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IHHOACHUTEJIBHASA 3ATINCKA

[IporpaMma Mo XuMuM Ha YpOBHE OCHOBHOTO 00IIeTro 00Opa3oBaHMs COCTaBICHA HA OCHOBE TPeOOBAaHUI
K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeNbHONW NPOTrpaMMbl OCHOBHOTO o00mIero ooOpa3oBaHus,
npencrasieHHbix B @I'OC OO0, a taxke Ha ocHOBE (emepanbHON pabodeld MporpaMMbl BOCIUTAHHS U C
y4€TOM KOHLEMLUHU TMpenojiaBaHuss yd4eOHOro mnpeaMera «XuMus» B 00pa30BaTENbHbIX OPraHU3ALMIX
Poccuiickoit ®enepanuu.

[Iporpamma mo xuMuM MA€T TPEACTABICHUE O IIENsAX, oOmell cTpaTeruu oOy4eHUs, BOCIHTAHHSA H
pa3BUTHUs OOY4aIOLIUXCSl CpPEACTBAMM Y4eOHOro MpeAMeTa, YCTaHaBIMBAeT 0053aTelbHOE IPEIMETHOE
coJiep’KaHue, MPeayCMaTpUBAET paclpeiesieHUe ero Mo KiaccaM M CTPYKTYPHUPOBaHUE 110 pa3fesiaM U TeMam
IIPOrpaMMbl [0 XHMHH, ONpPENENSIeT KOJWYECTBEHHbIE U KAue€CTBEHHBbIE XapaKTEPUCTUKH COJEPKaHUS,
PEKOMEHAYEMYIO TOCIIEA0BATEIBHOCTh U3YUYEHUS XUMUU C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKM Yy4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTENH 00YYarolUXcsl, ONPEAeNsieT BOZMOXKHOCTH
npeaMeTa Jjs peaau3aluuu TpeOoBaHU K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON MpOrpaMMBbl Ha
YpPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHus, a Takke TpeOOBaHUN K pe3yibTaTaM OOY4eHHsS XUMHH Ha YPOBHE
1enel M3ydeHus IpeaMeTa U OCHOBHBIX BUJOB y4eOHO-TIO3HABATEIbHOU AESATEIbHOCTH OOy4aroUlerocs mo
OCBOEHHIO Y4E€OHOTO COACpKAHUSL.

3HaHME XHUMHUU CIY)KUT OCHOBOM s (QOpPMHpPOBAHUS MHUPOBO33PEHUsSI OOy4aromerocs, ero
MPEJICTaBICHU O MaTepualbHOM €IUHCTBE MHpa, BaXHYIO pOJb HUIpaloT (GopMUpyeMble XUMHUEH
MIPEJICTaBJICHHS] O B3aUMOIIPEBPALLEHUSX YHEPTHMH U 00 SBOJIIOIMH BEIIECTB B MPUPOJIE, O MYTAX pEUICHUS
I00ANBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPhEBOW, DSHEPIeTHYECKOW, MHINEBOU M
9KOJIOTMYECKOM 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET peanu3aliiii BO3MOKHOCTEH JUIsl caMOpa3BUTHS M (OPMHUPOBAHUS KYJIbTYphl JIMYHOCTH,
e€ oOmiel u GYHKIIMOHATBLHOM TPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHUPOBAHUE MBIILICHUS U TBOPUYECKUX CHOCOOHOCTEH 00y4aromuxcsi, HaBbIKOB MX
CaMOCTOSITENIbHOM ~ y4eOHOU  JeATeIbHOCTH, OKCIEPUMEHTAIbHBIX U  HCCIIEOBATEIbCKUX  YMEHUH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B MPO(PECcCHOHAIBHOMN 1S TENbHOCTH;

3HAKOMHUT CO CHeUU(PUKON HaydyHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO MPUPOJIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUHM €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH O0yYarOIINXCS;

croco6cTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHOHAyYHBIM 3HAHUSM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOe 00pa3oBaHNe 00YUarOIIUXCSl.

JlanHble HampaBjeHHs B OOy4yeHUM XUMHUHU OO0ECIEeYMBAIOTCS CHEHU(PHUKON colaepkaHus y4eOHOro
IpeaMeTa, KOTOPBbIN SBJSETCS MEAarornyeckyd aJalnTUPOBAHHBIM OTpakeHHeM 0a30BOM HAyKu XMMHH Ha
OTPEICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuun Ha ypoBHE OCHOBHOTO 00I11ero oO0pa3oBaHusi OPUEHTHPOBAH HAa OCBOEHUE O0YUYaIOIIMMUCS
CUCTEMbl TEPBOHAYANBHBIX MOHATUH XWMHUHU, OCHOB HEOPraHMYECKOW XMMHHM W HEKOTOPBIX OTJIENbHBIX
3HAYUMBIX IOHATUN OPraHUYECKON XUMUHU.

CrpykTypa coaepxaHHsl IpOrpaMMbl 10 XUMUU CHOPMUPOBAHA HA OCHOBE CUCTEMHOTO MOJAXoJa K e€
nzyuenuto. Copep:kaHue CKIAIbIBACTCd M3 CUCTEMBbl MOHSATHI O XMMHUYECKOM DJJIEMEHTE U BEIIECTBE U
CHCTEMBl MOHATUH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBl CTPYKTYPHO OpPraHM30BaHbI MO MPUHLUIY
IIOCJIEOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX NIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3axkona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMUMMH;

— YUYEHHSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MpEACTaBIEHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEILIECTB B PAaCTBOPAX.

TeopeTnueckne 3HaHUS PAacCMaTPUBAOTCS HA OCHOBE AMIMPUYECKH IOJYYEHHBIX U OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K JAPYrOMY, BBINONHAA (PyHKINUU OOBSICHEHUS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEM IPAKTUYECKOTO IPUMEHEHUS U TOJyYCHHS
M3Yy4aeMbIX BELIECTB.



OcBoeHue mporpaMmbl MO XHMHHU CIIOCOOCTBYET (DOPMUPOBAHMIO TPEICTABICHUS O XUMHUYECKOU
COCTaBJISIIOILIECH HAyYHOW KapTHHbI MHUpa B JIOTMKE €€ CUCTEMHOW MPHUPOJbI, LIEHHOCTHOTO OTHOILIEHUSA K
Hay4yHOMY 3HaHHUIO U METOJaM I03HAaHUA B HayKe. M3yueHue XxuMuu npoucxXoauT ¢ IPpUBJICYEHUEM 3HAHUM U3
paHee H3Yy4eHHBIX Y4eOHBIX mpeameToB: «Oxpyxaromuil mup», «buosorus. 5-7 xnacce» u «®Pusmka. 7
KJIace».

[Ipu m3yyeHHH XMMUHU MPOUCXOAUT (POPMHUPOBAHUE 3HAHMN OCHOB XMMHYECKOW HAYKH KakK OOJIacTH
COBPEMEHHOT'0 €CTECTBO3HAHUS, NPAKTHUUECKOM JAEATEIbHOCTH YEJIOBEKa U KAaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3aia4a y4eOHOTO IIpeIMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEHIIUX (PaKTOB, TMOHATHI, 3aKOHOB U TEOPETUYECKUX IOJIOKEHUM, MJOCTYNHBIX 0000LIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKd, B TNPHOOIIEHHMH K HAyYHBIM METOAaM IO3HAHHS TIpU
M3YyYEHHH BEIIECTB W XMUMUYECKUX PEaklui, B (GOPMUPOBAHUM M PA3BUTHUHU MO3HABATEIBHBIX YMEHUH U UX
MPUMEHEHUH B Y4eOHO-II03HABATEIbHOM M Y4eOHO-HCCIIEOBATEIbCKON NEATENbHOCTH, OCBOCHUM IpaBUII
0e30macHOTO OOpaIeHus ¢ BEIECTBAMHU B MIOBCETHEBHOM KU3HHU.

[Ipyn u3yyeHHH XMMHMM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS Ba)KHOE 3HAUEHUE MPHOOpenH
TaKHe LEeNH, KaK:

— (opmupoBaHUE UWHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSTEIIbHOMY TPUHSATUIO pEIIeHWH, CIOCOOHOW aJanTHpOBaThCS K  OBICTPO
MEHSIOLIUMCS YCIOBHSM JKU3HH;

— HAampaBJIEHHOCTh OOY4YEHHs] Ha CHCTEMaTHYecKoe MpHOOIIeHrne 00yJarolmXcsi K CaMOCTOSITEIbHON
MO3HABATEIbHON JESTeNbHOCTH, HAayYHBIM METOJaM I03HaHUS, (HOPMUPYIOUIUM MOTHBAIMIO U Pa3BUTHE
CITOCOOHOCTEN K XUMUHU;

— obecrnieueHne yCIOBUM, CIIOCOOCTBYIOMMX MPUOOPETEHUIO OOYYAIOIIMMHUCS OIbITa PazHOOOpa3HOU
NEeSITEeIbHOCTH, TMO3HAHUS W CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIUI), MMEIOIINUX
YHUBEPCAIbHOE 3HAYEHUE I PA3JINYHBIX BUJIOB JACSITEIBHOCTH;

— ¢dopmupoBanre 00meH (QYHKIMOHAIBHOW W €CTECTBEHHO-HAydYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSCHATH U OLIEHUBATH SBJICHUS OKPY)KAIOIIETO MHUPA, UCTIOJIb3Ys 3HAHUS U OTIBIT, MOJTYYCHHbIE MTPU
W3YYEeHUU XUMHH, TPUMEHSTh UX MPU PEeUICHUH MPOOJIeM B MOBCEIHEBHOM KU3HU U TPYIOBOIl 1€ATEIbHOCTH;

— GopmupoBaHue y 00yJaroUuXxcs TYMaHUCTHUECKUX OTHOIICHHM, MTOHUMAaHUS LIEHHOCTH XUMUYECKHX
3HAHUW Ui BBIPAOOTKH SKOJOTHYECKH Le1eco00pa3HOro MoBeACHHsI B ObITY U TPYAOBOM AEATEIHHOCTH B
LETSAX COXPAHEHMS CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOJHOUN Cpebl;

— pa3BUTHE MOTHBAIUHM K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHHMIO HA OCHOBE
YCBOEHHMSI 00IIEUETIOBEUECKUX [IEHHOCTENW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpoGuIIsl U HallPaBIEHHOCTH
JanbHeNIero o0y4eHus.

OO1ee 4ncI0 4acoB, OTBEAEHHBIX ISl U3YUEHUS XMMHUHU Ha YPOBHE OCHOBHOIO OOIIero o0pa3oBaHus,
coctaBisieT 136 gacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMHM B KM3HM YeJOBEKa. XUMHS B CUCTEME HayK. lejla M BEIIECTBA.
®dusnyecKre CBOIMCTBA BEIIECTB. ArperatHoe coctosiHue BeriecTB. [loHATHE 0 METO/Max MO3HAHUS B XUMMUH.
UucTteie BemecTBa 1 cMecH. CriocoObl pa3ieNIeHUs CMECEH.

ATOMBI M MOJEKYJIBl. XHUMHUUYECKHE 3JeMEHThl. CHUMBOJBI XUMHUYECKUX 3JeMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas ¢opmynia. BaJeHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSIHCTBA COCTaBa
BemectB. OtTHOcuTenbHAss atoMmHas wmacca. OTHOcWUTeNnbHAs MOJICKYJsipHass Macca. MaccoBas A0
XUMHUYECKOTO 3JIEMEHTA B COCTMHEHUU.

