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MHHOACHUTEJIbBHASA 3AIINCKA

[IporpamMma 1Mo XUMHUM Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHMs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHON MNpOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbIXx B @T'OC OO0, a Taxke Ha ocHOBe (eaepanbHON paboyeil MmporpamMmmbl
BOCIIUTAHUS M C Y4ETOM KOHUIEMIMU IPEernoJaBaHus y4eOHOro mpenmera «XuMHsS» B 00pa30BaTeNbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma mo xuMuu Ha€T MPEACTABICHHE O LENsAX, oOmel cTpaTeruu oOydeHHs, BOCIIUTAHHUS U
pa3BUTHS OOYYAIOMIMXCS CPEICTBAMH YUEOHOTO IpeaIMeTa, YCTAaHABIMBACT 00s3aTelIbHOE IMPEIMETHOE
coJiep’KaHue, MpeayCcMaTpUBAET pPAcIpeieieHUe €ro Mo KiaccaM M CTPYKTYpUpOBAaHHME IO pas3jienam Hu
T€MaM [pPOrpaMMbl IO XHMHH, OIPEIENISIECT KOJUYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTHKHU
COJIEp’KaHUs, PEKOMEHAYEMYIO IOCIIEOBATEIbHOCTh HM3YyYEHHS] XUMHUHU C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM Y4eOHOTO IIpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs,
OTpe/ieNsieT BO3MOXKHOCTU MpeAMeTa i pealu3aluu TpeOoBaHUM K pe3yiabTaTaM OCBOEHMSI OCHOBHOM
00pa3zoBaTeIbHON MpPOTpaMMBI Ha YPOBHE OCHOBHOTO o0O0Iero oOpa3oBaHHs, a TakXke TPEOOBaHHM K
pe3ynpraTaM OOydeHHs XUMHUHM Ha YpOBHE Lelled H3Y4eHHs NpeIMeTa M OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIbHOM I€ATEIbHOCTH 00YYarOIIErocs 10 OCBOEHHUIO Y4€OHOTO COJIepKaHusl.

3HaHMEe XUMHMM CIY)KUT OCHOBOM [uisi (opMHUpOBaHMS MHPOBO33pEHHUs OOy4aromierocs, €ro
MPE/ICTaBICHU O MaTepHaJbHOM €IUHCTBE MHpPA, BAXHYIO pOJb HrparoT (QopMHpyeMble XUMHUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPALICHUSAX SHEPTUU U 00 3BOJIOLUU BEIIECTB B NMPHUPOJE, O MYTSIX PEIICHUS
I00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CBHIPhEBOM, DHEPTETHUYECKOW, MHUIICBON U
9KOJIOrMYecKoi 0e30macHOCTH, MpoOIIeM 3paBOOXPAHEHUS.

N3ydenne xumun:

CHOCOOCTBYET peanu3alii BO3MOKHOCTEN JUIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPbI JMUYHOCTH,
e€ obmel u GyHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B (pOpMHUpOBaHHE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaromuxcsi, HABHIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JesTeNbHOCTH, OKCIHEPUMEHTAJIbHBIX M HCCIENOBATENbCKUX YMEHUH,
HEO0OXO0IMMBIX KaK B MOBCEAHEBHOM JKU3HU, TaK U B MPOPECCUOHATIBHON AEITEIbHOCTH;

3HAKOMHUT CO CHenu(pUKONd HAyYyHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO MPHUPOJABI U 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTAalloM B (QOPMHUPOBAHUU E€CTECTBEHHO--
Hay4YHOM rpaMOTHOCTH O0y4aIOUTUXCS;

crocoOcTByeT (OPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHS K ECTECTBEHHO--HAyYHBIM 3HAHUSM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIa B AKOJIOTUYECKOE 00pa30BaHUE 00YUAIOIIUXCS.

JlanHble HampaBlieHHs B OOY4YEHHU XMMHH O0ECIEeYMBAIOTCS CHEHU(PHUKON coaepkaHHs y4eOHOTO
npeaMeTa, KOTOPBINA SIBIISIETCSl MEJarorH4ecky aJalTUPOBAHHBIM OTpa)keHHEM 0a30BOW HAayKM XUMUHU Ha
OTIPEICIIEHHOM JTalle €€ Pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOro oO0mero o0pa3oBaHUsI OpPUEHTHPOBAH Ha OCBOCHHE
00y4aroUUMUCS CUCTEMbI TIEPBOHAYANBHBIX MOHATHI XUMHU, OCHOB HEOPraHUYECKON XUMHH U HEKOTOPBIX
OT/ENbHBIX 3HAUMMBbIX MOHATHI OPraHM4eCKOM XUMHUH.

CrpykTypa coJiep>KaHusi MPOrpaMMBbl 110 XUMUU c(POpMUpPOBAHA HA OCHOBE CHCTEMHOTO MOJX0/a K e
n3yuyeHuro. ConepaHue CKJIAJbIBAETCS M3 CUCTEMbl MOHATUNA O XMMHUYECKOM 3JIEMEHTE M BEILECTBE U
CUCTEMBI MOHATUH O XUMHUYECKOW peakuuu. O0e 3TH CHUCTeMbl CTPYKTYPHO OPTaHM30BaHBI MO MPUHIIUITY
MOCJIEI0BATENILHOTO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX IIPEICTABICHUM pa3HOTO YPOBHSA:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepnoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHAa XMMMY;

— YUYEHHSI O CTPOEHUH aTOMa U XUMHUUYECKOU CBSI3H;

— MpeACTaBIEHUHN 00 ANEKTPOJIUTUIECKON TUCCOIMAIIMY BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUA PAaCCMATPUBAIOTCS HAa OCHOBE SMIIMPHUYECKU IOJYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIbHO OT OJJHOTO YPOBHS K JIPYrOMY, BBINOJIHAS (QYHKIMU OObSICHEHHS U
IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOYKHOCTEM IPAKTUYECKOTO NPUMEHEHUS U IOJIyYeHUs
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl MO XUMHH CIIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O XUMUYECKOMH
COCTaBJIAIOLIEH HAay4HOW KapTHUHBI MUpa B JIOTMKE €€ CHUCTEMHOW NPHUPOAbI, LIEHHOCTHOIO OTHOIIEHMS K
Hay4yHOMY 3HaHUIO U METOJIaM MO3HAaHMs B Hayke. V3yueHne XuMuu IpOUCXOAMT C IPUBJICUEHUEM 3HAHUM



U3 paHee U3y4eHHBIX y4eOHbIX npeaMeToB: «Okpysxkaromuil Mupy», «buonorus. 5—7 knaces» u «Pusuka. 7
KJIace».

[Ipu M3ydyeHUH XUMHH MPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUS, MPAKTUUYECKON NEATEIBHOCTH 4YEJOBEKAa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOM KyJIbTYpHI. 3a7a4ya y4eOHOTO MpeaMeTa COCTOUT B (JOPMHUPOBAHUHU CHCTEMbl XUMHUECKUX 3HAHUI
— BaXHEUImUX (aKTOB, TOHATHH, 3aKOHOB U TEOPETUYECKUX TOJOXKEHUH, NOCTYHHBIX 0000IIeHni
MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAYKH, B IPUOOLIEHUWHM K HAy4YHbIM METOJaM IO03HAHUA IpH
M3YyYEHHUH BEUIECTB M XMMHYECKHX PEaKIHid, B (POPMHUPOBAHUN M Pa3BUTHH NO3HABATEILHBIX YMEHUN M WX
IIPUMEHEHUH B y4yeOHO-II03HABATEIbHOM M Y4eOHO-HCCIEA0BATEIbCKON J1€ATEIbHOCTH, OCBOCHUU IPABUII
0e301acHOT0 00paIIeHus C BEMIECTBAMH B IOBCEHEBHOM KU3HHU.

[Ipy u3ydeHUM XUMUU Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAUEHHUE MpPHOOpenH
TaKHe LENH, KaK:

— (opMUpOBaHHE WHTEIUICKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY TPUHATUIO pEIIeHUH, CIIOCOOHOM alanTUpOBaThCsi K OBICTPO
MEHSOLUMCS YCIIOBUSIM JKU3HH;

— HanpaBJIEeHHOCTh OOYyYEHHUSI HAa CUCTEMAaTU4YECKOe MPHUOOIIEHHE 00ydJaroluXxcs K CaMOCTOSITENbHOM
MMO3HABATEIbHON JEATENIbHOCTH, Hay4YHbIM METOJIaM IO3HaHUs, (GOPMHUPYIOIIMM MOTHBAIMIO U pa3BUTHE
CIIOCOOHOCTEH K XUMUH;

— o0OecriedeHne yCIOBUM, CITOCOOCTBYIONTUX MPHOOPETECHUIO 00yJaIONMMHUCS OTIBITa PAa3HOOOpaA3HOM
NeSITeIbHOCTH, MO3HAHUSI M CaMOIIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIMI), MMEIOMINX
YHHUBEpPCAJIbHOE 3HAUEHUE JJISl PA3IUYHBIX BUIOB AEATEIbHOCTH;

— ¢dopmupoBanue o6med (yHKIMOHAIBHOW W €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSACHATH U OLICHUBATh SBJIECHUS OKPY)KAIOIIET0 MHUPA, UCIOJIb3YS 3HAHUS U OMbIT, OJyYEHHbIE
MpU W3YYEHHUU XUMHH, TMPUMEHATh MX TMPU PEHIeHHH NpoOJieM B TMOBCEIHEBHOW >KM3HM W TPYIOBOM
NesITeNIbHOCTH;

— (QopmupoBaHue y O0O0ydarOUIUXCS TyMAHUCTHYECKUX OTHOIUEHUM, IOHUMaHHUS LEHHOCTH
XMUMUYECKUX 3HAHUU JUIsI BBIPAOOTKU SKOJIOTUYECKH II€1eCO00pa3sHOro MOBEAEHUS B OBITY M TPYAOBOM
JEATENbHOCTH B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBbs U OKpYXKArOIEH MPUPOIHON Cpelibl;

— pa3BUTHE MOTUBALMM K O0Y4YEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAaHHUIO HA OCHOBE
YCBOEHHUSI OOILEYETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpodwmis U
HaIpaBJICHHOCTHU JalbHENIIEro 00y4eHusl.

OO11ee yMcI0 YacoB, OTBEAEHHBIX sl U3y4E€HUSI XUMUHU Ha YPOBHE OCHOBHOTI'O 0011ero 0Opa3zoBaHus,
cocrasister 136 gacoB: B 8 kinacce — 68 uacos (2 yaca B Hezieni0), B 9 kiaacce — 68 yacoB (2 yaca B HEIEIIO).



COJEPKAHUME OBYYEHUA

8 KUIACC

IlepBoHa4Ya/IbHBbIE XMMHYECKHE TOHSTHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€lOBEKa. XHMMHUA B CHCTEME HayK. Tena W BEIECTBA.
®dusnueckue CBOKWCTBA BEUIECTB. Arperarnoe coctosinue Beuiect. [loHsTHE 0 MeTOJaX MO3HAHUS B XUMUHU.
Uucteie BemectBa U cMecu. CriocoObl pa3iesieHus CMECEH.

ATOMBI U MOJIEKYbl. XUMHUYECKHUE 3eMeHThl. CHUMBOJBI XUMHUUYECKHX 3JIeMeHTOB. [Ipocthie u
CJI0’KHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Gopmysa. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemectB. OTHOcUTeNnbHass aromMHas Macca. OTHOCUTENbHAsT MOJICKYJsipHas Macca. MaccoBas J0Jist
XUMHYECKOTO AJIEMEHTA B COCIMHEHUH.

KomnuectBo BemecTtBa. Mousib. MousipHass macca. B3aMMOCBSI3b KOJIMYECTBa, MacChl M YHUCIA
CTPYKTYPHBIX €UHUI] BemecTBa. Pacuérel mo ¢popMynamM XUMHUYECKUX COCTUHEHUH.

dusnueckue M XUMUYECKHE SIBIICHUS. XHUMHUUYECKasl peakiuus W e€ MpU3HaKU. 3aKOH COXPAaHCHUs
Macchl BellecTB. XuMHUYeckue ypaBHeHus. Kiaccudukanus XUMUYECKHX peakiuil (COeTuHEeHUs,
pa3lIoKeHNUs, 3aMEICHHsI, 0OMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYI0U, TpaBuiIaMu padOoTHl B JJa0OpaTOpPUH U TTpUEMaMH OOpaIIeHus ¢
abopaTOpHBIM 000PYJOBAHWEM, U3YUCHHE U OTMHCaHUE (PU3MUYECKUX CBOMCTB 00pa3IlOB HEOPTraHUYECKUX
BeIeCTB, HaOmofeHue ¢Gu3ndeckux (TJIaBJIE€HHWE BOCKA, TasHHWE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XUMHYECKUX (TOpEHHE CBEYHM, MPOKATWBAHUE METHON IPOBOJIOKH,
B3aUMO/JICHICTBUE MeJla C KHUCJIOTOW) sBJIEHUH, HaOMIOJeHHWEe M OIKCaHUE TPU3HAKOB MPOTEKAHUS
XUMUYECKUX peaKIuil (pa3jioKeHHue caxapa, B3aUMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHAOM Oapwus,
pasznoxxenue ruapokcuna meau (11) mpu HarpeBanuu, B3anMoaelicTBHE xene3a ¢ pactBopom coiu meau (1),
U3y4YE€HHE CIOCOOOB pa3leNeHus CMeced: C TOMOIIbI0 MarHuTa, GWIBTPOBaHHWE, BBIMAPUBAHUE,
TUCTWIUTSIIMS, XpoMarorpadusi, MpOBEICHHE OYUCTKH IOBAapEHHON coJiM, HAOMIOJeHHE U OMHCAHHE
pe3ynbTaTOB MPOBEACHUS OIbITA, WIUIIOCTPUPYIOLIErO0 3aKOH COXPAHEHUs MAacChl, CO3JaHUE MOJeei
MOJIEKYI (IIIapOCTEPKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kucinopon — anemeHT u npoctoe BenlectBo. Haxoxxaenue
KHUCTIOpO/ia B MpHUpoje, PU3NYecKre U XUMHUYECKHe CBoicTBa (peakuuu ropenus). Okcunsl. [lpumenenue
kucnopoaa. CrnocoObl MOTyYeHHUsT KUCIOpoa B 1a00paTOpUU U MpOMBbIIIIeHHOCTH. KpyroBopoT kucinopoaa
B npupoze. O30H — aNIoOTponHask MOAU(PHUKAIUS KUCIOPO/Ia.

