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HOACHUMTEJIbBHASA 3AITMCKA

[IporpaMMa mo XMMHM Ha YPOBHE OCHOBHOTO OOILIEro oO0pa3oBaHMs COCTAaBICHA HAa OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelIbHOI MpOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi, npeacraBieHHbIX B PI'OC OOO, a Takke Ha OCHOBE (QeaepanbHON pabodeit
MPOrpaMMbl BOCIIUTAHUS U C y4ETOM KOHUEHIMH MpEenojaBaHus y4yeOHOro mpeamera «XuUMUs» B
oOpa3oBarenbHbIX opranu3anusx Poccutickoit @enepanu.

[IporpaMmma 1o xumuH Ja€T TPEACTABICHHWE O IENAX, OOIIel cTpaTeruu OOyYeHUs,
BOCIUTAHUS W Pa3BUTUS OOyYarolIMXCAd CpPEIACTBAMH Yy4eOHOro TMpeaMeTa, YyCTaHABIMBAET
o0s3aTenbHOE TMPEAMETHOE COJAEpXkaHKe, IpelycMaTpuBaeT paclpeaeieHrue ero o Kiaccam Hu
CTPYKTYpUPOBAaHUE IO pa3fesiaM M TeMaM IpOorpamMMbl 110 XUMHUH, ONpPEAEISeT KOJIMUYECTBEHHBIE U
KAUECTBEHHbIE XapaKTEPUCTUKH COAEPKAHMSI, PEKOMEHAYEMYIO IIOCIIEI0BATEIbHOCTh H3YYEHUS
XUMHUH C YYETOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH O00y4YaroIIUXCs, ONpeNessieT BO3MOXKHOCTU IMpeaMeTa i pealn3aluu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl HAa YpOBHE
OCHOBHOTO 0011er0 00pa3oBaHus, a TakKe TpeOOBaHUI K pe3ysbTaTaM OOy4YeHHsI XUMHUHM HA YPOBHE
Hene W3ydeHHsl TMpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOM  J1€ATEIbHOCTH
00y4aro1erocsi 1o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XMMMM CIYXXUT OCHOBOM HJsi (POPMUPOBAaHUS MHUPOBO33PEHUS OO0Y4arOLIErocs, €ro
NPEJCTAaBICHUN O MaTepUAIbHOM €JUHCTBE MHPA, BAXKHYIO POJb MTPalOT (HOpMUpYyeMble XUMHUEH
MPEJICTABICHUS O B3aUMOIIPEBPALICHUSAX SHEPTUU U 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMMYTIX
pelieHus rinodaabHbIX MPoOJIeM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPhEBOM, SHEPTeTUUECKOM,
MUIIEBON U 3KOJOTUYECKON O€301MacCHOCTH, TPOOIIEM 3IPABOOXPAHEHHUSI.

N3ydenune xumuu:

v/ CIOCOOCTBYET pean3alui BO3MOKHOCTEH JUTsl CaMOpPa3BUTHS U (POPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 001ell U (PyHKIIMOHATBHON I'PaMOTHOCTH;

v BHOCHT BKJaja B (OPMHPOBAHHE MBIIUICHHS U TBOPYECKHUX CIIOCOOHOCTEH 0OydJarommxcs,
HABBIKOB UX CaMOCTOSATEIbHON y4eOHOM NesATENbHOCTH, SIKCIIEPUMEHTAIbHBIX U HCCIIEI0BATENbCKUX
YMEHMH, He0OOXOIUMBIX KaK B TIOBCEAHEBHOMN KU3HU, TaK U B PO(HECCUOHATILHOU JEATENbHOCTH;

v\ 3HaKOMHT CO CHENU(PHUKONW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IEIOCTHOTO
B3IUIAJla Ha €JUHCTBO NPHUPOJBI U YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM 3TANlOM B (POPMUPOBAHUU
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00yUaIOIIUXCS;

V' cmocob6cTByeT (POPMHUPOBAHUIO LEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TMIpUpOJe, K YEJIOBEeKY, BHOCHT CBOW BKJIaJ B D3KOJOTMYeCKoe OOpa3oBaHHE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOy4YeHHH XUMHUHU oOOecredyuBaroTcsl CcHenupuKoN coaep KaHus
yueOHOro mpeaMeTa, KOTOpBIM SIBISETCS MeJarornyecku aJanTUPOBAaHHBIM OTpa)KeHHeM O0a30BoOM
HayKH XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuuM Ha ypoBHE OCHOBHOTO oOOIIero oOpa3oBaHUsS OPUEHTHPOBAH HA OCBOEHHE
00y4JarolMMHUCS CHUCTEMBI NEPBOHAYAIbHBIX MOHATUA XUMHH, OCHOB HEOPraHMYECKON XUMHH H
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa cojepXkaHHs TNpOrpaMMbl 0 XMMHUU C(HOPMHUPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxoja Kk e€ usyueHuro. CozneprkaHue CKIaibIBa€TCsl U3 CUCTEMBI IOHATUI O XUMHUYECKOM DJIEMEHTE
U BEIIECTBE W CHCTEMbl MOHATUH O XUMHYECKOM peakuuu. O0e 3TH CHUCTEMBl CTPYKTYpPHO
OpraHU30BaHbl MO MPHUHIMITY IOCIEJOBATEILHOTO PAa3BUTUSl 3HAHMM HA OCHOBE TEOPETUYECKUX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— MPECTaBICHUH 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEILIECTB B PACTBOPAX.



Teopernueckne 3HaHUS pPACCMATPUBAIOTCS HA OCHOBE OHMIIMPUYECKH TIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYroMY, BBITIOTHSS
GyHKIIMN OOBSCHEHUS U TPOTHO3WPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
IIPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHre MpoOrpaMMbl IO XUMHHU CIOCOOCTBYeT (HOPMHUPOBAHHMIO MPEACTABICHUS O
XUMUYECKOM COCTaBIIOIIEH HAydYHOM KapTHHBI MHUpA B JIOTMKE €€ CHUCTEMHOH IIPUPOJBI,
LIEHHOCTHOTO OTHOILEHUS K HAay4yHOMY 3HAaHUIO U METOJaM IO03HaHWs B Hayke. M3ydyeHue xumuu
MPOUCXOIUT C MPHUBJIICYCHUEM 3HAHUN U3 paHee M3YyYEHHBIX Y4eOHBIX MpeamMeToB: «OKpyKaroluii
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 KIacey.

[Ipy W3ydeHUM XMMUHU TPOMCXOIAUT (POpPMHUpOBAHME 3HAHMKA OCHOB XMMHUYECKOH HAyKH Kak
00JaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, NPAKTUYECKON JIEATEIbHOCTU YEJIOBEKA M KAaK OJHOIO U3
KOMIIOHEHTOB MUPOBOU KYJIbTYpHL. 3aaua y4eOHOro MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHYECKHX 3HAHUN — BaKHEHIIMX (AKTOB, MOHSATHI, 3aKOHOB M TEOPETUYECKHX MOJOKEHUH,
JOCTYIHBIX 000011IEHUII MUPOBO33PEHYECKOr0 XapaKTepa, i3bIka HayKH, B IPUOOIIEHNN K HayYHbIM
METOJIaM TTO3HAHMS TIPH U3YYCHHUH BEIICCTB U XUMUYCCKUX PEaKIui, B HOPMHUPOBAHUH U PA3BUTHH
MO3HABATEIIbHBIX ~YMEHUH W HUX MOPUMEHEHUH B y4eOHO-TIO3HABATENbHOM UM y4yeOHO-
HCCJIEIOBATENILCKOM JeATeIbHOCTH, OCBOCHUHM NpPaBUI 0€30MacHOr0 OOpalieHHs C BEIECTBAMHU B
MOBCEIHEBHOW KU3HU.

[lpy w3ydyeHMH XUMHUM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE 3HAUYCHUE
NpUOOpPEH TaKKe LeH, KaK:

— (opmHupoBaHHE HWHTEIIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPHHATHIO PEIIEHHUH, CIIOCOOHON aganTupoBaThCs K OBICTPO
MEHSIOIINMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEMaTHYecKoe MpuoOIIeHHe o0yJaromuxces K
CaMOCTOSITENIbHOM TMO3HABATENFHOW NEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIINM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— o0ecrieyeHue YCJIOBHUH, CIOCOOCTBYIOIIMX TPHOOPETECHUIO OOYYAIOIIMMUCS — OIbITa
pa3HoOOpa3HOW JeATEIbHOCTH, IO3HAHUS W CaMONO3HAHMs, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE ISl PA3INYHBIX BUIOB ACSITETbHOCTH;

— (opmupoBanue oOmeld (QyHKIMOHAIBHON U €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM
YUCJIE€ YMEHUN OOBACHITH U OIEHUBATH SIBJICHUS OKPYXKAIOIIETO MUPA, UCTIONIB3Ys 3HAHUS U OIIbIT,
MOJIYYCHHBIC TIPU U3YyUYEHUU XUMHUH, IPUMEHATh UX MPHU PEUICHUU MPoOJieM B TTOBCEAHEBHOM KU3HU
U TPYZIOBOU JEATEIILHOCTH;

— (QopmupoBaHue y OOyYaromMXcs TYMaHHUCTHUYECKUX OTHOIICHHM, TMOHUMaHUs IIEHHOCTH
XUMHYECKMX 3HAHUN [UIsi BBIPAaOOTKH SKOJOTHMYECKH I€]1ecO00pa3HOro IMOBEAEHUS B OBITY U
TPYJOBOH AESITETFHOCTU B LEJSIX COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIel MPUPOAHON CPEbl;

— pa3BUTHE MOTHUBAIMH K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOEHHS O0I€YeTIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduis u
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUS.

OOmiee 4yuCIO YacoB, OTBENEHHBIX MJIS WM3YYEHHs] XMMHHM Ha YpOBHE OCHOBHOI'O OOIIETo
oOpa3oBaHus, cocraBiseT 136 dacoB: B 8 kiacce — 68 yacoB (2 4yaca B Hezienio), B 9 kimacce — 68
qacoB (2 yaca B HEZIEIIO).



COILEP KXAHUE OBYYEHMUSA YYEBHOI'O ITPEIMETA «XUMMUS»
8 KVIACC

ITepBoHavaibHBICe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posib XMMUM B )KU3HU 4Y€JIOBEKAa. XUMUS B CUCTEME HayK. Tena U BelecTBa.
®du3nueckue CBOMCTBA BeUIECTB. ArperatHoe cocTosiHue BemecTB. [loHaTHe 0 MeToaax Mo3HaHus B
xuMud. Yucteie BeniecTBa U cmecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31€eMEHThl. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB. IIpocThie u
CJIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckasi popmysna. BajgeHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTENbHASI MOJIEKYJIsIpHas Macca. MaccoBas
J10J151 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHNUU.

KonuuectBo BemectBa. Monb. MonsipHast macca. B3auMocBsA3p KonMuecTBa, MacChl U 4UCIIA
CTPYKTYPHBIX €MHHUII BelecTBa. Pacu€Tsl o opmynam XUMHUYECKUX COETMHEHUM.

O®usnyeckue M XUMHUYECKUE SBJICHMsS. XHMHUUYECKas peakuus M e€ NpU3HaKu. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHHsA. Kimaccupukamus XMMHUYECKHX pEaKIHi
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

v 3HaKOMCTBO ¢ XHMHYECKOW IMOCY/OM, NMpaBUaMd pabOThl B Ja0OpaTOpPUM U MPUEMAMU

oOparieHust ¢ 1TabopaTOpPHBIM 000PYIOBAHUEM,

v\ u3ydyeHWe W ONHUCaHWe (UIMYECKUX CBOMCTB O0Opa3OB HEOPraHMYECKUX BEILIECTB,
HaOmoienne pusndeckux (IUIaBlieHUE BOCKA, TasHUE JIb/Ia, PACTHPAHUE caXxapa B CTYIKE, KUTICHHE
U KOHJEHCalMsl BOJAbI) M XUMHUYECKUX (TOpEHUE CBEYM, NPOKAIMBAHUE MEJHON IPOBOJIOKH,
B3alMO/ICIICTBUE M€JIa C KUCIIOTOMN) SIBJICHUI;

v HaOmojieHHe W OMNKCAHHE MPU3HAKOB MPOTCKAHHS XMMHYECKHX pEeakiuil (pasiokeHue
caxapa, B3aMOJICUCTBUE CEPHOU KHCIIOTHI C XJIOPHIOM Oapusi, pasnoxenue ruapokcuaa meau (11)
NpU HAarpeBaHUH, B3aUMO/IeiicTBHE Kelne3a ¢ pactBopoM coiu meau (11));

v\ u3ydeHHe CIIOCOOOB pas3jieliecHUss CMecedl: C TOMOMIbI0 MaruuTa, (QUIBTPOBAHHE,
BbINIApPUBAHUE, TUCTUILIALNSA, XpoMaTorpadus;

v NpoBefeHHE OYUCTKH TOBAapCHHOW COJM, HaONIOJEHHE U ONUCAaHWEe PE3yIbTAaTOB
IIPOBEJIEHUS OIBITA, WIUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MAcChl, CO3/IaHUE MOJEIEH MOJIEKYJ
(IIapocTepKHEBBIX).

BaxkHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmecp raszoB. CocrtaB Bo3ayxa. Kuciaopon — 37€MEHT M NIPOCTOE BEILIECTBO.
Haxoxxnenue xuciopona B mpupoje, (GuU3NYecKrhe U XUMHUYECKHE CBOMCTBa (peakiMM TOPEHUs).
Oxcunpl. [lpumenenune kucnopoga. CrocoObl ToONydyeHHUS KHCIopoJa B Jlaboparopuu H
npoMelnuieHHOCTH. KpyroBopor kucimopona B mnpupoje. O30H — amioTpomHas MoAU(UKAIMs
KHCIIOpO/a.

TennoBoil 3¢p¢dekT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 0JK30- U
SHAOTEpPMUYECKHE peakiuuu. TOoIIMBO: Yroib W MeETaH. 3arpsi3HEHUE BO3[yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopoa — snemenT u npoctoe BemiecTBo. Haxoxienue Bojoposa B npupoje, Gpusnueckue u
XMMHUYECKHE CBOWMCTBA, TPUMEHEHHE, CIIOCcO0b! omydeHus. Kucnotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacklmeHHsle u
HEHACBILICHHBIE PacTBOPBL. PacTBOopuMOCTh BeliecTB B BoJe. MaccoBast oISl BELLIECTBA B PACTBOPE.
Xumuyeckue cBoicTBa BOAbl. OcHoBaHusA. Poib pacTBOpOB B NpUPOJE U B JKU3HM 4EIOBEKA.
KpyroBopot Boabl B mpupoe. 3arps3sHeHUE NPUPOAHBIX Bo. OXpaHa U OUYMCTKA MPUPOIHBIX BOI.

Knaccudukanmst Heopranmueckux coeaumHenuid. Oxcunpl.  Knaccudukamuss  OKCHAOB:
cojeoOpa3zymomue (OCHOBHBIE, KUCIOTHBIE, am(poTepHble) U HecosneoOpasyrone. Homenknarypa
OKcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydueHne okcuaoB.



OcHoBanus. Krnaccudukanus OCHOBaHMMA: IIETOYM ¥ HEPACTBOPUMBIE  OCHOBAHUS.
Homenknarypa ocHoBaHui. @Pusznueckue M XUMHYECKHME CBOMCTBA OCHOBaHMiM. Ilomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucnor. Pusmdyeckue M XUMHUYECKHE
cBoicTBa KUCHOT. P akruBHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa cosneil. @usnueckue u XxuMudeckue cporcta coiueil. [lonyuenue comneil.

['eHeTnyeckas CBS3b MEXAY KJIacCaMU HEOPraHUUECKHUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

v/ KaueCTBEHHOE OIpeeIeHUe COIEPXKaHus KUCIOpoaa B BO3IyXe, MOJyYCHUE, COOMpaHHe,
pacro3HaBaHHME U U3YYE€HUE CBOMCTB KUCIIOPOAA;

v/ HaOojIeHUEe B3aMMOJCHCTBUS BEIIECTB C KHCIOPOJOM W YCIOBHS BO3HUKHOBEHHS W
MpeKpaIieHus: TopeHus (rmokapa);

v’ 03HaKOMIICHHE C 0Opa3aMi OKCHIOB U OIIMCAHUE UX CBOWCTB;

v’ mojydenue, coOMpaHHe, paclio3HaBaHHWE W W3YYCHHE CBOMCTB BOjopoja (TOpEeHHE);
B3auMojieiicTBuE Bogopoaa ¢ okcuaom meau (1) (Bo3MOKHO UCIIONIb30BaHUE BUIEOMATEPHAIIOB);

v’ HaburoieHrne 00pasIoB BEIIECTB KOJINYECTBOM 1 MOJIb;

v’ HccnieoBaHre 0COOEHHOCTEN PacTBOPEHHMS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO;

v/ IPUTOTOBJIEHHE PACTBOPOB C ONPEIEIEHHON MaCCOBOIA JI0JI€N PaCTBOPEHHOTO BEIIECTBA;

v/ B3aMMOJIENCTBUE BOIBI ¢ MeTalaMu (HATPUEM U KajbLUeM) (BO3MOKHO HMCIOJIb30BAHUE
BUJICOMATEPHUAJIOB);

v’ WccnetoBaHre 00pasIoB HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIaCCOB;

v/ HaOJI0/IeHNE U3MEHEHHS OKPACKH HHIMKATOPOB B PACTBOPAX KUCIIOT M IIEIOYEH;

v’ usyuenue B3ammojencTBus okcuma Memd (Il) ¢ pacTBOpoM CepHOM KUCIOTHI, KHCIOT C
METaJUIaMH, PEaKIU HEUTpaau3alum, NoJydeHHe HEPACTBOPUMBIX OCHOBAaHUM, BHITECHEHHUE OJTHOTO
MeTajula IpyruM U3 pacTBoOpa CoJH,

v/ pellleHue SKCIEPMMEHTABHBIX 3a71a4 10 TeMme «BakHeMImne Kiacchl HEOPraHWYECKHX
COCTUHEHUINY.

Hepuoauveckuii 3akon u Ilepumoamyeckasi cucrema xumuyeckux 3iemenros JI. H.
MenpeneeBa. Ctpoenne atoMoB. XMMHYeCKas CBf3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbBIE
peakuumn

[lepBble MOMBITKA KIAaCCU(UKAIMKA XUMHUYECKUX AJIeMEeHTOB. [loHATHE O Trpymnmax CXOMHBIX
AJIEMEHTOB (ILEJIOYHbIE U HIEIOYHO3EMENbHbIE METAJIJIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTepHbIE OKCUIBI i THAPOKCUIBI.

ITepnonnueckuii 3axoH. [lepuoanueckas cucrema xumudeckux annemeHTos 1. . Menneneesa.
Kopotkonepuoanas u nimuHHOTIEproaHas Gopmel [leproandeckoit CHCTEMBI XUMUUECKHUX YJIEMEHTOB
. U. Menneneesa. [lepuoasl u rpynnbl. PU3HYECKHHA CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB
Mepro/ia U TPYNIbI 3JIEMEHTA.

Crpoenue aromoB. CocraB aTtoMHbIX sifiep. M3oTonbl. DnekTpoHbl. CTpOoEHHE 3JIEKTPOHHBIX
000s0uek aToMoB mepBhIX 20 XuMudeckux nemMeHToB [leproanyeckoit cuctemsr J[. . Menneneena.
XapakTepucTHKa XMMHUYECKOIO 3JIEMEHTa MO ero mnojoxxkenutro B [lepmommueckont cucreme [ U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XMUMHUYECKHUX AJIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyNIaM U Mepruoiam.

3nauenue [lepuonnueckoro 3akoHa u Ilepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuUTHUA HayKku U npakTuku. /. . MenneneeB — yd€HbBIN U TpaXAaHUH.

Xumnueckas cBsizb. KoBaneHTHas (MoisipHas U HEMOJSIPHAsi) CBsI3b. DIEKTPOOTPULIATETLHOCTh
XUMUYECKUX AIeMEHTOB. MIOHHas CBS3b.

Crenenp okucneHuss. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoueccsl okucieHus u
BOCCTaHOBJIEHUSI. OKUCIUTEIN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm.

v u3ydeHue 00Opa3lOB BELUIECTB METAIUIOB U HEMETAJLIOB;

v B3aMMOJEHCTBUE MMAPOKCH/IA [MHKA C PACTBOPAMH KUCIIOT U LIEI0YE;

v\ IpoOBe/IeHHE OINBITOB, WLTIOCTPUPYIOLMIMX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiui pa3ioKeHus, COCTUHCHNUS).

Mestcnpeomemnule cea3u

Peanmu3zanust MeXIpEeIMETHBIX CBSI3CH MPU U3YICHUU XUMHUH B § KJIacce OCYIIECTBIISICTCS Yepes
UCITIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHSATHHA, TAaK W TOHITHUH, SBISIOIIMXCS
CHUCTEMHBIMHU JIJISl OT/ICTBHBIX MPEJMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC MOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, TCOPHsI, 3aKOH, aHAJH3,
CUHTE3, KJIacCH(PUKAIs, TEPUOTUIHOCTD, HAOIOICHUE, SKCTICPUMEHT, MOJICIIMPOBAHKE, U3MEPEHUE,
MO/IEITb, SIBJICHUE.

®dwusuka: Marepus, aroMm, JJICKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIHI, HW30TOIbI,
PaZMOaKTHUBHOCTb, MOJIEKYJIa, JJIEKTPHUYECKHUH 3apsi, BEIECTBO, TENIO, 00bEM, arperaTHoe COCTOSTHHE
BEIIICCTBA, T'a3, PU3NICCKUE BEIIMYNHBI, CIMHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIC MOPOJIBI, TOJE3HBIE HCKOMAEMBbIE,
TOTIMBO, BOJHBIC PECYPCHI.

9 KVIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucreMa xumudeckux snemeHnTos /. . Menneneesa.
CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOICTB XMMMUYECKHUX 3JEMEHTOB IEPBBIX TPEX
NEPUOJOB, Kallns, KalbLUUsi W KX COECOUHEHHH B COOTBETCTBUU C IIOJIO)KCHHEM DJJIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHne BemiecTBa: BHJIbl XUMHUYECKOW CBA3M. THIBI KPUCTAIIMYECKHX PEIIETOK,
3aBHUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAIIINYECKON PEIIETKU U BU/Ia XUMUUECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYEeCKHX BELIECTB. XUMHUUYECKHE CBOICTBA BEIIECTB,
OTHOCSIIMXCSA K pa3iIM4yHbIM KJlaccaM HEOPraHMYECKUX COEIMHEHUHM, TEHETHYecKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XMMHUYECKHMX pEaKUMi MO pPa3lWyHBIM IMpU3HAKaM (IO YHUCIYy U COCTaBy
YYacCTBYIOIIMX B PEaKIMU BEIIECTB, IO TEMJIOBOMY 3PQEKTy, 0 U3MEHEHHUIO CTENEHENW OKHCICHUS
XUMHUYECKHX 3JIEMEHTOB, [0 00paTHUMOCTH, 1O YYaCTHIO KaTalu3aTopa). DK30- U SHIAOTEPMUYECKHE
peaxkuuyu, TepPMOXUMHUYECKHE YPaBHEHUS.

[TonsitTue o ckopoctu XuMudeckoi peakuuu. [loHsTue 00 0OpaTUMBIX U HeOOpaTHUMBIX
XUMHUYECKHX peakiusax. [IoHsTHe 0 TOMOTeHHBIX U reTeporeHHbIX peaknusx. [loHsTue o karanuse.
[TonsiTe 0 XUMUYECKOM paBHOBeCUHU. DaKTOpHI, BIUAIOIINE Ha CKOPOCTh XUMUYECKOW pEaKLUU U
MI0JIO’)KEHNE XUMHUYECKOTO PABHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUH, JJIEKTPOHHBIH  OalaHC  OKHCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHe ypaBHEHUH OKUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakiuii ¢ UCIOJIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 2IEKTPOIUTUYECKONW UCCOLMALUU. OJEKTPOIUTHI W HENIEKTpoJauThl. KaThoHBI,
AHUOHBI. MexaHU3M JMCCOIMAlMK BEUIECTB C Pa3jIMYHbIMH BHJIAMU XUMUYECKOU cBsi3u. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIHUTHI.

Peakumu noHHOTO OOMEHa. YCIIOBHS MPOTEKAaHHs peakIuidi HOHHOIO OOMEHa, IOJIHbIE M
COKpalllEHHBbIE WOHHBIE ypaBHEHHUs peakuuil. CBoilcTBa KHUCJIOT, OCHOBaHMN U COJEHl B CBETE
MIPEACTABICHHUH 00 AJICKTPOIUTHIECKON nucconmanun. KadecTBeHHbIC peakiiy Ha HOHBI. [loHsTHE O
TUIPOJIU3E COJIEH.



Xumuueckuii IKcnepumenm:

v/ 03HAKOMIICHHE C MOJENISIMUA KPUCTAUTHYECKHX PEHIETOK HEOPraHMYEeCKHX BEIIECTB —
METaJUIOB U HEMETAIOB (rpaduTa U anmasa), CII0KHBIX BEIIECTB (XJIOpHUIa HATPHS);

v/ HCCIIe0BaHHEe 3aBUCHMOCTH CKOPOCTH XHMHYECKOH PEakIMU OT BO3ACHCTBHUS Pa3iHYHBIX
(hakTopoB,

v/ HCCIIeI0BaHME DIICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOLMAINK KHCIIOT,
1ies104eit ¥ cosieit (BO3MOXKHO UCTIOIB30BAHKUE BUIEO MATEPUATIOB);

v/ NPOBE/ICHUE OMBITOB, WILUTIOCTPHPYIOLINX MPU3HAKH MPOTEKAHHS PEaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHue oca/ika, BbIJEJICHHE I'a3a, 00pa30BaHUE BOJIbI), ONBITOB, MIUIIOCTPUPYIOLIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUi (TOPEHHUE, PEAKIIUH PA3JI0KEHUS, COSIUHEHHUS);

v/ pacrio3HaBaHHe HEOPTaHUUYECKHX BEIIECCTB C IMOMOIIBI0 KAYECTBCHHBIX PEAKIM HA HOHBI,
pelLIeHHEe IKCIEPUMEHTANIBHBIX 3a/1a4.

