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HHOACHUTEJIbHAS 3AIINCKA

[IporpaMma Mo XMMHHM Ha yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBJIIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO OOILEro
oOpazoBanms, mpexacraBieHHbIx B DPI'OC OOO, a Ttakxke Ha OCHOBe GeaepalibHOM pabodeit
IpOrpaMMbl BOCIIUTaHHSI M C y4ETOM KOHIICTILIMHU MperojaBaHus ydeOHOro mpeamera «XUMHS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpamMma o xumum Ja€t npeAcTaBiIeHUE O IeNIX, 00ell cTpareruu o0y4yeHus, BOCIUTaHUS
U pa3BUTUsA OOYyYarOIIMXCS CpEeACTBaMU Y4eOHOro MpeaMeTa, YCTaHABIMBAeT o00s3aTeabHOe
IIPEIMETHOE COZIEPIKAHME, IIPEyCMaTPUBAET PACIIPEAEIECHUE €T0 M0 KilaccaM U CTPYKTYPUPOBAHUE 110
pazgesnaM M TeMaM I[pOorpaMMbl IO XHMHH, OINpEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKUA COJEPKAaHUSI, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh HU3YyYEHUS XUMHH C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOTO mpollecca, BO3PACTHBIX
0coOEHHOCTEH 00YyJaroIIMXCs, ONPEACIseT BO3MOXKHOCTH NpPEIMETa Ui pealn3aluu TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW OOpa3oBaTEeIbHOM IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, a Takke TpeOOBaHHI K pe3ynbTrataM OOy4YeHHUS XMMHH Ha ypOBHE LEeNel H3ydeHUus
IpeMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHOU JIEATEIHHOCTH O0YYaIOLIErocsl M0 OCBOEHUIO
y4eOHOTO CO/IepIKaHMSL.

3HaHME XUMHUU CIYKXUT OCHOBOM Juisl ()OPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MPEJICTABICHUI O MaTepHalbHOM €IWHCTBE MHUPA, BAXHYIO POJb HIparoT (opMUpPYyEMble XHUMHEU
NPEJCTAaBICHUS O B3aMMOIIPEBPAILECHUSAX PHEPTUU U 00 SBOJIIOLMHU BEUIECTB B MPHPOJE, O MYyTAX
pelieHus rino0aabHbIX MPOOJIeM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKO,
MUIIEBON U IKOJIOTUYECKOW O€30MacHOCTH, MPOOJIEM 3/1paBOOXPaHEHUS.

N3yuenune xumuu:

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

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyuaroummxcs,
HaBBIKOB MX CaMOCTOSATENBbHOM y4eOHOW NeATeNIbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEI0BATEIbCKUX
yMEeHUH, He0OXOAUMBIX KaK B MIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON NeATETbHOCTH;

3HAKOMHUT CO CIleNu(UKON HaydHOTO MBIIUIEHHUS, 3aKJIaAbIBA€T OCHOBBI LIEJIOCTHOTO B3I HA
€IMHCTBO MPHUPOJBI U YeJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHMM €CTECTBEHHO--
HAYYHOH rpaMOTHOCTH 00yYaroIuXcs;

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO--HAYUYHBIM 3HAHHUSM, K
MIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOrHYECKOe 00pa3oBaHHe 00Yy4arOIIUXCs.

JlanHble HampaBieHUsT B OOy4YeHHHM XUMHH OOecrneunBaloTcs creuu(ukond coaeprkaHus
y4eOHOro mpeaMeTa, KOTOpPbIM SBISETCS MEeAarorMyeckd aJanTHPOBAaHHBIM OTpa)KeHHeM 0a30BOi
HayKH XMMHUHU Ha ONPEJEIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOro o00IIero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHE
OOy4arolMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MMOHSATHH XWMHUHU, OCHOB HEOPraHUYECKON XHMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX MOHSITHH OPraHMYE€CKOU XUMUHU.

CtpykTypa conepkaHus MporpaMmbl 10 XUMUH c(hopMHUpOBaHa Ha OCHOBE CUCTEMHOTO MOAX0/1a
K €€ m3ydeHuro. ConepikaHuE CKIAQIbIBAECTCS W3 CHUCTEMBl MOHATHM O XUMHUYECKOM D3JIEMEHTE M
BEILIECTBE M CUCTEMbI MOHATUH 0 XUMUYecKol peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpraHU30BaHbI
[0 NPHUHIMILY IOCJIEI0BAaTEIILHOIO Pa3BUTHs 3HAHMM HA OCHOBE TEOPETUYECKUX IIPE]CTaBICHHM
pPa3HOTO YPOBHSI:

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



— Ilepuoanueckoro 3akoHa [[. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHsI O CTPOEHUM aTOMa U XUMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMYU BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS pacCMaTpPUBAIOTCA HA OCHOBE SMIIMPUYECKH TIOJYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY, BBIIOJHSS
¢GbyHKIMH OOBSICHEHUS W TPOTHO3HPOBAHUS CBOMCTB, CTPOCHUS W BO3MOMKHOCTEH MPAKTHYECKOTO
IIPUMEHEHHUS U NIOJyYEHHUS U3Y4aeMBbIX BEIIECTB.

OcBoeHHe MPOrpaMMBbl 0 XUMHH CIIOCOOCTBYET (hOPMUPOBAHUIO MPEIACTABICHUS O XUMUYECKON
COCTABJISIFOLIEH HAYYHOM KAPTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbl, HEHHOCTHOTO OTHOLIECHHUS
K Hay4yHOMY 3HaHHUIO U METOJAAM IIO3HaHUS B Hayke. M3yueHne XMMHUM IPOUCXOJUT € IPUBJIECYEHUEM
3HAHUU U3 paHee U3YyUEHHBIX Y4EOHBIX NpeaMeToB: «OKpyxaromuil Mup», «buosorus. 5—7 kinaccs» U
«Dusuka. 7 Kiacey.

[Ipy u3ydyeHHH XUMHUH NPOUCXOIUT (OPMUPOBAHHE 3HAHUN OCHOB XHMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKON JEATEIBHOCTH YEJOBEKa W KaK OJHOTO M3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHI. 3ajgada yueOHOTO IpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBI
XUMHUYECKUX 3HAHUM — BaKHEHWIIMX (HaKTOB, MOHITHUM, 3aKOHOB U TEOPETUUYECKHX TMOJOKEHUH,
JOCTYIHBIX 00OOIICHHI MUPOBO33PEHUECKOIO XapaKTepa, sI3bIKa HAyKH, B MPHOOIICHUN K HAyYHBIM
METOAaM TO3HAHMS TPU M3YYCHHH BEUIECTB U XUMHUYECKUX PEaKIyil, B (JOPMHUPOBAHUU U PA3BUTUHU
MO3HABATEIBHBIX YMEHUH U MX IPUMEHEHUH B YI€OHO-TI03HABATEILHON U Y4eOHO-UCCIIeI0BATEIbCKON
JesITeIbHOCTH, OCBOCHUH MIPABHII O€30M1aCHOT0 OOpalleH sl ¢ BEIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipy wW3ydyeHUHM XHMMUU Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS BaXHOE 3HAUYEHUE
MPUOOPENTN TaKUe 11EeTH, KaK:

— (opMHUpOBaHME HHTEIEKTYJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMo0Opa3oBaHMIO,
COTPY/HUYECTBY, CAMOCTOSITEIbHOMY HPUHATHIO PELICHWH, CIIOCOOHOH ajanTHpoBaThbcs K OBICTPO
MEHSIOIUMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTb OOy4YeHUs Ha CHUCTEMaTHYecKoe MpHOoOIIeHHe o0ydJarommxcs K
CaMOCTOSITENIbHOM TO3HABATEIbHOW N€ATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMUPYIOLUIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUHU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOy4yarolMMHUCS — OIBITa
pa3HOOOpa3HOW NeATENbHOCTH, IO3HAHMSI M CAMOIIO3HAHHWSA, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs Pa3IMUHbIX BUOB JI€ATEIbHOCTH;

— ¢opmupoBaHue o01el GyHKIMOHATBHON U €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM YHUCIIE
YMEHHUI OOBSACHATh W OLIGHWBATh SIBICHUS OKPYKAIONIErO0 MHpA, HUCHONB3YyS 3HAHUS U OIIBIT,
MOJIyYE€HHBIE MPU U3YYEHUH XUMUHU, IPUMEHSTh UX MPHU PEIIEHUU MPOoOsieM B TOBCETHEBHON KU3HU U
TPYZIOBOH AEATENBHOCTH;

— ¢opMHpoBaHHE y OOYYAIOUMXCS T'YMAaHHUCTUYECKUX OTHOLICHWH, MOHUMAaHHs IIEHHOCTH
XUMHAYECKUX 3HAHUH JUTS BBIPAOOTKH SKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEACHHsS B ObITY M TPYJOBOM
JeSITeIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 37I0POBbs M OKPYXKAIOIIel MpUpOJIHON Cpeibl;

— pa3BUTHE MOTHUBALIMU K OOYyUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIHMTAHMIO Ha
OCHOBE YCBOEGHMs OOIIEYETIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpoduiis u
HaNpPaBJICHHOCTH JaJIbHEHIIEr0 O0yUeHHUS.

OOmiee 4McIO YacoB, OTBEACHHBIX [JISI M3YyYEHUS XMMHHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanwsi, coctapiseT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB
(2 yaca B HezeINIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUHK B J)KM3HU YeJIOBEKa. XMMUSL B CUCTEME HayK. Tena M BelecTBa.
dusnyeckue CBOICTBa BelleCTB. ArperaTHoe cocTosiHMe BellecTB. [loHsATHE 0 MeTonax MO3HAHUA B
xuMuu. Yncteie BemecTBa U cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 3J1eMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOXKHBIE BEIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckas ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3J€MEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BenlecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOcUTENbHAsE MOJIEKYIIsIpHas Macca. MaccoBast
J10JI1 XUMUYECKOI0 3JIEMEHTA B COCIUHEHHH.

KonuuectBo BemectBa. Monb. MoinspHas macca. B3auMocBsi3b KOJIMYECTBa, MAacChl U 4HUCIA
CTPYKTYPHBIX €IUHHII BemecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHHH.

duznyeckue 1 XMMUUYECKUE ABJICHUS. XUMUYECKasl peakius U €€ MpU3HaKu. 3aKOH COXPaHEHUS
Macchl BellecTB. XUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUYECKUX peakuuid (COeAMHEHUs,
pasNoKeHHs, 3aMeleHUs, 0OMEHaA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IOCYAOH, MpaBuUiaMH paboTel B Jjaboparopuu U HpuéMaMu
oOpariieHus ¢ 1a60paTopHBIM 000PYIOBAaHUEM, U3YUYCHHE U ONMHCaHKe (PU3NUECKHX CBOMCTB 00pa3lioB
HEOPraHMYECKUX BEIIECTB, HaOMoaeHne (U3nUecKux (IUIaBJICHHE BOCKA, TasHUE JIb/la, pacTHpaHUe
caxapa B CTYyIIKe, KUIIEHUE U KOHJIEHCALlUS BOJbI) U XMMHYECKHX (TOpPEHHME CBEUH, IPOKATUBAHUE
MEIHOW MPOBOJOKH, B3aMMOJCHCTBHE MeNla C KHUCJIOTOM) sBJIEHUM, HAONIOJAEHHE U ONMCAHUE
NPU3HAKOB TPOTEKAaHUs] XMMHUYECKMX peakUui (pas3fio’keHHe caxapa, B3auMOJIEHCTBHE CEpHOM
KHCJIOTHI € XJIopuoM Oapusi, paznoxkeHue runpokcuaa meau (1) mpu HarpeBanuu, B3aumojeicTBue
xkene3a ¢ pactBopom cosi Menu (I1), n3yuenne cnocoOoB pa3esieHusi CMeceii: ¢ TTOMOIIbI0 MarHUTa,
¢uIbTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISLMS, XpoMarorpadusi, MpOBEIECHUE OUYUCTKU MOBAPEHHOMU
CONM, HaONIOJIEHWEe M OINMCaHWe pe3yabTaTOB IPOBEACHUS ONbITa, WIIIOCTPUPYIOLIETO 3aKOH
COXPaHEHMsI MacChl, CO3/1aHNE MOIETIeH MOJIEKYJI (IIapOCTEP/KHEBBIX ).

Basueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3JI€MEHT M TPOCTOE BELIECTBO.
Haxoxnenue xucimopojga B mpupoje, (uznyeckrue M XMMHUYECKHE CBOMCTBA (pEakiMHU TOPEHHS).
Oxcunpl. Ilpumenenune kucnopona. CrnocoObl TOMy4eHHS KHUCIOpojga B JjabopaTopuu U
npoMeblnieHHocTH. KpyroBopor kuciopona B mpupoae. O30H — amioTpomnHas MoAHU(UKAIMS
KHCIIOpO/Ia.

TernnoBoit >PQexT XUMHUYECKOH peakluu, TEPMOXHUMHUYECKHE YPaBHEHHUS, 0JK30- U
SHAOTEPMHUUECKNE peaKuu. TOIIMBO: Yyroiab U MeTaH. 3arps3HEHHUE BO3/1yXa, YCHJIEHHUE TAPHUKOBOIO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bogopon — anemeHT u mpoctoe BemiecTBo. Haxoxkenue Bojopoaa B mpHupoje, pusndeckue u
XMUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI ToTydeHus. KucioTel u comm.

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

®usnyeckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb. PactBopbl. HacellieHHBIE |
HEHACBIIICHHBIE pacTBOPBL. PacTBOpHMOCTh BemiecTB B Boje. MaccoBast A0JIs1 BEIIECTBA B pacTBOPE.
Xumuueckue cpoiictBa Boabl. OcHoBaHus. Ponb pacTBOpoB B NpupoOAe M B KU3HU 4YEIOBEKA.
Kpyrosopot Bozbl B ipupoie. 3arps3HEHHE NPUPOAHBIX Bo. OXpaHa U OYMCTKA PUPOJIHBIX BO.



Knaccudukanmss Heopranmueckux coeauHeHuid. Oxcunpl.  Kiaccudukanmss  OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aM(OTepHbIe) M HecojeoOpasyromue. HomeHkiarypa
okcHu10B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHne okCuaoB.

OcHoBanus. Krnaccudukanus OCHOBaHWM: INEIOYM UM HEPACTBOPUMBIE  OCHOBAHUA.
Homenknarypa ocHoBanuii. ®dusnueckue © XUMHYECKHE CBOMCTBa oOcHOBaHUHU. [lomydenue
OCHOBaHM.

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

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

['eneTnyeckas cBsI3b MEXKy KilacCaMU HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAeNiCHUEe COAEpKaHMs KHCIOpoJa B BO3AyXe, MONydyeHue, cobupaHue,
pacrmo3HaBaHHE€ U HW3Y4YEHHE CBOMCTB KHCIOpOJa, HAONIOJIEHHWE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIOBUS BO3HUKHOBEHHUS U TMpEKpalieHuss ropeHus (mokapa), O3HAKOMIICHHE C
oOpa3iamMu OKCHJIOB M OIHMCAHWE MX CBOWCTB, MOJIyYCHHE, COOMpaHUE, PACIIO3HABAHWE W M3yUCHUE
CBOHCTB Bojopoaa (ropeHue), B3ammojelcTBue Bomopoga ¢ okcuaom wenu (II) (Bo3MoxkHO
UCIOJIb30BaHUE BUJCOMATEpHUANOB), HaOmIoJeHHe O00pa3loB BEHIECTB KOIUYECTBOM | MOIb,
HCCIIEIOBAaHNE OCOOCHHOCTEHM pacTBOPEHUS BEIIECTB C PA3IMYHON pPacTBOPUMOCTHIO, TPUTOTOBICHUE
pacTBOpPOB € OMNPEACIEHHON MAacCOBOW JOJIEM pacCTBOPEHHOTO BEILIECTBA, B3aUMOIECHCTBUE BOBI C
MeTalaMu (HaTpueM M KajbIieM) (BO3MOXKHO HCIOJB30BAaHUE BHIEOMATEPHANIOB), UCCIICOBAHHE
0o0pa3I0B HEOPraHMYECKHUX BEIIECTB pa3IUYHBIX KJIAccOB, HAONIOJACHHE W3MEHEHUS OKpacKu
MHIUKATOPOB B pacTBOpax KHUCIOT M Iejoyell, u3ydeHue B3aumojencTBus okcuga meau (II) c
pacTBOPOM CEPHOM KHUCIOTBI, KHUCJIOT C METajUlaMH, peakluil HeWTpalu3aluu, TMOJyuYeHHUe
HEpPacCTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJIHOIO MeETallla JPYrUM M3 pacTBOpa COJIM, pEUICHUE
AKCIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelme Ki1acchl HEOPraHUYECKUX COEAMHEHUIN».

IMepuoguveckuii 3akoH u Ilepumoamyeckass cucremMa xumuuyeckux 3jaemenros JI. H.
MenpeneeBa. CtpoeHue aTomMoB. XuMHYeCKas CBsA3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBbie MOMBITKM KIacCH(UKAIMM XUMHUYECKHX 3JIEMEHTOB. [loHATHE O Tpymmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIE W MIEJIOYHO3EMEIbHBIE METAJIbl, TAJOTEHBI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux 3neMeHToB 1. 1. Menneneesa.
Koportkonepuoanast u qmuaHOonepuoanas Gopmsl [leprogndeckoit CUCTEMbl XUMUYECKUX dJIEMEHTOB
. W. Menneneesa. Ilepuonsl m rpynnel. PHU3MYECKHN CMBICH IOPSAKOBOIO HOMEpAa, HOMEPOB
MepUO/Ia U TPYIIIHI DJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX saep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0oouek aToMoB TiepBbIX 20 XxuMuueckux s1emMeHToB llepuoanueckoit cucremsr 1. . Menneneesa.
XapakTepucTuKa XMMHUYECKOr0O 3JIEMEHTAa MO ero mnoijiokeHuto B Ilepmommueckont cucreme 1. U.
Menneneesna.

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

3nauenue Ilepronnueckoro 3akoHa u Ileproanyueckoil CUCTEMbI XUMHYECKUX AJIEMEHTOB IS
pa3BUTHS HayKu U npakTuku. [{. 1. MeHneneeB — yu€HbIN U rpakJaHUH.

Xumnueckasi cBsi3b. KoBaneHTHas (ToJisipHAsi U HETIOJSIPHAs) CBSA3b. DIEKTPOOTPULIATEILHOCTh
XUMHUYECKUX AJIeMEHTOB. IOHHas CBSI3b.



Crenenp oxucieHus. OKHCIUTEIBHO--BOCCTAHOBUTENbHBIE peakuuu. IIpomeccsl okucieHus u
BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3ydeHue oOpa3loB BELIECTB METAJIOB U HEMETAJUIOB, B3aUMOECHCTBUE THIPOKCHIA IIUHKA C
pacTBOpaMH KHCJIOT U ILIEN0YEH, IPOBEIECHUE OIBITOB, WIIIOCTPUPYIOIIUX MIPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLuil (TOpEeHUE, peakliuu pa3yioKeHUs, COSTUHEHMS).

Mesicnpeomemmunie ceasu

Peanuzanus MEXIIPEIMETHBIX CBS3€U IPU U3YYEHUU XUMUH B 8 KJIACCE OCYLIECTBIIAECTCA 4Yepe3
UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHbIX IIOHATUHM, TaKk M MOHATHH, SBJISAIOIIUXCA
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTI'0 LIUKJIA.

OOmire ecTeCTBEHHO--HAYYHbIE NOHATHS: HAy4YHBIN (DaKT, TMIIOTE3a, TEOpHs, 3aKOH, aHaJM3,
CHHTE3, Kiaccu(uKanus, NepruogUYHOCTb, HAOIIOICHUE, IKCIIEPUMEHT, MOJEIMPOBaHKE, U3MEPEHUE,
MOJIETIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, DJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHUJ, H30TOIIbI,
PalMOaKTUBHOCTb, MOJIEKYIIA, SJCKTPUIECKUN 3aps/l, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHHE
BEIIECTBA, ra3, pU3MUecKue BEIUUNHBI, €TUHUIIBI U3MEPEHUs, KOCMOC, IUIaHeThl, 3BE3/1b1, CoJHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

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

9 KJIACC

BemecTtBo m XUMHYeECKasi peaKust

[Tepnonnueckuit 3akoH. [lepnoandeckas cucreMa XxuMuueckux siaeMeHToB [[. M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kalus, KaJblIUd U HMX COCIMHEHUH B COOTBETCTBHUM C IIOJIOKEHHUEM DJIEMEHTOB B
Ileproanueckoii cuCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHUABl XUMUYECKOM CBSI3M. THUNBI KPUCTANIMYECKUX PELIETOK,
3aBHCHMOCTh CBOMCTB BEIIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIETKU U BUJIa XMMHUECKOH CBSI3U.

Knaccugukanus 1 HOMEHKIaTypa HEOpPraHMYECKHX BEIeCTB. XMMHUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K Ppa3IUMYHBIM KJlaccaM HEOPraHWYECKUX COCIMHEHUM, TEHETHYECKas CBS3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudukanys XuMHYECKMX peakiuil MO pa3iuyHbIM MpU3HAKaM (110 YHUCIy U COCTaBYy
Y4YaCTBYIOIIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3 (eKTy, 0 U3MEHEHUIO CTETeHEH OKMCIICHUs
XUMHUYECKHX 3JEMEHTOB, 10 0OpaTHUMOCTH, M0 YYacCTHIO KaTalau3aTropa). JK30- U dHIOTEPMUYECKHE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[TonsiTne o ckopoctn xumuueckod peakiuu. [loHsTHe 00 0OpaTUMBIX W HeoOpaTHMBIX
XUMHUYECKUX peakuusax. [IoHATHE O rOMOreHHBIX U IeTeporeHHbIX peakuusax. [loHsaTue o kartamuse.
[lonsatie 0 XxMMHUECKOM paBHOBecUHU. (DaKTOPHI, BIMSIOMIME HA CKOPOCTh XMMHUYECKOH peakluu U
MOJIOKEHNE XMMHUYECKOTO PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIUH,  DJJEKTPOHHBIM  OadaHc  OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHONH peakiuu. CoCTaBIEHUE YpaBHEHMH  OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO0/1a SJICKTPOHHOTO OasaHca.

Teopust SIEKTPOJUTHYECKON AUCCOIUALMM. OJIEKTPOJUTHI M HEIIEKTPOJUThl. KaThOHBI,
aHMOHBI. MexXaHnu3M Aucconuanuy BEUECTB C Pa3IMYHBIMU BUJAMU XHMHYECKOW CBsA3H. CreneHpb
mucconanui. CUIIbHBIE U CIIa0bIe SIEKTPOIUTHI.

Peakiium moHHOro oOMeHa. YCJIOBHS MPOTEKaHHWs pPEakUuil MOHHOrO OOMEeHa, IOJIHBIE H
COKpalllEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWMCTBa KHUCIOT, OCHOBaHWW M COJIEM B CBETE



MIPEACTABICHUIN 00 JIEKTPOIMTHUECKON aucconuanuu. KauecTBeHHbIe peakiny Ha MOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB
u HeMmerawioB (rpadura M anmasa), CIOXKHBIX BEHIECTB (XJOpHUIa HATpHs), HCCICAOBAHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKON peakuy OT BO3JACHCTBUS PAa3IMYHBIX (PAKTOPOB, UCCIIEIOBAHHE
AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoOIlecca AUCCOLMALMM KUCJIOT, ILIEI0Yed M coJiel
(BO3MOYKHO HCIIOJIB30BAaHHE BHUJIEO MATEPUANIOB), MPOBEACHHUE ONBITOB, MILTIOCTPUPYIOIIUX TPU3HAKU
MPOTEKaHUs peakiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OcajlKa, BBIJEIIEHUE Tra3a, 00pa30BaHUE BObI),
OIBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUi (rOopeHue,
peakiuu pasjoKEHUs, COEIMHEHUs), PACIIO3HABAHWE HEOPraHWYECKUX BEIIECTB C ITOMOILIBIO
KaueCTBEHHBIX PEaKIUii Ha HOHBI, PeIlIEHUE YKCIIEPUMEHTAIbHBIX 3a/1ay.

