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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XWMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsA COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOH MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbx B @I'OC OO0, a takxke Ha OCHOBE (eepaabHON paboyeil mporpaMMel
BOCIIMTAHUS U C YIETOM KOHLEHIIMH IMPENOIaBaHMs YIeOHOTO IpeaMeTa «XUMEs» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo xumuM Ja€T MpPEICTABICHHE O LENAX, OOmel cTpaTernu OOy4eHHs, BOCIHUTAHUS U
pa3BUTHs OOYYaIOIIMUXCSI CPEACTBAMHU y4EOHOIO IpeIMEeTa, YCTAaHABJIMBACT 0053aTelIbHOE MPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpelielieHne ero mo KjaccaM U CTPYKTYPHpPOBaHUE MO paszenaM U
TeMaM I@pOrpaMMbl [0 XUMHUH, ONPEIENSeT KOJIMYECTBEHHbIE M KaueCTBEHHbBIE XapaKTEPUCTUKU
COJIep’KaHUs, PEKOMEHJIYEMYIO TMOCJEI0BAaTENIbHOCTh M3YYEHHUS] XUMUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OoOydarouxcs,
onpeenseT BO3MOKHOCTH IpeaMeTa s pealu3aluu TpeOOoBaHUM K pe3yslbTaTaM OCBOCHMSI OCHOBHOM
00pa3oBaTeIbHON TMPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a TakKe TpPeOOBaHMM K
pe3ynpraTaM oOyueHUsi XMMHUM Ha YpOBHE IeJied H3yueHUs IMpeIMeTa M OCHOBHBIX BHJOB yueOHO-
M03HABATEIbHOMN EATEILHOCTH 00yYaIOIerocs o0 OCBOEHUIO yUeOHOTO COJepKaHMUSL.

3HaHME XUMHH CIYKXUT OCHOBOM [uis (QOPMHpPOBAHUS MHPOBO33PEHHUS OOYYaroIIerocs, €ro
MIPE/ICTaBICHU O MaTepHaJIbHOM €IMHCTBE MHpa, BaXXHYIO pOJIb UrparoT (GopMupyeMble XHMHEH
MIPE/ICTaBJICHHS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIIOIIMH BEIIECTB B MIPUPOJIE, O MYyTAX PEIICHUS
JI00aTBHBIX TTPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIEBONU H
AKOJIOTUYECKON O€30TTaCHOCTH, MPOOJIeM 3[paBOOXpPaHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peajn3alii BO3MOXXHOCTEHN JUIsl caMOpa3BUTHS U (POPMUPOBAHUS KYIbTYPHI JIMYHOCTH,
e€ oOmiel u GyHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJ B ((OPMHUPOBAHHE MBIILJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00ydaronnxcsi, HABBIKOB MX
CaMOCTOSITEJIbHOM  y4eOHOW JesITeNbHOCTH, OJKCIEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHHI,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KH3HU, TaK U B MPO(EeCcCHOHAILHO e TEIIbHOCTH;

3HAKOMHUT CO CHNEUU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIAJa Ha
€IMHCTBO MPHUPOJABI U YEJOBEKa, SBJISETCS OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU €CTECTBEHHO-
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHMS K €CTECTBEHHO-HAYYHBIM 3HAaHUAM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHHS B OOy4e€HUM XMMHUU OOECIEUMBAIOTCS CHEHH(PHUKON coaepaHus ydeOHOTO
MpeIMeTa, KOTOPBIi ABJIAETCS MeIarornyecky aJanTUPOBaHHBIM OTpakeHHeM 0a30BOI HayKH XUMHUHU Ha
OTPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHUsS OPUEHTUPOBAH HA OCBOCHHUE
OoOy4aroUMMUCS CHCTEMbl TE€pPBOHAUYAIBHBIX MOHATHA XHMHH, OCHOB HEOPraHWYEeCKOW XHMHUU U
HEKOTOPBIX OT/IEIbHBIX 3HAUUMbIX MOHITHI OPraHUYECKOU XUMUU.

CrpykTypa cozep:kaHus MpoTpaMMBbl IO XUMUU cPOPMUPOBaHA HA OCHOBE CHUCTEMHOTO MOJX0/a K e€
n3ydyeHnto. CoaepxaHue CKIaAbIBAE€TCSl U3 CUCTEMBI MOHATUN O XMMHYECKOM DJIEMEHTE U BEILECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKO# peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHHU30BaHbI 110 MPUHIIUITY
MOCJIEI0BATENILHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETUUECKUX MPECTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akoHa [[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMHUH;

— YUY€HHUS O CTPOCHUU aTOMa U XUMHYECKOU CBS3H;



— MPECTABICHUH 00 MEKTPOIUTUYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnuecknue 3HaHMSI pacCMaTPUBAIOTCSI HA OCHOBE 3MIIMPUYECKH IOJYYEHHBIX U OCMBICIEHHBIX
(baxTOB, pa3BUBAIOTCS MOCIIEAOBATEIBHO OT OJHOTO YPOBHS K IPYroMY, BHITOJHSS (QYHKIIMH OObICHEHHS
U TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MO>KHOCTEM NMPAKTUYECKOTO NPUMEHEHUS U IOJIy4YEHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHne TPOTpaMMbI 10 XHMHHU CIOCOOCTBYET (HDOPMUPOBAHHMIO TPEACTABICHUS O XHMHUYECKOH
COCTaBJIAIOLIEH HAYYHON KapTUHBI MHpA B JIOTMKE €€ CUCTEMHON IPUPOJIbl, IEHHOCTHOTO OTHOILIEHUS K
HAayyHOMY 3HAHHUIO U METOJaM II03HaHUS B Hayke. l3yueHue XuMuu NPOUCXOAUT C MPUBICUEHUEM
3HAHUW U3 paHee M3YYEHHBIX y4eOHBIX mpeameToB: «Okpyxaromuidi Mupy», «buonorus. 5-7 kimacce» U
«Dusuka. 7 Kiacey.

[Ipn u3yyeHun XUMHUHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM HayKu Kak 00JiacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JNESATENIbHOCTH Y€IOBEKa U KaK OJJHOrO W3 KOMIIOHEHTOB
MHUPOBOM KyNbTypbl. 3ajada y4eOHOIO IMpeaMeTa COCTOUT B (OPMUPOBAHMM CHCTEMbI XMMMUYECKUX
3HAHUW — BaXHEHUIMX (HAKTOB, TMOHATHUN, 3aKOHOB W TEOPETUUYECKUX TMOJOKEHUM, ITOCTYMHBIX
000011eHNIT MHPOBO33PEHUECKOIO XapakTepa, f3blKa HayKH, B IPHUOOLIEHUMH K HAYYHBIM MeETOJaM
MO3HAHUS MpPU H3YYCHUU BELIECTB W XMMHMYECKUX peakuuid, B (QOpMHpOBAHMM U Pa3BUTUU
MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B yueOHO-TIO3HABATEIbHONW M y4eOHO-UCCIIEOBATENbCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIIeHHsl C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipy m3yueHuu XMMHHM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs Ba)KHOE 3HAaY€HUE MPHOOpeH
TaKHe LU, KaK:

— (QopMupOBaHHWE HHTEIJICKTYAIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PEUICHUH, CHOCOOHOM aganTUpoBaThCS K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh 00Y4YEeHMsI Ha CUCTEeMaTHYecKoe MPUOOLIeHNEe 00yJaromuXcsi K CaMOCTOSITENIbHOM
MO03HABATEIbHON IEATEIbHOCTH, HAyYHBIM METOJIaM MO3HaHMs, (GOPMHUPYIOLUIUM MOTHUBALIMIO U pa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— obecrieueHne yciIOBHi, CIOCOOCTBYIOMIMX MPUOOPETEHHUIO OOYUYaAIOIIMMUCS ONbITa Pa3HOOOPa3HOM
JEeSITEeNIbHOCTH, MO3HAHUS U CAMOMO3HAHMS, KIIIOUEBBIX HAaBBIKOB (KIIOYEBBIX KOMIETEHIIMI), UMEIOIINX
YHUBEPCAIbHOE 3HAYEHUE I PA3JINYHBIX BUJIOB JACSITEIBHOCTH;

— (opmupoBaHue oOmeld (QyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH, B TOM YHCIE
YMEHHH 0OBSCHATH M OLICHUBATH SIBJICHUSI OKPYXAIOUIETO MUPA, UCIIOJIb3YS 3HAHUS U OIIBIT, [TOJIy4E€HHbIE
IpU W3YYEHUU XUMUH, MPUMEHSITh HUX MPH PELICHUH MpOoOJieM B MOBCEAHEBHOW >KM3HH U TPYIOBOU
NEeSATENbHOCTH;

— ¢dopmupoBanue y 0OydYaromMXCsl TYMAaHUCTUYECKMX OTHOIIEHUI, TOHUMAaHUS LEHHOCTU
XMUMHUYECKUX 3HAHUM I BBIPAOOTKHU IKOJIOTUYECKH 1e1eco00pa3HOro MOBEACHUSA B ObITY U TPYIOBOM
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOMN Cpeibl;

— pa3BUTHE MOTHBAIMN K OOYyYEHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO HA OCHOBE
YCBOGHHUS OOIIEYEeNIOBEYeCKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY mpodwmis u
HaNpaBJICHHOCTH JalbHENIIero o0y4eHus.

OO11ee yuCIIO 4acoB, OTBEAEHHBIX IS U3YUEHUs] XMMHH Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus,
coctaBnseT 136 dacoB: B 8 kiacce — 68 yacoB (2 waca B Henmemwo), B 9 kimacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHSA

[Ipenmer xumun. Ponp XuMHM B KU3HM 4YENOBEKAa. XHUMHUS B CHCTEME HayK. Teila M BELIECTBa.
®dusnyeckrue CBOMCTBA BEIIECCTB. ArperaTHoe cocTosiHHUE BemiecTB. [loHsTHe 0 MeToAax MO3HaHUS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3IecHus CMeCeH.

ATOMBI U MOJIEKYJIbI. XUMHYECKHE 3IeMeHThl. CHUMBOJIBI XMMHYECKUX 53JIeMEHTOB. l[IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUeHHE.

Xumundeckas popmyna. BaleHTHOCT aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHocuTenbHass aTomHas Macca. OTHOcUTENbHAsh MOJIEKyNsspHas Mmacca. MaccoBast J0Js
XUMHUYECKOTO DJIEMEHTA B COCTUHECHHH.

KomnuectBo BemectBa. Mosnbs. MousipHass macca. B3auMOCBsI3b  KOJIMYECTBA, MAacChl M 4HCIA
CTPYKTYPHBIX €UHUIL BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHHIA.

dusnueckue W XUMHUYECKHE SBJICHHUS. XUMUUYECKas peakius W e€ MpU3HaKh. 3aKOH COXpaHEHUS
MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kraccupukamuss XUMHYECKUX peakmuil (COeauHEHUs,
pasnoKeHus1, 3aMeleHUsI, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYy/I0H, IpaBUIaMu paboThl B JabopaTopur U mpuémMamMu oOpamieHus ¢
1a00paTOPHBIM 000PYIOBAHHEM, H3yUEHUE U ONUCAaHNE (PU3NUECKUX CBOWCTB 00Pa3Il0B HEOPraHUUECKUX
BeIeCTB, HaOMOJAeHUE (U3MYecKuX (TJIaBJIEHHE BOCKA, TasHUE JIbJa, paCTUpPaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJIEHCAIMsl BOJAbI) U XUMHMUYECKUX (TOpEHHE CBEYM, MpOKaIMBaHUE MEIHON MPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHCIOTOMN) SIBICHUMN, HaONIOJeHWE M OIMCAaHUE TPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakuui (pas3ioKeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUIOM Oapus,
pasnoxenue ruapokcuaa meau (I1) mpu HarpeBaHwu, B3aMMOJEHCTBHE JKeJle3a ¢ PAaCTBOPOM COJIM MEIH
(1), m3ydyeHune crocoOOB pasfeicHHs CMECEH: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHE, BBITAPUBAHHE,
TUCTUIUTSILMS, XpomaTorpadus, NpoBeJeHHE OYMCTKU MOBApEHHOU coyM, HAONIOJEHHWE M OIHUCAHHE
pe3yJbTaTOB MPOBEACHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacCChl, CO3/IaHHE Mojeen
MOJIEKYJ (ITapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — snemeHT u mpocTtoe BemiectBo. Haxoxaenue
KHCIIOpOo/ia B pupojie, GU3nYecKue U XuMHUeckrue cBoricTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue
kucnopoaa. CrnocoObl TONy4eHHUS KHUCIOpoJa B J1a0OpaTOpuu W MPOMBIILIEHHOCTH. Kpyrosopot
KHcnopo/a B mpupoae. O30H — aloTpornHas MoAu(UKALIHS KUCIOPOa.

