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IHHOACHUTEJIbBHASA 3AIINCKA

[IporpamMma Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOEHHS OCHOBHOW OOpa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOILErO
obOpazoBanms, mpexacrtaBieHHbIx B DPI'OC OOO, a Ttakxke Ha OCHOBe GenepalbHOM pabodeit
MpOrpaMMbl BOCIIUTAHHSI M C Y4ETOM KOHICTILIMHU IPEernojaBaHus y4yeOHOro mpeamera «XuUMHUS» B
oOpa3oBaTenbHbIX opranu3anusax Poccuiickoii exeparum.

[IporpamMma o xumum Ja€t npeAcTaBiIeHUE O IeNIX, 00ell cTpareruu o0y4yeHus, BOCIUTaHUS
U pa3BUTUs OOYyYarOIIMXCS CpeACcTBaMU Y4eOHOro mpeaMeTa, YCTaHaBIMBAaeT O00s3aTelbHOE
IIPEIMETHOE COZIEpKAHME, ITPENYyCMAaTPUBAET PACIIPEAEICHUE €T0 10 KJIaccaM U CTPYKTYpUpPOBaHUE 110
pazgesaM M T€MaM [pOorpaMMbl IO XHMHH, OINpPEAENseT KOJIMYECTBEHHbIE W KaueCTBEHHBIE
XapaKTEPUCTUKUA COJEP/KAHUSI, PEKOMEHAYEMYIO IOCIEAOBATEIBHOCTh U3YyYEHUSI XUMHH C YYETOM
MEXIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKHM Y4eOHOro TMpollecca, BO3PACTHBIX
0coOeHHOCTEH 00YyJaroIUXCs, ONPEAesIeT BO3MOXKHOCTH MpPEAMeTa Ul pealn3alnd TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 0O0pa3oBaTEIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, a Takke TpPeOOBaHWI K pe3ynbTaraM OOy4YeHHs XMMHHM Ha ypOBHE IeJield U3Y4YeHUS
MpeMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU JIEATEIHHOCTH O0YYaIOUIErocsl M0 OCBOEHUIO
y4eOHOTO CO/IepIKaHMSL.

3HaHME XUMHUU CIYKXUT OCHOBOM Juisl ()OPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MIPEJICTABICHU O MaTepUAIbHOM EIWHCTBE MHpa, BAXHYIO POJb UrparoT (OpMUpYEMbIE XUMHEH
MIPEJICTABJICHHUS] O B3aWMOIPEBPAILICHUSAX SHEPTUU M 00 SBONIOIHMH BEUIECTB B MPHUPOAE, O MYyTAX
pelieHus rio0aabHbIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEIOBEUECTBA — ChIPHEBOM, IHEPreTUUECKOMH,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacHOCTH, TPOOIEM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peald3ali BO3MOXKHOCTEH Ui camopa3BUTUA U (POpPMHpPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyuaroummxcs,
HaBBIKOB MX CaMOCTOSATENbHON y4eOHOW AeATeNbHOCTH, SKCIEPUMEHTAIBHBIX M UCCIEI0BaTEIbCKIX
yMeHUH, He0OOXOAUMBIX KaK B MIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HAKOMHT €O CIielu(UKON HaydHOTO MBIIIJIEHMS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha
€MHCTBO MPHUPOJBI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TanoM B (hOPMHUPOBAHHM €CTECTBEHHO--
Hay4YHOH IpaMOTHOCTH 00yYaroIuXcs;

crnocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYUYHBIM 3HAHHSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOe 00pa30BaHUE 00ydarOIUXCsl.

JlanHble HampaBieHUS B OOY4YEHMHM XUMHUH OOECHEeuMBAIOTCS CIEUU(PUKON Ccoaep KaHUs
y4eOHOro mpeaMeTa, KOTOpPbIM SBISETCS MeAarorMyeckd aJanTHPOBAaHHBIM OTpaXKeHHeM 0a30BOM
HayKH XMMUU Ha ONPEJIETIEHHOM JTalle €€ pa3BUTHSI.

Kypc xumMum Ha ypoBHE OCHOBHOrO 00mIero oOpa3oBaHHS OpPHUEHTHPOBAH Ha OCBOEHHUE
OoOy4arolMMHUCS CUCTEMBbl MEPBOHAYAIBHBIX IMOHSATHI XHWMHH, OCHOB HEOPraHMYECKON XHMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX IIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa cozepkaHusi IporpaMmbl 10 XUMHUH c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
Kk e€ usydeHuro. CopaepkaHHe CKJIAJIbIBACTCSI U3 CHCTEMbI MOHATHH O XHMHUYECKOM DJJIEMEHTE U
BEIIECTBE M CHCTEMbI MOHATUHN 0 XUMUYecKol peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 NPUHLIMILY MOCJIEI0BAaTEIIBHOIO Pa3BUTHs 3HAHMKM HA OCHOBE TEOPETUYECKUX IPEACTaBJICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;



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

— YUY€HHUS O CTPOCHUU aTOMa U XUMHYECKOU CBS3H;

— IPEICTaBIICHUI 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHMS PpacCMATPUBAIOTCS HA OCHOBE OMIUPHUYECKU IMOJYUYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCSA IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBIIOJHSS
(GyHKIIUU OOBSCHEHUS W MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U MOTYUYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMBbl 0 XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEIACTABICHUS O XUMUYECKON
COCTaBJISIONICH HAyYHOUM KapTHHBI MUpA B JIOTUKE €€ CUCTEMHON MPUPO/Ibl, IIEHHOCTHOT'O OTHOILICHUS
K HAyYHOMY 3HAHHUIO U METOJIaM MO3HaHMs B Hayke. M3yueHne XuMUU MPOUCXOAUT C TPUBJICUCHUEM
3HAaHUI U3 paHee U3yUYeHHBIX YUeOHBIX MpeaMeToB: «OKpyxkaromuil Mupy», «buonorus. 5—7 kiacce» u
«Duzuka. 7 kiacey.

[Ipy u3yyeHHH XUMHUH NPOUCXOIUT (OPMUPOBAHHE 3HAHUN OCHOB XHMMHUYECKOW HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, IMPAKTUICCKOW NIEATEIHPHOCTH YEIIOBEKAa W KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KYyJIbTYpbI. 3a/aua y4eOHOTo MpeAMeTa COCTOUT B (DOPMUPOBAHUHN CHUCTEMBI
XUMHUYECKUX 3HAHUM — BaKHEHWIMX (aKTOB, MOHITHUM, 3aKOHOB U TEOPETUUYECKHX TMOJOKEHUH,
JOCTYIHBIX 00O0OIICHUI MHUPOBO33PEHUECKOTO XapakTepa, sI3bIka HAyKu, B MPUOOIICHUH K HAYYHBIM
METOJaM TO3HAHMS TPU W3YYEHUHU BEIIECTB U XUMHUYECKUX PEaKIui, B ((OPMUPOBAHUHN U PA3BUTHHU
MMO3HABATEIPHBIX YMCHHUM U WX MPUMEHCHHUH B YI€OHO-TT03HABATEILHON U Y4eOHO-HCCIIEI0BATEIHCKOM
JesITeIbHOCTH, OCBOCHUH MPaBUII O€30M1aCHOT0 OOpaIlleHHsI ¢ BEIIECTBAMH B TIOBCETHEBHOM KU3HU.

[Ipy wu3ydyeHMHM XUMUU Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS Ba)KHOE 3HAUYCHUE
npuoOpenn Takue e, Kak:

— (opMupoBaHUE HHTEUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO PEIICHHM, CIOCOOHON aganTHpOBAThCS K OBICTPO
MEHSOIUMCS YCIIOBUSIM JKU3HU;

— HAmpaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTHYECKOE TMpUOOIIeHHEe OOyJarommxcsi K
CaMOCTOSATEIIbHON TMO3HABATEILHOM JAESITEIIBHOCTH, HAYYHBIM METOJaM IMO3HaHUs, (HOPMUPYIOMIHUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— of0ecrieueHre YCIOBUH, CHOCOOCTBYIOIIMX MNPUOOPETEHHIO OOYYaIOUIMMHKCS — OIbITa
Pa3HOOOpa3HOW JEesATEIHbHOCTH, TO3HAHWSA U CaMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUOB JIEITEIHOCTH;

— (¢opMupoBaHue o01Iel HYHKIIMOHATEHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHHUH OOBSACHATh W OILIGHWBATh SIBICHUS OKPYKAIOIIEro MHUpPA, HUCHONB3YyS 3HAHUS U OIBIT,
MOJTyYEHHBIE TTPH U3YYCHUU XUMHUHU, IPUMEHSTHh UX TIPH PEIICHUH TPOOJIeM B MOBCEIHEBHOM KU3HU U
TPYAOBOM AEATEIbHOCTH;

— (dopmupoBaHHe y OOyYaroOmMXCi TYMAHHCTUYECKUX OTHOIICHUN, MOHUMAHUS I[EHHOCTH
XUMHYECKHUX 3HAHUU JUIsl BBIPAOOTKU SKOJIOTHUECKH 11€TIECO00pa3HOT0 MOBEICHUs B OBITY U TPYJAOBOH
JESTETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS U OKPYKAIOIIECH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpPY mpoduiis u
HAIMpPaBIEHHOCTH JAJIbHEUIIET0 00yUYEeHHUSI.