HemeTaibl M MX coeTHHEHUS

OOmias xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucnenus. CtpoeHue M (U3NYECKHE CBOICTBAa TPOCTHIX BEHIECTB — TaJIOTEHOB. XWUMHYECKHE
CBOMCTBAa Ha ImpuMepe xjopa (B3aMMOJEWCTBHE C MeTaUlaMH, HEMeTajUlaMH, IeJ04Yamu).
XnopoBogopoa. ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJTy4YeHHe, IpuMeHenue. JleiicTBue xyiopa
1 XJIOPOBOJIOPO/1a HA OPTaHU3M uesloBeKa. BaxkHelme XJ10pyuipl U UX HaX0XKAEHUE B IPUPOJIE.

OObmass  xapaktepuctuka 31eMeHTOB  VIA-rpynmbl. OcCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (pru3nueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa
U cepbl. AJIOTpONHbIE MOAM(UKALMU KHUCIOpoJa M cepbl. XHMMHUYECKHE CBOWCTBA CEpHI.
CepoBoiopoJl, CTpoeHUE, PU3NYECKUE U XMMHUYECKHe CBOMcTBA. OKCHUIBI Cepbl KaK MpPeACTaBUTENN
KHCIIOTHBIX OKcHJoB. CepHas KHCIOTa, (QU3MYECKHME U XUMHYECKHE CBoiWcTBa (0o0mue Kak
NPEJCTaBUTEN KJlacca KHUCIOT M crenuduueckue). XUMHUYECKHE PEaKIMH, JIeXKallle B OCHOBE
MPOMBIIIJIEHHOT'O CII0co0a MoyryyeHust cepHoil kucnotel. [Ipumenenue ceproii kucaotel. Conu cepHOi
KHMCIIOTHI, KAaUeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeAMHEHUH B MPUPOJE.
XUMUYECKOE 3arpsi3HEHUE OKpYXKaIolel cpeabl COEOUHEHUSMH cepbl (KUCIOTHBIE —JOXKAM,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro Mpel0TBpaILeHHS.

OOmast  xapakTepucThka di1eMeHTOB VA-rpynnbl. OcoOEHHOCTHM  CTPOSHHMsS  aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMs. A30T, pacIpOCTpaHEHUE B MpUpojie, GPU3NUEeCKUe U XUMHUYECKUE
cBoiictBa. KpyroBopor asora B mpupoae. AMMHUAK, ero (uU3MUeCKHMe M XUMHUYECKHE CBOWCTBA,
nojrydyeHue u npumeHenue. Comu aMMOHUS, UX (U3NUYECKHE U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakuuss Ha HMOHBI aMMOHHUS. A30THas KHUCJIOTa, €€ MOoJydyeHue, (QU3UYecKue u
XUMHUYECKHE CBoOiicTBa (0o0mMe Kak TMpeAcTaBUTENs Kjacca KHCIOT U crenupuyeckue).
Hcnonb30BaHWe HUTPATOB M COJIEHl aMMOHMSI B Kaue€CTBE MHHEpAIbHBIX YyH0OpeHuH. XHUMHUYECKOe
3arpsi3HEHUE OKpY’KaloIIeld cpellbl COeAMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHHe BO3/1yXa,
nmouBbl ¥ BojoéMOB). Docdop, amnorponHbie Moaudukanuu docdopa, GpuMueckrue U XUMHUECKUE
ceoiictBa. Oxkcua ¢ocdopa (V) u dochopnas kucnora, pu3mdeckne W XUMHYECKHE CBOKNCTBA,
nosydenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUIA.

OOmast  xapakrtepuctuka 3meMeHTOB [VA-rpymmbl. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETMEHU OKHUCIICHHs. YTIJIEpPOA, aUIOTPOIHBIE MOAM(UKAIMK, PACIpPOCTPaHEHHE B
npupojie, punyeckue M XUMUYECKHE CBOWMCTBA. AncopOrus. KpyroBopor yriepoma B Hpupoe.
Oxcuasl yriepoja, ux (usMyeckne M XUMHYECKHE CBOMCTBA, JEWCTBHE HA KUBBIE OPraHU3MBbI,
MOJIy4eHWE W TPHUMEHEHHEe. JKOJOTHYecKhe mpoOJeMbl, CBs3aHHbIE C okcuaoMm yriepona (IV),
TUIIOTE3a I100aJIbHOT0 MOTEIUICHUS KJIMMaTa, MapHUKOBLIN 3¢ dekt. YronpHas KucnoTa u e€ coiu, ux
¢dbusznueckne M XUMHYECKHE CBOMCTBa, MojyuyeHue M npuMmeHeHue. KauecTBeHHas peakuus Ha



KapOoHaT-uoHbI. Vcnonp30BaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

IlepBoHayasibHbIE TOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COEAUHEHUSX yriiepoja (MeTaH,
9TaH, OJTWUJICH, AaUeTWJIeH, JTaHOJ, TIJUIEPUH, YKCycHass Kuciora). [lpupoaHble HCTOYHUKU
YTJIEBOJIOPOIOB (YIOJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHl UX TepepaboTKu (OCH3WH), UX POJib B
OBITY U TpOMBILILIEHHOCTH. [ToHATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OCJIKAX, YIIIEBOAAX
— M MX POJM B JKU3HM uYelOoBeKa. MaTepuaabHOE €IUMHCTBO OpPraHMYECKUX U HEOPraHMYEeCKUX
COETUHEHUH.

Kpemuuii, ero ¢pusnyeckue u XUMUYECKUE CBOMCTBA, MoylyueHUue U npuMeHenue. CoeanHeHUs
kpemHus B mpupozae. OOume mpencrasienus o0 okcuae kpemuust (IV) um KpeMHHEBOH KHCIOTE.
Cunukarel, UX MCIIOJIb30BaHHUE B OBITY, B IPOMBINUIEHHOCTH. BaskHeHIIne CTPOUTEIbHBIE MAaTepUAIIB:
KepaMHuKa, CTEKJO, LIeMEHT, OeToH, xene300eToH. I[IpoGieMbl 6€30MacHOTO HCHOJIB30BaHUS
CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHOW KHCIOTHI, MPOBEACHUE
KAueCTBEHHBIX PEaKIUMi Ha XJIOPUA-WOHBI M HAOIIOJEHHE NPU3HAKOB HX MPOTEKAHHUS, OIBITHI,
oTpaxawiue (QU3NYECKUEe M XHUMHYECKHE CBOICTBA TallOTEHOB M WX COEIWHEHUN (BO3MOXKHO
UCIOJIb30BAaHUE BUJEOMATEPHANIOB), O3HAKOMJIEHME C oOpasuamMu XJOPUJOB (TaJOr€HUJOB),
O3HaKOMJIEHHE C oOpa3mamMu ceppl U €€ COEQUHEHUSIMH (BO3MOXHO  HCIOJB30BaHUE
BUJICOMATEpPHANIOB),  HaOJIoJeHUWe  Tpolecca  oOyriMBaHMA — caxapa  [OA  JeicTBHEM
KOHIIEHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3y4Y€HHE XHUMHMYECKHX CBOWCTB pa30aBlIeHHON CepHOM
KHCIIOTHI, TMPOBEJACHHE KAueCTBEHHOW peakuuu Ha Ccyiab(paT-uOH M HaONIOJCHHE IpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUYECKUMHU CBoOIcTBaMHM a30Ta, (ochopa U UX COECTUHEHHM
(BO3MOXXHO HCHOJB30BAHUE BHJIEOMATEpUANIOB), OOpa3llaMU a30THBIX U (POochOpHBIX yH0OpeHui,
NoJlydeHue, coOupaHue, paclo3HaBaHUE W M3Y4YEHHE CBOMCTB aMMHaka, MIPOBEAECHUE KAaYECTBEHHBIX
peakuuii Ha UOH aMMOHMS U (ochaT-uOH U U3ydeHHE NPU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJb30BAaHHE BUIAEOMATEPUAJIOB),
U3yuyeHHe Mojeleld KpUCTAUIMYECKUX pemEToK anmasza, rpadura, QyninepeHa, 03HAKOMIIEHHE C
IPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX  BEIIECTB AaKTHUBHUPOBAHHBIM YIIEM M yCTPOMCTBOM
MIPOTUBOIa3a, IOJy4YeHHe, COOMpaHHe, paclo3HaBaHME U H3YYEHHME CBOMCTB YIJIEKHCIIOTO rasa,
MIPOBEJICHNE KAueCTBEHHBIX peakuuii Ha KapOOHAT M CUJIMKAT-MOHBI U HM3yUEHUE TPU3HAKOB MX
IIPOTEKAaHUs, O3HAKOMJIEHME C  MNPOAYKIUEH  CHUIMKaTHOM  IPOMBIIUIEHHOCTH,  pEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «BaykHele HeMeTallIbl U UX COEIUHEHUS.

Metanabl M UX COeIMHEHUS

OO0mast xapaKTepUCTHKAa XUMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU HX TOJIOKEHUS B
Ilepuoanueckoii cucreme xumudeckux 3nemeHToB J[. M. MenneneeBa u crpoenus aromoB. CTpoeHue
METaJIJIOB. MeTayuinueckas CB3b U METaJNINYecKasi KpUCTAIIIMYECKAsl pEIIETKA. DIEKTPOXUMUYECKUN
psaa HampspkeHud MetayuioB. dusnueckue M XMMHUYECKHE CBoMcTBa MeTayuioB. OOmue crnocoOsl
noJiydeHus: MetasuioB. [IoHsATHE 0 KOPPO3UH METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT KOPPO3HH.
CrutaBsl (CTalb, YyT'yH, TIOPATIOMUHHM, OpOH3a) M X IPUMEHEHHE B ObITY M IPOMBIIIICHHOCTH.

[Ilesrounsle MeTauibl: nojiokeHue B Ilepuoandeckoil cucreMe XxuMuyeckux syieMmeHTos JI. .
MenaeneeBa, CTpOEHUE X aTOMOB, HaxoXKJaeHue B npupoje. Ousznyeckne u XMMHUECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kanus). OKCUABl U TUAPOKCUABI HaTpus M Kanus. [IpuMeHeHue IenouyHbIX
METAJIJIOB U UX COEAVHEHUH.

[IlenoyHo3eMenpHbIE METAJUIBI MAarHuii M KalbLMil: monoxkeHue B llepronnueckon cucreme
xuMmuueckux snemeHToB [[. M. MengeneeBa, CTpo€HHE WX aTOMOB, HaXOXIECHHE B MPHUPOJE.



dusnyueckrue U XMMUYECKUE CBOMCTBA MarHus M Kayiblus. BakHeimue coeqnHeHUsT Kaabls (OKCHUI,
THIIPOKCHU, cOIH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

Amomunuil: nonoxenue B llepuonmueckoi cucreme Xumudeckux dvieMeHros [, .
MengeneeBa, CTpOGHHE aToOMa, HaxokJIeHuWe B mnpupoae. dusmyeckne W XUMHUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIA M TUIPOKCHIA ATFOMUHHUS.