TernnoBoil 3PPeKT XUMUUECKON peakiiy, TEPMOXUMHUYECKUE YPaBHEHHS, 3K30- U SHIOTEPMHUUECKUE
peakiuu. TomianBo: yroiab W MeETaH. 3arpsi3HEHHWE BO3[yXa, YCWICHHE MapHUKOBOro 3ddekra,
paspylieHre 030HOBOTO CIIOS.

Bonopon — snemeHT M mpoctoe BemiecTBO. HaxoxaeHue Boaopoda B Mpupoje, (U3NYECKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cpoiicTBa Bojbl. Bonma kak pactBopurenb. PacTBopel. HacklllieHHbIE U HEHACHIIIEHHBIE
pactBopbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jig BelleCTBa B PACTBOpE. XHUMHUYECKUE
cBoiicTBa BOJbl. OcHOBaHus. Posib pacTBOpPOB B IpHUpPOJE M B KU3HU 4enoBeka. KpyroBopoT Bojbl B
npupo/jie. 3arpsi3HeHHe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA IPUPOAHBIX BOJI.



Knaccudukarus HEOPraHUYECKUX COEIMHEHHUI. Oxkcupl. Knaccudukanus OKCHU/IOB:
cojeoOpa3ymome (OCHOBHBIC, KHCIOTHBIE, aM{(OTepHbIe) U HecojeoOpasyroue. Howmenkiarypa
oKcu10B. PU3NUECKUE U XMMHUECKHE CBOICTBAa OKCcUIOB. [losyueHue okcuios.

OcnoBanwms. Kiaccuukanus ocHoBaHMIA: IIENOYM W HEPACTBOPUMBIE OCHOBaHWsA. HomeHKiarypa
OoCcHOBaHUU. PU3NUYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotsl. Knaccugpukanus kucinor. Homenknatypa kucinor. @u3nyeckre W XUMHUYECKHE CBOWCTBA
kucnot. Pan aktuBHoctu metasuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenknarypa cosneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonyuenue coseit.

I'enernueckas cBs3b MEXAY KacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeAesieHue COAEpKaHMsl KHUCIOpoJa B BO3/AyXe, IOJy4YeHHe, coOupaHue,
pacro3HaBaHHe U MU3y4eHHE CBOMCTB KUCIOPOJAA, HAOIIOAEHNE B3aUMOJEHCTBHS BEIIECTB C KUCIOPOJIOM
1 yCJIOBHSI BOSHUKHOBEHMS U MPEKpalleHUsl ropeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3lamMu OKCHUJOB U
ONMCAHHWE WX CBOICTB, MOJy4€HHE, COOHMpaHUE, pacllO3HABaHWE W H3Y4YEHHE CBOWCTB BOAOPOJA
(ropenue), B3auMojeiicTBue Bojopoda ¢ okcugoMm wmeau (ll)  (BO3MOKHO  HCMOIB30BaHUE
BHJIEOMATEpHUANIOB), HaOII0IeHue 00pa3L0B BEIIECTB KOJMYECTBOM 1 MOJIb, HCClIeIOBaHHE 0COOEHHOCTEN
PacTBOpPEHHUsI BEILECTB C Pa3IMYHON PacTBOPUMOCTHIO, MPUTOTOBIEHHWE PACTBOPOB C OMNpeAeaEHHOU
MaccOBOM J10J1el pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJbl C METAJUIAMU (HATPUEM U KaJIbLIEM)
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEpPUANIOB), HCCIEA0BaHHME OOpa3lO0B HEOPraHWYECKHX BEIIECTB
Pa3IMYHbIX KJIaCCOB, HAOIOJEHHE U3MEHEHUsI OKPACKH MHAMKATOPOB B PACTBOpPAx KUCIOT U LIEJIOUEH,
n3ydeHue B3aumojaeucTBus okcuma meam (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMH,
peakuuii HeHTpaIu3aluy, OJy4€eHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJJHOTO METalIa IpyruM
W3 PacTBOpa COJIM, PEIIEHNE SKCIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BakHelne Kinaccsl HEOPraHMIEeCKUX
COEIUHEHUNY.

Iepuonuyveckuii 3akon u [lepuoanyeckas cucreMa xummnueckux iemenToB J[. U. MenaesieeBa.
Crtpoenue aToMoB. XuMu4eckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU

[lepBbie MONBITKY KiIacCU(DUKALIMY XUMUYECKHUX AJIeMEHTOB. [oHsATHE O TpyInax cXOAHBIX SJIEMEHTOB
(IenoyHble W IIEIOYHO3EMENbHbIE METAJlIbl, TaJOreHbl, HMHEPTHBIE Ta3bl). DIEMEHTHl, KOTOpPbIE
00pa3yroT aM(pOoTepHbIE OKCUJIBI U THIPOKCH/IBI.

[Tepuonuueckuii 3akoH. Ilepuommueckass cucrema xumudeckux snemeHtoB J[. WM. Menneneena.
Kopotkonepuoanas u jymaHonepuoanas ¢popmsl [leproandyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB /1.
N. Menneneesa. Ileproael u rpynmnbl. @U3NUECKU CMBICH MOPSIKOBOTO HOMEPA, HOMEPOB MEpUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK
atomoB nepBbix 20 xumuyeckux snemeHToB llepuonmueckoit cucremst JI. W. Menneneesa.
XapakTepucTuKa XMMHYECKOTO 3JIEMEHTa 1o ero mnojoxkenuto B Ilepmommueckoir cucreme [l U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XMMHUYECKHUX D3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenune Ilepmomnueckoro 3akoHa u Ilepumonnueckoid CHCTEMbl XMMHUYECKHX 3JEMEHTOB s
pa3BuTUsA HayKku U npakTuku. [. . Mennenees — yu4€HbIil U TpaXXAaHNH.

Xumuyeckass cBs3b. KoBaneHTHas (mojsipHas M HEMOJSpPHAs) CBsI3b. OJJIEKTPOOTPHUIATENEHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHusa. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. IIpouecchl OKHUCIEHUS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



U3yueHHe OOpa3llOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHAA LHUHKA C
pacTBOpaMu KHCJIOT M IIEJIOYEH, NPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPBl OKHUCIHUTEILHO-
BOCCTAHOBUTEJIbHBIX PEaKLUi (TOpEHUE, PeaKlluy Pa3aoKeHHs, COCTUHEHNUS ).

Mescnpeomemmnoie ceasu

Peanuzanust MexnpeIMETHBIX CBsS3€l NpPU M3YyUYEHHH XUMHUU B 8 KJacce OCYILIECTBIISIETCS 4Yepes
HCIIOJIB30BAHUEC KaK O6HII/IX €CTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TakK U HOHﬂTHﬁ, SABJIAOHNINXCSA CUCTEMHBIMHA
IUTSL OTJCIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTecTBEHHO-HAYYHbIC MOHSATHS: HAay4HbIN ()aKT, TUNOTE3a, TEOPHs, 3aKOH, aHAJIN3, CUHTES,
KJaccu(uKanus, MepruoOANYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIMPOBAHHUE, M3MEpPEHHE, MOJEb,
SIBIICHHE.

®dusuKa: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, HU30TOIbI, PAIUOAKTUBHOCTD,
MOJIEKYJIa, AJIEKTPHUECKUI 3apsj, BEIIECTBO, TEJNO, O0BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
(bu3HYecKue BETMYNHBI, €IMHUIIBI U3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpochepa, MuUHEpasbl, FOPHbIE TIOPO/Ibl, TOJE3HBIE UCKOTIAEMBbIE, TOILIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakius

[Iepnoanueckuit 3akoH. llepuommyeckas cucrema xumudeckux aemeHToB J[. M. Menneneesa.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB XHMHUYECKHX JJIEMEHTOB TIIEPBBIX TPEX
MEPUOOB, KaWsl, KaJdbldd M WX COCAUHECHUH B COOTBETCTBHU C TIOJIOXKEHHUEM DJJIEMEHTOB B
[Tepuoanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHIBI XUMHUYECKOW CBS3U. THIBI KPUCTAIUTMYECKUX PEMIETOK, 3aBHUCHMOCTH
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BUIa XUMHYECKOM CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHWYECKHUX BEIIECTB. XHWMHUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIIUXCS K  Pa3au4yHbIM  KJaccaM HEOPraHWYECKUX COCIMHEHHMM, TEeHETHYecKas CBS3b
HEOPraHMYECKUX BEIECTB.

Knaccudukanus XUMHYECKHX pPEaKIUd 10 PA3IMYHBIM MpU3HaKaM (10 YHUCIy H  COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHHIO CTETICHEH OKUCICHUS
XUMHUYECKHUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO YYAaCTHIO KaTajau3aropa). DK30- M SHIAOTEPMUUYECKUE
peaKIfy, TePMOXUMUYCCKIE YPABHCHHUS.

[TonaTrne o ckopocTH XUMHUUYECKOW peakmuu. [loHsTHE 00 00paTUMBIX U HEOOPATHUMBIX XMMHUYECKHUX
peaknusaxX. IloHATHE O TOMOTEHHBIX M TETEPOreHHBIX peaknusax. Ilonsrtue o karamuze. [lonsatue o
XUMUYECKOM paBHOBeCHH. DaKTOPHI, BIMAIONIME HA CKOPOCTh XMMHYECKOW pEaKIMH W I0JOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHUCIIUTEIBHO-BOCCTAHOBUTEILHBIE peakiumu, AJICKTPOHHBIN OanaHc OKHCJIUTENHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YPABHEHHUI OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUN C
MCIOJIb30BAaHMEM METO/Ia 3JIEKTPOHHOTO OanaHca.

Teopust 3NMEKTPOIUTHUECKON TUCCOLMALMHU. DIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOLMALIMKM BEUIECTB C Pa3IMUHBIMU BUJIAMHU XUMHUYECKOU CBsi3H. CTENEHb IUCCOLMAIUU.
CunbHbIE U cl1abble IIEKTPOJIUTHI.