HemeTtaJuibl 1 UX COeJUHEHHUS

OOmast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC CTEICHH
okucnenus. CtpoeHne u (U3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOr€HOB. XUMHUYECKHUE
CBOWCTBA Ha IpUMepe Xjopa (B3aUMOACHUCTBHE C MeTaUlaMH, HEMeTallJlaMM, IIeJI0YaMu).
XnopoBonopoa. ConsiHast KUCIIOTa, XMMHUYECKHE CBOICTBa, Mojy4deHHe, npuMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOAOPOJA HA OpraHu3M uesjoBeKka. BakHellnne XJIOpUIbl M HUX HAXOXKICHUE B
IpUPOJIE.

OObmas xapaktepuctuka d31aeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucineHus. CrpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB —
KHCJIOpOJia U cepbl. AJUIOTPONHbIE MOAU(PUKALUN KUCIOPOJa U Cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBonoponi, ctpoeHue, Gu3nYecKrue  XUMUIecKrue cBOMCTBa. OKCHABI Cephl KaK MPEICTaBUTEIN
KHUCIOTHBIX OKcuJoB. CepHas KucioTa, (U3MYECKHMEe M XHMHUYECKHe CcBoiicTBa (oOliue Kak
NpEeJCTaBUTENsl KJlacca KHUCIOT M crenuduueckue). XUMUUYECKHE peaklUH, JIeXallde B OCHOBE
IPOMBIIIJIEHHOTO croco0a mosydyeHust cepHoil KucioThl. Ilpumenenue cepHoil kucnotsl. Comnu
CEpHOI KMCIIOThI, KAUeCTBEHHAsl peakius Ha cyiabdar-uoH. HaxoxneHue ceprsl U €€ COeAMHEHUN B
npuposie. XUMHUYECKOE 3arpsA3HEHNE OKPYKalollel cpeibl COeIMHEHUSIMHU Cephl (KUCIOTHBIE JT0K/IH,
3arps3HEeHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MpeI0TBPAIIECHUS.

OOmass  xapakrtepuctuka »1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOEHHs aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHUS. A30T, paclpoCTpaHEHUE B MPUPOJE, PrU3NUecKre U XUMUYECKHE
cBoiictBa. KpyroBopor asora B mpupone. AMMHUaK, ero (pu3MuecKue M XHMHUYECKHE CBOMICTBA,
nojy4yeHue U npumenenue. Com aMMOHUS, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE.
KadecTBeHHass peakuus Ha HOHBI aMMOHHSA. A30THas KHUCJIOTa, €€ MOoJydyeHHe, (QU3UUecKue U
XUMHYECKHE cBoWcTBa (oOmiMe Kak TMpeAcTaBUTENs Kiacca KUCIOT U creruduyeckue).
Hcnonp30BaHrWe HUTPATOB U COJIE aMMOHHS B KaueCTBE MHHEpAIbHBIX yA0OpeHui. XuMHUECKOe
3arpsI3HEHUE OKPYIKAIOLIEN Cpe/ibl COEAMHEHNUAMHU a30Ta (KUCIOTHBIE JOXKAM, 3arpsA3HEHUE BO31yXa,
noyBsl U Bo0éMOB). Docdop, amnorponHbie Mogudukauu Gocdopa, Gpusnueckue 1 XUMHUECKUE
cBorictBa. Oxcun docdopa (V) m dochopHas kucnora, Guznueckue W XUMHUECKHE CBOWCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIOOPEHHIH.

Obmass xapaktepuctuka ds1aeMeHTOB IVA-rpynmel. OcoOEHHOCTH CTpOEHHS aTOMOB,
XapakTepHble CTENEHM OKUCICHUS. YTJepoJ, aIJIOTPONHBbIE MOIU(HUKAIMH, PACIpPOCTpPaHEHHE B
npupoje, pusnyueckne W XUMHUYECKHE CBOMCTBa. AncopOuus. KpyroBopor yrieposa B Npupoe.
Oxkcunpl yriaepoaa, ux (QuU3MUYecKHe U XUMHYECKHE CBOICTBa, NEHCTBHE Ha JKHMBBIE OPTraHU3MBI,
MOJYyYCHHUE W TMPHMEHEHHe. DKOJOTMYeCKHe MpoOJieMbl, CBs3aHHbIe ¢ okcuaom yriepoaa (1V),
TUIIOTe3a M100aJbHOr0 MOTEIUICHHsI KiIMMaTa, TapHUKOBBIN 3¢ dekt. YrompHas KucnoTa u e€ coiu,
ux (uznueckre M XMMHUYECKHE CBOWMCTBA, MOJIydeHHE M NpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHBL. Mcnonb3oBaHue kapOOHATOB B OBITY, MEAMLIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO3UCTBE.



[TepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHUX yriieposa (MeTaH,
3TaH, OJTWIEH, AaleTWIEH, J3TaHOJ, IJIMLIEPUH, YKCycHas Kuciora). I[IpupogHsle HCTOYHMKHU
yIII€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HePTh), IPOAYKTH UX MepepaboTKu (OeH3MH), UX POJIb B
ObITY M NPOMBIIIJIEHHOCTU. [loHSATHE O OMOJOrMYECKH BaXKHBIX BEIIECTBAX: >XKHUpax, Oelkax,
yIIeBOJaX — W HUX pOJM B KM3HU YEIOBEKa. MarepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢pusznyeckre 1 XMUMUYECKHE CBOIMCTBA, MoydyeHHe u npuMeHenne. CoenHeHns
KpeMHusi B mpupoze. O6mme npencrabieHus 06 okcuae kpemaus (IV) m KpeMHHUEBOW KHCIIOTE.
Cunukarel, MX HCHOJb30BaHHWE B OBITY, B IPOMBIIUICHHOCTH. BakHeiliue CcTpouTenbHbIe
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeroH, kene3o0eroH. [IpoGiembl Ge3zomacHOTro
UCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

v’ u3ydeHue 0Opa3ioB HEOPTAHHUYECKHUX BEIIECTB;

v u3ydeHHEe CBOMCTB COJISTHOM KHCIIOTHI, POBEJICHNE KAYECTBEHHBIX PEAKIU Ha XJIOPHUJI-
MOHbI ¥ HaOII0ICHUE TPU3HAKOB UX IIPOTEKAHUS;

v/ ONBITHI, OTpaXaroIHe HU3MICCKUE U XUMUUECKHE CBOMCTBA raJOTCHOB U UX COCIUHCHHIA
(BO3MOKHO HCIOJIB30BAHNE BUIE€OMATEPUATIOB);

v’ 03HaKOMJICHHE C 00pa3liaMu XJIOPHIOB (TAJIOTCHUIIOB);

v 03HaKOMJICHHE C O0Opasiamu Cepsl M €€ COeTUHCHUSIMH (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPUAJIOB);

v’ HabmrojieHne mpoiecca 00yrIIMBaHUs caxapa MO/l ACHCTBUEM KOHIICHTPHPOBAHHON CEPHOI
KHCJIOTHI,

v u3ydeHHe XMMHYECKHX CBOWCTB pa3baBiIeHHON CEPHOM KHMCIIOTHI;

v mpoBefieHHE KAYECTBEHHOW peakiMu Ha Cynb(har-uoH W HaOI0JeHHe Npu3HaKa eé
IIPOTEKaHUS,

v’ 03HaKOMIIeHHE ¢ (DM3UIECKUMH CBOUCTBAMH a30Ta, hocdopa U ux coeuHeHnH (BO3MOKHO
MCII0JIb30BaHUE BUAEOMATEPUAIOB), 00Opa3aMu a30THHIX U GOCPOPHBIX YAOOPEHNUI;

v’ mojydyeHue, COOMpaHWe, PAClO3HABAHME W W3y4YEHHWE CBOMCTB aMMHMaKa, MPOBEJICHHUE
Ka4eCTBEHHBIX PEaKLMil Ha MOH aMMOHHUS U ¢ochaT-uOH U M3y4YEHUE NMPHU3HAKOB UX MPOTEKaHUS,
B3aMMOJICIICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHMCIOTBI C MeJbl0 (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPUAJIOB);

v u3ydeHHe MOJIENel KPUCTAJUTMYECKUX PEIIETOK aiiMasa, rpadura, QpyuiepeHa;

v’ 03HAKOMIICHHE C TPOIIECCOM aJCOPOIUH PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YTIIEM
Y yCTPOMCTBOM IIPOTHUBOrasa,

v\ monydeHue, COOMpaHWe, paclno3HaBaHME W W3YYCHHWE CBOWMCTB YIJIEKHUCIOrO Tasa,
IIPOBEJICHNE KAaueCTBEHHBIX peaKkIUil Ha KapOOHAaT M CHJIMKAT-MOHBI M HM3y4EHHE IMPU3HAKOB HUX
IIPOTEKaHU,

v’ 03HAKOMJICHHE C IPOAYKIIHEN CHIMKATHOMN MPOMBIIIIIEHHOCTH;

v pelieHHe DOKCIEPUMEHTAIBHBIX 3amad 1Mo Teme «BaxkHelmme HeMeTaulbl W HUX
COECTMHEHU».

MeTaybl M X COeIMHEHUS

OO0m1ast xapakTepuCTHKa XMMUYECKUX JIEMEHTOB — METaJJIOB HA OCHOBAaHUH UX TOJOXEHUS B
[Tepuoanueckoit cucreme xumuyeckux osnemMeHtoB JI. M. MeHneneeBa W CTpPOEHUST aTOMOB.
CtpoeHue wMmeTauioB. MeTtamuinyeckass CBsI3b M METaJUIMYecKas KpHUCTaJUIMYecKash peniérka.
DNEKTPOXUMHUYECKUH Psii HAaNpsyKeHUH MeTaioB. PU3MUECKHe U XMMUYECKHE CBOMCTBA METAJIOB.
OO6ume cnocoObl monmy4yeHHs MeTauioB. IIoHATHE O KOPPO3WM METAIOB, OCHOBHBIE CHOCOOBI
3amuTHl UX 0T Koppo3uu. CruiaBbl (CTallb, YyTYH, JOPATIOMAHNANM, OPOH3a) M MX MIPUMEHEHHE B OBITY
Y TIPOMBILIUICHHOCTH.

[I{esrounble MeTauIbl: MMOJOKEeHKUE B Ilepuoanueckoit cucreme XxumMudeckux snemeHTos 1. .
MeneneeBa, CTpOEHHUE UX aTOMOB, HaXOXJICHUE B npupone. Pu3ndeckue U1 XUMUIECKUE CBOMCTBA



(na mpumepe HaTpus U Kanus). OKCUIBl U TUAPOKCUIBI HATpUs U Kanmus. [IpuMeHeHne mieno4HbIX
METAJJIOB U UX COCIMHEHUM.

[IlenoyHo3eMenpHBIE METAJUIBI MAarHUid M KalbLUi: NOJIO)KEeHUE B llepumoamyeckoil cucreme
xumuueckux snementoB [I. M. MenneneeBa, cTpoeHHE HMX aTOMOB, HAaxOXICHHE B IPHUPOJIE.
Ouznyeckue 1 XuMUYEeCKHe CBOMCTBA MarHus U Kaiblius. BaxuHeiive coequueHus Kaibius (OKCU,
TUAPOKCHU, con). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepuonuyeckoil cucreme Xxumuueckux anemeHtos . U.
MenneneeBa, CTpoeHHE aroMma, HaxoxaeHue B mpupozge. dusznueckne U XMMHUYECKHE CBOICTBa
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AIFOMHHHSL.

Kenezo: nmonoxenue B [lepuoanueckoit cucreMe xumuueckux anementos /. M. Menneneena,
CTpPOEHHE aToMa, HaXOKJIeHUe B npupoje. Pusnueckue U XUMMUYECKHE CBOMCTBA xkene3a. OKCcUbl,
ruapokcuabl U conu xenesa (1) u xxenesa (111), ux cocraB, cBolicTBa U MOTy4YEHHUE.

Xumuueckuii IKCnepumenm:

v/ 03HaKOMJICHHE C 00pa3liaMyi METAJIOB U CILIABOB, X (PU3UYECKUMHU CBOMCTBAMU

v’ u3ydeHue pe3ysIbTaToOB KOPPO3UH METAIIOB (BO3MOXKHO MCIIOJIB30BAHIE BUIECOMATEPUAIIOB)

v’ 0COOEHHOCTEH B3aMMOJEHCTBUS OKCHJIA KalblMs M HATpUs C BOJOH (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPUATIOB)

v/ HCCJIEI0OBaHHE CBOMCTB JKECTKOM BOJIBI, IPOIIECCA TOPEHUS JKeJie3a B KUCIOpo/ie (BO3MOXKHO
UCII0JIb30BaHUE BUAEOMATEPUATIOB)

v’ IIPU3HAKOB MPOTEKaHHs KAYECTBEHHBIX PEAKIMii HA WOHBI: MAarHWs, KaJbIUs, aJIOMUHUS,
uaka, xenesa (1) u xemnesa (1), meau (11)

v/ HaOJIOJIEHHE W ONMCAHUE IMPOLECCOB OKPAIIMBAHUS IUIAMEHM HOHAMH HATPHUS, Kalus W
KaJIb1Us (BO3MOYKHO HCIIOJIb30BAHNE BUIEOMATEPUATIOB)

v’ mccneioBaHre aM(pOTEPHBIX CBOMCTB THIPOKCH 1A aTFOMUHUS U THIPOKCH/IA IINHKA

v’ pellieHne SKCIIEPUMEHTATBHBIX 33124 0 TeMe «BakHelme MeTauibl B UX COeMHEHU .

