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HHOACHUTEJIBHAA 3AIIUCKA

[TporpaMMa 1o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHWI K pe3yJbTaTaM OCBOCHHMS OCHOBHOH 00pa30oBaTeIbHON MPOTPaMMBI OCHOBHOTO
oOmero oOpasoBanmst (Npuka3 MwuHnpoceellenns Poccun ot 18.05.2023 r. N 370),
npencrasiennsix B ®IOC OO0 (npukas MuHnpocselenns Poccumn o1 31.05.2021 r. N2 287, B
[eCTBYIOLLEN pefaKLum), a Takxke deaepanbHOi paboueii MpOrpaMMbl BOCITUTAHMS.

B pabouyto nporpaMMy BHECEHbl M3MEHEHWs Ha OCHOBe npukada MuHnpoceelleHus
Poccun «0 BHECEHMW W3MEHEHMWA B HEKOTOpble npukasbl MuWHWCTEPCTBA MPOCBELLEHUS
Poccuiickoit Gegepauun, Kacarowmecs GeaepanbHbix 06pasoBaTebHbIX NPOrpaMm HayanbHOro
06L1ero 06pa3oBaHus, OCHOBHOMO 06LLero 06pa3oBaHMs U CpeaHero obuiero 06pasoBaHus» OT
09.10.2024 r. N2 704 w npukasa MwuHnpocBeleHns Poccun «O BHeCeHUM W3MEHeHWt B
HeKoTopble MpuKasbl MwuHMCTepcTBa 06pasoBaHua ¥ Hayku Poccuiickoir depepaunn w
MuHucTepcTBa  npocselleHns  Poccuitickon  Qepepauuy,  Kacawouwmecs  GegepanbHbiX
rOCYAapCTBEHHbIX 06pa30BaTeNbHbIX CTaHAAPTOB HaAyaNbHOrO O6LEro M OCHOBHOMO 06LLero

o6pa3oBaHus» 0T 18.06.2025 . N2 467.

[Iporpamma mo XuMuu JA€T MPEACTABICHHE O IENsAX, OOIIel crpareruu OOydYeHHS,
BOCIIMTAHUSA U pa3BUTHUS OOY4YAIOIIMXCS CPEACTBAMU Y4yeOHOro NpeaMeTa, yCTaHaBIMBAET
o0s13aTeNIbHOE MPEAMETHOE COJepKaHKe, NMpelyCMaTpUBaeT paclpelieIeHue ero Mo kiaaccam u
CTPYKTYpHUPOBAHHE I10 pa3eslaM U TEMaM IPOTrpaMMBbl 110 XMMHH, ONPEAETAET KOJIUYECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh
U3YYEHUS XUMHUHU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEW 00ydaromuxcs, onpeaesseT BO3MOKHOCTH NpeaAMeTa s
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOSHMsI OCHOBHOM 00pa3oBaTeIbHOM MporpaMmbl Ha
YPOBHE OCHOBHOTO 001IIer0 00pa3oBaHus, a TakKe TPEOOBAHMI K pe3ylbTaTaM 00yueHHUs] XUMHUH
Ha ypOBHE LeJell Hu3ydeHHsl MpeaMeTa W OCHOBHBIX BMJOB Yy4eOHO-IIO3HAaBaTEIbHOU
JEeSITeIbHOCTH 00YUaIOIIErocs 10 OCBOCHUIO yUEOHOT0 COEPKaHMSL.

3HaHUE XUMHH CIYXKHUT OCHOBOM U1 (pOpMUPOBAHUS MUPOBO33pEHHS 00YUAOLIETr0oCs, €ro
MPEICTABICHUNA O MAaTEPUAIILHOM €MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (popMUpyeMbIe XUMHUEH
IPEJICTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 IBOJIIOLIUU BEILIECTB B IPUPOJIE, O MYTSIX
pemieHust Ta00anpHBIX MpPOOJIEM YCTOHYMBOIO Ppa3BUTUS 4YEJIOBEUECTBA — ChIPHEBOM,
SHEpPreTU4eCcKOoi, MUILEBOM U 3KOJIOrMYecKor 6€30MacCHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3ydyenue xumuu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH sl caMopa3BUTHS W (OpPMHUPOBaHUS
KyJbTYpPBI IMYHOCTH, €€ 001Iel U PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHON  y4eOHOM  JEesATeIbHOCTH,  OKCIEPHUMEHTAJIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOJUMBIX KaKk B IIOBCEAHEBHOM JKHM3HM, TaK U B
po¢eCCHOHANTBHON IeATETLHOCTH;

3HaKOMHUT €O CIeUU(pUKON HAyYHOIO MBILIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTIO
B3IJIA1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaOILIIXCS;



CHocOOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUAM, K TPUPOJAE, K YEJIOBEKY, BHOCUT CBOH BKJIaJ] B DKOJIOTUYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMH XUMHMH 00€CHeuMBaroOTCs creuuduKoil coiepKaHus
y4eOHOTro TpeaAMeTa, KOTOPBIM SIBISETCS TMEJarornyecku aJanTHPOBAHHBIM OTpakeHUEM
0a30BOI HAYKW XUMUHU Ha ONPEJICTIEHHOM JTarie € pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro OO0pa30BaHMsS OPHUEHTHPOBAH HA OCBOCHHE
00yYaroIMUMUCS CUCTEMbI NIEPBOHAYAIbHBIX MOHATHH XMMUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTACIBHBIX 3HAUYMMBIX IOHATUH OPraHNYECKON XUMHH.

CrpykTypa coaepkaHHs MMPOrpaMMbl 0 XUMHUH C(HOPMUpPOBaAHA HAa OCHOBE CHCTEMHOTO
noaxona k e€ msyueHuro. CoaepkaHUE CKIAAbIBAETCS U3 CUCTEMbl MOHATUH O XUMHYECKOM
JIEMEHTE U BEIIECTBE M CUCTEMbl MOHATHH O XuMHuYecKkoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 MIPUHLUILY IOCJIE€JOBATEIbHOIO pPa3BUTHUs 3HAHMM Ha OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XMMMY;

— YUYEHHS O CTPOEHUM aToMa U XMMHYECKOH CBSI3H;

— MPECTaBICHUH 00 AJIEKTPOIUTUIECKOMN TUCCOIMALINYN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKHU IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATENBHO OT OJHOIO YPOBHSI K JpYyromy,
BBIMOJIHASA (YHKUMU OOBACHEHHS U HPOTHO3MPOBAHUS CBOWCTB, CTPOCHHMS U BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOIYYEHHs U3yYaeMbIX BEIIECTB.