Peakuuu nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEaKIMii HIOHHOTO 0OMEeHa, IOJHBIE U COKpaIEHHbIE
WOHHBIE ypaBHEHHs peakiuil. CBOWicTBa KHUCJIOT, OCHOBAaHMH W COJEHl B CBeTe MpeACTaBlIeHUN 00
ANEKTPOJUTUYECKON Jucconualuu. KauecTBeHHble peakiini Ha HOHbL. [IoHsATHE O THApOIH3E COJEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C MOJEISMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METaUIOB U
HEeMeTauoB (rpaduTa M anmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPUs), UCCIEIOBAHHE 3aBHUCUMOCTHU
CKOPOCTM  XMMHYECKOW peakuud OT  BO3MCHCTBHS  pa3lMYHBIX  (PAKTOPOB,  HCCIEIOBAaHUE
AIIEKTPONPOBOIHOCTH PAaCTBOPOB BEUIECTB, INpoIllecca AUCCOLMAIMM KHCJIOT, IIEeNouedl u  coJieit
(BO3MOXXHO HCIIOJIb30BAaHHE BHUACO MATEPHAJOB), MPOBEICHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPHU3HAKH
MPOTEKaHUs PeaKkiMii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIJICJICHHE ra3a, 0O0pa3oBaHHE BOJIbI),
OTIBITOB, WJUTFOCTPHUPYIOMIUX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIUil (rOpeHne, peaKuu
pa3OKEHUsl, COCOMHEHHS), pPACIO3HABaHHE HEOPraHMYECKMX BEHIECTB C MOMOIIBI0 KaueCTBEHHBIX
peaknuii Ha HOHBI, pEIICHHE YKCIIEPUMEHTATBHBIX 33/1a4.

HemeTtasibl 4 X coeTUHEHUS

OOmiass xapakTepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHMsS aTOMOB, XapaKTE€pHbIE CTENEHU
okucnenus. CTpoeHne U (PU3MUECKUEe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKHE CBOWCTBA
Ha IpUMepe Xjopa (B3auMoIeliCTBHE ¢ MeTaJllIaMH, HEMEeTallJlaMy, 1eno4amu). Xioposogopos. ComnsHas
KHCJIOTa, XAMHUYECKHE CBOWCTBA, IOJIydeHHE, TMpUMeHeHue. J[eHcTBHe XJopa W XJIOpOBOJOpOIa Ha
OpraHu3M 4YejoBeKa. BaxHelmme XIopuasl M MX HaX0XKJICHHE B IPUPOJIE.

O6mrast xapaktepuctuka smeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE
crerieHn okucieHus. CTpoeHue W (PU3NYEeCKHe CBOMCTBA TMPOCTBIX BEIIECTB — KHCIOPOJa M CEpHI.
AmoTponHbie MOIU(UKAIIMK KHCIOpOJa W Cepbl. XHWMHYECKHE CBOMCTBa cephl. CepoBOJOpO,
CTpoeHHe, (u3nYeckne W XUMHUYeckne cBOWCTBA. OKCHABI Cephl KaK MPEACTABUTENN KHCIOTHBIX
okcuioB. CepHasi kucioTa, pU3MYecKHue M XMMUYECKHE cBOMcTBa (0OIIMe Kak MpeJCTaBUTENs Kiacca
KACIOT W crenupudeckue). XUMAYECKHe pEeakIiy, JIeKallie B OCHOBE MPOMBIIIJICHHOTO crocoba
MOJIy4eHHUSI CEPHOM KHUCIOTHL. [IpuMeHenue cepHoM KHUCIOTHL. CONM CEPHOM KHCIOTHI, KaYEeCTBEHHAs
peakuusi Ha cynbdar-uon. Haxoxnenue cepbl u e€ coelnHeHUN B mpupoje. XUMHUECKOE 3arpsi3HeHHE
OKpY)KaIoIllel Cpelbl COCAUHEHUSIMH cepbl (KUCIOTHBIE MO, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CrocoObI €ro MpeI0TBPAIICHHUS.

O6mrast xapaktepucTuka ieMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIE
CTETNIEHU OKHUCIIECHUA. A30T, paclHpoCTpaHeHHWe B Mpupoae, (GU3NYECKUEe U XUMHUYECKHUE CBOMCTBA.
KpyrosopoT azora B mpupome. AMMHAK, €ro (QuU3MUYeCKHe U XUMUYECKHE CBOMCTBA, MOJy4yeHUE H
npuMmeHenune. Coau aMMOHUs, UX (U3NYECKHUE M XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MoyiydeHue, GU3NYecKue M XUMUYECKHe CBOMCTBa
(oOmme kak TpencTaBUTENs Kiacca KUCIOT U crenududeckue). Vcrnoib30BaHUe HUTPATOB M COJIeH
aMMOHHMSI B KaueCTBE MHMHEPAIbHBIX yn0oOpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKpYXKalollel cpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC JOIW, 3arps3HEeHHE BO3AyXa, MOYBBI U BoA0oEMOB). Docdop,
annotponHble Moaudukanuu docdopa, pusnueckue u xumuuyeckue corictBa. Oxcupa docdopa (V) u
docdopHas kuciaoTa, pU3MYECKHe U XMMHUYECKHUE CBOICTBa, mosydeHue. Mcmnonaws3zoBanue ¢ochatos B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

OObmas xapakrepuctuka s1meMeHTOB |VA-rpynmnbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
CTETeHH OKHUCIICHHUS. YTJIEPO/l, aJUIOTPOIHbIE MOJU(PHUKAIINH, PACIPOCTPAHEHHE B MPUPOJE, (HU3HUECKUE
U XUMHYecKue cBoiicTBa. Ancop6bumsa. KpyroBopor yriepona B mpupoge. OKcuIsl yriepoaa, HxX
¢busznueckue M XUMHUYECKHE CBOICTBa, NEMCTBHE HA JKUBBIE OPTaHU3MBI, MOJyYE€HHUE M TPUMEHEHHE.
DKosorndyeckue npoodsieMsbl, CBA3aHHbIE ¢ okcuaoM yriepona (1V), rumoresa rio6aabHOrO MOTEIIEHUS
KIIUMaTa, TapHUKOBBIN () (dekT. YrolbHas KUCIOTa U €€ COJH, NX (PU3NYECKHEe U XUMUYECKHE CBOMCTBA,
noJiydeHue U npuMmeHeHue. KauectBeHHast peakuusi Ha kapOoHaT-uOHBL. Mcnoab3oBaHue KapOOHATOB B
OBbITY, MEJJULIMHE, TIPOMBIIIUIEHHOCTH U CEIbCKOM XO3HCTBE.

[lepBoHauanbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX yriepoja (MeTaH, 3TaH,
STUJICH, alEeTHJIEH, STaHOJ, TJIMLEpPUH, YKCyCHas KucioTa). IIpupoaHble MCTOUYHUKHU YIIIEBOJOPOIOB



(yronp, npupoaHblii Tra3, He(Th), NPOAYKTHI HX THepepaboTku (OCH3MH), MX poJib B OBITY U
IIpOMBIIITIEHHOCTH. [loHSATHE O OMOJIOrMUYECKN Ba)KHBIX BEIIECTBAX: XKHUpPax, OeJKax, yriieBoJax — U HX
pOJIK B )KM3HU uelloBeKa. MaTepraibHOE €AMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COEIUHEHUM.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOWCTBA, MOJy4eHHWE M mpuMeHeHue. CoequHeHus
KpemHus B mpupoje. OOmue npeacraBieHuss o0 oxcuae kpemHus (IV) M KpeMHHEBOW KHCIIOTE.
Cunukatel, UX UCHOJB30BaHUE B OBITY, B IIPOMBILIUICHHOCTH. BaxkHeine cTpouTesbHbIE MaTepUabl:
KepaMHKa, CTEeKJIO, LIeMeHT, OeToH, kene300eToH. [IpoGmembl 0e30MacHOrO  MCIOJIB30BAHHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HH.

Xumuueckuit Ikcnepumenm:

U3ydYeHHe 00pa3lloB HEOPraHMYECKHWX BEIIECTB, CBOMCTB COJISHOW KHUCIOTHI, IPOBEACHUE
KAUeCTBEHHBIX peakUuid Ha XJIOPUA-HUOHBI W HAOIIOJEHHE MPU3HAKOB HX TMPOTEKAHUS, OIbBITHI,
oTpaxarolmue (U3M4Yeckue M XUMHUYECKHE CBOMCTBA TaJOr€HOB M HX COEIUHEHHH (BO3MOXHO
HCIOJIb30BAHME  BHUJIEOMATEpUANIOB), O3HAKOMJIEHME C o0pa3lamMu XJOpPUAOB  (TaJoOreHHUIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COCUHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPUATIOB),
HaOmo/IeHNe Mpoliecca OOyrJIMBaHMs caxapa IMoJ JEMCTBHEM KOHLIEHTPUPOBAHHON CEPHOW KHUCIIOTHI,
M3Yy4YEeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOM CepHON KHUCIIOTHI, IPOBEACHNE KaueCTBEHHOM peakluy Ha
cynbhaT-uOH U HaONIOIEHWE TNpHU3HAKa €€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (U3UYECKUMHU CBOWCTBAMU
azota, ¢ocopa U UX COeTUHEHNN (BO3MOKHO HCIIOJIH30BAHKME BUACOMATEPHAIOB), 00pa3aMu a30THBIX
u ¢GochopHBIX yIO0OpeHUH, MOTydeHUe, COOMpaHHWe, pPACIIO3HABAHWE W HM3yYeHHWE CBOMCTB aMMHaKa,
MIPOBEJICHUE KAueCTBEHHBIX peakuuid Ha WOH aMMOHHUS U (ocaT-MOH M HU3yYEeHUE TPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAblo  (BO3MOXKHO
UCIOJb30BAHNE BUAECOMATEPUAIOB), U3YyUEHHE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK aiMmasa, rpadura,
¢ynnepeHa, 03HaKOMJIEHHE € IIPOLIECCOM aIcCOPOLMU PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U
YCTPOWCTBOM MPOTUBOrasa, MOJIyd4e€HUE, COOMpaHue, Paclio3HABAHUE U W3Yy4CHHE CBOMCTB YIJIEKHCIIOTO
ra3a, NpoBEJEHHE KAa4eCTBEHHBIX peakiMil Ha KapOOHAT M CHJIMKAT-UOHBl U H3y4CHHE NPU3HAKOB HX
IIPOTEKAHHs,  O3HAKOMJIEHME C  NPOAYKIMEH  CWIMKaTHOM  INPOMBIIUIEHHOCTH,  PELICHHE
SKCIEPUMEHTAJIBHBIX 3aa4 110 TeMe «BaykHelne HeMeTalulbl U UX COCIUHEHUSD.

MeTtanibl M X COeIMHEHHUS

OOwiast xapakTepUCTHKa XMUMMYECKMX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHMM HUX IIOJIOXKEHUSA B
[lepuoanueckoil cucreme xumuueckux aemeHTtoB J[. M. MenzaeneeBa u crpoeHust atomoB. CTpoeHue
MeTaJuI0B. Metaumueckast CBA3b U METAJNIMYECKas KpUCTaJUIMYecKas PElETKa. DICKTPOXUMHUYECKUN
psan HanpsbkeHUH MerayuioB. Pusuyeckue M XMMHUYECKHe CBoicTBa MeramioB. OOmme crnocoObl
noJiydeHus: MetaioB. IloHsATHE O KOPpO3UM METallIoOB, OCHOBHBIE CHOCOOBI 3aIUTHI UX OT KOPPO3UH.
CrutaBsl (cTalib, UyryH, JIOPAJTIOMUHHMNA, OpOH3a) M UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

lenouynsle MeTayuibl: mojokeHue B llepumonmdeckoit cucreme Xumudeckux siaeMeHToB [l .
MeneneeBa, cTpO€HHE UX aTOMOB, HaxoxaAeHUe B npupoje. Puznyeckue U XMMHUYECKUE CBOMCTBaA (Ha
npuMepe Hatpus U Kanus). OKCUAbI U THIPOKCUIBI HAaTpus U Kanus. [IpuMeHeHne mienoyHbIX METalIoB
U UX COEOUHEHUN.