TennoBoit a3hekT XxuMHUUEeCKOl peakuu, TEPMOXUMHUYECKHE YPAaBHEHHUS, SK30- U SHAOTEPMUUYECKUE
peakiuu. TormmBo: yroib U MeTaH. 3arps3HeHHe BO3yXa, YCUJICHUE MapHUKOBOTO 3(dexTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBO. HaxoxkaeHue Bomopoaa B mpupoae, (hu3nueckue H
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CTIOCOOBI MonyueHusi. Kuciaotel u conu.

MoutsipHbiii 00BEM ra3oB. Pacu€Tsl M0 XMMHUECKUM YPaBHEHUSIM.

®usnueckue cBoricTBa BoAbl. Boma kak pactBoputens. PactBopbl. HackllieHHbIE 1 HEHACBIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BelllecTB B BoJe. MaccoBas J0Jisl BEUIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA
BOoJibl. OcHoBaHus. Ponb pacTBOpoB B IpuUpojAe M B KU3HM ueioBeka. KpyroBopoT Boabl B HpUpOAE.
3arps3HeHre NpUpoAHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukamuss  HEOpraHMYeCKUX  COEAUHEHUH. Okcuppl. Knaccudukamuss  OKCHJIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aMpOTepHbIe) U HecosieoOpa3yromue. HoMeHknaTypa OKCUAOB.
Du3nyecKre 1 XMMUYECKUE CBOMCTBA OKCUIOB. [lomyueHne okCcuaos.

OcHoBanus. Knaccudukanus oCHOBaHMH: IMIENOYM W HEpAaCTBOPHMMBbIE OCHOBaHMA. HomeHkmarypa
OoCHOBaHUH. PU3HUECKHUE U XUMUYECKHUE CBOMCTBA OCHOBaHUH. [losydueHre 0CHOBaHMIA.

Kucnotel. Knaccudukanust xkucnot. Homenknarypa kucinot. Ousndeckue U XUMHUYECKUE CBOMCTBA
kucnot. Panx aktuBHoctu metauioB H. H. bekerosa. [losnyuenue kucior.

Conu. Homenknarypa coneil. @usnuecknue u XuMH4yeckue cBoiictsa coneil. Ilomydenue conei.

I'eneTnueckast CBsI3b MEX/1y KJIACCAMH HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuii IKcnepumenn .



KayeCTBEHHOE ONpEICICHUE COJACpKaHHs KHUCIOopoJa B BO3AyXe, MOJy4YeHUE, COOHpaHHe,
pacro3HaBaHUe U M3Y4YEHUE CBOWCTB KHCIOpOJa, HAONIOIEHHE B3aMMOACHCTBUS BEUIECTB C KUCIOPOJIOM U
yCIOBHS BO3HUKHOBEHHMS M TPEKpalleHHs TropeHus (Tokapa), O3HAKOMIJIEHHE C 00paslamMu OKCHIOB H
ONMCAaHHWE UX CBOWCTB, MOIy4yeHHE, COOMpaHue, paclio3HaBaHUE U M3YYE€HUE CBOWCTB BOJOPOa (TOpEeHHE),
B3auMojieiicTBre Bojopoaa ¢ okcuaom wmead (1) (BO3MOXKHO HCIOJIB30BaHUE BHICOMATEPUAIIOB),
Habro1eHNe 00pa3loB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB
C pa3IMYHOM PpPACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM  JoJiei
pacTBOPEHHOTO BEIIECTBAa, B3aWMOJAEWCTBHE BOJBl C MeTalylaMd (HaTpUEM M KajbplueM) (BO3MOKHO
HCIO0JIb30BAHME BMJIEOMATEPUAIIOB), MCCIEAOBaHUE OOpa3LOB HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX
KJIacCOB, HAONIO/ICHHE HM3MEHEHUS OKPAaCKM WHAMKATOPOB B PACTBOpaxX KHCIOT W MHICNOYEH, HU3ydeHHE
B3aumMojieicTBust okcugaa mead (Il) ¢ pacTBopom cepHOM KHCIOTBI, KHUCIOT C METajulaMH, peaKiuid
HEUTpadu3aluy, MOJYyYeHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO METaula JPYTUM U3
pacTBopa COJIM, PELIEHHE 3KCIIEPUMEHTANIbHBIX 3a/lad Mo TeMe «BakHellne Kiacchl HEOPraHMYECKUX
COCTMHEHUI.

Ilepuonnuecknii 3axon u [lepuoanyeckas cucrema Xumuieckux 3j1ementoB JI. U. Mennesieena.
Crpoenne atoMoB. Xumnueckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMH

[lepBpie TOMBITKM KiIacCU(PUKAIMM XUMHUYECKUX djeMeHTOB. lloHATHE O rpynmax CXOJHBIX
AJIEMEHTOB (ILEJIOYHbIE U LIEJIOYHO3EMENbHBIE METAJIIbI, FAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIE
00pa3yroT ampOoTepHBIC OKCUABI U THAPOKCHU/IBI.

[Iepmognueckuit 3akoH. Ilepmoamueckas cucremMa xuMuueckux sineMeHtoB JI. M. Menpneneesa.
Kopotkonepuoanas u anmuHHonepuoaHas Gopmsl [lepronuyeckoii cucteMbl XUMU4eCKUX 31eMeHToB Jl. U.
MenpneneeBa. [lepuoast u rpymnmsl. @PU3NUECKU CMBICT TOPSIKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI
AJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sjiep. M3otonsl. DnekTpoHbl. CTpoeHHe 3JEKTPOHHBIX 000109eK
aToMoB nepBbIX 20 xuMHuuecknux emMeHToB Ileproanueckoit cucrems! 1. M. MenneneeBa. XapakrepucTuka
XUMHUYECKOTO AJIEMEHTA O ero noJioxkenuto B [lepuonnueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paanyca aTOMOB XUMHUYECKHX DSJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEpUoam.

3nauenue Ilepumomumueckoro 3akoHa u Ilepmoanyecko CUCTEMBl XUMHYECKHUX HJIEMEHTOB JUIs
pa3BuTHs Hayku U ipakTuku. J[. 1. MennaeneeB — yu€HbI U TpakIaHUH.

Xumuyeckasi cBsizb. KoBajeHTHas (TOJSpHAas W HEMOJSpHAas) CBSA3b. DJIEKTPOOTPULATENHHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBSA3b.

Crenenp oxucieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. llpouecchl okucieHus u
BOCCTAaHOBJIEHUAA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe O00pa3lloB BEIIECTB METAIJIOB M HEMETaJIOB, B3aUMOJCHCTBHE THAPOKCUAA ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJI0YEH, IPOBEJCHHE ONBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJIHHBIX PEaKIuil (TOpeHUe, peaKluy Pa3I0KEeHHsI, COSTUHEHUS).

Mescnpeomemmnule céazu

Peanuzanusi MeXnpeaMeTHBIX CBA3€H MpU WM3YYEHHM XUMUU B 8 Kllacce OCYILECTBISETCS dYepes
UCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHATUH, TaK W MOHATUMU, SBISIOIIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOIO LUKIIA.

OO01ue ecTeCTBeHHO--HAYYHbIE TIOHATHSA: HAyYHBIM (aKT, TUIOTE3a, TEOpHUs, 3aKOH, aHAIIU3, CUHTES,
KJaccu(uKanus, MepHOAUYHOCTb, HAOIIOAECHUE, SKCIEPUMEHT, MOJICJIMPOBAHUE, H3MEPEHUe, MOJEIb,
SIBJICHHUE.

®dusnka: marepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, WU30TOIbI, PaJHOaKTUBHOCTD,
MOJIEKyJa, D3JEKTPUYECKUH 3apsi, BEIIEeCTBO, Telo, 00bEM, arperaTHoe COCTOSIHME BelIecTBa, Tas,
¢u3nyeckre BEeJIMYMHBI, €MHULBI U3MEPEHUs, KOCMOC, IIaHeThl, 3B€3/1bl, CoHIIe.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPOIbL, M0JIE3HBIE UCKOTIAeMbIe, TOILUIHBO,
BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMH4YeCKas peakuus

Ilepnoguueckuit 3axkoH. Ilepmommueckas cucremMa xumuueckux sineMeHtoB I, M. Menneneesa.
Crpoenue aromMoB. 3aKOHOMEPHOCTM B HM3MEHEHHUHM CBOMCTB XHUMHUYECKHUX OHIIEMEHTOB IMEPBBIX TPEX
MEPUOOB, KaJIHs, KaJbllUsi U UX COCIUHEHUN B COOTBETCTBUHU C MOJIOKEHHEM 3JIeMEHTOB B [lepuoanyeckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

Crpoenue BellecTBa: BUAbl XUMHUYECKOW CBSI3U. THIBI KPUCTALTUYECKUX PEIIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT THIA KPUCTALNINYECKON PEIIETKU U BUJA XUMHYECKOU CBS3H.

Krnaccudukamuss m HOMEHKJIATypa HEOPTaHUYECKHX BEMISCTB. XHMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3IMYHBIM KJlaccaM HEOPraHWYECKUX COCIUHEHUMN, TEHETUYECKasl CBSI3b HEOPraHUYECKUX
BEIIECTB.

Knaccudukanuss XUMHYECKHX pEaKIHid [0 Pa3IMYHBIM MpU3HAKaM (10 YHUCIy H COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMIOBOMY 3(dekTy, Mo U3MEHEHUIO0 CTENeHeW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, MO YYacTHIO KaTajau3aropa). DK30- U DHIOTEPMUUYECKHE
peaKkify, TePMOXUMHUYECKHE YPaBHEHUSI.

[Tonarue o ckopocTu XuMHUueckou peakiuu. [lonstre 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHATHE O TOMOTEHHBIX W TeTeporeHHBIX peakiusax. [lonstTue o karamuze. [lomsitue o
XUMUYECKOM paBHOBecHU. DaKTOPHI, BIUSIONIME HAa CKOPOCTh XUMHUYECKOW pPEaKIUH U TIOJIOKEHUE
XUMHUYECKOTO PaBHOBECHS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC peakiuu, AICKTPOHHBIN OanmaHc OKHUCIIUTEITHHO-
BOCCTAaHOBUTEJIbHOW peakuuu. COoCTaBieHUE YPaBHEHH OKHUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIX PEAKIUN C
HCI0JIb30BAHMEM METO/Ia 3JIEKTPOHHOr0 OajaHca.

Teopust >MEKTPOIUTHUECKON JTUCCONUANMH. IICKTPOJIUTHI M HEAIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JTUCCOIMAIIMN BEIIECTB C Pa3IWYHBIMU BHUJIAMU XHUMHUYECKOUW CBsi3H. CTENEeHb TUCCOIHAITUU.
CunbHbIe U c1a0ble AIIEKTPOJIUTHL.

Peakimun woHHOTO OOMEHa. YClIOBHS TIPOTEKaHWS peEaKIWii HOHHOTO OOMEHa, TMIOJHBIE U
COKpaIlléHHbIE HOHHBIE YpaBHEHU peakinil. CBOMCTBA KUCIOT, OCHOBAHHUI U COJIEH B CBETE MPEIACTABICHUI
00 AIEKTPOJUTHYECKON aucconuanuu. KauecTBeHHbIe peakiiny Ha HOHBIL. [IoHsATHE O THAPOM3E COMCH.

Xumuueckuil IKCnepumenm:

03HAKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB — METAUIOB U
HEeMeTaUIoB (TpaduTa W anmasa), CIOKHBIX BEIISCTB (XJIOpUIA HATPHUs), HCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTHM  XUMHUYECKOW  peakuuu OT  BO3JACHCTBUS  pa3iuyHbIX  (DAaKTOPOB,  HCCIEIOBAaHUE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOLIECCa TUCCOLMALMM KHUCIOT, 1Ieouel U coseil (BO3MOKHO
UCIOJIb30BAHME BHJIEO MAaTepuasoB), MPOBEJIEHHE OIbITOB, HUIIOCTPUPYIOUINX TMPU3HAKH MPOTEKAHUS
peakiuii HMOHHOTO oOMeHa (oOpa3oBaHME OcCalKa, BbIAEJICHHE ra3a, 0O0pa30BaHHE BOJbI), OTBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPbl  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX  peakuuii  (ropeHue,  peakluu
pa3ioKeHus, COeIMHEHUS ), PACIIO3HABAHNE HEOPTraHUYECKUX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX peaKkiuit
Ha MOHBI, pEUIEHUE IKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMeTa/uibl M X COeIUHEHUS

OOmas xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEIEeHU
okucienusa. CtpoeHue u (pu3nUecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJOreHoB. XMMHYECKHUE CBOICTBA Ha
npuMepe xjiopa (B3auMOJICHCTBUME C MeTajulaMH, HEeMeTalaMu, Iienodamu). XmopoBoaopond. ConsHas
KHCIJIOTA, XMMHYECKHE CBOMCTBa, IOJy4Y€HHE, NpUMEHeHHe. JIelicTBue XJjopa M XJIOpPOBOJAOPOJA Ha
OpraHu3M 4YeNoBeKa. BaxkHelme XIopuabl U UX HAX0KACHHUE B IPUPOJE.

