B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM UX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XUMHYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, Te€HEeTHYeCKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil o pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (DEKTy, 0 M3MEHEHHUIO CTENEHE OKUCIIeHUS
XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTUIO KaTaiu3aTopa). OJK30- H
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUICCKHEC YPAaBHEHUSI.

[TonsiTie 0 cKOpOCTH XUMHUYeckoi peakuuu. [loHsaTue 06 0OpaTUMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsrue o
karanuze. [lonaTue o xumMuueckoM paBHOBecHU. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON
PEaKIIMH U TTOJI0KEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENBHBIC PEAKIMK, DJIEKTPOHHBIN OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiI€HUE YPaBHEHUW OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
aHUOHBI. MexaHU3M MCCOLMAlINY BEILECTB C Pa3IMYHbIMU BUIaMU XUMUYECKOH CBs3H. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHsI IPOTEKAHUS PEaKIMil MOHHOIO OOMEHa, IMOJHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHHUs peakiuil. CBOMCTBA KHUCIOT, OCHOBAaHUW U COJIEH B CBETE
OpeACTaBICHUNA 00 3JIEKTPOTUTHUYECKOW auccoruanuu. KadecTBEHHBIE peakIud Ha HWOHBI
[TonsaTHE O THUIPONHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEaKUuu OT BO3ICHCTBUS pPa3IMUHBIX
(akTOpOB, UCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IIpOLECcCca AUCCOLMALUN
KUCIIOT, I1eJ104el 1 cosel (BO3MOXKHO UCIIOIb30BAHNE BUJIEO MATEPHUAJIOB), IPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS pPEaKUUWii MOHHOro oOMmeHa (oOpa3oBaHuE OcCalKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX NPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEaKUuil (ropeHue, peaklUuu pa3joXKeHUs, COCAMHEHUs), paclo3HaBaHHE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKkUMid HAa MOHBI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOrE€HOB.
XvMHYECKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETaulaMH, HEMETaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMMYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOA Ha OPraHU3M 4esloBeKa. BaykHelmue Xaopuasl
U X HaXO0XJIEHUE B IPUPOJIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKAIMK KUCIOPOJa U cepbl. XUMHUECKHUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYEeCKHe M XHUMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE M XUMHYECKHE CBOMCTBA
(obO1mpe Kak MmpeacTaBuTeNs Kilacca KUCIOT U crienupuyeckue). XuMU4eCKHe peakiuy, Jexalne
B OCHOBE IIPOMBIIIJICHHOT0 ClI0co0a NOTy4YeHUs: CEpHOI KUcnoThl. [[puMeHenne cepHoi KUCIOTHI.
Conu cepHOM KHCIIOTHI, KayecTBEHHas peakuus Ha cyib(ar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUN B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpeabl COCIUHEHUSIMU CEPBI
(KUCIIOTHBIE AOXKIH, 3arPA3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLEHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCcTpaHeHHWe B NpUpoie, (HU3UUEcCKue Hu
XuMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUak, ero pu3ndeckue 1 XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3HUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHME CBoiicTBa (0OIIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoapb3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOuYBbI U BOAOEMOB). Docdop, amaoTpomHble MOIUGPUKAIIH
doctopa, pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTa,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MHUHEpaJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENICHU OKHUCICHUs. YTJIEepOoJ, aJUIOTPONHbIE MOIU(PUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictra. Ancopbuus. Kpyropopot yriepoaa B npupoze.
Oxcuapl yriaepona, ux GU3N4ecKue U XMMUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIC OPTaHU3MBI,
NOJyYeHHE U NMPUMEHEHHE. DKOJIOTHYEeCKHUe MpoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KiIMMarta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, IOJyueHHME M IpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Vcronp30BaHnEe KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJ, INIMLEPUH, YKCYCHas KucioTa). [IpupoiHbie HCTOUHUKI
YTIEBOIOPOAOB (YToJib, IPUPOTHBIN ra3, He(PTH), MPOAYKTHI UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHSITHE O OMONOTHYECKH Ba)KHBIX BEIIECTBAX: )KUpax, OenKax,
yII€BOAAX — W HUX pOJIM B JKU3HU 4eJoBeKa. MarepuaiabHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIIEHHOCTH. Baxuelue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn:

U3ydeHue o0paslloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJIIHOW KHUCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromme (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEPUAJIOB), O3HAKOMJIEHHWE C 00pas3llaMH XJIOPUIOB (TaJore€HUOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHEe Tpouecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yUYEHHE XUMUYECKHUX CBOWMCTB pa30aBICHHON CEpHOMN
KHUCJIOTBI, MIPOBEJCHUE KaueCTBEHHOM peaklMHu Ha cynb(aT-uoH W HaOINIoJIeHue IpHU3HaKa eé
INPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMy a30THBIX U (POCPOPHBIX yAOOpEHHIA,
NoJlyueHue, coOupaHue, pacro3HaBaHWE W U3YyYEHHE CBOMCTB aMMHaka, IpPOBEICHHE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U (pocaT-nuoH U N3yYeHHE TPU3HAKOB X MIPOTEKAHUS,
B3aMMOJEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BaHUE
BUJCOMATEPHUAJIOB), H3Y4YEHHE MOJENeH KpUCTAJUIMYECKUX pelEToK anmasza, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOJyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBOMCTB
YIJIEKUCIOro Tra3a, MPOBEJIEHUE KAueCTBEHHBIX pEaKUui Ha KapOOHAT M CHUJIMKAT-UOHBI H
U3y4eHHE IIPU3HAKOB MX MPOTEKaHHs, O3HAKOMJIEHHE C MPOAYyKLUUEH CHJIMKATHON
MIPOMBINIIIEHHOCTH, PEllIeHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHeiline HemeTasuibl U uX
COETUHEHUS.

MeTanabl M MX COeIMHEHHUSs

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMHU UX TOJI0KEHUS
B [lepmonnueckoil cucreme xumuueckux siemeHToB . M. MeHaeneeBa u CTpOEHHs aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN psJl HampsokeHuM MertamuioB. Dusnmyeckue M XHMMHUUYECKHE CBOICTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTaib, YyTyH, JIOPAIIOMHHMNA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpoeHUE MX aTOMOB, HaxOXJeHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIUHEHUN.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®u3nyeckue U XMMHYECKUE CBOMCTBA MarHus W KajubLusl. BaxHeilmne cOequHEHUs KalbLUs
(oxeun, rugpokcu, conun). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumuueckux ayemeHTo [ U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCUIA U THJIPOKCH/Ia ATFOMUHHUS.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aToma, HaxoXKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl U conu xenesa (II) m sxemeza (III), mx cocras, cBoiicTBa H
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IaMy METAJUIOB H CILIABOB, UX (PU3NIECKUMHU CBOMCTBAMH, U3YUCHUE
Pe3yIbTaTOB KOPPO3UM METAIIOB (BO3MOXKHO HCIIOIH30BAHKUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUSl OKCHJA KajbllUsi M HATPUS C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kele3a B
KHUCIOpoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, ITMHKa, xene3a (II) u xenmesa
(IIT), memgu (II), HaGmroieHNE W OMKCAHUE MPOIIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATpHs,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKamouias cpeia

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHWMHUUYECKHX peaknuil B ObiTy. [lepBas momomp NpH XUMHUYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKPYkKAroIIel cpe/pl (MpeaenbHas T0MyCcTUMasi KOHIICHTPAIIHS
BeniecTs, ganee — [1/IK). Pons xumuu B penieHuu 3K0IOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXnpeAMETHBIX CBA3€H NMPU M3YYEHHH XUMHH B 9 Kilacce OCYIIEeCTBIISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHIATHH, SBJISTFOIITIXCSI
CHUCTEMHBIMU IS OTACIBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ure ecTeCTBEeHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOpHUsI, aHAIIU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHHUEe, OKCIEPHUMEHT, MOJAECIUPOBaHNE,
U3MepeHHe, MOJIENb, SIBICHNE, TApHUKOBBIN 3D PEKT, TEXHOTIOT S, MaTepHAaIbI.



@dusmka: MaTtepus, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHJI, HW3O0TOIBI,
pPaTuOaKTUBHOCTh, MOJIEKYyJa, OJJICKTPUYECKHHA 3apsAl, MPOBOJHHUKH, IOJIYHPOBOJHHKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHMOCTH, KPUCTAJUTNYECKAsl PEIIETKA, CIUIABbI, (PU3NYECKHIE BETMYHHBI, €JHHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE IOPOJBI, IIOJIE3HBIC
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aOTCA B XO€ O6y‘IeHI/ISI XUMHUH B €AUHCTBC y‘-IG6HOfI U BOCIIATATEIbHOMU ACATCIIbHOCTHU B
COOTBETCTBUU C TpaaAUuIIUMOHHBIMUA pOCCHfICKHMH CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS M COLTUAIM3AIMU 00YYarOIIUXCS.

JIngHocTHBIE PE3YJIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqa10mnxcs1 PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpMoOTHYeCKOro BOCIIUTAHUA:

LIEHHOCTHOI'O OTHOIIECHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacCJICAU, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HayKH B JXU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIuel 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 yCTpoOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:kIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOUCCIIEI0BATENbCKOM, TBOPUYECKOW M JAPYTUX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IIPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYE€OHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIOHMMAHHUIO M B3aUMOIIOMOIIM B TpPOLIECCe 3TON Y4eOHOH AeITeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IMOBCACHHUE U ITOCTYIIKHU CBOUX TOBapI/IIlIGf/'I C IO3NIUN HPAaBCTBCHHBIX U ITPABOBLIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUA:

MHPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE W  XMMHUYECKOW  pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOIIME OCHOBY JJisi
IMOHUMAaHH CYIIIHOCTHU Hﬂy‘-lHOfI KapTUHBI MHpa, MIPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTIX
Pa3sBUTHUA NPHUPOABI, B3AUMOCBA3AX YCJIIOBCKA C HpHpOI{HOﬁ Cp@I[OI\/JI, 0 POJIM XUMHUH B IMO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHUBBI, HANpPaBJICHHbIE HA IOJYyYEHHWE HOBBIX 3HAHUW IO XUMUH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX IIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPaTypOH, HOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYeHUS B AaTbHEHIIIEM;

4) popmMupoBaHMs KYJIbTYPHI 310POBbS:

OCO3HAHHUE NECHHOCTH ) XU3HU, OTBETCTBCHHOI'O OTHOIICHHA K CBOEMY 310POBbI0, YCTAHOBKH
Ha 370pOBbIH 00pa3 >KU3HM, OCO3HAHUE TIIOCIEACTBUN M HENPUSITHE BPEIHBIX MPUBBIYEK
(ymotrpebneHusi aikorojsi, HAPKOTHUKOB, KypeHUs), HEOOXOIWMOCTH COOIIOJEHUS TPaBUI
0€30MacHOCTH MPHU O0PAIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U peabHON KHU3HHU;



5) TpyaoBoro BocnuTaHus:

MHTEpPEC K MPAKTUYECKOMY M3y4eHHUI0 MPOdECCHil U TpyAa pa3IndHOro pojia, yBAKCHHUE K
TPYAY U pe3yJibTaTaM TPYAOBOM JIEATENBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS TPEAMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJIOJIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOo(eCCHOHATBHONW MESITEIbHOCTH W Pa3BUTHA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOTO0 M 0€30IMacHOr0 o0pasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HaHUE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLINX 3J0OPOBbIO U JKU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJy4YaeMble MPU U3YUYECHUU XUMUH, JJI PEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYpPBbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBAaTbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOpUSs, MPUHIUII, TUNoTe3a, (HaKT, CUCTeMa,
MPOILIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
peaIMeTax M IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
LEJIOCTHOW HAyYHOW KapTHHE MHpa, U yHHBEpCalbHbIC YyueOHbIE JelicTBUS (ITO3HABaTeNbHEIE,
KOMMYHHKATHBHBIC, PETYJIATUBHbBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITSIILHOMY TUIAHHPOBAHHIO M OCYIIECTBICHUIO YICOHOU JIeATEIIBHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
PacCKpbIBaTh CMBICI XUMHYECKUX MOHSATUHN (BBIICIATH UX XapaKTEPHbIE MPU3HAKHU, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTUMU TIOHSTHSIMH), HCIOJIb30BaTh TOHATUSA MJisi OOBSICHEHHUS OTICIHHBIX
(bakToB U SABJICHUI, BBIOMPATh OCHOBAHUS U KPUTEPHH AJIs K1acCU(DUKAIIMI XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMil, yCTaHABIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3Yy4YeHUs, CTPOUTH JIOTUUECKHE PACCYXJCHHS (MHIYKTHBHBIC, NEAYyKTHUBHBIC, IO AHAJIOTHUH),
JIeTIaTh BBIBOJIBI U 3aKJIFOUCHUS,

yMEHHE MPUMEHATh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHBIE U METamlpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMble B XHMHH, MNPEOOPa30BBIBATH HIMPOKO
MpUMEHSEMbIE B XUMUU MOJICIIbHBIC MPECTABICHUS — XUMHUUYECKUN 3HAK (CMMBOJI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHCHHE XHUMHUYECKOM peakmuu — TPH pPEIIeHHH y4eOHO-
MO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMUYECKUX PEaKIHNi, BBIABISITH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBS3H H
MPOTUBOPEYUS B U3YyHAEMbIX ITPOILIECCAX U SIBICHUSX.

basoBble ucciieoBare/ibCKue 1eHCTBUA:



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (OopMyIHpOBaTh OOOOLICHHS W BHIBOJBI IO peE3yJibTaTaM IPOBEAEHHOTO OIIBITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS TUTepaTypa
XUMHYECKOT0 CO/ICpPIKaHus, CIIPaBOYHBIE TOCOOUs, pecypcbl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIHUIO;

YMEHHE MPUMEHATh Pa3IM4HbIe METOIbI U 3aIIPOCHI MPHU MOUCKE U 0TOOpe UHGOpMaUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX ISl BBITOJHEHHS YU€OHBIX U MO3HABATENILHBIX 3a/1a4
OTIpEeNeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAacTH WCIOJNB30BaHUS WH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIBbHYIO (opMy MpeacTaBIeHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1adyd HECIOXHBIMU CXEMaMH, JuarpaMMami,
npyrumu popmamMu rpaduKe U 1X KOMOUHALIUSMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO X03sIIICTBa U TpaHCTIOpPTa
Ha COCTOSIHME OKPY KAIOLIeH MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHs 3aJaBaTh BOIIPOCH (B XOJe Auanora u (Wiu) AMCKYCCHH) MO CYIIECTBY
oOcyxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEI0OBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COIJacoBaHMs MO3MLUN (0OCYyXkIeHUs, OOMEH MHEHUSMH, «MO3TOBbIE
LITYPMbD», KOOPAMHALIUSI COBMECTHBIX JAEUCTBUMN, ONpe/IeIeHEe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIC yHUBEpCAJIbHbIC Y4eOHbIE 1efiCTBHUSA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBaTb W TNpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JIOKEHHBIN aATOPUTM JEHCTBUM IIPU BBITIOJHEHUU 3aJaHUI
C yu€TOM NOJy4YeHHMs HOBBIX 3HAaHUM 00 HM3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKLHUsX,
OILICHUBATh COOTBETCTBUE MOIYUYEHHOIO PE3yJIbTaTa 3asBJICHHOM 1I€JH, YMEHHE MCIOJb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, IPeJlaraeéMble B YCIOBUU 3aJIlaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB II0 OCBOEHHUIO 0053aTENBHOTO COJEPIKAHMA,
YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil pabodeil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE



00ydJaronMMucs Hay4dHbIC 3HAHUS, YMEHHS M CIOCOOBI JeHCTBUM, crenuduueckue mis

OpeaMETHOW 00sacTh «XUMUS», BHUIBl JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IMOHITHH: aTOM, MOJEKYJa, XUMUUYECKHUM
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi 10J1s1 XMMUYECKOT0 3JIEMEHTA
B COCAMHEHHM, MOJSIPHBII 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHULATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peakuuii: peakluy COEIMHEHUS, PEaKLIUU Pa3JI0KEHUs], peaKIIMM 3aMEIIECHUs], peaKkLun
o0MeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKUu, TEIUIOBOI 3 (eKT peakluu, Sapo aToma,
JJIEKTPOHHBIA CIION aroma, aromMHas opOuTanb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUM U MPUMEHATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpEeNATh BAJICHTHOCTb aTOMOB JJEMEHTOB B OWHAPHBIX COCIWHEHHSIX, CTElEHb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COCQUHEHHM 1Mo QopmyiaMm, BHJ XHUMHYECKOH CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbicia llepuoamueckoro 3akona [[. M. MenaeneeBa: 1€EMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaipo;

ONHUCBHIBaTh M XapakTepuszoBaTh Tabmuunyio (opmy Ilepuoanyeckoit cuctembl
XUMHUYECKHX DJIEMEHTOB: pa3nyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble U OonblIMe MEpPUOJIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeIoTcsl B Tabmuue «llepuoanueckas cucteMa XMMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjpa, oOllee YHCIO 3JIEKTPOHOB H
pacnpeesieHue UX M0 IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XUMUUECKHE
peakuuu (MO0 YMCIYy W COCTaBY YYacTBYIOIIMX B pEakIUH BEIIECTB, IO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 JIeMEHTa 10 (hopMyJie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATh OCHOBHBIE OTIEPAIMHM MBICIUTEIBLHON JCSITCIBHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI U3YYEHHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAY4YHBIC METOIbI TIO3HAHMS — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
AKCTICPUMEHT (PeabHBIM U MBICIICHHBIN);

CJeloBaTh TMpaBUJiaM IIOJIb30BAHUS XHUMHYECKOW TIMOCYyJ0H U  JIabOpaTOPHBIM
000pyIOBaHHEM, a TAaKXe TMpaBWJIaM OOpalleHUs C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBIITOJTHEHUIO JTA00OPATOPHBIX XUMHYECKUX OIBITOB IO MOTYYEHHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJAa M KHCJIOPOJA), MPHUTOTOBICHHIO
pPacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOIO BEILIECTBA, IIJIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, (peHodTanenH, METUIOPAHXK U IPYTHE).

K xoniy oOydenus B 9 kJjacce mpeaMETHBIE Pe3yibTaThl Ha 0A30BOM ypPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBsI3b, TEIIOBOM 3P HEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAaKIUU,  OKHUCIHUTENIb,  BOCCTAHOBUTEIND,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, HpelelbHO JOIyCTUMAas
koHieHnTpanus [1JIK BemniecTna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeAeNATh BaJEHTHOCTh M CTENEHb OKUCIEHMS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMysaMm, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyIe, XxapakTep cCpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pelIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATh U XapaKTepu30BaTh Tabmuunyio ¢opmy Ileproanueckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnna (b-rpynma)», maneie u Goiblive MepUOJBbI,
COOTHOCHUTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHUOAMYECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTEpUCTHUKAMHU CTPOEHHUS aTOMOB XMMMUYECKHX DJIEMEHTOB (COCTaB M 3apsz A1pa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB DJIEMEHTOB W WX COCIMHEHHUN B
npejesax MajblX MEPUOAOB U ITIaBHBIX MOATPYIN C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIy M COCTaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOImME M cHenu(UUecKrne XHUMHYECKHE CBOMCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPXK/1asl ONKUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PeaKkiuii HOHHOTO OOMEHa, YpaBHEHHsS PEaKIIH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa dTHX PeaKLnii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XHUMHUYECKOT0 AJIEMEHTA 0 (hOpMyJie COEJUHEHHS, MACCOBYIO JIOJII0 BEILLIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSMHU I10 BBIIOJIHEHUIO JJAOOPaTOPHBIX XUMUYECKUX ONBITOB 110 MOJIyYEHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHUAKa U YTJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOAUA-, KapOoHart-, docdar-,
CHIIMKAT-, Cylb(}aT-, THIPOKCHUA-MOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllUU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIABICHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YEHHUs CBOMCTB BEIIECTB M XMMHMUYECKHX PEAKIMH, €CTECTBEHHO-
Hay4yHbIE METO/bI I03HAHUS — HAOJII0IeHUE, U3MEPEHNE, MOIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB dueKkTpoHHbIe (LM pPOBbLIE)
n/n TeM MPOrpamMMbl Bcero Kourpoaeunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK
MPaKTUYECKOU JIeATeITbHOCTH https://m.edsoo.ru/7f41837¢
yesoBeKa
12 BemecTBa 1 XuMudeckue 15 1 bubmnoreka IIOK
peaku https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paspnen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
) 00 okcHuaax https://m.edsoo.ru/7f41837¢
9 Bonopoa. Ilonstue o g 1 bu6nuoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bu6muoreka [JOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACChI 1 | 1 bubmmorexa [JOK
HEOPraHMYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paspnen 3. Ilepunonnyeckuii 3axkoH u llepuoguyeckasi cucrema xumndeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKNCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XHMHYECKUX dj1eMeHToB /I, U. 7 hitps-//m.edsoo.ru/7f41837¢
MenaeneeBa. CtpoeHue
aroma
XHUMHUYECKas CBI3b.
32 OKuCIINTEIIFHO- 8 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIE PEAKITUU
Voo 1o paszeny 15 bubnuotexa [HOK
https://m.edsoo.ru/7f41837¢
PezepBHOE Bpemst 3 bubmmorexa LOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/mn P Kourpouabusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
[loBTOpEeHue u yriy0OnaeHue 3HaHUM bubnnorexa [HOK
1.1 5 1
OCHOBHBIX Pa3JIeNIoB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [IOK
' peaKImii https://m.edsoo.ru/7{f41a636
13 DIIEKTPOTUTHYECKAsS JUCCOLHAITHSI. 2 1 1 bubnuorexa [JOK
' XHUMHYECKUE PEaKIIUU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Paznen 2. HemeTanibl M X coeIMHEHHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 | bubnuoreka [IOK
' aneMeHToB VIIA-rpymibl. ["anoreHst https://m.edsoo.ru/7f41a636
| S|
' PYHIbL 2-€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
06
23 sxevierron VAcrpynm, Asor, hochop . | BuGmomexa OK
' DY ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
06
24 sxevieron IVA-pym. Viepoa i : 1 ,  BumorealOK
' . py ' poat https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHCHUS
Hroro no 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

