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IHHOACHUTEJIbBHASA 3AIINCKA

[IporpamMma Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
obOpazoBanms, mpexacrtaBieHHbIx B DPI'OC OOO, a Ttakxke Ha OCHOBe GenepalbHOM pabodeit
MpOrpaMMbl BOCIIUTAHHS M C Y4ETOM KOHIICTLMHU IpEernojaBaHus ydyeOHOro mpeamera «XuUMHUS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpamMma o xumum Ja€t npeAcTaBiIeHUE O IeNIX, 00ell cTpareruu o0y4yeHus, BOCIUTaHUS
U pa3BUTUsA OOYyYarOIIMXCS CpeACTBaMU Y4eOHOro MpeaMeTa, YCTaHaBIMBAeT o00s3aTelbHOE
IIPEIMETHOE COZIEpKAHME, IIPENyCMaTPUBAET PACIIPEAEIECHUE €T0 M0 KJIaccaM U CTPYKTYPHUPOBAHUE I10
pazgenaM M TeMaM [pPOrpaMMbl IO XHMHH, OINpEAeNseT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKUA COAEPKaHUSI, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh HM3YUYEHUS] XUMHH C Y4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00YyJaroIUXCs, ONPEAesIeT BO3MOXKHOCTH MpPEAMeTa Ul pealn3alnd TpeOOBaHUN K
pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHMs, a Takke TpeOOBaHWI K pe3ynbTaraM OOy4YeHHS XMMHH Ha ypOBHE LENel H3ydyeHUus
MpeMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU JIEATEIHHOCTH O0YYaIOUIErocsl M0 OCBOEHUIO
y4eOHOTO CO/IepIKaHMSL.

3HaHME XMMHUU CIYKUT OCHOBOM JUIisi (POPMHUPOBAHMUS MHPOBO33PEHHUS O0YyYaroIlerocs, €ro
MPEJICTABICHU O MaTepUaIbHOM EIMHCTBE MHpa, BAXHYIO POJb HUrparoT (GopMHUpyeMble XUMHUEH
NPEJCTAaBICHUS O B3aMMOIIPEBPAILECHUSAX SHEPTUU U 00 SBOJIIOLMHU BEUIECTB B MPHUPOJE, O IMYyTAX
pelieHns rio0aabHbIX MPoOIeM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOMH,
MUIIEBON U IKOJIOTUYECKOW O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH Ul CaMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYphI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATIEHON TPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUJICHUS U TBOPYECKUX CIIOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB MX CaMOCTOSITENBbHOM y4eOHOW NeATeNIbHOCTH, SKCIEPUMEHTANBHBIX U HCCIEI0BATENbCKUX
yMeHUH, He0OOXOAUMBIX KaK B MIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON eATETbHOCTH;

3HAKOMHT €O CIleNU(UKON Hay4YHOTO MBIIUIEHMS, 3aKJIaAbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs1a HA
€IMHCTBO MPUPOJBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TalloM B (POPMHpPOBAHUM €CTECTBEHHO-
HAy4YHOH IpaMOTHOCTH 00yYaroIuXCs;

CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHUe 00yJaromnXCsl.

JlanHble HampaBieHUsT B OOy4YeHHHM XUMHH OOecrneunBaloTcs creuu(ukond coaeprkaHus
y4eOHOro mpeaMeTa, KOTOPbIM SBISETCS IMEeAarorMyeckd aJanTHPOBAaHHBIM OTpaXKeHHeM 0a30BOi
HayKH XMMUU Ha ONPENEIEHHOM JTale € pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOIO 00mIero oOpa3oBaHHs OpPHUEHTHPOBAaH Ha OCBOCHHE
OoOy4arolMMHUCS CUCTEMBbl MEPBOHAYAIBHBIX IMOHSATHI XHWMHH, OCHOB HEOPraHMYECKON XHMHUU U
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX TOHSITHI OPraHMYe€CKON XUMHUH.

CrpykTypa conepkaHus IporpaMmbl 10 XUMUHU c(hopMHUpOBaHa HA OCHOBE CUCTEMHOTO MOX0a
K €€ m3ydeHuro. ColepiaHUE CKJIAQAbIBAECTCS W3 CHUCTEMBl MOHATHM O XUMHUYECKOM 3JIEMEHTE M
BELIECTBE M CUCTEMbI MOHATUH 0 XUMU4ecKor peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI
[0 NPUHLIMILY IOCJIEI0BAaTEIbHOIO Pa3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX IPEICTaBICHUN
Pa3HOT0 YpPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHS KaK OCHOBBI BCErO €CTECTBO3HAHUS;



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

— YYEHUSI O CTPOEHUM aToMa U XMMHYECKOH CBSI3H;

— MPECTAaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS pacCMaTpPUBAIOTCA HA OCHOBE SMIIMPUYECKH TIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCSA IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBIIOJHSS
¢GyHKIMKN OOBSICHEHHS W TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MHPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHHe MPOrpaMMBbl 0 XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEIACTABICHUS O XUMUYECKON
COCTABJISIFOLIEH HAYYHOM KAPTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS
K Hay4yHOMY 3HaHHUIO U METOJAaM I03HaHUs B HayKe. M3ydyeHne XUMuUM NpOUCXOAUT C MPUBJIECYEHUEM
3HAHUU U3 paHee U3yYEHHBIX YUEOHBIX NpeaMeToB: «OKpyxaromuil Mup», «buosorus. 5—7 kiaaccs» U
«Dusuka. 7 Kiacey.

[Ipn u3yyeHHH XUMUHM NPOUCXOAUT (OPMUPOBAHHE 3HAHUN OCHOB XMMHMUYECKON HAayKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOH JEATEIFHOCTH YeJIOBEKa W KaK OIHOTO W3
KOMIIOHEHTOB MUPOBOM KYJIbTYpBI. 3ajiadya y4yeOHOIo MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HAHMM — BaKHEHIHMX (PaKTOB, MOHSTHUN, 3aKOHOB U TEOPETUYECKUX TMOJOKEHU,
JOCTYIHBIX 00OOIICHUI MHPOBO33PEHUECKOrO XapaKTepa, sI3bIKa HAyKH, B MPHOOIIEHUN K HAyYHBIM
METOJIaM I03HaHUs NPU U3YYEHUHU BEIIECTB U XMMUYECKUX pEaKLUi, B POPMUPOBAHUU U PA3BUTUU
MO3HABATEIBHBIX YMEHUH U MX IPUMEHEHNH B YI€OHO-TI03HABATEIBHON U Y4eOHO-UCCIIeI0BATEIBCKON
JesITeIbHOCTH, OCBOCHUH MPaBUII O€30M1aCHOT0 OOpallleH sl ¢ BEIECTBAMH B IIOBCEIHEBHON KU3HHU.

[Ipy wW3ydyeHUHM XHMMUU Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS BaXHOE 3HAUYEHUE
MPUOOPENTN TaKUE LU, KaK:

— (opMHUpOBaHME HHTEUIEKTYIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K CamM0o00pa3oBaHUIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO PELICHUH, CIIOCOOHOM ajanTHpoBaThbcs K OBICTPO
MEHSIFOLIUMCS YCIIOBUSIM JKM3HU;

— HampaBJICHHOCTb OOy4YeHUs Ha CHUCTEMaTHYecKoe MpHOoOIIeHHe o0ydJarommxcs K
CaMOCTOSITEJIbHOM TO3HABaTEIbHOW JEATEIbHOCTH, HAayYHBIM METOJaM I03HaHUs, (HOPMHUPYIOLIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEM K XUMMUU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOy4yarolMMHUCS — OIBITa
pa3HOOOpa3HOW NeATENbHOCTH, IO3HAHMSI M CAMOIIO3HAHHWSA, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE U1 Pa3IMUHbIX BUIOB JESATEIbHOCTH;

— ¢opmupoBaHue o01el GyHKIMOHATBHON U €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBSACHATH W OLEHHUBAThb SIBJICHUS OKPYXAIOIIEro MHpa, HUCHOJNb3ys 3HAHHUS U OIIBIT,
MOJIy4YE€HHBIE MPU U3YYECHUH XUMUHU, IPUMEHATh UX MPU PEIICHUHU MPOOJIeM B OBCEIHEBHOM KU3HU U
TPYZIOBOM AESATENBHOCTH;

— ¢opMHpoBaHHE y OOYYAIOUMXCS T'YMAaHHUCTUYECKUX OTHOLICHWH, MOHUMAaHHs IIEHHOCTH
XUMHAYECKUX 3HAHUH JUTsl BBIPAOOTKH SKOJIOTHYECKH 11€J1IeCO00pa3HOro MoBeIeHHs B ObITY M TPYJOBOM
NeSITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 37I0POBbS H OKPYXKAIOIIEH MPUPOIHON CpeIbl;

— pa3BUTHE MOTHUBALIMU K OOYyUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIHMTAHMIO Ha
OCHOBE YCBOCHMs OOIIEYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduiis u
HaIpaBJICHHOCTHU JaJbHEUIIEr0 00yUeHHS.

OOmiee 4McIO YacoB, OTBEACHHBIX JUIsI M3yYEHUS XMMHU Ha YpPOBHE OCHOBHOTO OOILEro
oOpasoBanusi, coctaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacoB
(2 yaca B HezenO).



COJEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUU B )KM3HU YeJIOBeKa. XUMUsS B CUCTeMe HayK. Tena u BellecTsa.
dusnueckue CBOKWCTBA BELIECTB. ArperaTHoe coctosinue BemlecTB. [loHATHE 0 MeToAax MO3HAHUS B
xumuu. Yncreie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

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

Xumuueckasi (opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BenlecTB. OTHOcUTENbHAs aTOMHas Macca. OTHOcUTENbHAsE MOJIEKYJsIpHas Macca. MaccoBast
J10JI1 XUMHUYECKOI0 3JIEMEHTA B COEIUHEHHH.

