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IHHOACHUTEJIbBHASA 3AIINCKA

[IporpaMma Mo XMMHHM Ha yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJIeHA HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
obOpazoBanms, mpexacraBieHHbIx B DPI'OC OOO, a Ttakxke Ha OCHOBe (enepalbHOW pabodeit
MpPOrpaMMbl BOCIIUTAHHUS M C Y4ETOM KOHIICTIMHU MpPEroJaBaHus y4eOHOro mpeamera «XUMHUsS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparium.

[IporpamMma no xumum Ja€t npeAcTaBieHUE O IeNIX, 00eil cTpaTeruu o0y4yeHus, BOCIUTaHUS
U pa3BUTUsA OOYyYarOmIMXCS CpeACcTBaMU Y4eOHOro mpeaMeTa, YCTaHaBIMBAaeT O00s3aTelbHOE
IIPEIMETHOE COZIEpKAHME, IIPEAYCMAaTPUBAET PACIIPEAEIECHUE €T0 M0 KJIaccaM U CTPYKTYPHUPOBAHUE T10
pazgesnaM M T€MaM [pOorpaMMbl IO XHMHH, OINpPEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKUA COJEP)KAHUSI, PEKOMEHAYEMYIO IOCIEAOBATEIBHOCTh U3YyYEHUSI XUMHH C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro mpoliecca, BO3PACTHBIX
0co0eHHOCTEH 00yJaroIUXCs, ONPEAesieT BO3MOXKHOCTH MpPEAMeTa Ul pealn3alud TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTEeIbHOW IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs, a Takke TpeOOBaHUI K pe3yibTaTaM OOy4YeHHUS XUMHUHM Ha YpOBHE Lelei H3ydeHus
MpeMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU JIEATEIHHOCTH O0YYaIOUIErocsl M0 OCBOEHUIO
y4eOHOTO CO/IepIKaHMS.

3HaHME XUMHUU CIYKUT OCHOBOM Juisi ()OPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MIPEJICTABICHU O MaTepUAIbHOM EIWHCTBE MHpA, BAXHYIO POJb HIParOT (opMHUpyeMble XUMHEH
MIPEJICTABJICHHUS] O B3aWMOIPEBPAILCHUSAX SHEPTUU M 00 SBONIOIMM BEUIECTB B IMPHUPOAE, O MYyTIX
pelieHus rio0aabHbIX MPoOJIEM YCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA — ChIPHEBOM, IHEPreTUUECKOMH,
MUIIEBON U IKOJIOTUYECKON 0€30IaCHOCTH, POOJIEM 3/IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET pealiv3allii BO3MOXKHOCTEH Ui camopa3BUTUS U (OpPMHpPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydarommxcs,
HAaBBIKOB UX CaMOCTOSITEIbHOW Y4eOHOH JesTeNbHOCTH, SKCIEPUMEHTANbHBIX U HCCIEI0BATEIbCKUX
yMeHUH, He0OXOAUMBIX KaK B MIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON e TETbHOCTH;

3HAaKOMHT CO CHEeNM(PUKON HAyYHOTO MBIIUICHHS], 3aK/I1aJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJs/1a Ha
€MHCTBO MPHUPOJBI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHUM €CTECTBEHHO--
Hay4YHOM rpaMOTHOCTH O0y4arOUINXCs;

Crnoco0CTBYyeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYUYHBIM 3HAHMSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B IKOJIOIMUECKOE 00pa3oBaHie 00yUYaromIUXCsl.

JlanHble HampaBieHUs B OOYYEHMHM XUMHH OOECHeunBaloTCs crneuu(ukond coaepkaHus
y4eOHOro mpeaMeTa, KOTOpBIM SBJISETCS MEAarornyeckd aganTHPOBAaHHBIM OTpaKeHUEM 0a30BoOM
HayKH XMMUU Ha ONPENEIEHHOM dTarle €€ pa3BUTHS.

Kypc XxuMum Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOEHHE
OoOy4arolMMHUCS CUCTEMBbl MEPBOHAYAIBHBIX IMOHSATHI XHWMHH, OCHOB HEOPraHMYECKON XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TTOHATUN OPraHUYECKON XUMUH.

CtpykTypa conepkaHus MporpaMmbl 0 XUMUHU c(hopMHUpOBaHA Ha OCHOBE CUCTEMHOTO MOAX0/1a
Kk e€ m3ydyeHuro. CopaepkaHMe CKIIAJbIBACTCSI U3 CHCTEMbI INMOHATHM O XMMHYECKOM DIJIEMEHTE WU
BEIIECTBE M CUCTEMbI MOHATUHN 0 XUMUYecKol peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 TMPHUHIMITY TMOCIEI0BAaTEIbHOTO Pa3BUTH 3HAHMA HAa OCHOBE TEOPETUYECKUX IMPEICTaBICHHM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;



— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

— IPEJCTaBICHUH 00 NEKTPOTUTHICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMUS pacCMaTPUBAIOTCA HA OCHOBE OMIIMPUYECKH TIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCSA IOCIENIOBATEIBHO OT OJHOIO YPOBHS K JPYrOMY, BBIIOJHSS
GbyHKIMH OOBSCHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS U BO3MOXKHOCTEH MPaKTUYECKOTO
MIPUMEHEHHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHE MTPOrPaMMEI 10 XHMHH CITIOCOOCTBYET (DOPMHUPOBAHHIO TPEICTABICHUS O XUMUIECKON
COCTABJISIFOLIEH HAYYHOM KapTHUHBI MHpa B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOIIECHUS
K HAyYHOMY 3HAHHMIO U METOJIaM IO3HAaHUs B HaykKe. V3ydeHne XMMUU MPOUCXOAUT C NMPUBICYCHHEM
3HaHUI U3 paHee U3yUYeHHBIX YUeOHBIX MpeaMeToB: «OKpyxkaromuil Mupy», «buonorus. 5-7 kiacce» u
«Duzuka. 7 Kiacey.

[Ipy u3ydyeHHH XUMHUH NPOUCXOIUT (OPMUPOBAHHE 3HAHUN OCHOB XHMMHUYECKOW HAyKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOW NEATEIbHOCTH YeNOBEKa W KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYyJbTYpbI. 3a7iaua y4eOHOTo MpeAMeTa COCTOUT B (DOPMUPOBAHUHN CHUCTEMBI
XUMHUYCCKUX 3HAHWA — BaXKHEUIMX (HAKTOB, MOHITHHA, 3aKOHOB W TEOPETUYECCKUX TIOJOKEHUH,
JOCTYIMHBIX 00O0OIIEHUI MHPOBO33PEHUECKOTrO XapakTepa, si3blka HAyKH, B MPHOOIIEHUH K HAYYHBIM
METOJIaM IO3HAHUsS MPH U3YUYECHUHU BEIIECTB U XUMHUYECKUX peakluid, B (JOPMUPOBAHUU U PA3BUTUU
MMO3HABATEIFHBIX YMCHHUM U UX MPUMEHCHHUH B YI€OHO-TT03HABATEILHON U Y4eOHO-HCCIIEI0BATEIHCKOM
NEeSITeIbHOCTH, OCBOCHUH TTpaBUJI 0€30MacHOro 0OpalleHusl ¢ BeIeCTBaMHu B TOBCEIHEBHOM KU3HU.

[Ipy wu3ydyeHMHM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS BaKHOE 3HAUYCHUE
MPUOOPENU TaKUe LT, KaK:

— (opMupoBaHUE HHTEUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHMIO,
COTPY/JIHHUYECTBY, CaMOCTOSITEJIbHOMY TNPUHSTHIO PEIIEHUN, CIOCOOHOM ananTUpOBaThCA K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBlIEHHOCTh OOy4YeHUS Ha CHUCTEMAaTHYeCKOe MPHOOIIeHHe OOyJarIuxcs K
CaMOCTOSITENTFHOM TO3HABATEIbHOM NEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (HOPMUPYIOIIUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUH;

— o0ecrnieyeHHe YCIOBHM, CHOCOOCTBYIONIUMX MPHOOpPETEHHI0 OOYYarOIIMMUCS  OIbITa
Pa3HOOOpa3HOW JEesATEIHbHOCTH, TO3HAHWSA U CaMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIs1 PA3JIMYHBIX BUJIOB ACSTEIBHOCTH;

— ¢opMupoBaHue o01Iel HYHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHUU OOBSICHATh W OIEHWBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA, HWCIOJIb3Yysd 3HAHUS W OIBIT,
MOJTyYEHHBIE TIPH U3YYCHUU XUMUU, IPUMEHSATh UX TIPH PEIICHUH POOJIeM B TOBCEIHEBHOMN KU3HU U
TPYZIOBOH AESATENbHOCTH;

— ¢dopmupoBaHHe y OOy4aroOmMXCsi TYMAHHCTUYECKUX OTHOIICHUW, MOHUMAHUS I[EHHOCTH
XUMHYECKUX 3HAHUU TSI BBIPAOOTKU SKOJIOTHUECKH 11eTIECO00pa3HOTO MOBEICHHUS B OBITY U TPYJAOBOU
NESATETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbS U OKPYXKAIOIICH MPUPOTHON CPEIBI;

— pa3BUTHE MOTHBAIUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHS OOINEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY mpoduiis u
HAMpPaBIEHHOCTH JAIbHEUIIETO 00yUYeHHUSI.

OO6miee 4YMcIO 4YacoB, OTBENEHHBIX Ui HM3yYEHHUS XWMHHM HAa YPOBHE OCHOBHOTO OOIIETO
obpa3oBanus, coctaBisger 138 wacon: B 8 kimacce — 70 wacoB (2 9aca B Hezenio), B 9 kinacce — 68 gacos
(2 gaca B HezemIO).