XuMus M OKpyKamoLas cpeia

BemectBa ¥ Marepuaibl B INOBCEAHEBHOW KH3HM uejoBeka. be3omacHoe HCMONb30BaHHE
BEIIECTB M XUMHUYECKHUX peakiuii B ObITy. [lepBas moMomIhs Mpu XUMHYECKHX 0XKOTax M OTPABJICHUSX.

XUMHUECKOE 3arps3HEHUE OKpYyXarolled cpeabl (IpenesibHas JOMYCTHMMasi KOHLEHTpalus
BerecTB, ganee — [1JIK). Ponb xumun B pereHun 3K0I0rn4eckux npooiiem.

Xumuueckuii IKcnepumenm: U3ydeHue oOpaslloB MaTepHalioB (CTEKJIO, CILJIaBbl METAJUIOB,
MOJIMMEPHBIE MaTEPHAIIbI).

Mesxicnpedmemmuuie cea3u

Peanu3zanust MeXIpeIMETHBIX CBs3el NpU U3yYEeHUH XUMHHU B 9 Kilacce OCYILECTBIISIETCS Yyepes
UCTIOIB30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHSATHHA, TaK M TOHATHH, SBISIOIINXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IMKIIA.

OO0ue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: HAy4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CHHTE3, Kilaccu(uKanus, NepuoANYHOCTh, HA0II0JJeHUE, SKCIIEPUMEHT, MOACTHUPOBaHNE, U3MEPEHHE,
MO/J1€]Ib, SIBJIEHUE, TAPHUKOBBIN 3(h(PEKT, TEXHOIOTHsI, MaTEPUATIBL.

®uznka: MaTepus, aroM, OJIJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIUA, H30TOIIbI,
pPaIno0aKTUBHOCTD, MOJIEKYJIA, IIEKTPUUECKUHN 3apsil, TPOBOAHUKH, TTOTYIIPOBOTHUKHU, TUIIEKTPUKH,
(GoTO37eMEHT, BEIIeCTBO, TeJIO0, O0O0BEM, arperaTHOe COCTOSIHME BeEIecTBa, Tra3, pacTBOD,
pPacTBOPUMOCTh, KpUCTAIITNYECKasi PEIIETKA, CIUIaBbl, (PU3NUYECKHE BEIUYUHBI, €AUHUIIBI U3MEPEHNS,
KOCMHUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

Buonorusi: ¢orocunTes, apixaHue, Ouocepa, B3KOCHUCTEMa, MUHEpAIbHbIE yI0OpeHus,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpATBI, TOPHBIC MOPOJIBI, TOJE3HBIE HCKOMAEMBIC,
TOIJIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3VYJIbTATHI

JInuyHOCTHBIE pE3y/lbTaThl OCBOCHHUS IPOrPAaMMBI OCHOBHOIO o00mero oOpa3oBaHUs
JOCTUTAIOTCS B X0/€ OOy4YEeHHsI XMMHUU B €IMHCTBE Y4€OHOH M BOCHHUTATEIBHOM JESATEIHLHOCTH B
COOTBETCTBUHU C TPAJULIUOHHBIMU POCCUHCKUMU COIMOKYIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU
LEHHOCTAMHU, NPUHATHIMH B OOIIECTBE MpaBUJIaMH U HOPMaMHu TIOBEJEHUS M CIIOCOOCTBYIOT
nporeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMATIM3AIMH 00yJarOIINXCSL.

JIMYHOCTHBIE PE3yabTAaThl OTPAXKAIOT TOTOBHOCTh 00YYAIOIIUXCS PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMM U pacIIUpPEHHE OMbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM
YHClie B 4aCTH:

IaTpuoTHYeCKOro BOCMUTAHMSA  IICHHOCTHOTO OTHOIICHHUS! K OT€YECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJIEIWIO, NOHMMAaHMA 3HAYCHHS XUMHUYCCKOW HAyKH B JKU3HU
COBPEMEHHOT0 O00IlIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHON HHGpOpMAIE O NepeaoBbIX
JOCTHKEHUSIX U OTKPBITHSIX MHUPOBOM M OTEUYECTBEHHON XHWMHUU, 3aUHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSAX 00 yCTpOoicTBE MHpa 1 00IIeCTBa.

I'pa:kIaHCKOro BOCIIMTAHUS:

v\ NpEICTaBIECHHSA O COLHMAIBHBIX HOPMax W MpPaBWJIaX MEXKIMYHOCTHBIX OTHOLIEHWH B
KOJUJIEKTHBE, KOMMYHHKATUBHOM KOMITETEHTHOCTH B 0O0IIIECTBEHHO TMIOJIE3HOM,
y4eOHO-HCCIIEI0BATEIBCKOM, TBOPUECKOM U APYTUX BUAAX NEATEIHHOCTH,

v\ TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JESATENLHOCTH IMPU BBIIOJHEHUH YYEOHBIX,
MO3HABATENIbHBIX 33]1a4, BBIOJTHEHHUH XUMHUYECKUX IKCIEPUMEHTOB, CO3/IaHUU y4EOHBIX MTPOEKTOB;

v\ CTpeMileHHs K B3aMMOIOHHMAHHMIO M B3aMMOIIOMOINM B TIPOIECCEe O3TOH yd4eOHOM
NeSITeTbHOCTH;

v\ TOTOBHOCTH OIIEHWBATh CBOE IOBEJCHUE M TOCTYNIKA CBOMX TOBapUIIEHd C MO3UIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUNA OCTYIKOB.

LleHHOCTH HAYYHOI'O NO3HAHUS!

v\ MHpPOBO33pEHUYECKHE  [PEJACTABIEHHS O BENIECTBE M  XMUMHYECKOM  peaKIiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH M COCTABIISIONIAE OCHOBY JUIS
MOHMMAaHMsI CYIIHOCTH HAay4YHOH KapTHHBI MHpa, MPEJCTaBICHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPHUPOJIBI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOAHOM Cpelod, O poJid XUMHUHU B MO3HAHUU
ATHUX 3aKOHOMEPHOCTEM;

v/ 1O03HaBaTeJbHBIE MOTHBBI, HAMpPABICHHBIE Ha IOJyYEHHE HOBBIX 3HAHHN MO XHMHH,
HeoOXoauMBbIe Uil OOBSICHEHUs HaOJII0JaeMbIX TPOLIECCOB U SABJICHWH, IO3HABATEIBLHOM,
MH(GOPMAIIMOHHON U YNTATENbCKON KYJIbTYPHI, B TOM YHCIIE HaBBIKOB CaMOCTOSITEIHLHON paboThI ¢
Y4eOHBIMH TEKCTaMH, CIIPABOYHOHM IJIUTEpaTypOH, JOCTYIIHBIMH TEXHUYECKHUMH CPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

v uHTepec K OOYYEHHIO W MO3HAHHIO, JTFO003HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHHIO, MPOEKTHOM U HCCIEOBATENbCKON JesITeIbHOCTH, K OCO3HAHHOMY BBIOODPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJibHEHIIEM.

®opMHPOBaHNS KYJIbTYPbI 310POBbSI:

v\ OCO3HaHWE [EHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO,
YCTQHOBKH Ha 3JI0POBBII 00pa3 *H3HH, OCO3HAHUE MOCIEACTBUN U HENPHUITHE BPEIHBIX MPUBBIYEK
(Ynorpe06sieHHs! aJIKOroisi, HAPKOTUKOB, KYpEHHs);

v' HeoOXOIMUMOCTH COOJIIOJNEHHsSI MPaBUJI OE30IMaCHOCTH MPH OOpAICHHH ¢ XUMHYECKUMH
BEIIECTBAMHU B OBITY U pEAIbHOM JKU3HH.

TpyaoBoro BOCIIUTAHUSA:

v MHTEpeC K MPAaKTUYECKOMY M3y4EHHIO TPOQECCHii U TPY/Ia Pa3InuHOTO POJIa;



v yBaXeHHE K TPYyAy M pe3yJbTaTaM TPYIOBOM JESTEIBHOCTH, B TOM YHCIIC Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;

v OCO3HAHHBIN BBHIOOP WHIMBUAYATLHON TPACKTOPHH IPOIOIDKEHHS 00pPa3oBaHHs C yUETOM
JIMYHOCTHBIX HWHTCPCCOB U CIIOCOOHOCTH K XUMHH, 06L[I€CTBCHHBIX HHTCPECOB U HOTpGGHOCTGfI,
YCIENHOW MPodeCcCHOHATBHON NeATeIbHOCTH M PA3BUTUS HEOOXOIUMBIX YMEHUH;

v TOTOBHOCTH QJIAIITUPOBATHCS B PO(ECCHOHAIBLHOM Cpejie.

IKOJOrH4€eCKOro0 BOCIIUTAHUSA:

v/ 3KOJIOTHYECKH II€IeCO0Opa3HOe OTHOIIECHHE K MPUPOJIEe KaK MCTOYHUKY JKH3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHMS

v\ NOHMMaHWE IIEHHOCTH 3JI0POBOrO M 0€30MacHOr0 o00pa3a JKW3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DPM3HUECKOMY U ICUXUUYECKOMY 3/I0POBBIO

v\ 0CO3HaHHE IIEHHOCTH COOJIOJEHHsI NpaBWil 0E30MacHOrO IOBEACHUS TNpU pabore ¢
BCIICCTBAMHU, a TAKIKC B CUTyallUAX, YTPOKAOIINX 3J0POBbIO U JKU3HU JIIO[[Cﬁ;

v\ CIIOCOGHOCTH TPHMEHSATH 3HAHHS, MOJydaeMble MPH H3yYEHHUH XHMHH, JUIS PElICHHs
3aJa4, CBSI3aHHBIX C OKPYXKAIOUICH MPUPOIHON Cpefo, JUIsi MOBBIIICHHUS YPOBHSI 3KOJIOTUYECKOM
KYJBTYpBl, OCO3HAaHHS TJIO0ATBHOTO XapakTepa AKOJOTHYECKUX TMPOoOIeM W MyTed UX perieHUs
MoCpCACTBOM METOJ0B XUMHU

v DKOJIOTHYECKOTO MBINIIEHHUs], YMEHHS pYKOBOJICTBOBATHCS KM B I103HABATEIBLHOM,
KOMMYHHUKATHUBHOW U COLIUATIBLHON MPAKTHKE.

METAITIPEJJMETHBIE PE3VYJIbTATBI

B cocraBe MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIIAIOT 3HAYMMBIC JJIA (1)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUSI OOIeHAyYHbIe TMOHATHS (3aKOH, TEOpHs, NPUHLUI, THUIOTEe3a, (akT, cucrema,
MPOLIECC, SKCIEPUMEHT U JPYroe), KOTOpbIe HCIOJB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUeOHBIX
MpeAMETax U TMO3BOJISIOT Ha OCHOBE 3HAHMM M3 ITHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O
LEJIOCTHOW Hay4YHOM KapTHHE MHpa M YHHMBEpCalbHble YydeOHble AeHCTBHsS (IO3HABaTENbHBIE,
KOMMYHHUKAaTHBHbBIE, pEryJIsTUBHBIE), KOTOpble 00ecnednBaoT (HOpMUPOBAaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBIECHUIO YU€OHOM! €ATEIIbHOCTH.

IMo3naBaTebHbIe YyHHBepPCAIbHbIE yUeOHbIE AeiicTBUSA

Ba3oBble 1oruveckue aeicTBUA:

v/ yMEHHS UCTOTB30BaTh MPUEMBI IOTHYECKOTO MBINUICHUSI TIPH OCBOCHHUH 3HAHHIA;

v/ packphiBaTh CMBICI XHUMHYCCKUX TOHATHH (BBLACISTh WX XapaKTepPHbIC TMPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMHU MOHATHIMH);

v HCIIOJIBb30BAaTh IIOHATHUA JIA 00BICHEHHUS OTACJIBHBIX q)aKTOB n ﬂBHeHHfI;

v BBIOMpAaTh OCHOBAHUS M KPUTEPHU ISl KIACCH(HKAIMA XHMUYECKUX BEIIECTB H
XUMHUYECKHX PeaKIuii;

v YCTaHABJIIMBATh MMPUYUHHO-CIICACTBCHHBLIC CBA3H MCKIY 00BbEKTaMHU HN3YUCHUA, CTPOUTH
JIOTUYCCKUE PaACCYKIACHUA (I/IH)IYKTI/IBHI)IG, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), J€JIaTb BBIBOABI U
3aKJIIOYCHHUS;

v\ yMeHHE NPUMEHATHh B MPOIECCE MO3HAHUS MOHATUS (MPEJAMETHBIE W METANpPEIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIONIb3yEMbIE B XUMUH;

v' 1peoOpa3oBhIBATH IMHPOKO TPHUMEHSIEMBIE B XHMHH MOJEIBbHBIE MPEICTABICHUS —
XUMHUYECKHH 3HaK (CUMBOJ 3JI€MEHTa), XUMHueckas (opMylia U ypaBHEHHE XUMUYECKON peakiuu —
IpU pelIeHnd y4eOHO-TI03HAaBATENbHbIX 33/1ay, ¢ YYETOM 3TUX MOJIEIbHBIX MPEACTABICHUIN BBISIBIATH
U XapaKTCpU30BATb CYHICCTBCHHBIC IMPU3HAKH HU3Yy4YaCMbIX 00BEKTOB — XHUMHYECKHX BCIICCTB U
XUMHYECKUX PEAKIIUH;

v BBIIBIIATH OOIIME 3aKOHOMEPHOCTH, TMPHYMHHO-CIICACTBEHHbBIE CBS3H W MPOTHBOPEYHUS B
HN3YYaCMBbIX MPOHCCCaxX U ABJICHUAX.