KomnuectBo BemectBa. Moabs. MonsipHas macca. B3auMOCBSI3p  KOJIMYECTBA, MacChl W 4uCia
CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo opmynaM XUMUYECKUX COCTUHEHHM.

dusnuecKkrue U XUMUYECKHUE SIBIICHUS. XUMUYECKask peakIus v e€ MPU3HaAKU. 3aKOH COXPAaHEHHUS MaCChI
BEIIECTB. XWUMHUUYecKHe ypaBHeHHs. Kiaccupukanuss XUMUYECKUX peakuuil (COCIUHEHHS, pa3iIoKEHUs,
3aMernieHus, 0OMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYAOU, MpaBHIaMH pabOThI B JTAOOpaTOpuu M MpUEMaMU OOpaIEHUs C
nabopaTopHBIM 000OPYJOBAaHWEM, M3YyYE€HHE W OMNMCaHUe (PU3UYECKUX CBOWCTB 0OpA3IOB HEOPTaHUUYECKHX
BeIleCTB, HAaOMoneHne Pu3ndeckux (TIaBJIeHUE BOCKA, TasTHUE JIbJla, pAaCTUPAHKE caxapa B CTYIKE, KATICHHE
Y KOHJICHCAITUS BOJBI) M1 XUMUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOICHCTBUE
MeJa C KHUCJIOTOW) SIBJICHHWM, HaONlOJleHWE U OINMCAaHUE IPU3HAKOB IMPOTEKAHHUS XUMHUYECKHX peakiuil
(pasznokeHue caxapa, B3aUMOJCHCTBIE CEpHOU KUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE TUAPOKCUAA MEIH
(I mpu HarpeBaHuH, B3aUMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (1), uzydenne crocoboB pasaeieHus
CMeceil: ¢ TOMOIIbI0 MarHuTa, (PUIbTPOBAHUE, BbINApUBAHUE, NUCTUILIALUS, XpoMaTorpadus, NpoBeAcHNE
OUYMCTKU MOBApEHHOM COJIM, HAOMIOIEHNE U OMMCAaHKHE PEe3yIbTaTOB MPOBEACHUS OIbITA, WTIOCTPUPYIOIIETO
3aKOH COXpaHEHMsI MaCChl, CO3JJaHie MOIeTIei MOJIeKyI (IIapOCTEP>KHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3agyx — cmech razos. CocraB Bo3ayxa. Kucinopon — sneMeHT U mpoctoe BemecTBo. HaxoxneHue
KHUCTIOpo/ia B Mpupoje, GU3NYecKue U XUMHUYecKue cBOMCTBa (peakuuu ropenus). Oxcunbl. [Ipumenenue
kuciaopoaa. CriocoObl NOTy4eHHs KUCIOpoa B 1ab0paTopuu U MpoMbIIIeHHOCTU. KpyroBopoT kucioposia B
npupoae. O30H — aIOTPONHAS MOAUDUKALIHS KUCIOPOA.

TemnoBoil 3¢dekT XMMUUECKON peakiii, TEPMOXUMHUYECKUE YpaBHEHUS, IK30- U DHIO0TEPMUUYECKUE
peakiuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE BO3/yXa, YCHIIEHHE MapHUKOBOro 3¢ ¢ekrta, paspylieHue
030HOBOTO CJIOSI.

Bonopon — nsnemeHT u mpocroe BemecTBO. HaxokneHue Bogopoda B mpupone, (uznueckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI MomydyeHus. Kucaotel u conu.

MoutsipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBoicTBa Boabl. Bona kak pactBopurenb. PacTBopbl. HacklllleHHbIE U HEHACHIIICHHbBIE
pactBOpbl. PacTBOpUMOCTh BeliecTB B BoAe. MaccoBasi J10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA
BoJibl. OcHoBaHus. Poib pacTBOpOB B MpUpOJE M B KU3HU ueloBeka. KpyroBopoT BoOjABI B NPHUPOJIE.
3arps3HeHre TpUpOaHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukamnus Heopranndecknx coeaunennil. Okeupl. Kimaccudukanust okCHA0B: coiaeo0pasyromniue
(OCHOBHBIE, KHUCIOTHBIE, aM(oOTepHbIe) U HeconeoOpasytomue. Homenkmnarypa oxcuaoB. Dusznueckue u
XUMUYECKUE CBOMCTBA OKCHAOB. [lonydeHne okcuaos.

OcHoBanus. Knaccudukaius ocHOBaHMIA: IIENOYM W HEpAaCTBOpUMMBIE OCHOBaHMA. HomeHkmarypa
ocHOBaHUM. Du3nUeCKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lomydyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xucnot. Homenknarypa kucnor. Duznyeckue M XUMUYECKHE CBOWCTBA
kucnot. Pan aktuBHoctn metauioB H. H. bekerosa. [losyuenue kucuor.

Conu. Homenknarypa coneil. @usnueckue 1 XuMuieckue cBoiictsa cosiell. [lonmydenune coseit.



I'enernueckas cBsA3b MEXAY KlacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIPE/EICHUE COJIEpKaHUsl KHUCIOpOoJa B  BO3JyXe, IOJydyeHHE, COOMpaHueE,
pacro3HaBaHHe M W3yYCHHE CBOWCTB KHCJIOPOJa, HAOIIOJCHHE B3aUMOJICHCTBUS BELIECTB C KHCIOPOAOM U
yCIOBHS BO3HMKHOBEHHUS W TpEKpalleHus TopeHus (moxkapa), O3HaKOMIJIEHHE C oOpaslamMu OKCHIOB U
OTNMCAaHUE MX CBOMCTB, MOJyd€HUE, COOMpPaHME, PACIIO3HABAHHWE W M3YYCHHE CBOMCTB BOAOpOJia (TOpPEHHE),
B3aumojieiictBue Bojgopoaa c¢ okcugoMm wmeaud (Il) (Bo3MOXXKHO HCHOJIB30BaHHWE BUJIEOMATEPUATIOB),
HaOroIeHNe 00pa3oB BEMIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C
pa3IMYHON pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OINpPENEIEHHON MAacCOBOM J0Jed pacTBOPEHHOIO
BEIIECTBA, B3aMMOJEWUCTBHE BOJbl C MeTalylaMd (HaTpueM U KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), UCCIIEI0BaHUE OOpPa3l0B HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HaOJIOJIEHUE
M3MEHEHHUs OKPAaCKU MHIUKAaTOPOB B pacTBOpPaxX KUCIOT U IIeJouel, U3y4yeHue B3auMOJIEHCTBHS OKCHIa METU
(I) ¢ pacTBOpOM CEpHOW KHCJIOTBI, KHCIOT C METAUIAMHU, pEaKIUi HEeWTpalIu3aluu, TOIydeHHe
HEpPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJHOTO MeETajula JpPyruM U3 pacTBOpa COJIM, pELIeHue
AKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BakHel e Ki1acchl HEOPraHUYECKUX COETUHEHMID.

Iepuonnuecknii 3akon u Ilepnoanyeckas cucrema xumuueckux jiementoB [I. . Menpaeneesa.
Crpoenne aroMoB. Xumuueckasi cBsizb. OKHCJINTE/IbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBbie MOMBITKY KiIaccU(PUKALIMKM XUMHUYECKHUX 3J1eMeHTOB. [IoHsITHE O TpyIax CXOIHBIX 3JIEMEHTOB
(1Ie70YHBIE U IIEIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yioT
amoTepHbIe OKCUIbI U THIPOKCH/IBI.

[lepnognueckuit 3akoH. Ilepuonnueckass cucrema xumuyeckux osnemeHToB [I. WM. MeHnneneesa.
Kopotkonepuoanast u mjuHHonepuoaHas gopmsel lepuoanyeckoil cuctemMbl XUMHYeckux sneMeHToB Jl. U.
MenneneeBa. Ilepuons! u rpynnsl. PU3NMYECKUI CMBICI MTOPSAAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIBI
JJIEMEHTA.

Crtpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. DnekTpoHbl. CTpoeHUE AIEKTPOHHBIX 000JI0YEK
aToMOB MepBbIX 20 xuMudeckux anemMeHToB llepuoanueckoi cucremsl Jl. . MenneneeBa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoauueckoii cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paadyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IEPUOAAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuoauueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB JIJIsl pa3BUTHS
Hayku U nipaktuku. J[. 1. MenpaeneeB — yu€Hblid U TpaKJJaHHUH.

Xumuyeckasi cBsi3b. KoBajeHTHas (MOJsipHAsT W HEMOJSpHAas) CBSA3b. OJIEKTPOOTPUIATEILHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenbp oxucneHus. OKHUCIUTENIBHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporeccsl OKuCIEHHS U
BOCCTaHOBJIEHUAA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixkcnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METaNIOB M HEMETAJJIOB, B3aUMOJICHCTBUE THUAPOKCUAA IMHKA C
pacTBOpaMu KHUCJIOT M UIENOYEH, MNPOBEACHUE ONBITOB, HWLIIOCTPUPYIOIIMX HPUMEPHI OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX pEaKiuil (ropeHue, peakiiuy pa3ioKeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanuss MeXnpeAMETHBIX CBs3€d MPU U3YYEHUM XHMHHM B 8 KJacce OCYIIECTBIISIETCS 4Yepe3
HCIOJIb30BAHME KAK OOIIUX €CTECTBEHHO-HAYUHBIX MOHATHI, TaK ¥ HOHATHH, SIBISIOIIMXCS CUCTEMHBIMU IS
OTJIENIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ire ecTeCTBEHHOHAYYHbI€ TMOHATHS: HAy4HbIM (hakT, TMIOTE3a, TEOPUs, 3aKOH, aHAJIU3, CHUHTE3,
KJaccu(uKanus, MNEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJEIUPOBaHHE, H3MEPEHHe, MOJIeNb,
SIBJIICHHUE.

@dusnka: mMarepus, aroMm, 3JEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, WU30TONbI, PaJUOAKTHUBHOCTH,
MOJIEKyJa, OJEKTPUUECKUI 3apsji, BEIIECTBO, Telo, OOBEM, arperarHoe COCTOSHHE BEIIEeCTBa, Tas,
¢u3nvecKkre BEJIMYMHBI, €AUHULBI H3MEPEHHsI, KOCMOC, IIIaHeThl, 3BE31b1, COHIIE.

buonorus: porocunres, npixanue, ouocdepa.



I'eorpadus: armocdepa, ruapocdepa, MUHEpaAIbI, TOPHBIE TOPOBI, TOJIE3HbIE UCKONIAEMBbIE, TOILIIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKkIus

[lepnognueckuit 3akoH. Ilepumomnueckass cucrema xumuuyeckux snemeHToB [[. M. MeHnneneesa.
Crpoenue aroMmoB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUO/IOB,
KaJIis, KJIbIUS U UX COCAUHEHHUI B COOTBETCTBUHU C TOJIOXKEHUEM 3JIeMEeHTOB B [lepuoanueckoii cucreme u
CTPOCHHEM HX aTOMOB.

Crpoenue BemiecTBa: BHUABl XMMHUYECKOW CBS3U. THUMBI KPUCTATUIMYECKHUX PEHIETOK, 3aBHUCHUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus um HOMEHKIATypa HEOPTraHWYECKHUX BEIMIECTB. XHUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIIUXCSL K Pa3JIMYHBIM KJaccamM HEOPraHWYeCKUX COCTUHEHUN, TeHETHYeCKas CBS3b HEOPTaHWYECKUX
BEILIECTB.