COJEPKAHUE OBYYEHUSA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUM B )KM3HU YeJIOBEKa. XMMUS B CHCTEME HayK. Tena u BelecTsa.
dusnuecKkrue CBOKWCTBA BELIECTB. ArperatHoe cocrosinue BemiecTB. [loHATHE 0 MeTonax MO3HAHUS B
xumuu. Yncreie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMeceid.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocTeie 1
CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENbHAS aTOMHas Macca. OTHocUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBast
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monbs. MousipHast macca. B3auMocCBsA3p KOJIMYECTBA, MacChl W 4ucia
CTPYKTYPHBIX €IUHUII BellecTBa. Pacu€Trl o hopmMynaM XMMUYECKUX COCTUHEHUM.

dusznyuecKre 1 XUMUYECKUE SBJICHUS. XUMHUYECKasi peakius U e€ Mpu3Haku. 3aKOH COXpPaHEHUS
Macchl BellecTB. XuUMUYeckue ypaBHeHHs. Kiaccudukanus XUMHUECKUX peakuuid (CoOeaMHEHUs,
pasoKeHUs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IOCYAOH, MpaBUjIaMH paboTel B Jjaboparopuu U HpuéMaMu
oOpariieHus ¢ 1a60paTopHBIM 000PYJIOBAHUEM, U3YUYCHHE U ONMKCaHue (PU3NIECKHX CBOMCTB 00pa3lioB
HEOpPraHMYECKUX BEIIeCTB, HabmonaeHne (usnueckux (IUIaBJICHHE BOCKA, TAassHUE JIbJa, PACTUPAHUE
caxapa B CTYyNKe, KUIIEHWE M KOHICHCAIUs BOJbI) M XUMHUYECKUX (TOPEHUE CBEUH, MPOKATUBAHHE
MEIHOW IPOBOJOKH, B3aMMOJEHCTBHE Mejla C KHUCJIOTOM) sBJIEHUH, HAONIOAEHHE U ONMCAHUE
MPU3HAKOB TMPOTEKaHUS XUMHYECKHX peakluuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpPHOMU
KHCIIOTHI C XJIOpUAOM Oapus, pasioxkeHue ruapokcuna meau (l1) mpu narpeBanuu, B3auMojaeiicTeue
xkene3a ¢ pactBopom cosi Menu (1), n3yuenue crmocoOoOB pa3esieHHus] CMECE: ¢ TOMOIIbI0 MarHuTa,
(dbunpTpoBaHUE, BBINIAPUBAHUE, JAUCTHIUIALNS, XpomaTorpadus, MPOBEIECHUE OYMCTKH IMOBAPEHHOM
COJIM, HaOJIIOJICHUE M OINMCAHUE pEe3yNbTAaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MACCHI, CO3/IaHUE MOJIeIeH MOJIEKYT (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3znyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — 37€eMEHT M NIpPOCTOE BELIECTBO.
Haxoxnaenue xuciaopoga B HpHpojae, (U3NYECKHE U XHMUYECKHE CBOMCTBA (pPEaKIUU TOpPEHHS).
Oxcunpl. [Ipumenenue kucmopona. CrocoObl TMONyYeHHsS KHCIOpoAa B jaboparopuu U
npoMelieHHocTH. KpyroBopotr kuciopona B mpupoae. O30H — amioTpomHas MoOAUDUKAIIHS
KHCJIOPOJIa.

TemnoBoit  3¢¢dekT XUMHUYECKOM peakuuu, TEePMOXMMHMUYECKHE YpaBHEHHS, JK30- U
SHIOTEPMUUYECKHE peakUrU. TOMIMBO: yrojib U METaH. 3arpsA3HeHue BO3AyXa, YCUIIEHUE MapHUKOBOTO
a¢dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpoctoe BemiecTBo. Haxoxkenue Bojopoaa B mpHupoje, pusndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oayyeHus. KucioTsl u comnu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoKcTBa BOAbl. Boxga kak pacrBoputenb. PactBopsl. HaceliieHHble U
HEHACBIIICHHBIE pacTBOPBL. PacTBOpHMOCTB BemiecTB B Bojie. MaccoBast 40JIs BEIIECTBA B pacTBOPE.
Xumuyeckue cBoiicTBa BoJbl. OcHoBaHus. Poinb pacTBOPOB B MpUPOAE W B JKU3HU YEIIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHnue NpupoaHbiX BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.



Knaccudukanmss Heopranmueckux coeauHeHuid. Oxcunpl.  Kiaccudukanmss  OKCHIOB:
cosieoOpa3zymone (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHbIE) U HeconeoOpasyromue. HomeHnkmarypa
okcu0B. duznyeckue U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Krnaccudukanus OCHOBaHWM: INEIOYM UM HEPACTBOPUMBIE  OCHOBAHUA.
Homenknarypa ocHoBanuii. ®dusnueckne H XUMHYECKHE CBOMCTBa OcHOBaHUHU. [lomydeHue
OCHOBaHMM.

Kucnorel. Knaccuduxamus xucnor. Homenknatypa kucior. Dusmdeckne M XUMHYCCKHE
cBoricTtBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [losnyuenue Kucior.

Conu. Homenkiarypa cosieil. dusznueckue U XUuMH4ecKue cBoicTBa cojied. [lomyduenue conen.

['eneTnyeckas cBsI3b MEXKy KilacCaMU HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNieHUEe COAEpKaHMs KHCIOpoJa B BO3AyXe, IOJydeHue, cobupaHue,
pacrmo3HaBaHHE€ U HW3Y4YEHHE CBOMCTB KHCIOPOJa, HAOINIO/IEHUE B3aUMOJICHCTBUSL BEILIECTB C
KHCJIOPOJIOM M YCIOBUS BO3HUKHOBEHHUS U TMpEKpalleHuss ropeHus (mokapa), O3HAKOMIICHHE C
oOpa3amMu OKCHJIOB M ONKMCAHWE UX CBOMCTB, MOJIyYCHHE, COOMpaHUE, PACIO3HABAHWE W M3yUCHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelicTBue Bomopona ¢ okcuaom wmenu (1) (Bo3moxkHO
WCIIOJIb30BaHUE BUJECOMATEpPHANioB), HaOMIOJeHHEe O00pa3loB BEHIECTB KOIUYECTBOM | MOIb,
HCCTIEIOBAaHIE OCOOCHHOCTEHM pacTBOPEHUS BEIIECTB C PA3IMYHON pPacTBOPUMOCTHIO, TPUTOTOBICHUE
pacTBOpPOB € OMPEACIEHHON MAacCOBOM JOJIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJIECHCTBUE BOBI C
MeTaliaMu (HaTpueM M KajbIieM) (BO3MOXKHO HCIOJB30BaHUE BHIEOMATEPHANIOB), UCCIICOBAHHE
0o0pa30B HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIAcCOB, HAONIOJACHHE W3MEHEHUS OKpacKu
WHJUKAaTOPOB B pacTBOpax KHUCIOT M Iejoyell, m3ydyeHue B3aumojeinctBus okcuga meau (I1) c
pacTBOPOM CEpPHOM KHCIOTHI, KHUCJIOT C METaUlaMH, peaKIuil HeWTpalu3aluu, TOJyuYeHHUE
HEpPACTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJIHOIO METajlla JPYIMM K3 pacTBOpPa COJH, PEILICHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHMUECKUX COSAUHEHUIN».

IMepuoguveckuii 3akoH u Ilepumoamyeckass cucremMa xumuuyeckux 3jaemenros JI. H.
MenpeneeBa. CtpoeHue aTomMoB. XUMHYeCKas CBs3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie MOMBITKM KIacCH(UKAIMM XUMHUYECKHX 3JIEMEHTOB. [loHATHE O Tpymmax CXOAHBIX
9J€MEHTOB (IIETIOYHBIE W MIEJIOYHO3EMEIbHBIE METAJIbl, TAJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux sneMeHToB 1. M. Menneneesa.
Kopotkonepuoanas u npmuaHonepuoanas Gopmsl [leproandeckoit CUCTEMbl XUMUYECKUX YJIEMEHTOB
J. W. Menneneesa. Ilepuoasl m rpynnel. PHU3MYECKHN CMBICH IOPSAAKOBOIO HOMEpa, HOMEPOB
MePUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3orombl. DnektpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0oouek aToMoB TiepBbIX 20 XxuMHuueckux 31eMeHToB llepuoanueckoii cucremsl J[. 1. Menzaeneena.
XapakTepucTuka XMMHYECKOI0O 3JIEMEHTa MO ero mnoijiokeHuto B llepmommyeckont cucreme 1. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJnyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METaJUIMUYECKUX H
HEMETAJUTMYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3navenne [lepuoamueckoro 3akoHa u lleproandeckoil CUCTEMBI XUMHUYECKUX DJIEMEHTOB TSI
pa3BuUTHS Hayku U npakTuku. [[. . MeHneneeB — yu€HbIN U rpakJaHUH.

Xumuueckasi cBsa3b. KoBasieHTHast (TIONSpHAS U HETONAPHAs) CBSI3b. DIEKTPOOTPUIIATENBHOCTh
XUMHUYECKUX IJIeMEHTOB. IOHHas CBS3b.



Crenenp oxucieHus. OKHCIUTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. IIponeccsl OkucineHus u
BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3ydeHue oOpa3loB BELIECTB METAJIOB U HEMETAJUIOB, B3aUMOECHCTBUE THIPOKCHIA IIUHKA C
pacTBOpaMH KHCJIOT M IIEN0YEH, IPOBENCHUE OIBITOB, WILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIX peaKLuil (frOpeHue, peakliuu pa3yioKeHNs, COSTUHEHMS).

Meosicnpeomemnvie ceasu

Peanuzanus MEXIIPEIMETHBIX CBS3€U IPU U3YYEHUU XUMUH B 8 KJIACCE OCYLIECTBIIAECTCA 4Yepe3
UCIOJb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX IOHATUH, Tak W TOHATHH, SBISIOIUXCA
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OOmire ecTeCTBEHHO--HAYYHbIE NOHATHS: HAy4YHBIN (DaKT, TMIIOTE3a, TEOpHs, 3aKOH, aHaJM3,
CHHTE3, Kilaccu(UKalus, NeprUoJUUHOCTh, HAOIIOIEHHE, SKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHHE,
MOJIETIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, DJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHUJ, H30TOIIbI,
PalMOaKTUBHOCTD, MOJIEKYIIA, SJEKTPUIECKUN 3aps/l, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHHE
BEIIECTBA, ra3, pU3nuecKue BeIUUNHbI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIaHEeThl, 3BE3/1bl, COoHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TMOPOABI, MOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeCKasi peakuust

[Iepnonnueckunt 3akoH. [lepnoandeckas cucrema XuMu4eckux 3ieMeHToB /. . Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, Kalus, KaJbLIUd U MX COCIUHEHUH B COOTBETCTBUU C TIIOJOXKEHUEM DJJIEMEHTOB B
Ileproguueckoii cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUABl XUMHUYECKOW CBSI3U. THUINBI KPUCTANIMYECKUX PEMIETOK,
3aBHCHMOCTh CBOMCTB BEIIIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BU/Ia XUMHUUECKOH CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOpPraHMYECKHX BEIeCTB. XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIIUXCS K Ppa3IU4YHbIM KJIaccaM HEOPraHWYECKUX COEIUHEHUH, TEHETUYECKas CBS3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudpukanys XuMHYECKMX peakUuil MO pa3ivyHbIM MpU3HAKaM (110 YHMCIYy U COCTaBYy
Y4YacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, 0 U3MEHEHUIO CTETeHEeH OKUCIIEHUs
XUMHUYECKHX 3JIEMEHTOB, 0 0OpaTMMOCTH, M0 YYaCTHIO KaTalu3aropa). DK30- U dHJOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKIE YPABHEHHUS.