[IlenoyHo3eMeNbHBIE METAUIBI MarHMii M KanblMi: moJiokeHue B llepuonnueckoil cucreme
xuMuueckux eMeHToB [I. 1. MenneneeBa, cTpoeHue nxX aTOMOB, HaX0KJI€HUE B npupoze. Puznueckue
U XMMHMYECKHE CBOMCTBa MarHus W Kaiblusd. Baxseilime coeluHeHMs Kalblus (OKCHA, THAPOKCHUJ,
coiu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

Anmromunuii: nonoxenue B Ilepumoamueckoil cucreme xumudeckux snemeHtoB . M. Menneneesa,
CTPOEHHE aTOMa, HaxOoXACHHWEe B npupone. PU3NUECKUE U XUMHUYECKHE CBOMCTBA aIOMUHUS.
AmdoTepHbIe cBOICTBA OKCHIA U TUIPOKCH/IA ATFOMUHHUSL.



Kenezo: nosoxenne B Ilepuomnueckor cucreme xumuueckux snemeHtoB [l M. Menpeneesa,
CTpOCHHE aToMa, HaxoKJeHue B mpupojae. duznyeckne M XUMHUYECKHE CBOWCTBA >kene3a. OKCHIBI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U noyryueHue.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMd METaNIOB M CIUIAaBOB, HMX (U3NYECKUMHU CBOMCTBAMH, H3yYCHHE
pe3ynbTaTOB KOPPO3UM METAJIOB (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aMMO/ICHCTBHS OKCHIA KaJBIUS M HATPHUA C BOJON (BO3MOXKHO HCIOJB30BAaHHE BHUIEOMATEPHAIIOB),
HCCIIEIOBAaHUE CBOWCTB JKECTKOW BOJBI, IIpollecca TOPEHUs JKejle3a B KUCIOpoJe (BO3MOXKHO
WCIOJIb30BAHNE BUICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHNUS KaYeCTBEHHBIX PEAKIHMK HA MOHBI: MarHus,
KaJIbILIMs, allFOMUHMS, IUHKa, xkene3a (1) u xeneza (1), meau (1), Habmonenue u onvcanue MPoOIECCOB
OKpallMBaHWsl IUTAMEHW HWOHAMHM HATpHs, Kajdus W  KaublOus (BO3MOXXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), HCCIIEI0BaHNEe aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U THIAPOKCH/IA [IWHKA,
peleHne SKCIepUMEHTAIBHBIX 3314 10 TeMe «BakHelne MeTautbl ¥ MX COSAMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemecTBa n Marepuansl B IOBCEAHEBHOM JKM3HU 4elloBeKa. be3ornacHoe MCIoIb30BaHUE BEIIECTB U
XAMUYECKHUX peaKIuii B ObITy. [lepBas MOMOIIb TPH XUMHUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHYECKOe 3arps3HEHUE OKpYKaromield cpeapl (MpeaesbHasi OIMycTUMas KOHIIEHTpAIHs BEIIECTB,
nanee — [1/1K). Ponb xuMuu B pelieHu 3KOJOTHUECKUX MPoOIeMm.

Xumuueckuit IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHbIE MaTepUalbl).

Meosrcnpeomemmnnie ceasu

Peanuzanusi MexXmpeIMETHBIX CBs3€d NMpH U3y4eHUU XUMHH B 9 Kilacce OCYILIECTBISIETCS 4epes
HCIO0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSATHM, SBJISIOMIMXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHMKIIA.

OO01ue ecTecTBEHHO-HAyYHbIE MOHATHS: HAaydyHBIM (pakT, rumoresa, 3aKOH, TEOPHSs, aHAIM3, CUHTES,
KJIacCUpUKaIus, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEeXHOIOTHsI, MaTepUaIbl.

®duzuka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUA, U30TOIbI, PaTUOAKTUBHOCTS,
MOJIEKYJa, OJJIEKTPUYECKUI 3apsii, MPOBOIHHUKH, IOJYIPOBOJHUKH, TUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJOo, OOBEM, arperarHoe COCTOSHHME BELIECTBA, Tra3, pacTBOp, PacTBOPUMOCTD,
KpUCTAJJIMYECKas pemérka, CIUIaBbl, (U3MUYECKHWE BEIUYMHBI, €IUHUIBI H3MEPEHHs, KOCMUYECKOe
MIPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHIIE.

buonorusi:  gorocunTes, napixaHue, Ouocdepa, OSKOCHCTEMA, MHUHEpAIbHBIE  YAOOpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTaTeNIbHbIE BEIECTRA.

I'eorpadus: atmocdepa, runpochepa, MuUHEpasbl, TOPHBIE TIOPOIbI, TOJIE3HBIE UCKOMIAEMBbIE, TOILIUBO,
BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHHUS MPOrPaMMBI OCHOBHOTO OOIIETr0 0Opa3oBaHUS JOCTHTAIOTCS B
Xxone OOy4eHHsT XUMHH B €IUHCTBE Y4E€OHONW M BOCHHMTATENILHOW NEATEIBHOCTH B COOTBETCTBHH C
TPaJMLIMOHHBIMU POCCUHCKMMHU  COLIMOKYJIBTYPHBIMH UM  JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPaBUJIaMU U HOPMaMHU ITOBEJEHUSI U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOpAa3BUTHS U COLMATU3ALUHN 00Y4arOIIUXCSL.

JIMYHOCTHBIE pE3ybTaThl OTPaKalOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS CUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OIbITA AEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YJacTHu:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U Hay4YHOMY HACJIEAHUIO,
MOHUMAaHMs 3HAYeHMs] XMUMHUYECKON HayKH B >KM3HM COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIA/IETh
JIOCTOBEpHOW HHGPOpPMAIMEH O TEPEAOBBIX TOCTHKCHHUSX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM
XMMHH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 yCTpoilcTBe MUpa 1 OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBICHUS] O COLMAIbHBIX HOPMAax M MpaBWIaX MEXKJIMYHOCTHBIX OTHOUIEHHH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOH, yueOHOMCCIe10BaTeNbCKOM,
TBOPUYECKON M APYrUX BUJAX AEATEIbHOCTHU, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW JAEATEIbHOCTU
IPU BBINOJHEHUH Y4YEOHBIX, IO3HABATEIbHBIX 3a/1a4, BBIIOJHEHUHM XHMHMYECKMX OSKCIEPUMEHTOB,
CO3/1aHUM y4YEOHBIX MPOEKTOB, CTPEMIIEHUS K B3aMMOINOHMMAaHMIO M B3aMMOIIOMOIIM B IIPOLIECCE 3TOU
y4eOHOH JAEATeNbHOCTH, TOTOBHOCTU OILIEHMBAaTh CBOE IOBEJICHHE M IOCTYIIKM CBOMX TOBapuuled ¢
MTO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMUYECKOM pEakUuu, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH M COCTABIIAIOIIME OCHOBY Il IOHMMAaHUS CYIIHOCTH HAY4HOU
KapTUHBl MHpa, NpPEJCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS HPUPOIbI, B3aUMOCBS3AX
4eJIOBEKA C IIPUPOIHOU CPENlOi, O POJIM XUMHH B ITO3HAHUM dTUX 3AKOHOMEPHOCTEN;

[I03HaBaTEIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJTy4€HUE HOBBIX 3HAHUIN 10 XUMUH, HEOOXOAUMBIE IS
00BsICHEHUS HAOJII01aeMbIX MPOLIECCOB U SIBJIICHUH, M03HABaTEIbHOM, MH(POPMAIMOHHON U YMTATEIILCKOM
KyJIbTYpbl, B TOM 4YMCJ€ HaBBIKOB CaMOCTOSITENbHON padOThl C y4eOHBIMM TEKCTaMH, CIIPaBOYHOMN
JUTEPaTypOi, TOCTYIHBIMU TEXHUYECKMMHU CPEJCTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOYy4YeHHI0O U I[I03HAHMIO, JII0OO3HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000Opa30BaHUIO, IPOEKTHOM M HCCIENOBATENILCKON JIEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHMs B JallbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU >XU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/J0pPOBbIO, YCTAaHOBKM Ha
3/I0pOBbII 00pa3 *HU3HH, OCO3HAHUE IOCIEACTBUI M HENpPUATHE BPEIHBIX NPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KypeHHsI), HEOOXOAUMOCTH COOJIOACHUS MpaBUIl 0E30MACHOCTH MPU OOpalieHNH
C XMMMYECKMMHM BELIECTBAaMU B OBITY U pealbHOM )KU3HH;

5) Tpya10BOr0 BOCIIMTAHHUSI:

MHTEpEeC K MPAKTHUYECKOMY H3Y4eHHIO Mpodeccuil U TpyJaa pa3IMdHOTO poja, YBaKEHUE K TPydy U
pe3yiabpTaTaM TPYIOBOM NIEATENbHOCTH, B TOM UYHUCIIE HA OCHOBE NPUMEHEHUs NPEIMETHBIX 3HAHWW IO
XMMUH, OCO3HAHHBIN BHIOOp HHIAMBHUIYAIbHON TPASKTOPHUHM MPOJOJDKEHHs 00pa3oBaHUs C Y4ETOM



JUYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB W TOTPEOHOCTEH,
YCIEIHON Mpo(ecCHOHANIBHONW AEATENbHOCTH M pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTBH
aJlanTHPOBATHCS B MPO(PECCHOHAIBHOM Cpene;

6) IKOJIOTHYECKOT0 BOCTIUTAHHUS:

9KOJIOTMYECKHU 11€J1IeCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBAHMS, IMMOHMMAaHHE IIEHHOCTH 3/0POBOTO M 0e30macHOro o0pa3a >KHM3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U IICUXUYECKOMY 3/0POBbIO, OCO3HAHUE I[EHHOCTHU
coOMoIeHns TpaBuil 0E30IacCHOTO TMOBENCHHS NpH paboTe C BEIIeCTBAMM, a TAaKXKE B CHTYaLHUsX,
YTPOKAIOIIKX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TPHUMCHSITh 3HAHWSA, IOJy9aeMble TP W3YYCHHH XHMHH, IS PEIICHUS 3ajad,
CBSA3AaHHBIX C OKPYXAIIEeW INPUPOJHON CpeloM, Ul MOBBIIIECHUS YPOBHS JKOJOTMYECKOW KYJIBTYpHI,
OCO3HAHHUS TJIOOAJTBHOTO XapakTepa SKOJIOIMYEeCKUX NpoOsieM M IMyTed HX peleHUs MOCpPEeACTBOM
METOJIOB XHWMHH, SKOJOTUYECKOTO MBIIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCSA WM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe meranpeaMeTHBIX pe3y/lbTaTOB BBLACISIOT 3HAaUMMBbIE JJ1s1 (OPMUPOBAHKS MUPOBO33PEHUS
oOlieHay4Hble TOHATUS (3aKOH, TEOpHsl, MIPUHIIMII, TUIOTE3a, (PaKT, cucTeMa, MpoIecC, SKCIEPUMEHT U
JPYyroe.), KOTOpPbIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX IPEeIMETaX U MO3BOJISIIOT HAa OCHOBE
3HAHUM U3 ATUX NpPeAMETOB (HOPMHUpOBATH IMPEACTaBICHHE O LEJIOCTHOM HAayyHOM KapTUHE MHpa, U
yYHUBEpCaJbHbIE y4eOHBIE ACHCTBUA (MTO3HABATENbHBIC, KOMMYHHUKATUBHBIC, PETYISITUBHBIE), KOTOPHIC
obecrieunBarOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble Jornyeckue 1ecTBUSA:

YMEHHUS MCHOJb30BaTh NPUEMBI JJOTHYECKOTO MBIIUICHHS IIPU OCBOCHUM 3HAHMI: PACKPBIBATH CMBICI
XUMHYECKUX MOHATHH (BBIIEISATh UX XapaKTepHbIE MPHU3HAKU, YCTAHABIUBATh B3aHUMOCBSA3b C JIPYTHMMHU
MOHATHAMH), HCIIOJIb30BATh TOHATUS JUIsl OOBSACHEHHS OTHENbHBIX (DAaKTOB M SIBJICHUI, BBIOMpATH
OCHOBAaHUS M KPUTEPUU [UIsI KIacCU(PHUKAIMM XHUMHYECKUX BEIIECTB M XUMHUYECKUX PpPEaKIIHid,
YCTaHaBIMBATh MPUYUHHO-CJIEICTBEHHBIE CBS3M MEXAY OObEKTaMH M3Y4YEHHs, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 AaHAJIOTHH), JIeaTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE MPUMEHSITh B MpOlLEecce TMO3HAHUS MOHATHS (IpeaIMEeTHble U MeETalpeIMETHHIC),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIIH, UCIIOIb3yeMbIe B XUMUHU, TPEOOPa30BHIBATH IUPOKO IPUMEHSIEMbIE
B XMMHUH MOJICNIbHBIE MMPEACTABICHUS — XUMHUECKUN 3HAK (CHMMBOJI AJIEMEHTA), XUMHUYecKas Gopmyna u
ypaBHEHUE XMMHUYECKON peakiuu — MpH pPeUIeHHH Y4eOHO-TIO3HABATENbHBIX 3aJad, ¢ Y4ETOM STHX
MOJIENIbHBIX TPEJACTaBICHUN BBISBIATH M XApAaKTEPHU30BaTh CYUIECTBEHHBIE IPU3HAKU HM3y4aeMbIX
O0OBEKTOB — XMMHYECKHX BEIIECTB M XHMHUYECKUX pEaKUWd, BBISABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBA3M U MPOTUBOPEUHUS B U3y4AEMBbIX ITPOLECCAX U SABICHUSIX.