Knaccudukaius XuMru4eckux peakiuil 1Mo pa3iIudHbIM TpU3HaKaM (TI0 YUCITy U COCTABY y4aCTBYIOMIMX
B PEaKIUM BEIIECTB, MO TEIUIOBOMY 3(h(DEKTy, 0 U3MEHEHUIO CTETICHEeW OKUCIECHUS XUMHUYECKUX JJIEMEHTOB,
Mo 00paTMMOCTHU, TIO YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHYECKHE PEaKIMH, TEPMOXUMUUYECKHE
ypaBHEHUS.

[Tonatue o ckopocTu XuUMHYECKO# peakiuu. [loHsaTHe 00 oOpaTUMBIX U HEOOPATUMBIX XUMUUYECKHUX
peaknusax. [loHsATHE O TOMOTEHHBIX W TeTEepOreHHbIX peaknusax. [lonstue o xkatanmuse. [lonsarue o
XUMUYECKOM paBHOBecHuU. DakTopbl, BIMAIOINIME HAa CKOPOCTh XHUMHYECKOW pEaKIMU € TIOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC peakiuu, ANEKTPOHHBIN Oayranc OKHUCITUTEHHO-
BOCCTAaHOBUTENBHON peakiuu. COCTaBlI€HHE YpPAaBHEHUM OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
MCIO0JIb30BAHUEM METO/Ia 3JIEKTPOHHOTro OanaHca.

Teopusi AAEKTPOJUTHYECKON TUCCOUMAIUMU. DJIEKTPOJUTHI M HEIIEKTPOJUThl. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOMAlUU BEIIECTB C PAa3IMYHBIMM BHJIAMH XUMHYECKON cBs3u. CTEneHb AMCCOLMALNU.
CunbHbI€ U cllabble AIIEKTPOJIUTHI.

Peakunu nonHoro oomMeHa. YcinoBus MPOTEKaHUS peaklUii HOHHOTO OOMEeHa, MOJIHbIE U COKpaLIEHHbBIE
WOHHBIE ypaBHeHHUs peakiuid. CBOHCTBa KHCJIOT, OCHOBAaHMW M COJIC B CBETE€ NIPEICTaBICHUA 00
ANEKTPOJUTUYECKON Jucconuanuu. KauecTBeHHble peakiiuu Ha HOHBL. [IoHsATHE O ruaponn3e CoJen.

Xumuueckuii IKcnepumenm:

O03HAaKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTasioB (rpaduTa M anMasa), CIOXKHBIX BEHIECTB (XJIOpHAa HATPHs), HCCIEIOBAHUE 3aBHCHUMOCTH
CKOPOCTH XMMHMUYECKOI peakiiu OT BO3JECHCTBUS Pa3IMUHbIX (PAKTOPOB, UCCIEAOBAHNUE IIEKTPOIPOBOAHOCTH
pPacTBOpPOB BELIECTB, MpoIlecca TUCCOLMALNN KHUCIOT, MIeJ04Yeil U colieil (BO3MOXKHO HCMOJIb30BaHUE BHJICO
MaTepHasoB), MPOBEACHUE OMBITOB, WUTIOCTPUPYIOMINX MPU3HAKK MPOTEKaHUs peakUuid MOHHOTO oOMeHa
(oOpazoBaHue ocaaka, BBIACIEHHWE Tra3a, OOpa30BaHHME BOJBI), OMNBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTETIbHO-BOCCTAHOBUTENBHBIX peaklnii (TOpeHue, peakiiuu pa3iokKeHus, COeIMHEHUS ), paclio3HaBaHNe
HEOPraHUYECKUX BEUIECTB C MOMOILIBI) KAYECTBEHHBIX PEAKIMN HAa MOHBI, PELICHHUE IKCIEPUMEHTAIbHBIX
3azay.

HeMmeTasibl M UX COeIUHEHUS

OObmas xapakrepuctuka TramoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTepHBIE CTENEHU
okucinenusa. CtpoeHne U (puU3MUecKue CBOWCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHUYECKHUE CBOMCTBA Ha
npuMepe xyopa (B3aUMOJCHCTBHE C MeTalUlaMH, HeMeTalaMu, Inenoudamu). XiopoBojopoa. ComsHas
KHCJIOTa, XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE, TIPUMEHEHHeE. JleiicTBUE XI0pa U XJI0pOBOAOPOia HA OPraHu3M
yenoBeka. BaxkHelre XIopuabl M UX HaX0KJIEHUE B MPUPO/IE.

Oobmas xapakrepuctuka 3mmeMeHTOB VIA-rpynmel. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenenn okucineHus. CTpoeHne W (uU3MUECKHe CBOWCTBA TMPOCTHIX BEIIECTB — KHCIOPOAA H CEpHI.
AnnoTpornHble MOAU(UKAIINK KUCIOPOJa M Cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOpOJI, CTPOCHHE,
¢busznueckue W XUMHUYECKHe CBoicTBa. OKCHIBI cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHAOB. CepHas



KHACIOTa, (U3MYECKUe W XUMHUYECKHEe CBoiicTBa (OOImME KaK WPEACTAaBUTENs Kiacca KUCIOT U
cneunpuyeckre). XUMHUYECKUE PeaKkIiy, JeKallie B OCHOBE MPOMBIIUIEHHOTO croco0a MoydeHusi CepHOi
kucinoTel. [Ipumenenue ceproit kucnotel. ConM CepHOM KUCIIOTHI, KAYECTBEHHAs! PeakUusi Ha Cylb(ar-noH.
HaxoxneHue ceppl M €€ COEIMHEHHMM B Ipupoje. XUMUYECKOE 3arps3HEHHE OKPYXKAIOLIEH Cpeabl
COCIMHEHUSAMHU CEpbl (KUCIOTHBIE JOXIM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI  €ro
IIpeI0TBPALLEHUS.

OOmas xapaktepucTuka 3MeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTETIeHU OKHCIICHHUS. A30T, pacpoOCTpaHEHHE B IpUpoe, (GU3NYecKre U XUMHYECKHe cBOMCTBa. Kpyrosopor
a3oTa B mpuponae. AMMHUAK, ero (U3NYECKHe W XUMHUYECKHE CBOICTBA, MOJydeHHe u npumeHenue. Comu
aMMOHMSI, UX (PU3NYECKUE U XUMUYECKHE CBOMCTBA, IpUMeHeHre. KauecTBeHHas peakius Ha HOHbl aMMOHUSI.
A30THas KHCOTa, e€ morydeHne, GU3NIecKue U XMMHUYECKHE CBOMCTBA (0OIIME KaK MpeICTaBUTEN Kiacca
KUCIOT U crneuuduyeckue). lMcnonb3oBaHMe HUTPATOB M COJIEW aMMOHHS B KadeCTBE MUHEPAJIbHBIX
ynoOpeHui. XuUMHUYECKOE 3arps3HEHHUE OKPYXKAIOIMIEH cpefpl COSAMHEHUSMU a30Ta (KUCIOTHBIE TOXKIH,
3arpsi3HeHUE BO3/1yXa, MOYBBl U BOJI0EMOB). Docdop, amnoTponHeie Moaudukanuu pocdopa, pusndeckue u
xumuueckue coicta. Okeun docdopa (V) u dpochopnas kucnora, pusnueckue U XUMHUYECKHE CBOMCTBA,
nosyueHue. Mcnonp3zoBanue gocdaroB B kauecTBE MUHEPAIbHBIX YIOOPEHUIH.

O6mrass xapakrepuctuka sjaeMeHTOB |V A-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHBIE
CTETIEHU OKHUCIJICHUA. YTJepoJ, aluIOTPONHble MOIU(UKALUK, PACIPOCTPAaHEHHE B MpUpPOAe, GU3HYECKUE U
XUMHUECKUe cBoiicTBa. Ancopouus. Kpyrosopot yraepona B npupoae. Okcupl yriaeposa, ux Gpusndeckue u
XMMHUYECKHE CBOWCTBA, NEHCTBHME HA JKUBBIE OPraHUW3Mbl, MOJYyYEHHE U MPUMEHEHHE. DKOJOTUYECKHE
poOJIeMBbl, CBsI3aHHBIE C OKCHAOM yrieposa (1V), runoresa riio6albHOTO MOTEIJICHUS KIIMMAaTa, MTapHUKOBBIN
s¢dekT. YroyipHas KUCIOTa U €€ COM, UX (PU3NUYECKHEe U XUMUYECKHE CBOMCTBA, MOTy4€HUE U IPUMEHEHHUE.
KauectBennass peaknuss Ha kapOoHaT-uoHbl. lVcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIe TOHATHSA 00 OPraHMYECKHUX BELIECTBaX KaK O COSCAMHEHUAX yriepoja (MeTaH, 3TaH,
STHUJIEH, alleTHJIEH, ATaHOJ, [JIMLEPHH, YKCYCHas KucioTta). [IpupoaHbpie HCTOUHUKH YrieBOAOPOJOB (yroJib,
MPUPOJHBIN Ta3, He(PTh), MPOAYKTHI X MepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKU Ba)KHBIX BEIIECTBaX: KUpax, OeJKax, yriaeBoJax — U X POJH B KHU3HU UYEIOBEKa.
MarepuanbHO€ €JMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COECAMHEHUN.

Kpemuuii, ero ¢pusndeckre 1 XuMU4YeCKHe CBOMCTBA, MOJTy4YeHUEe U npuMeHeHune. CoeIMHEeHNs KpEMHUS
B mpupoae. OOmme mnpeacraBiaeHuss o0 okcuue kpemuus (1V) m kpemaueBoit kucnore. CHIMKATBI, WX
UCII0JIb30BaHKE B OBITY, B MPOMBIILIEHHOCTH. BakHellline cTpouTenbHble MaTepUalibl: KepaMuKa, CTEKIIO,
LeMEeHT, 0eToH, xene300eToH. [IpoOnembl 0€30MacHOrO MCMOIb30BAHHUS CTPOUTENBHBIX MaTepUaloB B
MTOBCEHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

U3y4eHue 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI, IPOBEICHUE KAUeCTBEHHBIX
peaxkiuil Ha XJOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB UX MPOTEKAHMs, OMBITHI, OTpa)karonme Gpusndeckue u
XMMHYECKHE CBOWCTBA TAJOTCHOB U HX COEIUHEHWH (BO3MOXHO HCIIOIb30BAHHE BHUACOMATEPHAIIOB),
O3HAaKOMJICHHE C oO0pa3laMu XJIOPHIOB (TaJOTeHUIOB), O3HAKOMJIEHHE C oOpa3uamu ceppl U €€
COeIMHEHUSIMHU (BO3MOKHO HCIIOJIb30BAHHME BUAECOMATEPUAIIOB), HaOMIOIEHUE Tpoliecca 0OyTruBaHus caxapa
MoJ JEHCTBHEM KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3y4eHHE XHMHUYECKHUX CBOMCTB pa30aBiIeHHOM
CEepHOM KHCIOTHI, MPOBEACHUE KAUeCTBEHHOW pEaKUUd Ha Cylb(aT-MOH W HaOIIo/eHHe INpU3HaKa eé
MPOTEKaHMsl, O3HAKOMJICHHE C (U3MUYECKUMH CBOMcTBaMHU a3oTa, (ocdopa u MX coeluHEHHH (BO3MOMKHO
UCIOJIb30BaHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GochHOPHBIX yI0OpeHHii, nonyuyenue, coOupasue,
pacro3HaBaHHe M HM3y4€HUE CBOMCTB aMMMakKa, IPOBEJEHUE KadeCTBEHHBIX PEAKUUil Ha MOH aMMOHHUS U
dochar-uoH M U3yyeHHE NPU3HAKOB MX MPOTEKaHMs, B3aWMOJIEHCTBHE KOHLEHTPUPOBAHHON a30THOMN
KHCJIOTBl C MeJbl0 (BO3MOYKHO MCIOJIb30BaHME BMJICOMATEPUANIOB), M3Y4YE€HHE MOJeNel KpUCTAJUIMYECKUX
peméTok anmasa, rpadura, ¢ymaepeHa, 03HAKOMIIEHHE C MPOIECCOM aaCOpPOLUU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM NMPOTHUBOrasza, MojiydeHue, COOMpaHue, paclo3HaBaHUE U U3yUeHHE
CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJACHNE KaueCTBEHHBIX peakIfil Ha KapOOHAT U CHUJIMKAT-UOHBI U U3y4YEHUE



IIPU3HAKOB HX MPOTEKaHMUs, O3HAKOMJIEHHME C NPOAYKLUHEH CHUIMKATHOW IPOMBIIIIEHHOCTH, DPELIEHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeMe «BakHelme HeMeTaibl U UX COCAUHEHUS.