[TonsitTue o ckopoctn xumuueckod peakiuu. [loHsTue 00 0OpaTUMbBIX U HeoOpaTHMBIX
XUMHUYECKHUX peakuusax. [IoHATHE O rOMOreHHBIX M IeTepOreHHbIX peakuusax. [loHdarne o karamuse.
[Tonsate o xumMuueckoM paBHOBecuu. DakTOpHI, BIMSIOMIME Ha CKOPOCTh XMMHMUYECKON PEaKIMH U
M0JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKIUH,  JJEKTPOHHBIM  OajdaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHONW peakiuu. CocCTaBIeHUE YpaBHEHMH OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO0/1a SJIEKTPOHHOTO OaaHca.

Teopust >7M€KTPOTUTHUECKON JUCCOLUMAIMHU. OJEKTPOJIUTHI M HEINEKTPONUThl. KaTHOHBI,
aHMOHBI. MeXaHn3M JMCCOIUAIMN BEUIECTB C Pa3IMYHBIMU BUAAMU XUMHUYECKOH cBs3Hu. CreneHb
mucconranui. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakiium moHHOro oOMeHa. YCJOBHS MPOTEKaHHWs peakUuil MOHHOrO OOMEeHa, IOJIHbIE H
COKpallléHHbIE HOHHBbIE YypaBHEHHs peaknuil. CBONCTBAa KHCIIOT, OCHOBAaHMW H COJIEM B CBETE



MIPEACTABICHUIN 00 JIEKTPOIMTHUECKON aucconuanui. KauectBeHHbIE peaknny Ha HOHBI. [loHsTHE O
TUAPOIIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJLIOB
u HeMmerawioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJOpHUa HATpHs), HCCIEAOBAHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON PEaKLIUU OT BO3JEHCTBUSA Pa3IMYHBIX (aKTOPOB, HCCIECIOBAHNE
AJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcCa AUCCOLMALMM KUCIOT, IIEIO0Yed M coJiel
(BO3MOKHO KCIIOJIb30BaHKUE BUIEO MATEPUANIOB), IPOBEIACHHUE OMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUs peakiuii HOHHOTO oOMeHa (0Opa3oBaHME OcajliKa, BbIAENIEHUE Ta3a, 00pa3oBaHUE BOJbI),
OIBITOB, WJUTIOCTPUPYIOIIMX TNPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHue,
peakuuu pasjoKEHUs, COEIMHEHUs), PACIIO3HAaBAHWE HEOPraHMYECKUX BEIIECTB C ITOMOIIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, pEIIeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl M MX coeJUHEHUSA

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucnenns. CtpoeHue M (U3NYECKHE CBOMCTBAa TPOCTHIX BEIIECTB — TaJlOTEHOB. XWUMHYECKHE
CBOMCTBa Ha ImpuMepe xjopa (B3aMMOJEWCTBHE C MeTalyIaMH, HEMeTaJUlaMH, MIEJI0YaMH).
Xnoposogopon. ConsiHas KUCIIOTa, XUMHUYECKHE CBOMCTBA, MOTy4YeHHe, puMeHenue. [leiictBue xiopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M uelloBeKa. BaxkHelme XJ10pyu/ipl 1 UX HaX0XAEHUE B IPUPO/IE.

Oobmass  xapaktepuctuka 31eMeHTOB  VIA-rpynmnbl. OCOOEHHOCTHM CTpPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pru3nueckue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOa
U cepbl. ANNOTpomHbIE MOAU(MUKAIMM KHUCIOpPOAa M Cepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBonoposi, cTpoeHne, (pu3muecKue W XUMHUECKUE cBOcTBA. OKCHUIIBI Cephl KaK MpPEACTaBUTEIN
KHCIOTHBIX OKcuaoB. CepHas Kuciora, (U3MYECKHE W XHMHUYECKHE CBOiicTBa (oOmme Kak
MPEJICTaBUTENsI Kilacca KHCIOT M crenuduyeckue). XUMHUYECKUE PEaKIUH, JeKallue B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOco0a MOoTy4YeHus cepHoii KUCIOThI. [IpuMenenue cepHoil kucnotel. Conu cepHOi
KHCJIOTBI, KAUeCTBeHHAsI peaklus Ha cynbaT-uoH. HaxoxkeHne cepbl U € COeTUHeHUH B TIPUPOJIE.
XUMHUECKOE 3arpsi3HEHHE OKpPYKAIOMIeW Cpeabl COCTUHEHHSIMH Ccepbl (KHCIOTHBIC JTOMKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OOmast  xapakrepuctuka dieMeHTOB VA-rpynmnbl. OcoO€HHOCTH  CTPOSHHMsS — aTOMOB,
XapaKTepHbIE CTETICHW OKUCIIEHUS. A30T, paclpoCTpaHeHHE B MPUpPOJE, (HU3NIECKHEe U XUMHUECKUE
cBoiictBa. KpyroBopor asora B mnpupoae. AMMHUAK, e€ro (pU3MUYECKHMe M XUMHUYECKHE CBOWCTBA,
nojydyeHue u npuMeHenue. Cosm aMMOHUS, X (U3NYECKHE U XMMHUYECKHE CBOICTBA, MPUMEHEHHUE.
KayecTBeHHast peakuuss Ha HMOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOoydeHue, (QU3U4ecKue u
XUMHUYECKHE CBOMcTBa (00mMe Kak TMpeACTaBUTENs Kjacca KHCIOT U clenupuyecKue).
Hcnonb30BaHne HUTPATOB M COJIEH aMMOHHS B KadeCTBE MHUHEpalIbHBIX yn0OpeHHil. XuMHUYecKoe
3arps3HEHUE OKpY’KaIoIIeH cpellbl COeAMHEHUS MM a30Ta (KUCIOTHBIE J0XKIH, 3arpsi3HEHHe BO3/yXa,
mouBbl ¥ BojoéMoB). Docdop, amnorponnsie Moaudukanuu docdopa, pusnueckue U XUMHUECKUE
cBorictBa. Oxkcua docdopa (V) u dochopnas kucnora, pumdeckue WU XUMHUUYECKHE CBOMCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUIA.

OOmast  xapakrtepuctuka 3meMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKHUCIEHHs. YTJIEpOA, aUIOTPOIHBbIE MOIM(UKAIMH, pAcCHIpOCTPaHEHUE B
npupojie, puznyeckue M XUMHUYECKHE CBOWCTBA. AnmcopOums. KpyroBopor yriiepomga B mpupoje.
Oxcunpl yriepoaa, ux (U3WYECKHEe W XHMHUYECKHE CBOWCTBA, JEHCTBHE Ha JXUBBIC OPTaHHU3MEI,
MOoJy4eHHe M TMpHMEHEHHe. JKOJIOTHYeCKHe NpOoOJIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepoxaa (1V),
TUIIOTE3a II100aJIbHOT0 MOTEIUIEHUS KJIMMaTa, MapHUKOBLIN 3 dekt. YronbHas KucioTa u e€ coiu, ux
¢usnveckne W XHWMHUYECKHE CBOICTBA, IMONlydeHHE W TpuMeHeHWe. KadecTBeHHas peakmust Ha



kapOoHaT-uoHbI. Vcnonp30BaHne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBILIUIEHHOCTH H CEIbCKOM
XO35UCTBE.

[lepBoHauaIbHBIEC TOHATHA 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSX yriepoja (MerTaH,
9TaH, OJTWUJIEH, AaUeTW/IeH, JTaHOJ, TIJUIEPUH, YKCycHas Kuciora). I[IpuponHble HUCTOYHHKHU
YTJIEBOJIOPOIOB (YroJib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX TepepadoTku (OCH3WH), UX POJIb B
OBITY M TPOMBIIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKN BaKHBIX BEILIECTBAX: JKUPAX, OCJIKAX, YIIIEBOAAX
— M WX POJHM B KHU3HM 4YeloBeka. MarepuaabHOE €IMHCTBO OPraHMYECKUX W HEOPTraHMYEeCKHX
COCTUHEHUH.

Kpemuuii, ero ¢usznyueckue u XUMUYECKUE CBOICTBa, MoidydeHue U npumeHeHue. CoequHEHHS
KpemHus B mpupozae. Obmme mpenacraBinenus o0 oxcuae kpemuus (V) m KpeMHUEBOW KHCIOTE.
Cunukarel, UX MCIIOJIb30BaHKUE B OBITY, B MPOMBINUIEHHOCTH. BaskHeHIIne CTpOUTENbHBIE MAaTepUAIIb:
KepaMHuKa, CTEKJO, LIeMEHT, O0eToH, xene300eToH. I[IpoGnembl 06e€30macHOr0 HCIMOJIb30BAHUS
CTPOUTENIbHBIX MaTepUajOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB HEOPraHWYECKUX BEHIECTB, CBOWCTB COJITHOM KHCJIOTBI, MPOBEICHHE
KAueCTBEHHBIX PEaKIUi Ha XJIOPHA-UOHBI U HAOIIOJACHHE NPU3HAKOB HX MPOTEKAHUS, OIMBITHI,
oTpaxawiiue (U3NYECKUe M XHUMHUYECKHE CBOMCTBA TaJOT€HOB U HMX COEOUHEHUI (BO3MOXKHO
HCIIOJIb30BAaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3suamMu XJOPUJOB (TaJOreHUJOB),
O3HaKOMJICHHE ¢ oOpa3mamMu ceppl H e COCIMHEHHSAMH (BO3MOXKHO  HCIIOJIB30BaHUE
BUJICOMATEpPHANIOB),  HaOJIOJIeHWe  mpolecca  OOyriMBaHUA ~— caxapa  NHOJ  JelcTBUEM
KOHIIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3y4YE€HHUE XHMUYECKUX CBOWCTB pa30aBIEHHON cepHOU
KHCJIOTBI, TPOBEJICHHE KAaYeCTBEHHOW peakuuu Ha cyab(haT-uoH W HaONOJeHWE NpHU3HaKa e&
NPOTEKaHMs, O3HAKOMIJIGHHME C (PM3MYECKMMH CBOMCTBaMHU a3ora, Qochopa M UX COCTUHEHHN
(BO3MOXKHO HCITIOJIb30BaHHUE BHUJEOMAaTEpHanoB), oOpa3lamMu a30THBIX U (GOCPOPHBIX YAOOpEHUH,
MoJiyueHue, codupaHue, pacro3HaBaHWe M U3YYE€HHE CBOWMCTB aMMHaKa, IMPOBEIEHUE KaueCTBEHHBIX
peaknuii Ha OH aMMOHHS B (QochaT-HOH ¥ U3yYSHHE NMPU3HAKOB MX MPOTEKAHHsS, B3aMMOICHCTBHE
KOHIICHTPUPOBAHHOW a30THOH KHCIOTHI C MEIbI0 (BO3MOXKHO HCITOJIb30BAaHHE BHICOMATEPHAJIOB),
U3yuyeHHe MoOjeleld KpUCTAUIMYECKUX pelETOK anMmasza, rpadura, QyiaepeHa, O3HaAKOMIIEHHE C
MPOLIECCOM  aICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM yIIEM U YCTPOMCTBOM
MPOTHBOTa3a, IOJNy4YeHHe, COOMpaHWe, pPAacro3HaBaHWE W H3YyYEHHE CBOWCTB YIJIEKHCIOrO rasa,
MPOBE/ICHNE KadeCTBEHHBIX PEaKIWi Ha KapOOHAT M CHJIMKAT-MOHBI M HM3y4YCHHE IPH3HAKOB HX
NPOTeKaHMs, O3HAKOMJIEHHE C  MNPOAYKUIMEH  CHIMKAaTHOM  NPOMBIIUICHHOCTH,  pelIeHHE
AKCIIEPUMEHTATBHBIX 33/a4 10 TeMe «BakHele HeMeTallIbl U X COeTMHEHUS.