Ba3oBble ncciiegoBare/ibCKue AeiCTBHA:

YMEHUE MCHOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE WMHCTPYMEHTA IO3HAHUS, a TaKXKe B
KauyecTBE OCHOBBI s (OpMHpOBaAHHS THUIOTE3bl IO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

MPHUOOpETEHHUE OMBITA M0 TUIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEICHUIO YYEHHUYECKHUX IKCIIEPUMEHTOB,
yMeHue HaOmogaTh 3a XOJOM IIpollecca, CaMOCTOSTENIHO IPOTHO3UPOBaTh €ro  pe3ynibTar,
dbopmynupoBath 0000IIEHHUS W BBIBOABI MO pE3yiabTaTaM MPOBEAEHHOTO OIMbITA, HCCIEAOBAHUSA,
COCTaBJIATh OTYET O MPOAETaHHOM padoTe.

Padora ¢ undpopmanueii:



YMEHHE BBIOMpPATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH MH(DOPMAIUIO PATUYHBIX BUAOB U (Bopm
MPEJCTAaBICHUS, TOIY4aeMyI0 M3 pa3HBIX MCTOYHHMKOB (HAyYHO-IOMYJISIpHAS JINTEpaTypa XUMUYECKOTO
coJiepKaHus, CIpaBOYHbIE OCcOOus, pecypchl HTepHEeTa), KPUTUYECKH OLIEHUBATh NMPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHUIO;

YMEHHE NPUMEHATHh pa3IMYHbIE METOJBl M 3alpoChl NpU TOUCKE W 0TOOpe uHpOpMAIMKd |
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX Ul BBINOJHEHHS Yy4eOHBIX W TI03HABATENBHBIX 3aj]ad
OTpENEeNEHHOTO THIA, MPHOOpPETeHHWE ONbITa B  OOJIACTH  HCIOJIB30BaHUS  WH(MOPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAZICHWE KYJIbTYPOW aKTUBHOTO WCIOJB30BAHUS PA3THIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMPATh ONTUMAIbHYIO (pOpMy MpenacTaBieHus HHPOpPMAIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJadd HECIOKHBIMH CXEMaMHM, JuarpaMMmamMmu, JIpyrumu (opmamu
rpaguKud U UX KOMOUHAIUSIMU,

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B TpoIlecce Y4eOHOH M HMCCIIeOBATENbCKON eI TeTbHOCTH
WHPOPMAIMIO O BIMSHUHM TPOMBIIIJICHHOCTH, CEIIbCKOTO XO3SHCTBAa W TPAHCIOPTa HA COCTOSHHE
OKpYKarolel NPUPOTHON CPEIBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE el CTBHUS:

YMEHHS 3a7jaBaTh BOIMPOCHI (B X0Jie Auayiora U (Win) AMCKYCCHH) MO CYHIECTBY 00CYKIaeMOIl TeMblI,
(bopMyITHPOBATh CBOU MPEIOKEHHSI OTHOCHTEIBHO BBITIOTHEHUS TPEITIOKESHHON 3a/1auu;

YMEHHUSI TIPEJICTABIIATH IIOJyYCHHBIE PE3YJIbTaThl TO3HABATENFHON NEATETBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNlaTh MPE3CHTAINI0 PE3yJIbTATOB BBIMOJHEHHS XUMHUYECKOTO HKCIIEPUMEHTA
(JrabopaTtopHOTO OTMBITa, JaOOPATOPHON pabOTHI IO WCCICIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO
MIPOEKTA);

YMEHHSI y4eOHOro COTpPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IIO3HAaBAaTEIbHOW U
HCCIIEIOBATENIbCKON JESITEIbHOCTH TMPU PEUICHUH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéra oOuux
MHTEPECOB M COIVIACOBaHUS MO3uLUi (oOcyxkIeHus, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpJUHAIMS COBMECTHBIX ACWCTBMIA, OMNpENelIeHUEe KPUTEPUEB IO OICHKE KauecTBa BBIIIOJHEHHOU
paboTHI U ApyTHe).

PeryasiTuBHble YHHBepPCcaJbHbIE Y4eOHbIE 1eCTBUA:

YMEHHE CaMOCTOSITENIbHO  OMpeNeNsTh e  JCSTeNbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATD,
KOHTPOJMPOBaTh M HpPU HEOOXOJIUMOCTH KOPPEKTHPOBATh CBOIO AESITEIbHOCTb, BBIOMpaTh Hamboiee
s¢dekTUBHBIE CIOCOOBI pelIeHns y4eOHbIX U MO3HABaTeNbHBIX 33/1a4, CAMOCTOSITEILHO COCTaBJIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN alrOPUTM JEHCTBUM NMPHU BHINOJHEHUH 33JaHUN ¢ YYETOM MOJIy4EHUS
HOBBIX 3HaHUN 00 WH3y4aeMbIX OOBEKTax — BEIIECTBAX W PEAKIHIX, OLEHUBATh COOTBETCTBHE
MOJIyUEHHOTO pe3yabTaTa 3asBICHHOM I€NIM, YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI,
npeyiaraéMble B YCIOBUU 3aJaHHI.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHUIO O0S3aTENBHOTO COJEPIKaHUS, YCTaHOBJICHHOTO
JTaHHOU (enepalbHON paboueil mporpaMMou, BBIIENAIOT: OCBOCHHbBIE 00YYarOIIUMHUCS HAayYHbIe 3HAHUS,
YMEHHUSI ¥ CIOCcOObI IeHCTBUH, crienuduueckue Ui MpeaMEeTHON 00macTu « XUMHUs, BUIBI JESITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEPHpETAINH, MPEoOpPa30oBaHUI0 U MPUMEHEHUIO B Pa3IHYHBIX
y4eOHBIX U HOBBIX CUTYAIHSIX.

K xoHiy oOyueHus B 8 kJiacce IpeIMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)kaThb
Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

®  PacKpbhIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHATHUN: aTOM, MOJEKYlTa, XUMUYECKHI JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMeECh (OJHOPOJHAs M HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAsT aTOMHAss M MOJEKYJsIpHas Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJIAIpHAs Macca,
MaccoBasi J0JIsI XMMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBI 00bEM, OKCH, KUCIOTa, OCHOBAHUE,



COJIb, DJIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKHCICHHS, XUMHUECKasl PeaKius, KIACCH(PHUKALNS PEaKIIHii:
peaKkMy COCJMHEHUS, PEaKIUH pPAa3JIoKEHUs, PEeaKIMHU 3aMeIleHus, peaknuu oOMeHa, HK30- H
SHJIOTEPMHUYECKUE PEAKIMH, TEIUIOBOKH A(PQEKT peakiuu, Sapo aToMma, SJIEKTPOHHBIA CIIOW aroma,
aToOMHasi OpOuTallb, PagUyC aToMa, XUMUYECKas CBA3b, MOJIAPHAs M HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, HOH, KaTHUOH, aHHOH, pPacTBOP, MaccoBasl J10Jis BellleCTBa (MPOLIEHTHAs KOHLIEHTpAIMs) B
pacTBope;

®  JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHH U MPUMEHSTh 3TU MOHATUS MPU
OTIMCAaHUU BEIIECTB U UX MPEBPAICHUN;

®  JCMOJB30BaTh XHMHYECKYI0 CHMBOJMKY U COCTaBJCHUS (OpMya BemIeCTB M ypaBHEHHU
XUMHUUYECKUX PEAKIIU;

®  ONpeleNsITh BAJEHTHOCTh aTOMOB 3J€MEHTOB B OWHApHBIX COEJAMHEHUSX, CTENEHb OKHUCICHHS
3JIEMEHTOB B OMHAPHBIX COEIUHEHMSIX, IPUHAAIEKHOCTD BEIIECTB K ONPeIeIEHHOMY KIIacCy COEIMHEHUN
o ¢hopmysaMm, BUJ XUMHUECKOUN CBSI3M (KOBAJICHTHAS U MOHHAs) B HEOPTaHUYECKUX COCTMHECHUSX;

e packpeiBaTh cMmbIci [lepuoanueckoro 3akona /. 1. MeHneneeBa: 1eMOHCTPUPOBATh MOHUMAaHUE
MEPUOIMYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX MOJIOkeHHs B llepmoamueckoi
CUCTEMeE, 3aKOHOB COXpPaHEHMsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUECHUS,
3aKkoHa ABOTaapo;

® OMHWCHIBaTh W XapakTepuszoBaTh TaOmumuHyto (opmy Ilepuogudeckoil CHCTEMBl XUMHUYECKHX
AJIEMEHTOB: pa3iuyaTh MOHATUSA «TJIaBHasg mnonarpymmna (A-rpynma)» u «mobouynas noarpynna (b-
Ipylma)», Majable W OOJbIINE NEPUOAbl, COOTHOCUTH OO0OO3HAYEHHS, KOTOpPbIE HMEIOTCS B Taliuile
«Ilepmognueckass cucrema xumuueckux snaemeHToB J[. WM. MeHneneeBay ¢ YUCIOBBIMH
XapaKTepUCTUKaMH CTPOCHMSI aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB W 3apsl siapa, oOllee 4Yucio
AIIEKTPOHOB U pacnpeieNieHUe X MO AIEKTPOHHBIM CIIOSIM);

e  iaccupUIUPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPraHUUYECKHUE BEIECTBA, XUMHUUYECKUE PEaKIUU
(TI0 YKCTy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TETUIOBOMY 3P deKTy);

®  XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
MOATBEPXK/asi OINHCAHUE [PUMEPAMHU MOJEKYIISIPHBIX YPABHEHH COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIuii;

®  [POrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaUECTBEHHOTO COCTaBa, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUM B Pa3JIMYHBIX YCIOBUSIX;

®  BBIUHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYHO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMUMHYECKOTO 3JeMEeHTa 1o (opMysie COSAUHEHHUs, MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOpE, MPOBOAUTH
pacy€Thl 0 ypaBHEHUIO XUMHUYECKOM peaKkIuu;

® [PUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIbHON JNEATEIbHOCTH — aHAIW3 U CUHTE3, CPAaBHEHUE,
000011eHre, CUCTEMAaTH3AIlNI0, KIACCU(UKAIIMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€M — IS
W3Y4YEHUsl CBOMCTB BEIIECTB M XMMHUYECKUX PEAKUUN, €CTECTBEHHO-HAyYHbIE METOJAbl IO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH);

e cJeloBaTh MpaBUJIaM MOJH30BAHHS XUMHUYECKON MOCYIOM W J1abOopaTOpHBIM 00OPYIOBaHHEM, a
TaKKe TMpaBUjaM OOpaIEHUs C BEIIeCTBAMU B COOTBETCTBUUM C HHCTPYKIHUSIMH TIO BBITIOJHEHUIO
1a60PaTOPHBIX XUMHUYECKUX OTBITOB MO MOMYYSHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOIA U
KHCJIOPOJa), MPUTOTOBIIEHUIO PAaCTBOPOB C OMpPEAEIEHHON MaccoBOM J10Jiell pacTBOPEHHOIO BEIIECTBa,
IJJAHUPOBaTh M MPOBOJAUTh XMMHUYECKHE SKCIEPUMEHTHI 10 PAClO3HABAHUIO PACTBOPOB IIENIOYEH U
KHUCTIOT ¢ TIOMOIIBIO HHAUKATOPOB (JIaKMYC, PeHONPTaTeHH, METUIOPAHXK U JPYTHUE).