OcBoeHHe MpoOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO IPEACTABICHUS O
XMMHYECKOM COCTABJISIIONICH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPHUPOJIbI,
LIEHHOCTHOT'O OTHOILIEHUS K HAYYHOMY 3HAaHUIO U METOJaM I03HaHuA B Hayke. M3yueHue xumMnn
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHUA M3 paHee M3YUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knacce» 1 «Pu3uKa. 7 KiIacc.

[Tpy n3yueHnn XUMHUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHHH OCHOB XUMHUUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON JIEATETbHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpbI. 3ajauya y4eOHOro IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMBl XMMHYECKHX 3HAaHUM — BaKHEHIIMX (DAaKTOB, MOHATHI, 3aKOHOB M TEOPETHYECKHX
NOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUYECKOrO XapakTepa, s3blka HayKH, B
NprOOIIEHNH K HAyYHBIM METOJ]aM MMO3HAHMS IIPU U3yUYEHHUH BELIECTB U XUMUYECKUX PEaKIHii, B
(OpMHUpPOBAaHUM W Pa3BUTHM TIO3HABATEIbHBIX YMEHHMM M HMX MNPUMEHEHMH B Yy4eOHO-
NO3HABATEJIbHON M y4eOHO-MCCIEA0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH IPaBUI OE30MaCHOTO
oOpalleHus C BEIECTBAMU B IOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHHH XMMHMH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAYCHHE
npuoOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHHATUIO PELICHHWH, CIOCOOHOM aJanTHpOBaThCs K
OBICTPO MEHSIOIUMCS YCIIOBHUSM KHU3HH;

— HaNpaBJICHHOCTh OOYyYEHHUS Ha CUCTEeMaTH4ecKoe mpuoOlIieHne oOydarommxcs K
CaMOCTOSITEJIPHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  [IO3HaHUf,
(opMHUPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;



— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MPHUOOPETEHUIO OO0YYalOIIUMUCS OIbITa
pa3HOOOpa3HON NeATENbHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIFOYEBBIX
KOMITETEHI[HI ), UMEIOIINX YHUBEPCATbHOE 3HAUEHHE ISl Pa3IMUHbIX BUJOB JIEATEIbHOCTH;

— (hopmupoBaHue o01meH QyHKIIMOHAIBHONW U €CTECTBEHHO-HAyUYHOW TPAMOTHOCTH, B TOM
quciIe YMEHMHA OOBSCHATH M OLICHWBATh SIBJICHUS OKPY’)KAIOLIEr0 MHpPA, UCHOJb3Yys 3HAHUSA U
OTBIT, TIOJyYEHHBIE TPH HW3YYCHUH XHUMHH, TNPUMEHATh HMX TMPH pemieHHH TNpolieM B
ITOBCETHEBHOMW KU3HU U TPYIOBOM JAEATENBHOCTH;

— (hopMupoBaHue y 00yHaromuxcs ryMaHUCTUUECKUX OTHOUICHUH, TOHUMaHMs [IEHHOCTH
XMUMHUYECKHX 3HAHUHU I BBIPAOOTKH SKOJIOTMYECKH ILIeJIeCOO0pa3HOTO MOBEACHHS B OBITY H
TPYJAOBON JEATEIBHOCTH B LENSIX COXPAaHEHMsI CBOETO 370POBbsl M OKpPYXKarolled MpUpOIHON
Cpenbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHMS OOIEYETOBEYECKHX IEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduIIs ¥ HaPaBICHHOCTH AaJbHEHUIIEr0 00ydeHUs!.

OO61ee yucino 4acoB, OTBEAEHHBIX U1 M3YyUEHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpasoBanus, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2 yaca B Hezien0), B 9 kimacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/bHbIC XUMMHYECKHE TIOHATHS

[Ipenmer xumuu. Ponb XMMHM B KM3HU 4eloBeKa. XHMMHsS B CUCTeMe HayK. Tema u
BenlecTBa. dusnueckue cBOWCTBa BeEIECTB. ArperaTHoe cocTtosiHue BemecTB. IloHsrue o
MeTo/axX Mo3HaHus B XUMHUH. YucTeie BemecTBa U cmecu. CriocoObI pa3aesieHusi CMecCeil.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTbie 1 cinoKHbIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
TOCTOSTHCTBA cocTaBa BemecTB. OTHOCHTENbHASI aTOMHAsI Macca. OTHOCUTEbHAS MOJICKYJISIpHAS
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemiectBa. Moinb. MonsipHass macca. B3aumocBsi3b KOJNIMYECTBAa, MAacChl U
YHClia CTPYKTYPHBIX €HHHUIL BenlecTBa. Pacu€Tel mo hopmynamM XUMHUYECKIX COCTUHEHUIA.

dusznueckue M XUMHUYECKHE SIBICHUS. XUMHUYECKas peakmus ¥ e€ MpU3HAKUA. 3aKOH
COXpaHEHHUS MacChl BEIIEeCTB. Xumuueckue ypaBHeHus. Kinaccuduxamnus XxuMudeckux peaxuui
(coenuHeHHUs, pa3IOKEHHs, 3aMEILIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0H, MpaBWIaMH paOOThl B JIAOOPATOPUH U TpHUEMAMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OpPYIOBAaHUEM, HU3YUYCHHE U oOnucaHue (U3NYECKUX CBONCTB
00pa31i0B HEOPraHUYECKNX BEUIECTB, HaOMo1eHne pu3ndecKux (IIaBlIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KHIIEHHE U KOHJACHCALUS BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJMBAHUE METHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOMN) sIBJICHUH, HAOII0IeHNE
U ONHCAaHWE [PHU3HAKOB IMPOTEKAHHS XUMHUYECKUX peakuuid (pas3iokeHue caxapa,
B3aMMOJICHCTBHE CEpHON KHUCIOTHI C XJIOPHIOM Oapus, paznoxkeHue ruapokcunaa menu (1) mpu
HArpeBaHWU, B3auMOJCHCTBHE >keie3a ¢ pactBopoMm coinu meau (II), msydenwme cmocoOoB
paszeneHus CMeceil: C TIOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BHIIAPUBAHUE, IUCTUIUIALINS,
xpomaTorpadus, TMpoBeIeHHUE OYUCTKM TMOBAPEHHOM cOlM, HaONIOIEHHEe U  ONHCaHUe
pEe3yibTaTOB IMPOBEJAEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3/1aHHE
MOJIeIe¥ MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:kHelilne npeacTaBuTe 1M HEOPraHUYeCKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kuciopom — 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxnaenue kuciopona B npupoze, Gpu3nyeckue U XMMHUYECKHe CBOMCTBA (PEeaKIMKi TOPEHHS).
Oxcunel. Ilpumenenue xkucnopoga. CrocoObl TONYYEeHUS KHUCIOpOJIa B JadopaTopuu U
MPOMBINICHHOCTH. KpyroBopor kuciopoga B npupoje. O30H — aJIOTPOIHAS MOAU(PUKAIUS
KHCIIOPOJaA.