Kenezo: nonoxenue B llepuoanueckoi cucreme xumuueckux 3iemeHToB . 1. Menaeneesa,
CTPOCHUE aToOMa, HaXOXkJEeHHE B npupoje. Ouznyueckue U XUMMUYECKUE CBOMCTBA sxene3za. OKCUabL,
ruapokcubl ¥ coiu xxenesa (1) u xenesa (I11), ux coctas, CBOMCTBA U TTOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMu METAIJIOB M CIUIAaBOB, MX (PU3UYECKHUMH CBOWCTBAMHU, WU3YYCHUE
pe3yabTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIIOJIb30BaHUE BHCOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHUJIA KAJIbLIHUS U HATPUS C BOJOW (BO3MOKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUsS XKelle3a B KHCIOpoAe (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), TMPU3HAKOB MPOTEKAHWS KAYECTBEHHBIX pPEaKIMi Ha WOHBIL:
MarHus, Kajablus, alfOMUHUS, IMHKA, *Kene3a (11) u xenesa (I1), menu (11), nabmrogenue u onucanue
MPOLIECCOB OKpAIIMBaHUs IUIAMEHW MOHAMH HATPHS, Kaldus M KaiblHs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCeI0BaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMHUHHUS M THUAPOKCUAA
[IMHKA, pelIeHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeile MeTaibl 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 XUMHUYECKUX 05KOTaX M OTPABICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaloIiel cpeasl (MpeaesibHas JONMyCTUMas KOHIICHTPAIUs
Benlects, nanee — [1JIK). Ponb XxumMuu B penieHnu 3K0J0THYeCKUX MpooIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJTMMEPHBIE MAaTEPUATIBI).

Meoscnpeomemnwie ceasu

Peanuzarust MeXIpeIMETHBIX CBsI3el NTPU U3YyYEHUU XMUMHUH B 9 KJIacCe OCYIIECTBIISIETCS Yyepes
UCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATUN, TaK W TOHATHH, SBISIONUXCA
CUCTEMHBIMU AJI OTAENIbHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIE MOHSTHS: HAay4HbIH (DAKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KiaccuUKaIus, TePUOIUIHOCTh, HAOIOICHHE, YKCIIEPUMEHT, MOICIIUPOBAHNE, U3MEPEHHE,
MOJIeTIb, SIBJICHUE, TAPHUKOBBIN (D (PEKT, TEXHOTIOT S, MaTEPHAIIBL.

®dusnka: Marepus, aTroM, DBJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
PaINOAKTUBHOCTh, MOJIEKYA, ANEKTPUICCKUN 3apsij, MPOBOJIHUKH, MOJYIIPOBOIHUKH, TUIICKTPHUKH,
(GOTORJIEMEHT, BEIIeCTBO, Telo, OOBEM, arperaTHoe COCTOSHHME BEIeCTBa, Tra3, pacTBOD,
PacTBOPUMOCTD, KPUCTATUYECKAsI PEHIETKa, CIUIaBbl, (PU3HMUYECKUE BEITUYMHBI, €AMHUIIBI U3MEPECHHUS,
KOCMHMYECKOE MPOCTPAHCTBO, IIIaHETHI, 3BE3/1bI, COJHIIE.

buonorus: Qorocunres, abixanue, Ouochepa, HKOCHUCTEMa, MHUHEpaibHbIE YIOOpEHMUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEILHBIE BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBLI 110 XHMMHHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIndHOCTHBIE PE3yIbTAThl OCBOSHUS ITPOrPaMMbl OCHOBHOT'O 00I1Iero 00pa30BaHus JOCTUTAIOTCS
B Xoj¢ OOydeHUsI XMMUHU B EIMHCTBE y4eOHOW M BOCHHTATEIHHOU JEATEIHHOCTH B COOTBETCTBUU C
TPAJAUIIMOHHBIMU POCCHUUCKHMH COLMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH,
NPUHATHIMU B OOLIECTBE IMpaBWJIaMd M HOPMaMu IOBEJACHHS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIM3AINH 00Y4aIOIIHUXCS.

JIMYHOCTHBIE PE3YNIbTAThI OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACIIMPEHHUE OMbITAa JIEATEIHOCTH Ha €€ OCHOBE, B TOM
YHCclie B YaCTH:

1) naTpHOTHYECKOTO BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY W HAYYHOMY
HacJeAWI0, TMOHUMAHHUS 3HAYCHHS XUMHUYECKOM HAyKM B JKM3HM COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIAJETh JOCTOBEpHOM HHQOpMAIME O MEepeaoBBIX MOCTHXKEHUAX U OTKPBITHIX
MHUPOBOH U OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HayUHBIX 3HAHUSX 00 YCTpOICTBE MUpa U
o01ecTBa;

2) rpasKIaHCKOr0 BOCTIMTAHUSI:

MPEJICTAaBICHUSI O COLMANbHBIX HOPMax M MpaBWiIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHHKATHBHOM KOMITETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4eOHO-UCCIIeIOBATENILCKOM, TBOPUYECKOW MW  JIPYrUX BHJAAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NpPU BBINOJHEHUM Y4YeOHBIX, [MO3HABaTENbHBIX 3a/ad,
BBITIOTHEHUH XHMHUYECKUX OKCIEPUMEHTOB, CO3JIaHUM YYEOHBIX TMPOEKTOB, CTPEMJICHHUS K
B3aMMOINOHMMAHUIO W B3aMMOIIOMOIIM B TMpolecce 3Toi Y4eOHOH JesITeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEICHHE U TIOCTYIKH CBOMX TOBAPHUINEH C MO3WIIMH HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUECKHE MPEJCTABICHUS O BEIIECTBE M XMMUYECKOW PEaKlUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M COCTaBIISIONIME OCHOBY [IJIi TOHUMAHUS CYIIHOCTH
HAay9HOW KapTUHBI MHpa, MPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSA TPHUPOIHI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM Cpe1oi, O POJIM XMMHUH B TO3HAHUHU ITUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHBBI, HAlpaBlieHHbIE Ha TMOJYYEHHE HOBBIX 3HAaHUM TIO0 XUMUH,
HEOOXOAUMBIE JJII OOBSCHEHHMs] HAONIOJAEMBIX TMPOIECCOB W  SIBJICHUH, ITO3HABATEIIbHOM,
MH(POPMAIIMOHHON W YHUTATEIbCKOW KYJIBTYPBI, B TOM YHCII€ HABBIKOB CaMOCTOATEILHON PabOTHI C
y4eOHBIMA TEKCTaMH, CIPABOYHON JHUTEpaTypoid, JOCTYNHBIMA TEXHUYECKUMHU CpEICTBaMU
WH(OPMAIIMOHHBIX TEXHOJIOTHUH;

WHTEpeC K OOYYeHWI0O MW TIO3HAHMIO, JIO003HATEIHLHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIIEIOBATEILCKOW JEATENHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAMPaBIEHHOCTH U YPOBHS 00y4YEHUS B HajbHEHIIIEM;

4) popMHUpPOBaHUSI KYJILTYPbI 310POBbSI:

OCO3HaHWE IEHHOCTHU >XKM3HHU, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3[0POBBIO, YCTAHOBKU Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHHUE MOCIEICTBUN U HEMPUITHE BPEIHBIX MPUBBIYEK (YHOTpeOIeHuUs
QJIKOTOJISl, HAPKOTHKOB, KYpEeHHs), HEOOXOAMMOCTH COONIIOJIEHUs TpaBUl O€30MacHOCTH TpHU
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 TPYJIO0BOH JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUMN
[0 XMMHUH, OCO3HAHHBINA BBHIOOP MHIWBUIYaTbHOW TPACKTOPUU MPOAOKEHUS 00pa3oBaHUs C YIETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M TMOTPEOHOCTEH,
yCHEenHoW MpodecCHOHATBLHON JEATEIPHOCTH M Pa3BUTHUSI HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
a/IalITUPOBAThCA B MpodeccroHaABHOM cpefie;

6) 3K0JI0rHYecKOro BOCIIMTAHMUSA:

9KOJIOTUYECKH 1IeJIeCO00pa3HOe OTHOIICHHE K TPHUPOAC KaK HCTOYHHMKY JKM3HH Ha 3emile,
OCHOBE €€ CyYIEeCTBOBAaHMS, IOHMMaHUE IIEHHOCTH 3JI0pOBOI0 M 0Oe30MmacHOro oOpas3a >KXH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3UYECKOMY U TICHXWYECKOMY 3JI0POBBIO, OCO3HAHUE
[IEHHOCTU COOMIONCHUS TpaBUJ OE30MACHOTO TOBEIEHHUsS MPH padoTe C BEIIECTBAMH, a TaKKEe B
CUTYALUX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIydaeMble NPU M3YYEHUU XUMHH, AJs pElIeHus 3ajad,
CBA3aHHBIX C OKPY’KAIOIEW NMPUPOJHON CPENOM, I MOBBIIIEHUS YPOBHS YKOJOTMYECKOU KYJIBTYPBI,
OCO3HaHUS TJIOOAIBHOTO XapaKTepa AKOJOTUYECKUX MPOOJIeM M IMyTeH MX PEIICHUs MOCPEICTBOM
METOJI0B XMMHH, HKOJIOTHYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IIO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHON MTPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

B cocraBe wMmeTampeaMETHBIX PE3yJAbTATOB BBIICISAIOT 3HAYUMBIC JUIS  (OPMUPOBAHHS
MHUPOBO33PEHHUs OOIleHAyYHbIE MOHATHS (3aKOH, TEOpHWs, NPHUHLMI, TUMOTe3a, (GakT, CUCTEMA,
MPOLIECC, IKCIEPUMEHT M JAPYyroe.), KOTOpbIe HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeAMETax U TO3BOJIAIOT HAa OCHOBE 3HAHWM W3 ATUX MPEAMETOB (DOPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HAyYHOM KapTHHE MHpa, W YHUBEpCAIbHbIE Yy4eOHBbIC NEWCTBHUsS (TTO3HABATEIbHEIE,
KOMMYHHUKATHBHBIC, PpETYISTHBHBIC), KOTOphle oOecrneunBaroT (OpMHpPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENTFHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM NesSTEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCAJbHbIE YUeOHbIE AelCTBUS

Ba3oBble Joruueckue aeiicTBUA:

YMEHUSI UCIOJIb30BAaTh MPUEMBI JOTUYECKOIO MBIIUIEHUS MPU OCBOCHHUM 3HAHWM: PACKPHIBATH
CMBIC]T XUMHUYECKUX MOHATHM (BBIIEIATh UX XapaKTEpHbIC NMPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C
IPYTUMU TIOHSTHSIMH), UCIIOJB30BATh TOHSITHS Il OOBSCHEHHUS OTIEIbHBIX (DaKTOB W SIBJICHUH,
BBIOMPATh OCHOBAaHUS W KPUTEPUHU ISl KIACCU(DUKAIMKM XUMHYECKUX BEIIECTB U XUMHUYECKUX
peaxiuii, ycTaHaBIUBaTh MPUYMHHO-CICJCTBEHHBIC CBSI3U MEXIYy OOBEKTAMU H3Y4YEHHS, CTPOUTH
JIOTUYECKHE paccyXkIeHus (WHIYKTUBHBIC, ACAyKTHBHBIC, IO AaHAJIOTHHU), JAeNaTh BBIBOABI H
3aKJIIOUCHUS;

yMEHHE TPUMEHSTh B TMPOIECCe IMO3HAHMS TOHATHS (NPEAMETHBIE M METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHUMHHU, NPeoOpa3oBBIBATH MIUPOKO
MPUMEHSAEMbIE B XUMHUHU MOJICJIbHBIE TPEICTABICHUS — XUMHUYECKMM 3HAK (CHMBOJI 3JIEMEHTA),
XuMudecKkas (popMyia U ypaBHEHHE XUMUYECKON PEAKIIMU — MPH PEIICHUN yu4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM JTHUX MOJIEIBHBIX TMPEACTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECCTBEHHBIE
MIPU3HAKU U3y9aeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi, BBISBISITH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3M U MPOTUBOPEUUS B HU3Y4YaeMBIX MpoIeccax H
SIBIICHHSX.