OO6miee 4YMCIO 4YacoB, OTBENEHHBIX I HM3yYEHUS XHMHH Ha YPOBHE OCHOBHOTO OOIIIETo
obpa3zoBanus, coctapisger 138 yacon: B 8 kimacce — 68 vacon (2 yaca B Hezenio), B 9 kinacce — 68 gacos
(2 gaca B HEzIEMIO)



COJEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMHHK B )KM3HU YellOBeKa. XMMUsSL B CUCTeMe HaykK. Tena u BeliecTsa.
dusnuecKkrue CBOMCTBA BELIECTB. ArperatHoe cocrosinue BemiecTB. [loHATHE 0 MeTOnax MO3HAHUS B
xumuu. Yncreie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocTeie 1
CJIOXKHBIE BEIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3J€MEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BenlecTB. OTHOCHUTENbHAS aTOMHas Macca. OTHocUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monbs. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MAacChbl U 4YHUCIA
CTPYKTYPHBIX €IUHUII BellecTBa. Pacu€Trl o hopmMynaM XUMUYECKUX COCTUHEHUM.

dusznuecKrue 1 XUMUYECKHUE SBJICHUSA. XUMHUYECKasi peakius U e€ Mpu3HaKu. 3aKOH COXpPaHEHUs
Macchl BellecTB. XuUMHUYeckue ypaBHeHHs. Kiaccupukanus XUMHUECKUX peakluuid (COeAMHEHUS,
pasioKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IOCYAOH, MpaBuUiaMH paboTel B Jjaboparopuu U HpuéMaMu
oOparieHust ¢ 1a60paTopHBIM 000PYIOBAHUEM, U3YUCHHE U ONKCcaHue (PU3HMUECKUX CBOWCTB 00pa3loB
HEOpPraHMYECKUX BEIIeCTB, HabmoaeHne (usnueckux (IUIaBJICHHE BOCKA, TassHUE JIbJa, PACTUPAHUE
caxapa B CTYyNKe, KUIIEHWE M KOHJICHCAIUs BOJbI) U XUMHUYECKUX (TOPEHUE CBEUH, MPOKATHUBAHHE
MEIHOM TPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHUCIIOTOH) SIBJICHWH, HAONIOJEHWE W OIHCaHHE
MPU3HAKOB MPOTEKaHUS XUMHYECKHX peakluuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHCIIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuna meau (l1) mpu narpeBanuu, B3auMojeiicTeue
xkene3a ¢ pactBopoM cosi Meau (1), n3yuenne cnocoOoB pa3jesieHusi CMECE: ¢ TOMOIIbI0 MarHuTa,
(dbunpTpoBaHUE, BBINIAPUBAHUE, JAUCTHIUISALUS, XpomaTorpadus, MPOBEIECHUE OYMCTKH IMOBAPEHHOM
CONM, HaONIOJICHWE M OIMHMCAHWE pEe3yNbTaTOB MPOBEACHUS OMbITa, WUTIOCTPUPYIOMIETO 3aKOH
COXPaHEHHUS MACChl, CO3/IaHUE MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX ).

Baneiiiue npeacraBuTe/ I HEOPraHNYeCKMX BellecTB

Bo3znyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 37€eMEHT W NIpPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoga B mpupone, (QpU3MYECKHe W XUMHUYECKHE CBOMCTBa (pEakIMH TOPEHHS).
Oxcunpl. I[Ipumenenue kucimopona. CrocoObl ToNmyueHUss KuUcIopoaa B jaboparopuu U
npoMeliieHHocTH. KpyroBopor kuciopona B mnpupoae. O30H — amioTpomnHas MoAudUKaIMs
KHMCJIOPOJIA.

TemnmoBoit  3ddekT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHHS, OJK30- U
SHIOTEPMUUYECKHE peakuuu. TOMIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUIICHHE TapHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpoctoe BemiecTBo. Haxoxkenue Bojopoaa B mpHupoje, pusndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOObI monydeHus. KucmoTsl u conu.

Monsipablii 00BEM ra30B. PacuéTsl M0 XUMUYECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacelmieHHble
HEHaCBILIEHHbIE PacTBOPHL. PacTBoprMOCTh BemiecTB B Boje. MaccoBast 101s BEIIeCTBa B pacTBOPE.
Xumnueckue cBoiictBa BoAbl. OcHoBaHus. Ponb pacTBOpOB B MpUPOJE U B KU3HHU YEIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHne NpupoaHbiX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.



Knaccudukanmss Heopranmueckux coeauHeHuid. Oxcunpl.  Kiaccudukanmss  OKCHIOB:
cosieoOpa3zymonue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) M HecojeoOpasyromue. Homenkmarypa
okcu0B. du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyyeHue okcuaoB.

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

Kucnorel. Knaccudukamus xucnor. Homenkmatypa kucioT. DU3NYECKUE U XUMHUYECKUE
cBoricTtBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [losnyuenue Kucior.

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

['eneTnyeckas cBsI3b MEXKIYy KJIacCaMH HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenmn:

KaueCTBEHHOE OIpeAeNieHUEe COAEpKaHMs KHCIOpoJa B BO3AyXe, IOJydeHue, cobupaHue,
pacrmo3HaBaHHE€ U HW3Y4YEHHE CBOMCTB KHCIOPOJa, HAOINIO/IEHUE B3aUMOJICHCTBUSL BEILIECTB C
KHCJIOPOJIOM U YCIOBUS BO3HUKHOBEHHUS M TMpEKpalleHusi ropeHust (mokapa), 03HAKOMIICHHUE C
oOpa3aMu OKCHJIOB M OIHMCAHHWE UX CBOMCTB, MOJIyYCHHE, COOMpaHUE, PACIO3HABAHWE W M3yUCHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelicTBue Bomopona ¢ okcuaom wmenu (1) (Bo3moxkHO
UCIOJIb30BaHUE BUJCOMATEPHUANOB), HaONo/eHne oO0pa3loB BEIIECTB KOJMYECTBOM 1| MOJIb,
HCCTIEIOBAaHME OCOOCHHOCTEHW pacTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO, IPUTOTOBJICHUE
pacTBOpPOB € OMPEACIEHHON MAacCOBOM JOJIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJIECHCTBUE BOBI C
MeTalyiaMu (HaTpueM M KajbIlieM) (BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEPHANIOB), HCCIEIOBAHUE
0o0pa3l0B HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIACCOB, HAOIIOJACHHE W3MEHEHUS OKpAacKu
WHJUKAaTOPOB B pacTBOpax KHUCIOT M Iejoyell, m3ydyeHue B3aumojeinctBus okcuga meau (I1) c
pacTBOPOM CEPHOM KHUCIOTHI, KHCJIOT C METaUlaMH, pEeaKkUui HeUTpalu3aluu, I[OIyYeHue
HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJIHOIO METajlla JPYTMM M3 PacTBOpPa COJHU, PELICHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHMUECKUX COSAUHEHUIN».

Mepuoguueckuii 3akoH u Ilepumoaumyeckass cucremMa XxumMuyeckux 3emenros /[, H.
MenpeneeBa. CtpoeHue aTomMoB. XUMHYeCKas CBA3b. OKHUCJINTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie MOMBITKM KIacCH(UKAIMM XUMHUYECKHX 3JIEMEHTOB. [loHATHE O Tpymmax CXOAHBIX
9JIEMEHTOB (IIETIOYHBIE W MIEJIOYHO3EMEIbHBIE METAJUIbI, TajJOreHbl, HHEPTHHIE 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. PHU3NYECKUN CMBICH IOPSAKOBOIO 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 XMMHYECKOr0o 3JIEMEHTa MO ero mnoisiokeHuro B llepmogmueckon cucreme [[. U.
Menneneena.

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

3navenne [lepuoamdeckoro 3akoHa u lleprognyeckoil CHCTEMBbI XUMUYECKUX DJIEMEHTOB IS
pa3BuUTHS Hayku U npakTuku. [{. 1. MenaeneeB — yu€HbIN U rpak JaHUH.

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



Crenenp oxucieHus. OKHCIUTEIBHO--BOCCTAHOBUTENBHBIE peakuuu. IIponeccsl OKucieHus u
BOCCTAHOBJIEHMS. OKUCINUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3ydeHue oOpa3loB BELIECTB METAJIOB U HEMETAJUIOB, B3aUMOECHCTBUE THIPOKCHIA IIUHKA C
pacTBOpaMH KHCJIOT U IIEN0YEH, IPOBENCHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakLuil (frOpeHue, peakliuy pas3jioKeHUsl, COETUHEHUS).

Meosicnpeomemnvie ceasu

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

OOmire ecTeCTBEHHO--HAYYHbIE NOHATHS: HAy4YHBIN (DaKT, TMIIOTE3a, TEOpHs, 3aKOH, aHaJM3,
CHHTE3, Kilaccu(UKaLus, IepUOJUUIHOCTD, HAOIIOIEHUE, SKCIIEPU_MEHT, MOJICIMPOBAHUE, U3MEPEHHUE,
MOJIETIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, DSJEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHUJ, H30TOIIbI,
PalMOaKTUBHOCTD, MOJIEKYIIA, SJEKTPUIECKUN 3aps/l, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHHE
BEIIECTBA, ra3, pU3nuecKue BeIUUNHbBI, €TUHHIIBI U3MEPEHUs, KOCMOC, IUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: porocuntes, npixanue, ouocdepa.

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

9 KJIACC

BemecTtBo m XUMHYeCKasi peakuust

[Iepnonnueckuit 3akoH. [lepnoanueckas cucreMa xuMmudeckux anemeHToB 1. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTU B M3MEHEHHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, Kalus, KaJbLIUd U MX COCIUHEHUH B COOTBETCTBUU C TIIOJOXKEHUEM DJJIEMEHTOB B
Ileproguueckoii cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHUABl XUMHUYECKOW CBSI3U. THUINBI KPUCTANIMYECKUX PELIETOK,
3aBHCHMOCTh CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BUIa XUMUUECKOH CBSI3U.

Knaccugukanus 1 HOMEHKIaTypa HEOpPraHMYECKHX BEIeCTB. XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K Ppa3IUYHBIM KJIaccaM HEOPraHMYEeCKUX COEJUHEHHWH, TE€HETUYecKas CBs3b
HEOPraHUYECKUX BEIIECTB.

Knaccudpukanys XuMHYECKMX peakUuil MO pa3ivyHbIM MpU3HAKaM (110 YHMCIYy U COCTaBYy
Y4YacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, 0 U3MEHEHUIO CTETeHEeH OKUCIIEHUs
XUMHUYECKHX 3JEMEHTOB, 10 0OpaTHMMOCTH, [0 YYacCTHUIO KaTalu3aropa). DK30- U dHJIOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKIE YPABHEHHUS.

[TonsitTue o ckopoctn xumuueckod peakiuu. [loHsTue 00 0OpaTUMbBIX U HeoOpaTHMBIX
XUMHUUYECKHUX peakuusax. [IoHATHE O rOMOreHHBIX M IeTeporeHHbIX peakuusax. [loHsaTue o kartamuse.
[lonsate 0 xuMHUeCcKOM paBHOBecUH. (DaKTOPBI, BIMSIOIMIME HA CKOPOCTh XMMHYECKON PEAKIUH H
M0JIO)KEHHE XMMHUYECKOTO PaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKIUH,  JJEKTPOHHBIM  OajdaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHONW peakiuu. CocCTaBIeHUE YpaBHEHMH  OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.