MeTajlibl M MX COeIMHEHHUS

OOmiast XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHWH HX TMOJIOKCHHS B
[lepuonnueckoil cucreme xumuueckux anemeHToB J[. . MenneneeBa u crpoenust aromoB. CTpoeHue
MeTaJJIOB. MeTayuinyeckas CBSI3b U MeTa/Tnyeckasi KpUCTAITNYeCKas pemeETKa. DIeKTPOXUMHUECKUN
psAa HampsDKeHUH MeTauioB. DHU3MUECKHe W XMMHYECKHE CBOWCTBA MeTayuioB. OOmipe crocoObl
noJTy4eHns MeTaiioB. [IoHSITHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT KOPPO3HH.
Crnnagsl (CTallb, 9yTYH, TIOPATIOMUHUMN, OpOH3a) M UX MPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[lenounsle MeTamabl: nonoxenue B Ilepuoanueckoil cucreme xumuyeckux snementon JI. U.
MeHeneeBa, CTpOCHHE WX aTOMOB, HaXOXKACHWE B mpupojae. Ou3nveckne U XUMHUYECKHE CBOICTBA
(Ha mpumepe HaTpus W Kanus). OKCHUABI ¥ TUAPOKCUABI HATPUSA M Kanus. [IpuMeHeHWe IIeTOYHBIX
METAJUIOB M UX COETUHEHUH.

[lenouHo3eMenbHBIE METAJUIBI MAarHUW M KaJblMi: mojoxeHue B Ilepuonnyeckoit cucteme
xuMmuueckux sneMmeHToB [[. WM. MengeneeBa, CTpoeHME HX aTOMOB, HaXOXKJICHUE B MPHUPOJIE.



dusnyueckrue U XMMUYECKHE CBOMCTBA MarHus M KaJiblusa. BaxkHelmme coeTMHEHUS KaabIus (OKCHI,
THIPOKCHI, CONN). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B llepuonmueckoi cucreme Xumudeckux dvieMeHros [, .
MeHneneeBa, CTpOCHHE aTOMa, HaxoxkJIeHue B mnpuponae. Pu3MyecKue M XUMUYECKHE CBOMCTBA
anmoMuHMs. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCHIA AlTFOMUHHUS.

Kenezo: nonoxenue B llepuoanueckoi cucreme xumuueckux 3iemeHToB . 1. Menaeneesa,
CTPOCHUE aToOMa, HaXOXKJIEeHHE B npupoje. Puznueckrue U XUMMUYECKUE CBOMCTBA kene3a. OKcHipbl,
ruapokcubl ¥ cou xxenesa (1) u sxenesa (111), ux cocra, cBOWCTBA U MOTy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu METAIJIOB M CIUIAaBOB, MX (PU3UYECKHUMH CBOWCTBAMHU, WU3YYCHUE
PE3YNIbTaTOB KOPPO3WH METAUIOB (BO3MOXKHO HCIOJIh30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEM
B3aMMO/ICHCTBUS OKCHUJIA KAJIbLIMUSI U HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BAHUE BUACOMATEPUAJIOB),
UCCIIeIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS XKelle3a B KHUCIOpoAe (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPUAJIOB), IMPU3HAKOB MPOTEKAaHUS KAuYE€CTBEHHBIX PEAKIUi Ha HOHBI:
MarHusi, Kajablus, alFOMUHUS, IIMHKA, *Kene3a (1) u sxenesza (111), menu (I1), HaGnronenne u onucanue
MPOLIECCOB OKpAIIMBaHUS IUIAMEHM MOHAMM HATPHS, KA M KalblMs (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEI0BaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHHHS M THAPOKCHIA
LIMHKA, pelIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BajkHeie MeTasibl U UX COSTUHEHUS.

XuMHus H OKpyKaloLas cpeaa

BemectBa u marepuasibpl B IMOBCEIHEBHOM W3HM 4YeloBeKa. be3onacHoe HCIOIb30BaHME
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas moMoOIIb MPH XUMUYECKHX 05KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYKaoIel cpeanl (MpeaesibHas JO0NyCTUMas KOHIICHTPAILUs
Beulects, nanee — [1JIK). Ponb XxumMuu B perieHuu 3K0J0rH4ecKuX MpooIieM.

Xumuueckuit Ixcnepumenm:

u3ydeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUaJbl).

Meoscnpeomemnwie ceasu

Peanuzarust MeXIpeIMETHBIX CBsI3eH MTPU U3YyYEHUU XUMHUH B 9 KJIacCe OCYIIECTBIISIETCS uepe3
UCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK W TOHATUH, SBISIONUXCS
CUCTEMHBIMU AJI OTAEJIBbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIE MOHSTHS: HAay4HbIH (DAKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KjaccuuKaIus, MepruoAMIHOCTh, HAOMIOACHUE, IKCIIEPUMEHT, MOJICIMPOBAaHNUE, U3MEPEHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3D PeKT, TEXHOTIOT S, MaTepPHAIIbI.

®usnka: Marepus, aTroM, DOJEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIUJ, H30TOIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, AIEKTPUUECKUN 3apsij], MPOBOJIHUKH, MOTYIPOBOAHUKU, TUIIEKTPUKH,
(dboTodNIEMEHT, BEIIECTBO, TeNo, OO0BEM, arperaTHOe COCTOSTHME BEIIeCTBA, Ta3, pacTBOD,
PacTBOPUMOCTD, KpUCTAIITUYECKAsT PEIIETKa, CIUIaBbl, (PM3HMUECKUE BETUYMHBI, €AMHULIBI U3MEPECHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIaHETHI, 3BE3/1bI, COJHLIE.

buonorusi: ¢dotocunrte3, npixanue, Owuochepa, DKOCHUCTEMA, MHUHEPAIbHBIC YIOOpEHHS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHLHBIE BEIIECTBA.

I'eorpadus: atmocdepa, rumpochepa, MUHEpalbl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAEMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUA ITPOI'PAMMBI IO XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JINM4HOCTHBIE Pe3yIbTaThl OCBOCHHUS IPOTPaMMbI OCHOBHOTO 00IIIEr0 00pa3oBaHMs TOCTUTAIOTCS B X0/ 00yYeHUSI XUMHHU B €JUHCTBE y4eOHOH
¥ BOCIIMTATENILHOU JIEATEILHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUHCKUMH COLMOKYIBTYPHBIMU U JTyXOBHO-HPAaBCTBEHHBIMH I[CHHOCTSMU,
NPUHATHIMA B OOIIECTBE MpaBWJIAaMH W HOPMaMH IOBEICHUS M CIIOCOOCTBYIOT IPOLECCAM CAMOIO3HAHUS, CAMOPa3BUTHS U COIMAIM3AIUU
00y4aromxcs.

JINYHOCTHBIE pPE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAIUH M
pacipeHne OmbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY M HAYYHOMY HACJEIWIO, MIOHMMaHUS 3HAUCHHS XMMHUYECKON
HAaYKH B )KU3HU COBPEMEHHOT'0 OOLIECTBA, CIOCOOHOCTHU BJIAJIETh JOCTOBEPHON MH(OpPMAIHEil O MepeoBhIX JOCTHKCHUSIX U OTKPBHITHAX MUPOBOU U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpa M OOIIECTBA;

2) rpasKAaHCKOT0 BOCTIMTAHMSA:

NIPEJCTaBICHUS O COLMAIBHBIX HOPMax W MpPaBUIAX MEXKIMYHOCTHBIX OTHOLIEHHWH B KOJUIEKTHBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HOW, yueOHO-UCCIIEIOBATEIbCKOM, TBOPUECKOM M JAPYIMX BHMJAX NESATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOU
JESTeTHbHOCTH TIPU BBHIMIOJIHEHUH y4eOHBIX, TIO3HABATENLHBIX 3aJ]ad, BBITIOJHEHWH XMUMHUYECKHX SKCIIEPHMEHTOB, CO3JaHWU YYEOHBIX TPOEKTOB,
CTpEMJICHHSI K B3aWMOIIOHMMAaHHIO ¥ B3aMMOIIOMOIIH B TIPOIIECCE ITOW yUeOHOH NesATeIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE TIOBEJICHHUE U TIOCTYTIKH
CBOUX TOBapHIIEH C MO3UIIMK HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUIN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'O TIO3HAHMSL

MHUPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE W XMMHUYECKOH pEeaKIH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHs HAyKd U
COCTABIISIFOIINE OCHOBY ISl TIOHUMAHUS CYIIHOCTH HAYYHOH KapTHUHBI MHpa, MPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS TPUPOIHI,
B3aMMOCBSI35X YeJIOBEKa C MPUPOJAHOM CpeIoi, O pOJIM XUMHUH B IMO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHUBBI, HAIIPABJICHHbIE HA MOJYYEHNE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOAUMBIE JJIs1 OOBSICHEHUS HAOII0JaeMbIX ITPOLIECCOB
W SIBJICHWH, MMO3HABATEIbHOH, MH(OOPMAIIMOHHONH M YUTATEIbCKOH KYJIBTYPHI, B TOM YHCIIE HAaBBIKOB CAMOCTOSTEIHHOW pPabOTHI ¢ y4eOHBIMHU
TEKCTaMH, CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMHA TEXHUIECKUMHU CPEICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpec K 0OyYeHHUIO0 U MO3HAHMIO, JTH0003HATETbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPa30BaHUIO, TPOEKTHOM U MCCIIE0BATEIbCKOMN
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS 00YUEHHUS B JajbHEUIIEM;

4) popMupOBaHHSA KYJIbTYPbI 310POBbS:



OCO3HaHWE IIEHHOCTH >XU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KHU3HU, OCO3HAHHUE
MOCIEACTBUM M HENPHUATHE BPEIHBIX MPHUBBIYCK (YHMOTPEOICHUSI aJIKOTOJisi, HAPKOTHUKOB, KypEHUSs), HEOOXOIUMOCTH COOIIOIACHHS IMPaBUII
0€30MMacHOCTH NP OOPAIICHIH ¢ XHMHYECKUMU BEIICCTBAMHU B OBITY M PEAIbHON JKU3HH,

5) Tpy10BOro BOCIIMTAHUS:

HMHTEpEC K MPAKTUUECKOMY M3YYCHHIO MTPOQECCHil U Tpyaa pa3InyHOTO poja, YBAKEHHUE K TPYAY U pe3ysbTaTaM TPYAOBOW JEATEIHLHOCTH, B
TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMHUH, OCO3HAHHBIN BBIOOP WHINBUAYAIBHON TPACKTOPUH MPOIAOKEHUS 00pa30BaHUS
C y4€TOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTM K XHUMHUH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH, YCHEmHOW NpodecCHOHATBHON
JEeSTeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aAalTUPOBAThCA B MPO(ecCHoHalIbHOM cpejie;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11€J1eCO00pa3HOe OTHOIICHHE K MPUPO/IE KaK UCTOYHHUKY JKM3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBaHUS, TOHUMAHUE IIEHHOCTH
3I0pOBOTO U 0€30macHOro 00pasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE
[IEHHOCTU COOJIOJICHHS MpaBuil 0e30MacHOrO MOBEACHHS MpU padoTe ¢ BEUIECTBAMH, a TaKXKE B CUTYaIUSAX, YIPOKAIOUIUX 3J0POBBI0 U JKU3HU
JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMUS, MTOJIy9aeMble NTPU M3YUCHUHM XUMUH, JUIS PEIICHUS 3a7ad, CBA3aHHBIX C OKPYXKAIOMICH MPUPOTHOU CPEIOi,
JUTSL TIOBBIIIICHUS YPOBHSI DKOJIOTHYECKOW KYJIBTYpPbI, OCO3HAHUS TJIOOAIBHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM W MyTed HX PEIICHHS
MIOCPEICTBOM METOJIOB XUMHH, SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHON, KOMMYHUKATUBHON U COLUATIBHOU
MIPaKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIEIAIOT 3HAYUMBIE ISl (GOPMUPOBAHKS MUPOBO33PEHUSI OOIIIEHAYUHbBIE MMOHATHS (3aKOH, TEOPHS,
MPUHIINI, THUIO0TEe3a, (HaKT, cucTema, MpoIece, SKCIEPUMEHT U JIPYroe.), KOTOPble MCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUN M3 ATHX MPEAMETOB (JOPMUPOBATH MPECTABICHUE O I[EJIOCTHON HAyYHO KapTHHE MHpA, U YHUBEpPCAIbHbIC yueOHbIE
neiicTBus (Mo3HaBaTENbHBIE, KOMMYHHKATUBHBIC, PETyJISTUBHBIC), KOTOphIE OOecmeunBaroT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIbHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATETLHOCTH.

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jornyeckne a1eMCTBUSA:

YMEHHUS WCIOH30BaTh MPUEMBI JJOTHYECKOTO MBIIIICHUS TP OCBOSHUM 3HAHHMM: PACKPBIBATh CMBICI XUMUYECKUX TMOHSTHHA (BBIACIATH WX
XapaKkTepHbIC TPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTHMMH TOHSTHSMH), HCIOIB30BATh MOHATHUS NJIsi OOBSCHEHHUS OTIACIBHBIX (PAKTOB H
SIBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPHH JUIS KIACCU(PUKAIUKA XMUMHUYECKUX BEIIECTB M XUMHYECKHX pEaKIIHMid, yCTaHABIMBATh MPUUHMHHO-
CIIEJICTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3y4YEHHS, CTPOUTH JIOTHYECKHE paCcCyXACHUS (MHAYKTHBHBIC, JCTyKTHBHBIC, N0 aHAJOTHH), ACNaTh
BBIBOJIbI 1 3aKJIIOUCHHS;



yYMEHHE MPUMEHSTH B MPOLECCe MO3HAHUS MOHATHS (MPEAMETHBIE U METaIllpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, UCIIOJIb3yEMbIE B
XMMHUH, TpeoOpa3oBbIBaTh LIMPOKO MPHUMEHSEMbIE B XMMHU MOJICIbHBIC MPEICTABICHUS — XUMHUYECKMH 3HAK (CHMBOJ 3J€MEHTa), XMMHYecKas
¢dopmyna u ypaBHEHHE XUMHUYECKOW PEaKIIUU — MIPH PELICHUH y4eOHO-TT03HABATEIBHBIX 33/1a4, C YYETOM 3TUX MOJICJIbHBIX MPEICTaBICHUH BBISBIATH
U XapaKTepU30BaTh CYIIECTBEHHbIC MMPHU3HAKU H3Yy4aeMBbIX OOBEKTOB — XHMHUYECKHUX BEIIECTB M XHMHUYECKHUX pEaKIuil, BBIABIATH 0OIIMe
3aKOHOMEPHOCTH, IPUUYUHHO-CIICICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3YYaeMbIX MIPOLIECCaX U SABICHUSAX.

Ba3oBble ncciegoBaTebcKue 1elicTBUS:

YMEHHUE HCIONb30BaTh IMOCTABJICHHBIE BOMPOCHI B KauyeCTBE WHCTPYMEHTA IO3HAHMS, a TAaKXKE B KAauyeCTBE OCHOBBI Ml (POPMHPOBAHUS
TUIOTE3HI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KIICHUH;

MpUOOpEeTEeHNEe OMbITa MO IUIAHWPOBAHUIO, OPraHM3AIMM W TMPOBEACHUI0 YUYEHUYECKHX JKCIEPUMEHTOB, YMEHHE HAONMI0JaTh 3a XOAO0M
mporecca, CaMOCTOSITEFHO IMPOTHO3UPOBATh €r0 PE3yibTaT, (POPMYIHPOBATH OOOOIIEHUS M BBIBOJBI IO pPE3yJbTaTaM IPOBEACHHOTO OIbITA,
MCCIIEIOBAHMSI, COCTABIISATH OTYET O IPOJICTAHHON padoTe.

Pa6Gora ¢ undgopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh UH(OPMALIMIO PA3IMYHBIX BUJOB U (HOPM MpPEICTaBICHUS, MOIYYaeMyI0 U3 Pa3HbIX
MCTOYHUKOB (HAay4YHO-TIOMYJISIpHAS JIUTEpaTypa XUMHUYECKOTO COJEp)KaHHs, CIPaBOYHBIE MMOCOOMS, pecypchl MHTepHeTa), KpUTHUECKH OIEHHBATH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

yYMEHHE MPUMEHSATh Pa3TUYHbIE METOJII M 3alpOoChl MPH MOUCKE U 0TOOpe MH(POPMAIIMK U COOTBETCTBYIOIIUX TAHHBIX, HEOOXOJUMBIX IS
BBITIOTHEHUST Y4e€OHBIX W TO3HABATEIBHBIX 3a/ad OMpEAeNEHHOTO THUIA, MPHOOpEeTEeHHEe OmbiTa B 00JacTH HMCHOIB30BAaHUS HMH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBIIQJICHUE KYJIbTYPOH aKTUBHOTO WCIIOJIB30BAHUS PA3IMUHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSTEIEHO BBHIOMPATH
ONITUMANIEHYIO (HOpMY TIpe/cTaBieHUs MHPOPMALMU M HWUTIOCTPHPOBATH pEUIaeMble 3a/laud HECIIOKHBIMH CXEMaMH, TuarpaMMamH, IPYTHMHU
¢dbopmamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHE UCMOIb30BaTh W aHAIM3UPOBaTh B IIpolecce Y4eOHOH U HCCIIeAOBAaTENbCKOW JIEATENbHOCTH HWH(QOPMALMI0 O BIMSIHUU
MIPOMBIIIJICHHOCTH, CEITLCKOTO X03SHCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYKAFOIIEH TIPUPOTHON CPEIbI.

KoMMyHUKaTHBHbBIE YHUBEPCATbHbIE YUeOHbIE e CTBHUS:

YMEHHUSI 33JIaBaTh BOMPOCH! (B XOJe Auayiora M (WJIM) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMOW TeMbl, (OPMYTUPOBATH CBOU MPEIIOKECHHS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOHN 3a/1a4u;

YMEHHUS TPEACTABIATh MOJTYYCHHBIE PE3YNbTaThl TIO3HABATEIILHONW JCATEIBHOCTH B YCTHBIX M NMHUCHMEHHBIX TEKCTaX; JIENIaTh MPE3CHTAIHIO
pPEe3yIbTATOB BBHITIOJHEHUS XUMHUUYECKOTO JKCIEpHMEHTa (J1abopaTOpPHOTO OIbITa, JIAOOPATOPHOW pabdOTHl IO WCCIICIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOT0 MPOEKTa);

YMEHHUSI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATENBHOM M HMCCIEIOBATENBCKON NEATENBbHOCTU MPHU pEIIeHUH
BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE ydéTa OOIIMX MHTEPECOB M COTJIACOBAHMSI MO3HMIHKN (00CYXACHHS, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOpMHAIIMSI COBMECTHBIX JIEUCTBUH, OIpe/ieJIeHHe KPUTEPHUEB 110 OLIEHKE KauecTBa BBIITOJIHEHHOM pabOThI U ApyTHUE).



PeryasiTuBHble yHHBepcaJIbHbIE yUeOHbIE JeiicTBUS:

YMEHHUE CaMOCTOSTEIBHO OINpPENeNiATh ILEIH ACATENbHOCTH, IUIAHUPOBATh, OCYHIECTBIATh, KOHTPOJIMPOBATH U MPH HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO AEATEIBHOCTD, BBIOMpATh Hanboee 3((eKTUBHBIC CIIOCOOBI pelIeHHs] YUeOHbIX M MMO3HABATENbHBIX 3a/]a4, CAMOCTOSITEIHHO
COCTABJIATh WJIM KOPPEKTUPOBATh NPEAJIOKEHHBIN aJrOpUTM JEHCTBUH NpPHU BBIIOJHEHUU 3aJaHUA ¢ y4ETOM IIOJIyY€HHUS HOBBIX 3HAHUH 00
U3y4aeMbIX OOBEKTAaX — BEIIECTBaX M PEaKLUAX, OLEHUBATH COOTBETCTBHUE IOJIyUEHHOI'O pe3yJbTaTa 3asBJICHHOM LEIH, YMEHUE UCIIO0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMbl€ B YCIOBUU 3a/laHUM.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHMIO O0S3aTEIbHOIO COJEp)KaHUs, YCTAaHOBJIEHHOIO JaHHOM (QenepanbHOil paboueit
IIPOrpaMMOii, BBIJICJIAIOT: OCBOCHHbIE 00YYaIOIMMUCS HAay4YHblE 3HAHMS, YMEHHSI U CIIOCOOBI IeHCTBUM, crienuduueckue Uil IpeAMEeTHOW 001acTu
«XuMUS», BUABI ACATEIHHOCTH 10 MOJTYYESHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, IPEeoOPa30BaHUIO U NMPUMEHEHUIO B PA3IMYHBIX yYEOHBIX U
HOBBIX CUTYaIHsX.