Ba3oBble uccienoBarejabLcKue NeicTBUA .

yYMEHHUE UCIO0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUYE€CTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KAaueCcTBE OCHOBHI JUIsi (DOPMHUPOBAHHS THIOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;



MpUOOpETEeHUEe OMbITa [0 TUIAHUPOBAHUIO, OpPraHM3allMM U IPOBEICHUIO YYEHUYECKHX
HKCHEPUMEHTOB, yMEHHE HaOII0/aTh 332 XOJOM IPOLEcca, CAMOCTOSTENFHO MPOTHO3UPOBATH €ro
pe3yabTar, (OopMyIHpOBaTh OOOOIIEHHS W BBIBOABI IO peE3yJbTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIETOBaHMs, COCTABIIATH OTUET O MPOJICIaHHOM paboTe.

Pa6ora ¢ nndopmanmeii:

yMEHHUE BBIOMpATh, aHAJTU3UPOBATh M HHTEPIPETUPOBATH MH(POPMALUIO PA3IMYHBIX BHIOB U
dbopM TmpencTaBieHHs, MOMYyYaeMyI0 M3 pa3HbIX HCTOYHHMKOB (HAyYHO-TIOMYJApHAs JHUTEparypa
XUMHUYECKOTO COJIep KaHMsI, CIIPAaBOYHbIE MOcoOUs, pecypchl VHTepHEeTa), KpUTHYECKH OLIEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHUE MPHUMEHATh Pa3IMYHbIE METOABl M 3alpOChl MPHU IMOHCKE U 0TOOpe HMHGpOpMAIMU H
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAUMBIX JUIS BBIIOJIHEHUS y4eOHBIX M TO3HABATENbHBIX 3a/1ad
omnpeAenéHHOro TUIA, NpUOOpeTeHHe omnbiTa B 00JaCTH HCIOJIB30BaHHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYpOW AaKTHMBHOTO HCIIONb30BAHUS Pa3ITUYHbBIX
MTOUCKOBBIX CHCTEM, CAMOCTOSATEIBHO BHIOMPATh ONMTUMANBHYIO (POpPMY MpeacTaBiIeHUs] HHPOPMALTUU
¥ WUIIOCTPUPOBATh peIIaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu (opmamu
rpauKy 1 UX KOMOMHAITUSIMU,

YMEHHME UCIOJIb30BaTh M aHAIM3HPOBATH B IIpoliecce Y4YeOHOM U HCCIeA0BaTEIbCKOM
JESTeTBbHOCTH MH()OPMAIMIO O BIMSHUHM HMPOMBIIIJICHHOCTH, CEIIbCKOTO XO3SHCTBA M TPAaHCIOpTa Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CpeJIbl.

KoMMyHHKaTHBHBIC yHUBepPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHS 3a7iaBaTh BOMPOCHI (B XOJ€ Auajora U (MiaM) JUCKYCCHH) MO CYIIECTBY 00CYyKIaeMoil
TeMbI, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOJHEHMSI MPEATIOKEHHOM 3a1a4u;

YMEHHS TPEJCTABIATh MOIY4YEHHbIE PE3YyJbTaThl MO3HABATEIbHON AEATEIbHOCTH B YCTHBIX
MUCbMEHHBIX TEKCTaxX; JeJaTh MPE3EHTAIUI0 Pe3yIbTaTOB BBINOJHEHUS XUMHUYECKOTO HKCIIEPUMEHTA
(;mabopaTopHOro ombita, Ja00paTOpHON pabOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

yMEHHUsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM I103HAaBaTEIbHOW U
HCCIIEI0BATEbCKON JIEATEIbHOCTU MPH PELICHUH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE ydéra OOLIMX
MHTEPECOB M COIJIACOBAHUS MO3ULUH (0OCyXJIeHHs, OOMEH MHEHMSMH, «MO3TOBbIE LITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUM, ONpENIETICHUEe KPUTEPUEB IO OLIEHKE KAayeCTBA BHIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPEAENATh LENU JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISATH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATENIbHOCTh, BBIOMpaTh Hambosee
s dexTuBHBIE CITOCOOBI pelieHusT y4eOHbIX U MO3HABATEIbHBIX 3a7a4, CAMOCTOSTEIBHO COCTABISAThH
WM KOPPEKTUPOBATh MPEJIOKEHHBIM aNrOpUTM JEUCTBUI TMpU BBINOIHEHUU 3aJaHUNl C Yy4ETOM
MOJIyUYeHUs] HOBBIX 3HAHUUW 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUAX, OIICHUBATH
COOTBETCTBHE IMOJIYUEHHOTO Pe3yJibTaTa 3asiBICHHOMN L€JH, YMEHUE HCIIOJIb30BaTh M aHAIM3UPOBATh
KOHTEKCTBI, IIpe/ijlaraéMble B YCIIOBUU 3aJaHH.

HNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX ~pE3yNbTAaTOB IO OCBOCHHUIO  OO0S3aTENBHOTO  COJEpIKAaHUS,
YCTAaHOBJICHHOTO  JaHHOW  (emepasibHOM  pabodeid  MpPOrpaMMOM,  BBIIEISIOT:  OCBOCHHBIC
00Oy4alolMMUCS HayuyHbl€ 3HAHUS, YMEHHSI U CIIOCOOBI JAEUCTBUM, crienupuyeckue Ui IpeaMeTHON
obnact «XuUMHSL», BUIBl JEATETBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEPIpETaluHy,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.



K xoH1y 00y4yenus B 8 kjacce rpeiMeTHbIe pe3ybTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPA’KaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

pPacKpbIBaTb CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHW: AaTOM, MOJIEKYJd, XUMHYECKHU
3JIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BELIECTBO, CMECHh (OAHOPOJHAs M HEOAHOPOIHAs),
BAJICHTHOCTb, OTHOCUTENIbHAsI aTOMHAs W MOJIEKYJIIpHAs Macca, KOJMYECTBO BEILIECTBA,
MOJIb, MOJIIDHAsi Macca, MaccoBasi A0JsI XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTA, OCHOBaHME, COJIb, AJIEKTPOOTPHIATEIBHOCTD, CTEIIEHb OKUCIICHUS,
XUMHAYECKass pEaKlus, KIAaCCU(PHUKAIMS pEeaKIuid: pPEeaKUUd COCINWHEHHS, PEaKIUU
pa3oKeHus, peakluu 3aMEelIeHUs, peakMu oOMEHa, 3K30- U 3HJOTEPMUYECKHUE peaKIuH,
TeII0BOH 3¢ (eKT peakuuu, SAPO aToMa, IEKTPOHHBIM CIIOM aroma, aTOMHas OopOUTalb,
paguyc aToMa, XMMHUYECKas CBS3b, IIOJIAPHAs W HEINOJSPHAas KOBAJICHTHAsl CBA3b, MOHHAsd
CBSI3b, HOH, KATUOH, aHHOH, pacTBOP, MaccoBas J10Js BELECTBA (MPOLIEHTHAsA KOHLEHTPALKs)
B PacTBOpE;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHSATH 3TH NOHSTUS
IIPY OIIMCAHWHM BELIECTB M UX IPEBPAILCHUN;

UCIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIHUKY JUIsl COCTaBJI€HUs (POpPMys BELIECTB U YpPaBHEHMM
XUMHYECKHUX PEaKLIM;

OIpENIeNIATh BaJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIWHEHHSX, CTENCHb
OKHMCJICHMS 3JEMEHTOB B OMHApHBIX COCIMHEHMSAX, NPUHAUIEKHOCTh BEILECTB K
OTIpeNIeIEHHOMY KJIACCY COCAMHEHUH 10 GOpMyiaM, BUI XMMHYECKON CBSI3U (KOBAJICHTHAS U
MOHHAs) B HEOPTraHUUECKUX COCIUHEHMSIX;

packpbeiBath cMbicn Ilepuoanueckoro 3akona JI. M. MeHnneneeBa: Ie€MOHCTPUPOBATH
[IOHUMAaHHE IEPUOJANYECKON 3aBUCHMOCTHM CBOMCTB XHUMHYECKHMX OJJIEMEHTOB OT HX
nosnoxkeHus B I[lepuonnueckon cucTeMe, 3aKOHOB COXPAHEHHS MAcChl BELECTB, [IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOTapo;

OIUCBIBATh U XapaKTepu30BaTh TabauuHyo (popmy Ileproguueckoil cuCTeMbl XUMHUYECKUX
3JIEMEHTOB: Pa3JINyaTh MOHATHUS «IJIaBHas moArpymnmna (A-rpymna)» u «mobo4Has Mmoarpymnmia
(b-rpymnmna)», mManble U OOJbIINE NEPUOBI, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
tabmuue «llepuoguueckass cucrtema xumudeckux osnemeHtoB JI. WM. MenneneeBa» c¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
A1pa, 00Iee YUCIIO AIEKTPOHOB U PACIIPEEIIEHHE UX 10 SJIEKTPOHHBIM CIIOSIM);
KJacCU(UIIUPOBaTh XUMHMUYECKHE DJEMEHThl, HEOPraHHMYeCKHE BEIIECTBA, XUMHUYECKHUE
peakiuu (1Mo YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (OMHMCHIBATh) OOIIMEe XUMUYECKHUE CBOMCTBA BEIIECTB PAa3IUYHBIX KJIACCOB,
MOATBEPKJAsi OIKMCAHWE MPUMEpPaMU MOJEKYJISPHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIIUI;

IIPOTHO3UPOBATh CBOMCTBAa BEHIECTB B 3aBUCUMOCTHM OT HMX Kade€CTBEHHOIO COCTaBa,
BO3MOKHOCTHY IIPOTEKAHUSI XMMUYECKUX MPEBPALEHUN B PA3JINYHBIX YCIOBUSAX;

BBIYHUCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO JIOJIO
XMMHYECKOI'0 3JIEMEHTa M0 (OpMyJie COETUHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKInH;

IIPUMEHATh OCHOBHBIE OIEpallMM MBICIUTEIBHON JACATEIBHOCTH — aHalu3 M CHUHTES,
CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIMI0, KJIACCH(UKAINIO, BBISBICHHE MPHUYUHHO-
-CIICICTBCHHBIX CBA3€H — I WM3Yy4CHHMs CBOMCTB BEIIECTB M XUMHUYECKUX DPEaKLUH,



€CTECTBEHHO-HAYYHbIE METOJbl IO3HaHUS — HAOIIOJeHHe, HU3MEpPEHUE, MOJCIUPOBAHUE,
9KCIIEPUMEHT (peajbHbIl U MBICICHHBIN);

clieoBaTh ~ MpaBWJIaM  [IOJIb30BAHMSI ~ XUMHUYECKOW  TOCyAoH U J1abopaTOpHBIM
o0OpyJIOBaHMEM, a TaKKe IMpaBWJIaM OOpAalIeHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBIMOJHEHUIO J1a00paTOPHBIX XMMHMYECKUX OMBITOB MO MOJIYYEHUIO U
cOOMpPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOa U KUCIOPO/ia), MPUTOTOBICHUIO PAaCTBOPOB C
ONpeACIEHHON MACcCOBOM JOJIEM pPACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOAUTH
XMUMHAYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIENIOUEH M KHCIIOT C IIOMOUIBIO
WHJIUKATOPOB (JIakmyc, heHoadTaIeuH, METHIIOPAHX U JIPyTHe).