TennoBoit 3¢h(dekT XUMHUYECKOW peakIHH, TEPMOXMMHYECKHE YpaBHEHHUS, 5K30- U
SHIOTEPMUUYECKHE peakiuu. TOMIMBO: yroib W METaH. 3arpsi3HEHHE BO3/yXa, YCHIICHHE
NapHUKOBOTO 3(pdekra, pazpylieHne 030HOBOTO CIIOSI.

Bomopon — »nsnemeHT M mpocroe BemecTBo. HaxoxxaeHune Boxopoga B MPUPOJE,
(u3nueckre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI nonydeHus. Kuciaote! u conu.

Mounsipabiii 00BEM Ta30B. Pacd4€Thl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpPBI. PacTBOpHMMOCTH BellecTB B Boje. MaccoBas 10 BeLIECTBAa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poiap pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boxabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJI.

Knaccudukanus wneopranmdeckux coenuHeHnid. Oxcuawl. Knaccuduxanus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoleoOpasyromue. HoMmenknatypa
okcu10B. U3nUecKre U XMMHUECKHE CBOICTBA OKcH0B. [loyueHne okcuaos.

OcuoBanmst. Kiaccudukarust OCHOBaHWM: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. @u3MYeCKHMe M XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHUM.

Kucnorsl. Knaccugukanus kucnor. Homenknatypa kucinor. @u3nueckue U XUMUYECKHE
cBoiicTBa KucaoT. Psag aktuBHoctu metamuioB H. H. bekerosa. [loiryuenue kucior.

Comu. Homenknatypa coseir. @uznueckue M XMMHUUYECKHE CBOMCTBa cojied. [lomyduenue
COJIEH.

I'enernueckas cBsA3b MEXKAY KilacCaMH HEOPTaHUYECKUX COCTUHEHUI.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpeEesIEHUue COJepKaHusl KUCIOpoJia B BO3yXe, MOIydYeHHe, coOupaHue,
pacmo3HaBaHHe M HM3yY€HHE CBOMCTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJACHUCTBUS BEILECTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHMS M MPEKpaILeHUs ropeHus (1okapa), 03HAaKOMJICHUE C
o0Opa3llaMu OKCHJIOB M OINHMCAaHUE HMX CBOWCTB, IOJIydeHHE, cOOMpaHue, paclo3HaBaHHE U
M3y4eHUEe CBOMCTB Boaoponaa (TopeHue), B3auMojeicTBue Bojopoaa ¢ okcugom memu (1)
(BO3MOKHO HCIOJIB30BaHUE BUAECOMATEPUAIOB), HAOMOIeHUE 00Pa3OB BEIIECTB KOJUYECTBOM
1 Monb, HccienoBaHUE OCOOEHHOCTEH PAcTBOPEHMs BELIECTB C PA3IMYHOM PacTBOPUMOCTBHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEILECTBA,
B3aMMOJICMCTBHE BOJABI C MeTaJulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHAIIOB), MCCIEAOBaHUE OOpPAa3I[0B HEOPraHMYECKUX BELIECTB Pa3IMUHBIX KJIAcCOB,
HaOJr0/IeHue M3MEHEHMs OKpackd WHAMKATOPOB B pacTBOpax KUCIOT W LIeNoyel, u3ydyeHue
B3aumozeiictBust okcuga Meau (II) ¢ pacTBopom cepHOW KHCIOTHI, KHUCIOT C METajlaMH,
peaKuuii HEUTpalIM3alli, TMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

Ilepuoanyeckuin 3axkoH u Ilepuoanyeckass cucrema xumudeckux sjiaemenros JI. M.
MenpeneeBa. Ctpoenne aToMoB. XuMHYecKas cBA3b. OKUCIAUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakumMu

[lepBeie MOMBITKM KJIacCU(UKAIMM XUMHYECKHX OdJeMeHTOB. [loHsATHe o rpymnmnax
CXOIHBIX 2JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENBHBIE METAIUIbI, TAJIOI€Hbl, HHEPTHBIE I'a3bl).
DJIeMEHTBI, KOTOpBIe 00pa3yIoT aM(pOoTepHbIE OKCUIBI i THIAPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepumoamdeckas cucrtemMa xumuueckux isnementoB J[. U.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [lepuogudeckoid CUCTEMBbI
xumuueckux dnemeHToB J[. M. Menneneesa. Ilepuonbt u rpynmbl. Du3nuecKuid CMBICH
HOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUO/A U IPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHbIX sanaep. MW3otombl. Onektponbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil CuCTeMbl
. N. MenpeneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTa II0 €ro IIOJIOKECHUIO B
[Tepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU W3MEHEHUS paJuyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIIaM U EPUOIAM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKy U npakTuku. . 1. MenaeneeB — y4€HbIi U rpaKJaHNH.

Xumudaeckas CBSI3b. KoBanentnas (momnsipHas u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. loHHas CBs3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbr
OKHUCJICHUSI U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe OO0pa3lloB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THAPOKCHA
IMHKAa C pacTBOpaMu KUCIOT M IIEJIOYEl, IPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHi (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHNS).

Meswcnpeomemnuwie ceasu

Peanuzanus MexnpeaMETHBIX CBA3EH NMPU U3YYEHUH XUMHH B 8 KJ1acce OCYLIECTBISAETCS
yepe3 MCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK © TOHSATHH,
SIBJISTFOLIMXCSL CHCTEMHBIMU JIJI OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4dHBIM (pakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHalM3,  CHUHTE3,  KiacCUpUKalus,  MEPUOJUYHOCTh,  HAOIIOJEHUE,  HKCIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
pPaIuOaKTUBHOCTh, MOJIEKYJIa, JSJEKTPUYCCKUNM 3apsij, BEIIECTBO, TEJIO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKHUE BEIUYHMHBI, €TUHHUIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3BE351, CoHIIE.

buonorus: porocunres, npixanue, ouochepa.

l'eorpadusa: armocdepa, rugpochepa, MuHepanabl, TOpHbIE TMOPOJbI, TOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4eckasi peakius

[lepnonnueckuit 3axkoH. Ilepuogmueckas cucrema XuMH4Yeckux oayemeHtoB [l M.
MenaeneeBa. CtpoeHne aTtoMOB. 3aKOHOMEPHOCTM B M3MEHEHHWHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajausl, KaJIbLMS W HUX COCJUHEHUNH B COOTBETCTBUHU C
MOJIOKEHUEM FJIeMEHTOB B leproanyeckoit cucteMe u CTpOEHHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUABl XUMUYECKON CBA3U. THMBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTANIMYECKOM PEMIETKH M BHJA XUMHYECKOU
CBSI3U.

Knaccudpukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHMHUYECKHUE CBOMCTBA
BEIIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKHX COCIUHEHHM, TeHETHYeCKas
CBSI3b HEOPTraHWYECKHUX BEILECTB.

Knaccudukanus XuMu4ecKuX peakluuid Mo pa3lIuyHbIM MPU3HAKaM (110 YHUCITY U COCTaBy
YYacTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QekTy, Mo H3MEHEHHIO CTEleHen
OKHCJICHUSI XUMHUYECKUX AJIEMEHTOB, MO OOpAaTHMOCTH, MO YYacTHIO Karajau3aropa). JK30- U
SHIOTEPMHUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTe o ckopoctu xumuyeckoil peakuuu. [loHsTHe 006 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusx. [loHsTHE O TOMOIeHHBIX M TETepOreHHbIX peakuusx. [lonsarue o
karanuze. l[loHsTue o0 XuMHUYecKOM paBHOBecHH. @DakKTOPHI, BIHUSIONIME HA CKOPOCTh
XUMUYECKON PEAKLNHU U MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPAaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIONb30BaHUEM METO/1a AJIEKTPOHHOIO OallaHca.

Teopus 37€KTPOIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEINEKTPOauThl. KaTHoHsI,
aHUOHBL. MeXaHU3M JHMCCOLMALMM BEIIECTB C PA3IMYHBIMU BHJIAMU XUMHUYECKOW CBSI3U.
Crenenb auccounaruy. CUIbHbIE U CIIA0bIe SIEKTPOIIHUTEHI.

Peakuyu moHHoro obmeHa. YcnoBHsl MPOTEKAHUS PEAKIMM MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHble MOHHBIE ypaBHEHUs peakuuii. CBOWCTBA KHCIOT, OCHOBAaHUW M COJIEH B CBETE
NPEJCTaBICHU 00 JIEKTPONUTUYECKOW auccoruanuu. KadecTBeHHbIE peakIMy Ha HOHBL.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEIAMHM KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKHX BEIECTB —
METAIJIOB M HeMeTauioB (rpaduTa ¥ anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HATPHS),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON pEeaklUuu OT BO3JACHCTBHUS pa3iIMYHBIX
(hakTOpOB, HCCIIEIOBAaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIEcca IUCCOLMALNN
KHUCJIOT, MIeio4Yel W cojeil (BO3MOXKHO HCIIONIb30BAaHME BHUIEO MaTepuasoB), MPOBEACHUE
OTIBITOB, WIITIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKaHHs PeakIiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIACNICHHE Tra3a, OOpa30BaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluid (FOpeHHe, peakUuuu pa3ioXKeHHs, COCIUHEHMS),
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IOMOIIBI KAaYECTBEHHBIX pPEAKLUUNA Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMeTasibl M MX COeIUHEHUS

OOmiass xapakTepucThKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEepHbIE
crenieHn okucieHus. CtpoeHne U (U3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XUMHYEeCKHUEe CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJCICTBHE C MeTaUlaMH, HEeMeTaJUIaMH,
miesnouamu).  Xsoposopopon. ConsiHass — KHCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBre xjiopa U XJIOpOBOAOPOJa Ha OPraHK3M uesoBeka. Baxueiue Xmopuiast
U UX HAXO0XJICHHE B IIPUPOJIE.

OO6mass xapaktepuctuka syneMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3MyecKhe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOITHBIE MOJU(HUKAIMKA KUCIOPOJA U Cepbl. XUMHUUECKHUE CBOICTBA
ceprl. CepoBojopoj, cTpoeHue, (U3MYEeCKHe M XUMHUYECKHe CBoWcTBa. OKCHIBI Cephl Kak
MPECTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3UYECKHEe MU XUMHYECKHE CBONCTBA
(oOmme Kak TpEACTaBUTENs Kiacca KHCIOT U crenupudeckue). XUMHUYECKHE PEaKInu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO crnoco0a MOoJdy4yeHUs cepHoW Kuciaotel. I[Ipumenenue
cepHoii kucinoThl. CoJii CepHOM KUCIOTHI, KAYEeCTBEHHAsI peakius Ha cynbdaT-noH. Haxoxnenue
ceppl M €€ COeOuHEHUW B HpUpofe. XHUMHYECKOE 3arpsA3HEHUE OKpPYXKAIIIEW Cpeabl
COCIMHEHUSIMH Cepbl (KHCIOTHBIC TOXAM, 3arpsA3HEHUE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLICHUS.

OO6mas xapaktepucTtuka 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble CTETMEHM OKHUCIEHHUA. A30T, paclpocTpaHeHHe B Tpupone, Qusuueckue u
XUMHYECKHe cBoricTBa. KpyroBopot azora B mpupojie. AMMUaK, ero pu3n4eckue 1 XUMHYECKUe
CBOWCTBA, MOJly4eHue u npuMenenue. Coinu aMMOHUS, UX (pU3HUYEcKre 1 XUMHYECKUE CBOMCTBA,
npumeHeHne. KauecTBeHHass peakuyss Ha MOHBI aMMOHUSA. A30THas KHCIOTa, €€ MOJy4YeHHE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak NpeACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). Mcnonb3oBaHUE HHUTPATOB U COJIEH aMMOHHS B KadyeCTBE MHUHEPATbHBIX



ynoopeHuit. XUMHUYECKOE 3arpsS3HEHUE OKPYXKAIOMICH Cpebl COSIMHEHUSIMH a30Ta (KUCIOTHBIS
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, amioTporHbie MOIUPUKAIIH
docdopa, dpuznueckue u xumuyeckue cpoictBa. Okeun gochopa (V) u docdopHas kuciora,
¢u3nueckue W XMMHUYECKHE CBOIcTBa, monydeHue. McmompzoBanue ¢ocdatoB B KauecTBe
MUHEPATBHBIX YI00PECHHIA.