K xonmy oOydenus B 9 kijacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJHKHBI OTpPa)XaTb
c(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:



®  pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX MOHATUN: XMMHUYECKUHM 3JIEMEHT, aTOM, MOJIEKYJIA,
HOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CII0)KHOE BEILIECTBO, BAJIEGHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHUCIICHUS, XUMUYECKas peaKkius, XUMHUYecKas CBS3b, TEIUIOBOW 3(P(EeKT peakiuu, MoJb,
MOJISIPDHBIN 00BEM, PacTBOP, IMEKTPOIHUTHI, HEAIEKTPOIHUTHI, JICKTPOIUTHUECKAS JUCCOIMAIHS, PEAKIIH
MOHHOTO OOMEHa, KaTaln3arop, XMUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pPEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ pPEAKLUH, OKUCIMTEIb, BOCCTAHOBUTENIb,  OKHUCIEHUE U
BOCCTAHOBJICHHE,  aJUIOTPOIUs, aMQpOTEPHOCTh, XHMHYECKas CBs3b (KOBAJICHTHAs, HOHHA,
MeTaJlJIn4yecKasi), KpHUCTaUIMYecKass peléTKa, KOppo3us METaIoB, CIUIaBbl, CKOPOCTh XHMHUYECKOMN
peakuuu, npenenpbHo ponycrumas konuentpanus [1JIK BemecTsa;

®  WJUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMMUECKUX MOHATUN U MPUMEHATH 3TU MOHATUS IPU
OTMCAHUU BEUIECTB U UX MPEBpalllEHUl;

®  WCIIOJIb30BaTh XMMMUYECKYI0 CHMBOJIUKY JUIsI COCTaBieHHs (OpMyN BEIIECTB M YpaBHEHUU
XUMHUYECKUX PEAKIINN;

®  ONpeleNsiTh BAJICHTHOCTb M CTENEHb OKHUCICHHMS XUMHUYECKHUX DJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, MPHUHAJUIEKHOCTh BELIECTB K ONPEACIIEHHOMY KJlacCy COeIMHEHUN 1o (Gopmynam,
BHJI XUMHYECKOHN CBSI3U (KOBaJIEHTHAs, MOHHAsI, META/NINYeCcKasi) B HEOPraHUYECKUX COSAMHEHUSX, 3apsij
MOHA MO0 XMMHYECKON (Qopmyle, XapakTep Cpelbl B BOAHBIX PAacTBOpaxX HEOPraHMYECKUX COEAMHEHUH,
THUI KPUCTAIIMYECKOHN PEerIETKN KOHKPETHOTO BEIECTBA;

e packpbeBath cMbica Ilepmonnueckoro 3akona JI. M. MennpeneeBa M JI€MOHCTPUPOBATH €r0
MMOHMMAaHKE: OMHUCHIBATh U XapaKTepu30BaTh Ta0nuuHyo Gopmy Ileproanueckoil CUCTEMBI XUMUYECKHX
AJIEMEHTOB: pa3iuyaTh MOHATUSA «TJIaBHasg mnonarpymmna (A-rpynma)» u «mobouynas noarpynna (b-
rpymma)», Maible U O0JblINe MePHOIbl, COOTHOCUTH 0003HAYEHHUSI, KOTOPbIE UMEIOTCS B MEPUOTNYECKOMN
Tabyuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
sapa, oOIee YKCIIO 3JIEKTPOHOB M PACHpECICHHE MX MO 3JEKTPOHHBIM CIIOSIM), OOBICHATH oOIIne
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUMHEHHM B Ipejaerax MalblX NepuoioB U
TJIaBHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

e iaccupUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAHUYECKUE BEUIECTBA, XUMUYECKHE PEaAKIIHU
(Mo yMcny M cOCTaBy Y4YacTBYIOIIMX B pPEaKIMM BEILIECTB, MO TEIIOBOMY 3(pdeKTy, M0 H3MEHEHHIO
CTETEeHEeN OKUCICHNUS XUMHUYECKHX 3JIEMEHTOB);

®  XapaKTepu3oBaTh (OMHUCHIBATH) 0OIIME U cHeludHUUecKue XUMUYECKHEe CBOWCTBA MPOCTHIX U
CIIOXHBIX BEIECTB, MOATBEPKJas ONHCAHWE TPUMEPAMH MOJIEKYJISAPHBIX M HWOHHBIX YypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

®  COCTaBJISITh YPaBHEHUS DIIEKTPOJUTHYECKON TUCCOLHUAIIMK KUCIIOT, IIeI0oUel U COJIeH, TOJTHbIE U
COKpalIE¢HHBbIE ypaBHEHHUS pEaKIUil HOHHOTO OOMEHa, YpaBHEHHUS peakiuil, MOATBEP>KIAIOIINX
CYIIECTBOBaHHE IEHETHUECKOM CBS3U MEX/Ty BELIECTBAMU PA3IUYHBIX KIIACCOB;

®  PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO allaHCca 3TUX PeaKLUi;

®  [IPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH IPOTEKAHHUS
XMMHMYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX;

®  BBIYNCIATH OTHOCHUTENBHYI0 MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BEIECTB, MAacCOBYIO JOJIO
XMMUYECKOTO 3JIeMeHTa Mo (GopMysie COEUHEHUs, MAaCCOBYIO JOJIO BEIIEeCTBA B pacTBOPE, MPOBOJIUTH
pacuéTel 10 YpaBHEHUIO XUMUYECKON peaklnu;

e coOmojaTh MpaBWia MOJb30BAHUS XMMUYECKOH MOCYH0N M J1abopaTopHBIM 00OpYJIOBAaHUEM, a
TaKke IMpaBuia OOpalleHUs] C BEIIECTBAMH B COOTBETCTBMM C HMHCTPYKIHMSIMM IO BBITIOJIHEHUIO



71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U
YIIEKUCIIOTO rasa);

® TPOBOIUTH pPEAKLUUH, MOATBEPKIAIOIINE KAUYECTBEHHBI COCTaB PAa3JIMYHBIX  BEIIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpPHUI-, OpOMHI-, HOAMI-, KapOoHaT-, pocdar-, cumkar-, cyabdar-,
THJIPOKCU-UOHBI, KaTHOHBI aMMOHHS W HOHBI M3YYEHHBIX METaJUIOB, MPHUCYTCTBYIOUINE B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIIECTB;

® TPUMEHSTh OCHOBHBIC ONEPAI[MH MBICIUTEILHONW JNESITEIBbHOCTH — aHaJM3 U CHHTE3, CPAaBHEHHE,
0000IIeHNe, CUCTEeMAaTH3AINIO, BBISABICHHE MPUYMHHO-CICICTBEHHBIX CBSI3€H — Ui M3y4YECHUsSI CBOMCTB
BEIIECTB U XUMUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS — HAOJIOACHUE, U3MEPEHHE,
MOJEIIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonunyecTBo yacos DJIeKTPOHHbIE
udpoBbie
Ne i/ HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI Koutpoabhubie | IIpakTuyeckue (uitpp )
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pa3nea 1. IlepBoHayanbHble XMMHYECKHE TIOHATHUS
11 XuMusi — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 9 bubnuoreka [JOK
' MIPAKTHUYECKON JIEATEIbHOCTH YEJI0BEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 BeniecTBa n XuMHU4YeCKUE peakiuu 15 1
B peakd https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

bu6mmoreka [IOK
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 httos://m.edsoo.ru/741837¢
bu6mmoreka [JOK
2.2 Bonopon.ITonsiTue 0 KMCIOTax U COAX 8 1 httos://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3 Boga. P I 0 5 1 1
O/1a. FACTBOPRL. LIOHATHE 00 OCHOBAHILX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTMHEHU 11 1 1 Bubmorexa OK
https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnean 3. Illepuoanueckuii 3axkon u Ilepuoguyeckas cucrema xumuideckux 31eMeHToB /I, . Mengeneea. CtpoeHune arToMoB. XMMHYeCKas
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUHN

ITepunoanueckunt 3axoH u Ilepuoaudeckas cucrema bubnuoreka [IOK

3.1
xumudeckux 3neMenToB . . MenaeneeBa. CtpoeHue https://m.edsoo.ru/7f41837c



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

aToMa

3.9 Xumuueckas cBsizb. OKHUCIUTEILHO- 8 bubmuoreka [JOK
' BOCCTAaHOBUTEJIbHBIE PEAKLINHU https://m.edso0.ru/7f41837c
bubmmoreka [{OK
Hroro no pazne 15
TOTO HO PasAcly https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmorera [JOK

https://m.edsoo.ru/7f41837¢c
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9 KIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
udpoBbie
Neni/m | HamMeHoBaHMe pa3/ieJioB U TeM MPOrpaMMbl Konrpoabnsie | IIpakTuueckue (uitpp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. BemecTBo H XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriydiieHne 3HaHUN OCHOBHBIX Pa3/IeoB 5 1 bubnnorexa [JOK

' Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XHUMHYECKUX PEaKIIUi 4 bubmmorexa [JOK

' p peaid https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIMALINS. XUMUYECKUE PEaKIIUU 8 1 1 bu6moreka [IOK

' B pacTBOpax https://m.eds00.ru/7f41a636

Hroro mo pazgeny 17

Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapakTepucTuKa XuMuueckux aneMeHToB VIIA- 4 1 bubnuoreka [IOK

' rpynsbl. ['amoreHst https://m.edso0.ru/7f41a636
59 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHX 1eMeHTOB VIA- 6 bubnuoreka [JOK

' rpymmnbl. Cepa U €€ CoeTMHeHUs https://m.edso0.ru/7f41a636
53 OO6m1ast XxapaKTepUCTHKAa XUMHUUYECKHUX AIeMeHTOB V A- 7 1 bubnnoreka [JOK

' rpymnmbl. A30T, Gochop U UX cCoOeTUHEHUS https://m.edso0.ru/7f41a636
54 OO01as XxapakTepuCcTUKa XUMUYECKHUX dlieMeHTOB |V A- 3 1 9 bubnnoreka [JOK

' rpyHnbl. YTIEpoa U KPEMHUN U UX COCAUHEHUS https://m.edso0.ru/7f41a636

Hroro no paszneny 25

Pa3pnen 3. Merasibl 4 MX COeIMHEHHUS
3.1 OO01111e cBOIiCTBA METAILIIOB 4 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

3.2 Baxxuetinme MeTajuibl U UX COCTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpyzamomias cpeaa

4.1 B 3HU YeJIOBEKa 3 bubmmorexa [TOK
' CIIECTBA M MATCPUAIIBL B KK . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK

C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
No Koun4yecTBo yacos DJIeKTPOHHBbIE
. Tema ypoka uudpoBbie
n/n Kontp-nbie | IIpakTnuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 [Ipenmer xumun. Posib XuMuM B KU3HU YesioBeka. Tema u 1 bubmmoreka [{OK
BEIllECTBA https://m.edsoo.ru/ff0d210c

2 [TousiTHE O METOAAX TIO3HAHMS B XUMUHU 1 brbmmorexa [OK
https://m.edsoo.ru/ff0d227e

3 [Tpaktruueckas padota Ne 1 «IIpaBwia paboThI B 1abopaTopuu 1 1 bubmuorexa [JOK
1 pu€MbI 00paleHust ¢ 1ab0PaTOPHBIM 000PYIOBAHUEM» https://m.edsoo.ru/ff0d23dc

. bu6moreka [IOK
4 YucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMecei 1 httos://m.edsoo.ru/ffod26ca

5 [TpakTuueckas padota Ne 2 «Pa3znenenue cmeceit (Ha mpumepe 1 1 bubnuoreka [IOK
OYHMCTKHU TIOBAPCHHOU COJIH)» https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
0 ATOMEL H MOJICKYJIb L https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CMBOJIBI) XUMHYECKHUX 1 bubnuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 CIOKHBIE BEIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d2d50

10 3aKO0H MOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas hopMyIa. 1 bubnuoreka [JOK
BaneHTHOCTh aTOMOB XUMUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2eae

1 OTtHocurenbHast arToMHast Macca. OTHOCUTENbHAS 1 bubnunoreka [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c



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
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https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK

12 MaccoBas 107151 XMMUUYECKOTO 3JIEMEHTA B COSAMHEHUH httos://m.edsoo.ru/F0d350c
bubnuorexa [JOK
13 Konnuecto BemecrBa. Mousib. Molisipaas macca https://m.e dSO(])_.[ru /1005230
14 dusnyecKkrue 1 XUMUUIECKHE SIBJICHUS. XUMUYECKash PEaKIIHs brbmmorexa LOK
https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBUs MPOTEKAHUS XUMUYECKUX PEAKITUH brbmmorexa [OK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMUYECKHE YpPaBHEHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0d3b88
17 Brrunciienus koJimuecTBa, MacChbl BEMIECTBA 110 YPaBHEHUSIM bu6mmoreka [IOK
XUMHUYECKUX PEeaKIHil https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuuecKux peakuuii (CoeTuHeHus, bubnuoreka [IOK
paslioKeHus, 3aMeIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIH-dHITUKIOTIEAUCT. O000IIIeHNE U bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padoTta Nel o teme «BemecTBa n XuMU4uecKue bubnuoreka [IOK
peaxkuum» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — bubmuoreka [JOK
3JIEMEHT W pOoCcTOoe BeniecTBo. O30H https://m.edsoo.ru/ff0d448e
99 Ou3nyecKkue U XUMHUYECKHUEe CBOMCTBA KUCIOPOa (peakiuu bubnunoreka [JOK
okucieHus, ropenue). [lornsatue 006 okcuaax https://m.edsoo.ru/ff0d4614
93 CriocoObl mostyueHus: KUCI0po/ia B 1abopaTopuu U bubnunoreka [JOK
npoMblIluieHHOCTH. [IpuMeHenue kucaopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢ pexT XUMUUECKONH peakiuu, MOHITHE O
24 TEPMOXHUMHUYECKOM YPaBHEHUH, K30~ U SHIOTEPMHUECKHUX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d4790
peakumsx
25 TonnuBo (HedTh, yroiab U MeTaH). 3arpsi3HEHUE BO3yXa, bubnuorexa [IOK
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CroCcoOBI €ro Mpe0TBPAIIECHUS

https://m.edsoo.ru/ff0d4c4a

26 [Tpaktuyeckas padora Ne 3 o teme «llonyuenue u bubmuorexa [IOK
coOupaHue KUCIOPO/Ia, H3yICHHUE €0 CBOHCTB https://m.edsoo.ru/ff0d4ae2

97 Bopopon — snemeHT u npocroe BemectBo. HaxoxaeHnue B bubnuorexa [JOK
pupoie https://m.edsoo.ru/ff0d4dd0

28 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. bubmmoreka [{OK
[IpumeHnenue Boopoaa https://m.edsoo.ru/ff0d4dd0

bubnnorexa [JOK
29 [TonsaTue o KUCIOTaX U COJISIX httos://m.e dSO(])_.Iru 1045042
30 CrrocoOBI IMOJTydeHHUs BOJAOPO/Ia B TAOOpaTOPHH l:tfrsz/P/I;T:;;?r?/I:f 044ddo

31 [IpakTueckas padota Ne 4 o teme «llomydenue u bubnuoreka [JOK
cobupaHue BOJOPOa, U3yIECHUE €TI0 CBOWCTBY https://m.edsoo.ru/ff0d4f42

. " bubnuoreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3ak0OH ABOTaApO httos://m.e dsogru If0d5426

33 Boruncnenus 00bEMa, KOJIMUECTBa BEIIECTBA ra3a 1o ero bubnuorexa [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brruncienust 00bEMOB ra3oB 10 YpaBHEHUIO PEeaKIUU Ha bubnmuoreka [JOK
OCHOBE 3aKOHA 00BEMHBIX OTHOLICHHH ra30B https://m.edsoo.ru/ff0d5708

35 Pu3nyecKkrue 1 XMMUYECKHE CBOMCTBA BObI Bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a

. bubnnoreka [JOK
36 CocraB ocHoBanwuil. [lonsTre 006 HHIMKATOpPAX httos//m.e dsocl)_.[ru 1005962

37 Bona kak pactBoputens. HachllieHHbIE M1 HEHACHIILIEHHbBIE bubnunoreka [JOK
pactBOpbl. MaccoBas 10JIs1 BELIECTBA B PaCTBOpE https://m.edsoo.ru/ff0d5b40

ITpaktuyeckas pabora Ne 5 o teme «IIpurotoBnenue
38 PacTBOPOB C OIPEACIEHHON MacCOBOM I0JIEM paCTBOPEHHOTO bubmorexa LIOK

BCIICCTBaA»

https://m.edsoo.ru/ff0d5eba
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39 KonTtponsnas padora Ne2 o reme «Kucnopoa. Bomopon. bubmuorexa [IOK
Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTas, Kiaccuukaius, HOMEHKIaTypa bubnuorexa LIOK
https://m.edsoo.ru/ff0d664e
41 [lomydenne u XUMUYECKHE CBOMCTBA KHCIOTHBIX, OCHOBHBIX U bubmuoreka [IOK
aM(OTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, KIacCu(pUKaIMsl, HOMEHKJIATypa brbmmorexa [OK
https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHYECKUE CBOMCTBA OCHOBAaHUH Bubnuorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaims, HOMEHKIATypa bubamorera LOK
https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne u XUMHUYECKHE CBOMCTBA KUCIIOT bubamorera LOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIATypa, CIOCOOBI MOTyIeHUS, bubnuoreka [IOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[TpakTruueckast padota Ne 6. PereHue sxcriepuMeHTaIbHBIX
47 3an1au 1o Teme «OCHOBHBIE KJIaCChl HEOPraHUYECKUX bubmmorexa [TOK
B https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
48 ['enernueckas cBsi3b MEXKY KJIACCAMHU HEOPraHUYECKHUX bubmuoreka [JOK
COECOUHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka [JOK
49 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN htts://m.edso0.ru/00adach?
50 KonTponsnas padora Ne3 no teme "OCHOBHBIE KJIaCChI bubnunoreka [JOK
HEOPraHUYECKUX COeAMHEHUI" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKY KIACCU(PUKAIIUU XUMUYECKUX HIIEMEHTOB. bubnuoreka [JOK
IToHATHE O IpyIIIaX CXOIHBIX 2JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 ITepunoanueckunt 3axoH u Ilepuoanudeckas cucrema bubnuoreka [IOK
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xumudeckux anemeHToB J. . Meneneera

https://m.edsoo.ru/00ada52c

53 [Iepuoasl, rpynmsl, HOATPYIIIBI Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
bubmmoreka [{OK

o4 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomsl httos://m.e dSO(])_.[ru 100ada342

55 CtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB bubnuorexa [JOK

[Tepuonnueckoit cucremsl Jl. . Menneneena https://m.edsoo.ru/00ada6bc

56 XapakTepuCcTUKa XUMHAYECKOT0 3JIEMEHTA I10 €70 MOJIOKEHUIO bubnnorexa [JOK

B [Iepnognueckont cucreme 1. 1. MenneneeBa https://m.edsoo.ru/00ada824
3nauenue [leproanueckoro 3akoHa Jjsl pa3BUTHS HAYKH U

S7 npaktuku. /. 1. MenzaeneeB — y4€Hblii, menaror u bubnmorexa [JOK

https://m.edsoo.ru/00ada96e
TpakKIaHUH

58 DIEeKTPOOTPHUIIATEIILHOCTh ATOMOB XUMHUYECKUX 3JIEMEHTOB bubmorera [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK

59 Hornas ximireckas cosisb https:// m.edso;I ru/0Oadac34

60 KoBanentHas nonsipHas XuMu4eckasi CBS3b bubmorera [IOK
https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenospHas XUMUYECKas CBSI3b bubmorera [JOK
https://m.edsoo.ru/00adaab9

62 Crernenb OKUCICHUS bubmorera [JOK
https://m.edsoo.ru/00adae28

63 OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH bubmorexa HOK
https://m.edso00.ru/00adb076

64 OKHCIIUTEIN U BOCCTAHOBUTEIIN bubmorexa HOK
https://m.edso00.ru/00adb076

65 KonTtponsHas padota Ne4 o reme «CtpoeHue aToma. bubnuorexa [IOK

XHMHYECKas CBA3bY

https://m.edsoo.ru/00adb486
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. . bubnuorexa [JOK
66 P . 0606 1
e3epBHBIN ypok. O000IIeHre U chucTeMaTH3alns 3HAHU T httos://m.edsoo.ru/00adb33c
. . bubnuorexa [JOK
67 Peze . 06006 1
pPBHEI ypok. O000IIeHNEe U cHCTeMaTH3allns 3HAHU T httos://m.edsoo.ru/00ad9ch?
. . bubnuorexa [JOK
68 Peze ok. O0o01IeHne u cuc 1
PBHBIN YPOK IICHUE W CUCTEMAaTH3aIlHsI 3HAHHU httos://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME
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9 KIIACC

KoauvecTBo yacos
Ne DJIeKTpOHHbIe HH(poBbIe
Tema ypoka Konrtp-bie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 bubmmoreka [IOK
xuMuueckux anemeHToB . 1. Menneneesa https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnuorexa [JOK
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB https://m.edso0.ru/00adb6b6
3 Knaccudukaiys 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB 1 bubmorexa LOK
P p https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKO# CBS3HM M TUIIBI KPUCTAJUTHYECKUX PEMIETOK 1 bubmorexa OK
P P https://m.edsoo.ru/00adbac6
5 Kontponbras padota Nel o reme «IloBTopenue u 1 1
yriyOJieHHe 3HaHUW OCHOBHBIX Pa3fesioB Kypca 8 Kiaccay
6 Knaccudukanus XuMudeckuX peakiuii mo pa3iIndHbIM 1 bubnuoreka [IOK
MpU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsiTue o ckopocTu XUMHUUYecKo# peakiuu. [Tonstue o 1 bubnuoreka [JOK
TOMOTE€HHBIX M T€TEPOTE€HHBIX PEAKIIHUIX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. PaKTOPHI, BIUSIOLINE
. bu6mmoreka [JOK
8 Ha CKOPOCTh XUMUYECKOW PEAKIINH U MOJIOKEHUE 1
https://m.edsoo.ru/00adc28c
XMUMHYECKOTO PaBHOBECHS
bubmuoreka [JOK
9 OKHUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1
https://m.edsoo.ru/00adcade
10 Teopus snexkTponuTUUecKor qucconuanuu. CUIIbHbIE U 1 bubnunoreka [JOK
cy1abble IEKTPOITUTHI https://m.edsoo.ru/00adcd68
bu6mmoreka [JOK
11 HNoHHble ypaBHEHUS peakiuil 1
P peatdt https://m.edsoo.ru/00add448
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12 XUMUYECKHE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE bubnmoreka [JOK
MPECTaBICHUN 00 SJIEKTPOIUTHUECKON JUCCOLHUAIIIH https://m.edsoo.ru/00add5d8