Teopust >7M€KTPOTUTHUECKON JUCCOLUMAIMHU. OJEKTPOJIUTHI M HEINEKTPONUThl. KaTHOHBI,
aHMOHBI. MeXaHn3M JMCCOIUAIMN BEUIECTB C Pa3IMYHBIMU BUAAMU XUMHUYECKOH cBs3Hu. CreneHb
mucconranui. CUIIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peaknium moHHOro oOMeHa. YcCIOBHS MPOTEKAaHWs pPEaKUUid HOHHOTO OOMEHa, MOJHbIE U
COKpallléHHbIE HOHHBbIE YypaBHEHHs peaknuil. CBONCTBAa KHCIIOT, OCHOBAaHMW H COJIEM B CBETE



MPEACTABICHUIN 00 JIEKTPOIMTHYECKON aucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE O
TUAPOIIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMIJIEHHE C MOJENSMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJIOB
u HeMmerawioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJOpHUa HATpHs), HCCIEAOBAHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON pEaKIMi OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB, HUCCIIEIOBAHUE
AJEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IMPOIECCA AUCCOLMALMM KHUCIOT, ILIEN0Yed U coJiel
(BO3MOKHO KCIIOJIb30BaHKUE BUIEO MATEPUANIOB), IPOBEIACHHUE OMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUs peakuil MOHHOTO oOMeHa (0O0pa3oBaHHE OCajJKa, BbIIEJICHHE ra3a, 00pa30BaHUE BOJBI),
OIBITOB, WJUTIOCTPUPYIOUIMX TPUMEPBl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuid (TopeHue,
peakuuu pasjoKEHUs, COEIMHEHUs), PACIIO3HAaBAHWE HEOPraHMYECKUX BEIIECTB C ITOMOIIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, pEIIeHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTaibl M MX coeJUHEHUSA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIC CTEICHH
okucnenns. CtpoeHue M (U3NYECKHE CBOMCTBAa TPOCTHIX BEIIECTB — TaJlOTEHOB. XWUMHYECKHE
CBOMCTBa Ha ImpuMepe xjopa (B3aMMOJAEWCTBHE C MeETaUlaMH, HEMEeTallaMd, IIEJI0YaMH).
Xnoposogopon. CossiHas KUCIIOTa, XUMHUYECKHE CBONCTBA, MOTyUYeHHe, TpuMeHeHue. JlelicTBue xJjiopa
U XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJoBeKa. BaskHel e XI0puapl M UX HaX0XKIECHUE B IPUPOJIE.

Obmas  xapaktepuctuka d31aeMeHTOB  VIA-rpynnbel. OCOOEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3nuecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa
U cepbl. ANNOTpomHbIE MOAU(MUKAIMM KHUCIOpPOAa M Cepbl. XHUMHUYECKHE CBOMCTBA CEpHI.
CepoBonioponi, cTpoeHHe, (pU3MUECKUe U XUMHUYECKHE cBOicTBa. OKCHIBI Cephbl KaK MpPEeACTaBUTEIN
KHCIOTHBIX OKcuaoB. CepHas Kucnora, (U3NYECKHEe W XUMHYECKHME CBOWCTBa (00mMEe Kak
MPEJICTaBUTENsI Kilacca KHCIOT M crenuduyeckue). XUMHUYECKUE PEaKIUH, JeKallue B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCcO0a MoTy4YeHus cepHoi KUCIOThL. [IpuMenenue ceproil kucinotel. Conu cepHon
KHCJIOTHI, KAUeCTBeHHAsI peakius Ha cynbaT-uoH. HaxoxkeHne cepbl u e€ CoeNMHeHH B IPUPOJIE.
XUMHUECKOE 3arpsi3HEHHE OKpPYKAIOMIeW Cpeabl COCTUHEHHSIMH Ccepbl (KHCIOTHBIC JTOMKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OOmast  xapakrepucThka di1eMeHTOB VA-rpynnbl. OcoO€HHOCTH  CTPOSHHMsS  aTOMOB,
XapaKTepHbIE CTETICHW OKUCIIEHUS. A30T, paclpocTpaHeHHE B MPUpPOje, HU3NUYECKHEe U XUMHUYECKUE
cBoiictBa. KpyroBopor asora B mnpupoae. AMMHUAK, e€ro (pU3MUYECKHMe M XUMHUYECKHE CBOWCTBA,
nojrydyeHue u npuMeHeHue. Comu aMMOHUS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHUE.
KayecTBeHHast peakuuss Ha HOHBI aMMOHHsS. A30THas KHUCJIOTa, €€ TMoylyueHue, (pu3nueckue u
XUMHUYECKHE CBOMcTBa (00mMe Kak TMpeACTaBUTENs Kjacca KHCIOT U clenupuyecKue).
Hcnonb30BaHne HUTPATOB M COJIEHl aMMOHMSI B KaueCTBE MHUHEpalIbHBIX yI0OpeHHil. XUMHUYECKoe
3arpsi3HEHUE OKPYKAIOLIeH cpesibl COCAMHEHUSIMHU a30Ta (KMCIOTHBIE JOXKIHU, 3arps3HEHUE BO3/yXa,
mouBbl ¥ BojoéMoB). Docdop, amnorponnsie Moaudukanuu docdopa, pusnueckue U XUMHUECKUE
cBorictBa. Oxkcua docdopa (V) u dochopnas kucnora, pumdeckne U XUMHUUYECKHE CBOWCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX yIOOPEHHIA.

OOmast  xapakrtepuctuka 3meMeHTOB |VA-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTEMEHU OKHUCIIEHUs. YTIEpO, aJUIOTPOIHbIe MOAM(DUKAIIMM, pPAcCIpOCTpaHEHUE B
npupojie, puznyeckue M XUMUYECKHE CBOWMCTBA. AncopOrus. KpyroBopot yriepoma B mpupoje.
Oxcunpl yriepoaa, ux (U3WYECKHEe W XHMHUYECKHE CBOWCTBA, JEHCTBHE Ha JXUBBIC OPTaHHU3MEI,
NOoJy4eHHe M TMpHMEHEHHe. JKOJIOTHYeCKHe NpOoOJIeMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a II100aJIbHOr0 MOTEIUIEHUS KJIMMaTa, MapHUKOBLIN 3¢ dext. YronpHas kuciaoTa U e€ cosiu, ux
¢usnveckne W XHWMHUYECKHE CBOICTBA, IMONlydeHHE W TpuMeHeHWe. KadecTBeHHas peakmust Ha



KapOoHaT-uoHbI. Vcnonp30BaHue kapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauabHBIEC MTOHATHA 00 OPTaHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja (MeraH,
9TaH, OJTWUJIEH, AaUeTW/IeH, JTaHOJ, TIJUIEPUH, YKCycHas Kuciora). I[IpuponHble HUCTOYHHKHU
YTJIEBOJIOPOIOB (YTroJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHl UX NepepadoTKu (OCH3UH), UX POJib B
OBITY M TPOMBIIUIEHHOCTH. [ToHATHE 0 OMOIOTHYECKU BayKHBIX BEIIECTBAX: JKUPAX, OCJIKAX, YIIeBOAAX
— M WX POJHM B KHU3HM 4YeloBeka. MarepuaabHOE €IMHCTBO OPraHMYECKUX W HEOPTraHMYEeCKHX
COCTUHEHUH.

Kpemuuii, ero ¢pusnyeckue u XUMUYECKUE CBOMCTBA, MoydeHHuEe U mpuMeHeHue. CoenHeHus
KpemHus B mpupozae. OOmme mpenacraBinerus o0 okcuae kpemuus (IV) m KpemMHUEBOW KHCIOTE.
Cunukarel, UX MCIIOJIb30BaHKUE B OBITY, B MPOMBINUIEHHOCTH. BaskHeHIIne CTpOUTENbHBIE MAaTepUAIIb:
KepaMHuKa, CTEKJO, LIeMEHT, OeToH, xene300eToH. I[IpoGieMbl 6€30MacHOr0 HCHOJB30BAHUS
CTPOUTENIbHBIX MaTepUajOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHne oOpa3loB HEOPraHWYECKUX BEHIECTB, CBOWCTB COJITHOM KHCJIOTBI, MPOBEICHHE
KAueCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI M HAOIIOJEHHE NPHU3HAKOB WX MPOTEKAHHUS, OIBITHI,
oTpaxkamiue (QU3NYECKue M XHUMHUYECKHE CBOMCTBAa TaJOT€HOB U HMX COEOUHEHHH (BO3MOXKHO
HCIIOJIb30BAaHNUE BUJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3suamMu XJOPUJOB (TaJOreHUJOB),
O3HaKOMJICHHE ¢ oOpa3mamMu ceppl H e COCIMHEHHSAMH (BO3MOXKHO  HCIIOJIB30BaHUE
BUJICOMATEpPHANIOB),  HaONIoJeHWe  Tpolecca  OOyrnmuMBaHUsA — caxapa  HOJ  JAeWCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3y4YE€HHE XHMUYECKUX CBOWCTB pa30aBIEHHON CcepHOMH
KHCJIOTBI, TPOBEJICHHE KAaYeCTBEHHOW peakuuu Ha cyab(haT-uoH W HaONOJeHWE NpHU3HaKa e&
MPOTEKaHHs, O3HAKOMIJICHHE C (DU3MYECKHMMH CBOWCTBAMH a30Ta, (ocdopa W UX COCIMHEHUH
(BO3MOYKHO HCITIOJIb30BaHHE BHUJECOMATEpHANIOB), oOpa3liaMu a30THBIX U (OCPOPHBIX YIAOOPEHMIA,
MoJiyueHue, codupaHue, pacro3HaBaHWe M U3YYE€HHE CBOWMCTB aMMHaKa, IMPOBEIEHUE KaueCTBEHHBIX
peaknuii Ha HOH aMMOHHS B QochaT-HOH ¥ M3yYeHHE MPHU3HAKOB MX MPOTEKAHMS, B3aMMOJICHCTBHE
KOHIICHTPUPOBAHHOW a30THON KHUCIIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHHE BHEOMATEPHAIIOB),
U3yuyeHHe MoOjeleld KpUCTAUIMYECKUX pelETOK anMmasza, rpadura, QyiaepeHa, O3HaAKOMIIEHHE C
MPOLIECCOM  aICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YINIEM M YCTPOMCTBOM
MPOTHBOTA3a, IONy4eHHe, cOOWpaHWe, pPAcro3HABaHWE W H3YYEHHE CBOWCTB YTJIEKHCIOTO Tasa,
MPOBE/ICHNE KadeCTBEHHBIX PEaKIWi Ha KapOOHAT M CHJIMKAT-MOHBI M HM3y4YCHHE IPH3HAKOB HX
NPOTeKaHMUs, O3HAKOMJIEHHE C  MNPOAYKUMEH  CHJIMKaTHOM  NpPOMBINUIEHHOCTH,  peIIeHue
AKCIIEPUMEHTANBHBIX 337a4 1o TeMe «BakHel e HeMeTalIbl U UX COSAUHEHUSD.