ba3oBrle uccienoBare/bCKue 1eHCTBHA!

v\ yMEHHWE WCIOJb30BaTh IOCTABICHHBIC BOMPOCHI B KayeCTBE MHCTPYMEHTA IO3HAHHS, a
Takkeé B KauecTBE OCHOBBI s (OPMUPOBAHUS THUIIOTE3bl MO TPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

v mpuoOpeTeHHe OIbITa MO IUIAHKPOBAHHIO, OPTaHM3AlMH M IPOBEICHUIO YYECHHYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOJI0AaTh 3a XOJOM IMpPOLEecca, CaMOCTOSITENbHO MPOTHO3UPOBAThH €ro
pe3ynbTaT, (GopMmynHpoBaTh OO0OOHIEHHMS W BBIBOJABI IO pe3yJbTaTaM IPOBEIEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

Pabora ¢ unopmanmeii:

v yMeHHWE BBIOMpATh, aHAIM3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIUIO Pa3INYHBIX BUIOB
u (GopM mIpeacTaBiCHUS, MOIYYaeMYI0 M3 pPa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJIpHAs JUTepaTypa
XUMHUYECKOTO COJIEPXKaHMs, CIPABOYHBIC MOCOOMs, pecypchl MHTepHeTa), KpUTHUECKH OLIEHWBAThH
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

v\ yMeHHWE MPUMEHSATH Pa3JIMUHbIe METOJbI M 3alPOCHI IIPU MIOMCKE U 0TOOpe MHMOPMAIMU
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIOJHEHUS Y4eOHBIX M MO3HABATEIbHBIX 3a]a4
OIPEIEIIEHHOTO TUIIA

v npuoOpereHre OnbiTa B 00JAaCTH HCIOJIb30BaHUS HH(POPMAIIMOHHO-KOMMYyHUKATHBHBIX
TEXHOJIOTHi, OBJIaJIcHUE KYJIbTYpOM aKTUBHOI'O HCIIOJIb30BAHUS PA3IMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO POpMY IpeacTaBieHus HHGOPMAIIUU U WILTIOCTPUPOBATD
pemaemple 3a/a4d HECJIOKHBIMH CXEMaMH, AWarpaMMaMu, ApYyruMH (opmMamu rpadukd U HX
KOMOWHAITASIMU;

v\ yMEHHWE HWCIOJIb30BaTh M aHAJIM3UPOBaTh B IpoOIlecce y4eOHOM W MCCIENOBATENIbCKOM
JEeSTENIbHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CETLCKOTO X034HCTBA U TPAHCIIOpTa Ha
COCTOSTHUE OKpY’Karollel IpUPOTHON cpeibl.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

v\ yMeHHs 3aJaBaTh BOMPOCHl (B Xonae muamora u (WIM) AUCKYCCHH) MO CYIIECTBY
oOcyxnaeMol  TeMbl, (QOPMYJIHPOBaTh CBOM HPEIJIOKEHUS OTHOCHUTEIBHO  BBIOJHEHMS
MPEJI0KEHHOM 3a/1a4u;

v yMEHHUs MPEICTABIATH TOJYYCHHBIE PE3YIIbTATHI TO3HABATELHON JESTENBHOCTH B YCTHBIX
M THCbMEHHBIX TEKCTaX; JeNaTh NPE3CHTALHUI0 pPE3YJbTAaTOB  BBINOJHEHUS XHMUYECKOTO
JKCIIepUMEeHTa (J1AOOPaTOPHOIO OMbITA, Ta0OPAaTOPHOI PabOTHI IO MCCIEIOBAHNIO CBOMCTB BEILECTB,
y4e0HOTO MPOEKTA);

v\ yMeHHs y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEILHOM M
UCCIIEIOBATEIbCKON JAEATEIbHOCTH MPU PEIICHUH BO3HUKAIOUIMX MPOOJIeM Ha OCHOBE y4yéTa OOIIMX
MHTEPECOB M COIJIACOBaHMA MO3MIMK (0OCYKIeHHS, OOMEH MHEHHMSMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JEUCTBUM, ONpeAeNieHue KPUTEPUEB MO OI[EHKE KayecTBa BBITOJHEHHOM
paboThI U IpyTHE).

PeryasiTuBHbIe yHHBepcaJlbHbIe y4eOHbIE 1eCTBHUSA:

v\ yMeHHE CaMOCTOSITENIBHO OMpPEAEISTh IENH JeITeIbHOCTH, UIAHUPOBATH, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIBHOCTD;

v BeIOMpaTh HanboIee 3 (HeKTUBHBIE CIIOCOOBI pelIeHHsT YIEOHBIX U MO3HABATEIBHBIX 33/1a4;

v caMOCTOSITEIFHO COCTAaBISITh WM KOPPEKTHPOBATH TPEIOKEHHBIA aJrOPUTM JIEHCTBHUIA
OpY BBIMOJHEHUM 3aJaHUi ¢ y4ETOM IOJIyYe€HUS HOBBIX 3HaHMA 00 H3yyaeMbIX OOBEKTax —
BELIECTBAX U PEAKLIMSX;

v\ OlICHWBAaTh COOTBETCTBHME IOJYYCHHOTO pe3yJbTaTa 3asBICHHOW IEJH, YMEHHE
HCIIOJIB30BATh U AHAJTU3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 3a/1aHUM.

I[TPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yAbTaTOB IO OCBOCHHMIO O00S3aTEIBHOIO  COZACp)KaHUS,
YCTAaHOBJICHHOTO  JaHHOW  deaepalbHOM  pabouyeit  mporpamMMoil, BBIICIAIOT: OCBOCHHBIC



00yJaromMMUCS HAYYHBIC 3HAHUS, YMEHHS U CTIOCOOBI NEHCTBUH, crienupuyecKue s MPeaAMETHOM
obnactu «XuMHs», BUABI JNEATEIHLHOCTH MO MOJYyYEHUIO HOBOTO 3HAHHWA, €ro HMHTEPIpEeTaIuH,
peoOpa3oBaHUIO0 U MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYyalHsIX.

K konmy oOyueHus B 8 KJiacce MpeIMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

® DACKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX IIOHSATHNA: aToM, MOJIEKYyJa, XUMHYECKUH
9JIEMEHT, TPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOpOJIHAs U HEOJHOPOHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs W MOJEKYJSIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBas JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBI 00BEM, OKCHI,
KHCJIOTA, OCHOBAaHHE, COJIb, 3JEKTPOOTPUIIATEILHOCTh, CTETICHh OKHCJICHHS, XUMHUYECKash peaKius,
KIIaCCU(UKAILIUS PEaKIUi: pPeaKkIHh COCIUHEHUS, PEAKIMH pPA3JI0KCHUS, PEAKIUU 3aMeIIeHUs,
peakuu OOMEHa, SK30- M JHJIOTEPMUYECKHE PEaKIMH, TEIIoBoW 3(PQeKT peakiuu, SApO aToMma,
JJIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOUTallb, PaJuyc aromMa, XMMHUYEcKas CBS3b, MOJIApHAS M
HETOJISIpHAsT KOBaJICHTHAsl CBSi3b, MOHHAs CBA3b, WOH, KaTHOH, aHUOH, PAacTBOpP, MaccoBas IOJIs
BelecTBa (IIPOLICHTHAs] KOHIIEHTPAIHs) B paCTBOPE;

® IJTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHH M MPUMEHSTh 3TH TMOHSITHS
IIPU ONKMCAHMM BEIIECTB U UX MPEBPAIICHUII;

® [ICIT0JIB30BATh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJICHHS (OPMYJ BEHISCTB U ypPaBHCHHMA
XUMUYECKUX PEaKLUid;

® OIIPECIIATh BaJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTETICHb OKUCIICHUS
9JIEMEHTOB B OWHApHBIX COCAMHEHUSAX, MPUHAIJICKHOCTh BEIIECTB K ONpEeAeNEHHOMY Kiaccy
coequHeHUN Mo (opmylaM, BUJ XUMUYECKON CBsI3U (KOBAJICHTHAs UM MOHHAS) B HEOPTaHHMUYECKUX
COCTMHECHUSIX;

epackpbiBaTh cmblicn Ilepuoguueckoro 3akonHa J[. W. MennpeneeBa: JIeMOHCTpUPOBATH
MOHUMAaHUE TEPUOIUIECKON 3aBUCUMOCTH CBOWCTB XMMHYECKUX AJIEMEHTOB OT WX TOJIOKEHUS B
[lepnonnueckoil cucreme, 3aKOHOB COXPAHEHHS MAcCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

® ONIUCHIBATh U XapaKkTepu3oBaTh TabiauuHyio Gopmy Ileproanueckoil cucTeMbl XMMHUYECKHUX
AIIEMEHTOB: pa3inuaTh MOHATHS «r1aBHas moiarpynna (A-rpymma)» u «mobouyHas noarpynmna (b-
rpynmna)», mMajable U OOJbIIME MEPUOJbl, COOTHOCUTH 0003HAYEHMsI, KOTOPbIE MUMEIOTCS B TaOiule
«llepnogmueckass cucrema xumudeckux odnemMeHtoB J[. WM. MengeneeBay ¢  4YHCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsia sapa, oOIIee YHCIIOo
AJIEKTPOHOB U PacHpeieNIEHue UX MO 3JIEKTPOHHBIM CII0SIM);

e KiIacCU(UIMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHWYECKHe BEIeCTBa, XHMHUYECKUE
peaxiuu (1Mo YUCIy U COCTaBY YYaCTBYIOIINX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY P HEKTY);

® XapaKTeprU30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMUHBIX KIACCOB,
MOATBEPKJasi OMUCAHUE NPUMEPAMHU MOJEKYISPHBIX YPaBHEHUU COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIuii;

® IPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH NIPOTEKAHHS XUMHYECKUX MPEBPAICHUH B Pa3TUIHBIX YCIOBHUSX;

® BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO 3JeMeHTa Mo (opMyle COeAMHEHMs, MAacCOBYIO JOJI0 BEIeCTBA B pacTBOpE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKiIni;

® [[PUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON [EATEIBHOCTH — aHalIW3 W CHHTE3,
CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3allNI0, KI1acCU(DHUKAIINIO, BBISBICHIE TPUUYNHHO--CIIEICTBEHHBIX
CBsI3€M — JUIsl U3YYEHUS] CBOMCTB BEHIECTB U XMMHUUYECKHX PEAKIUH, €CTECTBEHHO-HAYYHbIE METObI
NO3HAHMS — HAOJIIO/ICHUE, U3MEPEHUE, MOJICTUPOBAHKE, SKCIIEPUMEHT (PealibHbIN U MBICICHHBIN);

® CJIeIOBATh MIPaBWJIAM MMOJIH30BAHUS XUMHUECKON MOCYA0N U TaOOPaTOPHBIM 000PYIOBAHHEM,
a Takke MpaBWiIaM OOpaIlleHUsl C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBIMOJIHEHUIO



7a00paTOPHBIX XUMHUYECKHX OMNBITOB IO TMOJYYCHHIO M COOMpPAaHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJla W KHCJIOpOJa), MPHUTOTOBJICHHUIO PACTBOPOB C OMNPEASIEHHOM MacCOBOM JIOJICH
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILEIOYEH U KUCIOT C TIOMOIIBI0 HHAUKATOPOB (JIakMyc, (peHonranen,
METHUJIOPAHXK U APYTHUE).