OO6mas xapakrepuctuka 3meMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTpPOEHHUsI aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHue u (U3MUYECKHME CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
AnnoTpornHble MOAU(PHUKAIIMN KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTPOCHUE,
¢busznueckue U XxumMudeckue cBoiicTBa. OKCHABI CEpbl KaK MPEICTaBUTENM KUCIOTHBIX OKCUAOB. CepHas
KHCTOTa, (U3MUeckue U XUMHYECKHe CBOHcTBa (0OImMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduueckne). XuMUYECKUE peaKIny, JIeKal[ue B OCHOBE MPOMBIIIIEHHOTO cIIoco0a MoJydeHus] CEpHOI
kucnoThl. [Ipumenenne cepHoil kucnotbl. Conu CEpHOM KUCIOTHI, KAUeCTBEHHAs peakivs Ha Cylb(ar-uoH.
Haxoxnenue ceppl W €€ coeAMHEHUM B mpupoje. XHUMHYECKOE 3arpsi3HEHHUE OKPYKAIOMIEH cpenbl
COCMHEHUSIMU  cepbl (KUCIOTHBIE JOXKAW, 3arpsA3HEHHE BO3JdyXa U BOJOEMOB), CIOCOOBI €ro
MpeAOTBPALLICHHUS.



OOmas xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpPHBIC
CTETIEHH OKHUCIIEHUS. A30T, pacnpocTpaHeHHEe B TpuUpojae, (PU3MUECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupoae. AMMHAK, €ro (QHU3MYECKME M XUMHUYECKHE CBOICTBA, IMOJIy4YeHHE U
npuMeHenrne. Coiau aMMOHHS, MX (HU3MYECKHE W XHUMHUYECKHE CBOWCTBA, NMpuMeHeHHe. KauecTBeHHas
peakuus Ha MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MoiydeHHe, (U3NYeCKHe W XUMHUYECKHE CBOMCTBa
(oOmme Kak TpencTaBHTENs Kiacca KUCIOT M cnenuduyeckue). Vcrmonb3oBaHWEe HUTPATOB U COJCH
aMMOHHUSI B KayeCTBE MHHEPAIbHBIX YHOOpeHHH. XHMHUYECKOE 3arps3HEHHE OKpYKAIOMeH Cpelibl
COCIMHEHUSIMH a30Ta (KHCIOTHBIE JOKIM, 3arps3HeHHe BO3AyXa, MOYBBl W BOJOEMOB). Docdop,
ajtoTponHbie Moaudukanuu ¢docdopa, ¢usnveckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u
docdopHas KuCIOTa, (PU3NUIECKHE M XUMHUYECKHE CBOWCTBA, mosydeHue. lcmosib3oBanue ¢ochatoB B
Ka4eCcTBE MUHEPAIBHBIX YIOOpEHUH.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHBIE
CTETNIEHU OKUCJEHMsS. YTIEpoJ, auIOTPONHbIE MOIU(PUKALIMU, PaCIPOCTPaHEHUE B MPUPOJe, (PU3HUECKUE U
XUMHUECKHe cBoiicTBa. Ancopbuusa. Kpyrosopor yraepoaa B mpupoje. OKkcuabl yriaepoaa, ux Gpuznyeckue
U XMUMHYECKHE CBOICTBA, JEWCTBHE HA JKWUBBIC OPraHMW3MBI, TOJYYCHHE W TPUMEHEHHE. DKOJOTHUYECKHE
npobOsieMbl, CBsi3aHHbIe ¢ oOkcuaoMm yriepoga (IV), rumore3a r17006aNbHOrO MOTEIUICHUS KJIMMAaTa,
MAPHUKOBBINA dPQEKT. YTOIbHAs KUCIOTA U €€ COJM, NX (PU3NIECKUE U XUMHUECKHE CBOMCTBA, IOJTYYCHUE U
npuMeHeHne. KauecTBeHHast peakius Ha KapOOHAT-HOHBL Vcnonb3oBaHne KapOOHATOB B OBITY, MEIUIMHE,
MIPOMBIIIJICHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIC TIOHATHS 00 OPraHMYECKUX BEUIECTBAaX KaK O COCTMHEHUSIX yriepona (MeTaH, dTaH,
ATHJICH, alleTHJICH, 3TaHOJ, TJIMIEPHH, YKCYCHasK KUCIoTa). [IpupoIHbIe HCTOYHHUKH YTIIEBOIOPOJIOB (YroJIb,
MPUPOAHBIN ra3, HedTh), MPOAYKTHl UX MepepaloTku (OEH3UH), UX POJib B OBITY M NPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJOTMUYECKN BaKHBIX BEIIECTBAX: KUPaX, OeNIKax, YriIeBoJax — U UX POJIU B )KH3HH YEIIOBEKa.
MarepuanabHOE €IMHCTBO OPraHMYECKUX M HEOPTaHUIECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJydeHHEe U mNpumeHeHue. CoeauHeHUs
KpeMHHs B mipupoje. O0mue npeacrasinenus 06 okcuae kpemuaus (IV) u kpemuueBoit kuciore. CUTHKATHI,
UX HCIOJIb30BaHHWE B OBITY, B MPOMBIIIJIEHHOCTH. BakHelninie cTpouTeNnbHblE MaTepuaibl: KepaMuKa,
CTEKJIO, IIEMEHT, 0€eTOH, kene300eToH. [Ipobaembl 0€30MacHOT0 UCIOJIBL30BaHUS CTPOUTEIIBHBIX MAaTEPHAIIOB
B IIOBCEIHEBHOMN KU3HMU.

Xumuueckuil IKcnepumenm:

u3ydeHue oOpa3loB HEOPraHMYECKHX BEIIECTB, CBONCTB COJSHOW KHCJIOTBHI, MPOBEICHHE
KaueCTBEHHBIX pPeaKlUii Ha XJIOPHUI-UOHBI U HAOMIO/IEHUE TPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTPasKaOII1e
¢busznyeckue ¥ XMMHUYECKHE CBOMICTBA TallOTEHOB M HUX COEOUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), O3HAKOMJIEHHE ¢ oOpa3uamu XJIOpUIOB (TajJOreHHJIOB), O3HAKOMJIEHHE C OOpa3lamu
ceppl U €€ coeqUuHEHHsIMH (BO3MOKHO HCIIOJIb30BaHME BHJEOMAaTEpHAaloB), HaAOMIOJEHHE Ipoliecca
oOyrnuBaHusl caxapa MOJ JEHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yYEHUE XUMHUYECKUX
CBOMCTB pa30aBJICHHON CEpHOM KHCIOTHI, MPOBEIACHHE KAa4eCTBEHHOM peakUuud Ha Cyinb(ar-uoH u
HaOIo/IeHNe MpU3HaKa e€ MPOTEeKaHMsl, 03HAaKOMJIEHHE ¢ (PU3MUYEeCKUMH CBOMCTBaMU a30Ta, ¢ocdopa u ux
COoeIMHEHUN (BO3MOXKHO WCMOJb30BAaHHE BUACOMATEpHaloB), oOpa3llaMu a30THBIX U  (QochOpHBIX
ynoOpeHuii, mnoiydyeHue, coOupaHHe, pacrno3HaBaHHE U UW3YUYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KaueCTBEHHBIX peakiuii Ha WOH aMMOHMS U (ochaT-MOH U H3y4YeHHE NPU3HAKOB MX MPOTEKAHMUS,
B3aUMO/JICHICTBUE KOHILIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeIpl0 (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUANIOB), HU3y4E€HUE MOJeNel KpUCTAIMYeCKUX pemeéToKk anmasa, rpaduta, QysiepeHa,
O3HAKOMJIEHHE C MPOLECCOM aJICOPOIMN pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHWCTBOM
IIPOTHBOra3a, MoIy4yeHue, cooupaHue, pacro3HaBaHue U U3y4eHUE CBOICTB YIJIEKUCIOTO Ia3a, MPOBeAECHUE
KaueCTBEHHBIX peaklUuid Ha KapOOHAT M CHIMKAT-UOHBI M H3y4eHHE TMPU3HAKOB WX TMPOTEKAHMUS,
O3HAKOMJIEHHE C MPOAYKIMEH CHIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCHEPUMEHTAIbHBIX 3a/ad IO
TeMe «BakHelIne HeMeTauTbl U UX COSIUHEHUSD.

MeTtanjibl M UX cOeTUHEHUS

OOmiasi XxapakTepUCTUKA XHUMHYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAHMU WX TMOJIOKEHUS B
[lepuonnyeckoit cucreme xumuuyeckux snemeHTtoB JI. M. MenpaeneeBa u crtpoenust atomoB. CTpoeHue
MeTaJuIoB. MeTalinueckasi CBsI3b M METANIMYeCcKasi KpUCTAJUINYECKas peleéTka. DIEeKTPOXUMUUECKUH psJ
HanpsDKeHUH MeTayuioB. PU3MUECKue W XMMHMYECKHe cBOWcTBa MeTauioB. OOmme crnocoObl MOTydeHHs



MeTtauioB. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT Koppo3uu. CruiaBel (CTajb,
Y9YyTI'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY M TIPOMBIIIIICHHOCTH.

[[lesiounble MeTayIbl: MOJIO)KEHHE B llepuoauueckoin cucreme xumuyeckux snemeHtoB [ .
MenneneeBa, CTpOEHHME MX aTOMOB, HaxoXJAeHHE B mnpupoje. dusnueckue U XMMUYECKHE CBOICTBa (Ha
npuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpus U Kaius. [I[puMeHeHre mieiouHbIX METALIOB U
HX COEAUHEHHUM.

[[lesiouyHO3EMENBHBIE METAUIBl MAarHuid W KaJbLUW: mnoJiokeHne B Ilepuoaudeckoin cucreme
xuMuueckux 3memeHToB 1. 1. MeHneneeBa, CTpO€HHE UX aTOMOB, HaXx0XJAeHUE B npupoae. duznueckue u
XUMUYECKHME CBOWCTBA MAarHusl W Kaiblus. BakHeilne coeMHEHUs! Kb (OKCUI, TUAPOKCHU]I, COJIH).
JXKEcTkocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmomuHMil: nonoxeHue B Ilepuonnmueckoin cucreme xumuueckux snemeHtoB . M. MeHnneneesa,
CTpOCHHUE aTOMa, HAXOXKJCHHE B Mpupojie. Ou3ndeckne 1 XMMUYECKHE CBOMCTBA aFOMUHHS. AMQPOTEpHBIC
CBOMCTBa OKCUJA U THJIPOKCH/IA AITFOMUHHUSL.

Kenezo: nosoxenue B llepmoamueckoin cucreme xumuueckux snemeHtoB J[. M. MeHnneneesa,
CTpOEHHE aTOMa, HaxoXkJAeHue B mpupoje. Pusmyeckrue U XUMHUYECKHE cBOWcTBa kene3a. OKcuupl,
ruapokcupl u cosm xkenesa (1) uxxenesa (111), ux cocras, cBoiicTBa U MOJTyUCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3lamMy METaJUIOB U CIUIaBOB, HUX (QU3MYECKMMH CBOMCTBAMM, H3yUEHHUE
pe3ynbTaTOB KOPPO3WH METALIOB (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEpPUATIOB), OCOOEHHOCTEH
B3aUMO/JICHCTBUSL OKCHUJA KaJbLIUS W HATpUs C BOJAOM (BO3MOXKHO MCHOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB YKECTKOM BOJIBI, Mpoliecca FTOPEHHs JKelie3a B KUCIOPo e (BO3MOKHO HCIOJIb30BaHNE
BHJICOMATE€pPHAJIOB), TMPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX pEaKIMii Ha WOHBI: MAarHus, KaJbIlus,
amomuHus, nuHka, ckeneza (1) u xenesa (I11), memnm (1), HaOdrOmEHWE W ONMMCAHWE MPOIECCOB
OKpaIIMBaHUs TUTAMEHU MOHAMH HATPHS, KaJIASI U KaJbIns (BO3MOKHO HCIIOJIb30BaHNE BUICOMATEPUATIOB),
uccienoBaHue aM(OTEpHBIX CBOWCTB THAPOKCHAA AalIOMUHHA M THAPOKCHJA LHHKA, peIIeHHe
JKCIIEpUMEHTAIIBHBIX 33/1a4 110 TeMe «BaxHelme MeTauibl 1 UX COCIUHEHUSD.

XuMHUSA U OKPYXKAKOIIAs cpeaa

BemectBa u Marepuansl B NOBCEIHEBHOM JKU3HU YeJIOBEKA. be3omacHoe MCnoJib30BaHUE BELECTB U
XMUMHUYECKUX peakuuil B ObITy. IlepBas momoIs npu XUMUYECKUX 05KOTaX U OTPaBICHUSX.