Pa3zgen 3. MeTaajabl M HX COeIMHEHUA

3.1 OO01mue cBoiicTBa METAILIO 4 bubamotexa [OK
) e CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueliniime MeTaibl 1 UX COSTUHEHUSI 16 https:/m.cdsoo.ru/7f41a636
Uroro no pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa LHOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
N KosnvecTBO 4acoB DJIeKTPOHHBbIE HU(POBHIE
. Tema ypoka Beero Kourpoabusie  IlpakTuuyeckue  00pasoBaTesibHbIE
padoThI padoTbI pecypcnl
| [Ipenmer xumuu. Ponp XuMuu B KU3HU | bubnunoreka LIOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAaX MO3HAHUS B XUMUU 1 Bubmmorexa [OK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00OpAaTOpUH U IPUEMBI 1 bubmmoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 Yucrele BemecTBa u cMech. CiocoOb! | bubmmoteka IIOK
paszaeneHus cmecen https://m.edsoo.ru/ff0d26c¢ca
[TpakTiueckas pabota Ne 2 «Paznenenue
5 c;l)eceﬁ (Ha npnrl)wepe OYUCTKHU n(ﬂaapeHHoﬁ 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKHU (CUMBOJIbI) | bu6muoreka [JOK
XUMUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CIIOXKHBIE BEIIECTBA 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6c
bubnunorexa LIOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1

https://m.edsoo.ru/ff0d2d50



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
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https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumuuaeckas opmyiia. BameHTHOCTB Bbmmorexa [OK
https://m.edsoo.ru/ff0d2cae
aTOMOB XHUMHYECKHX JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. bubnuorexa [JOK
OTtHOCHTEbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHAYECKOTr0 DJIEMEHTA B bub6nmoreka [IOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c¢
13 KonuuectBo BemiectBa. Mosb. MossipHast bu6nmoreka LIOK
Macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHC SIBICHHS. bubnunoreka LIOK
XuMHUYECKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKu U yCcioBUS IPOTEKAHUSA bubnnorexa [JOK
XUMUYECKHUX PEaKIIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubmuoreka [IOK
XVMHYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus konrdecTBa, MacChl BEIIECTBA bubmmoteka IIOK
17 .
110 YPaBHEHHUSM XUMUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanmss XaMUYECKHX peakIui
18 (COG,Z[I/IH(I;HI/ISIH Pa3JIOKEHUS 331\126111:11{1/151 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3{34
obmMmeHa)
M. B. JIoMOHOCOB — yYEHBIN-
19 SHITUKJIOTIEIUCT. OGOgH_[eHI/Ie u buomrorexa OK
. https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padora Nel o teme bubmuoreka [JOK
«BemiecTBa U XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmechk razoB. CocTtaB Bo3ayxa. BuGmiorexa [IOK
21 Kucnopon — sneMeHT ¥ mpocToe BEMIECTBO.

O3o0H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKI[uu OKUCIICHUS, TOPCHHE). buomorexa IOK
’ https://m.edsoo.ru/ff0d4614
ITonsTue 06 okcumax
CnocoObI MOTy4YeHUs KUCIOPO/ia B
23 naboparopuu ﬁ HpOMBI]_HJIerH(f:ZTI/I. Bubmmorexa HOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenoBoit 3 PpeKT XMMHISCKOH peaKInu,
24 IIOHATHUE O T(i);()bMOXHMquCKOM y}l:aBH:HI/II/I Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEAKIIHIX
TomnuBo (HedTh, yroiab U METaH).
25 3an513HeI§I/qu];03,H}},/X3 CIOCOOBI 2:1“0 bubmmorexa [OK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
IIpakTuueckas padora Ne 3 mo Teme
26 «l?lonyquI/Ie u 1ZO6I/IpaHI/Ie KHCIIOpOJa Bubmmorexa HOK
. ’ https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €r0 CBOMCTB»
7 Bonopon — aieMeHT 1 MpoCTOoe BEIIECTBO. bubmmnoreka HOK
Haxoxnenne B mpupoe https://m.edsoo.ru/ff0d4dd0
73 dusnyeckrue U XMMHUYECKHE CBOMCTBA bubnmorexa LIOK
Bostopoza. [Ipumenenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 IIoHsaTHE 0 KHCIIOTaX U COMIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4YeHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTrueckas padota Ne 4 mo teme
31 «l?lonyquHe u I:)O6I/IpaHI/Ie BOJIOpOJIa Bubmmorexa [OK
. ’ https://m.edsoo.ru/ff0d4{42
W3y4YEHHUE €r0 CBONCTBY»
32 MonsipHablii 00bEM ra30B. 3aK0OH ABOTaapO Bubmmorexa HOK

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/ff0d4614
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Brrurcnenus 00bEMa, KOJIMUECTBa BEIECTBA

33 ra3a 1o ero u3BeCTHOMY KOJIHYECTBY Bubmmorexa HOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00bEMY
Brrancnenus 00EMOB ra3oB 10 ypaBHEHHUIO
34 peaKkIMy Ha OCHOBE 3aKOHA OGLéi’/III){BIX Bubmmorexa [OK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHU! Ta30B
35 dusnyeckue U XUMUYECKHUE CBOMCTBA BOJIBI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBaHui. [TonsTue 006 bubmuoreka [IOK
WHIUKAaTOpax https://m.edsoo.ru/ff0d59¢2
Bopa xak pactBoputens. HacbllieHHbIE U
37 HeI)IIaCBIHI:HHHe }ZI:aCTBOpBI. MaICuCOBaSI JIonst brbmmorexa [OK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[IpakTuueckas pabora Ne 5 o teme
«IIpuroToByiieHrE pacTBOPOB C bubmuoreka [IOK
38 . . .
OTIpeIeIEHHOM MacCOBOM JA0Ien https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIIECTBAY
19 Konrtponsnas pabora Ne2 o teme bubmuoreka [IOK
«Kwucnopona. Bomopon. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KIacCupUKaIIUs, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHE CBOMCTBA
41 KI/ICJ‘I};THBIX OCHOBHBIX U aM(POTEPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XMMUYECKHE CBOMCTBA bu6muotexa [JOK

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucnotsl: cocras, kinaccudukanus, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonmyuyenue €CKHE CBOMCTBA KUCIIO Bubmmorexa HOK
JTy4eHUE U XUMHUYECKHE CBOMCTBA KUCIIOT
y https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmuorexa [JOK
46 .
MOJTYYEHUS, XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckast padora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJ1aCChl HEOPTraHUUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COCTMHEHUIN
43 I'eneTndeckas cBsI3b MEXy KilaccaMu Bbu6moreka [JOK
HEOPTraHMYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 0606 . bubnuoreka [{OK
OOIIeHNEe U CUCTeMAaTU3aIHsI 3HAHHHA
B t https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 mo teme
50 "0 P P bubnuorexa [IOK
CHOBHBIE KJIaCChl HEOPTaHUYECKUX
. P https://m.edsoo.ru/00ad9¢la
COETMHEHU N
[TepBbIe MOMBITKA KIIACCH(PUKAITIU
51 y ec 3JIEMEHTO 1(?[0 ] eo bubamorexa LOK
XUMHUYECKHX dJIeMeHTOB. [ToHsTH
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
ITepuonnueckuii 3akoH u [lepronnueckas
52 c f e I; ec aJIe ep OHJI n bubnmorexa LHOK
UCTeMa XUMHUYECKHX dteMeHToB []. 1.
https://m.edsoo.ru/00ada52c
Menpeneena
53 I bubmuoreka [{OK
€pUObl, TPYIIIIHI, TI0, TITTBI
PHOARL TPY APy https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnmnoreka [JOK

HN30TOmEI

https://m.edsoo.ru/00ada342
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CrtpoeHnue JIeKTPOHHBIX 000JI0YEK aTOMOB

55 aneMeHToB Ilepuoauueckoit cucrtemst /1. U. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Meupeneena
XapakTepHuCTHKa XMMHUYECKOT0 3JIEMEHTA I10
56 eropnonoi)ermo B [lepuonnueckoit cucreme bubmmorexa [OK
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenwue [leprogudeckoro 3akoHa s
57 pa3BuTus HayKu U npaktuku. J[. M. Bbu6moteka [JOK
MemnneneeB — y4EHBIH, Ie1aror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
PesepBubiit ypok. O6001IEHNE 1
58 CI/ICTEM&TI/ISZEI/I}I 3HaHI/II;IH / Beepoccuiickas bubmmorexa LIOK
https://m.edsoo.ru/00adb33c¢
IpoBepoyHas pabora
KonTponbHas padora Ne4 o Teme
59 «CTpEeHI/Ie aT(lea. XuMHu4ecKas CBsI3by / buomrorexa OK
N https://m.edsoo.ru/00adb486
Bcepoccuiickast mpoBepouHas paboTa
60 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubmuoreka [IOK
XAMUYECKHX DJIEMCHTOB https://m.edsoo.ru/00adaab8
61 Honnas xumudeckas CBI3b brbmmorexa [OK
https://m.edsoo.ru/00adac34
62 KoBanentnas nonsipHasi XUMHU4ECKasi CBS3b bubmmorexa LOK
https://m.edsoo.ru/00adaab8
63 KoBasleHTHas HeMoaspHAsk XUMUYECKast bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
o4 (Creneis oKHCICHHS https://m.edsoo.ru/00adae28
65 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [{OK

peakiuu

https://m.edsoo.ru/00adb076
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bubnunoreka LIOK

66 OKHCIUTEIIN M BOCCTAHOBUTCIIH 1 hitps://m.cdsoo.ru/00adb076
67 fﬁi:ﬁfﬁiﬁgg '351):1?1?1? 22112;116 «Crtpoenue 1 bubmorexa HOK
oA, XIMIIecKas CBAZER https://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypok. O6001IeHNE 1 1 bubmuorexa [JOK
cucTeMaru3anus 3HaHuil https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

JJ;—’ﬂ Tema ypoxa Beero Kontpoabubsie IlpakTuuyeckue  00pasoBaTesibHbIE
padoThI padoTbI pecypcsl
[lepuonnueckuii 3akoH. [lepnonnueckas
1 cmf)TeMI; XUMHYECKHUX 3H€M§HT§B . . 1 Bubmmorexa [OK
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XHMquCKiX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [OK
https://m.edsoo.ru/00adb6b6
10570 (0i (0):!
3 Kitaccudukanust 1 HOMEHKIJIaTypa | bubmmoreka [JOK
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHu4uecKoil CBSA3U U THUIEI | bubmmoreka IIOK
KPUCTAUTHIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Bxonnas konTposibHas pabota Nel mo
5 teme «lloBTOpeHue u yriayOieHue 3HaHUH 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»
6 Knaccugukaius XuMUuecKux peakiuui no 1 bubmuoreka [IOK
Pas3INYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM
7 peaKuum. HOHSII:)H/IG 0 TOMOT'€HHEIX U 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.
2 @DakTOpBI, BIUAIOIINE HA CKOPOCTh | bu6muoreka [JOK