KonunuectBo BemectBa. Monbs. MousipHas macca. B3auMoCBsI3p KOJIMYECTBA, MAcChl U 4HMCIa
CTPYKTYPHBIX €IUHUII BellecTBa. Pacu€Trl o hopmMynaM XUMUYECKUX COCTUHEHUM.

dusznuecKrue 1 XUMUYECKHUE SBJICHUSA. XUMHUYECKasi peakius U e€ Mpu3HaKu. 3aKOH COXpPaHEHUs
Macchl BellecTB. XUMUYeckue ypaBHeHHs. Kiaccudukanus XUMHUYECKUX peakuuil (CoeauHeHHs,
pasioKeHHs, 3aMeleHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IOCYAOH, MpaBuUiaMH paboTel B Jjaboparopuu U HpuéMaMu
oOparieHust ¢ 1a6OpaTOpHBIM 000PYIAOBAHUEM, U3YUCHHE U ONKCaHue (PU3MUECKUX CBOMCTB 00pa3lioB
HEOpPraHMYECKUX BEIIeCTB, HabmoaeHne (u3nueckux (IJIaBJICHHE BOCKA, TasHHUE JIbJla, PacTUPaHUE
caxapa B CTYyNKe, KUTIEHWE M KOHJCHCAIUs BOJbI) M XUMHUYECKUX (TOPEHUE CBEUH, MPOKATUBAHHE
MEIHOW MPOBOJOKH, B3aMMOJECHCTBHE MeNla C KHUCJIOTOM) sBIEHUI, HAONIOJAEHHE U ONMCAHUE
MPU3HAKOB TMPOTEKaHUS XUMHUYECKHX peakluil (pas3IokeHue caxapa, B3aUMOJICHCTBUE CEpHOU
KHCIIOTHI C XJIOpUAOM Oapus, pasznoxkeHue ruapokcuna meau (II) mpu HarpeBaHuu, B3auMojelicTBHE
xkene3a ¢ pactBopom cosi Meau (1), u3yuenune cnocoOoB pasjienieHust cMecel: ¢ TOMOIIBI0 MarHuTa,
(dbunpTpoBaHUE, BBINIAPUBAHME, AUCTHIUIALUS, XpomaTorpadus, MPOBEICHHE OYMUCTKH IOBAPEHHOMN
CONM, HaONIOJICHWE M OIMHMCAHWE pEe3yNbTaTOB MPOBEACHUS OMbITa, WUTIOCTPUPYIOMIETO 3aKOH
COXPaHEHHUS MACChl, CO3/IaHUE MOJIeJIe MOJIEKY (IIapOCTEPIKHEBBIX ).

Basueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 37I€MEHT M TPOCTOE BELIECTBO.
Haxoxpaenue kuciopoga B mpupone, (QpU3MYEecKHe W XUMHUYECKHE CBOMCTBa (pEaKIMH TOPESHHS).
Oxcunel. IIpumenenue kucmopona. CrocoObl ToNydeHUs Kuclopona B jaboparopuu U
npoMebliieHHocTH. KpyroBopotr kucimopona B mpupoae. O30H — amioTpomnHas MoAU(UKaIMS
KHCIIOpO/Ia.

TemnmoBoit 3¢¢deKkT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHHS, OJK30- U
SHIOTEPMUUYECKHE peaKuu. TOIIMBO: yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCUIIEHUE TAPHUKOBOTO
s dexra, pazpyiieHne 030HOBOTO CJIOSI.

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

ModsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue CcBoWcTBa BOAbl. Bojga kak pactBoputens. PactBopnl. HackiieHHbie u
HEHACBIIICHHBIE pacTBOPBL. PacTBOpUMOCTH BemiecTB B Bojae. MaccoBast A0JIsl BEIIECTBA B pacTBOPE.
Xumuueckue cBoiictBa Boabl. OcHoBaHus. Poib pacTBOpoB B NpuUpoAEe M B KHU3HU 4YEJIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbix BoJ. OXpaHa v 04UCTKA TPUPOAHBIX BOJI.



Knaccudukanmss Heopranmueckux coeauHeHuid. Oxcunpl.  Kiaccudukanmss  OKCHIOB:
coneoOpa3yomue (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIE) M HeconeoOpasyromme. HomeHknatypa
okcu0B. duznyeckue U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

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

Kucnorel. Knaccuduxamus xucnor. Homenknatypa kucior. Dusmdeckne M XUMHYCCKHE
cBoiicTBa kucioT. Psag akruBHoctu metauioB H. H. bekerosa. [Tonydyenue Kucior.

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

['eneTnyeckas cBsI3b MEXKIYy KJIacCaMH HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuil Ixcnepumenm:

KaueCTBEHHOE OIpeAeNieHUEe COAEpKaHHUS KHUCIOpOoAa B BO3JyXe, MOJyueHHEe, coOHupaHue,
pacrmo3HaBaHHE€ U HW3Y4YEHHE CBOWMCTB KHCIOpOJa, HAONIO/IEHWE B3aUMOJICHCTBUSL BEIIECTB C
KHCJIOPOJIOM U YCIOBUS BO3HUKHOBEHHUS M TMpEKpalleHusi ropeHust (mokapa), 03HAKOMIICHHUE C
oOpa3iaMu OKCHJIOB M OIKMCAHWE WX CBOWCTB, MOJIyY€HHE, COOMpaHUE, pacrio3HaBaHUEC W U3YYCHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelcTBue Bojgopojga ¢ okcugom wmeau (II) (Bo3moxHO
UCIOJIb30BaHUE BUJCOMATEPHUANOB), HaONo/eHne oO0pa3loB BEIIECTB KOJMYECTBOM 1| MOJIb,
HCCIIEIOBAaHIE OCOOCHHOCTEHW pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, PUTOTOBIICHUE
pacTBOpPOB € OMPEACIEHHON MAacCOBOM JOJIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOJIECHCTBUE BOBI C
MeTalyiaMu (HaTpueM M KajbIlieM) (BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEPHANIOB), HCCIEIOBAHUE
0o0pa3IOB HEOPraHMYECKHUX BEIIECTB pAa3jIMYHbIX KJIaccoB, HAOIIOJCHHE W3MEHEHUS OKpacKu
WHIMKAaTOPOB B pacTBOpax KHUCIOT M Iejoyel, u3ydeHue B3aumojencTBus okcupa meau (II) c
pacTBOPOM CEpPHOM KHUCIOTHI, KHCJIOT C METaUlaMH, pEeaKUuid HeUTpalu3aluu, IMOoIyYeHue
HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJIHOIO METajlla JPYIrMM M3 pacTBOpa COJIM, PELIECHUE
SKCIEPUMEHTAIIbHBIX 337a4 110 TeMe «BaxkHelme Ki1acchl HEOPraHUUECKUX COSAUHEHUIN».

Mepuoguueckuii 3akoH u Ilepumoaumyeckass cucremMa XxumMuyeckux 3emenros /[, H.
MenpeneeBa. CtpoeHue aTomMoB. XUMHYeCKas CBs3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie MOMBITKM KIacCH(UKAIMM XUMHUYECKHX 3JIEMEHTOB. [loHATHE O Tpymmax CXOAHBIX
9JIEMEHTOB (IIETIOYHBIE W MIEJIOYHO3EMEIbHBIE METAJUIbI, TajJOreHbl, HHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuoandeckas cucrema xumudeckux snemeHToB [[. . Menneneesa.
Kopotkonepuoanast u mmuaHONIEpuoanas Gopmsl [leproandeckoit CUCTEMbl XUMUUYECKUX YJIEMEHTOB
J. 1. Menneneesa. Ilepuoasl m rpynnel. PHU3NYECKHUN CMBICH IOPSAKOBOIO HOMEpa, HOMEPOB
MepUOo/Ia U TPYIIIBI SJIEMEHTA.

Crpoenue atromoB. CoctaB aroMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0otouek aToMoB TiepBbIX 20 XuMHUecKux d1eMeHToB llepuoanueckoii cucremsl Jl. 1. Menzaeneena.
XapakTepucTuKa XMMHYECKOr0 3JIEMEHTAa MO ero mnojiokeHuto B Ilepmommueckoit cucreme 1. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX OHIIEMEHTOB, METAJUIMYECKUX H
HEMETAJUTMYECKUX CBOMCTB IO IPYIIIaM U MEPUOIAM.

3nauenue Ilepronnueckoro 3akoHa u Ileproanyeckoil CUCTEMbl XMMUYECKUX DJIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. [[. . MeHneneeB — yu€HbIN U rpak JaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (MoJisipHAsi U HETIOJSIPHAs) CBSA3b. DIEKTPOOTPULIATEILHOCTh
XUMHUYECKUX AJIeMEHTOB. IOHHas CBS3b.



Crenenp okucineHus. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakiuu. lIponeccsl okucieHus u
BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenmn:

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

Mescnpeomemmuoie ceasu

Peanuzanus MEXIIPEIMETHBIX CBS3€U IPU U3YYEHUU XUMUH B 8 KJIACCE OCYLIECTBIIAECTCA 4Yepe3
UCIOJb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX IOHATUH, TAaK W MOHATUH, SBISIOIUXCA
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DakT, TUIOTE3a, TEOpHs, 3aKOH, aHAJM3,
CHHTE3, Kilaccu(uKanus, NepruogUUHOCTb, HAOIIOICHUE, SIKCIIEPUMEHT, MOJEIMPOBaHKE, U3MEPEHUE,
MOJIETIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, DJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaZvoaKTUBHOCTb, MOJIEKYJA, ANEKTPUUECKUI 3apsill, BEIIECTBO, TEJIO0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, ra3, pU3nuecKue BeIUUNHbBI, €TUHHIIBI U3MEPEHUs, KOCMOC, IUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaNbl, TOPHBIE TOPOJBI, MOJIE3HBIE HCKOIAaEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo m XUMHYeECKasi peaKust

[Tepnonnueckuit 3akoH. [lepnoanueckas cucreMa xuMmudeckux anemeHToB 1. M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kalus, KaJbLIUd W HMX COECIUHEHUH B COOTBETCTBUU C TIOJOXEHUEM DJIEMEHTOB B
Ileproguueckoii cUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHne BemiecTBa: BHUABl XUMHUYECKOW CBSI3U. THUINBI KPUCTANIMYECKUX PELIETOK,
3aBHCHMOCThH CBOMCTB BEILIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

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

Krnaccudukanus XUMHYECKMX pEakIUil MO pa3IMYHbIM MpU3HAKaM (10 YHCIy U COCTaBy
YYaCTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, 0 U3MEHEHUIO CTETeHEH OKUCIIEHUs
XUMHUYECKHX 3JEMEHTOB, 10 0OpaTMMOCTH, [0 YYaCTHUIO KaTalu3aropa). DK30- U dHIOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[TonsiTne o ckopoctH xumudeckod peakuuu. [lonsTue 00 oOpaTUMBIX U HeoOpaTHMBIX
XUMHUYECKUX peakuusax. [IoHATHE O rOMOreHHBIX U TeTeporeHHbIX peakuusx. [loHsaTue o kartamuse.
[lonsate o xumMHuueckoM paBHOBecuU. DaKTOPHI, BIMSIOIMIME Ha CKOPOCTh XMMHMUYECKOH PEaKIMU U
MOJIO)KEHNE XMMHUYECKOTO paBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKIUH,  JJEKTPOHHBIM  OajdaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENNBHON peakunu. CocTaBlIeHUE YPaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
C UCIIOJIb30BaHUEM METO/1a 3JICKTPOHHOT 0 OanaHca.