XUMHUYecKoe 3arpsa3HeHHe OKpyKarolel cpeabl (IpenenbHasi JoMycTHMas KOHIEHTpAIusl BEIECTB,
nanee — [1/1K). Pons Xxumun B pemieHnn SKOJIOTHIECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHre 00pa3lioB MaTepuasoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE MaTepUabl).

Meostcnpeomemmnie ceasu

Peanuzanusi MexnpeaMEeTHBIX CBsA3€M NMpU W3Y4eHUH XUMUU B 9 Kilacce OCYILECTBISETCS 4Yepes
UCIO0JIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHSATUM, TaK M MOHITHM, SBJISIOMIUXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOIO LIUKJIA.

OO01ue ecTecCTBEHHO-HAyYHbIE MOHSTHSA: HAY4YHBINH (DAKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTES,
KJaccuguKanusi, MNEePUOJUYHOCTb, HAONIOJCHUE, HIKCHEPUMEHT, MOJEIHUpPOBAaHUE, H3MEPEHHE, MOJEIb,
SIBJIICHUE, TAPHUKOBBIN 2(PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: marepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, U30TOIbI, PAJIUOAKTUBHOCTD,
MOJIEKYJa, SIMEKTPUUECKHUI 3apsij, TPOBOJHUKH, IOTYIPOBOTHUKHU, TUIIEKTPUKHU, (POTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, Ta3, pacTBOP, PACTBOPUMOCTD, KPUCTAIIMYECKAs PEIIETKa,
CIUIaBbI, (PU3UYECKUE BEIWYHHBI, €IUHUIIBI U3MEPEHHs, KOCMUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Connue.

buonorus:  dotocuHTe3, aApIxaHue, Ouocdepa, IKOCHCTEMa, MUHEpalIbHBIE  yI0OpeHUS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIIbHbBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE MMOPOBI, TOJIE3HBIE HCKOTIAEMbIE, TOTLTHBO,
BO/JIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHNHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3yIbTaTHl OCBOCHHS MPOTPAMMBI OCHOBHOT'O OOIIEro 0Opa3oBaHUs JIOCTUTAIOTCS B
XoJe OOy4eHHs] XUMHUU B CIWHCTBE Y4eOHOW ¢ BOCHUTATENHHOW JIEATEIILHOCTH B COOTBETCTBUU C
TPAIUITMOHHBIMH POCCUUCKUMU COIMOKYJIBTYPHBIMHU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHATHIMHU
B 00II[eCTBE NMPaBWJIAMH U HOPMaMH TTOBEACHUS U CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS
U COLMATIN3alUU 00yJaromuXcsl.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOACTBOBATHCS CUCTEMOM
MMO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
4acTu:

1) naTpHOTHYECKOT0 BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOIICHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACIIEHIO,
MMOHUMAaHMS 3HAYCHUS XUMHUYECKOM HAyKHM B KU3HM COBPEMEHHOTO OOIIeCcTBa, CIOCOOHOCTU BIIAJETh
JIOCTOBEpHON MH(MOPMAIIHEl 0 TIEPETIOBbIX JOCTIKEHHUIX U OTKPBITUSAX MHUPOBOU M OTEUECTBEHHON XWMMWH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUSIX 00 yCTpOICTBE MHpa U OOIIECTBA;

2) TPa’KAAHCKOT0 BOCTIMTAHUS:

MPEACTABJICHUS O COIMAIBHBIX HOPMax W MPaBWIAX MEXKJIMYHOCTHBIX OTHOIIEHHUH B KOJUICKTHBE,
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOW, Y4eOHO-HCCIEN0BATEIBCKOM, TBOPUECKON
U IpyruX BUJAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM JEATEIHPHOCTH MPHU BBHITIOJTHCHUH
y4eOHBIX, TIO3HABATENbHBIX 3a/lay, BBIIOJHCHUH XUMHYECKUX OJKCIIEPUMEHTOB, CO3JaHUH Yy4eOHBIX
MIPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHUIO U B3aMMOTIOMOIIIM B IPOLECCEe 3TOI yueOHOU NesATeNbHOCTH,
TOTOBHOCTH OIICHMBAaTh CBOE TOBEJCHHE W TOCTYNMKH CBOMX TOBAPHUIICH C TMO3HWIIMM HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI TIOCIIEJCTBUMN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHYECKUE TPEACTABICHUS O BEUIECTBE W XHUMHYECKOW peakluu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH U COCTaBISIOLIME OCHOBY Ul NMOHUMAHUS CYIIHOCTH HAyYHOU
KapTUHBl MHUpA, MPEICTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTUS MPUPOJIBL, B3aHMMOCBS3IX
YeJI0BeKa C MPUPOIHOM CPENIOH, O pOJIM XUMHH B TTIO3HAHUU ATUX 3aKOHOMEPHOCTEM;

MO03HABaTeIbHbIE MOTHUBBI, HANPABJICHHBIE HA MOJY4Y€HHE HOBBIX 3HAHUN MO XUMHH, HEOOXOIUMbIE
uis  0oO0bscHEeHUsT HAOIIOJaeMbIX IMPOLIECCOB U SBIICHUI, TI03HABAaTEIbHOM, HMHMOPMAIIMOHHOW U
YUTATEIbCKON KYyJIbTYpbl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITEIbHONH pabOThl € y4yeOHBIMHU TEKCTaMH,
CIPaBOYHOM JUTEPATYPOU, JOCTYIHBIMU TEXHUYECKUMU CPEJICTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOy4eHHI0 U [O3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTH W CHOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOEKTHOM W  HCCIIENOBATEIbCKON AESATETbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4deHHUsI B JajbHEHIIEM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTU >XM3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBbIO, YCTAaHOBKHM Ha
3I0pPOBBIM 00pa3 >KHU3HM, OCO3HAHMUE IMOCIEACTBHI M HENPUSATHE BPEIHBIX MNPUBBIYEK (YHOTpeOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KypeHUs), HEOOXOAUMOCTH COOIOJICHHS MpPaBUI O€30MAaCHOCTU MPH OOpaIlleHUH ¢
XMMHYECKUMH BEIIECTBAMU B OBITY M peabHON )KU3HHU;

5) Tpy/10BOT0 BOCIIUTAHHUS

HMHTEpEC K MPaKTHYECKOMY U3YUeHHI0 Mpodeccuil U Tpyaa pa3lIudHOro poja, YBaKCHHE K TPYAy U
pe3ynbTaTaM TPYIAOBOM JAEATENbHOCTH, B TOM YHUCJIE€ Ha OCHOBE MPUMEHEHUs MPEAMETHBIX 3HAHUU I10
XUMHH, OCO3HAHHBIK BHIOOP WHAMBHUIYATbHON TpPAEGKTOPUM TMPOJIODKEHUS oOpa3oBaHHs C Y4ETOM
JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEIIHON
npodecCHOHABHON JEesITeNbHOCTH M PAa3BUTUS HEOOXOTUMBIX YMEHHH, TOTOBHOCTh aJalTHpPOBATHCS B
npoeccuoHanbHOU cpese;

6) PIKOJIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU I1eJIecO00pa3HOe OTHOIICHNE K MPUPOAe KaK UCTOYHMKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIIECTBOBaHMS, TMOHUMaHUE IIEHHOCTH 3J0pPOBOTO U 0e30macHoro oOpas3a >KW3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3MUYECKOMY U MCUXHUUECKOMY 3/10POBbIO, OCO3HAHHUE [IEHHOCTH COOIIOICHHS



npaBui1 0€30MaCHOTO MOBENICHHS ITPU PadoTe C BELIECTBAMH, a TAK)KE B CUTYaLUAX, YTPOKAIOIIUX 370POBBIO
M JKWU3HHU JIIOJICH;

CMOCOOHOCTH TPUMEHSTHh 3HAHUS, NOJydaeMmble IpH HM3YYEHUH XUMHUH, ISl pEIHIeHus 3ajad,
CBSA3AHHBIX C OKPYXAIOLIEH IPUPOJHOM CpENOM, I IOBBILEHUS YPOBHS 3KOJIOTMYECKOW KYJIBTYpHI,
0CO3HAHMA TI00ATFHOTO XapaKTepa HKOJIOTUUECKUX MPOOJIeM U MyTel MX PEeHIeHUs] TOCPEICTBOM METOJIOB
XMMHUH, OKOJIOTMYECKOIO  MBIIUICHUs, YMEHHs  PYKOBOJICTBOBATBCS KM B IIO3HABATCIIBHOW,
KOMMYHHUKAaTUBHOM U COLIUAIIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpenMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAYMMBIE I (POPMHUPOBAHUS MUPOBO33PEHUS
oOImIeHay4YHble TOHATHUS (3aKOH, TEOpWs, MPUHIMII, THUIOTe3a, (aKT, CHCTeMa, MPOLECC, IKCIEPUMEHT U
Jpyroe.), KOTOpbl€ UCHOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpeIMeTax M MO3BOJISIIOT HA OCHOBE
3HaHUH W3 OTHX TNpeaAMETOB (OpMUPOBATH MPEACTABICHHE O LEJIOCTHOM HAyYHOW KapTHHE MHUpa, |
YHHUBEpCcaJbHble YydeOHbIE AEWCTBUS (ITO3HABATENIbHbIE, KOMMYHUKAaTHUBHBIE, PETYJISTUBHBIE), KOTOpbIE
obOecrieunBaroT (POPMHUPOBAHME TOTOBHOCTU K CAaMOCTOSITEILHOMY IUJITAHUPOBAHUIO M OCYIIECTBIIECHUIO
y4eOHOU 1eATeNbHOCTH.

ITo3naBaTenbHbIC yHUBEpPCcAIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBrble JJornueckue 1eMcTBUsA:

YMEHUS HUCIIOJIb30BATh MPUEMBI JJOTHYECKOIO MBIIIJICHUS [IPU OCBOCHUH 3HAHUMN: PAaCKPBIBaTh CMBICI
XMUMHUYECKUX TMOHATUN (BBIIENATH UX XapaKTepHbIE MPU3HAKH, YCTaHABJIMBATh B3aWMOCBS3b C JPYTUMU
MOHATHSIMH ), UCIIOJIb30BATh OHATHUS JUIsl OObSICHEHUS OTEIbHBIX (PAKTOB U SIBJICHUM, BEIOUpATh OCHOBAHUS
Y KpUTEPUHU JJIs1 KJIaCCU(PHUKAIIMN XUMUYECKUX BEIIECTB M XUMUYECKUX PEeaKIUil, ycTaHaBIMBAThIPHUYNHHO-
CIIEICTBEHHBIE CBSA3M MEXIy OOBEKTaMU H3YYEHHUs, CTPOUTH JIOTMUECKUE PACCYKIEHHs (MHIYKTHBHBIE,
JeTyKTUBHBIE, 110 aHAJIOTHH), J1€7aTh BHIBOABI M 3aKIIOUEHUS;

yMEHHE TPHUMEHSTh B TMpolLlecce€ [O3HAHUS TOHATUS (IpeIMEeTHble M MEeTalpeAMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIEH, UCIOIb3yEMblE B XUMUH, IPE0OPa30BbIBaTh UIIMPOKO MPUMEHSIEMBIE B
XMMUHU MOJIENIbHBIE MPEJCTABICHUS — XMMMUYECKMH 3HAaK (CHMBOJ 3JIEMEHTa), XUMHYeckas (opmyna u
YpaBHEHHE XUMHUYECKOM peakuuu — MNpHU pelleHHH Y4eOHO-NO3HABATENbHBIX 3a/1ad, C Y4ETOM OTHUX
MO/IENIbHBIX IPEACTaBICHUIN BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKH U3y4aeMbIX OOBEKTOB
— XHUMHUYECKHUX BEIIECTB M XMMHUYECKMX peakLui, BBIABIATH OOLIUME 3aKOHOMEPHOCTH, IPUYHUHHO-
CIIEACTBEHHBIE CBSA3H U IPOTUBOPEYHS B N3Y4aEMbIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBble uccienoBarebCKHeE NelCTBUA.

YMEHHE HCIIOJIb30BaTh IIOCTABJIECHHBIE BOIPOCHI B KauyeCTBE MHCTPYMEHTA IIO3HAHUSA, a TaKkKe B
Ka4yecTBE OCHOBBI JUIsl JOPMUPOBAHUS TMIIOTE3bI 110 MPOBEPKE NMPABUIBHOCTH BBICKa3bIBAEMBIX CYXICHUMH;

npuoOpeTeHue OombplTa 10  IUIAHUPOBAHMIO, OpraHu3allMM M IPOBEACHUIO  YYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 3a XOJI0M IPOLIECcCa, CAMOCTOATEIBHO IIPOTHO3UPOBATh €r0 Pe3yJibTar,
(bopMmynupoBaTh 00001IEHHS U BBIBOBI 10 pPe3yJibTaTaM IMPOBEAEHHOIO ONbITA, UCCIEI0BAHUSA, COCTABIIATh
OTY€T O MpoJeIaHHOM padoTe.