MeTajlibl M MX COeIMHEHHUS

OOmiast XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHWH HX TMOJIOKCHHS B
Ilepuonnueckoil cucreme xumuueckux sneMmeHToB J[. . MenneneeBa u crpoenust atomoB. CTpoeHue
MeTaJIOB. MeTayuinyeckasi CBsSI3b U MeTajlIndeckasi KpucTajindeckas pemeéTka. DIeKTPOXUMUIECKHIA
psAa HampsDKeHUH MeTauioB. DHU3MUECKHe W XMMHYECKHE CBOWCTBA MeTayuioB. OOmipe crocoObl
noJTy4eHns MeTaiioB. [IoHSITHE 0 KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTH UX OT KOPPO3HH.
Crnnagsl (CTallb, 9yTYH, TIOPATIOMUHUIN, OpOH3a) M UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[lenounsle MeTamabl: nonoxenue B Ilepuoanueckoil cucreme xumuyeckux snementon JI. U.
MeHeneeBa, CTpOCHHE WX aTOMOB, HaXOXAEHUE B mpupone. Ou3nNUecKkne U XUMHUECKHE CBOWCTBA
(Ha mpumepe HaTpus W Kanus). OKCHUABI U TUAPOKCUABI HATpUsS W Kaiws. [I[puMEHEHHE MICITOYHBIX
METAJUIOB M UX COETUHEHUH.

[lenouHo3eMenbHBIE METAJUIBI MAarHUW M KaJblMi: mojoxeHue B Ilepuonnyeckoit cucteme
xumuueckux sneMmeHToB J[. WM. MengeneeBa, cTpoeHHE WX aTOMOB, HAaXOXJIECHHE B MPUPOJE.



dusnueckrue U XMMUYECKUE CBOMCTBA MarHus M Kaiblus. BaxHelmme coequHeHns Kaabius (OKCH,
THIPOKCHI, CONN). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B llepuonmueckoi cucreme Xumudeckux dvieMeHros [, .
MenpeneeBa, CTpOEGHHE aToMa, HaxoXJaeHuUe B mnpuponae. Pusnyeckue M XUMUYECKHE CBOWCTBA
anmoMuHMs. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCHIA AlTFOMUHHUS.

Kenezo: nonoxenue B llepuoanueckoi cucreme xumuueckux 3iemeHToB . 1. Menaeneesa,
CTPOCHHE aToMa, HaXOXJIeHHE B npupoje. Ou3nyeckue U XUMUYECKUE CBOMCTBa xene3a. OKCUbI,
rugpokcuabl u con xenesa (1) u sxenesa (1), ux cocras, cBOMCTBA U IMOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu METAIJIOB M CIUIAaBOB, MX (PU3UYECKHUMH CBOWCTBAMHU, WU3YYCHUE
pPE3yNIbTaTOB KOPPO3MH METaUIOB (BO3MOXKHO HWCIIOIH30BAHUE BHICOMATEPUAIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUS OKCHJIA KAJIbLIMUSI U HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BAHHE BUIEOMATEPUATIOB),
UCCIIeIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS XKelle3a B KHUCIOpoAe (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPUAIOB), TMPU3HAKOB MPOTEKAHUS KAUYEeCTBEHHBIX PEAKIUA Ha HWOHBI:
MarHusi, Kajablus, alIOMUHUS, IIMHKA, kene3a (1) u sxenesza (111), menu (I1), HaGnroaenne u onucanue
MPOLIECCOB OKpAIIMBaHUS IUIAMEHM MOHAMM HATPHS, KA M KalblMs (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCeI0BaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHHHS U THAPOKCHIA
LIMHKA, pelIeHUE IKCIIEPUMEHTAIBLHBIX 33/1a4 10 TeMe «BakHene MeTasibl U UX COSTUHEHUS.

XuMHus H OKpyKaloLas cpeaa

BemectBa u marepuasibpl B IMOBCEIHEBHOM W3HM 4YeloBeKa. be3onacHoe HCIOIb30BaHME
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [lepBas moMOIIb MPU XUMUYECKUX 05KOTaX M OTPABJICHUSX.

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

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pa3ioB MaTepuayioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MAaTEpUaJIbl).

Meoscnpeomemnwie ceasu

Peanuzarust MeXIpeIMETHBIX CBsI3el NTPU U3YyYEHUU XMUMHUH B 9 KJIacCe OCYIIECTBIISIETCS Yyepes
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, Kjaccu(UKaIus, MepruoIUIYHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPEHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3D PeKT, TEXHOTIOT S, MaTepPHAIIbI.

®usnka: Mmarepus, aTroM, DBJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIWJI, H30TOIIbI,
PaINOAKTUBHOCTh, MOJIEKYJA, IEKTPUIECCKUN 3apsij], MPOBOJIHUKH, MOJTYITPOBOJIHUKH, TUIICKTPHUKH,
(dboTodNIEMEHT, BEIIECTBO, TeNo, OO0BEM, arperaTHOe COCTOSTHME BEIIeCTBA, Ta3, pacTBOD,
PacTBOPUMOCTD, KpUCTAIITUYECKas! PEIETKa, CIUIaBbl, (DU3MUYECKUE BEIWYHHBI, SAMHUIIBI U3MEPEHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TJIaHETHI, 3BE3/1bI, COJHLIE.

buonorus: Qorocunres, abixanue, Ouochepa, HKOCHUCTEMa, MHUHEpaibHbIE YIOOpEHMUS,
MHUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHLHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaTbl, TOPHBIE MOPOJILI, MOJIE3HBIE HCKOMAEeMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOTPAMMBLI 110 XMMHM HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JAUYHOCTHBIE PE3YJbTATbI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MPOTPaAMMBbl OCHOBHOT'O OOIIIET0 00pa30BaHHUs JOCTUTAIOTCS B X0J/1¢ O0YYCHHUS XMMHH B €IUHCTBE YICOHOM
Y BOCIIUTATEIILHOM JCSITETLHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCHICKUMHE COIIMOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH,
MPUHATHIMU B OOINECTBE NpaBHJIAMU M HOPMaMU TIOBEIEHUS M CIIOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTUS U COIUATH3AINH
00y4aroImxcs.

JIMYHOCTHBIE PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOH TMO3HTHUBHBIX IEHHOCTHBIX OPUCHTAIUN U
pacIIMpeHre ONbITa JACITeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYECKOro BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHUSI K OTCUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAyYHOMY HACJICIUIO, TIOHUMAHUsSl 3HAYCHUS XMMHUYECKOMN
HAYKU B J)KU3HU COBPEMEHHOT'O O0IIeCTBA, CIIOCOOHOCTH BJIICTh JOCTOBEPHON WH(pOPMAIIUEH O MEePEeIOBBIX TOCTUKCHUSIX M OTKPBITUSX MHUPOBOH U
OTEYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskKIaHCKOro BOCTIMTAHUS:

MPEJICTABICHHUS] O COIMANBbHBIX HOpMaxX M MpaBUIaX MEXKIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B
OOIIIECTBEHHO MOJIE3HON, Yy4eOHO-HUCCIIeI0OBaTeIbCKOW, TBOPUECKONH M APYTHMX BUIAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOMU
JESATEIbHOCTH TIPHU BBIMOJTHCHUH YYCOHBIX, IMO3HABATEIBHBIX 3a/1a4, BBITIOJHECHUH XWUMHUYECKHUX JKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX MPOCKTOB,
CTpEMJICHHSI K B3aMMOITOHIMMAHHIO ¥ B3aHMOTIOMOIIY B MPOIIECCEe ATON yUeOHOU e TEIIEHOCTH, TOTOBHOCTH OIICHHBATH CBOE MOBEJICHHUE U MTOCTYIIKU
CBOMX TOBAPHIIEH C TO3UIIMH HPABCTBEHHBIX M IIPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEICTBUIN MOCTYIKOB;

3) HEeHHOCTH HAYYHOr'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TPEICTABICHUS O BEIICCTBE M XUMHUYECKOW PEaKIUH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
COCTABJISIONINE OCHOBY JUIS MMOHMMAHHSI CYIIIHOCTH HAYYHON KapTHHBI MHpPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOIBI,
B3aMMOCBS3SX UEIOBEKA C IPUPOIHOM CPeIoi, O POIH XUMUH B MIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBEI, HAMPABJICHHBIE HA TIOJYyYEHHE HOBBIX 3HAHMI 110 XUMHUU, HEOOXOUMBIE 111 OOBSICHEHUS HAOII0IaeMBIX MTPOIIECCOB
W SBJICHUH, MMO3HABATEIHHOW, WH(MOPMAIMOHHON W YHTATEIbCKOW KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIBHOW pPaOOTHI ¢ YYCOHBIMH
TEKCTaMH, CIIPABOYHOH JINTEPATYPOH, TOCTYITHBIMHA TEXHHYECKUMHU CPEJICTBAMH HHPOPMAITHOHHBIX TEXHOJIOTH;

HMHTEpeC K 00YUeHHUIO0 U TIO3HAHMIO, TH0003HATETbHOCTh, TOTOBHOCTh M CITIOCOOHOCTh K CaMO00Opa30BaHUIO, IPOEKTHOM M MCCIIEI0BATENbCKON
NesITeIbHOCTH, K OCO3HAHHOMY BHIOOPY HaMpaBIEHHOCTH U YPOBHS 00YUYECHHUS B TATbHEHUIIIEM;

4) popMHUpPOBaHHUS KYJIbTYPbI 310POBbS:



OCO3HaHUE IIEHHOCTH >XU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha 3JIOPOBBIM 00pa3 KWU3HHU, OCO3HAHUE
MOCIEACTBUA M HENPHUSATHE BPEAHBIX MPHUBBIYCK (YHMOTPEOIECHUS AalIKOroJisi, HAPKOTHUKOB, KypEHHS), HEOOXOTUMOCTH COONIOJACHHS IPABUII
0€30MMacHOCTH NP OOPAIICHIH ¢ XHMHYECKUMU BEIICCTBAMHU B OBITY M PEAIbHON JKU3HH,