K xoHny oOydeHus B 8 Kjacce mpeaMeTHblE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb C(HOPMHUPOBAHHOCTh y O0yYaroluxcs
YMEHHUI:

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITUN: aTOM, MOJIEKYJla, XMMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO,
cMech (OJHOpOJHAs U HEOJHOPOJHAs), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAs M MOJIEKYJSIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHAas Macca, MaccoBas J0Js XMMHUYECKOrO JJIEMEHTa B COEIMHEHUHU, MOJSPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb,
JIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCIIEHHUS, XMUMHUYECKass peakius, KiIacCU(pUKAIUs peakUui: peaklUuu COECJUHEHHUs, peaKIUH
pas3oKeHUs, PeaklMu 3aMEeUIeHUs, peakiMu OOMeHa, 5K30- M SHJOTEPMUYECKHE peaKkIUH, TEeIIOBOH A(PQEeKT peakuuu, Sapo aToMma,
JIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOMTajb, pajnyc aTOMa, XUMUYECKasl CBA3b, MOJSAPHAS M HEMOJISIPHAs KOBAJIEHTHAs CBs3b, HOHHAS
CBSI3b, NOH, KATUOH, aHUOH, PaCTBOP, MaccoBasi 10151 BellleCcTBa (MPOLIEHTHAs KOHLEHTPALKs) B paCTBOPE;

® JUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSATH 3TH MOHSTUS IPU ONMUCAHNUY BEILIECTB U UX MPEBPALICHUH;

® UCMOJb30BATh XUMHUYECKYIO CUMBOJIUKY JUISl COCTaBJIECHUS (POPMYIT BEIIECTB U YPAaBHEHUH XMMHUYECKUX PEaKLUi;

e OMpeneNniaTh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTETIEHb OKUCIIEHHS 3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX,
MPUHAICKHOCTh BEIIECTB K OINpPENeIEHHOMY KJIacCy COEAMHEHHH Mo (opmynaM, BUA XMMHYECKOH CBS3U (KOBaJEHTHAas MU WMOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;

e packpsiBaTh cMbici llepuoanueckoro 3axona JI. M. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHUE MEPHUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX AJIEMEHTOB OT MX MoJjiokeHus B llepmonnyeckoil cucreMe, 3aKOHOB COXpPAaHEHHsS] MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO Y4€HUs1, 3aKOHa ABOTaJipo;

® OINUCBIBATh U XapaKTepu3oBaTh TabauuHyro ¢Gopmy Ilepuonndeckoil cucTeMbl XMMHYECKHX JJIEMEHTOB: Pa3jindyaTh MOHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «odounas noarpynna (b-rpymnmna)», Manbie u 60JbIINE IEPUO/IBI, COOTHOCHTh 0003HAYCHHS, KOTOPbIE HMEIOTCS



YMCHMMN:

B Tabmuie «llepuomuyeckas cucrema xumudeckux aneMeHToB [I. M. MeHpeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB U 3apsi sSApa, 001Iee YHCI0 3JIEKTPOHOB U pacpeAeieHUE UX MO JIEKTPOHHBIM CIIOSAM);
KJ1acCU(UIUPOBATh XMMHUYECKHE AJIEMEHTHI, HCOPTaHWYECKHE BEIISCTBA, XUMHUCCKUE pEaKIuu (10 YKCIY W COCTaBy y4YaCTBYIOIIUX B
pEaKIuy BEIIeCTB, M0 TEIUIOBOMY D (DEKTy);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIECTB Pa3IMYHBIX KJIACCOB, IMOATBEPKIas OIMUCAHUE IpHUMEpaMu
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMUYECKIX PEAKIIHIA,

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KaUYE€CTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTCKAHUS XUMHUECKHUX MTPEBPAIICHHMA
B PA3JIMYHBIX yCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYISIPHYIO W MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO 3JIeMEHTa 1o (opmyie
COCIMHEHUSI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XMMUYECKON PEaKIui;

MPUMCHSITh OCHOBHBIC OICpAIlMM MBICIIUTEIBPHOW JEATCIIBHOCTH — aHAJM3 M CHUHTE3, CPaBHEHHE, OOOOIICHHE, CHUCTEMAaTH3AIlHIo,
KJIaCCU(DUKALIUIO, BBISIBICHHE IIPUYUHHO--CIICICTBEHHBIX CBSI3€H — JUISl M3YYCHHUS CBOIMCTB BEIIECTB M XUMUYECKUX PEAKIUi, €CTECTBCHHO-
HAyYHBIC METO/IbI IO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

ClIeZIoBaTh MpaBHUJaM TIOJb30BAHUS XUMHUYECKOW TOCYJOW M JIAOOPaTOPHBIM OOOPYAOBAaHHEM, a TaKKe IpaBWiIaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH IO BBHITOJHEHHUIO JTAOOPATOPHBIX XMUMHUYECKHUX OMBITOB IO IMOJYYCHHUIO U COOMPAHUIO
ra3o00pa3HbIX BemecTB (BOIOpOJA M KHUCIOpPOJa), NMPUTOTOBICHHIO PACcCTBOPOB C OMpPENENEHHONW MacCcOBOW J0OJei pacTBOPEHHOTO
BEIECTBA, IJIAHUPOBATh M TPOBOJUTH XMMHUYECKHAE DKCIIEPHUMEHTHI 1O PACIIO3HABAHUIO PACTBOPOB IIEIOYCH M KHCIOT C ITOMOIIBIO
WHIUKATOPOB (JaKkMyc, (heHondranent, METUIIOPAHK U APYTHUE).

KOHITy OoOyueHHs B 9 KJiacce MpeIMETHBbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Yy OOYYAIOIIUXCS

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX IMOHATHN: XUMUYECKHM JJIEMEHT, aTOM, MOJIEKYJA, UOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO,
CJI0’KHO€ BEMIECTBO, BAJICHTHOCTh, JIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCIEHUS, XUMHUYECKasl PEAKIHs, XUMUYECKAsI CBA3b, TEIJIOBOM
3¢ (deKT peakiuu, MOJib, MOJIIPHBINA 00BEM, PACTBOP, TMEKTPOIUTHI, HEANEKTPOIUTHI, HIEKTPOIUTHIECKAS TUCCOIHAIINS, PEAKIIUA HOHHOTO
oOMeHa, KaTamu3arop, XHUMUYECKOEe paBHOBECHE, OOpaTHMble W HEOOpAaTHMBIE PEAKIUU, OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIC PEAKIINH,
OKUCJIUTEh, BOCCTAHOBHUTENh, OKUCIIEHHE W BOCCTAHOBJICHHE, aJUIOTPONUs, aM(pOTePHOCTh, XMMHUUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAS,
MeTaJUTHYecKas), KpUCTAITNYECKass PEméTka, KOPPO3usi METALIOB, CIUIABBI, CKOPOCTh XMMHYECKOW PEaKIMH, MPEACIbHO JIOMyCTHMas
koHueHnTpanus [1JIK BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSTh 3TH MOHATHUS MPU ONMCAHUU BEILIECTB U UX MPEBPALICHUI;
HCIIOJIh30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBJICHUs (POPMYIT BEIIECTB M YPAaBHEHUH XUMUYECKUX PEAKITUN;

ONPEACIISITh BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMAUYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOTIO COCTaBAa, MPUHAJIEKHOCTD BEILIECTB
K onpenenéHHOMY KJIacCy COeMHEHUN o GpopMysaM, BUJ XUMAYECKON CBSI3M (KOBAJICHTHAsS, MOHHAS, METAJUTMYECKas) B HEOPTaHMUECKUX



COEAMHEHUSX, 3aps)l MOHA 10 XHUMHUYECKOH (opmyine, xapakrep cpelbl B BOJHBIX PAacTBOpaxX HEOPraHUMYECKUX COEJUHEHUH, TUI
KPUCTAIUIMYECKOM pEIETKH KOHKPETHOTO BEILIECTBA;

e packpsiBaTh cMmbIca [lepuonnueckoro 3axona [I. M. MenneneeBa u AeMOHCTPUPOBATh €ro NOHMMAHHE: ONMCHIBATh M XapaKTEPU30BaTh
Tabauunyto (opmy Ileproguueckoil CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3jindyaTh MOHATHS «rJaBHas moarpynma (A-rpynma)» u
«io0ouHas noarpynna (b-rpynna)», Manble U OoJbllInMe IEPUOJbI, COOTHOCUTh OOO3HAYEHHUs, KOTOPblE HUMEIOTCS B INEPUOANYECKOMN
TabJIUIe, C YUCIIOBBIMU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsiz sJipa, 0OlIee YUCIIO IEKTPOHOB U
pacripesieieHue UX 10 JIEKTPOHHBIM CJ0sIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCAMHEHUH B
IpeAeax MajblX IEPUOIOB U TIIABHBIX MOAIPYIII C YYETOM CTPOEHUS UX aTOMOB;

e KJaccu(UIMPOBATh XMMHUYECKHE AJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA, XUMHUECKUE PEaKIuH (IO YHCIY M COCTaBy y4YacCTBYIOIIHUX B
peaKIy BEHIECTB, 10 TEIUIOBOMY () (EKTy, IO U3MEHEHHIO CTETICHEH OKUCIICHUS! XUMHUYECKUX HIIEMEHTOB);

® XapakTepu30BaTh (ONMUCHIBATH) OOIIME U CrIeNU(PUIESCKHE XUMUIECKNE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIKIAsI OMMCAHHE
IIpUMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® COCTaBJATh YPABHEHUS JJIEKTPOJIUTHUYECKOM IUCCOLMALMU KHUCIOT, IIEJIOYEH M COJIeH, MOJHBIE M COKPAIIEHHBIE YPAaBHEHHs PEaKLMH
HMOHHOT0 0OMeHa, ypaBHEHMs PEeaKLUi, TOATBEPKAAIOIIUX CYIIECTBOBAHUE T€HETUUECKON CBSA3M MEXKY BEIECTBAMU PA3JIMYHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN TOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca ITUX peakIuii;

® IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOECHUS, BO3MOKHOCTH MPOTEKAHNUSI XUMUYECKUX MTPEBPALICHUIN B Pa3INYHBIX
YCIIOBUSIX;

® BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MacChl BEIECTB, MAacCOBYIO JOJII0O XMMHMYECKOTO 3JIEMEHTa Mo (opMmyse
COCIMHEHMS], MACCOBYIO JIOJIO BEILIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI I10 YPABHEHUIO XMMUYECKON PEAKIUY;

e coOu0aTh NMpaBuiIa MOJIB30BAaHUS XUMHUECKON NOCYI0M U JIaOOPaTOpHBIM 000pyJOBAHUEM, a TAKXKE IIPaBUiIa 0OpallEeHHs ¢ BEILIECTBAMHU B
COOTBETCTBUHM C HMHCTPYKLUHUSMH I10 BBIMOJHEHUIO JTAOOPATOPHBIX XMMHYECKUX OINBITOB MO MOJIYYEHUI0 M COOMpPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUAaKa M yIJIEKHCIIOro ra3a);

® [IPOBOJUTH PEAKIMH, OATBEPXKIAIOIINE KAUeCTBEHHBIN COCTAaB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMHI-,
nojua-, KapooHar-, pocdar-, cunmkar-, cyabQar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHMS U HOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX paCTBOpPaxX HEOPraHWUYECKHUX BEILECTB;

e [PUMEHSATH OCHOBHBIE OIEpallM MBICIUTEIBLHOW NEATENbHOCTH — aHallu3 M CHHTE3, CpaBHEHHUE, 00OOIIeHHE, CHCTEMAaTH3alUIO, BBISBICHHE
[IPUYMHHO-CIEACTBEHHBIX CBA3€d — JUIA WU3Y4YEHUs CBOMCTB BELIECTB M XUMUYECKHUX PEAKLUH, €CTECTBEHHO-HAYYHBIE METOJABI IO3HAHUA —

HabIt0/IeHne, U3MEPEHNe, MOJIIMPOBAHKE, IKCIEPUMEHT (peabHbIN U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3iesioB u JuiekTpoHHbIE (UG pPOBbIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U IIPAKTUIECKOMI 5 0 2 bubmorexa LOK
’ p https://m.edsoo0.ru/7f41837c
JIESITEILHOCTH YeJI0BEKa
19 BemecTBa 1 xumMmmuueckue 15 1 bubnuoreka [IOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro no pasneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
91 Bosznyx. Kucnopon. ITonsitie 06 5 1 bubmmoreka [JOK
' OKCHJaX https://m.eds00.ru/7f41837¢c
Bonopon.Ilonstue o kucinorax u bubnmnorexka HOK
2.2 8 1
COJISTX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bu6mmoreka [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro mo pasneny 30

Paznen 3. llepunonnueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB. XHMHYeECKast
cBsI3b. OKNCJINTENbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunoteka LIOK

3.1 XAUMHYECKUX dj1eMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYECKas CBS3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLIMH
bu6mmoreka [IOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 5 bubmorexa [JOK
https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 70

I[TPOTPAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne /i P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUun
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka HOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMAIIHSL. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PEakIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerauibl 1 HX coeJMHEHUS
91 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpocop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso0o.ru/7f41a636
KPEMHUI U UX COSANHCHUS
Hroro mo pazneny 25



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

Pa3gen 3. MeTaajbl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubmuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Utoro mo pazneny 20
Pa3znen 4. Xumus u okpyxaromas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 bubmorexa LOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
Pe3epBHOE Bpemst 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponp XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAX MO3HAHMS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYMCTKH MOBapeHHON 1 1 bubmorexa HOK
puMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBL I MOTICRY L https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnmoreka [JOK
XHUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEILECTB.

bubmuoreka [JOK
10 X .B
umieckas opmyna. Banertrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMHYECKOTr0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mosnb. MosnsipHas bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 ®dU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brranciienus komaecTBa, MacChl BEIIECTBA bubmuorexa [JOK
110 YPABHEHUSIM XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d5708
Knaccudukanuust XuMUYeCKHX peakiui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIIn/ISI bubmmorexa [JOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHe U bubmmorexa [OK
H T, Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUi
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
AHain3 KOHTPOJIbHOM paboThl. Bo3myx —
P P X bubnmoreka [JOK
21 cMmech ra3oB. Cocra Bo3ayxa. Kuciopox —

OJIEMCHT U MMPOCTOC BCUIECCTBO. O30H

https://m.edsoo.ru/ff0d448e



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

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuu OKUCIICHUS, TOPEHUE) bubmmorexa [IOK
PoA 1 > TOPEHHE): https://m.edso0.ru/ff0d4614
[TonsiTre 00 okcUaax
CnocoObI MOTy4YEHUs KUCIIOPO/ia B
23 Ja00paToOpUn iqn OMHmnelfHocm bubmoreia LOK
PATOPHITH TP ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoaa
TertoBoit 3 PeKT XUMUIECKON PEeaKIIHH,
24 MOHATHE O TEPMOXMMHYECKOM YPaBHCHHUH bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
Tomnuso (He()Th, Yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS ’ a, CII0COOBI zzro bubmorexa [JOK
P xS, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTrueckast pabota Ne 3 o teme
26 «Ilonmydenne u coOupaHue KUCIopoaa bubmorexa HOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTB)
97 Boopon — a51eMeHT U IpOCTOE BELIECTBO. bubnnoreka [JOK
Haxoxnenue B npupone https://m.edsoo0.ru/ff0d4ddo
28 du3nyecKrue 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubmuorexa [JOK
29 II
OFFITHE © [HETOTax 1 cox https://m.eds00.ru/ff0d50d2
30 Crioco0bI oTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme
31 «Ilonmydenue u coOMpaHue BOIOPOIa bubmorexa HOK
- P HOPOAA, https://m.edso0.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
32 Mousipabiii 00bEM Ta30B. 3aK0H ABOTAIPO bubmorexa HOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d542e

Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA

33 rasa o ero U3BeCTHOMY KOJINYECTB bubmorexa [IOK
.. Y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WU 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 €aKI[MH1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa [IOK
p 4 https://m.eds00.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 duznyeckre 1 XMMUUECKHE CBOMCTBA BOJIBI bubmorexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwleHHbIE 1
37 HEHACHIIIEHHEIE PACTBOPLI. MaccoBas oI bubmorexa LIOK
= p ppL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IpurorosiieHHE PaCTBOPOB C bubnnoreka [JOK
onpencnEHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTponsHnas pabora Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 AHann3 KOHTPOJIbHOM paboThl. OKCHUIBI: bubnuoreka [IOK
COCTaB, KJacCU(pUKalrs, HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmiorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomydyeHue U XUMHYECKUE CBOMCTBA bubnmoreka [JOK

OCHOBaHU

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukarus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT bubmmorexa LIOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnnoreka [HOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckast pabota Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI»
48 I'eneTnueckas CBA3b MEXKIY KilacCaMHu bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O06o01IeHre u cucTeMaTu3alus 3HaHu!
B B https://m.eds00.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubnuorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COETMHEHU I
AHanu3 KOHTPOJIbHOM paboTsl. [lepBbie
51 MOMBITKU KJIACCU(PUKAIIUN XUMUYECKUX bubnnorexka [JOK
aneMeHTOB. [IoHATHE O rpynnax cXOQHbIX https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
Ilepnonnueckuii 3akoH u Ilepnonnueckas
52 crucTemMa XuMudeckux annemeHToB 1. U bubmmorexa [OK
o https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonpl, rpymIbl, TOATPYIIIHI bubmmorexa [OK
PHOZEL, TPYHIIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SAEP. bubnmoreka [JOK

H3otonsl

https://m.edsoo.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI04YEK aTOMOB

bubmuoreka [JOK
55 I1 i N
anemeHToB llepuoanueckoit cucrems! /| https://m.edsoo.ru/00adashe
Meupeneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA I10
. bubnmoreka [JOK
56 ero nosioxeHuto B [lepuoguueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3unauenue [lepuonnyeckoro 3akoHa Jist
57 pa3BuTus Hayku U npaktuku. J. 1. bubnuoreka [IOK
MenpeneeB — y4€HbIH, MIEArOT U https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 n
OTHT XUMITHCCKA CBAS https://m.edsoo.ru/00adac34
60 KoBasneHTHas moyispHas XUMAYECKas CBS3b bubmmorexa [TOK
P https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenosipHasi XuMu4ecKast bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62
CTeneHs okuCICHs https://m.edsoo.ru/00adae28
63 OKHCIHUTENN U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edsoo.ru/00adb076
64 OKHUCIUTEbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuuu https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 o teme bubnnoreka [JOK
«CTtpoenue atoMa. XUMUUYECKasi CBSA3b» https://m.edsoo.ru/00adb486
66 AHann3 KOHTPOJIbHOM paboThl. O600IIeHNE bubnmoreka [JOK

W cUCTEMAaTH3allis 3HAHUI.

https://m.edsoo.ru/00adb33c
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O0o01IeHNe U CUCTeMAaTU3alus 3HAHUHN T10 bubnmoreka [JOK
67 1
CTPOECHUIO aTOMa. https://m.edsoo.ru/00ad9ch2
O06o001IeHe U CUCTEMaTH3alisl 3HAaHUH 110 bubmuorexa [JOK
68 1
CTPOEHUIO BELIECTBA. https://m.edsoo.ru/ff0d61c6
O060011IeHNE U CUCTEMATU3ALMS 3HAHUH 110 bubmuorexa [JOK
69
pEeLICHUIO 3a1a4 https://m.edsoo.ru/ff0d61c6
. bubnuorexa [JOK
70 Obobmaromuii ypox 1o kypey https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 70

I[TPOTPAMME
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9 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpouabusie Ilpakruyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[Tepuonnueckuii 3akoH. [lepnoanueckas
1 cUCTeMa XMMHUYEeCKUX 3eMeHToB J1. 1 1 bubmorexa HOK
T https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX 1 bubmorexa LHOK
P P https://m.edso0.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexa [HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas pabora Nel no reme
5 «IToBTOpEeHUe u yriyOneHnue 3HaHUIA 1 1 bubmorexa HOK
P yry https://m.edso0o.ru/7f41a636
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
AHanu3 KOHTPOJIbHOM pabOTHI.
6 Krnaccudukanus XuMHUECKUX peaKIuii 1o 1 bubmmorexa [TOK
p https://m.edsoo.ru/00adbcb0
Pa3IUYHBIM MPU3HAKAM
[ToHsATHE O CKOPOCTH XMMHYECKOU
7 eaknnu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa [TOK
p ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
[ToHsTHE 0 XUMUYECKOM PaBHOBECHH.
bubmuoreka [JOK
8 DakTOpPHI, BIUSIIONINE HA CKOPOCTh 1