Teopust SIEKTPOJUTHYECKOM NUCCOIMALMMU. OJIEKTPOJHUTHI M HEAIEKTPOJUThl. KaThOHBI,
aHUOHBI. MeXaHn3M Auccoluanuy BELECTB C Pa3IMYHBIMU BUAAMHU XHMHYECKOHW CBsA3H. CreneHp
mucconranui. CUIbHBIE U CIIA0bIe SIEKTPOIIUTHI.

Peakiium moHHOro oOMeHa. YCJIOBHS MPOTEKaHHWs pPEakUuil MOHHOrO OOMEeHa, IOJIHBIE H
COKpalllEHHbIE HMOHHBIE ypaBHEHUs peakuuil. CBOICTBA KHUCIOT, OCHOBAaHUM M COJIEMI B CBETE



MPEACTABICHUIN 00 JIEKTPOIMTHYECKON aucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BELIECTB — METAJIOB
u HeMmerawioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJOpHUa HATpHs), HCCIEAOBAHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON pEaKIMi OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB, HUCCIIEIOBAHUE
AJEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcCCa AMCCOLMALMM KHUCIOT, LIEJIo4Yell U cosel
(BO3MOKHO KCIIOJIb30BaHKUE BUIEO MATEPUANIOB), IPOBEIACHHUE OMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUs peakuil MOHHOTO oOMeHa (0O0pa3oBaHHE OCajJKa, BbIIEJICHHE ra3a, 00pa30BaHUE BOJBI),
OIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKLUil (ropeHue,
peakuuu pasjoKEHUs, COEIMHEHHUs), pPACIIO3HABAHWE HEOPraHWYECKUX BEIIECTB C ITOMOIIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, PEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl M MX coeTHHEHUS

OOmias xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTENEHU
okucieHusa. CTpoeHue U (PU3MYECKHE CBOMCTBA IPOCTBHIX BELIECTB — TaJOr€HOB. XHMHUYECKUE
CBOMCTBa Ha ImpuMepe xjopa (B3aMMOJAEWCTBHE C MeETaUlaMH, HEMEeTallaMd, IIEJI0YaMH).
Xnoposogopon. CossiHas KMCIIOTa, XUMHYECKHUE CBOIMCTBA, MOIy4eHHEe, TpUMeHeHue. JlelicTBre xmopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M uelloBeKa. BaxkHelme XJ10pyu/ipl 1 UX HaX0XAEHUE B IPUPO/IE.

OObmas  xapakrepuctuka d31aeMeHTOB  VIA-rpynmbel. OCOOEHHOCTHM  CTpPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pru3nueckue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOIa
U cepbl. AIJOTpOnHbIE MOAM(UKALMK KHUCIOpoJa M cepbl. XHMMHUYECKHE CBOWMCTBA CEpHI.
CepoBoiopoJl, cTpoeHUE, PU3NYECKUE U XMMHUYECKHe cBoMcTBAa. OKCHUIBI Cepbl KaK MpPeACTaBUTENN
KHCIOTHBIX OKcHJI0B. CepHas KHCIOTa, (QU3MYECKHME U XUMHYECKHE CBOWcTBa (0o0mue Kak
NPEJCTaBUTEN Kilacca KHUCIOT M creruduueckue). XUMHUYECKHE PEaKIMH, JIeXKallhie B OCHOBE
MIPOMBIIIJIEHHOT'O CIIoco0a moytyyeHust cepHoil kucnotel. [Ipumenenne ceproii kucnotel. Conu cepHOi
KHMCIIOTBI, KaUeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue ceprl U €€ COeMHEHUI B MPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKpY)Kalolleld cpelbl COECIUHEHUSIMU Ccepbl (KHUCIOTHBIE O,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OOmast  xapakTepucThka dj1eMeHTOB VA-rpynmnbl. OcoO€HHOCTH  CTPOSHHMsS  aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, pacpOCTpaHEeHUEe B IpUpose, GU3NYecKue U XUMHUYECKHE
cBoiictBa. KpyroBopoTr asora B mnpupoae. AMMHUAK, ero (uU3MUecKHe M XUMHUYECKHE CBOWCTBA,
nojydyeHue u npumeHenue. Comu aMMOHUS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, MPUMEHEHUE.
KayecTBeHHast peakuuss Ha HOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoiyuyeHue, (u3ndeckue u
XUMHUYECKHE CBOMcTBa (0o0mMe Kak TMpeACcTaBUTENs Kjacca KHCIOT U crenupuyeckue).
Hcnonb30BaHne HUTPATOB M COJiEll aMMOHHSI B KauecTBE MHUHEpalbHBIX yI0OpeHHil. XuMuueckoe
3arps3HEHUE OKPYKAIOUIEH cpesibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE JOXKJIU, 3arps3HEHUE BO3IyXa,
mouBbl ¥ BojoéMoB). Docdop, amnorponnsie Moaudukanuu docdopa, GpusMdeckne U XUMHUECKUE
cBorictBa. Oxcua docdopa (V) u dochopnas kucmora, pu3Mdeckne W XUMHUUYECKHE CBOWCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHUIA.

OOmast xapaktepucTuka 3meMeHTOB [VA-rpymmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETNEHU OKHUCIICHUs. YTIEpO, aJUIOTPOIHBIE MOAM(DUKAIIMHM, pPacCIpOCTpaHEHUE B
npupojie, puznyeckue M XUMHUYECKHE CBOMCTBA. AncopOrusa. KpyroBopor yriepoma B Hpupoe.
Oxcunsl yriepoja, ux (u3Myeckrue W XUMHUYECKHE CBOMICTBa, JEWCTBHE Ha KUBbIE OPraHU3MBI,
MOJIy4eHHE W TPHUMEHEHHEe. JKOJOTHYecKhe mpoOJeMbl, CBs3aHHbIE C okcuaoMm yriepona (IV),
THIIOTE3a I100aJIbHOT0 MOTEIUIEHUS KJIMMaTa, MapHUKOBLIN 3¢ dekt. YronpHas KucnoTa u e€ Coiu, ux
¢busznueckue M XUMHYECKHE CBOICTBa, MojyueHMe M npuMmeHeHue. KauecTBeHHas peakuus Ha



KapOoHaT-MoHBL. Vcnonp3oBaHue KapOOHAaTOB B OBITY, MEIUILMHE, HMPOMBIIIJIEHHOCTH M CEJIBCKOM
XO35UCTBE.

IlepBoHayasibHbIE TOHATHUSI 00 OPraHUYECKUX BEILECTBAX KAK O COEAUHEHUSX yriiepoja (MeTaH,
9TaH, OTWIEH, aleTWIeH, 53TaHOoJ, IJMLEPUH, YKCycHass Kuciota). IlpupoaHble HCTOUHMKHU
YTJIEBOJIOPOIOB (YTroJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHl UX NepepadoTKu (OCH3UH), UX POJib B
OBITY M TPOMBIIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKN BaKHBIX BEILIECTBAX: JKUPAX, OCJIKAX, YIIIEBOAAX
— M UX POJM B JKU3HM ueloBeKa. MaTepuaabHOE €JUHCTBO OpPraHMYECKUX U HEOPraHWYECKUX
COCTUHEHUH.

Kpemuuii, ero gusnueckue U XMMUYECKHE CBOMCTBA, MolydyeHUe U npuMeHeHue. CoennHeHus
KpemHus B mpupozae. OOmme mpencraBienus o0 okcuae kpemuus (IV) u KpeMHHEBOH KHCIOTE.
Cunukatel, UX UCIOJB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxxHeilne cTpouTebHbIE MaTepUabl:
KepaMHKa, CTEKJIO, LIEeMEHT, OeTOoH, xene300eToH. [IpoGiembl 06e30MacHOr0 HCHOIb30BAHUS
CTPOUTEJIbHBIX MaTE€PHUAIOB B IIOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHUCIIOTBI, IPOBEICHHE
KayeCTBEHHBIX pPEaKLMH Ha XJOPUA-MOHbI M HAONIOJEHHE NPU3HAKOB HUX IPOTEKAHUs, OIBITHI,
oTpaxkaroimue (U3MUECKUe M XUMHUYECKHE CBOWCTBA TaJIOTEHOB M HUX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BAHHUE BHJIEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3uaMu XJIOpUJIOB (TaJOreHU0B),
O3HaKOMJIEHHE C o0pa3umamMu ceppl U €€ COEQUHEHUSIMH (BO3MOXHO  HCIOJIb30BaHUE
BUJEOMATEpPHAIOB),  HAOMOJeHHWe  Mpouecca  OOyrJMBaHUS ~ caxapa  HoJ  JeiicTBUeM
KOHIIGHTPUPOBAHHOW CEpHOW KHUCIIOTHI, M3yu€HHE XHMHYECKHX CBOWCTB pa30aBIeHHON CepHOU
KHCIIOTBI, NPOBEACHHE KAaueCTBEHHOW peakuuu Ha cyiab(paT-uOH M HaONIOJCHHE IpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKHMHU CBOIicTBaMHM a30Ta, (ochopa U UX COEAUHEHUMN
(BO3MOXXHO HCHOJIB30BAHHE BHJIEOMATEpUANIOB), OOpa3llaMu a30THBIX U (POchOpHBIX yI0OpEeHui,
nojiydeHue, coOupaHue, pacro3HaBaHUWE W M3Y4YEHUE CBOMCTB aMMHaka, IPOBEACHUE KaYyeCTBEHHBIX
peakuuii Ha MOH aMMOHMS U (pochaT-MOH U U3ydeHUE NMPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHILEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbI0 (BO3MOXKHO HCIOJb30BAaHUE BUIAEOMATEPUAJIOB),
U3yuyeHHe Mojeleld KpUCTAUIMYECKUX pemeToK anmasza, rpadura, QyiaepeHa, O03HAKOMIICHHE C
IPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX  BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM M YCTPOMCTBOM
MIPOTUBOra3a, MOJy4yeHHe, COOMpaHHe, paclo3HaBaHME U H3YYEHHME CBOMCTB YIJIEKHCIIOTO rasa,
MIPOBEJICHUE KAueCTBEHHBIX peaklUuil Ha KapOOHAT M CHJIMKAT-HOHBI M U3YyYEHHE IMPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJIEHHME C  MNPOAYKIUEH  CUIMKaTHOM  IPOMBIIUIEHHOCTH,  pEIICHUE
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe «BakHel1e HeMeTallIbl U X COEINHEHUS.