K konny oOyuenus B 9 kJiacce IMpeAMETHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® DacCKpbIBaTh CMBIC] OCHOBHBIX XUMHYECKHX TOHATUH: XHUMHUYECKUU DJIEMEHT, aToM,
MOJIeKyJla, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CJIO)KHOE BEUIECTBO, BaJICHTHOCTD,
AIIEKTPOOTPHILATEIEHOCTh, CTETIEHb OKUCICHHS, XUMHYECKasi peaklusi, XUMUYECKasi CBSA3b, TETUIOBOU
3peKT peakumu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, OJICKTPOIUTHI, HEIJIEKTPOIUTHI,
JNEKTPONIUTHYECKAsT JIUCCOLMALINSA, pPEaKIMM HOHHOro OO0MeHa, KaTanu3aTop, XHUMHYECKOe
paBHOBecHe, 0OpaTuMble U HeoOpaTHMblE pPEaKLUH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKIINU,
OKHCITUTENb, BOCCTAHOBHUTEIb, OKHCIEHHE M BOCCTAHOBJICHHE, aUIOTPONUsS, aM(OTEPHOCTD,
XUMHAYeCKasi CBsI3b (KOBAJICHTHAsI, MOHHAS, METAJUTMUYECKasi), KPUCTAJUINYECKAs PEHIETKA, KOPPO3HS
METAJIJIOB, CIUIABbI, CKOPOCTh XUMHUYECKOW peakluu, MpeAenbHo Aonyctumas KoHneHtpanus [1JIK
BEIIIECTBA,

® JUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHMUYECKUX MOHATUN U MPUMEHSATH 3TH MOHSATUS
IIPY OTIMCAaHWH BEIIECTB M UX MPEBpAILCHUI;

® [ICTI0JIB30BaTh XUMHUYECKYI0O CHUMBOJIMKY Ji COCTaBJeHHsS (OpMyINl BEIIECTB U YpPaBHEHMIA
XUMHYECKUX PEAKIIUN;

® OIPEENATh BaJICHTHOCTh M CTEMEHb OKHCICHUS XHMUYECKUX SJIEMEHTOB B COCIMHEHHSIX
pa3IMYHOTO COCTaBa, NPUHAAJICKHOCTh BEIIECTB K ONPENCNEHHOMY KIIACCy COCIWHEHHH I10
dopmynaM, BUJ XMUMHUYECKOH CBsI3M (KOBAJICHTHAs, WOHHAS, METAJUITMYECKas) B HEOPTaHHMYECKUX
COEJMHEHUAX, 3apsii MOHA MO XUMHYECKOW (opMmyse, XapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COEMHEHUH, TUI KPUCTAJUINYECKOH peIETKH KOHKPETHOTO BELIECTBA;

e packpeiBaTh cMmbich [lepuognueckoro 3akona . M. MenzaeneeBa U 1€MOHCTPUPOBATH €r0
NOHMMAaHME: OIHUCHIBATh W XapakTepu3oBaTh TaOmmuHyto Qopmy Ilepuonmveckoil cucTeMsl
XUMHYECKHX DJIEMEHTOB: pa3inyaTh TOHATHS «riIaBHas noarpynna (A-rpynma)» u «mmoOodHas
noarpynna (b-rpynna)», Maibsle U GOJIbIINE EPUOJIBI, COOTHOCUTH 0003HAUEHHUsI, KOTOPbIE UMEIOTCS
B IEPUOJNYECKON TalluIe, C YUCIOBBIMH XapaKTEPHUCTUKAMHU CTPOECHUS AaTOMOB XHUMHUYECKUX
3JIEMEHTOB (COCTaB U 3aps] Apa, oOlIee YHUCIIO ITEKTPOHOB U paclpesielieHue UX MO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHATH O0IIHME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB AJIEMEHTOB M MX COCIWHECHUU B
npezenax MaJlbIX TIEPUOJIOB U TIIABHBIX HOATPYII ¢ YIETOM CTPOSHHS UX aTOMOB;

e KTacCU(PUIIMPOBATh XUMHYECKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA, XHUMHUYECKHE
peakuuu (IO YUCIy M COCTaBYy y4YacTBYIOIIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
U3MEHEHUIO CTETIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

® XapaKTepu30BaTh (ONMUCHIBATH) OOLIME U CHEU(PUUECKUe XUMHUECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEP)KIas OMUCAHHWE NPUMEPaMU MOJEKYJSPHBIX M HOHHBIX YpaBHEHHM
COOTBETCTBYIOINX XUMUYECKAX PEAKITHIA;

® COCTABJIATh ypPaBHEHUS HIJIEKTPOJIMTUYECKON JUCCOIMALMK KHUCIIOT, IEeNoYed | coieil,
MOJTHBIE W COKpam€HHbIE YpaBHEHWS pEakIii HWOHHOTO OOMEHa, YypaBHEHHS peakIui,
MIOJITBEPIKTAIOIINX CYIIECTBOBAHNE TEHETUIECKOM CBSI3M MEX/Ty BEIIIECTBAMH PA3IMYHBIX KIIACCOB;

® DacKpbIBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKLUUNA  MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLuii;

® [[POTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU
NPOTEKaHUS XUMUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;



® BEIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JOJIO
XUMHUYECKOTO JJIEMEHTa MO0 (OopMysie COCIMHEHHUS, MacCOBYIO [OJIO BEIIeCTBA B pacTBOpE,
IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peakinu;

e coOMIOIaTh MpaBHiIa MOJIb30BAHMS XUMUYECKOH MOCYI0i 1 J1abOpaTOpHBIM 000PYAOBaHUEM,
a TaKKe IpaBuiIa OOpalleHHsl C BEIIECTBAMHM B COOTBETCTBMU C MHCTPYKLUSAMH I10 BBIOJHEHUIO
7a00paTOPHBIX XUMMUYECKHX OIBITOB IO IOJYYEHHIO M COOMpPAHUIO TIa3000pa3HbIX BEILECTB
(aMMmaka U yrieKucioro rasa);

® [IPOBOJIUTh PEAKLUH, MOATBEP)KIAIOIINE KAadeCTBEHHBIH COCTaB pPA3JIMYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM NYyTEM XJOpHA-, OpoMuA-, MOAUA-, KapOoHaT-, docdar-, cummkar-,
CyJIB(baT-, THAPOKCUA-UOHLBI, KATUOHBI aMMOHUA U MOHBI U3YYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIHC B
BOJIHBIX PAaCTBOPAX HEOPraHUYECKUX BEILECTB;

® [IPUMCHATL OCHOBHBIC OIICpalun MBICITUTEIIbHOM ACATCIIBHOCTH — aHaJInu3 W CHHTC3,
CpaBHEHHME, 0000IlEHHE, CHUCTEMAaTHU3ALUIO, BBIABICHUE NPUYMHHO-CIEACTBEHHBIX CBSA3eH — i
U3y4eHHsI CBOICTB BEIIECTB U XMMHUYECKUX PEAKLMH, €CTECTBEHHO-HAyYHbI€ METO/bI MMO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peaIbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonnyecTBo yacos
Ne /i HawnmMenoBaHue pa3eiioB U TEM IIPOrPaMMBbI KouTponshsie [IpakThyueckue ONeKTPOHHBIE
Bcero o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboThI
Pa3nea 1. IllepBoHayaibHble XHMHYECKHE MOHATHS
11 XuMus — BaxkHasi 00J1acTh €CTECTBO3HAHUS U IPAKTUUECKON 5 2 BuGmorexa [IOK
JEATETLHOCTH YeJIOBEKa
https://m.edsoo.ru/7f41837c
1.2 BemecTBa u XUMHUYECKHE PEAKITUN 15 1
Wtoro no pazneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
2.1 Boznyx. Kucnopon. [Tousarue 06 okcumax 6 1 Bu6nmorexa [TOK
2.2 Bogopou. IToHsTHE O KUCTIOTAX U COTSAX 8 1 https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [loHsiTHE 00 OCHOBaHUSIX 5 1 1 Bu6nunorexa [TOK
2.4 OCHOBHBIE KJIaCChl HEOPIaHMYECKUX COEIMHEHUI 11 1 1 https://m.edsoo.ru/7f41837c
HWroro no paznery 30
Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHne aToMoB.
Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUA
31 [Mepuonunueckwuii 3akon u [lepuoanueckas cucTeMa XUMHYECKUX 7 bubnmnorexa [JOK
aneMeHTOB [I. 1. Mengaeneesa. Ctpoenue atoma https://m.edso00.ru/7f41837c
3.2 Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 8 1 bubmaorexa LIOK
https://m.edsoo.ru/7f41837c
Wtoro no pazneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 6



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

KonnuectBo yacoB

DIIEKTPOHHBIE

Ne /it HanmenoBanue pa3zienoB U TeM NporpaMMbl Beero Kontponbsusie [Ipaktuueckue 06pa3OBATEBHBIE PECYPCHI
paboThI paboThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriyOiaeHne 3HaHUI OCHOBHBIX pa3/enoB Kypca 8 5 1
KJlacca
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIUit 4 BH6J_IH0TeKa HOK
https://m.edso00.ru/7f41a636
13 DIEKTPOIUTHYECKAS JUCCOIUAIUS. XUMHUECKUE PEAKIINH B 8 1 1
pacTBopax
Hroro no pazneny 17
Pa3zgen 2. HeMeTa/JILI M BX CO€IUHEHUS
21 OO61mas xapakTepucTHKa XUMUYEeCKUX dyeMeHToB VIIA-rpymnmbl. 4 1
l'anorenst
29 063112151 XapaKTepUCTHKa XuMudeckux 3nemMeHToB VIA-rpynnel. Cepa 6
1 €€ COCAMHCHUA bu6mmoreka [IOK
23 OO61mas xapakTepuUCTHKa XUMUYECKUX AIeMEHTOB VA-Tpymibl. A30T, ; 1 https://m.edsoo.ru/7f41a636
bocdop U UxX COeTUHEHUS
24 OO01mas xapakTepuCTHKa XUMUYECKUX JIeMEeHTOB |V A-rpynmbl. 8 1 9
VYriiepoa ¥ KpeMHHN U UX COCTUHEHUS
Hroro mo pazueny 25
Pa3nes 3. MeTasiibl 1 UX COeINHEHUSI
3.1 OO0111e CBOMCTBAa METAIIIOB 4 Bu6mmrorexa LIOK
3.2 BakHelire MeTauIbl ¥ UX COSAVNHEHHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nea 4. Xumus n okpyxapmas cpeaa
4.1 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA 3 BH6J_MOTeKa IOK
https://m.edsoo.ru/7f41a636
Wroro o pasnmeny 3
PeszepBHOe Bpemst 3 BH6J.IHOTeKa LOK
https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7



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

8 KJIACC
KonunuectBo yacos
No Tema vboka K I DIIEKTPOHHBIE
o/n yp Beero OHTPOJILHBIC pPaKTHYECKHE OGPA3OBATENHHEIE PECYPCHI
paboThI paboThI
1 ITpeamer xumuun. Poib XUMHH B )KU3HU YeJIOBEKa. Tejia U BElecTBa 1 bubmaorexa LIOK
pea ) ’ m https://m.edsoo.ru/ff0d210c
2 [TousTre 0 MeTOAaX MO3HAHUS B XUMUH 1 Bubmzorexa HOK
A https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padorta Ne 1 mo reme: «lIpaBuna paboTsl B taboparopuu bu6nmorexa LIOK
3 N 1 1 ]
U IpUEMBI 00OpaIeHHUs C JTa00PATOPHBIM 000PYIOBAHUEM) https://m.edsoo.ru/ff0d23dc
4 Yucrele BemecTBa U cmecu. CriocoObl pas3aeeHus cMmecei 1 Bubmzorexa HOK
m ) pasi https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 no Teme: «Pa3nenenue cmeceil (Ha mpumepe bubnnorexa [JOK
5 . 1 1 )
OYKCTKH TIOBAPCHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8
bubnunoreka LIOK
6 ATOMBI M MOTICKYIIBI 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB 1 bubmorexa LHOK
' https://m.edsoo.ru/ff0d2be8
8 IIpocThle 1 COKHEBIE BEMIECTBA 1 Bubmuorexa IOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPDHOE YUECHUE 1 bubmiorexa LJOK
yAp yd https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYeckas popmyna. bubnmorexa LIOK
10 1 )
BasleHTHOCTh ATOMOB XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 MaccoBas 1011 XUMAYECKOI0 DJIEMEHTA B COEIUHEHNH 1 bubmorexa LIOK
Al 2 https://m.edsoo.ru/ff0d350c
but6mmorexa [IOK
12 KomuuecTBo BemecTBa. Moinb. Mossipaast Mmacca 1 hitps://m.eds00.ru/ff0d5230
13 dusnueckre U XUMHYECKUE SIBICHUA. XUMHUYECKAs! PEAKIIIS 1 Bubmorexa OK
. peakit https://m.edsoo.ru/ff0d37fa
. bubmuotexa [JOK
14 | IlpusHaku U yclOBUS MPOTEKAHUS XUMHUECKUX pPEeaKIni 1

https://m.edsoo.ru/ff0d3al6
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bubmuoreka [JOK

15 | OtHocurenbHas aroMHast Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca hitps://m.edsoo.ru/ffod323c
16 | 3akoH coxpaHEHMs MacChl BEIIECTB. XMMHUECKHUE YPAaBHEHUS bubmorexa LHOK
: https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KoinyecTBa, Macchl BELECTBA 10 YPABHEHUSAM bubmumorexa [IOK
XUMHYECKMX PEaKIyii https://m.edsoo.ru/ff0d5708
18 Knaccudukanust XaMUUeCKUX peakiuid (COSTMHEHUS, PA3JIOKEHUS, bubmuorexa [JOK
3aMeIeHus, OOMEHA) https://m.edsoo.ru/ff0d3f34
19 O06o01IeHre U cucTeMaTr3alus 3HaHui 1o TeMe: "Beniectsa u bubnmoreka [JOK
XUMHYECKHE peakiun" https://m.edsoo.ru/ff0d40c4
20  KonutpomnbHas pabota Nel o Teme: «BemecTBa 1 XUMHUYECKUE PEAKITUI» bubmmorexa LHOK
https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech ra3zos. Cocras Bo3ayxa. Kucinopoa — sneMeHT u bu6mmoreka [IOK
npocroe BeniectBo. O30H https://m.edsoo.ru/ff0d448e
29 duznyeckue 1 XUMUYECKHE CBOMCTBA KUCIOPO/a (peakuu OKUCIEHUS, bubnnorexa [JOK
ropenue). [Toustue 06 okcumax https://m.edsoo.ru/ff0d4614
23 CniocoOblI MoTydeHus KHUCI0po/ia B 1a00paTOPUU U MPOMBIIIEHHOCTH. bubnnoreka [JOK
[MpumeHeHue KucIopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3 PexT XUMUIECKOI peakIuu, TOHITHE O TEPMOXUMUYECKOM bubnuotexa [JOK
24 .
YpaBHEHUH, 3K30- H DHJOTEPMHUYECKUX PEAKIIUIX https://m.edsoo.ru/ff0d4790
TonnuBo (He( Tk, yroiab U MeTaH). 3arpsi3HeHue BO3AyXa, CIOCOObI €ro bubnnoreka [JOK
25 .
NPeI0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
[IpaxkTuueckas padora Ne 3 o teme: «[lonydenue u cobupanue bubnuoreka [IOK
26 . .
KHCJIOPO/Ia, H3yYEHHE €T CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27  Bomopom — 3JeMEeHT U MPOCTOe BemecTBO. HaxoxieHne B pupoie bubmorexa [TOK
' https://m.edsoo.ru/ff0d4dd0
8 dusnueckue U XUMUUECKHE CBOMCTBA BoAopoaa. [IpuMeHnenue bubnuorexa [IOK
BOJIOPO/IA https://m.edsoo.ru/ff0d4dd0
29  TlonHsTHE O KUCIOTaX U COMSAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 | CrocoObl MoTyYeHHs BOJIOPO/Ia B JIA0OpATOPUHU bubmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padora Ne 4 o teme: «Ilonmydenue u cobupanue bubnuorexa [IOK