MeTaJibl M UX COEIMHEHUS

OOmiast xapakTepHCTUKAa XMMHYECKHX JJIEMEHTOB — METAVIOB HAa OCHOBAaHUHM HX IOJIOKEHHS B
[lepuoanueckoit cucreme xumuueckux semeHToB J[. M. MenaeneeBa u crtpoeHust atomoB. CtpoeHue
MeTaioB. Meraminyeckas CBSi3b U METAJNIMYECKas KPUCTAIIIMYECKasl pel€Tka. DJIEKTPOXUMUUYECKUM psij
HanpsDKeHUH MeTayuioB. DHU3MYECKWe W XMMHUYECKHEe CBOWCTBAa MerayuioB. OOmme crmocoObl MOTydeHHs
MeTauioB. [ToHsITHE O KOPPO3WU METaIOB, OCHOBHBIC CIIOCOOBI 3alUTHl X OT Kopposwuu. CIuraBel (CTallb,
YYI'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIIIEHHOCTH.

[[leounble MeTambpl: nojoxkeHue B Ilepuoguueckoid cucreme XuMuueckux saeMmeHToB J[. .
MenneneeBa, CTpOEHHE UX aTOMOB, HaXOKJeHUE B mnpupoje. Pusznyeckue M XMMHUYECKHUE CBOMcTBa (Ha
npuMepe HaTpus U Kanust). OKCUIBI U THAPOKCUIBI HATpUsl U Kanus. [I[puMeHeHne menT0YHbIX METAIUIOB U MX
COCIMHEHU .

[IlenoyHo3emMenbHBIE METAJUIBI MarHui M Kalnblui: mosoxeHue B Ilepuogumdeckoil cucreme
xuMuueckux 3neMeHToB [l. M. MenaeneeBa, CTpoeHUE UX aTOMOB, HaXOXJeHUE B mpupojse. Ousznueckue u
XUMUYECKHUE CBOMCTBA MarHus W Kajbliusa. Bakneimne coenuHeHUs] Kaiublus (OKCHUI, TUAPOKCUI, COJH).
XécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunnil: nonoxxenue B Ilepuommueckoit cucreme xumuyeckux snemeHToB . M. Menneneena,
CTpOEHHE aToMa, HaxoxjaeHue B mnpupoae. dusnyueckue n XMMHUYECKHE CBOMCTBA altOMUHHUA. AM(OTEpHbIE
CBOMCTBa OKCHJA U THAPOKCH/IA ATFOMUHHUSL.

Keneszo: monoxenue B [lepuoanueckoit cucreme xumuueckux smemeHToB Jl. . MenneneeBa, ctpoeHue
aToMa, HaxoxaeHue B npupoje. Gusnueckrue U XMMHUYECKHE CBOMCTBA xkene3a. OKCUAbI, THIPOKCUIBI U COJTH
xenes3a (1) uxenesa (111), ux cocrtas, CBOMCTBA U MOJIyUEHUE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIGHHE C o0Opa3llaMM METaJJIOB U CIUIAaBOB, MX (DU3UYECKUMHU CBOMCTBAMHU, H3yUCHUE
pe3ylnbTaTOB  KOPPO3UM METaUIOB  (BO3MOXHO  HCIIOJIb30BaHHWE BHJIEOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KajJbIUsl W HATPUs C BOJOW (BO3MOXHO HCIIOJIb30BAaHHE BHUIEOMATEPUAsOB),
HCCIIeIOBAaHUE CBOMCTB JKECTKON BOJIBI, MpOLiecca TOPEHHUs Kelle3a B KUCIopoie (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), IPU3HAKOB MPOTEKAaHUS KAUeCTBEHHBIX PEAKIMil HA MOHBI: MarHUs, KalbLHs, aTFOMUHUS,
nuHka, xene3a (1) u xxenesza (l11), meau (11), HaGmroeHNE W ONMUCAaHUE MPOIIECCOB OKPAITUBAHUS TUIAMEHHU
MOHAMHM HaTpusl, Kajdus M Kalublus (BO3MOXHO HCIHOJb30BAaHUE BHIEOMATEpUAIOB), HCCIETOBAHUE
aM(OTEepPHBIX CBOMCTB r'HPOKCUIA aFOMUHUS U THAPOKCHUIA IMHKA, PEIIeHNE IKCIIEPUMEHTAIbHBIX 33134 0
TeMe «BakHelne MeTallyIbl U UX COETUHEHUSD.

XuMHUS U OKPYKaIas cpeaa

BemectBa 1 maTepuanbl B IOBCEIHEBHOM JKM3HM 4YellOBeKa. be3onmacHoe MCMOIb30BAHME BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas mOMOIIb MPH XUMHUYECKHUX OKOTaX U OTPABICHUSX.

XUMUYECKOe 3arps3HEHHE OKpYKalolled cpeabl (MpeaenbHas IOMyCTHMasi KOHIICHTpAIs BEIIECTB,
nanee — [1/1K). Ponp xuMuu B pelieHUN 5KOJIOTHUYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3loB MaTepuainoB (CTEKIIO, CIIaBbl METAJIOB, MIOJTMMEPHbIE MaTepUalbl).

Mescnpeomemmnuie ceasu

Peanuzaiuss MeXnpeAMETHBIX CBA3€H MpPU M3YYEHHMM XMMHHM B 9 Kilacce OCYHIECTBISIETCA Yepe3
MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHUM, SBISIONINXCS CUCTEMHBIMH IS
OT/ENbHBIX MPEIMETOB €CTECTBEHHOHAYYHOT'O 1IUKIIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAay4dHBIM (hakT, TMIOTE3a, 3aKOH, TEOPHS, aHAIU3, CHHTE3,
KIaccUUKaIus, MNePUOTUIHOCTh, HAONIOJCHHE, OSKCIEPUMEHT, MOJEIMPOBAHHUE, HW3MEpPEHHE, MOJElNb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHsI, MaTepUaIbl.

®dusnka: marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIbI, PaJIUOAKTHUBHOCTD,
MOJIEKYJa, dEKTPUYECKU 3apsij], MPOBOJAHHUKH, TOIYIIPOBOIHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TENO, 00bEM, arperaTHoe COCTOSHUE BEIEeCTBa, ra3, PacTBOP, PaCTBOPUMOCTh, KPUCTAIIMUECKAs PEIIETKa,



CILIaBbl, (PM3MYCCKHE BEIMYHMHBI, CAWHHIIBI M3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, ILJIAHETHI, 3BE3IBI,
Connue.

buonorusi:  ¢orocunTe3,  npixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpalbHBIE  yIOOpeHus,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, IMTATEIILHBIC BEIICCTBA.

I'eorpadust: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOJIBI, IMOJIE3HBIE NCKOMIAEMbIE, TOTLTHBO,
BOJIHBIC pECYpCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI IO XUMHUUN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUSI IPOTPAMMbI OCHOBHOTO 00IIeTr0 00pa3oBaHus JOCTUTAIOTCS B XO/I€
o0y4YeHHsI XMMHH B €MHCTBE y4€OHOW M BOCIIUTATEIBHOMN AEATEIBHOCTH B COOTBETCTBHH C TPAJAUIIOHHBIMHU
POCCUMCKMMH COLIMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSMM, HPUHATHIMM B OOIIECTBE
IpaBWJIaMd M HOPMAaMM TOBEJIEHUS U CHOCOOCTBYIOT IIpOllecCaM CaMOMO3HAHMS, CaMOpPa3BUTHUS U
colManu3aluu 00yJaromuXxcs.

JIMYHOCTHBIE PE3YNbTATHl OTPAXKAKOT TOTOBHOCTh OOYy4YarOLIUXCS PYKOBOJACTBOBATHCSA CUCTEMOM
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMNA U PACIIUPEHUE ONBITA JAEATEIHHOCTU Ha €€ OCHOBE, B TOM YHUCIIE B
YJacTu:

1) mnaTpHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HaCJIEIHIO,
MMOHUMAaHMs 3HAYEHUS XUMHUYECKOW HAyKh B JKU3HM COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BIIAJETh
JIOCTOBEpHON MH(POPMAIHEH O TEPEIOBBIX JOCTIKEHHUSIX M OTKPBITHSIX MUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTpONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBJICHHUS] O COLMAJIbHBIX HOpMax M MpaBWJIAaX MEXKIUYHOCTHBIX OTHOIIEHHHA B KOJUIEKTHUBE,
KOMMYHHMKaTUBHOM KOMIETEHTHOCTH B OOLIECTBEHHO IMOJIE3HOH, yueOHOUCCIEA0BATEIbCKOM, TBOPUECKON U
IPYrUX BUAAX J1€ATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW IESTENbHOCTHU IPH BBIOJIHEHUU
y4eOHBIX, TO3HABATENbHBIX 33/1a4, BBIMOJTHEHUH XUMUYECKHX SKCIIEPUMEHTOB, CO3JJaHUH YU€OHBIX MPOEKTOB,
CTpeMJICHHS] K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B MpoIlecce 3TON y4yeOHON NesiTeNbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE NOBEACHHUE M NOCTYIKU CBOMX TOBAPUILEH C MO3WLUN HPABCTBCHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBAN OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PDECHUYECKUE MPEACTABICHUS O BEUICCTBE M XMMHMYECKOM pEaKlUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKM M COCTaBISIOIIME OCHOBY Il NOHMMAaHUS CYIIHOCTH HAy4HOH
KapTUHBI MUpPa, IPEACTaBICHNs 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHSI IPUPOIbI, B3AUMOCBS3X YEIOBEKA
C IPUPOJHOU CPENOil, O POJIM XUMHHU B IIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHUBBI, HAIIPABJIEHHBIE HA MIOJy4YEeHUE HOBBIX 3HAHUI IO XUMHH, HEOOXOAUMBIE JUIS
OOBsICHEHUSI HAOJIOAAEMBIX IMPOLIECCOB M SBJICHUH, MO3HABATEIbHON, MH(POPMALMOHHOM M YUTATENILCKOMN
KyJbTypbl, B TOM YHCJIE HABBIKOB CaMOCTOSATEIBHOW paboThl C Yy4eOHBIMH TEKCTaMH, CIIPaBOYHOMN
JUTEPATypOM, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBaMHU UH()OPMAILIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOy4eHHI0O U TO03HAaHHWIO, JI0003HATEIbHOCTb, TOTOBHOCTh M CIOCOOHOCTh K
caM0o00Opa30BaHUIO, TMPOEKTHOW U  MCCIEJOBATENbCKOM  JEATENIbHOCTH, K OCO3HaHHOMY  BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00yueHUsl B JaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME IICHHOCTH »U3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/J0POBbIO, YCTAaHOBKHM Ha
3I0pOBbII 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUM U HENpPUATHE BPEIHBIX HPHUBBIYEK (YHOTpeOsieHUs
aJIKOTOJIsI, HAPKOTHUKOB, KYpEHUs), HE0OXOJAUMOCTH COOJIOAEHUS MpaBuil 0€30MaCHOCTU MPHU OOpALICHUU C
XUMUYECKUMU BEIIeCTBAMH B OBITY M pealbHON JKU3HU;