5) Tpy10BOro BOCIIMTAHUS

HMHTEpEC K MPAKTUUYECKOMY M3YYCHHIO MPOQECCUil U Tpyda pa3IMUYHOIO POJia, YBAXKCHHUE K TPYAY U pe3yibTaTaM TPYIAOBOU NEATEIbHOCTH, B
TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN 110 XUMHUH, OCO3HAHHBIN BBIOOP WHINBUAYAIBHON TPACKTOPUH MPOIAOKEHUS 00pa30BaHUS
C y4€TOM JHMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCHemHoW mnpodecCuoHaIbHOM
JEeSTeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aAalTUPOBAThCA B MPO(ecCHoHalIbHOM cpejie;

6) 3K0JIOrH4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOJIC KaK MCTOYHHUKY JKM3HM HAa 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, TOHUMAHNE [IEHHOCTH
3I0pOBOTO U 0€30macHOro 00pasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE
LIEHHOCTU COOMIOZeHMs MpaBui 0e30MacHOro MOBEACHUS MPU padoTe C BEHIECTBAMM, a TAK)KE B CUTYallUMAX, YIPOXKAIOIIUX 370POBBIO0 U JKU3HH
JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMUS, MTOJIy9aeMble NTPU M3YUCHUHM XUMUH, JUIS PEIICHUS 3a7ad, CBA3aHHBIX C OKPYXKAIOMICH MPUPOTHOU CPEIOi,
JUTSL TIOBBIIIICHUS YPOBHSI DKOJIOTHYECKOW KYJIBTYpbI, OCO3HAHUS TJIOOAIBHOTO XapaKTepa HKOJOTMUECKHX MpoOJeM M TyTeH HUX peuieHus
MIOCPEICTBOM METOJIOB XUMHH, SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IMO3HABATEIbHON, KOMMYHUKATUBHON U COLUATIBHOU
MIPaKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIEIAIOT 3HAYUMBIE ISl (GOPMUPOBAHKS MUPOBO33PEHUSI OOIIIEHAYUHbBIE MMOHATHS (3aKOH, TEOPHS,
MPUHIINI, THUIO0TEe3a, (haKT, cucTema, MpoIiecc, SKCIEPUMEHT U JIPYroe.), KOTOPble UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUN M3 ATHX MPEAMETOB (hOPMUPOBATH MPECTABICHUE O IIEJIOCTHON HAyYHOU KapTHHE MHpA, U YHUBEpPCAIbHbIC yueOHbIC
neiicTBus (Mo3HaBaTENbHBIE, KOMMYHHKATUBHBIC, PETyJISTUBHBIC), KOTOphIE OOecmeunBaroT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIbHOMY
TJIAHUPOBAHUIO 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
XapakTepHbIC MPU3HAKHU, YCTAHABIMBATh B3aUMOCBS3b C JPYTHMMH TOHSTHSMH), HCIOJIB30BaTh MOHATHS JIs OOBSCHEHUS OTIACIBHBIX (PAKTOB M
SIBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPHH JUIS KIACCU(PUKAIUKA XMUMHUYECKUX BEIIECTB M XUMHYECKHX pEaKIIHMid, yCTaHABIMBATh MPUUHMHHO-
CIIEJICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HM3y4YEHHS, CTPOUTH JIOTHYECKHE paCcCyXACHHUS (MHIAYKTHBHBIC, JCIyKTHBHBIC, MO aHAJOTHH), JENaTh
BBIBOJIbI 1 3aKJIIOUCHHS;



yYMEHHE MPUMEHSTH B MPOLECCe MO3HAHUS MOHATHS (MPEAMETHBIE U METaIllpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, UCIIOJIb3yEMbIE B
XMMHUH, TPeoOpa3oBbIBaTh LIMPOKO NMPHUMEHSEMbIE B XMMHU MOJIEIbHBIC MPEICTABICHUS — XUMHUYECKUH 3HAK (CHMBOJ 3J€MEHTa), XMMHYeCKas
¢dopmyna u ypaBHEHHE XUMHUYECKOW PEaKIIUU — MIPH PELICHUH y4eOHO-TT03HABATEIBHBIX 33/1a4, C YYETOM 3TUX MOJICJIbHBIX MPEICTaBICHUH BBISBIATH
U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3Y4aeMBbIX OOBEKTOB — XHMHUYECKHUX BEIIECTB M XHMMHUYECKUX pEaKIuil, BBIBIATH 0OIIMe
3aKOHOMEPHOCTH, IPUUYUHHO-CIICICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3YYaeMbIX MIPOLIECCaX U SABICHUSAX.

Ba3oBble ncciegoBaTebcKue 1elicTBUS:

YMEHHUE HCIONb30BaTh IMOCTABJICHHBIE BOMNPOCHI B KaueCTBE WHCTPYMEHTAa IO3HAHMS, a TAaK)KE B KaueCTBE OCHOBBI Ml (DOPMHPOBAHHUS
TUIOTE3HI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KIICHUH;

MpHOOpEeTEeHNEe OMbITa MO IUIAHUPOBAHUIO, OPraHMU3AIlMM U TPOBEICHUI0 YYECHHMYECKHX OJKCIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOJ0M
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 MH(GOPMAIIMIO PA3IMYHBIX BUJIOB U (DOPM IMPE/ICTABICHHUS, MTOJIyIaeMyI0 U3 Pa3HBIX
MCTOYHUKOB (HAay4YHO-TIOMYJISIpHAS JIUTEpaTypa XUMHUYECKOTO COJEp)KaHHs, CIPaBOYHBIE MMOCOOMS, pecypchl MHTepHeTa), KpUTHUECKH OIEHHBATH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

yYMEHHE MPUMEHSTh Pa3TUYHbIE METOJIbI U 3alpOoChl MPHU MOUCKE U O0TOOpEe MH(POPMAIMU U COOTBETCTBYIOIIUX NAHHBIX, HEOOXOTUMBIX IS
BBITIOTHEHUST Y4e€OHBIX W TO3HABATEIBHBIX 3a/ad OMpEAeNEHHOTO THUIA, MPHOOpEeTEeHHEe OmbiTa B 00JacTH HMCHOIB30BAaHUS HMH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJIAQJICHUE KYJIBTYPOH aKTHBHOTO HCIOJIH30BAHUS PA3IIMUHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSTENHBHO BBHIOMPATH
ONITUMANIEHYIO (HOpMY TIpe/cTaBieHUs MHPOPMALMU M HWUTIOCTPHPOBATH pEUIaeMble 3a/laud HECIIOKHBIMH CXEMaMH, TuarpaMMamH, IPYTHMHU
¢dbopmamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHE UCIONb30BaTh W aHAIM3MPOBaTh B IIpolecce Y4YeOHOM U HCCIIEAOBAaTENbCKOM JIEATENIbHOCTH HWHGOPMALUIO O BIMSIHUU
MIPOMBIIIJICHHOCTH, CEITLCKOTO X03SHCTBA U TPAHCIIOPTA Ha COCTOSTHUE OKPYKAFOIIEH TIPUPOTHON CPEIbI.

KoMMyHUKaTHBHbBIE YHUBEPCATbHbIE YUeOHbIE e CTBHUS:

YMEHHUsI 33]IaBaTh BOMPOCH! (B XOfe Auanora u (WiM) AUCKYCCHUH) MO CYIIECTBY OOCYXTaeMOi TeMbl, (JOPMYIUPOBATH CBOU MPEIIOKECHHS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOHN 3a/1a4u;

YMEHHUSI TPEACTABIATh MOJYYCHHBIE PE3yJbTaThl TIO3HABATEILHOW JCATEIBHOCTH B YCTHBIX M NHCHBMEHHBIX TEKCTaX; JIENIaTh MPE3CHTAIIUIO
pPEe3yIbTATOB BBHITIOJHEHUSI XWMHUYECKOTO JKCIEpHMeHTa (J1abopaTOpPHOTO OIbITa, JIAOOPATOPHOW pabOTHl MO KCCIICTOBAHUIO CBOMCTB BEIIECTB,
y4eOHOT0 MPOEKTa);

YMEHHUS Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEILHOW M MCCIIEOBATENBCKOM NEATEIbHOCTH MPU PELICHUH
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 yHHMBepcaJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHUE CaMOCTOSTEIBHO OINpPENeNiATh ILEIH ACATENbHOCTH, IUIAHUPOBATh, OCYHIECTBIATh, KOHTPOJIMPOBATH U MPH HEOOXOAUMOCTH
KOPPEKTHPOBATh CBOIO AEATEIBHOCTD, BHIOMpATh Hanboee 3((eKTUBHBIC CIIOCOOBI pelIeHHs YUeOHbBIX M MMO3HABATEIbHBIX 33/1a4, CAMOCTOSTEILHO
COCTABJIATh WJIM KOPPEKTUPOBATh NPEAJIOKEHHBIN aJrOpUTM JEHCTBUH NpPHU BBIIOJHEHUU 3aJaHUA ¢ y4ETOM IIOJIyY€HHUS HOBBIX 3HAHUH 00
U3y4aeMbIX OOBEKTAaX — BEIECTBaX M PEaKLUAX, OLEHUBATh COOTBETCTBUE IOJIyYCHHOI'O pe3yjbTaTa 3asBJICHHOHN L€, YMEHUE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIOBUHM 3a/laHUM.

NPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHMIO O0S3aTEIbHOIO COJEp)KaHUs, YCTAaHOBJIEHHOIO JaHHOM (QenepanbHOil paboueit
IIPOrpaMMOii, BBIJICJIAIOT: OCBOCHHbIE 00YYarOIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUM, crienupuueckue Ui IpeMeTHON 001acTu
«XuMUS», BUABI ACATEIHHOCTH 10 MOJTYYESHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, IPEeoOPa30BaHUIO U NMPUMEHEHUIO B PA3IMYHBIX yYEOHBIX U
HOBBIX CUTYaIHsX.