OO6mas xapakrepuctuka 37eMeHTOB IVA-rpynnel. OCOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIe CTETIEHU OKUCIICHHUS. YTJEepo/, aJllFIOTPOIIHbIE MOAU(DUKAIINY, pacIpOCTpaHEHHE B
npupojie, Gusnueckue U XUMUYECKHUe cBOMCTBa. Afcopouus. KpyroBopot yriepoaa B mpupoe.
Oxkcupasl yraepoaa, ux QU3NUYecKue U XUMHUYECKHE CBOMCTBA, ICWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOoOJIeMbl, CBsi3aHHbIE ¢ OkcuaoM yriepoaa (IV),
TUIOTEe3a IN100aJbHOrO MOTEIUIEHHs KJIMMaTa, MapHUKOBBIM 3pQekT. YronpHas KucioTra U eé
conmu, X (pu3MUeckrue M XMMUYECKUE CBOICTBa, MoNydeHHe U npumeHeHue. KaudecTBeHHas
peakiusi Ha  KapOoHaT-uoHBI.  Vcmonp3oBaHWe  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIITIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSX yriepoia
(MeraHn, 9TaH, STWUJICH, AalleTWJIEH, S5TaHOJ, TJUUEPHUH, YKCyCcHas Kuciorta). lIpupoaHbie
UCTOYHUKHU YIIIEBOAOPOAOB (Yroib, MPHUPOIHBIMA Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeloBeKa. MarepuaibHOE €IUHCTBO
OpPraHMYECKUX M HEOPraHMUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usndyeckue MW XUMUYECKHE CBOICTBa, MOMyuYe€HHWE U TPUMEHEHUE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeacraBieHuss o0 okcuae kpemuaus (IV) u
KpeMHHEBOH KkucioTe. CHIIMKATHI, UX UCIOJIh30BaHKE B OBITY, B TPOMBIIUICHHOCTH. BaxkHel e
CTpOUTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKJIO, LIeMEHT, OeToH, xene300eToH. I[Ipoliembl
0€301MacHOTO UCIOIH30BaHMS CTPOUTEIHHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
KayeCTBEHHBIX PEeaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPHU3HAKOB MX MPOTEKAHUS, OIbITHI,
oTpaxarue (GU3NYECKUe U XUMHUYECKHE CBOMCTBA TajJOreHOB W MX COCIUHEHHH (BO3MOXKHO
UCTIONB30BAaHUE BUJICOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOPUIOB (TallOTEHUIOB),
O3HaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), HAOMIOJEHHE Tporiecca OOyriauWBaHMsS  caxapa TMOJ  JICHCTBHUEM
KOHIICHTPUPOBAHHOM CEPHOI KUCIOTHI, U3yYeHHUE XUMUYECKUX CBOMCTB pa30aBIECHHON CepHOMU
KHUCJIOTHI, TIPOBEJICHUE KAa4YeCTBEHHOUW peakiuu Ha cyib(paT-HOH W HAONOJEeHUE TMpH3HaKa eé
NPOTEKAHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMH a30Ta, (hocdopa W WX COeNMHEHHU
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3iaMu a30THBIX B (GOCHOPHBIX YI0OpEHUIA,
MoNlyueHue, coOupaHue, pacrmo3HaBaHHME M HW3Y4YCHHE CBONCTB aMMHaKa, MpPOBEACHUE
KAueCTBEHHBIX peakIuii Ha HOH aMMOHHUA U ¢GocaT-uOH M HU3YYCHHE MPHU3HAKOB HX
IPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KpUCTANIMYECKUX PEeHIETOK aaMmasa,
rpadura, ¢ynaepeHa, O3HAKOMIEHHE C TIPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPONCTBOM MPOTUBOTa3a, MOTyYeHUE, cOOUpaHue, paclo3HaBaHUe
U M3Y4YCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, NMPOBEJCHHE KAa4eCTBEHHBIX PEAKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl W H3Y4YEHHE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMJICHHE C NpPOAyKLIHEH
CHWJIMKATHOM MPOMBINIJICHHOCTH, PElICHHE KCIEePUMEHTANBHBIX 3a/1a4 1o TeMe «BaxHeilmue
HEMETAJLIIbI U UX COCTUHEHUS.



MeTaJJIbI M MX COeMHEHUS

OO0mast xapakTEepUCTHKAa XUMHUYECKMX DJJEMEHTOB — METaUIOB Ha OCHOBAaHUH WX
nojoxxeHus B [lepuoanueckoi cucteMe xumuueckux snemMentoB 1. . Menaeneesa u ctpoeHust
atroMoB. CTpoeHue MeTaIoB. MeTalyinueckas CBSI3b M METANIMYECKas KpHUCTaUIMYecKast
pemeéTKa. DIEKTPOXUMUYECKUM psAll HampshkeHud MeramwioB. Dusmyeckue M XUMHUUYECKHE
cBoiicTBa MeTayioB. OOIMe CrocOOb! MONMyYeHHs] MeTAIIOB. [IOHATHE O KOPPO3UU METaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTab, YyTYyH, JIOPAUTIOMUHUN, OpOH32a) 1
WX MPUMEHEHHE B OBITY M MPOMBIIIJIEHHOCTH.

[Ilenoynble MeTaUIBL: TTOJIOKEHUE B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJeHHE B mnpupoae. PU3NYECKUE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB M UX COCTUHCHUH.

[[lenoyHo3emMeNbHBIE METAUIBl MarHuii M KajlbLMi: mnoJioxkeHue B Ilepuoamueckoit
cucreme xumuyeckux anemeHToB [[. M. MeHneneeBa, CTpOEHHME HMX aTOMOB, HAaXOXICHUE B
npupojae. PU3NYeCcKue U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblusa. BaxkHedmme coeauHeHUs
KaJblusl (OKCHII, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Ipupojae. OPU3HUeCKHe U XUMHYECKHUE CBOMCTBA
amroMuHMsI. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA ATFOMUHUSA.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteMe xumuyeckux osnemenros JI. U.
MenaeneeBa, CTpOCHHE aTOMa, HaXO0XKAEHUE B Ipupoae. PU3NUeCKrue U XUMHYECKHE CBOMCTBA
xene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m xenmesa (III), mx cocras, cBoicTBa U
MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pa3llaMi MeTalsIoOB M CIUJIaBOB, MX (U3UYECKUMHU CBOMCTBAMH,
U3Y4YEHUE pPEe3yJIbTAaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHUATIOB),
0COOEHHOCTEH B3aMMOJECHCTBUS OKCUA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBOWCTB KECTKOW BOJBI, MpoOIleCcCa TOPEHHs JKele3a B
KHCIIOpOJE  (BO3MOXXHO  HCIOJIb30BAaHWE  BUIACOMATEPHUANIOB), IPU3HAKOB  MNPOTEKaHUS
KAueCTBEHHBIX pEaklMi Ha MOHBI: MarHus, KajblUs, aJlOMUHUS, IIUHKa, xene3a (II) u xeneza
(III), menu (1), HaGnroneHre U OMKMCAHME MPOLIECCOB OKPALIMBAHUS IUIAMEHM MOHAMH HaTpus,
KaJIisg ¥ KaJIblHs (BO3MOXKHO HCITOJIb30BAaHHUE BUICOMATEPUAIIOB), UCCIEIOBaHHE aM(DOTEpHBIX
CBOMCTB THJIPOKCHJA aIFOMUHUS U THIPOKCU/A LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 MO
TeMe «BakHenime MeTalluIbl U UX COSTMHCHUS.