K koH1y 00y4yenus B 9 Kkjacce rmpeiMeTHbIE pe3yJIbTaThl Ha 6A30BOM YPOBHE JIOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IOHATUH: XHMHUYECKUH JJIEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BaJEHTHOCTH,
ANEKTPOOTPHULATEIBLHOCTh, CTEIEHb OKHUCIEHHUS, XUMUYECKasi PEaKius, XUMUYecKasl CBS3b,
TEIUIOBOM  A(PQeKT peakuuud, MOJb, MOJSIPHBIM 00BEM, pacTBOp, OSJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI,  AJNEKTPOJIUTUYECKAsT  JUCCOIMALMS, pEaKIud HOHHOTO  OOMeHa,
KaTaJn3aTtop, XHUMHYECKOE paBHOBeCHE, OOpaTuMble M  HEoOpaTHMbIE pPEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIJIbHBIE PEAKIIMH, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM()OTEpPHOCTb, XUMUYECKas CBA3b (KOBAJICHTHAs, WOHHAs,
MeTaJlJIn4ecKasi), KpHUCTaJUIMYecKasi pemérka, KOppo3us METaJuIOB, CILIaBbl, CKOPOCTb
XUMHYECKOHN peakLnu, nIpeneapHo gonyctumas konueHrpanus [1/IK Bemecrtsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U NIPUMEHATH 3TH NOHSITHS
IIPY ONMCAHUM BEILECTB M UX MPEBPAIICHUN;

UCIOJb30BaTh XUMHUECKYIO CUMBOJIUKY Ul COCTaBJIEeHUS (POpMyJ BEIIECTB U ypaBHEHUH
XUMHYECKUX PEAKIINI;

OIIPEAEIATh BAJIEHTHOCTb M CTENEHb OKHUCIEHUS XMMHMYECKHX JJIEMEHTOB B COCIUHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONpPEAEIEHHOMY KJIacCy COEAMHEHUH M0
dbopmynaM, BHJ XHMHYECKOM CBs3M (KOBaJIeHTHas, MOHHAas, MeTaJIMUecKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3apsj MOHA M0 XUMHMUYECKOW (opmyle, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COEJAMHEHUM, TUN KPUCTAIIMYECKONH pEIIETKH
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMbich [lepronnueckoro 3akona J[. M. MenneneeBa U 1eMOHCTPUPOBATH €T0
MMOHMMAaHME: OINHUCHIBaTh U XapaKTepu30BaTh TabinuyHyro ¢opmy [lepuoanueckoi cucteMsl
XUMHUYECKUX DIEMEHTOB: pa3inuyaTh TOHATUS «TJIaBHas moarpynmna (A-rpynma)» u
«mobounass mnoarpynna (b-rpynma)», Mamble U OOJbIIME TEPHOABI, COOTHOCHUTH
0003HAaYEeHUs, KOTOpblE HMEIOTCS B  MEPUOAWYECKOM  Tabnuue, C  YHUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, ol1iee
YHUCIO DJEKTPOHOB M pacIpefelieHHe UX IO AJIEKTPOHHBIM CJIO0AM), OOBICHATH OO0IIue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB M UX COECIMHEHUH B Ipeieiax MalbIX
MIEPHOJIOB U TJIABHBIX MOJTPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJacCcu(UIIUPOBaTh XUMHUYECKHE 3JEMEHTBI, HEOPraHHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (10 YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIMHU BELIECTB, O TEIIOBOMY 3(PPeKTy,
10 U3MEHEHHIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIHE U CIICM(PUICCKAE XUMUIECKHNE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOATBEP)KIAs ONUCAHUE IPUMEpPaMU MOJEKYISIPHBIX W HOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUM;



COCTAaBJIATb YPABHEHUS BJIEKTPOJUTUYECKOM AMCCOLMALMM KHUCIOT, IIEJIOYE M COJEH,
MOJIHBIE M COKpalIEHHbIE YpaBHEHUS pPEaKIUil HOHHOTO OOMEHa, YpaBHEHHS pPEaKIIHii,
MOATBEPKIAIOIINX CYIIECTBOBAHUE T'C€HETHMYECKON CBSI3U MEXKAY BEUIECTBAMH Pa3TUUYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUH  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX CTPOCHHUS, BO3MOXXHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PAa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 1Mo (opMylie COeIMHEHHUsI, MACCOBYIO JIOJII0 BEIIECTBA B PacTBOPE,
MIPOBOAMTH PACUETHI [0 YPABHEHHIO XUMUYECKON PEaKIuy;

coOII0AaTh MpaBUiia MOJb30BaHUS XUMUYECKON MOCYA0N U 1aO0OpaTOPHBIM 000PYIOBAHUEM,
a TaKKe IMpaBWiIa OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C MHCTPYKLIMSIMH I10
BBITIOJIHEHUIO JTA0OPATOPHBIX XHUMHYECKHUX OIBITOB 10 TIOJYYCHHI0O M COOMpaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIIMH, TOJATBEPKIAONINE KAaYeCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOAUN-, KapOoHaT-, ochaT-, CHITMKaT-,
cynabdar-, THUIPOKCHI-UOHBI, KATHOHbl aMMOHHS ¥ HOHBl M3YUYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB;

MPUMEHITh OCHOBHBIE OIEpalli MBICIUTENLHON AESITeNTbHOCTH — aHallu3 M CHUHTE3,
cpaBHeHUE, 0000IIeHre, CUCTEMAaTHU3allNI0, BBISBICHHE MPUYMHHO-CIIEICTBEHHBIX CBSI3eHd —
JUTSl U3YYEHUS] CBOWMCTB BEIIECTB U XUMHUYECKUX PEAKIUi, €CTECTBEHHO-HAYYHBIE METOJIBI
MO3HAHUS — HAOJIOZCHWE, W3MEpPEHUE, MOJCIUPOBAHHUE, HKCIEPUMEHT (pealbHbIi Hu
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U IpakTHyeckue, duekTpoHHbIE (LM (POBbLIE)
n/n TEM MIPOrpaMMbl Bcero KOHTpOHLHHe ﬂaﬁopaTopH],[e 06pa30BaTeJILHbIe PeCypChl
pabotsl padoTshI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 4 bubmuoreka [{OK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJI0BeKa
19 BemntecTBa 1 xummndeckue 15 1 9 bu6nmorexa LIOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 6 0 5 bu6nunorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 0 1 bu6nmnorexa LIOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 5 bubmmnoreka HOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 5 bubmuoreka [{OK

HEOPraHUYECKUX COCIMHEHUN

Hroro 1o pasneny 30

https://m.edso0.ru/7f41837¢c

Pasnen 3. [lepunoanueckuii 3axon u [lepuoaunyeckas cucrema xumudecknx 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aTOMOB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu



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
Ilepuonnueckas cucrema

3.1 XHMHYECKHX deMeHToB JI. W. 7 1 ]I'?tl/tlgg:l;ll(r)]:zzascl)l().orllf/7 £41837¢
Mennene-eBa. CTpoeHue
aToma
. )O(HMquCKa;I CBSI3b. Bubmorexa LIOK
' KHCITITTEIIbHO™ 8 0 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE pEaKIUU
Hroro no pazgeny 15 brbmmorexa LIOK
https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 17
I[TPOI'PAMME
9 KJIACC
KoumnuecTBo yacos DJICKTPOHHBIE
HaumenoBaHue pa3ie/ioB U TeM Ilpakruyeckne, (uupposbIe)
Ne i/ S Beero Kontpoapupie oo oGpa3oBaTe/bHbIE
0 paBoTHI PaTopHbIE P
padoThbI pecypchbl
Pa3nen 1. BemecTBO 1 XMMHU4ecKHe peaKuu
11 [ToBTOpeHue u yriydieHrne 3HaHui 5 1 bu6muoreka [JOK
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 bubnuotexa [JOK
peaxiuii https://m.edsoo.ru/7f41a636
13 DNIEKTPOTUTHYECKAS! JUCCOLIHAITHSI. 8 1 bubnmnorexa [JOK

XUMUYECKHUE pCaKknuu B paCTBOpax

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny 17
Pa3gen 2. HeMeTa/JILI M X CO€IHHEHUS
51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' anemeHTOoB VIIA-rpymbl. ["anoreHst https://m.edsoo.ru/7f41a636
00
o | Cmrree——
' TPYIHEL 2P https://m.edsoo.ru/7f41a636
COEUHEHUS
s OOmas xapil;iepncmxa );I/IMI/I‘{;CKI;)X ! BuGmmorexa LIOK
) 3JIEMEHTOB -rpyrnsl. A3ot, hochop u ux
Py ’ p https://m.edsoo.ru/7f41a636
COEUHEHUS
| Cm——
' . IPYHIIBL. poA https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro no paszneny 25
Pa3znen 3. MeTa/liIbl M UX COeANHEHUA
bubnmorexa LIOK
3.1 06 I 4
HIHE CBOMCTRA METAIITOB https://m.edso0.ru/7f41a636
3.2 Baxueiiime MeTamuibl 1 UX CO€IUHEHUS 16 bubmmorexa [IOK
' g https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paszgea 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' t p https://m.edso0.ru/7f41a636
Hroro 1o pasneny 3
PeszepBHoe Bpems 3 bubnmnorexa [JOK



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

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

21



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

IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
KosaunuyecrBo yacos
JIeKTPOHHBbIE HU(POBHIE
Ne Tema IIpakTH4eckue, 6
YpPoka KoHTpoJbHbIe o0pa3oBaTe/ibHbIE
n/n Bcero Ja6opaTopHbIe
padoTbI pecypchbl
padoThI
[Ipenmer xumuu. Ponap XuMuu B KU3HU
yenoBeka. Tena u Bemectsa. JlabopaTopHas BuGmorexa LIOK
pabota. "M3ydenue u onucanue Gu3NIECKUX 1 0 0.5 https://m.edso0o.ru/ffod210c
CBOCTB 00pA3I[0B HEOPraHUYCCKUX T )
BEIeCTB".
[lonsTre 0 MeToax Mo3HAHUS B XUMUHU 1 0 0 Bubmmorexa IOK
https://m.edsoo.ru/ff0d227e
IT o
pakTHyecKast pa60Ta"N 1 «IIpaBuna paboTsI BuGmorexa [OK
B JIa0OpaTOpUU U MPUEMBI OOpALIIEHUS C 1 0 1 https://m.edsoo.ru/ffod23dc
1a00paTOpHBIM 000PYIOBAHUEM — '
Yuctsle BemecTBa u cMecu. CiocoOsbl
pasnenenus cmeceil. JlJabopatopHas pabora.
"N3yuenue criocoOoB pa3zzeneHus cmeceit (¢ 1 0 05 bubmuoteka [IOK
TIOMOIIBIO MarHuTa, GUILTPOBAaHUE, ' https://m.edsoo.ru/ff0d26ca
BBINTAPUBAHUE, TUCTHILIALNS,
xpomarorpadus)".
II 0
paKTfILIeCKaSI pabota Ne 2 «Pa3nenenue ) BuGmorexa [OK
cMeceil (Ha mpuMepe OYMCTKHU MOBApEHHON 1 0 1 https://m.edsoo.ru/ff0d28c8
COJIH)» T '
ATOMBI U MOJIEKYJIBI 1 0 0 bubmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c



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

7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIbI) 0 bubmmoreka [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 clnoXKHbBIE BELIECTBA 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 0 bubamorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumuyeckas hopMmyia. BaJ‘IeHTHI:IIOCTL aTOMOB 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX 3JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. 0 bubnuorexa [IOK
OTHOCHTEIbHAS MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTA B 0 bubnnoreka [JOK
COCTMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTtBo BemectBa. Mois. MossipHas 0 Bbu6moteka [JOK
Macca https://m.edsoo.ru/ff0d5230
Ou3nYeCKUe U XUMUICCKHE SBIICHUSI.
Xumuueckas peaxius. JlabopaTopHas
pabora. "Habmonenne puznueckux
TIJIaBJICHUE BOCKA, TasHUE JIbJa, pACTUPaHUE
14 iaxapa B CTYNKE, KUTIEHUE U K)i)HII[)eHcaIfI/I}I 0.5 bubmorexa HOK
’ https://m.edsoo.ru/ff0d37fa
BOJIbI) U XUMHUYECKHX (TOpEHUE CBEUH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHE MeJa ¢ KHCIOTOM)
SIBJICHUI".
[Ipu3Haku U ycIOBUS MPOTEKAHUS
15 XUMHUYeCcKHX peakuuil. JlaboparopHas 05 bubnuoreka [IOK

pabota. "HabmtoneHue u onrcanue
MPU3HAKOB MPOTEKAHUS XUMUYECKUX

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

peakiuii (pasyioxKeHue caxapa,
B3aUMO/ICHCTBUE CEPHOU KUCIIOTHI C
XJIOpUJIOM Oapusi, pa3iokKeHHe TUAPOKCUAA
meau (I1) mpu HarpeBaHuu, B3aUMOICUCTBUE
xene3a ¢ pactBopom coiu meau (I1)".