K xoHly oOyueHus B 8 Kjacce mpeaMeTHblE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTb COPMHMPOBAHHOCTh y OOYyYaroIuXcs
YMEHHUI:

® DPACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITUN: aTOM, MOJIEKYJla, XMMUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO,
cMech (OJHOpOJHAs U HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTENbHAsI aTOMHAas U MOJIEKYJsSIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAas Macca, MaccoBas J0Js XMMHUYECKOrO JJIEMEHTa B COEIMHEHUHU, MOJSPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb,
JIEKTPOOTPHUILIATEIbHOCTh, CTENEHb OKUCIIEHHS, XMMHUYeCKas peaklus, KIacCU(pHUKAIMs peaknuid: peaklud COCJUHEHUs, peaKiuu
pas3oKeHUs, PeaklMu 3aMEeUIeHUs, peakiMu OOMeHa, 5K30- M SHJOTEPMUYECKHE peaKkIUH, TEeIIOBOH A(PQEeKT peakuuu, Sapo aToMma,
3JIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOMTajb, paJlyc aToMa, XUMUYECKasl CBs3b, MOJSIPHAS U HEIOJIIpHAs KOBAJEHTHAas CBA3b, 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 Ul COCTABJICHUs ()OPMYIT BELIECTB U YPAaBHEHUH XUMHUECKUX PEAKLIUH;

e OMpeneNniaTh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHMSIX, CTETIEHb OKUCIIEHHS 3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX,
MPUHAIIIEKHOCTh BEIIECTB K OINpPENeIEHHOMY KJIacCy COEIMHEHHMH Mo (opmMynam, BUJ XUMHYECKOH CBS3M (KOBaJEHTHas U MOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;

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

® OINUCBIBATh U XapaKTepu3oBaTh TabauuHyro ¢Gopmy Ilepuonndeckoil cucTeMbl XMMHYECKHX JJIEMEHTOB: Pa3jindyaTh MOHATHUS «TJIaBHAs
noarpymnmna (A-rpynna)» u «odounas noarpynmna (b-rpymnmna)», Manbie u 60IbIINE IEPUO/IbI, COOTHOCHTh 0003HAYCHHSI, KOTOPbIE UMEIOTCS



YMCHMMN:

B Tabmuue «lleproandeckas cucrema xuMudeckux anemeHToB JI. M. MenneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTAB U 3apsi saApa, 001Iee YHCI0 JIEKTPOHOB U pacHpeAeIeHHE UX MO AIEKTPOHHBIM CIIOSM);
KJIacCU(PHUIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHMUECKHE BEIIECTBA, XMMHUYECKUE PEaKUUHU (IO YHCIy U COCTaBy YYacTBYIOUIMX B
pEaKIuy BEIIeCTB, M0 TEIUIOBOMY D (DEKTy);

XapakTepu30BaTh (OMHCHIBATh) OOIIME XHUMHYECKHE CBOMCTBA BEIECTB pPA3JIMYHBIX KIJIACCOB, MOATBEpXKIas OMHMCAHHE NPUMEpPaMH
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaUE€CTBEHHOT'O COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX TPEBPALICHUN
B PA3JIMYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO0 XHMHUYECKOTO 3J€MEHTa Mo ¢opmyIe
COETMHEHUS], MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI [0 YPABHEHHIO XMMUYECKON PEaKIty;

NPUMEHSITh OCHOBHBIC OIEPAlMU MBICIUTEIFHON JIEATEIIBHOCTH — aHalli3 M CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTH3aIHIo,
KJIacCHU(HKALUIO, BBISIBICHHE TPUYMHHO--CIICACTBEHHBIX CBS3€H — I U3y4EHUS CBOMCTB BEUIECTB M XUMHUYECKHUX PEaKIIUi, €CTECTBEHHO-
Hay4HBIC METO/IbI TIO3HAHUS — HAOII0ACHUE, H3MEPEHHUE, MOICTTUPOBAaHNE, SKCIIEPUMEHT (peasibHbII U MBICICHHBIN);

CIIIOBAaTh MpPaBWJIaM TMOJb30BAaHHA XUMHUYECKOW IOCynod M J1abopaTopHBIM OOOpYZOBaHHMEM, a TaKXKe IpaBHiIaM OOpameHus C
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSMH IO BBIIOJHEHHIO JIAOOPATOPHBIX XMMUYECKHX OIBITOB IO IMOJYYEHHIO M COOMpPAHUIO
ra3o00pa3HbIX BemecTB (BOIOpOJA M KHUCIOpPOJa), NMPUTOTOBICHHIO PACTBOPOB C OMpPENENEHHOW MacCcOBOW JOJei pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M IMPOBOJUTh XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IMIEJIOYEH M KHUCIOT C TIOMOIIBIO
MH/IMKATOPOB (JIaKMYC, (heHOIPTaTCHH, METUIIOPAHK U JPYTHUE).

KOHIy oOyueHMs B 9 KkJiacce NpeiMEeTHbIE Pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)kaThb C(OPMHPOBAHHOCTH y OOYyYaroIIUXCs

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKUX IMOHATHH: XUMUYECKHM JJIEMEHT, aTOM, MOJIEKYJA, UOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO,
CJI0’KHO€ BEMIECTBO, BAJICHTHOCTh, JIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCIEHUS, XUMHUYECKasl PEAKIHs, XUMUYECKAsI CBA3b, TEIJIOBOM
3¢ (deKT peakiuu, MOJib, MOJIIPHBINA 00BEM, PACTBOP, IEKTPOIUTHI, HEANEKTPOIUTHI, HNMEKTPOIUTHIECKAS AUCCOIUAIINS, PEAKIIM HOHHOTO
oOMeHa, KaTalu3arop, XUMHUYECKOEe paBHOBECHE, OOpaTHMble W HEOOpAaTUMBIE PEAKIUU, OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIC PEAKIINH,
OKUCJIUTEh, BOCCTAHOBHUTENh, OKUCIIEHHE W BOCCTAHOBJICHHE, aJUIOTPONUs, aM(pOTePHOCTh, XMMHUUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAS,
MeTaJUTHYecKas), KpUCTAIUTMYECKas PeméTka, KOPpPO3usi METAUIOB, CIUIABbl, CKOPOCTh XMMHYECKOW PEaKIMH, MPEACIbHO JOMyCTHMAas
koHueHnTpanus [1JIK BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSTh 3TH MOHATHUS MPU ONMCAHUU BEILIECTB U UX MPEBPALICHUI;
HCIIOJIh30BaTh XUMHUYECKYIO CHMBOJIMKY JUTsI COCTABIICHUsI (JOPMYIT BEIIECTB M YPAaBHEHUM XUMHUYECKHUX PEAKIIN;

ONPEACIISITh BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMAUYECKUX 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOTIO COCTaBAa, MPUHAJIEKHOCTD BEILIECTB
K onpenenéHHOMY KJIacCy COSMHEHUN o popMyiaM, BU XUMUYECKON CBSI3M (KOBAJICHTHAs, MOHHAs, META/UINUECKas) B HEOPTaHMIECKUX



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

e packpsiBaTh cMmblca [lepuonnueckoro 3akona [[. M. MenneneeBa u JeMOHCTPUPOBaTh €ro NMOHMMAHME: ONMCHIBATH M XapaKTEpU30BaTh
Tabauunyto (opmy Ileproguueckoil CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3jindyaTh MOHATHS «rJaBHas moarpynma (A-rpynma)» u
«io0ouHas noarpynna (b-rpynna)», Manble U 0OJbIIME MEPUOIbI, COOTHOCUTh OOO3HAYEHHUs, KOTOPbIE HUMEITCS B NEPUOAUYECKON
TabJIUIe, C YUCIIOBBIMU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsiz sJipa, 0OlIee YUCIIO IEKTPOHOB U
pacripesielieHue UX 10 JIEKTPOHHBIM CJ0sIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH 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 BEIIECTB, 10 TEIUIOBOMY 3()(eKTy, 0 N3MEHEHHIO CTETICHEH OKHUCICHUSI XUMUYECKUX JIEMEHTOB);

® XapakTepu30BaTh (ONMUCHIBATH) OOIIME U CrIeNU(PUIESCKHE XUMUIECKNE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIKIAsI OMMCAHHE
IIpUMEpaMy MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

® 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 OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN TOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO OajaHca STUX peakIuii;

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

® BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MAaCCOBYIO JOJII0 XMMHMUYECKOTO 3JeMEHTa Mo ¢opMmyse
COCIMHEHMS], MACCOBYIO JIOJIO BEILIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI I10 YPABHEHUIO XMMUYECKON PEAKIUY;

e coOu0aTh NMpaBuiIa MOJIb30BAaHUS XUMHUECKON NOCYI0H U JIaOOPaTOPHBIM 000PY0OBAHUEM, a TAKXKE IIPAaBUiIa OOpAIlEHHs C BEIECTBAMHU B
COOTBETCTBUHM C HMHCTPYKLUHUSMH I10 BBIMOJHEHUIO JTAOOPATOPHBIX XMMHYECKUX OINBITOB MO MOJIYYEHUI0 M COOMpPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUAaKa M yIJIEKHCIIOro ra3a);

® [IPOBOJUTH PEAKIMH, MOATBEPXKIAIOIINE KAaUeCTBEHHBII COCTaB Pa3IMYHbIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYyTEM XJIOPUI-, OPOMHI-,
nojua-, KapooHar-, pocdar-, cunmkar-, cyabQar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHMS U HOHBI H3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX paCTBOpPaxX HEOPraHWUYECKHUX BEILECTB;

® [PUMEHSATh OCHOBHBIE ONEpallMi MBICIUTEIbHON AEATENIbHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, 000OIeHHe, CUCTeMaTH3allhio0, BBIIBICHUE
MIPUYUMHHO-CIEACTBEHHBIX CBS3€d — JUI WM3Y4YEHUs CBOMCTB BEUIECTB M XUMHUYECKHX PEAKIUN, €CTECTBEHHO-HAYYHbIE METOJbI IO3HAHUA —
HabIo/IeHne, U3MEPEHNE, MOJIEIIMPOBAHHE, IKCIIEPUMEHT (peabHbI U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonuyecTBo yacos
Ne HaumeHnoBaHMe pa3/ieiioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMmbl Bcero Konrpoaipie TpakTuteckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IlepBonayanbHble XUMHYECKHE NOHATHS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexka [JOK
NPaKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YeJI0BeKa
12 BemtecTBa 1 xummndeckue 15 bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paznery 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIEeCTB
91 Boznyx. Kucnopon. Ilonsitue 06 6 1 bubnuorexa [JOK
OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.llonsitue o kucnorax u 3 1 bu6mmoreka [JOK
COMAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bubnnoreka [JOK
OCHOBaHMSIX https://m.edsoo.ru/7f41837c
94 OCHOBHBIC KJIaCCHI 11 1 bu6mmorekxa [JOK