Metanabl M UX COeIMHEHUS

OO0mast xapaKTepUCTHKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU HX TOJIOKEHUS B
Ilepnognueckoii cucreme xumudeckux 3nemeHToB J[. M. MenneneeBa u crpoenus aroMoB. CTpoeHue
METaJIJIOB. MeTajuinyueckas CB3b U METa/NINYecKasi KpUCTAIIIMYECKAsl PEIIETKA. DIEKTPOXUMUYECKUN
psan HampsbkeHud MetayuioB. dusnueckne M XUMHYECKHE CBoMcTBa MeTaysioB. OOmme crnocoOsbl
noJiydeHus: MeTasuioB. [IoHsATHE 0 KOPPO3UH METANIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3HH.
CrutaBsl (CTalb, YyTyH, TIOPATIOMUHUNA, OpOH3a) M X IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilesrounsle MeTauibl: mosiokeHue B Ilepuoandeckoil cucremMe XxuMuuyeckux iemeHros [l .
MenpeneeBa, CTPOCHUE MX aTOMOB, HaXOXJIeHUE B mpupojae. PU3NUEeCKue U XUMUYECKUE CBOMCTBA
(Ha nmpumepe Hatpus U Kanus). OKCUABI U TUAPOKCHU]BI HATpUs U Kanus. [IpuMeHeHue HienouHbIX
METaJUIOB U UX COCIUHECHUM.

[IlenoyHo3eMenpHbIE METAJUIBI MAarHuii M KalbLMil: monoxkeHue B llepronnueckon cucreme
xumuueckux sneMmeHToB J[. WM. MengeneeBa, cTpoeHHE HUX aTOMOB, HaXOXJICHHE B MPUPOJE.



dusnyueckrue U XMMUYECKHE CBOMCTBA MarHus M KaJiblusa. BaxkHelmme coeTMHEHUS KaabIus (OKCHI,
THIIPOKCU, COJH). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B llepuonmueckoi cucreme Xumudeckux dvieMeHros [, .
MeHnaeneeBa, CTpOCHHE aTOMa, HaxoxJaeHue B mnpuponae. Pu3MUecKue M XUMUYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOMCTBA OKCH/Ia U TUIPOKCH]IA AITFOMUHHUSL.

Kenezo: nonoxenue B llepuoanueckoi cucreme xumuueckux 3iemeHToB . 1. Menaeneesa,
CTPOCHHE aToMa, HaXOXJIeHHE B npupoje. Ou3nyeckue U XUMUYECKUE CBOMCTBa xene3a. OKCUbI,
ruapokcubl u coiu xkenesa (1) u xxenesa (I1), ux coctas, CBOMCTBA U TTOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu METAIJIOB M CIUIAaBOB, MX (PU3UYECKHUMH CBOWCTBAMHU, WU3YYCHUE
pe3yIbTATOB KOPPO3HH METALIOB (BO3MOXHO HCIOJIb30BAHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCHUJIA KAJIbLIHUS U HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHE BUCOMATEPHAIIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipoliecca TOPEHHUsS XKelle3a B KHCIOpoAe (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPUAIOB), TMPU3HAKOB MPOTEKAHUS KAUYEeCTBEHHBIX PEAKIUA Ha HWOHBI:
MarHusi, Kajablus, allOMUHUS, IIMHKA, xkene3a (1) u xenesa (I11), menu (I1), HaGnroaeHne u onucaHue
MPOLIECCOB OKpAIIMBaHUS IUIAMEHM MOHAMM HATPHS, KA M KalblMs (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCeI0BaHUE aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATIOMHHHS U THAPOKCHIA
[IMHKA, pelIeHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHelme MeTaJuTbl U X COCTMHEHUS.

XuMHus H OKpyKaloLas cpeaa

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

XUMHUYECKOE 3arps3HEHUE OKpYXKalIel cpenasl (mpeaenbHas JOIMYCTUMAasi KOHIIEHTPAIHs
Beniects, nanee — [1JIK). Ponb XxumMuu B penieHnn 3K0JI0THYecKUX MpooIieM.

Xumuueckuii IKcnepumenm:

M3y4eHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTepUaJbl).

Meoscnpeomemnwie ceasu

Peanuzarust MeXXIpeIMETHBIX CBsI3el MPU M3YUCHUH XUMHUU B 9 Kilacce OCYIIECTBISETCS Yepes
UCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK W TOHATUH, SBISIONUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO6mme ecTecTBEeHHO-HAYYHBIE MOHSTHS: HAay4HbIH (DAKT, THIOTE3a, 3aKOH, TEOPHs, aHAJIN3,
CUHTE3, Kjaccu(UKAIUs, EPUOIUIHOCTh, HAOIOICHHE, YKCIIEPUMEHT, MOJICIIUPOBAHNE, U3MEPECHHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN (D PEKT, TEXHOTIOT S, MaTePHAIIBI.

®dusnka: Marepus, aTroM, DBJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, IMEKTPUICCKUN 3apsij], MPOBOJIHUKH, TTOTYIIPOBOJIHUKH, TUIICKTPUKH,
(OTORIEMEHT, BEIIeCTBO, Telo, OOBEM, arperaTHoe COCTOSHUE BeEIeCTBa, ra3, pacTBop,
PacTBOPUMOCTD, KPUCTALTUYECKAsT PEHIETKA, CIUIaBbl, (PU3MUECKHUE BEIMYMHBI, €AMHUIIBI U3MEPECHHUS,
KOCMHMUYECKOE MPOCTPAHCTBO, MJIaHETHhI, 3BE3/1bI, COJIHIIE.

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

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



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHWHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS ITPOTrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHMs JOCTUTAIOTCS
B Xoj¢ OOy4eHUsI XMMUHU B €AMHCTBE y4e€OHOW M BOCHHUTATEIHHOW JEATEIHHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUHUCKUMHU COIMOKYIbTYPHBIMH ¥ JyXOBHO-HPABCTBCHHBIMH IIEHHOCTSIMH,
NPUHATBIMH B OOIIECTBE MpPaBHJIIAMH M HOPMAaMH TIIOBEICHHUS M CIIOCOOCTBYIOT Iporieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COITUATTU3AIMH 00yUYarOIINXCS.

JIMYHOCTHBIE PE3YNIbTAThI OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX I[EHHOCTHBIX OPHUEHTAIIMH W PACIIUPEHUE OINbITA JCSITCILHOCTH HAa €€ OCHOBE, B TOM
YHCJIE B YACTH:

1) naTpHoOTHYECKOr0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY WU HAYIHOMY
HACJICIUIO, TIOHUMAaHWS 3HAYCHUS XHMHYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEpHON HHMOpMaIMeld O TMepeaoBBIX JOCTHKCHHUSIX M  OTKPBITHSAX
MHUPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 YCTpPONCTBE MUpa U
o01ecTBa;

2) rpasKIaHCKOr0 BOCTIMTAHUSI:

MPEACTABICHUS O COIHAIBHBIX HOPMAaxX HM TPAaBWIAX MEKIUYHOCTHBIX OTHOUICHUH B
KOJIEKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO MTOJIC3HOM,
y4eOHOMCCIICIOBATEIbCKOM, TBOPYECKOW W JAPYrUX BUAAX JICATECIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOM COBMECTHOM [EATETLHOCTH TPHU BBIMOJTHEHUU Y4YEOHBIX, MO3HABATENBHBIX 3ajad,
BBITIOTHEHUH XHMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU YYE€OHBIX TMPOEKTOB, CTPEMIICHUA K
B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce 3ToW Y4eOHOH AesITeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJICHWE M MOCTYIKA CBOHMX TOBAPHINEH C MO3WIIMM HPABCTBCHHBIX W IPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKHE MPEACTABICHUSI O BEIIECTBE W XUMHUYECKON PEaKIuu, COOTBETCTBYIOILIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHs HAyKH M COCTABJISIFONIME OCHOBY JUISI TIOHUMAHHUS CYIIHOCTH
HAyYHOW KapTHHBI MHpa, TPEJCTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHPOJIBI,
B3aMMOCBS3SX UEIOBEKA C IPUPOIHOMN CPEIOH, O POJIH XUMHUH B TIO3HAHWUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAlpaBlieHHbIE Ha TMOJYYEHHE HOBBIX 3HAaHUM TIO0 XUMUH,
HEOOXOUMBIC JUISI OOBSCHEHHMS HAOMI0OJaeMBIX TIPOIECCOB W SBJIICHWH, II03HABATEILHOM,
WH()OPMAIMOHHOW W YMTATEIBCKOW KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIHHOW pPabOThI C
y4eOHBIMA TEKCTaMH, CIPABOYHON IUTEPaTypO, JOCTYIMHBIMH TEXHUYECKUMHU CPEIACTBAMU
WH(OPMAIIMOHHBIX TEXHOJOTHUH;

WHTEpeC K OOYYeHWI0 M TIO3HAHWIO, JFO003HATEIHHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM000Opa30BaHUIO, TMPOCKTHONW M HCCIEIOBATEILCKOM JEATENHPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpPaBJIEHHOCTH U YPOBHS O0yUYeHUS B AajbHEHIIEM;

4) popMHUpPOBaHUS KYJILTYPbI 310POBbSI:

OCO3HaHUE IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3I0pPOBBIA 00pa3 >KW3HHU, OCO3HAHHUE TOCICACTBUN M HENMPHUATHE BPEAHBIX MPUBBIYCK (YIIOTPEOICHUS
QJIKOTOJIsl, HAPKOTHUKOB, KYypeHHs), HEOOXOIMMOCTH COOJIIOICHUS TpaBUi O€30MacHOCTH TpU
oOpalleHuu ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOro BOCIIMTAHUS



WHTEPEC K MPAKTHUYECKOMY U3YUYEHHUI0 MpodecCcruiil U Tpy/la pa3aIudHOro pojia, YBaXKCHHUE K TPYIY
U pe3yibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUI
10 XUMHUH, OCO3HAHHBINA BBHIOOP MHIWBUIYATHHOUW TPACKTOPUH MPOJOIDKEHUS 00pa3oBaHUS C YIETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XWUMHH, OOIISCTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH,
yCHEenHou npodecCHOHATBLHON JEATeIbHOCTH W PAa3BUTHSA HEOOXOJMMBIX YMEHUH, TOTOBHOCTH
aIanTUPOBaThCs B MPodecCHOHANBHON Cpefie;

6) 3K0JI0rHYecKOro BOCIIMTAHMUSA:

9KOJIOTUYECKH I1IeJIeCO00pa3HOe OTHOIICHHUE K MPUPOJAEC KaK HCTOYHHMKY JKHU3HM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHS, INMOHMMAaHWE IIEHHOCTH 3JI0POBOTO M 0Oe30macHOro oOpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U TICHXWYECKOMY 3JI0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIIOICHUST TIpaBUJI OE€30MacHOrO TMOBEACHHUSI MPU paboTe C BEIIECTBAMHU, a TaKXKe B
CUTYALUX, YTPOXKAKOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IMOJIydaeMble NMPU M3YUYEHUU XUMHH, AJs pElIeHus 3ajad,
CBA3AHHBIX C OKPY’KAIOIEW NMPUPOJHOM CPENOH, IS IOBBIIIEHUS YPOBHS YKOJIOTHYECKON KYJIbTYpHI,
OCO3HAHUS TJIOOAIBHOTO XapaKTepa AKOJOTUYECKUX MPOOJeM M IMyTeH HMX PEIICHUs MOCPEICTBOM
METOJ0B XMUMHH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOMW MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe wMmeTampeaMETHBIX PE3yJAbTATOB BBIICISAIOT 3HAYUMBIC JUIS  (DOPMHUPOBAHHS
MHPOBO33PEHHUs OOIeHAyYHbIe MOHATHS (3aKOH, TEOpHs, NPHUHIMI, THUMoTe3a, (akT, cucrema,
MPOLIECC, AKCIEPUMEHT M JAPYroe.), KOTOpbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeAMeTax U TO3BOJISIOT Ha OCHOBE 3HAHMM W3 ATUX MPEeAMETOB (DOpMUPOBATH MpEACTaBICHUE O
LIETIOCTHOW HAyYHOM KapTHHE MHpa, W YHUBEpPCaJIbHbIE YydeOHbIE MACHCTBUA (ITO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PpETYISTHBHBIE), KOTOphle oOecrneunBarOT (GOpMHUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITENTLHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AelCTBUS

Ba3oBble JJoruueckue JaeicTBU

YMEHUSI UCIOJIb30BAaTh MPUEMBI JOTUYECKOIO MBIIUIEHUS MPU OCBOCHHUM 3HAHWM: PACKPHIBATH
CMBICT XMMHYECKUX TOHATUHN (BBIIEIATh MX XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C
JIPYTUMHU TIOHSTHSIMH), UCIIOJNB30BATh TOHATHS Il OOBSCHEHUS OTIEIbHBIX (DaKTOB W SIBJICHUH,
BBIOMPATh OCHOBAaHUS W KPUTEPUU ISl KIACCU(DUKAIMKM XUMHYECKHUX BEIIECTB M XUMHUYECKUX
peakiuii, ycTaHaBIUBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKIY OOBEKTAMH H3Y4YECHHS, CTPOHTH
JIOTUYECKUE pacCcyXkIeHus (MHIYKTUBHBIC, ACAyKTHBHBIC, IO AaHAJIOTHHU), JAeNaTh BBIBOABI H
3aKJIIOUCHUS;

yMEHHE TPUMEHSTh B TMPOIECCe IMO3HAHMS TOHATHS (NPEAMETHBIE M METalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENIH, UCIOIb3yeMble B XHMHH, MpPeoOpa3OBLIBaTh IIUPOKO
MPUMEHSAEMbIE B XHMHUHM MOJCIbHbIE MPEICTABICHUS — XUMHUYECKMM 3HAK (CHUMBOJI 3JIEMEHTA),
XuMu4ecKkas popMyia U ypaBHEHHE XUMHUUYECKOW PEAKIMUA — MIPH PEIICHUN yueOHO-TI03HABATEIbHBIX
3a/a4, ¢ y4€TOM ATHUX MOJIEIBHBIX MPEJACTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECCTBEHHBIE
MIPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi, BBISBISITH OOIINE
3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBS3M U MPOTUBOPEUHS B HU3Y4YaEMBIX MpoIeccax H
SIBIICHHSX.

Ba3oBble uccienoBarejabLcKue NeicTBUA .

YMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXE B
KauecTBE OCHOBBI JUIsi (DOPMHpPOBAHHUS THIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;



MpUOOpETEeHUEe OMbITa [0 TUIAHUPOBAHUIO, OpPraHM3allMM U IPOBEICHUIO YYEHUYECKHX
HKCIEPUMEHTOB, yMEHHE HaOII0/aTh 3a XOIOM IPOILECcca, CAMOCTOSTENBHO INPOTHO3UPOBATH €ro
pe3ynbTar, (opMyaHMpoBaTh OOOOIIEHHS W BBIBOJABI IO pE3ylbTaTaM MPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, aHAJIU3UPOBATH M HMHTEPIPETUPOBATH MH(POPMALUIO PA3IUYHBIX BHUJOB H
dbopM TmpencTaBieHHs, MOMyYaeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJApHAs JHUTEparypa
XUMHUYECKOTO COJIep)KaHMsI, CIIpAaBOYHbIEe MOcoOus, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHHWBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHUE MPHUMEHATh Pa3IMYHbIE METOABl M 3alpOChl NMPH MOUCKE M O0TOOpe MHGpOpMalUU H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMUMBIX JUIS BBITIOJTHEHUS y4eOHBIX M IIO3HABATEIBHBIX 3a7a4
onpeAenéHHOro THIA, NpUOOpeTeHHe omnbiTa B 00JaCTH  HCIIOJNB30BaHMS HMH(DOPMAILIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUW, OBIAJCHHE KYJIbTYpOW aKTHMBHOI'O HCIOJB30BAHUSA Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUST UHPOPMAITHH
U WUIIOCTPUPOBATh peIlaeMble 33aJaud HECIOKHBIMU CXEMaMH, JuarpaMMamu, ApyruMu (hopmamu
rpauK U UX KOMOMHAIUSIMU;

YMEHHE UCIOIb30BaTh M AaHAIM3HPOBATH B IMIpollecce Yy4eOHOW U HCCIeI0BaTeIbCKOU
JESITeIbHOCTH MH()OPMAIMIO O BIMSHUU IMPOMBIIIICHHOCTH, CEIBCKOTO XO0341CTBAa U TPAHCIOPTA HA
COCTOSIHUE OKPY’KaIOLIEH NPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 3a7laBaTh BONPOCH! (B X0j€ Juaiora v (W) JUCKYCCHM) MO CYIIECTBY 0OCYyKaaeMoil
TeMbI, (POPMYIHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIBHO BHITOJIHEHUSI TPEATI0KEHHOM 3a/1a4u;

YMEHHS TPEJCTABIATh MOIY4YEHHbIE PE3YyJbTaThl MO3HABATEIbHON AEATEIbHOCTH B YCTHBIX
MUCbMEHHBIX TEKCTaxX; JeJaTh MPE3EHTAIMI0 Pe3YyIbTaTOB BBITOJIHEHUS XUMUYECKOIO 3KCIEPUMEHTA
(;mabopaTopHOro ombiTa, Ja00paTOpHO pabOTHI MO HCCIEAOBAaHMIO CBOMCTB BEIIECTB, Y4€OHOrO
MIPOEKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HAaBaTEIbHOW U
HCCIIEI0BATENILCKON /IEATEIbHOCTU MPH PELICHUH BO3HUKAIOLIMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX
UHTEPECOB M COIJIACOBaHMS NO3ULUI (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI»,
KOOpJUHAIIUSI COBMECTHBIX JIEUCTBUM, ONpENEICHUE KPUTEPUEB IO OLEHKE KAaYeCTBA BHIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIe 1eliCTBHA:

YMEHHE CaMOCTOSITEIBHO ONPEAENATh LENU JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISATH,
KOHTPOJIMPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JESATENIHOCTh, BBIOMpaTh Haubosee
s dexTuBHBIC CITOCOOBI pelieHrs y9eOHbIX W MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIIBHO COCTABIISAThH
WM KOPPEKTUPOBATH MPEJIOKEHHBIM alrOPUTM JEUCTBUI MpHU BBINOIHEHUU 3aJaHUN C Yy4ETOM
MOJIy4eHUsI HOBBIX 3HAHMA 00 U3ydyaeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUAX, OIICHUBATH
COOTBETCTBHE IMOJIYUEHHOTO PE3yJibTaTa 3asBICHHOM LIeJIH, YMEHUE HCIIOJIb30BaTh M aHAIM3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHH.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX ~pe3yNbTaTOB IO OCBOCHHIO  00S3aTENILHOTO  COJCpIKaHU,
YCTAaHOBJICHHOTO  JaHHOW  (emepasibHOM  pabodeid  MPOrpaMMOM,  BBIIEISIOT:  OCBOCHHBIC
00Oy4alolMMUCS Hay4yHble 3HAHUS, YMEHHS U CIIOCOOBI JEeHCTBUH, crienududeckue i NpeaMeTHON
obmactn «XuUMHUS», BUIBl JEATEIBHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETaIlH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.