3aK0OH COXpaHEHUsI MaCChl BEIIECTB.

bubnunoreka LIOK

16 0
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncaenus konmuecTBa, MacChl BEIISCTBA bubnunoreka LIOK
17 . 0
10 YPaBHEHHSM XUMHUYECKHUX PEAKIIUIT https://m.edsoo.ru/ff0d5708
Kot .
15 (coommenss, peonenss, unenens o DromorelloK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JI — Y4EHBIN-
19 3H HKn:liOI:I(():(;OBOGogq ZI:II:ZIH 0 bubmmorexa LIOK
H AHCT: HVI https://m.edsoo.ru/ff0d40c4
cucTeMaTH3alys 3HaHUH
20 KonTponbhnas padora Nel no Teme 0 bubmmnoreka HOK
«BeriecTBa 1 XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
B — .C .
21 Knenopox— snevewt n mpocroe scieerno o BuomoreralOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
dusnueckue U XMMUYECKHE CBOMCTBA
22| Townmse o oxousax. TaGopanopias s 05 DromoreralloK
. Jax. aDOPATOPHAX paboTa. ' https://m.edsoo.ru/ff0d4614
O3HakoMiIeHHE C 00pa3laMu OKCHJIOB U
OINMCAHUE UX CBOMCTB".
Crioco0bI mostyueHus KUCI0poa B BuGmorexa [OK
23 71a00paTOPUU U IPOMBIIUIEHHOCTH. 0

HpI/IMeHeHI/IC Kucjaopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d3b88
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TemnoBoit 3 PekT XuMUIeCKON peaKIium,

bubnunorexa LIOK

24
MOHSTHE O TEPMOXHUMHYECKOM YPaBHCHHH, https://m.eds0o.ru/ff0d4790
9K30- M SHJOTCPMHUUYECKHUX PEAKIIUIX
T .
25 | Seprmame souom, enoosgu o BuGunotexa LIOK
rp Aayxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHUS
IT 6ora Ne 3
% | lonysermne n cobmpamme xuenoposs BuGmorexa LIOK
v . P poAa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopoa — anmemMeHT u IpoCcToe BEMIECTBRO. bu6nmorexa LIOK
Haxosxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckre U XMMUYECKIE CBOMCTBA bubnunoreka LIOK
Bojopoa. [IpuMeneHre Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TTonsaTre o KUCIOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moy4eHus BOAOPOia B bubnmnorexa [JOK
TabopaTopun https://m.edsoo.ru/ff0d4dd0
I1 6orta Ne 4
3 lonyserme n cofmpamme soopoa BuGmorexa LIOK
v N P FOPOA, https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTB)
bub OK
32 Momnsipasiii 00bEM ra3oB. 3akoH ABOTapo hgpi?;;?;iilru If0d5426
| i e e
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UK 00BbEMY
Brrunciaenust 006M0B ra3oB no"ypaBHeHI/no BuGmorexa [OK
34 pEaKIuu Ha OCHOBE 3aKOHA 00BEMHBIX

OTHOIIEHUI Ta30B

https://m.edsoo.ru/ff0d5708
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bubnunorexa LIOK

35 Dusnueckue 1 XUMUUECKHUE CBOIICTBA BOJIbI 0 https://m.edsoo.ru/ffod587a
CocraB ocHoBaHui. [Tonsitue 00
uHauKkaropax. JlabopaTopHas padora.
36 "H§6JIIOI[§HI/IC I/I3M€E€HI/II;)I OKpI;CKI/I 0.5 bubauorexa LIOK
https://m.edsoo.ru/ff0d59e2
WHJUKATOPOB B PaCTBOPAX KUCIOT U
mieyoyei".
Bona kak pactBoputenb. HacklieHHbIE 1
37 HelfacmmepHHHe Ili:))aCTBOpI)I. MaICuCOBaSI JIonst 0 bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
IIpakTuueckas padora Ne 5 o Teme
38 «ﬁpI/IFOTOBHCHEe PacTBOPOB ¢ ONpeIeaEHHOM 1 bubmmorexa LIOK
. N ; https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBAY
39 KonTponbnas paborta Ne2 o teme 0 bubnnoreka [JOK
«Kucnopoa. Bomopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIaccuUKaIus, 0 bubmuoreka [IOK
HOMECHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenue u XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX 05 bubmmnoreka HOK
okcuzioB. JlaboparopHasi padora. https://m.edsoo.ru/ff0d664e
"XHUMHUECKHE CBOIICTBA OKCUIIOB'".
OcHoBaHusI: cOCTaB, Kinaccuduxarms, bu6nmorexa LIOK
42 0
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
43 ocHoBaHui. JlabopaTtopHas pabota 05 bubnmnoreka [JOK
"Tlony4yeHne HepaCTBOPUMBIX OCHOBAHUH. ' https://m.edsoo.ru/ff0d67ca
XUMHYECKUe CBOMCTBA OCHOBaHUM".
44 Kucnotsr: cocraB, kitaccudukanms, 0 but6mmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tomy4yeHnue U XUMHUYECKUE CBOMCTBA KHUCIIOT.
45 Ha6Z;aTopHaﬂ pabora. "XumMuueckue 0.5 bubmmorexa LIOK
. " https://m.edsoo.ru/ff0dfee2
CBOMCTBA KHCJIOT".
Comnu (cpenHue): HOMEHKIIATypa, CIIOCOOBI
46 MOJTYyYEHMS, XUMUYECKUE CBOMCTRA. 05 bubnuorexa [IOK
JlabopatopHast pabota. "BbITeCHEHHE OAHOIO https://m.edsoo.ru/00ad9474
MeTaJljia IpyruM U3 pactBopa conu'.
[TpakTuueckas padora Ne 6. Penienue
47 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME 1 bubnuoreka [IOK
«OCHOBHBIC KJIACChI HEOPTAaHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnueckas cBsA3b MEXKIY KilacCaMHu 0 bu6nmorexa LIOK
HCOPraHUYECKUX COETUHEHUI https://m.edso0.ru/00ad9a50
. bubmmnoreka HOK
49 O06o00mIeHre U CUCTEMaTH3allUsl 3HAHHUH 0 https://m.eds00.ru/00ad9ch?
KonTponbsHas padora Ne3 mmo Teme
50 "OCH(I:))BHLIC KHIZCCLI HEOPraHUYECKUX 0 Bubmmorexa IOK
o https://m.edsoo.ru/00ad9ela
COCTMHCHUI
ITepBbIe MOMBITKH KiIacCUPUKAITTN
51 XI/II\I/)II/I‘ICCKI/IX JJIEMEHTOB. ?IOHSII;I/IG 0 rpynmnax 0 Bubmmorexa HOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
ITepunognueckuii 3akoH u Ileproamyeckas
52 CI/I(}:[eMJIa XUMHUYECKHUX aneMegTo:: . N. 0 bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Menneneesa
but6mmorekxa [IOK
53 HeproaE, rpymmst, MOATpYIIIb 0 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. 0 bubnunorexa LIOK
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N30TomEI

https://m.edso0.ru/00ada342

CTpOCHI/IC OJICKTPOHHBIX 000JI0UEK aTOMOB

55 anemenToB llepuoguueckoit cucremsr /. U. 0 bubmorexa LIOK
https://m.edsoo.ru/00ada6bc
MeHneneeBa
XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA 10
ero nojoxeHnuro B [lepuognueckoii cucreme
56 . . MenpneneeBa. H§60§aTopHaﬂ pabora. 0.5 bubamorexa LIOK
https://m.edsoo.ru/00ada824
"N3yueHne 00pa3IoB BEIIECTB METAIIIOB U
HEMETaJlIoB".
3nauenwue [leprogudeckoro 3akoHa Jjst
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. 0 bubnnoreka [JOK
MeHeneeB — yu€Hbli, eIaror u https://m.edso0.ru/00ada96e
rpaKTaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB 0 bubnnoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka IIOK
59 HoHHas XHMIHecKas cBA3D 0 https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHasi XuMU4eCKas CBS3b 0 Bubmmorexa IOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenosipHask XUMUYECKasi CBSI3b 0 bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
but6mmorekxa [IOK
62 (TereHb OKHCICHIS 0 https://m.edsoo.ru/00adae28
63 OKHUCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU 0 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 0 bubmmorexa LIOK
https://m.edso0.ru/00adb076
65 KonTponbras padota Ne4 o Teme 0 bubnuoreka [JOK
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«CtpoeHue atoMa. XUMHUUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

HroroBast koHTpoOIbHAs paboTa bubnuorexa [IOK
66 1 1 0
(ITpomexyTOUHas aTTeCTaIIUs. https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHNE U 1 0 0 bubmuorexa [IOK
CHCTEMATU3ALMSA 3HAHUN https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O600mIeHNE U 1 0 0 Bu6mumoteka [JOK
cUCTEMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 115
9 KJIACC
KounuectBo yacos
JJIeKTPOHHBbIE LU (PPOBBIE
IIpakTH4yeckue,
Nen/m  Tema ypoka KourtpoJbHbie o0pa3oBaTejibHbIE
Bcero JjabopaTopHble
paboThbI pecypchI
padoThI
I | cnoreun ummmeomx oneusamon L1 1 0 o bromorerlloK
o https://m.edsoo.ru/00adb59e
Menneneena
, 3aKOH(;D;IepHOBCTeId 12 I/IB(I)VICHZHI/II/I CBOI:CTB , . . BuGmorexa LOK
XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
P P https://m.edsoo.ru/00adb6b6
MIEPHOIOB
Knaccudukanus 1 HOMEHKIATypa bubnuoreka [IOK
3 1 0 0
HEOPraHMYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
Buapl XUMHUYECKOU CBSI3U M TUIIBI bu6mmorekxa [IOK
4 . 1 0 0
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbhas padora Nel o treme
5 «[ToBTOpEHNME ¥ YIIyOJICHHE 3HAHUI 1 1 0 https://m.edsoo.ru/00adbac6

OCHOBHBIX Pa3/iesIoB Kypca 8 Kiacca»
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Knaccudukanus XuMu4eckux peakuui mo

bubmuoreka [JOK

6 Pa3IMYHBIM [IPH3HAKAM 0 https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XMMHUUYECKON PEAKIIUU.
7 [Tonsarue o I‘OMIz)I‘eHHbIX u FQTGpOI‘:HHBIL)I( 0 bubmorexa LIOK
https://m.edsoo.ru/00adbe9a
peaKkIusax
[TonsiTe 0 XUMUYECKOM PAaBHOBECHUHU.
@DakTOpHbI, BIUSIOLIUE HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHNE
8 XHMqucxoroppaBHOBecmL JlabopaTopHas 0.5 bubmmoreia LIOK
https://m.edsoo.ru/00adc28c
pabora. "MccnenoBanue 3aBUCUMOCTH
CKOPOCTH XMMUUYECKOU PEaKIUU OT
BO3JICUCTBUS Pa3IMYHBIX (PaKTOPOB".
9 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 0 bubnuorexa [JOK
peakiuu https://m.edsoo.ru/00adcade
Teopus 2AEKTPOTUTUYECKON AUCCOLUALINH. bubnunoreka [JOK
10 0
CunbHble U craOble SJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
HoHHbIE ypaBHEHHUSI peaKIuii.
JlaGopartopHas pabota "IIpoBeneHue
1 OMBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKU 05 bubnunoreka [JOK
NPOTEKaHHs PEeaKIii MOHHOTO OOMeHa https://m.edsoo.ru/00add448
(oOpa3zoBaHue ocaaka, BbIICICHHE ra3a,
obOpasoBaHue BOJIbI)".
XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAaHMI
12 B CBETE MpeACTaBICHUN 00 0 bubmorexa HOK
. https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON AUCCOLMALIIHI
XUMHYECKUE C\]’SOI/ICTBa coJiell B CBETE ) BuGmorexa LOK
13 MIPEACTABICHHUH 00 JIEKTPOITUTHIECCKOM 0

JAUCCoanu

https://m.edsoo.ru/00add8h2
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bubmuoreka [JOK

14 IT i 0
OFFTHE O TAporHse coret https://m.edsoo.ru/00add9d4
bubmuorexa [JOK

15 0600 i 0

OOTICHIE I CHOTCMATHSAIIA SHATIH https://m.edsoo.ru/00addd12
[Tpaktrueckas padora Ne 1. «Pemenue bubmuorexa [JOK

16 1
9KCIICPUMEHTAIBHBIX 3a1a4) https://m.edsoo.ru/00addbfa
K oota Ne2

17 «f;J}IIzIIz:H(I:JII{;:IfqaeC(I)(T; I/ICZ(()) TI/,:[ E13/151 0 bubmmorexa LIOK

P s HHAL https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUN B PACTBOPAX)»

18 OO0m1as XxapakTepucTHKa rajJoreHoOB. 0 bubnuorexa [JOK
XUMHUYECKHE CBOWMCTBA Ha ITPUMEPE XJIopa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CoJisiHast KHCIIOTa,

XUMUYECKHE CBOWCTBA, MOIYUYEHUE, bu6mmoreka [IOK

19 0.5
npumenenue. JlaboparopHas padoTa. https://m.edsoo.ru/00ade104
"KauecTBeHHast peakiys Ha XJOPUA-HOH".