XHUMHYISCKOM PCAKIUN U ITOJIOKEHUEC
XUMHUYCCKOI'0 paBHOBECUSA

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC

bubnunoreka LIOK

[IPUMEHEHHUE

9
peakIuu https://m.edsoo.ru/00adcade
T .
10 | macoommammn, Crmsste n crae Bu6morexa LIOK
a HHE. https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 Honnrle ypaBHEHUS peaKIIUi bubmmorexa LOK
yp peartt https://m.edsoo.ru/00add448
X N
12| oomopamii » cnere mpexcTasme 06 BuGmorexa LIOK
. pea https://m.edsoo.ru/00add5d8
SIEKTPOJIMTUYCCKOM TUCCOITHAIITN
X . .
3 | uporcramemm of oncxrpommIcoR0 BuGnorexa LIOK
e p https://m.edsoo.ru/00add8b2
IIUCCOLAALIA
14 ITorsaTue o ruaposm3e coneu brbmmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bubmmorexa [TOK
B & https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemenue bubmmnoreka HOK
16
AKCIIEPUMEHTAIBHBIX 3371a4» https://m.edsoo.ru/00addbfa
K 6ota Ne2
17 | «ncwmpommmexas mocommams buGmorexa LIOK
p g 1AL https://m.edsoo.ru/00addec0O
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
13 OO01mas xapakTeprcTUKa TaJIOr€HOB. bubmmorexa [JOK
XUMHUECKUE CBOICTBA Ha MPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
X .C
JIOPOBOJIOPO/T C OJIsTHAsE KHUCJIOTa, BuGmmorexa LIOK
19 XUMHUYECKHE CBOMCTBA, MOIyYCHUE,

https://m.edsoo.ru/00ade104
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[IpakTuueckas padora Ne 2 o reme

bubnunoreka LIOK

20 «ITonydyeHue COJITHOM KUCIIOTHI, U3yUeHUE
. yv Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Breruncnenus mo ypaBHEHUSAM XUMHUYECKHX
21 €aKIUH, €CIIN O " 3 PEAreHTOB J1a bromorexa IOK
LMH, €CIIM OJIUH U ICHTOB JIaH B
p P https://m.edsoo.ru/00ade488
M30BITKE
OO61mas xapakTepucTuka 31eMeHToB VIA- bubnmnorexa [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
AImoTponHbie MOAU(GUKAIIUH CEPHI.
7 - p d . H p . bu6nmorexa LIOK
axO0JXKJICHHUE Cephl M €€ COCAMHCHHH B
a p vﬂ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOKMCTBA CEPBI
24 CepoBogopo1, cTpocHHE, (PU3HUECKUE U bubmmorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KHCIIOTA,
25 busmnuec Fe) ; €CKHe CBOMCTBA bubmorexa HOK
M3UYECKUE U XUMUYECKHE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XYMUYECKUE peaKkiluy, JIexKallrue B OCHOBE
MIPOMBIIIIEHHOTO CII0C00a MOTyUYCHHS
26 cf OH KHCIIO X ec oey bubmmorexa OK
HOM KHCIOTBI. XMMUYECK:
P . https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYIKAOIIEH CpeIbl
COCJTHHEHUSIMU CEPBI
27 Brruncienue MaccoBoii 1071 BeIXOAa bubnunorexa LIOK
IPOIYKTa peaKIiu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuKa dJeMeHTOB V A-
73 rpynnsl. A30T, pacipOCTpaHEHHE B bubnuoreka [IOK

npupoje, GU3NYECKUE U XUMUIECKHE
CBOMCTBA

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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https://m.edsoo.ru/00adeea6

AMMHaK, ero GuU3nIecKue 1 XUMHYECKHIE

bubnunoreka LIOK

29 CBOMCTBA, MOJIyYCHUE U TIPUMCHEHHUE https://m.edsoo.ru/00adf004
[IpakTudeckas padora Ne 3 mo Teme

30 «1?[0JIYIIGHI/IG aleMHaKa W3yYEHUE €ro bubmmorexa LIOK

. ’ https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciorta, e€ GusndecKkue u bubmuorexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH

1 aMMOHHS B KQUeCTBE MUHEPATbHBIX bubnnorexa [JOK
ynoopeHuii. XUMHUECKOE 3arpsi3sHEHHE https://m.edsoo.ru/00adf518
OKPYKAaroIIei cpelibl COeAMHEHUAMHU a30Ta
®ochop. Okeun pocdopa (V) u

33 Q)ocgo;)Haﬂ ann((l))Ta q)(i)I/II)SI/I(‘IeZKI/Ie u brbmmorexa [OK

o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOJyYCHHE
Ucnonb3oBanue hocdaToB B KauecTBE
34 MUHEpaIbHbIX yI(Ii())6p¢;HI/If/'I. 3arpsizHeHue bubmmorexa LIOK
. https://m.edsoo.ru/00adfc20
IpUPOHOI cpeabl pocharamu
Yraepon, pacripocTpaHEHHE B IIPUPOJIE, bubnnorexa [JOK

35 .
du3nUecKrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yraepoaa, ux Gpusndeckue u

36 XHMHUYECKHE CBOMCTBA. DKOJOTHUYSCKHE bubnunorexa LIOK
po0JIeMbl, CBA3aHHBIE C OKCHUIIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)

37 YronbpHas KUCI0Ta U €€ COU Bubmmorexa [OK

https://m.edsoo.ru/00ae006¢
[TpakTrueckast padota Ne 4 o Teme Butmorexa LIOK
38 "[Tomy4yeHue yriieKucioro rasa.

KauectBennas peakius Ha kKapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢
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[TepBoHauanbHBIE MOHATHS 00

bubnunoreka LIOK

39 OPFAHITICCIHX BEIIECTRAX Kalk O https://m.edsoo.ru/00ae054¢
COCTMHECHUSX yIiIepoaa

40 Kpemuunii u ero coequHeHus bubmmorexa LIOK

https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Pemenue

A1 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmuoreka [IOK
«BakHele HeMeTaJuIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KoHntposbhas padora Ne3 o teme

42 <<Ba>KII)-IeI71mI/Ie ieMeTan‘IH U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCTMHCHU
OO011as XxapakTepruCcTUKa XUMHIECKUX
3JIEMEHTOB — METaJIOB. MeTayunueckas BuGmorexa [OK
43 CBSI3b M METaJTNYecKasi KpUCTAJUIMYECKast
R . https://m.edsoo.ru/00ae103e
pemérka. GU3nYecKue cBOWCTBA
METaJIOB
XUMHUYECKUE CBONCTBA METAJIIIOB.
44 DNEKTPOXUMHUYECKUN PsiJi HANIPSHKEHUN Bubmmorexa HOK
https://m.edsoo.ru/00ael 156
METaJIOB
OO6mue cnocoObI MOTYYEHUST METAJIIOB.

45 CnnaBbl. BeruucneHnus o ypaBHEHUAM bubnuotexa [JOK
XUMHUYECKHX PeaKluil, eciii OJJUH U3 https://m.edsoo.ru/00ael 156
pEeareHToOB COACPKUT MPUMECH

46 ITonsiTHE O KOPPO3WH METAJUIOB bubmorexa LIOK

https://m.edsoo.ru/00ael1278

47 [leounbIe MeTaITBI bromrorexa OK

https://m.edsoo.ru/00ae14b2
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bubnunoreka LIOK

48 OKcubl U THAPOKCUIBI HATPUS U KU hitps-//m.edsoo.ru/00ac14b2
49 IIenouno3eMeabpHBIC METAIIBI — KaJIbIUM bubnunorexa LIOK
Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiinime coefMHEHNU KalbIUA bubmmorexa OK
https://m.edsoo.ru/00ael5e8
51 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUI
57 JKécTkoCcTh BOIBI U CIIOCOOEI €8 bu6nmorexa LIOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
P bimorera LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6moreka [JOK
>4 AJtiomHHHif https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBOMCTBA OKCHIA U bubmmnoreka HOK
THIIPOKCUIA https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
56 Keneso https://m.edsoo.ru/00aec1d86
57 Oxkcuipl, THAPOKCUIBI U conn xkene3a (1) bubmuoreka [IOK
u xxene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
5 | smencpmmenm s no e bitGmnorera LIOK
«BaxHeiilne MeTamIbl U KX COSTUHEHUS bitps:fim.cdso0.u/00uc3des
Brraucnenus o ypaBHEHUSM XHMHUYECKUAX
60 peakiuii, eciu OI}[]IEH U3 pEarcHToB JIaH B bubmorexa LIOK

HU30BITKE HMIIH COACPIKUT MPHUMCECH.

https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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Breruncnenus MaccoBoi JOJIM BbIXO1a
MPOIYKTa peaKiuu
61 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
2 Kontponbhas padora Ne4 o teme |
«BaxHeiilne MeTauIbl U UX COSTUHEHUS»
63 BemectBa 1 Matepuaisl B IOBCEAHEBHOMN 1 Bu6mmoteka [JOK
JKU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHUE OKPYIKaOIIen ] bubnnoreka [JOK
CpeIbI https://m.edsoo.ru/00ae4270
65 Posb xuMuu B penieHn 3KOJIOTUUECKUX 1 bubnnorexa [JOK
npo0em https://m.edsoo.ru/00ae4270
66 O0o01IeHNEe U CHCTeMAaTU3alns 3HAHUN 1 Etl/tf::?/(:z.egilasiérls 100ac0d0a
67 O00011eHne U cCUCTEMaTU3ALNS 3HAHUI 1 Eggiﬁ;ﬁiﬁﬁgﬁ 100adb33c
68 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 bubmmorexa [OK
https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOI ITPOI'PAMMBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJIBHBIe XUMHNYCCKHUC ITIOHATHUA»

1.1

pacKphIBaTh CMBICII OCHOBHBIX XHUMHYCCKHX IOHSATHH: aTOM,
MOJICKYJIa, XUMHYECKUH DIIEMEHT, IMPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHTEJIbHASI aTOMHAasi M MOJICKYJSIpHAs Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas JIOJII XUMHYECKOTO
JJIEMEHTa B COCJMHECHUH, MOJIIPHBIN 00BEM, XUMHUYECKAsT PEaKIHs,
KIacCU(PUKAUS  pPEaKIUW: peaklud COCAWHCHUS, PEaKIUU
pa3OKEHUs, PEaKIUH 3aMCEIICHHs, peaKiuu OOMeHa, H9K30- U
SHAOTEPMHUYCCKUE PEAKIMH, TETUIOBOW 3(D(EeKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIeCTBA (MPOIEHTHAsE KOHIICHTPAIIUsI) B paCTBOPE

1.2

1.3

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH H
NPUMCHATH 5TU TOHATHUA IIPU OITHUCAHHUU BCHICCTB U UX npeBpameHHﬁ

HCIIOJIb30BATh XUMUUYCCKYIO CUMBOJIMKY IJISS COCTABJICHUS (I)OpMy'J'I

BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKpbIBATG CMBICII 3daKOHOB COXpPAaHCHHA MaACCbl BCHICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

ONpeaAciATb  BAJICHTHOCTHL AaTOMOB  3JICMCHTOB B 6I/IHapHBIX

COCINMHCHUAX

KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUEC pPCaAKIUU (HO qucily U COCTaBy

YYacTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEINIOBOMY 3D (DEKTY)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJISIDHYHO U MOJISIDHYIO MACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIYHCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (Gopmylie

COCIMHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHUS — HAOII0JICHHE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelume npecTaBUTEITN HEOPIaHUIECKUX BEIIECTB)

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHYCCKUX MTOHSATHH: OKCH I,

KHCj0Ta, OCHOBAaHUC, COJIb

2.2

OIPECACIATh IMPUHAAJICKHOCTE BCIICCTB K OHpe,Z[CJ'IéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

23

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA
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2.5

2.6

XapakTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHYECKHX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOI'O0 COCTaBa, BO3MOYKHOCTU IMPOTEKAHHUS XUMHUYECKHUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpOB € OMNPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE HKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH U KHCIOT C MOMOIIBIO

WHJMKATOPOB (JaKMyc, (heHospTanent, METUIOPaHK U IpyTHUE)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON peaKIuu

ITo Teme: «Ilepmoamueckuii 3akoH u llepmoamdeckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TOHSTHH: AApO atoMma,

BHCKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc aroma,




XUMHYCCKAad CBA3b, MOJIApHAss W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATECIILHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI
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3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto Gopmy Ilepuoanaeckoii
CHCTE€Mbl XMMUYECKHMX 3JIEMEHTOB: pa3jiuyaTh IOHITUS «IJIaBHas
noarpynmna (Arpynna)» u «nobounas mnoarpynmna (brpymma)y,

«MaJible» U «OOJIbIINE)» [1(510)5(018331

packpsiBaTh cMbica I[lepuoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh [MOHUMAHUE TMEPUOJUYECKON  3aBUCUMOCTH
CBOMCTB XMMHUYECKHMX DOJEMEHTOB OT HX IIOJIO)KCHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckas  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHnieneeBay ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHsI aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsAl] sApa, oOmiee dYHciIo