K xonIty 00yueHus B 8 kjacce nmpeIMeTHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMEHHIH:
® DAaCKpBIBAaTh CMBICI OCHOBHBIX XHMHMYECKHUX IOHATHM: aTOM, MOJEKYJa, XUMHUYECKHUU DJIEMEHT,
MPOCTOE BEILECTBO, CJIOXKHOE BEHIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOAHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHASI aTOMHas W MOJIEKYJIsipHasg Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBas JIOJII XHUMHYECKOTO JJIEMEHTa B COCIWHCHHHM, MOJISIDHBIA OOBEM, OKCHI, KHCJIOTA,
OCHOBAaHHME, COJIb, JJEKTPOOTPUUATEIBHOCTb, CTENEHb OKHUCJIEHHUS, XHUMHYECKas peaKLHus,
KJIacCU(UKALUSA PEAKIMA: PEAKIMH COCTUHECHHS, PEAKIMH PA3JIOKCHUS, PEaKIUU 3aMEIICHUS,
peaknuu OoOMEHa, 9K30- M JHJAOTEPMHUYECKHUE PEaKIMH, TeTUIOBOH A((eKT peakmuu, sSApo aToma,
AJICKTPOHHBIA CJIOW aToMma, aroMHas OpOWTadb, PaguyC aroMa, XMMHYECKas CBsA3b, MOJSpHAs M
HEMOJIAPHAs KOBAJEHTHAsl CBSI3b, MOHHAsA CBS3b, MOH, KaTMOH, aHWOH, PacTBOp, MaccoBas JOJIs
BelllecTBa (MIPOIICHTHAs! KOHIIEHTPAIUs1) B PACTBOPE;
® UUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKHX IMOHATHN W NPUMEHATH 3TH MOHATHUS TPHU
ONMCaHUM BELIECTB U UX MPEBPALICHUN;
® ICII0JIF30BAaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (OPMYJI BEIIECTB W ypaBHCHUI
XUMHYECKUX PEAKIIUI;
® OIIPE/ICIIATh BaJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTENEHb OKHUCIICHHS
AJIEMEHTOB B OWHAPHBIX COCIUHEHMSIX, NPUHAAJIC)KHOCTh BEIIECTB K OMPEIEIEHHOMY KJaccy
coequHEHUI 1o (opmynaMm, BUI XUMHUYECKOW CBSI3U (KOBAJIEHTHAs M MOHHAS) B HEOPTraHUYECKHX
COCIMHCHHUSIX
e packpeiBaTh cMmbici Ilepuonnueckoro 3akona [[. M. MenneneeBa: neMOHCTpUpPOBATh NOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT MX MOJIOKEeHUS B [leproanueckoit
CHUCTEME, 3aKOHOB COXPAHEHMS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
YU€HHUs], 3aKOHa ABOTaIpo;
® ONMCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Illepuogudeckoit CHCTEMBI XHUMHYECKUX
AJIEMEHTOB: pa3NuyaTh TMOHATUSA «TJaBHas moiarpynna (A-rpynma)» u «mobouyHas mnoarpymma (b-
rpynmna)», Manble U OONbIlIMe MEePUOJIbI, COOTHOCUTh O0O3HAUEHUs, KOTOphle UMEIOTCS B TaOIuIe
«Ilepuognueckas cucremMa xumudeckux diaemeHToB JI. WM. MengeneeBay ¢ 4YHCIOBBIMH
XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMUUYECKHX DJIEMEHTOB (COCTaB W 3apsij sijipa, 0OIIee YHCIIO
3JIEKTPOHOB U PaCHpeieNIEHHUE UX M0 3JIEKTPOHHBIM CIIOSIM);
e KJTacCCU(UIIUPOBATHE XUMUYECKUE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKUE PEaKIuu (10
YHCITy U COCTAaBY YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, M0 TEIIOBOMY 3D PeKTy);
® XapaKTEepU30BaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHE CBOWCTBA BEIIECTB PA3JMYHBIX KJIACCOB,
MOATBEPKJas OINKMCAaHUE TPUMEPAMU MOJEKYJSPHBIX YPABHEHHM COOTBETCTBYIOIIMX XUMHUUYECKUX
peakuuii;
® [IPOTHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAaYECTBEHHOI'O COCTaBa, BO3MOXHOCTHU
MPOTEKaHUS XUMUYECKHUX MMPEBPAILICHUHN B PA3JIMYHBIX YCIOBUSAX;
® BHIUKCIISITh OTHOCUTENIBHYIO MOJIEKYJSIPHYKO U MOJIIPHYIO MAacChl BEILIECTB, MAaCCOBYHO JOJIIO
XUMHUYECKOTO dJIEMEHTa 10 (hopmysie COeAMHEHNUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON peaKinu;
® [IPUMEHATh OCHOBHBIE OMNEPAlMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHUE,
000011IeHIe, CUCTEMATH3AIINIO, KITacCU(DUKAIINIO, BBISIBICHUE MPUYHMHHO-CIICJICTBEHHBIX CBSI3EH — IS
W3YyYECHUSI CBOWCTB BEIIECTB U XUMHUUYECKUX PEAKLMN, €CTECTBEHHO-HAy4YHBbIE METOABI IO3HAHUS —
HaOItoIeHNe, M3MEPEHUE, MOJICIIMPOBAHNE, YIKCIIEPUMEHT (PEaTbHBIN M MBICIICHHBIN );



e CJIeJIOBAaTh MpPaBMUJIAM IIOJIb30BAHUS XMMHUYECKOH mocyaod M JabopaTOpHBIM 00OpYyJOBaHUEM, a
TaK)ke MpaBwiaM oOpallleHHs C BEUIeCTBAMH B COOTBETCTBHM C WHCTPYKLHSMHU IO BBINOJHEHUIO
1a0b0PaTOPHBIX XUMUYECKUX OMBITOB TIO MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOpOaa
U KHCIIOpOJia), NPUTOTOBJIEHHUIO PAcTBOPOB C OINPEAEIEHHOW MaccOBOW [0Jie PAcTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh U IMPOBOJAUTH XMMHUYECKUE SKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB
1esouel ¥ KUCJIOT C MOMOIIBI0 HHIUKATOPOB (JaKkMyc, (heHodranernt, MEeTUIOPAHK U APYTHE).

K xonmy oOyueHust B 9 kJjiacce IpeaMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIUXCS YMEHUI:

® PacKpbIBaTh CMbICI OCHOBHBIX XMMHUYECKHUX MOHATUN: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD,
CTETeHb OKHCIICHUS, XUMUYECKasi PEaKiusi, XUMHUECKas CBs3b, TEIUIOBOM 3P deKT peakiuu, MOIb,
MOJIApHBIA O00BEM, PACTBOp, AJIEKTPOJIUTHI, HEIIEKTPOIMTHI, DIIEKTPOIUTHYECKAs] JAUCCOIHAIIHS,
peakuu MOHHOTO OOMEHa, KaTalM3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMble W HEOOpaTHMBbIe
peaKuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAHOBJICHHE, AalJIOTPOIHUsA, aM(OTEpPHOCTh, XHMHUYECKas CBSI3b (KOBaJIGHTHAs, HWOHHAf,
MeTaJlJIn4ecKasi), KpucTaaindeckass pemeéTka, KOPpo3us METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM
peakuuu, npeaeabHo gonyctumas konuentpanus [1JIK Bemectsa;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATUN U MPUMEHSATHh 3TU MOHSATHS MPU
OINMCAaHUU BELIECTB U UX MPEBPALLEHUM;

® [ICTI0JIb30BAaTh XMMHUYECKYIO CHMBOJUKY Ui COCTaBieHHs (OpMyNl BEIIeCTB U ypaBHEHUI
XUMHYECKUX PEAKIIUI;

® ONIPEJENIATH BAJIECHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUUYECKUX JIEMEHTOB B COCIUHEHUAX Pa3IMUHOTO
COCTaBa, NMPUHAJIEKHOCTh BEIIECTB K OINpEAENEHHOMY KIJIacCy COEIMHEHUH 1Mo Qopmyiaam, BHJ
XMUMHUYECKOHN CBSI3U (KOBAJICHTHAs, HOHHAsI, METAJUIMYECKas)) B HEOPIraHWYECKUX COEJUHEHUSX, 3apsil
MOHA [0 XUMHUYECKOH (opMylie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHMUECKUX COEIMHEHUH,
THUI KPUCTAJUITMYECKOHN pelIETKN KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbIca Ilepumonnueckoro 3akona [I. M. MenneneeBa W JE€MOHCTPUPOBATh €rO
MIOHMMAaHME: OIMChIBATh U XapakTepus3oBaTh TaOauuHyro (opmy Ilepuoanueckoil cuctemsl
XUMUYECKUX DJJIEMEHTOB: pa3linyaTh TOHATHS «TJIaBHas moArpymma (A-rpymma)» U «mnobodyHas
nonrpymnna (b-rpynmna)», mansie u 00JbIIME NEPUOJIBI, COOTHOCUTH 0003HaUEHHsI, KOTOPbIE UMEIOTCS B
NEPUOMYECKON TabiuIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHX
3JIEMEHTOB (COCTaB U 3apsj siipa, O0Ilee YUCIIO AJIEKTPOHOB U paclpeiielieHne UX MO AJNEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHWU CBOWCTB JJIEMEHTOB M MX COCIMHCHHI B
Ipesieax MajbIX IEPUOIOB U INIABHBIX MOATPYII C YUETOM CTPOECHHUS UX aTOMOB;

e KJIacCU(UIUPOBATh XUMHUECKHUE 3JIEMEHThI, HEOPraHWYECKUE BEIIECTBA, XUMUYECKHE peakliuu (1o
YHUCIYy W COCTAaBYy YYacTBYIOUIMX B PpEAaKIMH BEIECTB, MO TEIIOBOMY 3(PQeKTy, MO H3MEHEHUIO
CTETIEHEW OKUCIIEHUSI XUMHUYECKHUX 3JIEMEHTOB);

® XapaKTepu3oBaTh (ONMUCHIBATh) OOLIME M CHEHU(PHUECKHE XUMHUECKHE CBOMCTBA MPOCTBHIX H
CIIO)KHBIX BEILIECTB, MOJTBEP)KJasi ONHCAHWE NPUMEpPaMH MOJEKYJISIPHBIX M HOHHBIX YypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