HEOPraHUYECKUX COCIMHEHU

Hroro no pasneny 30

https://m.edso0.ru/7f41837¢c

Paznean 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. . MenaesneeBa. Ctpoenne atoMmoB. XuUMHYeCKast

c¢Bsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPeaknumn



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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [JOK
' XUMHYECKHX di1emenToB JI. 1. https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubmuoreka [JOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne /i P Konrpoabnbie IIpakruueckue (itcpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYECKHE PeaKIUU
[loBTOpEeHue u yrayOnenue 3HaHUM bubnmnorexka HOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peaxiui https://m.edso0.ru/7f41a636
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. bubnuorexa [HOK
13 8 1 1
XUMHYECKUE PEAKI[MH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [JOK
' anemenToB VIIA-rpynmesl. ["anorenst https://m.edsoo.ru/7f41a636
r | e :
' PYHIBL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| onewenmon v Atpymi. Asor. dochop x| 7 ,  DuGwore IOK
' PYHIEL ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
e . | , B ox
' ) PYTIEL poA https://m.eds00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaajbl M HX COeIUHEHUA

3.1 OO0I11e CBOMCTBA METAILIIO 4 bubmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUS 16 hitps://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
p BHOE BOEMsL 3 bubmuorexa [JOK
C3CpBHOC Bpe https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KounyecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Kontposibhbie  IIpakTHueckue oGpa3soBarebHbIe
n/n Bceero U3YYeHUs
padoThbI padoTbI pecypcbl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yenoBeka. Tena u BeriecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAAX MO3HAHUS B XUMUU 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a0OpATOpUH U IPUEMBI 1 1 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHUEMY
Yucrele BemecTBa 1 cMech. CriocoOb! bu6mmoreka [IOK
4 . 1
paseneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue
5 cafeceﬁ (Ha anI?\Aepe OUYHUCTKHU H()ﬂBapeHHOI‘/’I 1 1 bubmorexa IOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
0 ATOMBL H MOJICKYIIbI L https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DIIEMEHTHI. 3HAKU (CUMBOJIbI) 1 bubnnorexka [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoxHbIE BELlECTBA 1 Bubmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa IOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H NOCTOSHCTBA COCTaBa BEILECTB. 1 bu6mmoreka [IOK



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

Xumnueckas popmyna. BanreHTHOCTD
aTOMOB XMMHMUYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENbHASL MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bu6mmoreka [IOK
COCIMHCHUHN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mois. MossipHas bubnnorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmoreka [IOK
XuMHUYecKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKMX PEaKIUii https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubnuoteka [JOK
XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
Beraucienus konmuaecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM XUMHUYECKHX bubnuorexa LIOK
N https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanuss XaMHUYECKHX peakIiui
18 (COG,[[I/IH(I;HI/ISIupaSHO)KeHI/IH 331\126111:11{1/151 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHITUKJIONIEUCT. 0606}];1€HH6 u bubmorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKUE PEAKITUI https://m.edsoo.ru/ff0d4290
AHain3 KOHTPOJIbHOM paboThl. Bo3myx — BuGmorexa LIOK
21 cMmech ra3oB. CocrtaB Bo3ayxa. Kucinopon

— JJICMCHT U IMPOCTOC BECIICCTBO. 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 OKUCICHUS bubmorexa HOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CnocoObI MOTy4YEHUs KUCIIOPO/ia B
23 naboparopuun prOMBII_HJIe}?H(iTI/I. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TenmoBoit 3 PpeKT XUMHYSCKOH peaKInu,
24 MIOHSATHUE O T(i)l()bMOXI/IMI/IquKOM yll;)aBH:HHH Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUUCCKUX PEAKIIAIX
TomauBo (HedTh, yroiab U METaH).
25 3anﬂ3HeI§Heq];03ijyl;(a CIIOCOOBI zzro bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
IIpakTuueckas padora Ne 3 mo Teme
26 «ﬁony%m&e " 1206I/IpaHI/Ie KHCII0pOJia bubmorexa IOK
N ’ https://m.edsoo.ru/ff0d4ae?
U3YYEHHE €r0 CBOMCTB)
97 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. HaxoxieHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6nmoreka [JOK
Bosopoaa. [IpuMeHenue Boopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE O KMCIOTaX U COIIIX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0nI ToTy4deHust BOA0pOaa B bubnuorexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
IIpakTrueckas padora Ne 4 mo teme
31 «ﬁonyqeﬁne " I:JO6I/IpaHI/Ie BOJZIOpO/A Bu6miorexa LIOK
. ’ https://m.edso00.ru/ff0d4f42
U3YYCHUE €T0 CBOWCTBY
32 MonsipHblii 00bEM ra3oB. 3aK0OH ABOTaAPO bubmorexa LIOK

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
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Brruncienus o0b€Ma, KOJIHYECTBA

33 BEIIIeCTBA ra3a Mo ero u3BeCTHOMY Bubmorexa LIOK
- https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILECTBA WK 00BEMY
Brruncnenus 006EMOB ra30B 1Mo
34 YpaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmorexa LIOK
. N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 dOu3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 06 bubmuorexa [JOK
UHIHKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE 1
37 HeIfaCI,ImepHHHe liI))aCTBOpI)I. MaICHCOBaSI bubmmoreia LIOK
https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «IIpuroToBiieHHE PACTBOPOB C bubnuoteka [JOK
orpeIeIEHHON MacCOBOM JI0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoz. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 AHau3 KOHTPOJIbHOM paboThl. OKCHJIBIL: bubmuorexa [IOK
COCTaB, KJlaccu(uKanus, HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA
41 KI/ICJ‘IY;FHBIX OCHOBHBIX M aM(POTEPHBIX Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnuorexa [JOK
42
HOMECHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne u XMMUYECKHE CBOMCTBA bubmuoreka [IOK

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca
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Kucnotsl: cocras, kinaccudukarus, bubmuoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XxuMHu4yecKkue CBOWCTBA bubmuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmuorexa [JOK
46 .
MOJIyYEeHHUs, XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe bubnnoreka [JOK
«OCHOBHBIC KJIACChI HEOPTAaHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 ['enernueckas cBsA3b MEXKIY KiacCaMH bubnnorexa [JOK
HEOPraHUYECKUX COCITUHCHUI https://m.edso0.ru/00ad9a50
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN bubmorexa HOK
https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 mo teme
50 "OCH(I:))BHLIC KJII:;CCH HEOPTraHUYECKUX bubmorexa IOK
. https://m.edsoo.ru/00ad9ela
COEIMHEHU M
AHanu3 KOHTPOJIbHOM paboTsl. [lepBbie
51 MOMBITKU KJIACCU(PUKAIIUN XUMUYECKUX bubnnoreka [JOK
sneMeHTOoB. [IoHsTHE O TpyIax CXOAHBIX https://m.edsoo.ru/00ad9ffa
HJIEMEHTOB
ITepuonnueckuii 3akoH u [lepronnueckas
52 CI/I(E[GMJZ XUMHAYECKUX BHGMCII;TOIiI . N. Bubmiorexa LIOK
https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepropl, TPYIIIIBI, TOATPYIIIBI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. bubnmoreka [JOK

N30TomEI

https://m.edso0.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI04YEK aTOMOB

bubmuorexa [JOK

55 anemeHToB Ilepronnueckoii cucremsr /1. https://m.edsoo.ru/00adashbc
H. Meunneneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTa
56 o Fe)tro HEJIO)KGHI/IIO B llepuonnueckon Bu6mnorexa LIOK
https://m.edsoo.ru/00ada824
cucreme /I. 1. Menneneesa
3unauenue [lepuonnyeckoro 3akoHa Jist
57 pa3BuTUs Hayku U npaktuku. 1. U. bubnnorexa [JOK
MeHeneeB — yu€Hblil, enaror u https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
XMUMHYECKUX JICMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnas xumuyeckas CBsI3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XuMudeckas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenoysspHas XUMUYeCKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS Brbmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCITUTENIA ¥ BOCCTAHOBUTEIN bubmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHUCIHUTEbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 o teme bubnnorexka [JOK
«Ctpoenue aroma. XUMUYECKas CBS3bY https://m.edsoo.ru/00adb486
66 AHaM3 KOHTPOJIBHON paboTHI. bubnuorexa [JOK

O0001eHre U cUCTEMAaTU3ALINS 3HAHUI.

https://m.edso0.ru/00adb33c
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67 O0o01IeHNe U CUCTeMAaTU3alus 3HAHUHN T10 1 bubnmoreka [JOK
CTPOEHHIO aToMa. https://m.edsoo.ru/00ad9cb?2
68 O0o001IeHre U CHCTeMAaTU3alus 3HAHUN 110 1 bubnmoreka [JOK
Kypcy. https://m.edso0.ru/ff0d61c6
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Kontposibhbie  IlpakTuueckue oGpa3soBarebHbIe
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
Ilepuonnueckuii 3axkoH. Ileprnoamueckas
1 PHOA PHOA u 1 bu6mmoreka [IOK
cUCTEMA XUMHUUYECKUX dieMeHToB /1. 1.
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
2 P N 1 bubmuorexa [JOK
XUMHYECKHUX DIIEMEHTOB MEPBLIX TPEX
P P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HCOPraHHYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bujapl XUMHUYECKOM CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KoutponsHaasa padora Nel mo teme
5 I P P 5 . 1 1 bubmuorexa [JOK
«[ToBTOpenue u yriry0jieHue 3HAHUI
P yry https://m.edso0.ru/7f41a636
OCHOBHBIX pa3/eNioB Kypca 8 Kiacca»
AHan3 KOHTPOJIbHON pPabOTEL.
5 Ko o P P . 1 bubmuorexa [JOK
accudUKaisI XUMAYECKUX PEAKIIAI
" peakh https://m.edso0.ru/00adbcb0
M0 Pa3JIMYHbBIM MMPU3HAKAM
ITorsgaTue 0 CKOPOCTH XUMHUYECKOU
, e P oo . Bu6nuorexa LIOK
kuuu. [ToHsTHE O TOMOTEHHBIX U
peaxt https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEaKIIHSIX
[ToHsITHE 0 XUMHUYIECKOM PAaBHOBECHH.
8 @DakTOpHI, BIUAIOIINE HA CKOPOCTh 1 bubnnorexka [JOK
XUMHYECKON PEaKIUK U TOJI0KEHNE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI
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OKHCIUTEIBPHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

o peaknuu https://m.edsoo.ru/00adcade
Teopus 3AEKTPOIUTUYECKON
10 I[Hcfounaunn.pCHnLHHe U cia0bie bubmorexa LIOK
https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HNonnublie ypaBHEHUS peaKIuit Bubmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBONCTBA KHCIIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUI 00 Bubmiorexa LIOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYCCKON TUCCOIUAIINN
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPEJICTABICHUIA 00 IEKTPOIUTUICCKOM Bubmiorexa LIOK
https://m.edsoo.ru/00add8b2
JICCOIIMALINT
14 [TonsiTe 0 TuApOIU3E CoJien Brbmiorexa LIOK
https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bubmorexa HOK
https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pemienue bubnnoreka [JOK
16
IKCIIEPUMEHTAILHBIX 33144 https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme
17 <<9ne1€rponmquec1<as[ JIUCCOIIHAIINA. bubmorexa HOK
https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
AHanm3 KOHTPOJIbHOM paboTsl. O01mas
18 XapaKTepUCTUKA TaJIOTEHOB. bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA Ha TPUMEPe https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopoa. CossHast KUCIIOTa, bubmuoreka [IOK