13 XUMUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 bubnuorexa [JOK
BIEKTPOJIUTUYECKON AUCCOUALINT https://m.edso0.ru/00add8b2

14 [TonsiTue o ruaponu3e coJien brbmmorexa [OK
https://m.edsoo.ru/00add9d4

. bubnuorexa [JOK
15 O060061eHre U cucTeMaTu3alus 3HaHu| httos//m.e dSO(])_.II’U 100addd12

16 [IpaxTueckas padorta Ne 1. «Perienue skcrepuMeHTaIbHBIX bubnuorexa [JOK
3a/1a4» https://m.edsoo.ru/00addbfa

17 KonTpombnas pabota No2 o teme «NeKTpOIUTUYECKas bubnuoreka [IOK
quccoranys. XMMHYECKHE PEaKIIMU B PACTBOPAX» https://m.edsoo.ru/00addecO

18 OO6mrast XxapaKTepUCTHKA TaJOTeHOB. XMMHUYECKHE CBOMCTBA bubmuotexa [JOK
Ha MpuMepe Xjaopa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. ComsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, bubnuoreka [IOK
MOJIy4€HHE, TPUMEHEHUE https://m.edsoo.ru/00ade104

20 [Tpaktuueckas padota Ne 2 o teme «Ilomydenue coystHOM bubnuoreka [JOK
KHUCJIOTBI, U3y4YECHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348

21 BrrunciieHus no ypaBHEHHUSIM XUMHUYECKUX PEaKILIi, €CIIu bubnuoreka [JOK
OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edso0.ru/00ade488
22 O6mas xapaktepucTuka 3neMeHToB VIA-rpynmsl Eg:;;;f;igﬁ}é 0ade6da

23 AmotponHbie MoauUKaIMU cepbl. HaxoxaeHue cepbl U e& bubnunoreka [JOK
COCJIMHEHMH B IIpUpoAe. XUMHUECKHE CBOMCTBA CEPhI https://m.edsoo.ru/00ade64a

24 CepoBosopo, cTpoeHue, (U3NIECKUe U XUMUIECKHE bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HMUECKUE U XUMUYECKHE bubnuoreka [JOK

CBOI’ICTB&, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XHUMHUYECKHE pCaKknum, JC)KaAIKHUE B OCHOBC IPOMBIIIIJICHHOTO

26 croco0a MoJry4eHus: CEpHON KHUCIOThI. XUMUYIECKOE bubmmorexa [JOK
. https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOLIEH cpeibl COETMHEHUSIMU CEPbI
27 Brrunciienne MaccoBoil 1011 BBIXOAA MPOIYKTa pEaKUU bubnmorexa [TOK
https://m.edsoo.ru/00adec8a
OOm1ast xapakTepUCTHKA AJIEMEHTOB V A-rpymniibl. A30T,
28 pacrpocTpaneHue B Ipupoje, GU3NIecKue H XUMHIECKHIE bubnrotexa LIOK
. https://m.edsoo.ru/00adeea6
CBOICTBa
29 AmMuak, ero (pu3nyecKue U XuMUYECKHe CBONCTBA, bubnuorexa [JOK
MTOJTy4eHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 [IpaxTnueckas padota Ne 3 no teme «llomydenne ammuaka, bubnuoreka [IOK
W3y4YEHUE €r0 CBOWCTB) https://m.edsoo.ru/00adf180
31 A30THas KUCIOTa, €€ PrU3NUecKre U XUMUYEeCKHe CBOMCTBa bubnmorexa [JOK
https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B KQUe€CTBE
32 MHHEPAJTbHBIX YI00peHU. XUMHUYECKOE 3arpsi3HEHNE bubmorexa [TOK
. https://m.edsoo.ru/00adf518
OKpY’Kalolllel cpeibl COeANHEHUSIMHU a30Ta
33 dochop. Oxcua pochopa (V) u pochopnas kuciora, bubnuoreka [JOK
(bu3UYeCcKre U XUMHUYECKUE CBOMCTBA, MTOJTyYCHHE https://m.edsoo.ru/00adf68a
34 Hcnonws3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX bubnnoreka [JOK
ynoopeHuii. 3arpsa3HeHne npupoaHoil cpeapl hocharamu https://m.edsoo.ru/00adfc20
35 Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u bubnunoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaeposa, ux (pusndeckue U XUMUYECKUE CBOMCTRA.
36 DKOJOTHYECKHE MPOOIEeMbI, CBSI3aHHBIE C OKCHJIOM YTIepoa bubmorexa LIOK
https://m.edsoo.ru/00adfebe
(V)
37 VYroapHasg KUcIoTa u € Cou bubmmorexa [JOK

https://m.edsoo.ru/00ae006c¢
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38 [Tpaktuyeckas padora Ne 4 mo teme "Ilomydenue bubmuoreka [IOK
yriaekucioro ra3a. KauectBeHHast peakuus Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHauanbHBIEC MOHATHS 00 OPTAaHMYECKUX BEIIECTBaX KaK bubnuorexa [JOK
0 COEAMHEHHUSX YIIIepoa https://m.edsoo.ru/00ae054e
bubmmoreka [{OK
40 Kpemuuii u ero coe fuHEHHS
P A https://m.edsoo.ru/00ae080a
41 [Tpaktuueckast padota Ne 5. Perenue sxcriepuMeHTaIbHBIX bubnuorexa [JOK
3aJ1a49 1Mo TeMe «BakHelme HeMeTalIbl ¥ UX COCIUHCHUS https://m.edsoo.ru/00ae0bf2
42 Kontponbhas padoTta Ne3 no teme «Baxknelime HeMeTauIbl bubnuoreka [JOK
1 UX COETUHECHUS https://m.edso0.ru/00ae0el8
OO0mas XapakTepUCTHKa XUMUIECKHX DJIEMEHTOB —
bu6moreka [IOK
43 METaJIJIOB. MeTalinuecKkas CBsA3b M MeTaJIM4ecKas
.. . https://m.edsoo.ru/00ae103e
KpUCTaJUTHYecKas pemérka. @u3nyeckne CBOMCTBA METAIIOB
m XHUMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUH PST bubmuorexa [JOK
HanpsHKEHU METaioB https://m.edsoo.ru/00ae1156
O6mwme cmocoOs! momy4eHus: MeTauioB. CIiaBbl.
45 BrrunciieHus no ypaBHEHUSIM XUMHYSCKUX PEAKIUM, €CIIN bubmiorexa HOK
P P ’ https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT IPUMECH
46 ITouaTue 0 KOpPO3UU METAILIOB bubmorexa LOK
PP https://m.edso00.ru/00ael278
bubanoreka [IOK
47 [lemouHbBIC METAILIBI 1
https://m.edso0.ru/00ael4b?2
48 OKcHIBI M THAPOKCUALI HATPUS U KaIus bubmorexa LIOK
P P https://m.edso0.ru/00ael4b?2
49 IllemouyHO3eMEIbHBIE METAJIbI — KaJIbIIUM U MarHUi Bubmiorexa TOK
https://m.edsoo.ru/00ael5e8
. bubnmuoreka [JOK
50 Baxueiinme coeJMHEHUS KaJIbIIHMS

https://m.edsoo.ru/00ael5e8
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51 O06o01IeHne U cucTeMaTu3anus 3HaHu !
" N bubnmoreka [JOK
52 JXKécTkocTb BOJIBI U CLIOCOOBI €€ yCTpaHEHUS https://m.e dSO(])_.[ru 100261886
53 [Ipaktugeckas padora Ne 6 mo teme "KEcTKOCTH BOJBI U bubnuorexa [JOK
MeTO/1bl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuoreka [JOK
>4 ATIOMHHH{ https:// m.edsocl)_.[ ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHUIA bubnmorexa LHOK
https://m.edsoo.ru/00aelc64
56 Werneso bu6moreka [IOK
https://m.edsoo.ru/00ae1d86
bubmuotexa [JOK
57 Oxcuipl, ruapokcuanl u comu xenesa (1) u sxenesa (1) httos//m.e dsogru 100263566
58 O00011IeHre U cucTeMaTU3alis 3HAHUH
59 [TpakTruueckast pabota Ne 7. PermeHue skcriepuMeHTaIbHBIX bubnuoreka [IOK
3a7a4 1o TeMe «BakHelnmue MeTaibl U UX COSTUHEHU) https://m.edsoo.ru/00ae3de8
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIui, eciiu
60 OJIMH U3 PEareHTOB JJaH B U30bITKE WJIH COJIEPKUT IPUMECH. bubmmorexa [JOK
Boruncnenus MaccoBo# 10711 BBIXOJA MPOIYKTA PeaKIuu https.//m. eds00.1u/00aeL 750
61 O0001IeHre U cucTeMaTU3alus 3HAHUN
62 KonTponsnas padora Ne4 no teme «BaxHeilire MeTamisl 1
WX COCMHEHUS»
63 BemecTBa 1 Matepualibl B IOBCEHEBHOM KU3HU YEJIOBEKA bubmmorexa [JOK
https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl Bu6mmorexa LIOK
https://m.edsoo.ru/00ae4270
65 Pousib XuMuM B pellIeHUH SKOJIOTMUECKUX MpooIeM Bubmmorexa LIOK

https://m.edsoo.ru/00ae4270
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. . bubnmoreka [JOK
66 P . 06006 1
e3epBHBII ypok. O000IIEHUE U CHCTEMAaTH3allUs 3HAHHUIA https://m.edsoo.ru/00ae0d0a
. . bubnuorexa [JOK
67 Pese ok. 0600 1
pBHBIN ypok. O00OIICHNE ¥ CHCTEMAaTH3aIUs 3HAHU I httos://m.edsoo.ru/00adb33c
. . bubnuorexa [JOK
68 Pese ok. O0o01IeHne u cuc 1
PBITHIH YPOK HHCHIE I CHETCMATHIAMIA SHarH https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJIBLHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEEHBIE MATEPHAJIBI )15 YYEHUKA

» Xumus, 8 xinacc/ ['abpuensia O.C., OctpoymoB N.I'., Cnankos C.A., AKITMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBenienue;
» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T"., Cnankos C.A., AKITHOHEpHOE 0OIIECTBO

«M3parenscTBO «IIpocsemenne».

METOAUYECKUE MATEPUAJIBI IJIS1 YUUTEJIA

1) Xumus. 8 kimace. [Toypounsie pazpabotkn k YMK O.C.I'abpuensina;

2) Xumusi. 8-11 kmaccel. BHeKIaccHbIe MEpOTIPUSITHSI (UTPBI, IOY-TIPOTPaAMMBI,
TeaTpaiu3oBaHHble npenctaBienus), Kum Enena IlerpoBHa;

3)YuumMmcs pemath 3agaun mo xumuu. DopmMupoBaHue IpeIMETHON KOMIIETCHTHOCTH Y

obyuarormuxcst 8 kiacca. ®I'OC, bouapaukosa Panca AnekceeBHa.

[IAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETM MHTEPHET
MDO
LIOK

Poccuiickas Dnexrponnas [lkona
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