XHUMHYCSCKOMU PEaKIMU U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'O paBHOBECUA

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKON
10 nccorranu. CHIbHbIE U ci1a0ble buGnnorexa LIOK
8 HHat. https://m.edso0o.ru/00adcd68
AEKTPOJIUTHI
11 HoHHbIe ypaBHEHUS peaKUil bubnmorexa LOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUI1 B CBETE IpeACTaBICHUI 00 bubnmorexa LHOK
o pea https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYCCKOM TUCCOIIUAIIAN
XUMHYECKHE CBOUCTBA COJIEU B CBETE
13 MIPENCTABIEHUNA 00 DIIEKTPOIIUTHUECKON bubnmorexa LHOK
p P https://m.edsoo.ru/00add8b2
IUCCOLAIIAN
14 IlonsTue o ruapoanse coje bubmmorexa LHOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 I
O00011IeHIE U CUCTEMATH3AIlU 3HAHUI httos://m.edsoo.ru/00addd12
16 [IpakTnueckas padora Ne 1. «Pemenue bubnnorexka [JOK
JKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbhas padora Ne2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS bubmnorexa [IOK
p a THATI. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)
AHanu3 KOHTPOJIbHOHM paboTsl. O6Imas
18 XapaKTEPUCTHUKA TaJOreHOB. XUMHUYECKHE bubmnorexa [IOK
pu p ’ https://m.edsoo.ru/00addfe2
CBOWCTBA Ha IPUMeEpPE XJI0pa
19 Xnoposonopoa. ConsiHast KUCIIOTa, bubnuoreka [IOK

XMMHYECKHUE CBOMCTBA, IOJyYEHUE,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[IpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITosydyeHne COJITHOM KUCIIOThI, H3yYEeHHUE
. y:1 yi https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Breruucienus mo ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIUA, €CIIH OIUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEearcHTOB JIaH B H30BITKE
99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnuorexa [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AJIIIOTPOITHBIE MOIU(UKAIUHA CEPHI.
23 Haxompz[eHHe cephl I/I(beé COGI[I/IHCII){I/Iﬁ B bubmnorexa [IOK
p . https://m.edsoo.ru/00ade64a
pupoie. XUMUIECKHE CBOHCTBA CEPBI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnunorexa [JOK
XUMHUYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
Oxkcuppbl cepel. CepHast KUCIIOTa,
25 (bI/ISI/ILIeCKI/IE " Xmi)ﬂqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 IMOJIYYEHMS CEPHOIN KHUCIOTHI bubmorexa [JOK
i p ’ . https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE OKpYKaroIen
CpeIbl COeTMHEHUSIMU CEPhI
97 BrruncieHue MaccoBOM TOJIH BEIXOJA bu6mmorexa [IOK
IIPOJYKTA peaKuu https://m.edsoo.ru/00adec8a
OO6mrast xapakTeprucTrUKa 3J1IeMEeHTOB V A-
28 rpynmnsl. A30T, pacipocTpaHEeHHE B bubnuorexa [IOK

npupoie, GU3NIeCKue 1 XUMHIECKUE
CBOICTBa

https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gpu3nYecKkue 1 XUMHIECKUE

bubmuoreka [JOK

29
CBOMCTBA, MOJIyYCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuyeckas padora Ne 3 o Teme

30 «[Tomyuenne aMmmuaka, U3yu4eHHe €ro bubmmorexa LIOK

" it https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubnnoreka [HOK
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 oOpenuii. XuMHUYeCcKOe 3arpsi3HeHUE bubmmorexa LOK
yAoop o p https://m.edsoo.ru/00adf518
OKpY>Karollen cpeabl COeTMHEHUIMU
azoTa
®ocop. Oxeun dochopa (V) u

33 (poc:ll))o pHaH KHCHH((i))Ta (b(blfm(qe)cxne " bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYEeHUE
Hcnons3oBanue pocdaTtoB B KauecTBe
34 MHUHEPAIBbHBIX YI00OpeHnH. 3arps3HeHue bubmmorexa [TOK
PEIBHBIX YAODP P https://m.eds00.ru/00adfc20
NIPUPOJHOM cpenbl hocdatamu
VYrnepon, pacnpocTpaHeHue B IPUPO/IE, bubnuoreka [IOK

35 .
¢bu3nyeckrue 1 XuMHUYeCcKre CBOMCTBA https://m.edso0.ru/00adfd9c
Oxcunsl yriaepona, ux (pusnveckue u

36 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE bubnmoreka [JOK
MPOOJIeMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (1V)

bubmuorexa [JOK
37 h% S
POTBHAT KHCTOTA 7 €6 CorH https://m.edso0.ru/00ae006¢
38 [IpakTuyeckas pabora Ne 4 o Teme bubnuoreka [IOK

"IlosrydeHne yrieKucioro rasa.

https://m.edso0.ru/00ae027¢
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KavecTBenHas peaxiys Ha KapOOHAT-HOH"

HepBOHa‘IaIIBHBIe IIOHATHS 00

39 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoJia
40 Kpemuuii u ero coenqunenust bubmnorexa [IOK
https://m.edso0o.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«BaxxHeunmme HeMeTaJIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHCHHU S
KonTponbnas pabota Ne3 mo teme

42 «BaxuHelnme HeMeTauIbl ¥ UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COCJIMHCHHU S
AHanu3 KOHTpOJbHOI paboTsl. O01mas
XapaKTEPUCTHUKA XUMUYECKUX HJIEMEHTOB

43 — MeTaJuIoB. MeTtanuyeckas CBsI3b U bubmuorexa [JOK
MeTaJUIM4eCcKasi KpUcTauindecKas https://m.edsoo.ru/00ae103e
pemeérka. Pu3nYecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

44 DNEeKTPOXUMHUYECKUH Psi/l HAPSIKEHUI bubmmorexa [OK

https://m.edso00.ru/00ae1156
METaJIJIOB
OO6mwme crmocoOb! MOTYyIEHUST METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubnnoreka [JOK
XUMUYECKUX PEAKLUH, €CIIM OUH U3 https://m.edso00.ru/00ae1156
pEareHTOB COJAEPKUT MPUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB bubmmorexa LIOK

https://m.edsoo0.ru/00ael278
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bubmuorexa [JOK

a7
[lenourpie MeTan bl https://m.edso0.ru/00ae14b2
48 OKcHABI M THAPOKCUALI HATPUS U KaJIus bubmorexa LHOK
s AP s P https://m.edso0.ru/00ae14b2
[{enouyHO3EeMENbHBIE METAIUIBI — KaJIbLUN bubnmoreka [JOK
49 .
1 MarHuu https://m.edso0.ru/00ae15e8
50 Bakneiinme coeIuHEHNS KalIbLHs bubmorexa LHOK
A H https://m.edso0.ru/00ae15e8
. bubmuoreka [JOK
51 600
ObobmeHne 1 CHCTEMATH3AINA SHAHMI https://m.edsoo.ru/7f41a636
59 XKécTtrocTb BOIBI U CLIOCOOBI €€ bubnuorexa [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKECTKOCTh BOIBI U METOILI €6 bubmorexa HOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuotexa [JOK
4 A
> JTEOMUHIH https://m.edso0.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
K
56 e1eso https://m.edso0.ru/00ae1d86
57 Oxcupl, THAPOKCH B 1 coin xkerne3a (1) bubnmnoreka [JOK
u xenesa (1) https://m.edsoo.ru/00ae35e6
. bubnmoreka [JOK
58 O000111IeHE U CHCTEMATH3AIHS 3HAHUI https://m.edsoo.ru/7f41a636
ITpakTuyeckas pabora Ne 7. Pemenue
bubmuoreka [JOK
59 IKCIIEPUMEHTAIBHBIX 3324 110 TeMe

«Baxuennme MeTayIbl U UX

https://m.edso0.ru/00ae3de8
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COCOANHCHUA»

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAMH U3

bu6mmoreka [IOK

60 €areHTOB JIaH B U30BITKE WU COACPKHUT
P 8 AP https://m.eds00.ru/00ae1750
IpuMecHu. Berauciienyst MacCoBOM J10JIH
BBIXOJIa MPOJIyKTa PEaKIuu
bubmuoreka [JOK
61 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN
B H https://m.edso00.ru/7f41a636
KonTponbnas padora Ne4 o teme
62 «Baxxneumme MeTalIbl U UX bubmorexa HOK
https://m.edso0.ru/7f41a636
COCITUHEHUS
AHanm3 KOHTPOJIbHOM paboThl. BemecTra
63 1 MaTepHaJibl B IOBCCHEBHON KU3HH bubmorexa LHOK
P A https://m.eds00.ru/00ae3f50
YelioBeKa
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH bubnuotexa [JOK
Cpesl https://m.eds00.ru/00ae4270
65 Posib xvMuM B pelIEeHNH SKOJIOTHYECKUX bubnuotexa [JOK
npobem https://m.edso00.ru/00ae4270
Brruncnenus mo ypaBHEeHUSIM
66 XUMHYECKHUX PEaKIUui, eCIu OJUH U3 bubmorexa HOK
PeartHH, A https://m.edsoo.ru/00ae0d0a
peareHTOB J1aH B H30BITKE
67 Brruucnenune maccoBoii 1011 BeIX0Aa bubnmoreka [JOK
MPOAYKTa PEaKkuu https://m.edsoo.ru/00adb33c
O06001IeHre U CUCTEMATU3AIIHS 3HAHUIA
68 10 TEHETHYECKOH CBSI3M HEOPTaHUUECKUX bubmmorexa [OK
p https://m.edsoo.ru/00ad9ch2
BEIIIECTB
69 O600111eHre U cUcTeMaTU3alus 3HaHU! bubnmoreka [JOK

10 TUITaM XUMHYECKHUX peaKunﬁ

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

bubmuorexa [JOK

70 Obo0wmenne snammii 10 Kypey 1 https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 70 4 !


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

YYEBHO-METOANYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» Xuwmwus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AknroHepHOE 00IIECTBO
«3natensctBO «IIpocBenienue»

*  Xwumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCTBO
«3natensctBO «IIpocBenienue»

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

* "lloypounsle pa3paboTku o xumuu §8-9 kiacc", 'opkoBenko M.1O.,
n3narenscTBo "MuTepmenunarop”, 2021r.

* "COopHHUK 33724 1 ynpakHeHHi o xumun'" K yueonukam ['.E. Pyn3utuca,

®.I'. ®eapamana - "Xumus'" 8 kimacc u "Xumusg'" 9 kiacc, U31aTeILCTBO
"Ox3amen", M., 2021r.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
 https//m.edsoo.ru
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