5) Tpya10BOr0 BOCIIMTAHHUSI:

UHTEpEeC K MPAKTHUYECKOMY M3YYEHHUIO Mpodeccuil M TpyAa pa3IUdHOTO poJia, YBaXKEHHE K TPYAy H
pe3yibpTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE NPUMEHEHMSI IPEIMETHBIX 3HaHUM [0 XUMHH,
OCO3HAHHBII BBHIOOP WHAWBUIYAJILHOM TPAaeKTOPUM TPOJODKEHUS 00pa3oBaHMA C Y4ETOM JIMYHOCTHBIX
UHTEPECOB U CHOCOOHOCTM K XHMMMH, OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEeH, ycreurHon
npoeccCUOHANBbHON JEATENbHOCTH U Pa3BUTHA HEOOXOAMMBIX YMEHHH, TOTOBHOCTb aJalTHPOBAThCS B
npoeccuoHanbHOU cpeie;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMA:



HKOJIOTUYECKHU IIeJIeCO00pa3HOe OTHOLICHHE K MPHPOJIE KaK MCTOYHHMKY XKU3HU Ha 3emiie, OCHOBE e
CYIIECTBOBaHMs, IOHUMaHKUE [IEHHOCTHU 3JJ0POBOTO M Oe30macHoro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (H3MYECKOMY U TICUXMYECKOMY 3/I0POBBIO, OCO3HAHME IIEHHOCTU COOJIIOJCHUS MPaBUI
0€3011aCHOTO TIOBEJICHUS IIPU PadOTe C BEIIECTBAMH, A TAKXKE B CUTYALUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU
JTIIOICH

CIIOCOOHOCTH IMPUMCHATH 3HAHHWA, IMMOJIYHAaC€MbIC IIPU U3YUCHUN XUMHWHU, U PCHICHUA 3a/1a4, CBA3aHHBIX
C OKpYXKAIOLIEW NPUPOJHOM CPENoM, ISl MOBBILICHUS YPOBHS OKOJOTHYECKOW KYJIbTYPbl, OCO3HaHHUS
rJI00aIbHOTO XapakTepa JKOJOTHYECKUX NpoOJeM M MyTed WX pEIIeHUs TMOCPEACTBOM METOJIOB XHMUH,
OKOJIOTMYCCKOIr0 MBIIIJICHUS, YMCHUSA PYKOBOACTBOBATHCA HM B HOSH&B&TGHBHOﬁ, KOMMYHHKaTHBHOfI u
COLIMAIBHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrtaBe merampeaMeTHBIX PE3YNIBTATOB BBIJACISIIOT 3HAYUMBIE JUIsT (POPMUPOBAHUS MHUPOBO33PEHHUS
oOllleHayuHbIe TIOHATHUS (3aKOH, TEOPHs, MPHUHIMIM, THUMOTe3a, (akT, CHUCTEMa, MPOLEeCcC, SKCIEPUMEHT U
JPYToe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX U IMO3BOJISIIOT HA OCHOBE
3HAHUW W3 ITHX TPEeIMETOB (OPMHUPOBATH IMPEACTABICHHE O IIEJIOCTHOM HaydyHOW KapTUHE MUpa, U
YHUBEpCaJbHbIE Yy4eOHBbIE JCUCTBUS (IMO3HABATENIbHBIC, KOMMYHUKATHBHBIE, PETYIATUBHBIE), KOTOPHIC
obecreunBaroT (HOPMHPOBAHHE TOTOBHOCTH K CAMOCTOATEIHRHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHHUIO
y4eOHOM 1eTEIbHOCTH.

IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS

ba3oBbIe Joruuyeckue aAeMcTBHUA:

YMEHHUS UCIOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHHS NMPU OCBOCHUM 3HAHHM: PACKPBIBATH CMBICI
XUMUYECKUX TIOHATHH (BBIACISTH WX XapaKTepHbIE TPHU3HAKH, YCTAaHABIWBATh B3aWMOCBSI3b C JIPYTUMH
TIOHSATHSIMH ), UCIIOJIB30BATh TMOHATHS JJ1 OOBSICHEHHS OTICIbHBIX ()aKTOB M SBJICHUM, BEIOMPATH OCHOBAHUS
Y KPUTEPHUH IS KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB M XMMHUYECKUX PEaKIMi, YyCTaHABIMBATh MTPUYUHHO -
CJICICTBCHHBIC CBSI3M MEXKIYy OOBCKTaMH H3y4€HHUS, CTPOHUTH JIOTMUECKHE PACCYKIEHUsS (UHIYKTUBHBIC,
JETYKTUBHBIE, TIO aHAJIOTHH ), IeTIaTh BHIBOJIBI U 3aKIIFOUCHHS;

yMEHHE MTPUMEHSATH B MPOIECCE TTO3HAHUS MOHATHS (TTPEAMETHBIC U METANPEAMETHBIC), CHMBOJINYECKIE
(3HAaKOBBIC) MOJCNIM, HWCIOJIb3YeMble B XHMHH, MPeoOpa3oBBIBATh IMMPOKO TPUMEHSEMbIE B XUMHUU
MOJIEIbHBIC MPEJACTABICHUS — XMMHUYECKHH 3HAK (CMMBOJI JJIEMEHTa), XUMU4Yeckas GopMylia U ypaBHECHHE
XUMUYECKON pEeakluu — MPH PEIICHHH YYeOHO-TIO3HABATCIBHBIX 3a7a4, C YYETOM DOTHUX MOJEIBHBIX
MIPEACTABJICHUI BBISBIISATh U XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKUA N3Yy9aeMbIX O0OBEKTOB — XUMHYECKHX
BEIIIECTB U XMMHYECKHX DPEAKIUH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHUHHO-CJICACTBEHHBIC CBSI3U M
MPOTHUBOPEUHS B U3y4aeMBbIX MPOIECCAX U SBJICHUIX.

Ba3oBble ucciienoBarebCcKHe 1eiCTBUA

YMEHHE HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAYeCTBE HHCTPYMEHTA IO3HAHUS, a TaKkKe B
KaueCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI MO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA,

MpUOOpETEHNE OMBITA MO TUIAHWPOBAHUIO, OPTaHU3ALMU U MIPOBEICHUIO0 YICHHUECKUX SKCIIEPUMEHTOB,
yMEHHE HaOII0aTh 32 XOJ0M IPOLIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €ro pe3yiabTaT, PopMyIupoOBaTh
0000IIeHNsT U BBIBOJBI IO pe3yabTaTaM NPOBEAEHHOTO OINbITA, HCCIEAOBAHUS, COCTABIATH OTYET O
MpoiesIaHHOM padoTe.

Padora ¢ undpopmanueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATh WHOOPMAIMIO Pa3IMYHBIX BUIOB U (QOpM
MIPEJICTaBJICHMS], TIONYy4YaeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAy4yHO-TIOMYyIspHAs JUTepaTypa XHUMHUYECKOTO
COJIep’KaHus, CIpaBOUYHBbIE TMOcoOUs, pecypchl MHTepHeTa), KPUTHYECKH OIIEHHBATh MPOTHUBOPEUMBYIO H
HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TPHUMEHSTHh pa3jdnuyHble METOJbl W 3ampochl MpH MOHCKE U OoTOOpe UHPOpMAIUU U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOJWMBIX [UIsi BBIMOJHEHHUS YYeOHBIX U T[IO3HABATENBHBIX 3a7ad
OTpeNeNIEHHOTO THIIA, TPUOOPETEHNE OMBITa B 001aCTH UCIOJIB30BaHUS WH()OPMAIIMOHHO -KOMMYHHUKATUBHBIX
TEXHOJIOTHI, OBNAJEHUE KyJbTYpOHl AaKTUBHOIO HCIOJb30BAHMUS PA3JIMYHBIX TOUCKOBBIX CHCTEM,



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMYy TMpencTaBieHUs HH(POPMALUK € WIUIIOCTPUPOBATH
pelaeMble 33141 HECJIOKHBIMU CXEeMaMH, IarpaMMaMu, IpyruMiu popMamMu rpauku U 1X KOMOMHAILIUSIMHY;

YMEHHUE HCIIONb30BaTh M aHAJIM3UPOBATh B Ipoliecce yuyeOHOM M MCCIIeOBATENbCKON AEATEIIbHOCTH
MHGOpPMALMIO O BIMSAHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3fHCTBA W TPAHCIOPTa HA COCTOSIHHE
OKpYKaroLIEl MPUPOTHOM CPELBI.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yYeOHbIe 1elCTBUSA:

YMEHHMSI 3a/1aBaTh BOIPOCHI (B X0J€ auanora u (Win) JUCKYCCHUH) IO CYHIECTBY OOCYXAaeMOW TEMBI,
(bopMynHpOBaTh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOHEHUS MPEITI0KESHHON 3a1auu;

YMEHHSI MPEJICTaBIATh IOJYyYEHHbIE pPE3YJAbTaThl I103HABATEIBHOW JIEATEIBHOCTH B YCTHBIX H
IIUCBMEHHBIX TEKCTaxX; JAejaThb IMPE3CHTALUI0 PE3YJIbTaTOB BBIMOJIHEHUS XUMHYECKOIO HKCIEpPUMEHTa
(JtabopaTOpHOTO OTBITA, TAOOPATOPHOM PAOOTHI IO MUCCIICAOBAHUIO CBOMCTB BEIIECTB, y4COHOTO MTPOCKTA);

yMEHHUSI y4eOHOTO COTPYJHMYECTBA CO CBEpPCTHUKAaMHU B COBMECTHOM IIO3HABaTEIbHON W
HCCIIEIOBATENIbCKONW JESATEIbHOCTH TpU PEIICHWH BO3HMKAIOMIMX IMpo0JeM Ha OcHOBe Yy4éra oOmmx
MHTEPECOB U COTJIACOBAHMSI MO3ULUHI (00CYKeHUsl, 0OMEH MHEHUSMHU, «MO3TOBbIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEMCTBUIL, OTIpe/iesieHne KPUTEPUEB MO OLIEHKE KaueCTBA BHITIOJHEHHON padOThI U JpYyTHe).