QJICKTPOHOB U PpaCpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

OonpeaAciIATbL CTCIICHb  OKHCJICHHA  3JICMCHTOB B 6I/IHapHLIX

COCAUHCHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPraHNYCCKUX COCANUHCHUAX

9 KUIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI
06p330BaTeJH)HOﬁ nporpaMmmbl OCHOBHOI'O 001ero Oﬁpa3OBaHI/Iﬂ

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKkuus»

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: PpacTBOP,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, SIEKTPOIUTUYECKAs TUCCOLMALNUSA,
peakiMu HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEITbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE U BOCCTAHOBIIEHHUE, aAJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKaAa CBA3b (KOBaJ'IeHTHaSI, MOHHas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKad peméTKa, CIIJIaBbI, CKOPOCTb
XHUMHYSCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTUUYECKON NUCCOIMALUUA KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOM peakiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIIPUMCPAMH MOJICKYJIPHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

23

24

COCTaBJIATH YPABHCHU A peaKuHﬁ, MOATBCPKAAOIUX CYHICCTBOBAHNC

TeHESTHYCCKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

IIPpOrHO3UpPOBAThb CBOMCTBaA BCHICCTB B 3aBUCUMOCTHU OT UX CTPOCHUS,
BO3MOXXHOCTH IMPOTCKAHUA XUMHUYCCKHUX npeBpameHHﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH TIO BBITIOJTHEHHIO
na6opaT0prlx XUMHYCCKUX ONBITOB IO IMOJYYCHHUIO U C06I/IpaHI/HO

ra3006paSHLIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO ra3a)

2.5

OpoOBOAWUTE pPE€AKUOWM, IMMOATBCPKIAAIONINEC Ka4eCTBEHHLIA COCTaB
pa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XIJIOpPHU-,
Opomun, womun, kapOoHat, Qocdar, cumukar, cyiubdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHus 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [TIJIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHOU AEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI HM3Yy4YCHHS
CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TIO3HAHUS — HAOIIOACHHE, W3MEPEHHE, MOJCIMPOBAHUE,

AKCIICPUMEHT (pEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS

[IepBoHavanbHbIE XUMUYECKHE TOHATHS

[Tpenmer xumuu. Poiab XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE
BEIIECTB

[TonsiTre o MeToAax nMo3HaHus B XuMuK. YucTole BeecTBa u cMecu. CriocoObl

paszaeneHus cMecen

1.3

ATOMBI U MOJICKYIJIbI. Xumuueckue saeMeHThl. CHMBOJBI XHMHYECKHX

a51eMeHTOB. [IpocTsie U c10kKHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

1.5

1.6

Xummndeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB. OTHOcuTeNbHAas  aTOMHas — Macca.
OtHocuTenbHAass MoOJIEKyJsApHas Macca. MaccoBass [0y  XUMHYECKOrO

9JICMCHTA B COCAMHCHUH

KomnuectBo Bemectsa. Monb. MossipHast macca. B3auMocCBs3b KOJIMYECTBA,
Macchl W YWCIIa CTPYKTYpPHBIX €IMHHUIl BemiecTBa. Pacu€rel mo dopmynam

XUMHUYECKHUX COCIUHECHUM

dusnyeckue U XMMHUUYECKHE SBICHUS. XUMHUUYECKas PEaKMs U €€ MPU3HAKH.
3aKOH  COXpaHEHMs  MacCchl  BeIIecTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanuss  XUMHYeCKMX  peakluil  (COeIMHEeHMs,  pa3joXkKeHus,

3aMelIeHus, 0OMeHa)

1.7

XWMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM IOCYyAOH, C
mpaBUJIaMy pabOTHI B T1abopaTopuu U mpuéMaMu oOpaleHus ¢ 1ab0paTopHbIM
0o0opyioBaHHEM, HM3Y4YCHHE W ONHUCaHue (U3UYECKUX CBONCTB 00pa3lioB
HEOPraHMYECKUX BEIIECTB, HaOmioJeHHe (u3uueckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJ1a, PACTUPAHHUE caxapa B CTyNKe, KUTIEHUE W KOHJEHCAIIHs BOJIBI) U
XUMHYECKUX (TOpeHHE CBEeYd, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIONEHWE WM OIHUCAHUE
MPU3HAKOB TMPOTEKAHWS XHUMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICKICTBHE CEPHOM KHCIOTBI C XJOPHIOM Oapus, pa3joKeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOJEICTBUE XKele3a C paCTBOPOM




conu Meau(Il), usyuenune cnoco6oB pa3aeneHus cMecel (C TOMOIIbIO MATHHTA,
¢bwIbTpOBaHKE, BHIMTIAPHBAHKE, AUCTUILIAIMS, XpoMarorpadus), IpoBeIcHIE
OYUCTKM TOBAPEHHON CONM, HAONIOJCHHE M ONHCAaHUE pPe3yJIbTaToB
MPOBE/ICHUS OIBITA, HJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3/IaHUEC

MoieJield MOJIEeKYJ (I1apOCTEP >KHEBBIX )

Baxwnerime npeicTaBuTenM HEOPraHMYECKUX BELIECTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucinopog — aieMeHT U mpocToe
BenlecTBo. HaxoxaeHue kuciopoaa B npupoje, Gu3ndeckue U XUMUUYECKHe
cBoiictBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopona. CrocoObr
MOJly4eHHUsl KHCIopoaa B jJaboparopuu U MpoMbIIIeHHOCTH. Kpyrosopor

Kucnopoza B npupoze. O30H — aorponHas MoaAupUKaLUs KUCI0poaa

2.2

TermnoBoil 3(p(eKkT XUMUYECKOH peakIuH, TEePMOXMMUYECKHE YPaBHEHUS,
9K30- M PHAOTEPMHUUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3 PeKTa, pa3pylICHUE 030HOBOTO CII0S

23
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxneHue Boopoaa B Npupo/Ie,
¢usnyeckue M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOIy4EHUSI.

Kucnorsl u conu
Monsipablit 00BEM ra3oB. PacuéTel Mo XUMHUYECKUM YpPaBHEHHUSIM

dusnyeckue cBoicTBa BoAbl. Boma kak pactBopurens. PacTBOpbI.
HacpliieHHble 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasgs 101 BeliecTBa B pacTBope. XUMUYECKHE CBOWCTBA BOJBIL.
OcHoBanusi. Ponp pacTBOpoB B NpHUPOJAE U B KU3HU uenoBeka. KpyroBopor
BOABI B IPHUPOAE. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanust neoprannueckux coenunenuit. Oxcunbl. Knaccudukanus
OKCHJIOB: colieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HecoJieoOpasyromue. Homenknarypa okcuioB. @U3NYecKue U XUMHYECKHE

CBOICTBA OKCHJIOB. HonyquI/Ie OKCHUJ0B

OcnoBanus. Kiaccudukanus OCHOBaHMM: IIENOYM U HEPAaCTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE U XUMUYECKHE CBOMCTBA
ocHoBaHui. [loiryuenune ocHOBaHUM

Kucnotsl. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHYECKHE cBoMcTBa KHUCHOT. Pan aktuBHOocTH MetayuioB H.H. Bekerosa.

[Tomyuyenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
['eneTnyeckas CBSI3b MEXAY KJIaCCAMU HEOPTaHUUECKUX COCAMHEHUI

XVMMUYECKUH JKCIIEPUMEHT: KAYECTBEHHOE OIPENEICHUE COIEP/KaHUs
KHCJIOpO/ia B BO3AyXe, MOJMy4YeHHe, COOMpaHue, pacrio3HaBaHUE U M3yYeHHE
CBOWCTB KHCIJIOPOJ1a, HAOJIIOJCHUE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
o0pa3llaMu OKCHUIOB M OINHMCAaHME HUX CBOWCTB, IOJYy4YeHHE, COOUpaHUE,
pacrno3HaBaHHE M M3Y4YEHHE CBOWCTB BOJOpOJA (FOpEHUE), B3aUMOJEHCTBHE
BOZOpOZA c OKCHJIOM meau(1l) (BO3MOXKHO UCIIOJIb30BaHUE
BUICOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIeIOBAaHUE OCOOEHHOCTEH  pacTBOPEHHMs BEIIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C ONPEICIEHHON MacCOBOU
JI0JIEl PacTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBUE BOABI C MeETaUIaMU
(HaTpueM W KajblieM) (BO3MOXKHO HCIOJb30BaHUE BHUJICOMATEPUATIOB),
OIPEZICIICHUE PAaCTBOPOB KUCJIOT M IIENOYEH € IOMOIIBI HMHIMKATOPOB,
UCCIIeIOBaHHE 00pa3OB HEOPTaHWYECKHX BEIIECTB pA3UYHBIX KJIACCOB,
HaOJroleHue W3MEHEHHsT OKPACKM WMHIUKAaTOpPOB B pacTBOpax KHUCIOT U
nienoueH, uzyuenue B3aumozeiicreus okcuna meau(Il) ¢ pacrsopom cepHoit
KHCIIOTBI, KHUCIOT C METaJUIaMM, DPEAKUUN HEUTpaln3alMy, II0Jy4YEeHUE
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO MeTajjla JpYyruM H3
pacTBopa COJIH, PELICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «BaxHeimune

KJIaCCbl HCOPTraHNYCCKUX COC}II/IHGHI/IfI))

3.1

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBble MOMBITKH KJIacCU(PHUKAUU XUMHUYECKUX dyeMeHTOB. [loHstue o
TPYIIax CXOIHBIX JIEMEHTOB (IIEJIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIbI,
rajloreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHU bl U THAPOKCHUABI

3.2

Ilepnonnueckuit 3akoH. [lepmoanueckas cucTeMa XUMHUYECKHX JIJIEMEHTOB
AWM. MenneneeBa. KopoTkonepuoanas # JUIMHHONEPHUOAHAS  (OPMBI
Ilepnonnueckoir cucreMbl xumuueckux dnemeHtoB (.M. Menneneesa.
Ilepuoasl u rpynmnbl. PU3NYECKUI CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB

IIEPHO/Ia U TPYIIIBI JIEMEHTA




3.3

34

3.5

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3oTonsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKHX SJIEMEHTOB
ITepnonnueckoi cucremsl .M. MenneneeBa. XapakTepucTuKa XUMHYECKOIO

AJIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH H3MEHEHHUS pajuyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYINaM U MEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u llepuoanyeckoil CUCTEMbl XUMHYECKHUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W npaktuku. .M. MenaeneeB — y4yéHblid U

rpaxxiaHuH

Xumuyeckasi cBsi3b. KoBaseHTHas (mosisipHasi YW HEHOJSIpHAsl) CBS3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. FIoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHu. OKHCINTEIFHOBOCCTAHOBUTEIILHEIC pCaKkuru. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIH

XHUMUYECKUH OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJECHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IIPOBEIECHUE OIBITOB, WILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_lI/Iﬁ (ropeHHe, pC€aKIuu pa3jIOKCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kona

1.1

1.2

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

BemectBo 1 xumuyeckas peakuus. [loBropenue

[lepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJIbLHUS U HUX
COCIMHEHUN B COOTBETCTBUM C TOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

CrpoeHue BemiecTBa: BHJbl XMMUYECKOW CBA3M. THIBI KPUCTAJTIMYECKHX
pEmE€TOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUINYECKON
pemIETK M BHJA XMMHYecKoi cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYEeCKUX BelIecTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPIaHMYECKUX

COC}II/IHGHI/Iﬁ, FCHECTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB




1.3

Krnaccudukanus XuMUYeCKIX peakluid 1Mo pa3InyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBy yUYacCTBYIOIIMX B peaklM{ BEIIECTB, MO TEIIOBOMY 3(deKTy, 1o
M3MEHEHHUIO CTENEHENW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOPaTUMOCTH,
0 Y4YaCTHIO Karajmu3aropa). OK30- M DHIOTEPMUYECKHE pEaKIuH,

TEpMOXHMHUYECKUE YpaBHEHUA. IIOHATHE O CKOPOCTH XMMHUUYECKON PEaKLIK

1.4

1.5

[TonsTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTE€HHBIX UM TETEpPOreHHbIX peakuusax. lloHAaTne o0 XUMHYECKOM
paBHOBecHH. DaKTOpbI, BIHAIOLIME HA CKOPOCTh XUMHUYECKOM pEaKIUuu U

IMOJIOKCHNE XUMHUYCCKOI'0O paBHOBECHU

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHMCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKUUH C MCIIOJIb30BaHUEM METOo/a

AJIEKTPOHHOTO OaslaHca

1.6

Teopus 3MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KarroHnbl, aHMOHBI. MeXaHU3M JAMCCOLMAIIMK BEIIECTB C Pa3INYHBIMK BHIAMH
XuMu4eckou cBsizu. Crernenb auccounanuu. CUabHbIC U C1a0ble JIEKTPOJIUTHI.
Peakiiun monHoro oomMeHa. Y CIoBUsI IPOTEKaHUS pEeaKIMi HOHHOTO OOMEHa,
MOJIHBIE M COKpAalIEHHBIE MOHHBIC ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT,
OCHOBaHUH W COJIe B CBETE TMPEACTABICHUN 00 DIICKTPOIUTHYCCKOM

nuccounanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHsATHE O rHIpoNHU3e coneit

1.7

XUMHUUECKUH SKCHEPUMEHT: O3HAKOMIJIEHHE C MOJEISMHM KPHCTAIIIMYECKUX
PEIIETOK HEOPraHWYECKUX BELIECTB — METAIJIOB U HeMeTaylsioB (rpadura u
ajyMasa), CJIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIIETOBAaHHE 3aBUCHUMOCTH
CKOPOCTH XHMHYECKON peakUuu OT BO3JAEHCTBUS pa3IUYHbIX (HAKTOPOB;
UCCIIEIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILECTB, Ipoliecca
JUCCOLMANY  KUCJIOT, IIenodeil M comell (BO3SMOXKHO HCIOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJACHHUE ONBITOB, WUIIOCTPUPYIOMUX MPU3HAKU
IPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3zoBaHHE OcajKa, BbIIEICHHE rasa,
o0pa3oBaHue BObI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBLHO-
BOCCTAHOBUTENBHBIX peaklUi (TOpeHHEe, peakuu pa3ioKeHHs], COEAUHEHNUS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C IIOMOIIBI0 KadyeCTBEHHBIX

peaKHI/Iﬁ Ha MOHBI; pCHICHUC OKCIICPUMECHTAJIBHBIX 3a1a4

Hewmeramns! 1 ux COCIMHECHUA

2.1

OO6mas xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC n (I)I/IBI/I‘-ICCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMojielicTBUE C MeTa/lllaMi, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPO/I.
ConsiHasg KHUCIIOTa, XUMHUYECKHE CBOMCTBA, TMOJy4YeHHE, MPUMEHEHUE.
JelictBue XxJiopa W XJOPOBOJOpOJA HAa OPraHU3M 4YejoBeka. Baxkueilume

XJIOpUAbI U UX HAXOXKIACHUC B IIPHUPOAC

2.2
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2.4

2.5

OOmas xapaktepucTuka 31eMeHTOB VIA-rpynmnbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHH okuciaeHus. CTpoeHue 1 pu3nvecKre cBoicTra
IPOCTHIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(PHUKALNN
KHCIIOpoa U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJI, CTPOCHHE,
busznuecKkue W XUMHUYECKHe CBOMCTBA. OKCHABI CEpbl KaK MPEICTaBUTEIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCI0Ta, (U3NUECKHUE U XUMHUYECKUE CBOMCTBA
(oOmume Kak mpeacTaBUTENs Kiacca KUCIOT U celuduueckue). XUMUYECKUe
peakuuy, Jexalyue B OCHOBE MPOMBIIUIEHHOTO CII0C00a MOJyuyeHHs] CEpHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIusd Ha
cyabdar-uoH. Haxoxenue cepsl 1 €€ coeqUHEHUN B mpupoje. XUMUYECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COSAMHEHUSIMU CEePhl (KUCIOTHBIE JTOXKIH,

3arpsA3HEHUC BO3AyXa U BO,I[OéMOB), CII0COOBI €T0 NpeaOTBpalICHUA

OOmast xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapakKTEpHbIC CTENEHU OKHUCICHUA. A30T, PpPACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMuieckue cBoiictsa. Kpyrosopot azora B mpupoze.
AMMuak, ero ¢u3MYecKue U XHUMHUYECKHE CBOWCTBA, MOJYy4YEHHE U
npuMeHeHne. Conv aMMOHUS, UX (PU3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
HoJy4yeHue, pu3nueckue 1 XMMUYecKre CBOMCTBa (00IIMe KaK MpeacTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). Vcnonap3oBaHue HUTPATOB U colieid
aMMOHHS B KauecTBe MHUHEpPAIbHBIX yJI0OpeHuH. XUMHUECKOe 3arps3HEeHue
OKpYXaroIle cpelibl COeNNHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arps3HEHNE

BO3/yXa, MMOYBBI U BOJIOEMOB)

docdop, amnorponHbie Moaudukanmuu pocdopa, puznUecKre U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (PUIUUECKUE U
XUMUYECKHE CBOMCTBA, mosydyeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpAJIbHBIX YI00peHUi

OO6mas xapaktepucTuka 371eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEeHH OKHCICHHS. YTJEpOJd, aJIOTPOIHBIE

MO,Z[I/I(I)I/IKaI_II/II/I, PacIpoCTpaHCHUE B IIPUPOIC, (I)I/IBI/I‘-IGCKI/IC N XHUMHUYCCKUC




2.6

cBoiictBa. Ancop6iusi. Kpyrosopot yriepona B mpupoae. OKkcusl yrieposa,
ux (pusmyeckre M XMMHUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
MOJTyYeHUE W TPUMEHEHHE. DKOJIIOTUYECKUE MPOOIIEMBI, CBSI3aHHBIC C OKCUIOM
yraepoaa(lV); rumoresa rio6anbHOr0 MOTEIUICHUS] KIMMAaTa; MapHUKOBBIM
addekr. YrompHas KUCIOTa W €€ cond, uX (U3MYEeCKHe W XUMHUYECKUE
CBOIiCTBa, Moiy4yeHue U npuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-
noHbI. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO03STCTBE

[TepBoHavabHBIC OHATHS 00 OPTaHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yriepona (MeTaH, 3TaH, 3TWIEH, alleTWICH, 3TaHOJ, TJIUIEPHUH, YKCyCHas
kuciorta). X coctaB m xumuueckoe crpoeHue. [loHaTne o OmoIOTHUECKH
BOKHBIX BEIECTBAX: XHUpaX, OelKax, YrjieBoJax — W MX POJU B KHU3HU
YyeloBeka. MarepuaiabHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEeIUHEHUI

2.7

Kpemuuii, ero ¢Qusnueckue ©u XUMHYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. OOmue npeactaBieHust 00
okcuze kpeMHusA(1V) n kpemuueBoit kucinote. CUIMKaAThl, UX UCIOJIb30BAHUE
B ObITYy, MeIUIMHE, I[POMBIIUIEHHOCTH. BakHeimme crpouTenbHble
MaTepuabl: KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobiembl
0€30I1aCHOTO MCIIOJIb30BaHUS CTPOMTEIbHBIX MaTepHajoB B IOBCEIHEBHOH

KU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3yUeHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJITHOM KHMCIIOTHI; IPOBEICHNE KaUECTBEHHBIX pPEaKLUii Ha XJIOpUA-
MOHBl M HAOJIOJEHHE MPU3HAKOB HMX MPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nUeckre 1 XMMUYECKUE CBOMCTBA raJIOT€HOB U UX COEAMHEHUH (BO3MOXKHO
UCITOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ OoOpa3liaMH XJIOPUI0B
(raoreHuI0B); O3HAKOMJIEHHE C O00pa3laMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOKHO HCHOJIB30BAHUE BHJIEOMATEpUAIOB); HAOIIOJEHHUE Tpoliecca
o0yrauBaHus caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOMN KUCIOTHI,
U3y4eHHe XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyab(ar-uoH U HaOII0JeHHe Npu3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, pocdopa 1 ux
coeMHEHUN (BO3MOXXHO HCMOJIb30BAaHUE BHJIEOMATEPHAIIOB), 00Opa3lamMu
a30THBIX U (OocOpPHBIX yAOOpEHMIt; oTydeHne, coOupaHue, pacro3HaBaHue
U U3y4YeHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil Ha MOH

aMMOHUA U (I)OC(baT-I/IOH U HU3Yy4YCHHUC TIPU3HAKOB HUX MPOTCKAHUA,




B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C ME/IBbIO (BO3MOXKHO
UCIOJIb30BAaHUE BHUJEOMATEPHAIIOB); H3yYEHHME MOJENeH KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHue, PaclO3HABAaHUE M U3YyUCHHE CBOMCTB
YIJIEKUCIOro Ta3a; INpOBEIEeHHE KayeCTBEHHBIX peakUMid Ha KapOoHaT- U
CUJIMKAT-HOHBl U M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKIMEH CHIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHeNIIe HeEMETAJILI U UX COSTUHEHUS))

Mertamisl U uX COCAUHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
nx nonoxeHuss B Ilepuomuueckor cucreMe XUMHYECKUX 3iiemeHToB J[.I.
MenpeneeBa u ctpoeHusi atomoB. CTpoeHre MeTauioB. MeTtamiueckast CBs3b
U METaUIMYeCKasl KPUCTAUIMYECKas pemIETKa. JIEKTPOXUMHYECKUM Ppsij

HaIpSHKEHUN METaJlIOB

3.2
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dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuIOB. O0IIKe CIIoCOOBI MOTyYeHUs
MeTasuioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThI UX OT
Koppo3uu. CruiaBsl (CTajib, YyTyH, JIOPATIOMUHHNA, OpOH3a) U UX TPUMEHEHHE

B 6LITy " IIPOMBIINIJICHHOCTH

[[lenouynsle MeTaybl: nosoxeHue B [lepuoauueckoil cucteMe XMMUYECKHX
anemeHToB J[.M. MenzaeneeBa; CTpo€HUE UX aTOMOB; HAX0XKJIEHUE B IIPUPOJIE.
dusnyeckre U XMMUUECKHE CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKcuasl
U TUAPOKCUIBI HATpus U Kanus. [IpuMeHeHMe IETOYHBIX METaIOB U UX

COeTUHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMK: TIOJIOKEHHE B
Ilepuognueckot cucreMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE UX aTOMOB; HaXO0XXJEHUE B mpupone. PU3NYECKUE U XUMUYECKUE
CBOMCTBA MarHusl W Kaublius. BakHeWIne coelIWHEHHsS KalblHs (OKCH],

TUAPOKCHI, coyH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: monoxenne B lleproanyeckoil CUCTEMe XUMHUYECKUX DJIEMEHTOB
J .. Menneneesa; CTpoeHUE aTOMA; HAXOXKJEHUE B npupojae. Pusznueckue u
XUMHUYECKHE CBOWCTBA aIIOMHHHS. AMQOTEpHBIE CBOWMCTBA OKCHAA W

THAPOKCHU A AJIFOMHUHHAA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMentoB J[. 1.