BOJIOPO/Ia, U3yUEHHUE €r0 CBOWCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d323c
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
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

bubmuoreka [JOK

32 | MounspHsliii 006EM Ta30B. 3aKOH ABOTAIPO 1 https://m.eds00.ru/ff0d542e
33 Breruncienns o0bMa, KOJIMYECTBA BEIISCTBA T'a3a MO €r0 U3BECTHOMY 1 bu6mmoreka [IOK
KOJIMYECTBY BEIICCTBA WK 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brraucnenust 00bEMOB ra3oB 10 YpaBHEHHIO PEAKIIMH HA OCHOBE 3aKOHA 1 bubmumorexa [IOK
00BEMHBIX OTHOILIEHUI Ta30B https://m.edso0.ru/ff0d5708
35 dusnyeckue U XUMUYECKHUE CBOMCTBA BOJIBI 1 bubmoreka LJOK
https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36  CocraB ocHoBanui. [TonsiTue 00 MHIUKATOpaX 1 https://m.e ds;f).ru 16005962
37 Bona xak pactBopurens. HachllieHHbIE M1 HEHACBIILIEHHBIE PACTBOPHI. 1 bubnnorexa [HOK
MaccoBasi 10J1s1 BEIIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40
38 [Ipaktuueckas pabora Ne 5 mo Teme: «lIpuroroBienue pacTBOpoB ¢ 1 bubnnoreka [JOK
orpe/IeIEHHON MacCOBOM JI0JICH pacTBOPEHHOTO BELIECTBA» https://m.edsoo.ru/ff0d5eba
39 KontponbHas padota Ne2 o teme: «Kucnopoa. Bogopoa. Bomay» 1 ﬁggi%ﬁi%igﬁﬁlffo 46342
40  Oxcupsl: cocTaB, KlIaccH(HKAIIKSI, HOMEHKIATypa 1
HOJ‘ny[IeHI/Ie u XI/IMI/I‘ICCKI/(Ii CB:ﬁCTBa KI/ICJ‘IOTHL?;)P; OCHOBHBIX U BH6H.HOTeKa Lok
41 ’ 1 https://m.edsoo.ru/ff0d664e
aM(dOTepHBIX OKCUJIOB
42 OcHoBaHHUsI: COCTaB, Ki1accuUKaIysl, HOMEHKIATypa 1 Bu6nuoreka [IOK
43  TlonydyeHue U XUMUYECKHE CBOWCTBA OCHOBAHM 1 https://m.edsoo.ru/ff0d67ca
44  Kucnotsl: coctaB, kKiaccuuKaius, HOMEHKIIaTypa 1 bubmuorexa [JOK
45 | TlonmydyeHHe ¥ XMMUYECKUE CBOMCTBA KUCIIOT 1 https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATypa, CIOCOObI MOTYyYEHUS, XUMUYECKHE 1 bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/00ad9474
47 [IpakTuueckas padbora Ne 6. Pemenue SKCIEPHMEHTAIBHEIX 38718 11O 1 BI/I6J‘I-I/IOTeKa [HOK
TeMe «OCHOBHBIE KIIACChl HEOPTAHUUYECKUX COSAMHEHU» https://m.edso0.ru/00ad9b7c
48  T'enerwdeckas CBS3b MKy KJIACCAMHU HEOPTaHUIECKUX COCTMHECHUHN 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/00ad9a50
O06o0mIeHne u cucreMaru3anus 3HaHui o TeMe: "OCHOBHBIE KJIACCHI bubnmoreka [JOK
49 HEOPraHUYECKUX COCTUHEeHU" . https://m.edso0.ru/00ad9cb?2
50 KonTposnbnas padora Ne3 no teme: "OcHOBHBIE KIacChl 1 bubnnorexa [JOK

HEOPTraHWYECKUX COeANHEHUI"

https://m.edsoo.ru/00ad9ela
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[lepBble MOMBITKY KIACCU(PHUKAIIMNA XUMUYECKUX 31eMeHTOB. [loHsATHE 0 bubnuoreka [IOK
o1 IpyIIax CXOAHBIX JIECMEHTOB ! https://m.edsoo.ru/00ad9ffa
52 Ilepuoanueckuii 3akoH u [leproanyueckas cucTeMa XUMHUYECKHUX 1 bu6mmoreka [IOK
snemenToB Jl. 1. Menzeneesa https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
53 Tlepuomsi, rpymmet, noarpymms! . https://m.edsg).ru/OOadaSZC
54 Crpoenue atoMoB. CocTaB aTOMHBIX siziep. M3oTomnbl 1 Egggl/ﬁ:iggﬁlo()a da34?
55 CtpoeHue AIeKTPOHHBIX 000I0YEK aTOMOB 3JIeMeHTOB [lepuonndeckoit 1 bubnmoreka [JOK
cucremsl J[. 1. Menpaeneesa https://m.edso0.ru/00ada6bhc
56 XapakTeprucTUKa XUMUYECKOT0 3JIEMEHTA 110 €70 IOJIOKEHUIO B 1 bubnnorexa [HOK
Iepuoanueckoii cucreme 1. 1. MenneneeBa https://m.edso0.ru/00ada824
3unauenue [lepuonnyeckoro 3aKoHa JIsl pa3BUTHUS HAYKU U MPAKTUKU. J1. bubmuorexa [JOK
S U. MenneneeB — y4€HbIH, ENAror U rpakaaHuH 1 https://m.edsoo.ru/00ada96e
58  DuekTpooTpHUIATEILHOCTh ATOMOB XUMHUYECKHUX DJIEMECHTOB 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 | Honmas xumMuHeckast Coash . https://m.edsg.ru/OOadacM
60  KoBaneHTHas monspHas XUMAYECKas CBSI3b 1 bubmmorexa [TOK
https://m.edsoo.ru/00adaab8
61  KoBaneHTHas HEMOJSIpHAS XUMUYECKasl CBS3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 | Crenems oxucnemms . https://m.edsgo.ru/OOadae28
63 | OKHCITUTETHHO-BOCCTAHOBUTEIHHBIC PEAKITUH 1 bubmmorexa [IOK
64  OKHMCIUTEIN U BOCCTAHOBHUTEIN 1 https://m.edso0.ru/00adb076
65 O06o0mmenue 1 cucTeMaTr3alys 3Hanuii o Teme: «CTpoeHue atoMma. 1 bu6mmorexa [IOK
XuMUYECKas CBI3b» https://m.edsoo0.ru/00adb486
66 KonTtponbHast padora Ne4 o teme: «CtpoeHue aroma. XuMHUYECKast 1
CBSI3bY bu6mmorexa [IOK
67 AHaJ'I{/'I3 KOHTpPOJIbHOI paboTsl 1o Teme: "CTtpoeHue aroma. XuMuuecKas 1 https://m.edsoo.ru/00adb33c
CBSI3b
68  OO6oOmIeHHE W CUCTeMAaTH3aIHs 3HAHUI 110 KypCy XUMHUH 8 Kitacca 1 E’[P;S;I:I;/?;.ee%zg)(.)rﬁlffO 461c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KUIIACC

KomngecTBo yacos

Ne T < K 1 DNEeKTPOHHBIE
n/m eMa ypora Beero | OHTPOJIBHBIC  LIDAKTHHCCKHE o0pa3oBaTeNbHbBIE PECYPCHI
paboThl paboThl
1 Ilepuonnueckuii 3akoH. [lepuoauueckas cucreMma XUMHYECKUX 1 bu6mmoreka [IOK
anemenToB JI. YI. Menzeneesa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX IJIEMEHTOB 1 bubmmoreka [JOK
HEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIECTB 1 bubmorexa LIOK
https://m.edsoo.ru/00adb7e2
4 Buapl XUMHUYECKOHN CBS3U M THITbI KPUCTAJUTMYECKUX PEHIETOK 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbac6
5 KonTponbHas padora Nel mo Teme: «[loBTOpeHNE 3HAHHMIT OCHOBHBIX 1 1
pas3zesioB Kypca 8 Kiiaccay
6 Knaccudukanmst XaMHUUECKHX PEaKIMi 110 Pa3IMYHBIM ITPU3HAKAM 1 bubmorexa LIOK
https://m.edsoo.ru/00adbcb0
7 ITonsiTHE O CKOPOCTH XUMUUYECKOMN peakuu. [IoHATHE O TOMOTE€HHBIX 1 bu6mmoreka [IOK
U TETEPOTCHHBIX PEaAKIIUIX https://m.edsoo.ru/00adbe9a
IToHsATHE 0 XMMHYECKOM pPaBHOBeCcHHU. DaKTOPEI, BIMUIOIINE HA
8 CK(Z)pOCTi ())(I/IMl/IlleCeIfOI;I) pepaKup?H iICHOHO)KeHI?Ig X;JMquIin]j)Fg 1 bubmmorexa [TOK
https://m.edso0.ru/00adc28c
paBHOBeECHUS
9 OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 Eubmorexa IIOK
https://m.edsoo.ru/00adcade
10 Teopus anexTpoauTHueckoi aucconuanuy. CUabHbIE U cliadble 1 bubnnorexka [JOK
SJIEKTPOJTUTHI https://m.edsoo.ru/00adcd68
11 Nounble ypaBHEHUS peaKknid 1 bubmorexa LHOK
https://m.edsoo0.ru/00add448
XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAHUI B CBETE MPEICTABICHUN bubmuoreka [JOK
12 . 1 .
00 3JIEKTPOIUTHUECKON AUCCOUAIIH https://m.edsoo.ru/00add5d8
13 XUMHYECKUE CBOWCTBA COJIEH B CBETE MPEACTaBIEHUN 00 1 bubnnorexka [JOK
AIIEKTPOIIUTUYECKON JTUCCOITUAITUT https://m.edso0.ru/00add8b2
. bubmuorexa [JOK
14 Tomsrue o rupommse coneit . https://m.edso0.ru/00add9d4
15 O000111eHrEe U cCUCTEMATU3ALMS 3HAHUH 110 TEME: 1 bu6mmoreka [IOK

((SJIGKTpO.HI/ITI/I‘-IeCKaSI JUCCOM A

https://m.edsoo.ru/00addd12
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[IpaxTuueckas pabora Ne 1. Pemenue skcriepuMeHTaIbHBIX 33j1a4 1O

bubmuoreka [JOK

16 TeMe: «DIEKTPOTUTHYECCKAS TUCCOMAIIUS https://m.edsoo.ru/00addbfa
17 KoHnTtposbnas padota No2 o teme: «IEeKTpOTUTHICCKAs bubmuorexa [JOK
Jucconuanusi. XMMHYECKUE PEaKIuU B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO01mas XxapakTepuCTHKA raJIOTeHOB. XUMUYECKHE CBOMCTBA HA bubnmoreka [JOK
npuMepe XJopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, bu6mmoreka [IOK
HOJTy4eHHE, IPUMEHECHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckast padora Ne 2 o teme: «lloxydeHne CONsTHON KHCIOTHI, bubmumoreka [IOK
u3y4deHue e€ CBOMCTBY https://m.edsoo.ru/00ade348
Brluncnenus 1o ypaBHEHHUSIM XUMHYECKUX PEAKIMM, €CIIU OIMH U3 bubnnorexa [HOK
21 .
pearcHTOB J1aH B H30bITKE https://m.edso0.ru/00ade488
22 O6mas xapaktepucTuka 31eMeHToB VIA-rpymisl ; BuGmiorexa LIOK
23 AJ‘IJ‘IOTpOHHULIe MOJIU(UKALIUU CEPBHI. Haxo;uicheHHe cephl 1 eé https://m.edso0.ru/00ade64a
COEIMHEHUH B pupojie. XMMUYECKUE CBOWCTBA CEPbI
24 CepoBoaopoi, cTpoeHue, (pru3nuecKrue U XUMUYECKUE CBOWCTBA bubmorexa [TOK
’ ’ https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3MUECKHE U XUMHUECKUE bubnuoreka [IOK
CBOMCTBa, TPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKIiH, JIeXKalie B OCHOBE IPOMBIIIUIEHHOTO
26 croco0a MoJIy9IeHUsI CEPHON KUCIOThI. XUMUYECKOE 3arpsi3HEHUE Bbu6nuoreka LIOK
OKpYXXaIolIel cpellbl COeANHEHUSIMH CepBI https://m.edsoo.ru/00adec8a
27 Brruucnenue MaccoBoil 107U BBIXOAA MIPOAYKTA PEAKIINU
o8 OO0w1ast xapakTepucTHKa 31eMeHTOB VA-rpynmnsl. A30T, bubnuoreka [IOK
pacrpocTpaHeHue B Ipupoe, GU3nIecKre i XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adeea6
29 AmMmuak, ero Gpu3nyecKue 1 XUMUIECKHUE CBOMCTBA, MTOTydeHUE U bu6mmorexa [IOK
pUMEHEeHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padora Ne 3 o teme: «Ilonydenne ammuaxa, bubnuoreka [IOK
U3yYCHHUE €r0 CBOWMCTB https://m.edso00.ru/00adf180
31 A30THas KUCIOTa, € Ppu3nuecKkue U XMMHUYEeCKHUe CBOMCTBA bubmmorexa [IOK
’ https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KauecTBE
N . bubnmuotexa [JOK
32 MHUHEpaJIbHBIX Y100peHn. XMMHUUYECKOe 3arpsi3HEeHHE OKpPY KaroIen