PeryasitTuBHble yHMBepcaJibHbIe YueOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSITEJIbHO  ONpPENENATh LEeNM  JeSTeNIbHOCTH, IJIaHUpPOBaTh, OCYIIECTBIATD,
KOHTPOJHMPOBaTh U TMpPU HEOOXOJAWMOCTH KOPPEKTUPOBATh CBOIO JIEATENBbHOCTh, BBIOMpaTh HanboJiee
a¢hdexTuBHBIE CMOCOOBI PEIICHHS YYeOHBIX M TO3HABATENBbHBIX 3a7a4, CAMOCTOSTEIHHO COCTABJISATH WM
KOPPEKTUPOBATh MPEUIOKEHHBI AJTOPUTM JICUCTBUI IIPU BBINOJIHEHUU 33JaHUM C Y4ETOM MOIY4YECHHS
HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBaX M PEaKIUsiX, OLIEHUBATH COOTBETCTBUE IMOJYYEHHOTO
pe3ynbTaTa 3asBJIECHHON LI, YMEHHUE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Mpe/laraeMble B YCIOBHH
3aJlaHuM.

MHNPEIMETHBIE PE3YJIBTATHBI
B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHHIO 00S3aTEIBHOTO COAEPIKAHMs, YCTaHOBJICHHOIO
naHHOUM (denmepaibHOM pabodveil TpPOrpaMMOi, BBIIEISIOT: OCBOCHHBIC OOYYAIOIIUMHCS HAydHbIE 3HAHUSA,
YMEHHS U CHOCOObI NecTBU, cneruduueckre s npeAMeTHO o0naacTu «XUMHUS», BUIBI ACITEIbHOCTHU 110
MOJIyYE€HHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETALUH, TPe0oOPa30BaHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U
HOBBIX CUTYalHsIX.
K koniy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTpPa)aTb
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATUN: aTOM, MOJIEKYyJa, XUMUYECKUH DIIEMEHT,
MPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOPOJHAS M HEOJHOPOJHAs), BAJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHAsi U MOJIEKYJsipHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJiI XUMHUYECKOTO OJIIEMEHTa B COCIUHEHHH, MOJSPHBIH 00BEM, OKCHUI, KUCIOTa,
OCHOBaHHUE, COJb, OJIEKTPOOTPHULIATEIHHOCTh, CTENEHb OKHCICHUS, XHUMHYECKas peakius,
KIacCU(pUKAIUsl peakuil: peakiuy COCIUHEHHS, PEaKIUU pPA3JIOKEHUS, PEaKIUH 3aMelIeHHUs,
peakiuu oOMeHa, 3K30- M HJOTEPMHYECKHUE PEaKIUH, TEIIoBOH APQEeKT peakiuu, sApo aroma,
AIIEKTPOHHBINA CIION aTroma, aTOMHas OpOWTalb, paJuyc aToMma, XHUMHUYECKas CBS3b, MOJSpHAs U
HEMoJIApHasl KOBAJIEHTHAs CBs3b, MOHHAs CBA3b, WOH, KATHOH, aHUOH, PACTBOP, MaccoBas OIS
BelllecTBa (MPOIIEHTHAs KOHLEHTpALKs) B PaCTBOPE;
® JUUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKHX MOHATUM U NMPUMEHSATHh 3TU MOHATUSA NPU
ONMCAHUU BEUIECTB U UX MPEBPALCHU;
® CIOJBb30BaTh XHMHYECKYI0 CHUMBOJIUKY JJs COCTaBieHHUS (OpMyNn BeIIECTB M YpaBHEHUU
XUMUYECKUX PEAKIUN;
® OMpeleisITh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COEAUHEHUSX, CTENEHb OKHCICHUS
JJIIEMEHTOB B OWHApHBIX COCIUWHEHHSX, MPUHALICKHOCTh BEHIECTB K OMPEACIEHHOMY KIIAcCy
coenuHeHUN 1Mo (opmynaM, BUJ XUMHUYECKOW CBSI3U (KOBAJIGHTHAs U MOHHAs) B HEOPTaHHMUYECKUX
COCIMHEHUSIX;



packpsiBaTh cMbica [lepuonnueckoro 3akona [[. M. MeHneneeBa: I€MOHCTPUPOBATh MOHUMAHUE
MEePUOJANYECKON 3aBHCUMOCTH CBOMCTB XMUMHYECKHX DJJIEMEHTOB OT HMX TIIOJIOKEHHUS B
[lepuoanueckoil cucrteme, 3aKOHOB COXpPAHEHHSI MACChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHA ABOTaIpo;

OTHCHIBATh M XapaKTepu3oBaTh TaOMU4HYI0 ¢Gopmy I[lepuoandeckol CHCTEMBI XUMHYECKHX
JJIEMEHTOB: pa3inyaTh TMOHATHS «TJIaBHas moarpymnmna (A-rpymma)» u «mobounas nonarpymma (b-
TPYIIa)», Majble ¥ OOJBIINE TEPUOJIBI, COOTHOCUTh 00O3HAUCHUS, KOTOPHIE UMEIOTCS B TaOJIHIIe
«Ilepuognueckass cucrema xumMuueckux dneMeHToB [ M. MengeneeBa» ¢ 4YHCIOBBIMU
XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB M 3apsij sApa, oOlee 4ncio
AJIEKTPOHOB U PACIIPEACIICHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIacCCU(PHUIIMPOBATh XUMUUYECKHUE JIEMEHTHI, HEOPraHUYECKUE BEIECTBA, XUMHUYECKUE PEAKIUU (110
YHCIIy U COCTaBY YYacTBYIOIIMX B PEAKIIUU BEUIECTB, 110 TEMJIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPIK/Iasi ONMHUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAYECTBEHHOTO COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUI B Pa3IMUHBIX YCIIOBHSIX;

BBIYUCIIATE OTHOCUTEIBHYIO MOJIEKYJISAPHYIO W MOJBSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO dJIeMeHTa 1o (opMylie COCTUHEHHWs, MAacCOBYIO [OJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW PEaKIIHH;

MIPUMEHSATh OCHOBHBIC OTIEPAIMUA MBICIIUTEIHLHON NEATETbHOCTH — aHAIW3 M CHUHTE3, CpPaBHEHUE,
00001IeHNE, CHCTEMAaTHU3aIuIo, KIacCU(UKAINIO, BBISIBICHUE MPUYUHHO-CICICTBEHHBIX CBS3EH —
JUISl U3y4EHUs] CBOMCTB BEILECTB U XUMHUUYECKHUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METObI IO3HAHUS
— HaOJIIO/ICHKE, H3MEPEHNE, MOJICTTUPOBAHKE, SKCTICPUMEHT (peasIbHbIN M MBICJICHHBIN);

ClIleIOBaTh MpaBUjaM MOJb30BaHHUS XMMUYECKOW MOCYAOH W J1abopaTOpHBIM 00OpYyAOBAaHHEM, a
TaKkKe IMpaBWiiaM oOpallleHHs C BEUIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMHU IO BBIOJHEHUIO
7a00paTOPHBIX XUMHYECKHX ONBITOB MO TMOJYYEHHIO M COOMpaHUIO Ta3000pa3HbIX BELIECTB
(Bomopoa W KHUCIOpOJA), TPHUTOTOBJICHHIO PACTBOPOB C OMNPEACIEHHONW MacCOBOWM moJiei
pPacTBOPEHHOrO BEIIECTBA, IUIAHUPOBaTb M  IPOBOJUTH XUMHUYECKHE JKCIEPUMEHTBHI 11O
pacrno3HaBaHUIO PACTBOPOB ILIEI0YEH U KUCIOT C MOMOIBIO HHIUKATOPOB (J1akmyc, dpeHodTaneus,
METUJIOPAHXK U APYTHUE).

K koniy oOyuenuss B 9 kJjacce mnpeiAMETHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPaKaTh
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

PaCKpeIBATb CMBICII OCHOBHBIX XUMHYECCKHUX MOHATHM: XUMUUECKUI 3JICMEHT, aTOM, MOJICKYJa, HOH,
KaTHOH, aHHWOH, ITPOCTOC BCUICCTBO, CIOXKHOC BCIICCTBO, BAJICHTHOCTD, JJICKTPOOTPHULIATCIBbHOCTD,
CTCIICHb OKHCJICHHA, XUMHUYCCKas PCAKIUA, XUMUYICCKAaA CBA3b, TEIIOBOM 3(1)(1)CKT p€aKuuu, MOJIb,
MOJ'IHpHHﬁ O6’béM, pacTBOp, SJICKTPOJMTBI, HCIJIICKTPOJHUTBI, SJICKTPOIHUTHUUYCCKAA IAUCCOLHAIMA,
PCaKIlMK HMOHHOI'O 06M6Ha, KaTaJIn3aTop, XUMHYCCKOC PABHOBCCHC, 06paTI/IMBIe n H€O6paTI/IMLIe
pCaKuuu, OKUCINTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIMHU, OKUCIINTC]Ib, BOCCTAHOBUTCIIb, OKHCJICHHUC U
BOCCTAHOBJICHHC, aJUIOTPOIIUA, aM(bOTepHOCTB, XHUMHNYCCKas1s CBA3b (KOB&J’ICHTH&H, HOHHAas,
MeTaJ'IJ'II/ILICCKaH), KpUCTAJNINICCKad peméTKa, KOppOo3usa METAJIJIOB, CIIJIaBbl, CKOPOCThH XUMHYECKOH
peaKknuuu, NpeaACIIbHO AOIIYCTUMAsl KOHICHTpAIlUA HI[K BCIICCTBA,

HIUTIOCTPUPOBATE B3aMMOCBS3b OCHOBHBIX XUMHWYCCKUX MOHATHN U MNPUMCHATD 3TH INOHATHA IIPU
OIIMCAaHWH BCUICCTB U UX npeBpameHI/nTI;

HCIIOJIb30BAThH XUMHUYCCKYHO CHMBOJIMKY [JIsI COCTABJICHUSA (bOpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ
XUMHNUYCCKHUX peaKHHfI;

onpeACiIsiITb BaAaJICHTHOCTb MW CTCHCHbL OKUCIICHUSA XHUMHUYCCKHUX JJICMCHTOB B COCIAUMHCHUAX
Pa3jiIMIHOTrO COCTaBa, IMPUHAMJICKHOCTb BCHICCTB K OHpC,[[CJ'IéHHOMy KJIacCcy COCIUHEHUN II0
(bOpMyJ'IaM, BUJ XHUMHUYECKOH CBS3HU (KOB&J’ICHTHEUI, HWOHHAasd, MCTaJIJII/I‘-ICCKa}I) B HCOPraHUYCCKUX



COCIIMHEHUSX, 3apsj HMOHA MO0 XWMHUYECKOoW (opmylie, XapakTep cpelbl B BOJHBIX PAacTBOPAX
HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;
packpsiBaTh cMmbici [lepuonmueckoro 3akona [I. M. MengeneeBa M JEMOHCTPUPOBATH €rO
MOHMMAHKE: OMUCBHIBATH M XapaKTepu3oBarh TabmumuHyio ¢dopmy I[lepuoaudeckoir cuCTEMbI
XUMHYECKUX JJIEMEHTOB: paszliMyarTh TOHATUS «TJaBHas moArpynna (A-rpymma)» u «noOodHas
noarpynna (b-rpynma)», Manele u Oonbline NEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpHIE
MMEIOTCSI B TIEPUOJUYECKON TaONHIle, C YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XHMUYECKHX 2JIEMEHTOB (COCTaB M 3apsf sIpa, 00Iee YHCIO0 IEKTPOHOB U PACIIPEICICHUE UX T10
ANIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX
COCIMHEHUH B TIpe/ieiaX MaJibIX MEPUOI0B U TJIABHBIX MOATPYIII ¢ Y4ETOM CTPOCHUS UX aTOMOB;
KJIACCU(UITMPOBATH XUMUYCCKUE JICMCHTHI, HCOPTraHMYECKHE BEIIECTBA, XUMUYCCKUE peakiuu (1o
YUCTy M COCTaBY YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PPEKTy, MO HU3MEHEHHIO
CTETIEHEH OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBaTh) OOIIME U Clenuuueckue XWMHUYECKHE CBOWCTBAa MPOCTHIX H
CJIOKHBIX BEIIECTB, MOATBEP)KJIas OMUCAHUE MPUMEPAMH MOJIEKYJSIPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