PabGora ¢ undgopmanmeii:

yMEHHUE BBIOMpaTh, aHAJU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BUJIOB U (OpM
IPEJCTABICHUS, IOJIyJaeMYI0 W3 Pa3HbIX HCTOYHMKOB (HAay4HO-TIOIYJISIpHAs JUTEparypa XUMHUYECKOTIO
coJiepKaHus, CIPaBOYHble MocoOus, pecypchl VHTepHEeTa), KPUTHUECKH OLICHHWBATh MPOTHBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OPMAIHIO;

YMEHHUE MPUMEHATh pa3InyHble METOJbl W 3alpochl NpPU IOUCKE M OTOOpe HHPOpPMaLUU HU
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOJAMMBIX JJIsi BBIMOJIHEHUS Y4eOHBIX M IIO3HABATENbHBIX 3aJay
ONpeNeNéHHOrO0  THUMa, MNpuoOpeTeHHe ombiTa B O0NACTH  WCMOJNB30BAHUS  HMH(POPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIAaIEHUE KYJIBbTYPOH aKTUBHOI'O HMCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX
CHCTEM, CaMOCTOSATENIbHO BHIOMpAaTh ONTHUMaJbHYIO (QOpMy TMpelcTaBieHUs HHOpMAIMU U
WTIOCTPUPOBATh peIIaeMble 3a/1aul HECIOKHBIMU CXeMaMHU, TuarpaMMamu, IpyruMu opmamu rpaduku u
UX KOMOUHAIMSMU;

YMEHHUE UCMOJIb30BaTh U aHAIU3UPOBATh B Ipollecce y4yeOHOH M HccaeoBaTeIbCKON JesTeIbHOCTH
UHGOpPMALMIO O BIUSHUM MPOMBIIUICHHOCTH, CEJIbCKOTO XO3SiCTBA M TPAHCHOPTa HA COCTOSTHHE
OKpYXKaroLel IPUPOJHON CPEIBI.

KoMMyHHKaTHBHBIC yHUBepCaIbHbIE yueOHbIe 1eCTBHUA:



YMEHUS 33/1aBaTh BOIPOCHI (B XOJ€ AUanora u (WiIu) JUCKYCCHH) 1O CYIIECTBY OOCYKIAaeMON TEMBI,
(bopMynHUpOBaTh CBOM MPEIOKEHHSI OTHOCUTEIBHO BBITIOJIHEHUS PEATIOKEHHON 3a/1auu;

YMEHUSl TPEJICTABISATh IOJYYCHHbIE PE3yJabTaThl I03HABATEIbHOM JEATEIBHOCTH B YCTHBIX H
MUCbMEHHBIX TEKCTax; JesiaThb MPE3EHTAIMI0 PEe3yJIbTAaTOB BBIIIOJIHEHUS XUMHYECKOTO SKCIIEPUMEHTA
(JtabopaTopHOTO OMBITA, TAOOPATOPHOU PAOOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

yMEHUS y4eOHOrO0 COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATENBHON U
HCCIIEIOBATENIbCKON JIEATEIbHOCTU IPU PELICHUM BO3HUKAIOIIMX MpoOJeM Ha OCHOBE Ydéra oOuux
HWHTEPECOB U COTIACOBAHUS MO3HIHIA (00CYXICHHS, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPAHHALIUS
COBMECTHBIX JEHCTBUI, ONpeie]IeHNE KPUTEPHUEB 10 OLICHKE KaYeCTBA BBIIIOJHEHHOW pabOThl U IpYTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe YueOHbIEe 1eliCTBUA:

YMEHHE CaMOCTOSITEIbHO ONpEAENsATh LEJIU JEATEIbHOCTH, IUIAHUPOBATH, OCYLLECTBIIATH,
KOHTPOJMPOBaTh M IpPU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATENbHOCTh, BBIOMpATh Haubosee
a¢hdexTuBHBIE CMOCOOBI pernieHus YUeOHbIX M TMO3HABATENIbHBIX 33]1a4, CaMOCTOATEIBHO COCTAaBJIATh WIU
KOPPEKTUPOBATh MPEUIOKEHHBI AJITOPUTM JEHCTBHI IPU BBINOJHEHUH 33JaHUN C Y4ETOM IOJy4EHUs
HOBBIX 3HaHUI 00 U3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUAX, OL[EHUBATh COOTBETCTBUE MOITYYEHHOTO
pe3ynbpTaTa 3asBICHHOW LN, YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IMpeagaraéMble B
YCIOBUHM 3aJJaHUI.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOEHHIO 00S3aTENbHOTO COJAEPaHUS, YCTAaHOBJIEHHOTO
naHHOUM (enepanbHOM pabodeil mporpamMMoil, BBIIETSIOT: OCBOSHHBIE OOYJarONIUMHUCA HaydHBbIC 3HAHUS,
YMEHHUS U CIOCOOBI NeUCTBHM, criennduaeckue sl MPeAMETHON 00IacTh «XUMHUs», BUABI ICITEILHOCTH
[0 MOJIyYEHUI0 HOBOTO 3HAHMS, €ro WHTEepIpeTalud, MpeoOpa3oBaHMIO M MPUMEHEHHIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CHUTYaITUsX.

K xoHiy oOyuenuss B 8 kJjacce mpeIMeTHBIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPakaTh
c(OpMUPOBAHHOCTH y 00YJaIOIINXCS YMEHHI:
pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHATHM: aTOM, MOJEKYJIA, XUMUYECKHWA SJIEMEHT, IPOCTOE
BEIIIECTBO, CJIOKHOE BEILECTBO, CMeCh (OJHOPOAHAsT M HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTEJIbHAs
aTOMHasi M MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIApHAas Macca, MaccoBas [J0JIs
XMMHYECKOTO DJJIEMEHTa B COCIMHEHUH, MOJISIPHBIH O0O0BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJIb,
ANIEKTPOOTPHUIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKas peakius, KiaccupuKalus peakuui: peakiuu
COCIIMHEHUS, PEaKIMU Ppa3NIOKEHHUs, PeaKklUUy 3aMelleHMs], peakluu oOMeHa, SK30- U SHIOTEPMHYECKHE
peakuu, TerioBoi 3G GeKT peakiuu, sIpo aToMa, IEKTPOHHBIN CIIOM aroma, aToOMHasi OpOUTallb, Pauyc
aToMa, XMMHUYECKasl CBsA3b, NOJIAPHAs U HEMIOJSIPHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, HOH, KATUOH, aHUOH,
pacTBop, MaccoBas J0Js BelllecTBa (MPOIeHTHAs: KOHIEHTpaIusi) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX MOHATUN U IPUMEHATH 3TU NOHATHUS MPU ONKUCAHUU
BEILIECTB U UX IPEBPAILECHHUI];

UCIO0JIb30BATh XMMUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJIEHHUS (OPMYJ BEIIECTB U YpPaBHEHHH XMUMHUYECKUX
peaxkuui;

OTIPE/IeIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSX, CTETIEHb OKUCIICHUS 2JIEMEHTOB B
OMHAPHBIX COCNMHEHUSX, MPUHAIEKHOCTh BEIIECTB K OMPEIEIEHHOMY KJIacCy COeIMHEHU 1o dopMmynam,
BUJI XUMUYECKOH CBSI3U (KOBaJIGHTHAs! M MOHHAs) B HEOPTaHUUECKUX COSTUHEHUSX;

packpbiBath cMbica Ilepuogmueckoro 3akona JI. WM. MeHnneneeBa: JOeMOHCTPUPOBATH IMOHUMAHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX 3JEMEHTOB OT HUX MOoJokeHus B llepuonmueckoit
CUCTEME, 3aKOHOB COXpPAHEHHs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHS,
3aKoHa ABOTaIpo;

OTHCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy I[lepromudeckoil CUCTEMBl XMMHUYECKUX AJIEMEHTOB:
pasnuyaTth MOHSATHS «TJaBHas moarpymma (A-rpynma)» u «mobouHas moarpynna (b-rpymma)», mansie u
OoJbIIME MEePHObl, COOTHOCUTH 0003HAYEHHS, KOTOpble uMeroTcss B Tabnuie «llepuoanyeckas cuctema
xumudeckux snemMeHToB /. M. MeHneneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOIee YWCIOo JJIEKTPOHOB M paclpenelieHne uX IO
AIIEKTPOHHBIM CIIOSIM);

KIACCU(UITMPOBATH XMMHUECKHE AIEMEHThI, HSOPraHMYeCKHUEe BEIIeCTBa, XUMHUYECKHUE PEaKiuu (M0 YHCIy U
COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, MO TEIIIOBOMY YD DEKTY);



XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA BEIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAs
ONMCaHKUE IPUMEPAMHU MOJIEKYIISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;
IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTHM OT MX KAayeCTBEHHOIO COCTaBa, BO3MOXKHOCTHU
MPOTEKAHHUSI XUMUYECKUX IPEBPAILICHUH B Pa3IMYHbIX YCIOBUSX;
BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MACCOBYIO JOJIK XUMHUYECKOTO
srieMeHTa 1Mo (opMylie COCTMHEHHUS, MAcCOBYIO JIOJIIO BEUIECTBA B PacTBOPE, NMPOBOJIUTH PACUETHI IO
YPaBHEHHIO XUMHUYECKOW PEaKIINU;
MIPUMEHSTh OCHOBHBIE OTIEpPAI[MN MBICIUTEIbHON JESITENbHOCTH — aHAJIU3 U CUHTE3, CpPaBHEHHE, 00001IeHHE,
CUCTEMAaTH3alMIo, KIaccu(UKalNIO, BbISBIECHUE IPUUUHHO--CIIEICTBEHHBIX CBSA3EH — I U3YyYEHUs CBOMCTB
BEILIECTB M XMMHUYECKUX PEaKLMH, eCTECTBEHHO-HAayYHbIE€ METO/bI MO3HAHUS — HAOIIOJCHHUE, W3MEPEHHUE,
MOJIEJIMPOBAHNUE, SKCIIEPUMEHT (peabHbII U MBICIIEHHBIN);
ClIeIOBaTh IPaBUJIaM I0JIb30BAHUS XUMHUYECKOW IMOCYJOM M JIabOpaTOpHBIM OOOPYAOBAHMEM, a TaKKe
MpaBuiIaM OOpallleHusl C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIMSMH I10 BBINOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKHUX OTIBITOB IO TOJIYUCHHIO W COOMpPAaHMUIO Ta3000pa3HbIX BEMIECTB (BOJOPOJa M KHUCIOPOJaA),
MIPUTOTOBJICHUIO PACTBOPOB C OMNpPENEIEHHON MAacCOBOM /10Jei pacTBOPEHHOTO BEIECTBA, IJIAHUPOBATH U
MPOBOJUTh XUMUYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB ILEJIOYEH U KUCIOT C MOMOIIbIO
MHIUKATOPOB (JaKMyc, (peHon(Tanent, METUIOPaHK U APYTHUE).

K xonuy oOyueHus B 9 kiiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(OpMUPOBAHHOCTH y 00YJaIOIINXCS YMEHHI:
PacKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHN: XUMUYECKAN DIIEMEHT, aTOM, MOJIEKYJa, NOH, KaTHOH,
aHUOH, TMPOCTOE BEIIECTBO, CJIO0XKHOE BEIIECTBO, BaJEHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCJICHUS, XUMHUYECKasl peaKiusi, XuMu4eckas CBs3b, TEIIOBOM 3PPEKT peakinu, MOJb, MOJIIPHBIA 00BEM,
pacTBOp, DIEKTPOJUTHI, HEIIEKTPOIUTHI, IEKTPOIUTHUECKAs AMCCOLUAIMS, PEeaKIMM MOHHOTO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHe, OOpaTMMble U HeoOpaTUMble peakUuu, OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIC PEAKI[UU, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIEHUE U BOCCTAHOBIIEHUE, aJIIOTPOIHS,
aMm(pOTepHOCTb, XUMHUYECKasl CBsA3b (KOBaJEHTHAas, MOHHAs, METaJIMYecKas), KpucTajimdyeckas peléTka,
KOppO3Us METAaIJIOB, CIUIaBbl, CKOPOCTb XMMHUYECKON peakluu, MpPeAesbHO OMyCTHMasi KOHLEHTpalus
IIJIK BemecTBa;
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATHH M MPUMEHSTh 3TU MOHATHUS NPU OMHCAHUU
BEIIECTB U UX MPEBPAILCHU;
UCIO0JIb30BaTh XMMUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJIEHHUS (OPMYJ] BEIIECTB U YpPaBHEHHH XMMHUYECKUX
peaKIuii;
OTpEJENATh BAJIEHTHOCTh M CTENEHb OKUCICHHS XHMHUYECKUX JJIEMEHTOB B COCIMHEHUSX DPA3JIMYHOTO
COCTaBa, MPHUHAUIEKHOCTh BEIIECTB K ONpENeNEHHOMY Kiaccy COeauHeHHl mno dopmynaMm, BHUJ
XMUMHUYECKOHN CBS3M (KOBaJIEHTHAs, MIOHHAs, METAJUIMYECKasi) B HEOPraHUUECKUX COCTUHEHHSX, 3apsij HMOHA
0 XMMHYECKON Qopmyne, XapakTep cpelbl B BOJHBIX PacTBOpaX HEOPraHUYECKUX COCTUHEHHM, THI
KPUCTAIIIMYECKON PEelIETKA KOHKPETHOTO BEIIECTBA;
packpbiBath cMbich llepuonnyeckoro 3akona JI. M. MengeneeBa U JI€MOHCTPUPOBATH €r0 MOHUMAHHE:
OTHCHIBATh M XapaKTepu3oBaTh TabnuuHyro Qopmy Ilepromudeckoid CUCTEMbl XUMUYECKUX DIIEMEHTOB:
pasnuuath MOHATHS «rJaBHas moarpymnmna (A-rpynma)» u «mobounas noarpynna (b-rpymma)y, mansie u
0oJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOPHIE HMEIOTCA B MEPUOIMYECKOW Talmuie, ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COcTaB M 3apsj siapa, obiiee
YHCIIO 3JEKTPOHOB U pacIpeiefieHe MX IO 3JIEKTPOHHBIM CIIOSIM), OOBICHATH OOIIMEe 3aKOHOMEPHOCTH B
M3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEAMHEHHWH B IpejiesiaX MajblX MEepUOJIOB U TJIAaBHBIX MOATPYIII C
Y4ETOM CTPOECHHUS UX aTOMOB;
KJIacCU(UIMPOBATh XUMUUYECKHE 3JI€MEHTBI, HEOPraHUYEeCKHEe BELIeCTBA, XUMUUECKUE PEAKLUH (110 YUCITY U
COCTaBy YYacCTBYIOUIMX B PEAKIIMU BELIECTB, M0 TEMIOBOMY 3P (EKTy, 10 N3MEHEHHIO CTETIEHEeH OKHUCIEeHUs
XUMUYECKUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOIIME M cCHeupUUecKHe XUMHUYECKHE CBONCTBA MPOCTBIX M CIOXKHBIX
BEIIECTB, MOATBEPXKIasi OMHCAHUE MPUMEpPaMU MOJEKYISPHBIX M MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIN;