XuMus M OKpy:KamoLas cpeaa

BemectBa 1 maTepuanbl B TOBCEITHEBHOM JKM3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas moMomip Npu XUMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPY KaromIel cpebl (TpeeabHas 0MyCcTUMast KOHIIEHTpaIus
BemecTs, ganee — [1J1K). Poib xuMuu B perieHuH 3KOJIOTMYECKUX MPOOIIeM.

Xumuueckuit yIkcnepumenm:

M3y4eHHE 00pa3lioB MaTepuainoB (CTEKIIO, CIUIABbI METAJUIOB, TIOJMMEPHBIE MaTEPHAIIBI).

Meoswcnpeomemnnie ceasu

Peanuzanust MeXXnpeaMETHBIX CBA3€H MPU M3YYEHUHU XUMHUHU B 9 Kjlacce OCyIIECTBIIACTCS
yepe3 HCIHOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHSATUH, Tak U MOHSATHI,
SIBJISIFOLLIMXCS] CACTEMHBIMU /U1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.



OOme ecTecTBEHHO-HAy4HbIE IOHATHSA: HAay4HbIM (akT, TUmoresa, 3aKOH, TEOPHUS,
aHanmu3,  CHHTEe3,  Kiaccu(ukamusi,  MEePUOJUYHOCTh,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIETUPOBaHUE, U3MEPEHNE, MOJIEIIb, IBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MaTepUaIIbI.

®dusnka: MaTepHs, aroM, OJIIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIHI,
pPaZMOAaKTUBHOCTb, MOJIEKYJIa, AJIEKTPUYECKUH  3apsiyl, MPOBOJHUKH, MOJIYIPOBOIHHUKH,
JUJIEKTPUKY, (OTOAIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKass pemeTKa, CIUIaBbl, (PU3WYECKHE BEJIMYMHBI,
€IMHHIIBI U3MEPEHNUS, KOCMUYECKOE POCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YAOOpPEHHS,
MUKPOI3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, rumpochepa, MuHepanabl, TOpPHbIE TMOPOJbI, TOJE3HBIE
MICKOIIaeMBbI€, TOTUTMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl OCHOBHOTO 00IIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe OOY4YEHHUsI XMMUHU B €UHCTBE YU€OHOH M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULHUOHHBIMU  POCCUHCKHMMHM  COLMOKYJIBTYPHBIMH U  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE MpaBUJIAMM U HOpPMaMH IOBEIEHUS U
CHOCOOCTBYIOT MpoOLIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3AINN 00YYarOIUXCS.

JIMYHOCTHBIE Ppe3yNbTaThl OTPAXAIT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALUN U paCUIMpPEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUUECKOMY M HAyUYHOMY
HACJIEAUIO, TOHMMAaHHUs 3HAYEHUS XMMHMYECKONM HayKu B J>KM3HM COBPEMEHHOro OOIlecTBa,
CHOCOOHOCTH BIIAJIETh TOCTOBEPHON MH(OpManuel o MepeoBbIX JTOCTUKEHUAX U OTKPBITHIX
MHUPOBON M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
Mupa 1 oOLIEeCTBa;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

IIPEJCTaBICHU O COLMUAJIBHBIX HOPMax M IPAaBWJIAX MEKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B OO0IIECTBEHHO II0JIE3HOM,
y4eOHOUCCIIEI0BATENBCKONW, TBOPYECKOM M JPYrMX BHJAX JA€ATEIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HONW COBMECTHOW JESATEILHOCTH MPHU BHINIOJHEHUH Y4eOHbIX, TO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMHYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO0 M B3aMMOIIOMOIIM B Ipoliecce 3TOW y4yeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJEHHME M TOCTYNKH CBOMX TOBAPHUIIEH C IO3UIUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHUPOBO33PEHUYECKUE  NPEICTABICHUSA O  BEIIECTBE UM  XMMHMUYECKOM  pEaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKH U COCTABIISIIOIIME OCHOBY MJIs
NOHMMAaHUS  CYIIHOCTH HAy4yHOW KapTMHbl MHpa, MpeICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS MPHUPOJBI, B3aMMOCBA3SAX YEJIOBEKA C IMPUPOJHOU CPENOH, O posn
XMMHHU B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA IIOJIy4YEHHE HOBBIX 3HAHUN IO XUMHH,
HEoOXOoauMble JUIsi OOBSCHEHUS HaOJI0aeMbIX IPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
MH(QOPMALMOHHON M YUTATENbCKON KYJIBTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHOM pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOH JUTEpaTypod, AOCTYNHBIMH TEXHHUYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOyUYEHHIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHUI0, MIPOCKTHOM M HCCIIEN0BATEIbCKON IEATEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaNpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JaJibHEHIeM;

4) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTU >KU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3J0POBbIM 00pa3 JKWU3HU, OCO3HAHME IIOCIEACTBUH U HENPUATHE BPEIHBIX
IpUBbIUEK (YHOTpeOJIEHUsT aJKorojsi, HapKOTHKOB, KYpeHMs), HEOOXOAMMOCTU COOIOACHUS



npaBumi1 0€30MacHOCTH MpU OOpalleHMH ¢ XMMHYECKMMM BELIECTBAMU B OBITY M peabHOU
KHU3HH,

5) TpyaoBoro BocnuTaHus:

UHTEpEC K MPAKTHUECKOMY H3YyYEHHI0 MPOPECCHil U TpyJa Pa3IMdHOro Poja, YBaXKEHHE K
TPyAy U pe3yjibTaTaM TPYJIOBOH JEATEIILHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMCHCHHS
NOpPEJMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP HWHAMBUAYAIBHOW TPACKTOPHUU
MPOJIOJDKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB W CIOCOOHOCTH K XHUMHH,
OOIIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHON NeITeIbHOCTH U
pa3BUTHsI HEOOXOAMMBIX YMEHHI, TOTOBHOCTh aIAITHPOBATHLCS B MPO(HECCHOHAIBHOM Cpe/e;

6) 3K0J1I0TMYEeCKOT0 BOCTIUTAHMSI:

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K MPHUPOJIC KaK NCTOYHUKY JKU3HH Ha 3eMiie,
OCHOBE ©€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3J0POBOI0 M 0E30MacHOro oOpasa »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 370POBBIO,
OCO3HaHWE IIEHHOCTH COOJIFO/ICHUS MPaBUJI OE30ITaCHOTO MOBEACHUS TPU padOTe ¢ BEIIECTBAMH,
a TaKKe B CUTYAIHSX, YIPOKAIOIINUX 370POBBIO M KU3HHU JTFO/ICH;

CIIOCOOHOCTH TPHMEHSATHh 3HAHUS, IMOJydaeMble NPHU HM3YyYCHUH XHMHH, JUIS PEIICHUS
3ajJ1a4, CBA3aHHBIX C OKPYKAOIICH MPUPOTHON CPEIOi, JJIsl IOBBIIICHUS YPOBHS YKOJIOTHUCCKOM
KYJBTYpPbI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH WX pelleHus
MIOCPEACTBOM METOJIOB XHMHH, YKOJIOTHYECKOTO MBIIUICHUS, YMCHHS PYKOBOJICTBOBATHCS UM B
M03HABATEIIbHON, KOMMYHUKATUBHOM M COIIMAJILHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATbBI

MeTanpegMeTHble pesynbTaTbl NpPeAcTaBieHbl B QOopMe KoaudukaTopa MpoBEPAEMbIX
TpeboBaHW K  (GOPMMUPOBAHWIO  YHWBEPCANbHbLIX y4ebHbIX AeiCTBMIA  (MO3HABaTeNbHbIX,
KOMMYHWUKaTUBHbIX W perynaTuBHblX). Tabnuua KoaudukaTopa COAepXUT TpeGoBaHMs K
COOPMMPOBAHHOCTU METamnpeaMeTHbIX YMEHUI U NEMEHTbI COAEepPXaHus, NoOANexaline oueHke
npu ocsoeHumn O0M 000.

Kogudukatop “cnonbayeTcs A8 COrfacoBaHHOM OUEHKM YPOBHS CHOPMUPOBAHHOCTU
YHMUBEPCANbHbIX y4ebHbIX AEACTBUNA, @ TakXe 419 NPOBEAEHNSA KaK BHYTPEHHUX, TaK 1 BHEWHUX
OLIEHOYHbIX MpoLesyp.

Koaudukatop npoBepsieMbix Tpe6oBaHMii K MeTanpegMeTHbIM pe3ynbTaTaM ocBoeHus OOI
000

HPOB(:::LMOI'O MpoBepsieMble Tpe6oBaHNs K MeTanpeaMeTHbIM pe3ynbTaTaM OCBOEHUS
Tpe6oBaHus 00n 000
1 Mo3HaBaTenbHbie YY1
1.1 basoBble nornyeckue gencTeus
11 BbifBNATb 1M XapakTepusoBaTb CYLIECTBEHHbIE NpPU3HAKKW  0OBEKTOB
(aBneHnit)
119 YCTaHaBNMBATb CYLIECTBEHHbIA NPU3HAK Knaccudukauum, 0CHOBaHMsA Ans
06006LLEHNA U CPaBHEHWS, KDUTEPUM NPOBOANMOr0 aHanm3a




C yyeToM TPEANOXKEHHOW 3afays  BbIABAATb  3aKOHOMEPHOCTH W
npoTMBOPeYUs B paccMaTpuBaeMblx (akTax, AaHHbIX W HabnoAeHUsAX;
npeanaratb KpUTEPUM AN BbIBNEHNA 3aKOHOMEPHOCTEN U NPOTUBOPEYUii;
BbIABNATL  Je@UUNAT  MHOOPMaLWK,  [JaHHbIX, HEO0OXOAUMbBIX AN
NocTaBNEHHOM 3aaun

BbiaBNsTH NMPUYNHHO-CNEACTBEHHbIE CBA3N TPU  U3YHEHNN ABNEHUIA W
npoLeccon

[enatb BbIBOAbI C WCMONb30BaHWEM [EAYKTUBHbIX U MHAYKTUBHbIX
YMO3aK/OUYEHNIA, yMO3aKNH0YeHIA N0 aHanorum, GopMyIMpoBaTh rMnoTesbl
0 B3aNMOCBA3AX

CaMoCTOosATeIbHO BbiGMPaTh CNOCO6 pelleHns y4e6HON 3aaaun (CpaBHMBATD
HECKONbKO BapWaHTOB pelleHns, BbibupaTb Haubonee noOAXOAAWMNA C
Y4ETOM CaMOCTOSATENbHO BblA€NEHHbIX KPUTEPHEB)

1.2

ba3oBble uccneposaTenbckue AeincTeus

1.2.1

MpOBOANTL MO CaMOCTOSATENIbHO COCTaBAEHHOMY MaHy OMblT, HECAOXHbI
3KCMEepUMEHT, HeboNbLIOe MCCNe0BaHNe MO YCTAHOBNEHNIO 0CO6EHHOCTEN
06beKTa M3yyeHus, NPUYNHHO-CNEACTBEHHbIX CBA3E/A M 3aBUCMMOCTEN
0ObEKTOB MEXAY CO60M

1.2.2

OueHnMBaTb Ha  MPUMEHMMOCTb ¥ AOCTOBEPHOCTb  MH(OPMaLWIO,
NONYy4YEHHYHO B X0/l 1CCNej0BaHNs (aKCnepruMeHTa)

1.2.3

CamocTosTENbHO (hOPMYMPOBAaTb 0606LIEHNS 11 BbIBOAbI MO pe3ynbTaTam
NPOBEJEHHOr0  HAOGMOAEHNA,  OMbiTa,  MCCNefoBaHua,  BRajeThb
WHCTPYMEHTAMW  OLIEHKW  AOCTOBEPHOCTM  MOMYYEHHbIX BbIBOJOB M
0606LLEHNI

1.2.4

MporHo3nMpoBaTh BO3MOXHOE AaNbHeiillee pasBuTMe MPOLECCOB, COObITHIA
W UX MOCNEACTBUA B @HANOTMYHbIX WKW CXOAHbBIX CUTyaLUsX, BbIABATATh
NpeAnonoXeHns 06 UX pPasBUTIA B HOBbIX YCIOBUAX N KOHTEKCTaX