COCTaBJISITh YPAaBHEHUSI DJIEKTPOTUTHUYCCKON JUCCOLMANNUM KHUCIOT, IIETOYeH U COJIeH, MOJHBIE U
COKpal¢HHbIC ypaBHEHHUS PEAKIMHA HOHHOTO OOMEHA, YpaBHEHHUS PEaKIIHMH, ITOITBEPKIAIOIINX
CYIIIECTBOBAaHUE TEHETUUECKON CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIM IMOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO 0ajlaHca 3TUX peaKLnid;

MMPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTU OT WX CTPOCHHUS, BO3MOXXHOCTU MPOTEKAHUS
XUMUYECKUX TIPEBPAIICHUI B Pa3IMYHBIX YCIOBHSIX;

BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BEIECTB, MAacCOBYIO JOJIIO
XMUMHYECKOTO »dJieMeHTa 1o (GopMysie COEIUHEHHs, MAacCOBYIO [OJII0O BEIeCTBA B PacTBOPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PeaKIiu;

coOmo1aTh TpaBWjIa TOJIb30BAHUS XWMHYECKOW TOCYIOW W JTaOOpaTOpHBIM OOOpyAOBaHHEM, a
TaKKe MNpaBHiia OOpalleHHs] ¢ BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKLHUSMH IO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB MO TMOJYYEHHIO M COOMpaHUI0 Tra3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yrieKHcIIoro rasa);

MIPOBOJUTH PEAKIIMH, MOATBEPKIAIOIINE KAUeCTBEHHBIN COCTaB PA3IMYHBIX BEIIECTB: pacro3HaBaTh
OTIBITHBIM ITYTEM XJIOPH-, OpOMUI-, MO I-, KapOoHaT-, pocdar-, CHIMKAT-, CyJIb(aT-, THAPOKCH/I-
MOHBI, KATUOHBl AMMOHUSI U MOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX
HEOPraHMYECKUX BEIECTB;

MIPUMEHSITh OCHOBHBIE ONEpAlMl MBICIUTENBHON NEesITeNbHOCTH — aHAJIW3 W CHUHTE3, CPaBHEHHE,
00001IIeHNe, CHCTeMAaTU3allii0, BBISIBICHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3€M — MJIs W3Yy4eHUs
CBOMCTB BEIECTB U XUMHUYECKHMX pEaKlMil, €eCTeCTBEHHO-HAYYHbIE METOAbl TIO3HAHUSA —
HaOMOJIeHNe, W3MEPEeHHe, MOJICIUPOBAHUE, OKCIEPUMEHT (pEaJbHbIi UM MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaunuyecTBO YacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
n/n TeM MPOrpaMmabl Bcero KoutposbHbre IpakTH1eckne o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pasznea 1. IleppoHayasibHble XUMHYECKHE MIOHSATUHS
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUS U 5 2 bubnuotexa [JOK

' MPaKTHYECKOM JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK

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

Wroro mno pazueny 20

Pa3znes 2. BaxkHelinue npeacTaBuTe/ M HEOPraHN4eCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK

' 00 okcHIax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK

' U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK

' HEOPraHUYECKHUX COCTUHCHHIM https://m.edsoo.ru/7f41837¢c

Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckunx 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMOB.
Xumudeckas ¢Bsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Iepronnueckuii 3aKOH U
31 [Iepuonnueckas cucrema v bu6mmoreka [JOK
' XUMHUYECKUX dteMeHToB J[. . https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
3.2 XuMudecKas CBS3b. 8 1 bu6mmoreka [JOK



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

OKXUCIIUTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIILHBIC peaKI_[I/II/I
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemsa 3 Bubmmorexa HOK
p p https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KJIACC

KoJumnuyecTBo yacos DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM K i (uu¢pposrIe)
) NpPOrpaMMbl Beero OHTPOJILHbIE PAKTHUCCKHE | GhazoBaTenbHbIE
padoTsbI padoThI pecype
Paszpnen 1. BemiecTBo 1 XUuMHYeCKHE peaKIUH
[ToBTOpeHue u yriuyoieHue 3HaHUN bubmorexa [TOK
1.1 P Tty 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/IesioB Kypca 8 kjacca 6
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX bubmorexa [TOK
1.2 . P 4 https://m.edsoo.ru/7f41a63
peakuuit 6
DNeKTpOIUTHYECKAs TUCCOLUAIUS bubmorexa [TOK
1.3 P AHCCOTIATIAL. 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE PEeaKlUy B pacTBOpax 6
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
OO01as XxapakTepuCTUKa XUMUYECKHX bubmorexa LIOK
2.1 o DALLED 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpymmel. ["amorenst 6
OO6mast XxapaKTepUCTUKAa XUMHUYECKHUX bubnmuoreka [JOK
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEIMHEHUSI 6
OO01as XxapakTepuCTUKa XUMUYECKHX bubnunoreka [JOK
2.3 anemenToB VA-rpymmsl. A3ot, pocdop u ux 7 1 https://m.edsoo.ru/7f41a63
COEIMHEHUSI 6
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.4 anemeHToB |VA-rpynmnsl. Yrinepon u 8 1 2 https://m.edsoo.ru/7f41a63
KPEMHUH U UX COCTUHEHHUSI 6
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bu6mmoreka [{OK
3.1 OO11re cBOICTBAa META/LUIOB 4 https://m.edsoo.ru/7f41a63
6
bubmmoreka [{OK
3.2 Baxxueiiiine MeTauIbl 1 UX COSAMHEHUS 16 https://m.edsoo.ru/7f41a63
6
Wroro mno pazueny 20
Paznen 4. Xumus u okpyskaionias cpeaa
bubmmoreka [{OK
4.1 BeriectBa u MaTepHabl B )KH3HU YeIOBEKa 3 https://m.edsoo.ru/7f41a63
6
Wroro mno pazueny 3
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosmmyecTBo 4acoB Jara DJIEKTPOHHBIE HH(POBLIE
11/_11 Tema ypoka Beero Konrtpoabnsie | IIpakruuecku — o0pa3oBaTejibHbIE
padoTsI e paboThbI pecypchl
1 [Ipenmer xumuu. Posbs XuMuu B )KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTe 0 MeTOAaX MO3HAHKS B XUMHH 1 bubmmorexa [TOK
s https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOparreHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 bu6mmoreka [IOK
pasjenaeHus cMecei https://m.edsoo.ru/ff0d26ca
5 | menemme oueceh (na mpmcpe . bumtorexa LIOK
8 . PHUMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TTOBAPCHHOU COJIH)»
6 ATOMBI K MOJIEKYJIBI 1 bubmorexa [IOK
Y https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHE JIEMEHTBI. 3HAKU 1 bu6mmoreka [JOK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIO)KHBIE BELLIECTBA 1 bubmorexa [IOK
P B https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYIIPHOE YUEHUE 1 Eubmorexa IOK
YIp i https://m.edsoo.ru/ff0d2d50
o | oo e | B 10K
PMYJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX AJIIEMECHTOB
11 OtHocHTeNnbHAsS aTOMHas Macca. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENIBHAS MOJIEKYJISIpHAsl Macca

https://m.edso0.ru/ff0d323c

12 MaccoBas 10JI1 XUMHYECKOTO dJIEMEHTA bu6mmoreka [{OK
B COCJJMHCHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MostsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XUMHYeCKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XUMHUYECKHX PEaKIUil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMs MacChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 | memecrsa o ypasnemmy rimitacoxix uGanoresa LIOK
TiecTBA HO Ip https://m.edsoo.ru/ff0d5708
peakimit
18| (cosmmernus, pasowemu, suveren Bubmorera LIOK
A P ’ H ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
19| mumcroneer, Ocoduerme Bubmorera LIOK
1 AT, . https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3allys 3HaHUH
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BelecTBa 1 XUMHUYECKUE PEAKIIHIDY https://m.edsoo.ru/ff0d4290
2| mosama. Kicnopon - newent u bubmorera LIOK
Ayxa. poZt https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| D e s B LOK
oA \pcartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOslI mosTyueHus: KUCI0poia B Bubnmorexa [IOK
23 71a00paTOPHH U TPOMBIIIEHHOCTH.

HpI/IMeHeHI/IC KHCJIOpOJa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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TennoBoit 3¢ exT XumMrIecKoit

pCaKknuu, NOHATUC O TCPMOXUMUYCCKOM

bu6mmoreka [{OK

24 yYpPaBHEHHH, 3K30- U SHJOTCPMHUYCCKUX https://m.edsoo.ru/ff0d4790
peaKIusIx
35 | Sarpmmene sonma, enocam ro Burmorexs LIOK
P AyXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
26 | lonyaenme n codmpansc smetopons BuGmiorexa LIOK
y1 oHP poaa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
27 Bonopox — anemeHT u npoctoe bubnuoreka [IOK
BeniecTBo. HaxosxaeHnue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BojiopoJa. [IpiMenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COMSIX bubmmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOA0Opoaa B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
31| lonysenme n codmpanne sosopona Bumiotera LIOK
y1 oip AOPOAa, https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €ro CBOMCTBY
32 MonspHsiii 00bEM ra3oB. 3aKOH bubnuorexa [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
23| memecra ress o 10 momecrnons BuGnorercs LIOK
m My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
34| ypammermo poncun na oomone sakora BuSmoraxa LIOK
ypas peariutn i https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 Ddu3znyecKue U XMuMHYECKHE CBOMCTBA bu6mmoreka [JOK

BOJBI

https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [Toustue 00

bu6mmoreka [IOK

36 WHJIMKATOPax https://m.edsoo.ru/ff0d59e2
gy | Do pcronmen. s B LOK
- P PPl https://m.edsoo.ru/ff0d5b40
TI0JIsl BEIIECTBA B PACTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «IIpuroToBieHHE PaCTBOPOB C bubnuorexa [JOK
OTpeeEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIESCTBAY
39 KonTponsnas pabora Ne2 no teme bubnnorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccuuraus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41| menommum, oononma 1t avgoTepmix Bubmorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubmuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonydenune u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa, bubnnoreka [JOK
46 CIOCOOBI MOTYUCHHSI, XHMHUYCCKHE https://m.edsoo.ru/00ad947
CBOMCTBa 4
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCMEPUMEHTAIBHBIX 33124 0 TEME bubnunoreka [JOK