COCTABJIATh YPAaBHEHMS DIICKTPOJIUTUYECKOM JUCCOLMALMM KHUCIOT, INEJIOYed U COJIEW, IIOJIHBIE H
COKpAaII€HHBIC YpaBHEHHUS peaknuuid HOHHOTO OOMEHa, YpaBHEHHMS pPEaKUuid, IOATBEPKIAAIONINX
CYLIECTBOBaHUE FEHETUUECKOM CBSI3U MEX/1y BELIECTBAMH PA3JINYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUN IOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajlaHCca ATUX PEAKIIN;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOYKHOCTH IIPOTEKAHHUS
XMMHMUYECKUX MPEBPAILEHUN B PA3JINYHBIX YCIOBUSX;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO Macchl BELIECTB, MAaCCOBYIO JIOJIK0 XUMUYECKOTO
sreMeHTa 1Mo (GOopMylie COCTUHEHHWS, MAcCOBYIO JIOJII0 BEHIECTBA B PAacTBOPE, MPOBOIMTH PAcUEThl IO
YPaBHEHUIO XUMUYECKON peakluu;

coOMOIaTh TpaBWIa TOJNB30BAHUS XMMHUYECKOW IMOCYIOoH W JabopaTOpHBIM 00OpYyIOBAaHHEM, a TaKXKe
npaBuja OOpaIIeHUs] C BEHIECTBAMH B COOTBETCTBHMH C MHCTPYKIHSMH IO BBITIOJHEHHUIO Ja0OpaTOpHBIX
XMUMHMUYECKUX OMBITOB IO MOJYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKUCIIOro ra3a);
MIPOBOJUTh PEaKIUH, MOJITBEPXKIAIOIINE KAuyeCTBEHHBIM COCTaB pa3IMYHBIX BEILIECTB: paclo3HaBaTh
OTBITHBIM MYTEM XJIOPHUJI-, OpOMUJI-, HOUA-, KapOoHaT-, (hocdaT-, CUInKaT-, cyabdar-, THIPOKCUI-HUOHBI,
KAaTHOHBI AMMOHHS M MOHBI U3YYEHHBIX METAIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMUECKUX
BEILIECTB;

MIPUMEHSTh OCHOBHBIE OTI€pAIN MBICIUTEIbHON JAESITENbHOCTH — aHAJIU3 U CUHTE3, CpPaBHEHHE, 00001IeHHE,
CUCTEMAaTH3allNI0, BBISBIEHUE MNPUYMHHO-CIEJICTBEHHBIX CBSI3ed — JUIsI WM3Y4EHHsS CBOWCTB BEIIECTB U
XMMHMUYECKUX pEeakUud, eCTeCTBEHHO-HAyYHble METOJAbl T[IO03HAaHHUA — HAOJIOJeHHe, HW3MEepeHHe,
MOJENIUPOBAHUE, SKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH).



TEMATUYECKOE IINTAHUPOBAHHUE
8 KJIACC

KoaunuyecTBo 4acoB

Ne HaumeHoBaHue pa3jiesioB M TeM NPOrpamMMbl K I JJICKTPOHHEIC (LU PPOBLIC)
n/n pas porp Bcero OHTPOILHBIC PaKTHiecKue o0pa3oBaTe/bHbIE peCcypchl
padoTsbI padoThI

Paznen 1. IlepBonayaibHble XUMUYECKHE TIOHATHSA
11 Xumusi — BakHasi 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' MPaKTHYECKOM JIESTEIBHOCTH YelIOBEKa https://m.edsoo.ru/7f41837c
1.2 | BemecTBa 1 XUMHYECKHE PEAKIINN 15 1
Hroro mo pazmeny 20
Paznen 2. Baxknelinmme npeacTaBuTe/ M HEOPraHMYeCKUX BellecTB
2.1 | Bo3ayx. Kucnopon. [Torsitie 06 okcumax 6 Etﬁlgg?/()nleéi(ﬂ)or{fﬂf 11837¢
2.2 Bonopoa.IlonsTie o kucmoTax u coisx 8 1 E’[I/tlgg'?/(r)rTleeI;jElsiorI:/?f 11837¢
2.3 Bopna. PactBopsl. [TonsaTue 06 ocHOBaHMSIX 5 1 1
2.4 | OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX COCAMHEHUIN 11 1 1 E’[I/tIgJSI'I;I/(r)rTle(eI;ji(%OrIlf/? £41837¢
Hroro mo pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoaguyeckasi cucrema xumnueckunx 3jaemMenToB . U. Menaeneea. CTpoenne aroMoB. XMMHUYeCKasl CBSA3b.

OKHCINTENHLHO-BOCCTAHOBHTEIbHBIE pPeaknumn

HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH 1 Hepnommecxaﬂ CHUCTCMaA

bubmuoreka [JOK

3.1 XUMUYEeCKUX 3j1eMenToB JI. YI. Mennene-eBa. 7 ]
Crpoerue atoma https://m.edsoo.ru/7f41837c
3.9 Xumuueckas cBsizb. OKMCIUTEIBLHO- 8 1 bubmuoreka [JOK
' BOCCTaHOBHTEJIbHBIE PEAKIINU https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
P BHOE BDEMS 3 bubmuoreka [JOK
C3CPBHOC BpE https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5



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

KoandecTBO 9acoB

DJIeKTpOHHbIe (I (POBbBIE)

Ne n/m HaumeHoBaHue pa3aejioB U TEM NPOrpaMMbI Beero E(e)l;Tapﬁ(::::: Eep;:;(];[:belcx oﬁpasoBaTe.ﬂbnme pecypebl
Pa3nes 1. BemecTBO M XMMHYecKHe peakuu
11 [ToBTOpEHUe 1 yriryOIeHNe 3HAHUI OCHOBHBIX pa3JieioB Kypca 8 kimacca 5 1 Etﬁlggl;llcr):e(a[fjicl)_})orﬁ/? 412636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIINI 4
1.3 DNEKTPOTUTHIECKAs AUCCOIMAIIMS. XUMUYECKUE PEAKIIMH B paCTBOpax 8 1 1 Etﬁlgg?/(;:zlfﬂi,iorﬁﬂ 412636
Hroro no pazneny 17
Pa3nen 2. HemeTaJluibl U HX COeTMHEHHS
21 OO6mrast XxapakTepUCTHKa XUMHUUYECKHUX eMeHTOB VIIA-rpymibr. 4 1 bubnmuorexa [JOK
[aorensr https://m.edsoo.ru/7f41a636
29 Qﬁmaﬂ XapaKkTepUCTHKa XUMUYEeCKUX 3eMeHTOB VIA-rpynmsl. Cepa u 6
e€ CoeIMHEeHUS
53 OO6mrast XxapakTepUCTHKAa XUMHUYECKHUX AIEeMEHTOB VA-Tpynmbl. A30T, 7 1 bub6nuoreka [IOK
dbochop u ux coeTUHEHUS https://m.edsoo.ru/7f41a636
24 OO6mas XapaKTePUCTHKA XMMUMECKAX JIEMEHTOB IVA-rpynmnsi. 8 1 5 bubnuoreka [JOK
VYraepoa U KpeMHHH U MX COCTUHCHHS https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 25
Pasznen 3. Mera/LIbl M MX COeIMHEHUS
. bubnunoreka [JOK
3.1 Obmme cBoiCTBA METAIIOB 4 https://m.edscl)lo.ru/7f41a636
3.2 Baxneime Metauibl 1 UX COEIUHEHUS 16 1 2
Wroro no pasneny 20
Pazgen 4. Xumus M oKpyskaiomas cpeia
4.1 BemiectBa u Marepuansl B )KU3HHU YEJIOBEKA 3
Wroro no pazgeny 3
Pe3epBHOE Bpems 3 BH6H_H0TeKa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 4 7



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KoandecTBO 9acoB

Ne C) ble HudpoBbIe
. Tema ypoxa Konrpousn | IIpakTHyeck Aara AEKTPOHHEIE HPP
n/n Bcero H3y4eHUusi | oOpa3oBaTe/IbHbIE Pecypchl
ble padoTbl | ue padoThl
1 [Ipenmer xumuu. Posie XuMuu B xKU3HU YesnoBeka. Tena u 1 04.09.2023 bubmmoreka [IOK
BEIIECTBA o https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METOAAX TTO3HAHUS B XUMUHU 1 04.09.2023
3 [Tpaktuueckas padota Ne 1 «I[IpaBuna paboTsl B TabopaTopuu 1 1 11.09.2023 bubnuorexa [JOK
npuéMbl oOpalieHus ¢ 1abopaTopHBIM 000PYIOBAHUEM o https://m.edsoo.ru/ff0d23dc
. bubnmuotexa [JOK
4 UYucrele BemecTBa 1 cMecu. CriocoObl pasyieneHus cMecei 1 11.09.2023 https://m.edsoo.ru/f0d26ca
5 [Mpaktudeckas padora Ne 2 «Pa3nenenue cmeceii (Ha mpumepe 1 18.09.2023 bubnnorexa [JOK
OYHCTKH TOBAPCHHOW COJIH)» o https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1 18.09.2023 https://m.edsoo.ru/f0d2a6c
7 XHUMHUYECKUE DJIEMEHTHI. 3HAKH (CHMBOJIBI) XUMHUYECKIX 1 95.09.2023 bu6mmoreka [JOK
3JIEMEHTOB o https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThie U CI0XKHBIC BEIECTBA 1 25.09.2023 https://m.eds00.ru/f0d2a6e
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YYEHHUE 1 02.10.2023 https://m.edsoo.ru/f0d2d50
10 3aKOH MOCTOSHCTBA COCTaBa BELIECTB. XUMUYecKas popmyra. 1 02.10.2023 bubmnuoreka [JOK
BajieHTHOCTh aTOMOB XUMHUYECKUX JJIEMEHTOB — https://m.edsoo.ru/ff0d2eae
11 OtHocuTenbHas aToMHast Macca. OTHOCUTENbHAS MOJIEKYJIsIpHAs 1 09.10.2023 bubnnoreka [JOK
macca T https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHUYECKOTO JIEMEHTA B COEAUHEHUU 1 09.10.2023
bu6mmoreka [JOK
13 KonunuectBo BeniectBa. Mosib. MossipHast macca 1 16.10.2023 https://m.edso00.ru/f0d5230
bu6mmoreka [JOK
14 dusnuecKkre U XMMUYECKUE SABJICHUs. XYUMHUYECKas peaKkius 1 16.10.2023 https://m.edsoo.ru/ff0d37fa
15 IIpu3Hakuy U ycinoBuUs IPOTEKaHUS XUMUUECKUX PEaKLUN 1 23.10.2023
16 3aKOH COXpaHEHMs MACChI BEIIECTB. XUMHUECKUE YPABHEHHUS 1 23.10.2023 | bubnumoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d28c8
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https://m.edso0.ru/ff0d3b88