Cpelbl COeTMHEHHUSIMH a30Ta

https://m.edsoo0.ru/00adf518
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®Docdop. Oxcun dhocdopa (V) u pochopras kucnora, pusnueckue u bubnmoreka [JOK
33 . 1 }
XHMHYECKHE CBOMCTBA, [TOJyUCHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3zoBanue GocdaTtoB B Ka4eCTBE MUHEPATBHBIX yIOOPECHUM. 1 bubmuorexa [JOK
3arpsi3HeHHE MPUPOIHON cpeibl pochaTamu https://m.edsoo.ru/00adfc20
35 Yriepon, pacupocTpaHeHue B IpUpoJie, PU3NIECCKUEC U XUMHUECKUE 1 bubnmoreka [JOK
cBOiicTBa https://m.edsoo.ru/00adfd9c
36 Okcuapl yriaepojaa, ux pu3ndeckne 1 XUMUYECKUE CBOKCTBA. 1 bubmuorexa [JOK
DKoJIorHYecKre POOJIeMBbI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V) https://m.edsoo.ru/00adfebe
N bubmmoreka [JOK
37 YronbHast KUCIIOTa U €€ CONH 1 https://m.eds00.ru/00ac006¢
[Ipaktuueckast padora Ne 4 o teme: "llonydeHne yriaeKucioro rasa. bubnnorexa [HOK
38 " 1 .
KauecTBeHHast peakiys Ha KapOOHAT-HOH https://m.edsoo.ru/00ae027e
[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O bubnnoreka [JOK
39 1 )
COCJIMHEHUSX yriiepoa https://m.edsoo.ru/00ae054e
. bu6mmoreka [IOK
40 Kpemnit u ero coenunenns . https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Perienne skcriepuMeHTaNbHBIX 33124 O bubnnoreka [JOK
41 . 1 }
TeMe «BakHeiIne HeMeTaTbl ¥ UX COCTUHEHUS https://m.edsoo.ru/00ae0bf2
KonTponbHas padora Ne3 no teme: «BakHelie HeMeTalIbl U UX bubnnoreka [JOK
42 1 :
COEIMHEHU https://m.edso0.ru/00ae0e18
OO0mmas xapakTepuCTHKa XUMUIECKIX YJIEMEHTOB — METaJLIOB. ) Butmorexa [IOK
43 Mertannuueckast CBsI3b U METAJUTMUECKask KPUCTAILTUYECKas penIéTka. 1 )
o https://m.edsoo.ru/00ae103e
®u3nyecKue CBOMCTBA METAILIOB
44 XUMHYECKHE CBOWCTBA METAIIJIOB. DJIEKTPOXUMHUYECKHH s 1
HaANPSDKEHUH METalIoB
o p ; c = bu6nmoreka [JOK
LHe CcrocoOb! noitydeHns Metaios. Crtapbl. Beraucienns no https://m.eds00.ru/00ae1156
45 YPAaBHEHUSAM XMMHUYECKHUX PEAKLIUW, €CIIU OJINH U3 pEareHTOB 1
COJICPKUT IPUMECH
46 [TonsATHE O KOPPO3UU METAIIIOB 1
0606 PP N 06 N bubmuoreka [JOK
47 oOIIeHre U CUCTeMaTH3anus 3HaHuii 1o Teme:. «Oo1ue cBoiicTBa 1 https://m.eds00.ru/00ae1278
METAJUIOBY
48 [[{erouHbIE METAIITBI 1 bubnmuorexa [JOK
49 Oxcubl ¥ THIPOKCUIBI HATPUsS U KaJTUst 1 https://m.edsoo.ru/00ae14b2
50 IIenouno3eMeIbHbIC METAILIBI — KAIbIUN U MarHui 1 bubnuorexa [IOK
51 Baxkseilne coeqMHEHNS KaIbLIUA 1 https://m.edso0.ru/00ae15e8
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O06o0meHre U cucTeMaTr3alus 3Hanuii mo teme: «ll{eaounbie u

52 1
IEJI0OYHO3EMENIbHBIC METAJLIBI»
N N bu6mmoreka [IOK
53 JKEcTkoCTh BOJIBI M CLIOCOOBI €€ YCTPaHECHHS 1 hitps://m.eds00.ru/00a 1886
[IpakTuueckas padora Ne 6 mo teme: "XKECTKOCTD BO/BI U METOABI €€ bubmuorexa [IOK
54 " 1 :
yCTpaHEHHS https://m.edsoo.ru/00aelae8
55 AOMUHUI 1 bubmuorexa [JOK
56 AMQoTepHBIE CBOWCTBA OKCUJIA ¥ THAPOKCUIA 1 https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
> Keneso . https://m.edso00.ru/00ae1d86
bubmuorexa [JOK
58 Oxkcwupl, ruapokcusl u comu xenesa (1) u xenesa (111) 1 https://m.edsoo.ru/00ae35e6
[IpakTuyeckas pabora Ne 7. PemeHue sKcriepuMeHTaIbHBIX 3a7a4 110 bubnnorexa [HOK
59 . 1 .
Teme «BakHelne METAIUIBI U UX COSIUHEHUS» https://m.edso0.ru/00ae3de8
50 poarenton s » wsGummee ros cotepsont mpieen. Bucseme 1 uGaorexa LIOK
p B A AP P ’ https://m.edso00.ru/00ae1750
MacCOBOM JIOJIH BBIX0JIa MPOIYKTa PEAKIIUU
61 O06o011eHre U cucTeMaTu3alus 3HaHui 1o Teme: «Baxkueiinme 1
METAJLTBI U MX COCTUNHEHUS
62 KonrtponbHas padora Ne4 o teme «BakHeHIIInEe METaITBI U KX 1
COCITUHEHUS)
63 BemecTBa 1 Matepualibl B IOBCEAHEBHOW KU3HU YEJIOBEKa 1 bubmmorexa [TOK
H p g https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpebl 1 bubnnoreka [JOK
65 PoJib XUMUH B PEIIEHAN SKOJIOTHIECKHX MPOOIEM 1 https://m.edso0.ru/00ae4270
O06o01IeHne U crucTeMaTu3alys 3HaHui 1o TeMe: «BetecTBa u bubmmoreka [JOK
66 9 1 :
MaTepualibl B MOBCETHEBHOM KHU3HU YEIIOBEKAY https://m.edsoo.ru/00ae0d0a
. bubnuorexa [JOK
67 O06o01IeHre U cUCTeMaTH3allns 3HAaHUN 110 Kypcy XUMHH 9 Kiacca 1 https://m.edsoo.ru/00adb33c
. bubnuorexa [JOK
68 O06001IeHHe U CHCTeMAaTH3aINs 3HAHUN 110 KypCcy XUMHH 9 Kiacca 1 https://m.eds0o.ru/00ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

OBA3ATEJIbHBIE YYEGHBIE MATEPUAJIBI JIS1 YUEHUKA

v' Xumus, 8 xnace/ T'abpuensu O.C., OctpoymoB WM.I'., Cnankos C.A., AKIMOHEPHOE
o6imectBo «M3narenbctBo «IIpocBerieHuey.

v' Xumus, 9 xnace/ T'abpuensu O.C., OctpoymoB WM.I'., Cnankos C.A., AKIMOHEPHOE
o6iectBo «M3narenpctBo «IIpocBemieHuey.

METOJUYECKHNE MATEPUAJIBI JIJIS1 YUUTEJIA

v Taopuensan O.C. IIporpamMma Kypca xumuu it 8-11 KaaccoB 00I1eo0pa3oBaTelibHbIX
yupexaenuid. [Iporpammel 11 00pa3oBaTeNbHBIX YupexkaeHuid. Xumusa. — M.: Ipoda,
2020.

v' Taopuensa O.C., Cmupuosa T.B. Msyyaem xumuio B 8 Kiacce: MeToauueckoe
nmocobue K yueOHuky «Xumus» 8 kiacc. — M.: biuk, 2019.

v Ta0puensn O.C. XUMUUECKHI SKCIIEPUMEHT B LIKOJIE. 8 KIacc: Y4eOHO-METOAMIECKOE
nocobue. — M.: llpoda, 2019.

v’ T'abpuensu O.C., BockoGoitnukosa H.I1. XumMust B Tectax, 3a71a4ax, ynpaxHeHusx. 8-9
KJacchl: YdeOHoe mocobue it o0meo0pa3oBaTenbHbIX yupexaeHuit. — M.: Jpoda,
2021.

v’ Ta6puensu O.C., Kynmosa A.B. Xumus. 8-9 xnaccel. Metoauueckoe nocooue. — M.:
Hpoda, 2020.

v Tabpuensu O.C., Cnagko C.A. Xummus. 9 xinacc: PaGouas Terpagp K yueOHUKY
O.C.I'abpuensina «Xumus. 9 kinace». — M.: JIpoda, 2020.

v Ta6puensu O.C., Kymiosa A.B. Xumus. 9 kiacc: TeTpaas Juis J1ab0paTOPHBIX OIBITOB

U npakTudeckux padot k yueoHuky O.C.I'abpuensna «Xumus. 9 knace». — M.: JIpoda,

2020.

KontponbHo-u3mepurenbubie MmaTepuaiibl. Xumus. 8 kiace. - M.: BAKO, 2021.

KontponbHo-u3mepurensupie MaTepuainbl. Xumus. 9 kiace. - M.: BAKO, 2021.

Ps6oB M.A. Tectsl mo xumuu. 8 knacc: k yueOHuky O.C.I'abnuensna «Xumus. 8

knaccy». ®I'OC. — M.: Dk3ameHn, 2020.

v' Psi6oB M.A. Tectbl mo xumun. 9 knacc: Kk y4eOuuky O.C.abnuensHa «Xumus. 9
knaccy». ®I'OC. — M.: Dk3ameHn, 2020.

ANENEN

v’ TlasmoBa H.C. Ilpomexyrounoe TectupoBanue. Xumus. 8 kimacc. OI'OC. — M.:
Ok3amen, 2020.
v’ TlasmoBa H.C. Ilpomexyrounoe TectupoBanue. Xumus. 9 kmace. ®I'OC. — M.:

Ok3amen, 2020.

v' TlaBmoBa H.C. KoHTposibHBIE W CaMOCTOSTEIbHBIC pabOThI MO XMMHH. 8 Kiacc: K
yuebHuky O.C.I'abnuensina «Xumus. 8 kinace». ®I'OC. — M.: Dk3amen, 2020.

v' TlaBmoBa H.C. KoHTposbHBIE W caMOCTOSTEIbHBIC pabOThl MO XMMHH. 9 Kiacc: K
yueOHuky O.C.I'abnuensina «Xumus. 9 kinace». ®I'OC. — M.: Dk3amen, 2020.

U®POBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

v
v

v

CD-ROM for Windows. Ypoxku xumun 8-9 kimaccel. — M.: OO0 Kupwuin u Medoauii.
CD-ROM for Windows. Xumus B mikosie. BerecTBa u ux npeBpaiieHusi. JIeKTPOHHbBIE
ypoku u Tectbl. — M.: 3A0 Hogsriit nuck, IIpocsemenne ME/IUA.

CD-ROM for Windows. Xumuss B 1mkoie. ClOXHBIE XUMHUUYECKHE COEIUHEHUS B
MOBCEHEBHOW JKM3HU. JEKTPOHHbIE ypoku U TecTbl. — M.: 3A0O HoBblil Auck,
IIpoceemenne MEJIA.

CD-ROM for Windows. Xumwus.8-11 kmacc. Ilkomsnbiii penerurop. — CII6.: OO0
ITurep IIpecc.

CD-ROM for Windows. Xumust it Bcex XXI. XUMHUYECKUE OIBITHI CO B3phIBAaMH U 0€3.
—M.: 1C, Apoda, Splint.

CD-ROM for Windows. Xumus. bazoBsiii kypc. 8-9 kmaccet — M.: 1C u maboparopust
MapI'TV.

CD-ROM for Windows. Xumus 8 kimacc. — OO0 «Kommaay».



v' CD-ROM for Windows. Xumus 9 knacc. — 000 «Kommay».