® COCTaBJISATh YPABHEHMSI JIEKTPOJUTHUECKON IUCCOLMALMU KHUCIOT, IIEI0Yed M COJeH, MOJHbIE U
COKpalI€HHbIE YpaBHEHHUS peakUuid HOHHOrO OOMEHa, ypaBHEHHUS peaklui, MNOATBEPKIAOIINX
CYLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3INYHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil MOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaAKIIHA;



® [[POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTU MPOTEKAHHS
XUMHUYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHUSAX;

® BHIYHCIISITh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XUMHUYECKOT0 JIeMEHTa 10 GopMylie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJIUTH
pacy€Thl IO YPaBHEHUIO XMMHUYECKON PEAKLINU;

e cOOMI0IaTh MpaBUiIa MOJIb30BAHUS XUMUYECKON MOCYA0N U 1a0opaTOPHBIM 000PYIOBAHUEM, @ TAKKE
mpaBwia OOpamieHus C BEIIeCTBAMH B COOTBETCTBUM C HWHCTPYKUIUSMU TIO BBIIIOJHEHUIO
1ab0PaTOPHBIX XUMHUYECKUX OTBITOB IO TIOTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa
U YTJIEKHUCIIOTO rasa);

® [IPOBOJIUTH PEAKIIMH, MOATBEPKAAOIINE KAYSCTBCHHBI COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM MYTEM XJIOPUA-, OPOMUI-, HOAU-, KapOoHaT-, pocdar-, cunukar-, cyiabpaT-, THAPOKCU-
WOHBI, KATHOHBl aMMOHHS W HMOHBI M3yYCHHBIX METAJUIOB, NMPUCYTCTBYIONINE B BOIHBIX PAacTBOPAX
HEOPTaHMYECKUX BEIIECTB;

® IPUMCHSATh OCHOBHBIC OIEPAIIMH MBICIUTEIBHON NEATEIbHOCTH — aHalW3 W CHUHTE3, CpaBHCHUE,
000011IeHNEe, CHCTEMATH3AIMIO, BEISIBJICHHE IPUYHHHO-CIICJICTBCHHBIX CBSI3CH — JIJISI U3YUYCHHS CBOKCTB
BEUIECTB M XUMHYECKHX pEaKIMi, €CTEeCTBEHHO-Hay4YHbIE METOAbl MO3HAHUS — HaOIIOJIEHHE,
H3MepeHue, MOACTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo0.ru/7f41837c
Hroro 1o pasuery 30

Pasnen 3. [lepunoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHue aTOMOB.
XuMnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE 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

Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX diteMenToB J]. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no 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 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKHE PEakluu B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
I s 6
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 snewermon Varpym, Ao gochop i | 7 ;  DuomorealOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
bu6 OK
2.4 anemeHToB [VA-rpynnel. Yraepoa u 8 1 2 nommotexa L

erMHI/Iﬁ 1 UX COCIUHCHUS

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



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

Hroro mo pazneny 25
Pa3gen 3. MeTa/iIbI M BX COeTUHEHU S
bubnunoreka LIOK
A % 4
3 Obume cBolCTBA METAILIOR https://m.edso0.ru/7f41a636
bub6 OK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 htPtIp;I:I;I/(r)r:.eeI;ascL)E).ru 17§414636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' - P https://m.edso0.ru/7f41a636
Htoro no pazneny 3
PesepBHOC Bpemst 3 bubamorexa LIOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'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 KUIIACC
Ne KoJymuecTBo yacos DJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka
n/n Bcero Koutpoabubie IIpaktuyeckme  00pasoBaTe/bHBIE
padoTbI padoTbI pecypchl

1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yeoBeka. Tena v BemecTra https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 bubmmoreia LIOK

https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paGoTbl
3 B iaGopaTopHHI;I pUuEMBI 06p:HICHI/I$II()Z 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM)

4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6nmoreka [JOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padota Ne 2 «Paznenenue

5 c;[)eceﬁ (Ha npnrl)v[epe OUNCTKH H(J)IBapeHHOﬁ 1 Brbmiorexa LIOK

https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK

0 AATOMEI 11 MOIEIy Thi 1 https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKUE dTIEMEHTHI. 3HAKH (CHMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u CIIOKHBIE BEIIECTBA 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Butmorexa LOK

10 Xumuueckasi popmyna. BareHTHOCTh aTOMOB 1

XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



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

OtHOCUTEIbHAA aTOMHAd Macca.

bubmuorexa [JOK

1 OTHOCHTEIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOTO 3JIEMEHTa B bubmuoreka [JOK
COEIMHCHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Moisb. Mousipaast bu6mmoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHUECKas pEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus MPOTEKAHUS bubnnorexa [HOK
XMMHUYECKHX PeaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MacChl BEIIECTB. bu6mmoreka [IOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
Berancienunst konmuaecTBa, MacChl BEIIECTBA 1O bu6mmoreka [IOK
17 .
YPaBHEHUSIM XUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d5708
Knaccudukanuss XMMHUECKUX PEaKIIHiA
18 (COGJII/IHq;HI/IﬂHpaSIIO)KeHI/Iﬂ 3a£emelims[ bubmmoreia LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIMKJIOTIETUCT. 0606}/;leHHe u Bubmiorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HaHUI
20 Kontponsnas padora Nel o teme «Bemecta bubmuorexa [IOK
Y XUMHYECKUE PEaKIIHI» https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3ayXa.
21 Kncl;}(:)on — 3JIEMEHT U TIPOCTOE Bellllly:CTBO. bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
dusnyeckre ¥ XUMHUYECKHE CBOMCTBA BuGmmorexa LOK
22 KHCJIOpo/ia (peaKIuyu OKUCIICHUS, TOPEHUE).

[Tonsarme 00 okcumax

https://m.edsoo.ru/ff0d4614



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
https://m.edsoo.ru/ff0d4614

Cnoco0bl MoTy4eHus: KHUCI0po/ia B

bubmuoreka [JOK

23 o )
H1abOpaTOPHH H TIPOMBIIIIICHIOCTH https://m.edsoo.ru/ff0d497a
[IpuMmeHeHHE KHCTOpOoIa
T N o
26| nommmano semmexmmces yommne BuGmotexa LIOK
p P ’ https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX
T .
25 | Smpmmens sonrms entectir o uGmorexa LIOK
P AYXd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
I1 §] 03
16 | ongacmms s sofimpunn mreropess BuGmorexa LIOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Boxopon — s51eMeHT U IIpOCTOE BELECTBO. bubnuoreka [IOK
Haxosxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bu6mmoreka [IOK
Bosopoza. [IpiuMeHeHne Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KMCIOTAX U COIIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
3| longacems s soiapass nopomens buGmorexa LIOK
i onp HOPOAE, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
bubmuorexa [JOK
32 M i 00BE .3 A
OIVIPHPIM ODBEM TA30B. SAKOH ABOTAAPO https://m.edsoo.ru/ff0d542e
Brruncienusa o0b€Ma, KOJIMYECTBA BEIECTBA Bu6morexa LIOK
33 rasa o ero M3BeCTHOMY KOJINYECTBY

BEIIECTBA UIIN 00BEMY

https://m.edsoo.ru/ff0d55a0



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO

34 €aKIM1 Ha OCHOBE 3aKOHA 00BEMHBIX Bubmmorexa LIOK
pearhi . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 duznyeckre 1 XUMHUUYECKHNE CBOMCTBA BOJIBI bubmmorexa [IOK
a https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. ITonsgTue 00 nHAUKATOpax bubmmorexa [IOK
' A P https://m.edsoo.ru/ff0d59e2
B .H
7 nenacmmenne pacrsops. Maccosas 10 BuGmiorera LIOK
i} p 3¢ A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
I1 6ota Ne 5
38 «I?Iallfl?:):z(};iizgz (;TciB(: 01? 2 :)iIMZ eJIEHHOM bubmorexa HOK
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoza. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KaccupuKalus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n N
41 ucomass, ocHoms  asborepsy Butmioraca LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHuUs: cCOCTaB, KJIacCH(PUKAIIHS, bubnuotexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kmaccudukanms, bu6mmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
buo OK
45 [Tonyyenne u XMMUYECKHE CBOHCTBA KUCIIOT nomwotexa L1

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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Comnu (cpenHue): HOMEHKIATypa, CoCOObI

bubmuorexa [JOK

46 MOJIyYCHHS, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHX https://m.edsoo.ru/00ad9b7c
COCJIUHEHMIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI bubmorexa [JOK
https://m.edsoo.ru/00ad9cb?2
50 KonTponbnas padorta Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
KJIACChl HEOPTaHMUYECKUX COCMHCHHIA" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKY KiIacCU(DUKALIMHI
o1 XI/II\I/)II/IIIGCKI/IX JJIEMEHTOB. 1(?[0H511T1He 0 rpymnmax bubmorexa IOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
Ilepuonnueckuii 3akoH u [leproanyeckas
52 CI/I(IE?TCMI;. XUMHYECKUX BHeMeII-:TO]f . N. bubmorexa LIOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ileprozsl, TpymIIbl, MOATPYIIIEI bubmorexa IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubnuotexa [JOK
H3oTorsI https://m.edsoo.ru/00ada342
CtpoeHue JIEKTPOHHBIX 000JI0YEeK aTOMOB
55 3ﬂepMeHTOB HepnpozmquIcoﬁ cucrteMsl /1. 1. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XMMHYECKOTO 3HS:MeHTa o Butmorexa LOK
56 ero nosioxeHuto B [lepuoanueckoit cucreme

. 1. Menneneea

https://m.edso0.ru/00ada824
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3nauenue [lepuoauyeckoro 3akoHa ajs

bubmuoreka [JOK

> PASBITTIDE HAyIH H,,HpauK k. A 1 1 https://m.edsoo.ru/00ada96e
MeHpeneeB — y4€HbIN, IEAAror U rpakIaHuH
58 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBsI3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHast mossipHast XMMHYECKasi CBS3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HEMOIsIpHAs XMMUYECKas CBS3b 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmmoreia LIOK
https://m.edsoo.ru/00adb076
bubnuotexa [JOK
64 OKHCIUTETN U BOCCTAHOBUTEIU 1 https://m.edsg).ru/OOadb076
65 KonrtponbHast padora Ne4 o reme «CtpoeHue 1 bubnuoreka [IOK
aToMa. XMMHYECKast CBSI3b)» https://m.edsoo.ru/00adb486
66 PesepBHblitl ypok. O600111eH1E 1 1 bubnnoreka [JOK
CHCTEMAaTH3aIus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblitl ypok. O600111eH1E 1 1 bubnnoreka [JOK
cucTeMaTU3alvs 3HaHUI https://m.edso0.ru/00ad9cb2
68 PezepBHblit ypok. O600111eHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3aIus 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

-:;—’H Tema ypoxa Beero Konrpoabusie IIpakruueckue  00pazoBaTebHbIe
padoTbI padoThbI pecypchl
Ilepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(E)TeMI; XUMHYECKUX BHGMIC)HTOHB J. . bubmmorexa LIOK
https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XI/IMI/I‘IGCK?IX AIIEMEHTOB MEPBBIX TPEX Bubmiorexa LIOK
https://m.edsoo.ru/00adb6b6
MEePHUOIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa bubnuorexa [JOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo0.ru/00adb7e2

4 Buapl XUMUYECKOM CBSI3U U THIIBI bu6mmorexa [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yriaydneHue 3HaHui 1
OCHOBHBIX pa3/eNioB Kypca 8 Kiacca

6 Knaccudukanms XuMuueckux peakiui 1mo bubnuoteka [JOK
Pas3JINYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOUN PEAKIIHH.