MenneneeBa; CTpoeHHE aToMma;, HaxoXaeHue B mpupoxae. Dusuueckue u




3.7

4.1

XUMUYECKHUE CBOMCTBA kene3a. OKcuabl, THAPOKCcUbl U conu sxeneza(ll) u

skenesa(lll), mx cocras, cBOMCTBA U MOTyYEHUE

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHUE ¢ 00pa3liaMy METaJlJIOB U CIIJIaBOB,
X (U3NYECKUMH CBOWCTBAMU; M3YUYCHHE PE3YJIbTATOB KOPPO3UH METAIUIOB
(BO3MOXKHO HCIIO0JIb30BaHUE BUJICOMATEPHAIIOB), 0coOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA KalblUs M HATpusi C BOAOW (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEPUANIOB); MCCIEIOBAHUE CBOMCTB KECTKOM BOJIbBI;
Ipoluecca TOpPEHMsI JKelle3a B  KHCIOpojAe (BO3MOXKHO —HCIIOJIB30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEaKIUil Ha HOHBI
(Maruusi, Kaubliusi, adtoMuHus, nuHka, xenesa(ll) u xeneza(Ill), meau(1l);
HaOJI0/IEHUE U OMMCAHKE MTPOLIECCOB OKPAIlIMBAHUS [ITAMEHU HOHAMU HATpPUS,
Kausg ¥ Kanblusd (BO3MOXKHO  HCIIOJB30BaHME  BHUICOMATEPUATIOB);
uccienoBanre aMm(pOTEepHBIX CBOMCTB T'MAPOKCHAA aFOMUHUSA M THIPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHeime MmeTamib
U UX COCUHEHUSD)

XuUMHS ¥ OKpYyKarolas cpeia

HoBble maTtepuansl u TexHoIOruM. BeniecTtBa u maTepuaiibl B IOBCEAHEBHOM
JKU3HM 4eJloBeKa. XUMUS U 310pOBbE. be3omacHoe HeIoab30BaHNe BEUIECTB U

XUMHNYCCKHX peaKHI/Iﬁ B 6LITy. HepBaﬂ InmoMomb IIpu XUMHYCCKUX OKOrax U

OTpPaBJIEHUSX

4.2

OCHOBBI  JKOJOTMYECKOH  TI'PaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatorien cpeasl [TK. Ponb xumun B peleHr# 5K0JIOrHYECKUX MPOOIIEM.
[TpupoaHble MCTOUYHUKH YIJIEBOJOPOJOB (yroyib, IPUPOAHBIN ra3, HeQTh),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBIIINIEHHOCTH

4.3

XUMHUYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3lloB MaTepuaoB (CTEKIIO0, CIJIaBbI

MCTAJIJIOB, TOJIMMECPHBIC MaTepI/IaJ'IH)




ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpedoBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 0011ero oopazoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

1.1

1.2

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH KaKk 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJbTYphl M INPaKTUYECKOU
NeSITEIbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU JPYIUX CCTCCTBCHHBIX HAYK

O HAYYHBIX METOJAAX IIO3HAHHUA, B TOM HUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAX MCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHX peaKuHﬁ; YMCEHUC HCIIOJB30BATH MOACIMN  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 ctepax podeCCUOHATBLHOM ACSITEILHOCTH, CBI3aHHBIX C XUMHCH
U COBPEMCHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMH Ha JIOCTHIKEHHSIX
XUMHUYECKOW HAYKH, YTO ITO3BOJHUT OOYYArOIIMMCS PAacCMaTPHUBAThH
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NESTCIIbHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01ero oopa3oBaHus

2.1

Bianenne cucreMod XMMUYECKHX 3HAHMM M YMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

Ba)KHEHIINE XHUMHUUYECKHE ITOHATHS: XHMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEMIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS H
HEOJHOPOJHAs CMECh, OTHOCHTEIbHBIE AaTOMHAs WU MOJEKYJSIpHas
MAaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJIIPHAS Macca, MOJIIPHBII
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsIsl), XUMHUYECKas
peaKIus, PEaKIUh COCTUHCHUS, PEAKIMH PA3JIOKCHHS, PEaKIIuu
3aMeIIeHus, peakui OOMeHa, TeroBOM d((EKT peakiuu, IK30- U
SHJIOTEPMHUYECKUE PEAKIIMU, PACTBOP, MACCOBAas JIOJISI XUMHYCCKOTO

9JICMCHTAa B  COCIUHCHUH, MACCOBasA HOOJd MW  MPOUCHTHAA




2.2
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KOHILIEHTPALUs BEILECTBA B PACTBOPE, SIAPO aTOMA, HIIEKTPOHHBIN CIION
aToma, aToMHas OpOuTab, PagUyC aTOMa, BAJEHTHOCTb, CTENEHb
OKHCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATEIBHOCTD, MOJISPHAS
Y HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKasl,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
JIIEKTPOJIUTUYECKAsT JAUCCOLMALUS, PpEeaKlMU MOHHOIO OOMeEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAAPpHAsA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

yMEHHE TMpPaBWIbHO HCIONb30BaTh HW3YYCHHBIE BEIIECTBA W
MaTepuaibl (B TOM YHUCIIE MUHEpalbHBIE yIOOpEHHUs, METaJUTBl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHE
MPOTHO3UPOBATh BIIMSHUE BEIIECTB M XUMUYECKHX MPOLECCOB HA

OpraHM3M 4YeJIOBEeKa U OKPY’KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3
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YMCHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTIUX

y4eOHBIX IPEAMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbIMU UCTOYHUKAMU I/IH(I)OpMaI_II/II/I
10 XuMHnu (Haquaﬂ U HAY4YHO-IIOIyJiApHasd JIMUTEpaTrypa, CJIOBapu,
CIIpaBOYHHKH, I/IHTCpHeT-pecprBI)

YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0-1'[03HaBaTeJ'IBHBIX 3aga4




BH&I[GHI/Ie OCHOBaMHU ITOHSATHUMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIs1 COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEHICCTB,

: YPaBHEHUN XHUMHYECKMX pPEaKLHWi; OCHOBAMU  XHMHUYECKOU
HomeHksatypsl (IUPAC u TpuBHanbHOI)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB

5 XUMHUUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIIOo
AJIEKTPOHOB), PaACHpEICNICHUEM 3JIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOOB, KATUS U KAJIbLIHS
IIpencraBienue O  MEPUOJUYECKON  3aBUCMMOCTH  CBOMCTB
XUMUYECKHUX AJIEMEHTOB (paJiiyc aToma, 3JIeKTPOOTPULIATETLHOCTH ),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJArPYIIax) v 3JEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMUYECKHUE PJIEMEHTHI

7.2 HEOpraHUYEeCKUE BElIeCTBa

7.3 XUMHUYECKHE PEaKUU

8 YMeHue ornpenensiTh:

81 BaJICHTHOCTh M CTETCHb OKHCIICHUS] XUMUYECKHUX IJIEMEHTOB, 3apsi

' HMOHA

g2 BHUJI XUMHUYECKOM CBA3M M THUI KPUCTAJUNIMUECKOW CTPYKTYphl B

. COCTMHEHUSX

8.3 XapakTep Cpebl B BOJHBIX paCTBOpaX BEIIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKMCIIUTENDb U BOCCTAaHOBUTEID

9 YMeHune xapakTepru3oBaTh (U3MUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBHIX BEIIECTB (KHUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,

9.1 KpeMHHM, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CJIOKHBIX BELIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOpPoOB (Boja,

97 aMMHaK, XJOPOBOJOPOJ], CEPOBOJOPOI, OKCHABI M THIPOKCHIBI

metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

I1T), oxcuast yraepona (I u IV), kpemuus (IV), azota u dpocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a3oTucras, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBasI KHCJIOTA U UX COJIH )

IMPOrHO3UPOBATL MW  XapPaAKTCPU30BATb CBOICTBa B€OICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

03 3aBUCUMOCTH OT HMX CBOHCTB, BO3MOXKHOCTh IPOTECKAHUS
XUMUYECKUX MPEBPAILICHUM B PAa3JIMUHBIX YCIOBUIX
10 YMeHHe cOCTaBIATh MOJIEKYJISIPHBIC U MOHHBIC YPaBHEHUS PEAKIIHA,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOWCTBA HW3YUYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHHe BBIYUCIIATH (IPOBOAUTH PACUETHI):
1 OTHOCHUTEIIbHYIO MOJEKYJSPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUHN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 ypaBHEHUSAM XHMHUYECKUX PEAKIUI U HAXOAUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB UITH MPOTYKTOB PEAKIIHHI
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
" U3MepeHHe, SKCIIEPUMEHT, MOJEIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMeHue copMyiupoBaTh mpodiiemMy u
MPEAJIOKUTH YyTH €€ PEIIeHUS
122 Oe3omacHoil pabOThl ¢ XMMHUYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0¥ M JIa0OPaTOPHBIM 000PYAOBAHHEM
MpaBuUiaMu 0e30IacHoro oOpareHus c BEIICCTBaMH,
WCIIOJIb3YEMBIMH B TTOBCETHEBHOW KU3HU, TIPABHIIAMH TTOBEJICHUS B
123 HeNsiX cOepekeHHs 30POBbSI U OKPYIKAIOUIEH MPUPOTHON CPEIIbI;

MOHMMaHHe BpeJa (OIMacHOCTH) BO3ACUCTBUS Ha )KUBbIE OPTaHU3MBbI
ONPEAEIEHHBIX BEILECTB, croco0oB YMEHBIIEHUS 51

MMpeaoOTBPAICHHA UX BPCIHOTO BOS)ICI\/'ICTBI/ISI
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13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  OomucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJly4eHHUE KHUCIOpOJa M H3Y4YEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa U U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3yYeHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHUE  HMHAMKATOpOB  (JlakMyca,  METWUJIOpaHXa U
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIouei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aPIMO,Z[eI>'ICTBPI${ KHCJIOT C ME€TalllaMU,
OKCHJaMH MCETaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMBIMU
OCHOBAHUSAMHU, COJEIMH, IIOJYUYCHHUC HEPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHUE OJHOro MCETajlyia JpyrumM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNUYCCKUX COCHHHGHHﬁ)); ((aﬂeKTPOJII/ITI/I‘ICCKaH
JUCCOLIMAITHS) , «Baxneimue HeMeTaIbl U HX COCAMHCHUA,

«Baxueiinine MeTalIbl M UX COSAUHECHUS

XUMHYECKHE  OKCIEPUMEHThI,  HUTIOCTPUPYIOIIME  MPU3HAKH
MPOTEKAHUS PEAKIINI MOHHOTO 0OMEHA; KaYeCTBCHHBIC PEaKI[Uu Ha
MPUCYTCTBYIOIINME B BOJHBIX PAacTBOpaxX HOHBI: XJIOPUI-, OpOMHI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHUS, KaJIbIUs, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NpPEICTaBIATh PE3yJIbTaThl ASKCIEpUMEHTa B (opMe BBIBOJOB,

14.1 JI0KA3aTeNbCTB, IPaQUKOB U TAOMUI[ U BBISBISATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTaHABJIMBATh  CBS3M  MEXJIy  pealbHO  HaOII0JaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMHU M TPOLIECCAMU, TPOUCXOIAIIUMHU B

MaKpo- ¥ MUKPOMUPE, 0OBACHATh IPUUMHBI MHOTOOOpPa3Hsl BEIIECTB




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Koxa

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

HepBOHa‘IaJIBHBIe XHUMHUYCCKUC ITOHATHUA

YucTteie BemecTBa u cMecH. CriocoOBI pasziesieHus: cMecei

1.2

1.3

AToMBI U MOJICKYJIBI. Xumuyeckue diaeMeHTh. CHMBOJIBI XUMHYCCKHX
9JICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumuaeckas (bOpMYJ'Ia. BanentHocTh aTOMOB XHMHYECKHX JJICMEHTOB.