XAMHYECKHUE CBOMCTBA, IMOJyYECHUE,

https://m.edso0.ru/00ade104
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IIPUMEHEHHUE

[TpakTrueckas padota Ne 2 o Teme

20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmnorexa LIOK
. . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brruucnenus no ypaBHeHUSIM
21 XUMHUUYECKUX peal}fmﬁ €CJIA OJWH U3 bubmmorexa [JOK
’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJI0TpONTHBIE MOJU(DUKAIIUN CEPBHI.
23 Haxoxileﬂne CeprII I/Iq;é C:CIIHHGII){Hﬁ B bubmorexa [JOK
° https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopoi, ctpoenue, Gpu3ndeckue u bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KUCIIOTa
25 (1)1/131451301(1/15 U xm\fnqecxne CBOI;ICTBa bubmorexa IOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
26 HOJ‘IyLIeHIE}I CEPHOU KUCIIOTHI. bubmorexa IOK
. https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsA3HEHUE OKPYKaIOIIen
Cpelbl COeIMHEHUSIMU CEPbI
97 Brramcinenre MacCoBOM JOJIH BRIXOIa bu6mmorexa [IOK
IPOAYKTa peaKknu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTHKa 3JIeMeHTOB VA-
28 rpynmsl. A30T, paclipOCTPaHEHHE B bubnnorexka [JOK

npupoje, Gu3nIecKue 1 XUMHIECKUE
CBOMCTBA

https://m.edsoo.ru/00adecab
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AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHE CBOWCTBA, MOTyYeHUE U Bu6mnorexa LIOK
’ https://m.edsoo.ru/00adf004
MpUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «HPOJIyquHe anfMHaKa U3Yy4eHHUE ero bubmorexa LIOK
. ’ https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucaoTa, e€ Gu3ndecKkue u bubnnoreka [JOK
XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U CoOJEi
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 ynobpenuii. XumMuueckoe BIZIFp}IBHeHI/Ie bubmorexa LIOK

. https://m.edso0.ru/00adf518
OKpYXKAaroIIel Cpelibl COeAMHEHUSIMHU
asora
®ocdop. Okeup pocdopa (V) u
33 q)ocg)og))Haﬂ ann((I))Ta (1)(1)1/1:1)31/1(1163:1(1/16 u bubmorexa IOK
o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Ucnonb3oBanue hocdaToB B KauecTBE
34 MUHEPAIBHBIX ynq())6p(£HHI71. 3arpsi3HeHue bubamorexa IOK
. https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu

35 Yraepona, pacipocTpaHEHHE B IPUPOJIE, bubnuorexa [JOK
Gu3nyeckre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u
XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK

36
po0JIeMbl, CBA3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 VYronbHast KUCH0Ta U €€ CoNu Bu6miorexa LIOK

https://m.edso00.ru/00ae006¢

38 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK
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"ITosrydyeHune yrieKucioro rasa.
KayecTBeHHast peakiys Ha KapOoHaT-

HOH

https://m.edso0.ru/00ae027e

[TepBoHauanbHBIE MOHATHS 00

bubmuorexa [JOK

39 OPTAHICCITX BELECTRAX Kak 0 https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIiepoia
40 Kpemnwuii u ero coenuuenus bubmorexa HOK
https://m.edso0.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
41 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6mmoreka [IOK
«BakHelue HEMETaIbI U X https://m.edso00.ru/00ae0bf2
COCIMHEHMS
KonTponbsHas padora Ne3 o Teme
42 «Bancrl){eﬁmne erMeTaJ'IJ'IBI U UX Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS»
AHanu3 KOHTPOJIbHOM paboThl. O0mas
XapaKTEePUCTUKA XUMUYECKUX
43 3JIEMEHTOB — METAJLIOB. bubmuorexa [JOK
Meramnndeckast CBSI3b U METaJUIHUECKast https://m.edso00.ru/00ae103e
KpUCTaJUTMYECKasi pelérka.
du3nyeckue CBOMCTBAa METAJIOB
XuMHYECKHE CBONCTBA METAJIJIOB.
44 DNEKTPOXUMUYECKUN P HAIPSKEHUM bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJIJIOB
OO6mue cnocoObI MOTYYEHUS METAJIIOB.
45 CnnaBbl. Beruucienust o ypaBHEHUAM bubnmuorexa [JOK

XUMUYECKHUX PEaKIUi, ECITH OJIUH U3
peareHTOB COJEPKUT MPUMECH

https://m.edso0.ru/00ae1156
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bubmuoreka [JOK

46 Horsirie 0 KOppo3HH MeTAMIOB https://m.edso00.ru/00ael1278
bubnmoreka [JOK
4 Hlenoie Mexanmet https://m.edscL)E).ru/Oan14b2
48 OKcuapl ¥ THAPOKCUIIBI HATPUS U KAJTHSI bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [IlenouHoO3eMeNIbHBIC METAJIIIBI — bu6mmoreka [IOK
KaJIBIIUA U MarHuit https://m.edsoo.ru/00ae15e8
50 Bakueiinme coeMHEHNS KaJIbIUS bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
yCTpaHCHUS https://m.edso00.ru/00ae1886
3| Koo sotnmernmnt bimnorera LIOK
P——" https://m.edso0.ru/00aelae8
54 J— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHA U bubnnorexka [JOK
THJIpOKCUIA https://m.edsoo.ru/00aelc64
bubnmuorexa [JOK
%6 Keneso https://m.edsg).ru/Oanld%
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmoreka [JOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O0001eHne U cUCTEMAaTU3ALNS 3HAHUI IF?SS::I;I/(:T::?S(I){J?I;/? £41a636
59 [Tpaxtuueckas padota Ne 7. Pemenne bubnuorexa [JOK
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HKCIIEPUMEHTAJIbHBIX 33124 110 TEME
«Baxuenime MeTaIbl U UX
COEIMHEHU»

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

Brruucnenus no ypaBHeHUAM
XUMUYECKHUX PEaKLU, ECIIM OJUH U3

60 pPEareHTOoB J1aH B U30BITKE WU COIACPKUT bubmorexa HOK
’ https://m.edsoo.ru/00ae1750
npuMecH. BerarciieHnst MacCoBOM J10JIH
BBIXO/Ia TPOyKTa PeaKiuu
. bubimmoreka [JOK
61 O06o001IeHre U CUCTEMAaTU3allis 3HAHHUIA https://m.edsoo.ru/7f41a636
KonTponbsHas padora Ne4 1o Teme
62 «Ba>1<rl){el71mne f/IeTaHHi\: U UX bubmmorexa LIOK
https://m.edsoo.ru/7f41a636
COCTMHCHUS)
AHaM3 KOHTPOJIBHON pabOTHI.
63 BemtectBa u I\I;aTepI/IaJ'IEI B bubmorexa HOK
. https://m.edso0.ru/00ae3f50
MTOBCETHEBHOM KU3HU YEIIOBEKa
64 XVMHYECKOE 3arpsi3HEHUE OKpY Karolen bubnnoreka [JOK
cpensbl https://m.edsoo.ru/00ae4270
65 Ponp XumMuM B pelIEHNH SKOJTOTHYECKHUX bubnnoreka [JOK
npoOieM https://m.edsoo.ru/00ae4270
O0o006mIcHre 3HaHuK. Beruncnenus mo
66 ypaBHH:HI/IHM XUMHUYECKHUX PEaKIUi bubmorexa IOK
’ https://m.edsoo.ru/00ae0d0a
€CJIM OJINH U3 PEareHTOB JIaH B U30BITKE
O06o0menue 3HaHui. Berancnenue
67 Maccoul:oﬁ JIOJIA BBIXOJ1a TIPOJIYKTa bubmorexa HOK
https://m.edsoo.ru/00adb33c
peaxiuu
68 O00011eHre U cUCTEMAaTU3ALNS 3HAHUI bu6mmoreka [IOK

0 Kypcy.

https://m.edso0.ru/00ad9ch?2
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Xumus, 8 kinacc/ I'abpuessta O.C., Octpoymos WN.I'., Cnaakos C.A.: 6a30BbIii yPOBEHb;
yueOHUK, 6-¢ u31anue, nepepadbotaHHoe; AKIHOHEpHOe 001mecTBO «M31aTenbcTBO
«IIpocsemienne»

Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o01ectBo «M31aTeabcTBO
«IIpocsemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

"[Toypounsie pazpadotku 1o xumuu 8-9 kmacc", I'opkoBenko M.IO., u3garenbcTBo
"NnTepmenuatop", 2021r.

"COopHUK 33124 ¥ ynpakHeHu# no xumuu'" K yaeonukam I'.E. Pynzutuca, ©.I'.
®enpamana - "Xumusa" 8 knacc u "Xumusa" 9 kinacc, uzgarenscTso "Ok3amen", M., 2021r.

MeTtoaudeckoe ocooue k yueonuky O.C. 'abpuensaa «Xumus» 8 kimacc/O.C. ['abpuensH.
— M. JIpoda, 2018r.
I'a6puensn. COOpHUK 33724 M yIPAKHEHUH 110 XUMHH 8 KItacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https//m.edsoo.ru
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