7 [TonsiTe o FOMI())FGHHI)IX u FeTepOF:HHBIL)I( bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

8 @DakTOpHI, BIUAIOIINE HA CKOPOCTh bubnnorexka [JOK
XUMHYECKON PEaKIuK U MOJI0KEHNE https://m.edso0.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUS

9 OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIC bubnmoreka [JOK
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peakiuu

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

10 Teopust 3EKTPOTUTUUECKON AUCCOIUALINH. bu6mmoreka [IOK
CuiibHbIe U clla0ble 3JICKTPOJIHUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHUS PEAKIAI bubmorexa HOK
P peaKh https://m.edsoo.ru/00add448
X .
12 ocljil\:)z:z::;z Zzgfec :IBiKZ’:;IB(;;FGEI/Iﬁ 00 bubmorexa HOK
. PeA https://m.edsoo.ru/00add5d8
AJICKTPOJIMTUYECKON JUCCOIMAITIHI
X . .
13 npercramncsii o8 oncxpomImIICoKOf BuSmotexa LIOK
pest P https://m.edsoo.ru/00add8b2
JMCCOoLaIii
14 [TousgTHe 0 TUAPOIN3E COIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATU3AIHS 3HAHUN bubmorexa HOK
H 1 https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pemenue bubnnoreka [JOK
16
IKCIIEPUMEHTAIILHBIX 33141 https://m.edsoo.ru/00addbfa
K 6ota No2
17 Onexmpommmmcoras mccomam uGnotexa LIOK
CRIPO corat AMCCOMati. https://m.edso0.ru/00addecO
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
18 OO01mas XxapakTepuCcTHKa TaJIOT€HOB. bubnmnoreka [JOK
XUMHUECKUE CBOICTBA Ha MPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
X .C
19| xonmcone evofiorsa, monyscre BuGmorexa LIOK
’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHEHUE
11 §) Ne 2
paKTU4eckas pa OT?. 10 TEME BuGnmorexa LOK
20 «[Tomydenne CoITHON KUCTOTHI, U3YYCHHE

€€ CBONCTB»

https://m.edso0.ru/00ade348
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Breraucnenus mo YPaBHCHHUAM XHUMHUYCCKUX

21 €aKLHUH, eclii OJIMH U3 PEareHTOB JaH B Bubmorexa LIOK
PEAICIITL, A P A https://m.edsoo.ru/00ade488
n30BITKE
OO01mmas xapakTepucTrka 31eMeHToB VIA- bubnmoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
A e e
P A buGiorera LIOK
! P UH https://m.edsoo.ru/00ade64a
npupoie. XMMHUUECKHUE CBOICTBA CEphl
24 CepoBoaopoi, ctpoenue, Gpu3nieckue u bubnnoreka [JOK
XMUMHYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Okc cepnl. CepHa cJioTa,
25 ®E3EE§ZKH211XH;;;ZSEiJLQLﬁCTBa Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 IPOMBIIIIIEHHOTO CII0C00a MOJIy4YeHUs bubnnorexa [HJOK
CEpHOM KUCIOTHI. XUMHUYECKOE 3arps3HeHNE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI
97 Brrunciaenne MaccoBoi 10JIM BhIX04a bu6nmoreka [JOK
NPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucThKa 3JIeMeHTOB V A-
28 rpynnsl. A30T, pacipOCTpaHEHHE B bubmuorexa [IOK
npupoe, Gu3nYeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero pu3nvecKue 1 XUMUYECKHe bubmuorexa [IOK
29 .
CBOWCTBA, MTOJIy4YEHHE U IIPUMEHEHNE https://m.edsoo.ru/00adf004
[Tpa eckast pabora Ne 3 o Teme
paiTirieckad pabot 1o TeM bu6mmorexa [IOK
30 «Ilomydyenne aMmmuaka, U3yuyeHue ero

CBOMCTB»

https://m.edso0.ru/00adf180
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A3OTHas KUCIOTa, e€ pusnueckue u

bubmuoreka [JOK

31 XMUMHYECKUE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bubnmoreka [JOK
yno0peHuii. XUMHUYECKOe 3arps3HeHUE https://m.edsoo.ru/00adf518
OKPY’KaIOILEH Cpebl COEUHEHUSIMH a30Ta
®ochop. Okeua pochopa (V) u pochopnas
33 KI/ICJIq())TZ Q)Hsnje((l:)xn;b I/IpXI/I(l\/Hz‘-IquI)CI/Ie(b ' Bubmiorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOWCTBA, MTOJTyYCHHE
Hcnons3oBanue ¢pocdaToB B KaUueCTBE
34 MUHEpaIbHBIX ynqz)6p(£HHﬁ. 3arpsi3HEeHue Bubmiorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOHON cpebl hochaTaMu
35 Yrnepon, pacipocTpaHEHUE B IPUPOJE, bubnuoreka [IOK
(u3nyeckre 1 XMMUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE bu6mmorexa [IOK
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM yTiiepojia https://m.edsoo.ru/00adfebe
(V)
37 VYroabpHas KUcioTa v e€ coiu Brbmiorexa LIOK
https://m.edso0.ru/00ae006¢c
[Ipaktrdaeckas pabota Ne 4 o Teme
38 "l'rl)onyquHe erP;eKchoro rasa. bubmorexa IOK
https://m.edsoo.ru/00ae027e
KauectBenHas peaxius Ha KapOOHAT-HOH"
[TepBoHauanbHbIe MOHATHS 00
39 OpIF‘)aHI/ILIeCKI/IX BEILIECTBAX KAK O Bu6miorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriiepoaa
40 KpemHunii u ero coeuHeHus bubmmorexa [JOK

https://m.edso0.ru/00ae080a



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

[IpakTuueckas padora Ne 5. Permenue
9KCIIEPUMEHTAIBHBIX 3214 10 TeMe

bu6mmoreka [IOK

41 «Bakueiime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUS
KontposbHas Ta No
42 «];)anclil(z;mie EZ?I(;TZJJITIEI I:IOHieMe bubmiorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKUX
43 AJIEMEHTOB — METAJIOB. MeTaimnyeckas bubnuorexa [JOK
CBSI3b M METAITMYCCKAsT KPUCTAIUTUYCCKASI https://m.edsoo.ru/00ae103e
peméTka. @u3nuecKue CBOMCTBA METAILIOB
XYMHYECKUE CBOWCTBA METAIIJIOB.
44 DNEKTPOXUMHUYECKUH Psijl HAalPsHKEHUN Bubmiorexa LIOK
https://m.edso0.ru/00ae1156
METaJUIOB
O6111e crnocoObl MOTYyYEHHsI METaLIOB.
CnnaBel. Beruncnenus no ypaBHEeHUsAM bubnuoreka [IOK
45 .
XUMHYECKHX PEaKInii, €CIIN OJTUH U3 https://m.eds00.ru/00ae1156
peareHTOB COJIEPKUT NMPUMECH
46 [TonsiTHE O KOPPO3UM METAIIIOB bubmorexa IOK
https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
4 Ienonmste Meranst https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTHSI bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — KAJIbLIUN 1 bubnmoreka [JOK
MarHuit https://m.edsoo.ru/00ael15e8
50 Baxueiimue coetMHEHUS KaJIbIUI bubmmorexa [JOK

https://m.edso0.ru/00ae15e8
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51 O0o001IeHre U CHCTeMaTU3alus 3HAHUN
52 JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS bubamorexa IOK
https://m.edsoo.ru/00ae1886
5 | Dot e
yerpasers” https://m.edsoo.ru/00aelae8
. bubnuorexa [JOK
>4 AdtioMHril https://m.edsci.ru/Oanlc64
55 AmboTepHbIe CBOICTBA OKCHJIA U bubnnorexa [HOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnnoreka [JOK
>0 AKeneso https://m.edsg).ru/OanldSG
57 Oxkcupl, TuApPOKCU B U conn xenesa (1) u bubnuoteka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
5 | sxemepmeonmasne: s mo s b morera LIOK
«BaxkHel1me MeTasibl U UX COSTUHEHHS hitps://m.eds00.u/00ae3de8
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUAX
R
Brrurcnenus MaccoBO# J10JIH BBIXOJIa https://m.£0500.1/00ae1 750
MPOJYKTa PEaKIuu
61 O00011IEHNE U CUCTEMATU3AIMs 3HAHU
62 KonTtponbhast padora Ne4 o reme
«Baxxuei1me MeTayIbl U UX COCOUHEHUS
63 BemecTBa 1 MaTrepualnsl B IOBCEAHEBHON bubnmoreka [JOK
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JKHM3HHU 4YCJIOBCKA

https://m.edso0.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH 1 bubnuorexa [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponb XuMHM B pelIECHUH SKOJIOTHYECKHUX 1 bubnuorexa [JOK
podseM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O6o0mIeH e 1 1 bubmuorexa [IOK
CHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHCTEMaTH3allus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBusiit ypok. O60011eHNE U 1 bu6mmoreka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bu6mmoreka [{OK https://m.edsoo.ru/7f41a636

bubimoreka L{OK https://m.edsoo.ru/7f41837¢c
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