CreneHb OKUCICHUA

1.4

3aK0OH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENILHAS MOJICKYJISIpHAAg Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTAa

B COCAMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas macca. MossipHbiii 00bEM Ta30B.
B3aumocBs3b KOMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

duznyeckrue M XUMUYECKHUE SIBICHUS. XUMUYECKas peaKuusg nu eé IIPHU3HAKH.

3aKOH COXpaHEHHS MAcChl BEIIECTB. XUMUYECKHE YPABHEHUS

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepﬂonnquKaﬂ CHUCTEMA XHMMHUYCCKUX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

Ilepnonnueckuit 3akoH. Ilepumonnueckas cucreMa XHMHUYECKHX 3JIEMEHTOB
JA.1. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUN CMBICHT MOPSIAKOBOIO

HOMEpa, HOMEPOB MepHOa U IPYIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMOB TMepBbIX 20 XHMMHYECKHUX HJIEMEHTOB

[Tepnonnueckoii cucrems! /.M. Menneneena
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3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUUECKHX DJIEMCHTOB MEPBBIX TpéX
NnepuoaoB, Kajus, KaJIbIUA (pam/lyca ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MECTATVIMYECCKUX W HEMCTAIIIMYCCKHX CBOfICTB) n Hux COC}II/IHGHI/I?I B
COOTBCTCTBHH C IIOJIOXKCHHEM OJICMCHTOB B HCpHO[[H‘-ICCKOfI CHUCTEME H

CTPOCHUEM HUX AaTOMOB

3.1

CtpoeHue BemecTa
Xumuueckass cBsizb. KoBasieHTHas (MOJisipHAsE MW HEMOJSIPHAsl) CBA3b.
BHGKTPOOTpI/IHaTeJ'IBHOCTL XUMHUYCCKUX 3JIEMEHTOB. WNonnas CBA3b.

Meraminueckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PpEETOK (aTOMHAasl, HOHHAasg, MeETajInyecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHUA

XUMHUYECKON CBI3U

4.1

4.2

Baxuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. HeMmeramwbl U uX

COCOIUHECHUS. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOoTepHBIC) u
Hecoseo0pa3yome;, OCHOBaHMH (IMIENOYHM W HEPacTBOPUMBIC OCHOBaHUS),
KHCIOT (KUCIIOpOJCOJAepkKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX U KUCITBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

du3nyeckre U XUMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, KaJIvid, Mardivis U KaJbOWs, aJIIOMUHHA, KEJIC3A. BHCKTPOXHMH‘ICCKHﬁ

o) i HaprI)KeHI/Iﬁ MCTaI1JIOB

dusnyeckue U XUMUYECKHE CBOMCTBA BOJOPOIHBIX COGI[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKUE CBOMCTBA OKCHUIOB HeMeTamioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [lonyuenue

OKCHJOB HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetauioB IA-IIIA rpynn, muuka, meau(ll) u

xenesa(ll, III). [Tonyyenre okcuI0B METAIIOB

XUMHUECKUE CBOWCTBA OCHOBAHUHN M aM(pOTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIAPOKCUIOB alllOMMHHUS, JKele3a, LuHKa). [lodmydyeHne oOCHOBaHUU U
aM(OTEPHBIX TUAPOKCHUIOB

OOure XMMHUYECKHe CBOWCTBA KUCIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHHUCTOM, CepHOM, a30THOH, (hochopHOil, KpeMHHEBOM, yroabHOWH. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kuciaor

OO0ue xuMHUYecKre cBoicTBa cpeiHux coteil. [lomyuenue conei
[lonyuyenue, cobupanue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJA, aMMHaKa,

YTJIEKHUCIIOTO Ta3a B J1abopaTopuu

4.11

[Tonyyenue ammuaka, CEpHOM U a30THOM KHUCIIOT B MPOMBbIIIEHHOCTH. O0miue

CITIOCOOBI MOJIYYCHHU A MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTAaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUECKUX peakiuil Mo pa3iIudHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Yy4YaCTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

M3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUYECKHUX IJIEMECHTOB

52

53
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5.5

TernnoBoit ApeKT XUMUYECKOH peakiuH, TEPMOXUMHUYECKHUE YpaBHEHHUS.
OK30- U DJHIOTEpPMUYECKHUE peakunuu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTETBHOBOCCTAHOBUTEBHBIE peakui. OKUCINUTENN U BOCCTAHOBUTEIIN.
ITpoueccbl  OKHCIEHUS U BOCCTAHOBJIEHHUS.  OJEKTPOHHBIM  OanaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINU

Teopus anexkrponuTudeckoi nuccounanuu. KartnoHsl, aHHOHBI. DIEKTPOIUTHI
U HEe3NEeKTPOoJUThl. CUIIbHBIE U ClIa0ble 31eKTPOJIUTHI. CTeneHb TUCCOUalun

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAaHHA peaKuHﬁ HOHHOTI'O O6M€Ha,

IIOJIHBIE U COKPAIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHMHMS M OKpYXKarolas cpena

6.1

BemecrBa m Marepuanbsl B IIOBCEHEBHOM JKHM3HM 4YeloBeKa. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKUX peakuuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Kawolled cpeabl (KUCIOTHBIE  JOXKAM,
3arpsi3HEHUE TOYBBI, BO3JlyXa M BOJOEMOB), CIIOCOOBI €ro MperoTBpaIleHus
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Poxas xumuu B
pelIeHNH HKOJIOTUYECKUX MpobieM. YcuieHue NapHUKOBOro 3(dekra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

6.4

[Ipumenenue cepsl, a3ora, pocdopa, yrieposaa, KpeMHHUS U UX COETUHEHUN B
ObITY, MEIMIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3sicTBe. [IpuMeneHue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMHA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coelnHeHuil. [ToHsTHe 0 KOppO3UK METANIIIOB, OCHOBHbBIE
CMOCOOBI 3aIIUTHI UX OT KOPPO3UU

[IpupoaHble HMCTOYHMKH YTIJIEBOJOPONOB (Yrojb, HMPUPOAHBIN Ta3, HE(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHaan'H)HI)Ie MOHATHS 00 OPraHM4YCCKHUX BEIIECCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MCTaH, 9TaH, STUJICH, alICTUJICH, 3TAHOJI, INIULICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsTre 0 OMOJOTHYECKH BaKHBIX BCHICCTBAX: XXUpax, 6em<ax, YTIIE€BOJAAaxX — U UX

POJIM B JKU3HU YCIIOBCKA




PacuéTnr:

7.1 o GpopmysiaM XUMHUYECKUX COCTMHEHUHN
7.2 Macchl (MaccoBOi) 10JIU PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHECHUAM




IHEPEYEHDb OIIEHOYHBIX CPEACTB (MATEPHAJIOB)

«Baxnenye MeTaJIbl U UX COCAUHCHU

IIpakTHYeckue padoOTHI:

Perenne skciepUMEHTANIBHBIX 3a1a4
[Tonyuenue COITHON KUCIIOThI, U3yYEHHE €€
CBONCTB

[Tonyuenune coTHON KUCIIOThI, U3yYEHHE €€
CBONCTB

[Tonyuenne ammuaka, U3y4eHHE €T0 CBOWCTB
[Tonyuenune yrnekucnoro rasa. Kauectsennas
peakuus Ha KapOOHAT-UOH

PelreHne skCiepUMEHTANBHBIX 3a7a4 10 TEME
«BaxHelmme HeMeTauIbl M X COEAMHEHUS»

Ipeamer | Kiace POC IIporpamma

Xumust 8 KonTpoJibHbIe padoThI: Xumus. 8-9
KonTponbnas padora Nel no teme «BemiectBa 1 | KJIacchl.
XUMHUYECKUE PEAKLIH ba3zoBbrit
Kontponbnas padota No2 o reme «Kucinopoa. | ypoBeHb.
Bonopoa. Boga» Metoanueckue
Kontponbnas padota Ne3 o reme "OCHOBHBIE | pEKOMEHIALUH K
KJIaCChl HEOPraHUYECKUX COCAUHECHUI" y4eOHUKaM
KonTponbnas padora Ne4 no teme «CtpoeHue I'aGpuensna
aroma. XUMHAYECKasl CBSA3bY O.C,
IIpakTHYeckne padoThI: OctpoymoBa
[IpaBuna pa®oThI B 1TaOOPATOPUH U IPUEMBI N.T"., CnankoBa
oOpareHus ¢ 1abopaTOpHBIM 000pyI0BaHUEM C.A.
Pa3znenenue cmeceil (Ha mpuMepe OYUCTKU
MIOBapeHHO COon)

[Tonydenue u cobupanue Kuciopoaa, u3yueHue
€ro CBOMCTB

[Tonydenue u cobupanue BoJI0poaa, U3yUeHHE
€ro CBOMCTB

IIpuroToBnenune pacTBOPOB € ONPEACIEHHOU
MacCOBOM J0JI€H PACTBOPEHHOI'O BEILIECTBA
Pemenne skcriepuMEHTAIBHBIX 33724 IO TEMeE
«OCHOBHBIE KJIaCChl HEOPTraHUUYECKUX
COCTUHEHUN»

Xumus 9 KonTtposabHbie padoThi: Xumus. 8-9
Bxonnas kouTponbHas pabota Nel mo teme KJIACCBhI.
«IToBTOpenue u yrinyOneHre 3HaHU OCHOBHBIX | ba3oBbrit
pa3zenoB Kypca 8 Kiacca» YPOBEHb.
KonTponbnas padora Ne2 no teme Meroanueckue
«INEKTPOJIUTUYECKAS TUCCOLIUALINS. PEKOMEHIAUU K
XUMHYECKUE PEAKIIUU B PACTBOPAX) y4eOHNKaM
KonTponbnas padota Ne3 mo teme l'abpuensna
«Baxxneinne HeMeTaaabl U UX COETUHEHUS 0.C,
KonTtponbHas pabota Ne4 o reme OctpoymoBa

W.I'., CnagkoBa
C.A.




Pemenue skcnepuMeHTAIbHBIX 3a7a4 10 TEME
«BaxkHenne HeMeTallJIbl 1 X COSTMHCHUSI
JKEcTKOCTh BO/BI U METOJIBI €€ YCTPaHEHUSI
Pemenue skcnepuMeHTAIBHBIX 3a7a4 [0 TEME
«Baxkneinre MeTalIbl M UX COCTUHCHUS




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus: 8-# kiacc: 6a30BbI YPOBEHB: YUeOHUK; 5-€ U3/1aHue, epepadboTaHHOE
INabpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. AxkuronepHoe o61ecTBo «M3marenbcTBo
«ITpocsenienue»

* Xumus: 9-i1 kiacc: 6a30BbI YPOBEHB: YUEOHUK; S-€ U3/1aHKe, TepepaboTaHHOE
INabpuensu O.C., OctpoymoB N.I'., Cnankos C.A. AxuronepHoe o61ecTBo «M3maarenbeTBo

«HpOCBeH_IeHI/IC»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
Xumus. 8-9 kiaccel. ba3oBblil ypoBeHb. MeToinuecKue peKOMEHAANY K yUeOHUKaM

INabpuensina O.C., OctpoymoBa U.I'., Cnankosa C.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubmmoreka [{OK https://myschool.edu.ru/06/