Brrunciaenus KOJIMYCCTBA, MACChI BCUICCTBA 10 YPABHCHUAM

bubmuoreka [JOK

17 XUMHUYECKHX PEaAKIUi 30.10.2023 https://m.edsoo.ru/ff0d5708
18 Knaccugukanus XuMHIecKIX peaKiuii (CoeqMHEHNS, 30.10.2023 bubnuorexa [JOK
pasIoKeHus, 3aMeICHUsI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yu€HbI-IHIIUKIOIeUCT. O000IIeHHE U 13.11.2023 bubmmoreka [JOK
CHCTEMaTH3aIHs 3HAHHHA https://m.edsoo.ru/ff0d40c4
20 KonTpomasnas pabora Nel o teme «BemecTBa 1 XuMmuieckue 13.11.2023 bubnnorexa [JOK
peaKIum» https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — sneMeHT 90.11.2023 bubnuorexka [JOK
U mpocToe BeriecTBo. O30H https://m.edsoo.ru/ff0d448e
29 dusndecKkre U XUMUYECKHE CBOMCTBA KUCIOPO/1a (peakiiuu 90.11.2023 bubnuorexa [JOK
okucieHus, ropenue). [Tousrue 06 okcuaax https://m.edsoo.ru/ff0d4614
23 Crioco0pl oTy4eHusT KUCIIOPoia B 1abopaTopuu 1 97 11.2023 bubmuorexa [JOK
MPOMBIIUICHHOCTH. [IprMeHeHne KUCIopo/ia https://m.edsoo.ru/ff0d497a
26 repuonmmacexon ypasen, S0 1 HOTepNHMCCKIX 27112023 | Bumiorera LIOK
’ https://m.edsoo.ru/ff0d4790
peaxkusax
o5 TommBo (HedTh, yroib 1 MeTaH). 3arps3HeHne Bo3ayxa, 04.12.2023 bubnnorexa [JOK
CTOCOOBI €ro MPeI0TBPALICHHS ' https://m.edsoo.ru/ff0d4c4a
[Tpaktuueckas padota Ne 3 o teme «Ilonydyenue u cobupanue bubnuoreka [JOK
26 KHCJIOPOa, U3y4EHHE €r0 CBOUCTBY 04.12.2023 https://m.edsoo.ru/ff0d4ae2
97 Boaopon — sneMeHT u mpoctoe BemniectBo. HaxoxaeHnue B 11.12.2023 bu6mmoreka [JOK
IPHUPOIE https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XUMUYECKHUe CBOMCTBA Boiopoaa. [IpuMenenue 11.12.2023 bubnnoreka [JOK
BOJIOpO/Ia https://m.edsoo.ru/ff0d4dd0
29 [TondaTHe 0 KUCIOTAX U COJIAX 18.12.2023
30 CniocoOblI oJtydeHus: BOAOPoAa B 1aOOpaTopuu 18.12.2023 Eﬁggﬁ;ﬁiﬁii?ﬁlﬁo daddo
31 ITpaktuyeckas padora Ne 4 mo teme «Ilonmyuenue u cobupanue 95 12 2023 bubnuorexa [IOK
BOJIOPO/1a, U3y4YE€HHUE €0 CBOMCTB» T https://m.edsoo.ru/ff0d4f42
32 MonsipHblii 00bE€M razoB. 3akoH ABOrajpo 25.12.2023 E&IS::I;/(;TT]Z?S(I)J(:)?’IS/ﬁO 45426
33 Brranciienus 00bEMa, KOJIUUYECTBa BEIECTBA ra3a 1o ero 15.01.2024 | bubmumoteka LIOK
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M3BECTHOMY KOJIMYECTBY BEIIECTBA MM 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 005EMOB ra30B 10 ypaBHEHUIO PEAKIIUN HA OCHOBE

bubmuoreka [JOK

34 3aKOHA 00BEMHBIX OTHOIIICHHI T'a30B 1 15.01.2024 https://m.edsoo.ru/ff0d5708
35 DU3NYECKUE U XUMUYECKUE CBOKWCTBA BObI 1 22.01.2024
. bubmmoreka [IOK
36 Cocras ocHoBanwii. [TonsiTe 00 MHAMKATOPAX 1 22.01.2024 https://m.edsoo.ru/f0d59e2
37 Bona kak pactBopurens. HacpllieHHbIE M HEHACHIILIEHHBIE 1 99.01.2024 bubnuorexa [JOK
pacTtBOpbl. MaccoBas J10Jis BEIIECTBA B PACTBOPE o https://m.edsoo.ru/ff0d5b40
[Tpaktuueckas padota Ne 5 o teme «I[IpuroroBneHue pacTBOpoB bubnuorexa [JOK
38 .. o . . .. 1 29.01.2024 .
C onpeIeIEHHON MacCOBO JI0JICH PacTBOPEHHOTO BEIIECTBA» https://m.edsoo.ru/ff0d5eba
bubmmoreka [IOK
39 KonTpomasHas padota Ne2 o teme «Kucinopoa. Bogopos. Boma» 1 05.02.2024 https://m.eds00. ru/ffod6342
. bu6mmoreka [IOK
40 Oxkcunpl: cocTaB, Kaccu(pUKaIHs, HOMEHKIIATypa 1 05.02.2024 https://m.eds0o.ru/f0d664e
a1 [Tony4yeHnne u XUMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1 12.02.2024 bubnnorexa [JOK
aM(pOTEPHBIX OKCHIOB o https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cocTaB, Kiaccudukaius, HOMEHKIaTypa 1 12.02.2024
. . bu6mmoreka [JOK
43 [Tonyuenue 1 XMMUYECKHE CBOMCTBA OCHOBAHMIMA 1 19.02.2024 https://m.edsoo.ru/ff0d67ca
) bubnuoreka [JOK
44 Kucnotsr: cocraB, knaccudukaiys, HOMEHKIATypa 1 19.02.2024 https://m.edsoo.ru/ff0dfee2
. bu6mmoreka [JOK
45 [TonydyeHue n XUMHYECKHE CBOMCTBA KHCIIOT 1 26.02.2024 https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIIATypa, CIoCOObI MOTyYeHUs, 1 96.02.2024 bubnunoreka [JOK
XHUMHYECKHE CBOMCTBA o https://m.edsoo.ru/00ad9474
47 satan o reve (Ounomme acen neoprammacciy ) 04.03.2024 | BHOMOTeKa LIOK
o A https://m.edsoo.ru/00ad9b7c
COETMHEHUIN
48 I'eneTnyeckas cBsI3b MEXY KJIacCaMU HEOPTaHUYECKUX 1 04.03.2024 bubnunoreka [JOK
COeTMHEHUI e https://m.edsoo.ru/00ad9a50
49 O06001IeHne u cucTeMaTu3alus 3HaHui 1 11.03.2024
50 KonTtponsHas padora Ne3 o Teme "OCHOBHBIE KIIacChl 1 11.03.2024 bubnuorexa [IOK
HEOPraHMYECKUX COSAMHEHUA" e https://m.edsoo.ru/00ad9ela
51 [lepBble MOMBITKH KiaCCU(DUKAIIUN XUMHUECKUX 3JIEMEHTOB. 1 18.03.2024 | bubnuoreka [IOK
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ITonsarue o rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edso0.ru/00ad9ffa

IIepnoanueckuit 3akoH u [lepuoauueckas cucteMa XUMUYECKUX

bubmuoreka [JOK

52 anementoB JI. Y. Menpeneena 1 18.03.2024 https://m.edsoo.ru/00ada52c
53 [Iepuoapl, rpyIIIbl, IOAIPYIIIIBI 1 01.04.2024
o4 Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3o0Tors! 1 01.04.2024 BH6H_HOTeKa LOK
https://m.edsoo.ru/00ada342
55 Crpoenue DIEKTPOHHBIX 000JI0YEeK aTOMOB JICMEHTOB 1 08.04.2024 bubnuorexa [JOK
[Mepuoauueckoit cucremsr /1. Y. Menneneea https://m.edsoo.ru/00ada6bc
56 XapaKTepI/ICTI/IKUa XUMHUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B 1 08.04.2024 bubnnorexa [JOK
[Mepuoauueckoii cucreme /1. . Menaeneesa https://m.edsoo.ru/00ada824
57 3nauenue Ileproanueckoro 3akoHa /sl pa3BUTHSI HAYKU U 1 15.04.2024 bubnnorexa [JOK
npaktuku. Jl. 1. MenaeneeB — yu€Hblii, earor U rpaxIaHuH https://m.edsoo.ru/00ada96e
58 DIEeKTPOOTPULIATEIEHOCTh AaTOMOB XUMUYECKHX 3JIEMEHTOB 1 15.04.2024
bubnmuorexa [JOK
59 HNonnas xumuyeckas CBsi3b 1 22.04.2024 hitps://m.e dsi.ru /00adac34
60 KoBanenTHas nmonsipHas XaMu4IecKasi CBS3b 1 22.04.2024 E’ftlgg:?/(;;izlaigﬁllf/%a daabs
61 KoBanenTHas HemoJisspHasi XUMUYECKast CBSI3b 1 29.04.2024 E’[I/tlgg:?/(;;izlzjigﬁllf/OOa daab9
62 CrerneHb OKUCITICHHS 1 29.04.2024
63 OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1 06.05.2024 ﬁtI/tISJSI:I;I/(r)rTl.eeIaaS(])_E).OrI:/OOa db076
64 OkucIuTENnu U BOCCTAHOBUTEIHN 1 06.05.2024 ﬁ'[lj[ISJSI:I;I/(r)TTIZI:jZ(I){)?‘I:/OOa db076
65 KounTpomsnas padota Ne4 o reme «CtpoeHue aToma. 1 13.05.2024 bubnunoreka [JOK
XUMHYECKas CBA3bY https://m.edsoo.ru/00adb486
66 O00011IeHNE U CUCTEMATH3aIlNs 3HAHUI 1 13.05.2024 BH6H_HOTeKa LOK
https://m.edsoo.ru/00adb33c
67 O60061eHre u cucTeMaTi3alus 3HaHui 1 20.05.2024
68 O06o01IeHre U CUCTEMaTU3aIKS 3HAHUH 1 20.05.2024 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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9 KUIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIE
n/n Tema ypoka Bcero KonTpoakkl | IpakTHtecK u3ydeHusi | odpasoBaTe/bHbIE peCypChl
e padoTbl He padboTsbl
1 [Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XUMHYECKUX 1 04.09.2023 bubnuorexa [JOK
anementoB JI. 1. Menneneea R https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 04.09 2023 bubmmoreka [IOK
AJIEMEHTOB TIEPBBIX TPEX MEPHUOI0B R https://m.edsoo.ru/00adb6b6
bubmmoreka [IOK
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKHUX BEILIECTB 1 11.09.2023 https://m.edso0.ru/00adh7e2
. . bubnmuorexa [JOK
4 Bubl XUMU4ECKOM CBSI3U M THIIBI KPUCTAIUINYECKUX PEIIETOK 1 11.09.2023 https://m.edsoo.ru/00adbach
5 KOHTpf)J'II)Haﬂ pabota Nel o reme «IloBTOpeHme 1 yriyoneHne 1 1 18.09.2023
3HaHMI OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiaccay
5 Knaccudukanus XuMU4ecKuX peakiuil mo pa3inyHbIM 1 18.09.2023 bubnuorexa [JOK
MpHU3HAKAM R https://m.edsoo.ru/00adbcb0
[TonsiTue 0 ckOpoCcTH XUMHUYECKOU peakiuu. [lonsarue o bubnnorexa [JOK
7 1 25.09.2023 )
TOMOTEHHBIX M F€TEPOrCHHBIX PEAKIIHIX https://m.edsoo.ru/00adbe9a
8| cxopocrs xanntacexoft partin n noroenne sioecroro |1 25002023 | PHOIOTEKa LIOK
P peart o https://m.edsoo.ru/00adc28c
paBHOBeECHS
9 OKHCIIUTENBEHO-BOCCTAHOBUTENBHBIE PEAKLIUU 1 02.10.2023
10 Teopus snexTponauTuyeckoit quccouuanu. CHUibHbIE U cladbie 1 02.10.2023 bubnunoreka [JOK
AIIEKTPOJIUTHI o https://m.edsoo.ru/00adcd68
. bubmuoreka [JOK
11 | MouHble ypaBHEHUS peaKIuil 1 09.10.2023 https://m.edsoo.ru/00add448
12 XUMHUYECKUE CBOMCTBA KUCIIOT U OCHOBAaHU B CBETE 1 09.10.2023 bubmuoreka [JOK
MPEACTaBICHUN 00 3JEKTPOIUTHYECKOH JUCCOIMAIITH " https://m.edsoo.ru/00add5d8
13 XUMUYECKUE CBOMCTBA COJIEH B CBETE MpeACTaBIEHUI 00 1 16.10 2023 bubnunoreka [JOK
ANEKTPOJIUTUYECKOMN TUCCOLIUAIIUU o https://m.edsoo.ru/00add8b2
N bubmuoreka [JOK
14 | TlonsTre 0 TUApPOIIU3E CoNen 1 16.10.2023 https://m.eds00.ru/00add9d4
15 | O6o0menue u cucTeMaTu3alus 3HaHui 1 23.10.2023
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16 [Ipaktuyeckas padora Ne 1. «Pemienue sKkCriepuMeHTaIbHBIX 93.10.2023 bubmuorexa [IOK
3a1au» o https://m.edsoo.ru/00addbfa
KonTtponsHas padora Ne2 o Teme «IeKTPOIUTHYECKAS bubmuorexa [IOK
17 30.10.2023 )
aucconuanys. XMMHUYECKHE PEaKIMy B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OOm1ast XxapakKTepUCTHKA TAIOTEHOB. XMMHUYECKHE CBOIICTBA Ha 30.10.2023 bubnuorexa [JOK
npuMepe xjopa — https://m.edsoo.ru/00addfe2
19 XnopoBojopoa. ComsiHast KUCIIOTa, XAMUYECKHUE CBOWCTBA, 13.11.2023 bubnuorexa [JOK
MOJIy4eHHe, IPUMEHCHUE o https://m.edsoo.ru/00ade104
20 [IpaxTnueckas padorta Ne 2 o teme «llomyuenue consiHOM 13.11.2023 bubnuorexa [JOK
KUCIIOTBI, U3y4eHHE €€ CBOMCTBY o https://m.edsoo.ru/00ade348
21 Brrunciienus o ypaBHEHUSIM XUMUYECKUX PEAKIUI, €CIIN 90.11.2023 bubnuorexa [JOK
OJTH U3 PEareHTOB JIaH B N30BITKE o https://m.edsoo.ru/00ade488
22 | OOmIas XxapaKTeprcTUKa 3JIeMeHTOB VIA-rpymibt 20.11.2023
AmnorponHbie MoauduKauu cepbl. Haxoxaenue cepsl u eé bubnmuorexa [JOK
23 . . 27.11.2023 )
COCIMHCHUH B IPUPOJIe. XMMHUYECKHE CBOWCTBA CEPBI https://m.edsoo.ru/00ade64a
. bu6moreka [JOK
24 | CepoBoopoj, CTpoeHue, (PU3NIECKUe U XUMUUECKHE CBOMCTBA 27.11.2023 https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHas KUCIO0Ta, PU3NYECKHE U XUMUYECKUE bubmuorexa [JOK
25 . 04.12.2023 .
CBOWMCTBA, MPUMEHECHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PeaKIInu, JIEHKAIIHE B OCHOBE MPOMBILIICHHOTO Bubmiorexa LIOK
26 | coco0a Moy4eHUs CEPHOM KMCIOThI. XMMHUYECKOE 04.12.2023 .
o https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPY)KAIOIIeH Cpeibl COSMHEHUSIMU CEPBI
27 | BoruncneHnue MaccoBOil I0JIM BBIXO/IA MPOIYKTa peakiuu 11.12.2023
28 pacmpocrparne  MMpoe, iaccKe § XIvHAGCKE 11122073 | BuGmorexa LIOK
pacupocTp PHPOZS, o https://m.edsoo.ru/00adeea6
CBOIICTBa
29 AmMuak, ero Gpu3nYecKue U XMMUYECKUE CBOWCTBA, MOJTYUYCHUE 18.12.2023 bu6mmoreka [JOK
U TIPIMEHEHNE o https://m.edsoo.ru/00adf004
30 ITpaktuyeckas padora Ne 3 o reme «llomydyenne ammuaxa, 18.12.2023 bubnuoreka [IOK
U3y4YECHHUE €r0 CBOHCTBY T https://m.edsoo.ru/00adf180
31 | A3oTHas KUCHOTa, €€ PU3MUECKUe U XUMHUUECKUE CBOICTBA 25.12.2023 bubmmorera [IOK
’ o https://m.edso0.ru/00adf306
32 Hcnonp30BaHne HUTPATOB U COJIEN aMMOHUS B KaUECTBE 95.12 2023 bubnuorexa [IOK