IT 6ota Ne 2
20 «ﬁzlfﬂzzfea:oljimoo? KI/Icn(r)I:LIT eI/IM: CHHE 1 Bubmmorexa LIOK
. yi{ 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»

” quncnveHHﬂ M0 YPaBHCHHUSM XUMHYECKHX . BuGmiorexa LIOK

€aKI[Ui, eClIi OJUH U3 PearcHTOB JaH B
PEaKIuIL, A P A https://m.edsoo.ru/00ade488
M30BITKE
OO0mas xapakTepucTuka 3J1eMeHTOB VIA- bubnuorexa [JOK

22 0
TPYIIIBI https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(UKAIINY CEPHI.

Haxoxaenne cepbl u eé CoejII/IHeHI/Iﬁ B BuGmiorexa [IOK

23 npupoie. XMMHUYECKHE CBOICTBA CEpBHI. 0.5

JlaGopaTtopHast pabora. "O3HaKOMJICHHE C
obpasmamu cepbl U €€ COeTMHeHUSIMU'".

https://m.edsoo.ru/00ade64a
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CepoBoaopo]i, cTpoeHHe, (PU3HUECKUE U

bubmuoreka [JOK

24 XMUMHYECKUE CBOWCTBA 0 https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
¢u3nveckre 1 XUMUYECKHE CBOMCTBA, bubmumoreka [IOK

25 0.5
npumenenue. JlaboparopHas padora https://m.edsoo.ru/00adea28
"KauecTBeHHas peakius Ha CylIb(aT-HoH".

XVMHUYECKUE pPeaKkliny, JIexKallue B OCHOBE

26 IPOMBIIIJICHHOTO CIIOC00a MOTyYCHHUS 0 bubnnorexka [HJOK
CEPHOM KUCIOThI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpelibl COETUHEHUSIMH CEPbI

97 Briuncinenne MmaccoBoU 10U BBIXOJA 0 bu6mmoreka [IOK
IPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucThKa 3JeMeHTOB V A-

28 rpymmsl. A30T, paclipOCTpPaHEHUE B 0 bubnnoreka [JOK
npupoze, GU3NIECKre U XUMUIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHUak, ero Gpu3NYecKue 1 XUMHYECKUE

29 CBOWCTBA, ITOJIyYECHUE U IPUMEHEHUE. 05 bubnmnoreka [JOK
JIabopartopHnas padora "KauecTBeHHas https://m.edsoo.ru/00adf004
peakius Ha HOH aMMOHUs".

[IpakTuueckas pabora Ne 3 o Teme
30 «ﬁonyqeﬂne aleMHaKa M3Y4YCHHE €T0 1 bubmmoreia LIOK
3 ’ https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u 0 bubnnorexka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH al\\’/IMOHI/IH BuGmiorexa LIOK

32 B Ka4eCTBE MUHEPAJIBHBIX YI0OOpPEHUH. 0

XHUMHUYECKOE 3arpsA3HCHHUC oxpy;xaromeﬁ

https://m.edsoo0.ru/00adf518
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Cpcabl COCAMHCHUAMM a30Ta

®docdop. Oxcua pochopa (V) u pochopnas
KHCTI0Ta, GUBNUYECKUE U XUMUICCKHEC

bubmuorexa [JOK

33 CBOJiCTBa, mosyueHue. KauecTBeHHas 05 https://m.edsoo.ru/00adf68a
peakuus Ha dochar-uon".
Hcnons3oBanue ¢pocdaToB B KaUeCTBE
34 MHUHEpaTbHBIX yn(i())6p(b;HHﬁ. 3arpsi3HeHue 0 bubmmorexa LIOK
. https://m.edsoo.ru/00adfc20
PUPOIHOH cpebl pocharamu
35 Yraepon, paclipocTpaHEHHUE B IIPUPOJIE, 0 bubnnoreka [JOK
bu3nUecKre ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraeponaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHUE 0 bu6mmoreka [IOK
po0JIeMbl, CBA3aHHBIC C OKCHIOM yIiiepoaa https://m.edsoo.ru/00adfebe
(V).
VYronbHas KUCIOTa U €€ COJIH.
37 JlabopaTtopHas pabora. "KauecTBeHHas 0.5 bubmmoreia LIOK
https://m.edso0.ru/00ae006¢
peakius Ha KapOoHaT-uoH".
[TpakTiueckast pabota Ne 4 o Teme
38 "I_II)OJ'IyquI/Ie erP;eKHCHOFO rasa. 1 bubmmoreia LIOK
https://m.edsoo.ru/00ae027e
KauecTBenHnas peakuus Ha kapOoHaT-HOH"
[TepBoHavanbHbIe MOHATHUS 00
39 Opl?aHI/ILIeCKI/IX BEIIECTBAX KaK O 0 bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
Kpemuuii u ero coenunenus. JlabopatopHas
40 p211360Ta. "KaquTBeIfHaﬂ peakuus H: ’ 0.5 BuGmiorexa LIOK
" https://m.edso00.ru/00ae080a
CUJIMKAT-UOH".
41 [TpakTuueckast paborta Ne 5. Pemenue 1 bubnnorexka [JOK

OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME

https://m.edso0.ru/00ae0bf?2
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«Baxkuenne HeMeTaJIbl U UX
COETMHEHU S

KonTtponsnast padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX 0 bubmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTUHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJUI0B. MeTayunueckas
CB)IS.I.) Y MeTaInuecKast KpI:ICTaJIJII/I‘IGCKaSI Butmnorexa LOK
43 peméTka. @u3nUecKue CBOMCTBA METAIIOB. 0.5
https://m.edsoo.ru/00ae103e
JlaGopaTtopHas pabota "O3HaKOMJICHHE C
o0pa3iamMu METaJuioB U CIUIABOB, UX
(bU3UYECKUMHU CBOKCTBaMH"
XUMHYECKUE CBOMCTBA METAJIOB.
44 DNEKTPOXUMHUYECKUH Psijl HAallpsHKEHUN 0 Bubmiorexa LIOK
https://m.edso0.ru/00ael1156
METaJIIOB
O6111e crnocoObl MOTYyYEHHsI METaJLIOB.
45 CnnaBel. Beruncnenus no ypaBHEHUAM 0 bubnuoreka [IOK
XMUMHYECKUX PEaKIIui, eCIId OJINH U3 https://m.edsoo.ru/00ae1156
PEareHTOB COACPKUT MPUMECH
46 [TonsiTue o ko 0 bubmorexa LIOK
PPOSHH METAIIOB https://m.edsoo.ru/00ae1278
47 I{emo4HbBIEC METAJTBI 0 Bubnuorexa LIOK
https://m.edsoo.ru/00ae14b2
OKCHITBI ¥ THIPOKCH]IBI HATPHS M KaJTHS.
48 JlaGopaTtopHas pabota "Habmronenue u 05 bubnuorexa [JOK
OITMCAHUE MPOIIECCOB OKPAITMBAHUS https://m.edsoo.ru/00ae14b2
IUIAMEHU MOHAMM HaTpUsl, Kamus'.
49 [IlenouHO3eMeTbHbIE METAITBI — KaJbLHK 1 0 bubmuorexa [JOK
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Mar"aum

https://m.edso0.ru/00ae15e8

Baxxueiinue coefTMHEHUS KAJIbIIUS.

bubmuorexa [JOK
50 Jlab 6ota "K 0.5
abOpatopHai pabota "a quTBeHHfﬂ https://m.edso0.ru/00ae15e8
peakius Ha MOH KabIusa" U Maraus'.
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 0
bubmuorexa [JOK
52 Keé OBl e 0
€CTKOCTB BOJIBI U CIIOCOOBI €€ yCTpaHCHHSI https://m.eds00.ru/00ae1886
IT 0 06
s I )IIZZI:THz(e:CKaﬂOpa oTa eN g n(; éTeMe . BuGmmorexa LOK
TKOCTB BOJIBI H METO/IbI
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmuorexa [JOK
54 A i 0
FHONIHITH https://m.edsoo.ru/00aelc64
AmMoTepHBIe CBOMCTBA OKCHIA U
runpokcuza. JlaboparopHas padora bubnnorexa [HOK
55 . 0.5
"UccnenoBanue aM()OTEPHBIX CBOMCTB https://m.edsoo.ru/00aelc64
TUAPOKCHUIA aTFOMUHUSA" .
bu6mmoreka [IOK
56 XK 0
Ie30 https://m.edsoo.ru/00ae1d86
Oxcunel, rTuaApoKcHabI U conu xenesa (I1) u
xkenesa (II1). JTaboparopnas padota bubnuoteka [JOK
57 0.5
"KauecTBeHHast peakiysi Ha NOHBI XKeje3a https://m.edsoo.ru/00ae35e6
(IT) m (I1I).
58 O06o01IeHne U cucTeMaTu3alus 3HaHU| 0
| monepmemnnon o owe ,  BumoreloK
p . s https://m.edso0.ru/00ae3de8
«BakHelIne MeTasibl U UX COSIUHEHUS
60 Brruucnenus no ypaBHEHHUSIM XUMHYECKUX 0 bubnnorexka [JOK

peakIuii, eclii OJIMH U3 PEareHTOB JaH B

https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

U30BITKE W COJIEPKUT TIPUMECH.
Brruncnenus MaccoBoii 10y BbIXOAA
MPOJYKTa PeaKuu

61 O0o001IeHre ¥ cucTeMaTu3alys 3HaHu| 1 0 https://m.edsoo.ru/00adbac6
62 KOHTPOJEBHM pabota Ned o reme 1 0 https://m.edsoo.ru/00adbac6
«Baxknelme MeTaibl U UX COSIUHEHUS
63 BemectBa 1 Matepuaisl B IOBCEAHEBHON 1 0 bubmumoreka [IOK
JKM3HU YeJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHUE OKpY Katolen 1 0 bubnnorexa [HOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xuMuu B pelieHU 3KOJIOTHYECKUX 1 0 bubnnoreka [JOK
podseM https://m.edso0o.ru/00ae4270
66 Wrorosas koHTpoJsibHasA paboTa 1 0 bubnnorexa [HOK
(TpOMEXYTOYHAS ATTETCAIIHSA) https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 0 bubnnoreka [JOK
cHUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IEHNE U 1 0 bubnuoreka [IOK
CHCTEMAaTH3aLMA 3HAHUHI https://m.edso0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknmonepHoe o0miecTBo «M31arenbeTBo
«IIpocsemeHue»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AknronepHoe o6miecTBo «M31arenbeTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Metoauueckoe nocobue. Xumusi. 8-9 kiaccel 6a30BbIid ypoBeHb (2022 1.)

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/ff0d210c
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