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

48 I'enernueckas cBs3b MEXAY KlaccaMu bubnuorexa [JOK
HEOPraHWYeCKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O06o001IeHe U CUCTEMAaTHU3aIMs 3HAHUIMA https://m.eds00.ru/00ad9ch?
KonTtposnsHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX BH6H_HOTeKa HOK
. https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKH KIacCUpUKAIIIT
51 XUMHUYECKHX dJieMeHTOB. [ToHsTHE O BH6H_HOTeKa LOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepronnueckuii 3aKOH U
52 [Tepuoandeckas cucTeMa XUMHUYECKUX BH6H_HOTeKa HOK
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menneneera
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI BH6H_HOTeKa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3oromsl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
55 aToMOB 3J1IeMeHTOB [leproanueckoit BH6H_HOTeKa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. Menpaeneena
XapakTepucTUKa XUMHUYECKOTO
56 9JIEMEHTA IO €ro MOJ0KCHUIO B bu6mmoreka [JOK
Iepuoanyeckoii cucreme [1. W. https://m.edsoo.ru/00ada824
Menneneesa
3nadenue [leproauyeckoro 3akoHa Jist
57 pa3BuTUA Hayku U npaktukuy. /1. 1. bubnunoreka [JOK
MeHneneeB — yd4€HbIi, eaaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xuMmudeckas CBI3b bubmorexa LIOK

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

60 KoBanenTnas nossipHas XuMU4ecKas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsipHas XMMU4eCKas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bub6mmoreka [{OK
62 Crenen, oxuCeHi . https://m.edsoo.ru/00adae28
OKHCIUTENTEHO-BOCCTAHOBUTEIIHLHBIC bubmorexa HOK
63 1 https://m.edsoo.ru/00adb07
peaxiuu 6
bubmmoreka [{OK
64 OKHCIUTETN U BOCCTAHOBUTEN 1 https://m.edsoo.ru/00adb07
6
bu6moreka [IOK
65 | Koumpoienai padota Nod no Teme 1 https://m.eds00.ru/00adb4s
«CtpoeHue atToMa. XMMHYECKasl CBA3b)» 6
66 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTeMAaTH3allMs 3HAHUH https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTeMAaTH3allMs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaundecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K I HAata o0pa3oBaTe/bHbIE
n/a Yp Beero OHTPOJIbHBIE PAKTHYECKH H3ydeHust P
padoTsI e paboThbI pecypcel
[lepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuorexa [JOK
XUMHYeCcKuX 3ementoB J1. U. https://m.edsoo.ru/00adb59e
MeHeneeBa
3aKOHOMEPHOCTH B H3MEHEHUH bubnuoreka [JOK

2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 https://m.edsoo.ru/00adb6b
MIEPBBIX TPEX MEPHOJIOB 6
Knaccudukarus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1 .

HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTHIECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme

5 «IToBTOpEHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3esioB Kypca 8 kiacca»

Knaccudukanus xuMmuaeckux bu6mmoreka [IOK

6 o 1 .

PEaKIyii 10 Pa3IMYHbIM [TPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonATHE O CKOPOCTH XUMUYECKOI

7 CaKIun HOH}IpTI/Ie 0 TOMOTCHHBIX U 1 bubmorexa LIOK
PEARHi. https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 @DaxTOopHI, BIUSAIOIIME HA CKOPOCTh 1 bubnunoreka [JOK
XHUMHYECKOHN PEaKIMH U TOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE bubnuoreka [IOK

9 1 .
peakuuu https://m.edsoo.ru/00adcade

10 Teopus dIEKTPOIUTUUECKON 1 bubnuoreka [IOK

JUCCOIMallH. CubHbBIE U clTa0bIe

https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

3JIEKTPOJIUTHI

bu6mmoreka [{OK
11 HoHHbIe ypaBHEHUSI peaKiuii https://m.edsoo.ru/00add44
8
XHUMHUYECKHEe CBOMCTBA KUCIOT U bub6mmoreka [{OK
12 OCHOBaHHIi B CBETE MPEJICTaBICHHIA https://m.edsoo.ru/00add5d
00 2JIEKTPOJIMTUYECKON JUCCOIHAITTT 8
XWMHUYECKHe CBOMCTBA COJICH B CBETE bubmmoreka [{OK
13 npeCTaBICHUN 00 https://m.edsoo.ru/00add8b
SJIEKTPOJIUTHUYECKON AUCCONMALINHT 2
bu6moreka [IOK
14 [MToHsTHE O TUAPOIH3E CONEi https://m.edsoo.ru/00add9d
4
OO6o01enre U cucTeMaTru3arus bubmorexa HOK
15 ! t https://m.edsoo.ru/00addd1
3HaAHUH 2
16 ?IE):;ZT{;ZCEEZ{HP;?AEHJIS;;I;HLIX bubmmorexa HOK
P https://m.edsoo.ru/00addbfa
3a/1a49
17 | Onetmommmisces uecous BuGnorerca LIOK
P A LA https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
18| Xumuacorne coicrsa na npepe Bufimiorera LIOK
pHMEp https://m.edsoo.ru/00addfe2
xJiopa
19| xummccunt croicrea, noryuonne Bufimiorera LIOK
» HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHECHHE
20| lonyeenme commont ccaon, BuGmorena L1OK
YACHHE €O ’ https://m.edsoo.ru/00ade348
M3y4yeHUe e€ CBONCTB»
21 Brruncnenus no ypaBHEHUsIM bub6nuoreka [IOK



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

XUMHWYECKUX PEAKIIUid, eCITH OJHUH U3
peareHToB JaH B U30BITKE

https://m.edso0.ru/00ade488

OO61rast XxapakTepUCTUKA SJIEMEHTOB

bubmmoreka [{OK

22 VIA-rpymisr https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.
23 Haxosxnenue cepsl 1 €€ coeTMHEHUI bubnuorexa [JOK
B IIpUpoJie. XMMUYECKUE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBogopo, cTpoeHue, pusndeckre bubnuorexa [JOK
1 XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
| o oo Copan o, Buorea 110K
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubmuorexa [JOK
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU
cepbl
Brruncnenne MaccoBoi 10JIH BEIXOJA bu6mmoreka [IOK
27 .
MPOIYKTa PEaKIMK https://m.edsoo.ru/00adec8a
OO011ast XapaKTepUCTUKA SIIEMEHTOB
28 VA-rpynisl. A30T, paclipoCTpaHECHHE bubnuoreka [JOK
B Mpupoe, GU3HUecKue u https://m.edsoo.ru/00adeeab
XMUMHYECKHE CBOMCTBA
29 QMB;PII:::;K;? CCPI;I(/)II;HCIT{Z;Kﬁf)J? eHue u bubmorexa [IOK
> TOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
30| lonyeenme s, msyene e BuGmrorera LIOK
YT » 1Y https://m.edsoo.ru/00adf180
CBOWCTB»
31 A3oTHas KucCJoTa, e€ pusndeckue u bu6nmoreka [JOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

XUMHYECKHUE CBOUCTBA

https://m.eds00.ru/00adf306

Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQUECTBE MUHEPAIBbHBIX

bubmmoreka [{OK

32 yrobpenuit. Xumuieckoe https://m.edso0.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH CpeIbl
COCJIMHEHUSIMU a30Ta
) .
33 ¢>§§§§§H$K$§n%f; q)q?plljjn(q\ngne u bubmorexa HOK
. https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOUCTBA, IMOJTyUYCHUE
Wcnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEpaJIbHBIX YI0OpEHUIH. bubnuoreka [IOK
3arpsi3HeHHE PUPOIHON CPEIbI https://m.edsoo.ru/00adfc20
dhocdharamu
3 | npupose puomacese n e Bubmorera LIOK
PHpoae, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. bu6mmoreka [IOK
DKoJIoTHYecKre IpoOIeMbl, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ oKcuaoM yrieposa (1V)
37 VYronpHas KucioTa u e€ coiu bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckast padota Ne 4 o Teme
38 "[lomyueHue yriaekuciioro rasa. bubnuoreka [IOK
KauecTBeHHas peakiius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"
30| oprammecnn emeersax Kk o BuGmorera I1OK
P H https://m.edsoo.ru/00ae054e
COEJIMHEHUSIX yriiepoia
40 Kpemnuuii u ero coennHeHus bubmorexa HOK
P & https://m.edso0.ru/00ae080a
41 IIpaktuyeckas pabora Ne 5. Pemenue bubnuoreka [IOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«BaxHen1e HeMeTauIbl U UX
COEIUHEHUS)

https://m.edso0.ru/00ae0bf2

KonTtposnsHas padota Ne3 mo Teme

bubmmoreka [{OK

42 «B@XHEHIIHMEC HEMETAILIBI 1 HX https://m.edsoo.ru/00ae0el8
COETMHEHU S
OO6mast xapakTepUCTHKAa XUMUYECKUX
3JIEMEHTOB — METAJIOB.

43 Metannuueckas CBs3b U bu6mmoreka [IOK
MeTaJTHuecKasi KpUCTaUTNIecKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBa
METaJIJIOB

p . A https://m.edso0.ru/00ae1156
HaIpsDKEHUN METaJIOB
OO6mme cnocoObI MOTyICHUS

| o o, Bucrens i Bumorea 110K
yp PCAKLIHH, https://m.edso0.ru/00ae1156
€CJIM OJIMH W3 PEareHTOB COJACPIKUT
MPUMECH

46 [ToHsATHE O KOPPO3UU METAIIIOB bubmorexa LIOK

pp https://m.edsoo0.ru/00ae1278
bu6mmoreka [JOK

at [Henounbie meTanb! https://m.edsoo.ru/00ae14b2

48 OKcuIbpl M TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2

49 IenoyHO3eMEIbHBIE METAJIbI — bubmuoreka [JOK
KaJbIMA ¥ MarHui https://m.edsoo0.ru/00ael15e8

50 Baxxneime coeqTUHEHUS KaJIbIU Bubmiorexa LJOK

e H https://m.edsoo0.ru/00ael15e8

51 O000I11IeHNE U CUCTEMATH3ALI[HSI

3HAHUHI



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKEcTKOCTh BOIBI M CIIOCOOBI €8

bu6mmoreka [IOK

52 yCTpaHCHUS https://m.edsoo.ru/00ae1886
o | st o € e B 10K
" A A https://m.edsoo.ru/00aelae8
yCTpaHECHUS
. bubnuoreka [JOK
54 AmoMHHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHble cBOWCTBA OKCHIA U bubnuorexa [JOK
THJIPOKCH/IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU KeTe3a bu6moreka [IOK
(11 u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3ALIUS
3HAHUM
[Ipaktuueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bu6mmoreka [IOK
«BaxkHelmme MeTaJuIbl U UX https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruncienus mo ypaBHEHHUSIM
XUMHUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH bu6mmoreka [JOK
COJICPXKHUT pUMECH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOM JIOJM BBIXOJIa IPOAYKTA
peakiuu
61 O000I11IeHNE U CUCTEMATH3ALMS
3HAaHUN
KonTponeHas padota Ne4 o teme
62 «BaxkHelH1INEe METAIUIBI U UX
COETUHEHHUS
63 Bemiectsa u marepuaisl B bu6mmoreka [JOK

MOBCEIHEBHOM JKMU3HU YEJIOBEKa

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arps3HEHUE 1 bubnuorexa [JOK
OKPY)KaIoIIeH cpeJibl https://m.edsoo.ru/00ae4270
65 Posnp xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTMYECKUX POOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IeHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U 1 bubnnorexa [JOK
CHCTeMAaTH3allMs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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YUYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» Xumus, 8 kinacc/ ['abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMoOHEpHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., CnankoB C.A., AKITHOHEpHOE 0OIIECTBO
«M3narensctBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41837c
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