MUHEPAIbHBIX y10OpeHnit. XUMU4ecKoe 3arpsisHeHue

https://m.edsoo.ru/00adf518
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OKpY’Karomiel cpeabl COSANHEHMSMH a30Ta

33 dochop. Okcun dpocdopa (V) u pochopras kucnora, 1 15.01.2024 bubnmoreka [JOK
(du3MUeCKre ¥ XMMUYECKHE CBOMCTBA, TOJIy4CHUE o https://m.edsoo.ru/00adf68a

34 Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX 1 15.01.2024 bubnuorexa [JOK
ynoOpeHuid. 3arpsi3HeHHe PUPOIHOH cpeibl hocdharamu o https://m.edsoo.ru/00adfc20

35 VYraepon, pacipocTpaHeHHe B IpUpoe, GU3ndecKue u 1 92 01.2024 bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA o https://m.edsoo.ru/00adfd9c

3 | Dronommcetue npoGrenss camse ¢ oxcmon yraepors | 1 2201.2004  B1OmOTERR LOK
(V) https://m.edsoo.ru/00adfebe

37 | YronpHas KHCIOTA U €€ COITU 1 29.01.2024

38 [IpaxTueckas padota Ne 4 o teme "[losyuenue yriiekuciaoro 1 99.01.2024 bubnnorexa [JOK
raza. KauecTBeHHas peakiius Ha KapOoHAT-HOH" o https://m.edsoo.ru/00ae027e

39 [lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKHUX BEIIECTBAX KaK O 1 05.02.2024 bubnnorexa [JOK
COCIMHECHUSAX yriiepoia T https://m.edsoo.ru/00ae054e

40 | KpeMHUii 1 €ro cOeAMHEHUS 1 05.02.2024

41 [TpakTruueckast padota Ne 5. PermeHue sxcriepuMeHTaIbHBIX 1 12.02.2024 bubnuorexa [JOK
3a71a4 10 TeMe «BaxxHeilne HeMeTauTbl U KX COETUHEHNS e https://m.edso0.ru/00ae0bf2

42 KontponbHas padota Ne3 o reme «BaxkHeiine HeMeTaIbl U 1 12.02.2024 bubnuorexa [JOK
HUX COEIUHECHUSD) o https://m.edso0.ru/00ae0e18
OO01as XxapakTepUCTUKAa XUMUYECKHX JIEMEHTOB — METAJJIOB.

bu6mmoreka [JOK

43 | Merannuueckasl CBSI3b U METAJNTMYECKasi KpUCTaNInyecKast 1 19.02.2024 https://m.edsoo ru/00ae103e
pemérka. Pu3nyecKre CBOMCTBA METAJIIOB ps-fim. '

44 XHUMHUYECKUE CBOMCTBA METAJIIOB. DIEKTPOXUMUYECKUN Psif 1 19.02.2024 bubnunoreka [JOK
HAMPSHKCHUH METaJIOB o https://m.edsoo.ru/00ae1156
O61ue cioco6s! nomyueHus: Metaios. CruiaBbl. Berancnenus

45 | Mo ypaBHEHHSIM XUMUYECKUX PEaKIIMii, €CITH OJIUH U3 1 26.02.2024 bubmotexa [IOK
PEATEHTOB COCKHT PHMECH https://m.edso0.ru/00ael1156

46 | IloHsATHE O KOPPO3UH METAILIOB 1 26.02.2024 E’[I;IS?;I;I/(;TT]ZI;%(I)J(:)()I‘IS/OanlZ?S

47 | lllenmovHbIe METAJLIBI 1 04.03.2024

48 | OKkcHIbl ¥ THAPOKCUIBI HATPUS U KalUs 1 04.03.2024 ]P?'[P'[ISJSI'I;I/?TTleeI;aS(I)J(:)OrILf/Oanl 4b2

49 | IllenouyHo3eMeNNbHBIE METAJIIbI — KAJIBIUI U MarHui 1 11.03.2024
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bubmuoreka [JOK

50 | Baxueiimme coeqUHEHNS KaJIbIHS 1 11.03.2024 https://m.eds00.ru/00ae15e8
51 | O0oO01IeHne U CUCTEMATH3aIUA 3HAHUH 1 18.03.2024
N . bu6mmoreka [IOK
52 | JKécTrocTb BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUs 1 18.03.2024 https://m.eds00.ru/00ac 1886
[Ipaktuyeckas padora Ne 6 mo teme "KEcTKOCTH BOJBI U bubnuorexa [JOK
53 .. " 1 01.04.2024 .
METO/IbI €€ YCTpaHCHUS https://m.edsoo.ru/00aelae8
. bubmmoreka [IOK
54 | AmommHuH 1 01.04.2024 https://m.edsoo.ru/00aelc64
. bubmmoreka [IOK
55 | AmdoTepHBIe CBOMCTBA OKCH/IA U TUIPOKCUIA 1 08.04.2024 https://m.eds00.ru/00ae1c64
56 | XKeneso 1 08.04.2024
bu6mmoreka [IOK
57 | Oxcunsl, ruapokcust U conu xenesa (1) u xenesa (111) 1 15.04.2024 https://m.eds00.ru/00ae35e6
58 | O0oO0IIeHEe U CUCTEMATH3aINA 3HAHUH 1 15.04.2024
[IpaxTnueckas paborta Ne 7. Penienne sxcriepuMeHTaIbHbBIX bubnuorexa [JOK
59 . 1 22.04.2024 ]
3a71a4 110 TeMe «BakHelIre MeTaIUIbl ¥ UX COETUHEHUS https://m.edso0.ru/00ae3de8
50 | ome s pearettren st mabenTee s conepmart MpCRE i 22.002004 | BUGOTENa LIOK
. ' T https://m.edsoo0.ru/00ae1750
BbrurciieHuss MacCOBOM JI0JIM BBIX0J1a TIPOAYKTA PEAKIIHH
61 | O0oOmEeHne U cucTeMaTU3aIys 3HAHUN 1 29.04.2024
62 KontponbHas padorta Ne4 o reme «BakHelne MeTauibl U UX 1 99.04.2024
COEIVHEHUSD
. bubmuoreka [JOK
63 | BemecTBa u MaTtepuabl B TOBCEAHEBHOM KM3HU YEJIOBEKA 1 06.05.2024 https://m.eds00.ru/00ae3f50
. bubmuoreka [JOK
64 | XuMuyeckoe 3arpsa3HEHHE OKPYKAIOIIEH CpeIbl 1 06.05.2024 https://m.eds00.ru/00ae4270
65 | Ponb XMMHU B peIEHUH SKOJIOTHYECKUX TPOoOIeM 1 13.05.2024
N bubnmuoreka [JOK
66 | O0o0OIEHNe U cuCcTEMATU3AIMS 3HAHUIN 1 13.05.2024 https://m.edsoo.ru/00ae0d0a
N bubmuoreka [JOK
67 | O00OIIEHNEe U cUCTEMATU3AIMS 3HAHUIN 1 20.05.2024 https://m.edsoo.ru/00adb33c
68 | O0o0OIIEHE U CUCTEMATH3AIIU 3HAHUT 1 20.05.2024
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus. 8 kacc: y4ue0. s oduieoopazoBarenbHbix yapexkaenuit / O.C. 'abpuensH. - 3-¢ u3/1., CTPEOTHIL. -
M.: [Ipoda, 2022. - 286 c.

Xumust. kiaacc: yue0. st ooieoopasoBarenbabix yupexacuuii / O.C. ['abpuensH. - 3-e u311., CTPEOTHIL. -
M.: [Ipoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. 'abpuensa O. C., Bocko6oitaukosa H. I1., furykoBa A. B. HacrospHast kaura yaurens. XumMus. 8 KII.:
Mertoanueckoe nocobue. - M.: lpoda, 2021.

2. I'abpuensu O. C., Smrykosa A. B. Terpans st 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 8 k1. K
yaeonuky O. C. INabpuensna «Xumus. 8 kimace». M.: Ilpoda, 2022.

3. I'adpuensu, O. C. Metoauueckoe nocobue k yuebuuky O. C. N'abpuensna «Xumus». 8 kimacc / O. C.
I'a6bpuensn. — M. : [Ipoda, 2021. — 109.

4. I'abpuensH, O. C. Metoaudeckoe mocodue Kk yueouuky O. C. I'abpuensua «Xumusi». 9 xiacc / O. C.
Ia6puensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue kapthl K yaeonuky O. C. 'abpuensna «Xumust. 8 Ki1accy» | METOHUECKOe
noco6ue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHosormueckue kapTol K yaeoHuky O. C. ['abpuensaa «Xumust. 9 Kimaccy : METOINIecKoe
noco6wue / JI. . AcanoBa. — M. : JIpoca, 2018

7. Xumus. 8 ki1.: KoHTposibHbIe U TpoBepouHble paboThl kK yueoHuky O. C. 'abpuensna «Xumusg. 8» / O. C.
INa6puensn, I1. H. bepeskun, A. A. YmakoBa u ap. - M.: Jlpoda, 2022.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

=

Xumus, 8 kiacc, PI'TAOY JIIO "Axkanemuss Munnpocsemenus: Poccun"
Xumus, 9 kinacc, DI'AOY 10 "Akanemusa Munnpocsemenus Poccun"
DneKTpOoHHBIN oOpa3zoBarenbHbIi pecypc "Jlomamaue 3aganus. OcHoBHOE oOiiee oOpa3oBaHue. Xumus',
8 — 9 knmacc, AO MznarenbctBo "[Ipocsemnienue"
Tpenaxep "O6nako 3Hanui". Xumus. 8 knacc, OO0 "duzukonJIad"
Tpenaxep "O6nako 3Hanui". Xumus. 9 knacc, OO0 "duzukonJIad"
http://www.chemnet.ru T"'azeta « XuMusi» u caiit i yauTtens «5 uay Ha ypOK XUMUN»
http://him.1september.ru Eaunas xomrekius LIOP: IIpeaMeTHast KOIEKIUsS « X MU
http://school-collection.edu.ru/collection/chemistry  EctecTBeHHO-Hay4YHbBIC OKCIIEPUMEHTBI:
XUMHUSL.
9. Komnekius Poccuiickoro o6meo6paszoBarensHoro mopraina http://experiment.edu.ru AJIXMUMMUMK: caiit
JLIO. Anuk6epooii http://www alhimik.ru Beepoccuiickas onuMnuaza mKoJIbHHUKOB 110 XUMHUH
10. http://chem.rusolymp.ru Opranndeckas XUMUsI: SIEKTPOHHBIN yIeOHUK VISl CPEAHEH IIKOJIbI
11. http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: JIEKTPOHHBIH YU4eOHHK
12. http://www hemi.nsu.ru OTKpbITHIH KOJUTEIK: XUAMHUS
13. http://www.chemistry.ru JluctaHimoHHast OJMMIMAAA IO XAMUH TEJICKOMMYHUKAITHOHHBIN
00pa3oBaTeIbHBIN MPOCKT
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