1.2.5

Mcnonb3oBaTbh BOMPOCHI KaK WCCNEA0BaTeNbCKUIA MHCTPYMEHT MO3HAHMS,
hOpPMYNNpPOBaTh BOMPOCHI, (QUKCUPYIOLIME PA3PbliB MEXAY PeanbHbIM W
KenaTenbHblM  COCTOSIHMEM — CWUTyaluu, 06bekTa, CaMOCTOATENbHO
yCTaHABAMBATb MCKOMOE W [JaHHoe, (opMynupoBaTb runotesy 06
NCTUHHOCTW COBCTBEHHDBIX CYXAEHWIA 1 CYXAEHWNIA PYTIX, apryMeHTUPOBATh
CBOK MO3ULNIO, MHEHME

1.3

Pa6oTa ¢ nnpopmannmeii

1.3.1

MPUMEHATbL PasNUYHble METOAbI, MHCTPYMEHTbI 1 3anpochl MNpK NOUCKE K
0T60pe UHHOPMALIMM MU AaHHbIX U3 UCTOYHWUKOB C YY4ETOM MPE/IOXEHHON
y4ebHOW 3a7,a4m 1 3a[iaHHbIX KPUTEPMEB

1.3.2

BbibypaTb, aHanM3MpoBaTb, CUCTEMATU3MPOBATb 1 WHTEPMNPETMPOBATH
MHQOPMALMIO  pa3NnyHbix BWUAOB W (HOPM NpeacTaBNeHUs; HaxoAuTb
CXOfIHble apryMeHTbl (NTOATBEPXAAIOLLME U ONPOBEPTratoLiMe OAHY U Ty Xe
naeto, BEPCUI0) B Pas3nnyHbIX MHOOPMALIMOHHbBIX UCTOYHMKAX

1.3.3

CamocToATeNbHO — BblGMpPaTb  ONTMManbHytld  GOpMy  MpeACTaBneHNs
WHQOPMAUMM W WNNOCTPUPOBATb  peliaeMble  3afays  HECNOXHbIMM
CXeMamu, AnarpaMmamMy, MHOW rpa@uKom 1 nx KOMBMHaLMAMY




1.3.4

OueHnBaTb HafeXHOCTb l/IHq)OpMaLI,VIl/I no Kputepundam, npegioxeHHbIM
negarorM4eCKnm pa6OTHVIKOM nnn C(DOpMyJ'Il/IpOBaHHbIM CaMOCTOATEIbHO

1.3.5

9hdEKTUBHO 3aMOMUHATL M CUCTEMATU3MPOBATL MHDOPMALIMIO

KomMmyHukaTusHble YY/[]

O6uieHne

Bblpa)KaTb cebs (CBOI-O TOYKY 3p8Hl/IFI) B YCTHbIX N MMCbMEHHbBIX TEKCTAX

2.1.2

B xode Auanora w (Mnu) AMCKYCCMM 3ajaBaTb BOMPOChbI MO CYLIECTBY
06CYXKAAEMOI TEMbl M BbICKasblBaTb WM, HALENEHHbIE Ha peLieHne
3aflauu W MOoAJEepXaHWe 6naroxenaTenbHOCTH OOLLEHMs; COMOCTaBNATh
CBOW CYX[EHUA C CYXAEHUAMU PYruX YH4aCTHUKOB AManora, 0b6HapyXnsaTh
pasnnyne n CXOACTBO MO3ULNIA

2.1.3

|_|y6ﬂl/|‘4HO npeacTaBidaTb pe3ynbTathbl BbIMOJIHEHHOTO OonblTa
(SKCI'Iepl/IMEHTa, nccnenoBaHng, rlpoeKTa); CaMOCTOATENbHO Bb|6l/|paTb
d)OpMaT BbICTYNNEHNA C Yy4e€TOM 3afad npe3eHTauunn u 0COGEHHOCTEN
ayanTopunm n B COOTBETCTBMW C HUM COCTaB/IATb YCTHblE U MUCbMEHHbIE
TEKCTbI C NCNOJIb30BAHNEM NIINTKOCTPATUBHbBIX MAaTEPNAJIOB

BocnpuHumaTb M QOPMYNMPOBATb CYX/EHMSA, BblpaXaTb SMOLMW B
COOTBETCTBMM C  LENAMU W YCNOBMAMM  0OLIEHMS; pacno3HaBaTb
HeBep6anbHble CPeACTBa OOLW|EHMS, MOHMMATb 3HAYEHWE COLManbHbIX
3HaKOB, 3HaTb M Pacno3HaBaTb NPeAnoChbINKM KOHPAUKTHbBIX CUTyaLuii 1
cMAryaTb KOHMNMKTbI, BECTU NEPEroBOpbl, NOHUMAaTb HaMepeHus Apyrux,
NPOsSBNATb YBaXMUTENbHOE OTHOLIEHWE K COGECeAHMKY W B KOPPEKTHOIA
Gopme HopMynMpoBaTb CBOM BO3PAXKEHNS

2.2

CoBMeCTHasi JeAITeNbHOCTb

2.2.1

[ToHUMaTb 1 NCNONb30BaTL NMPEUMYLLECTBA KOMAHAHON 1 UHAWBUAYANbHOW
paboTbl  MNpW  PELIEHUM  KOHKPETHOW  npobnembl, 060CHOBbLIBATb
HEO6XOAMMOCTb NPUMEHEHWUS TPYyNnoBbIX (HOPM B3aMMOLENCTBUS MpU
PelleHnn  MOCTaBMIEHHOW  3ajayv; NPUHUMATb  LeNb  COBMECTHOW
LEeATeNIbHOCTW, KOMNEKTUBHO CTPOWUTL [JEUCTBUA MO €ee  [JOCTUXEHMUIO:
pacnpefensTb poau, [OroBapuBaTbCs, 06CYyXAaTb MPOLECC M pesynbTaT
COBMECTHO/ paboTbl, yMeTb 0600LWaTb MHEHWA HECKONbKUX YEeN0BEK,
NPOSABNATb TOTOBHOCTb PYKOBOAMUTb, BbIMOMHATL NMOPYYEHNS, NOLUYNHATHCS;
NNaHMpoBaTb OPraHM3aLnto COBMECTHOW paboTbl, ONPeaensiTb CBOK POfb
(c  ydyeTomM npemnoyTeHWi” 1 BO3MOXHOCTEA  BCEX  Y4aCTHMKOB
B3a/MO/EACTBMA), pacnpefenaTb 3afayu Mexay YneHamum KomaHabl,
y4acTBOBaTb B rpynnoBbix hopmax paboTbl (06CyXaeHNs, 06MEH MHEHWI,
«MO3roBble WTYPMbI» U UHbIE); BIMOMHATL CBOK YacTb PaboThbl, 4OCTATATb
Ka4yeCTBEHHOro pesynbTaTa Mo CBOEMY HanpaBleHWto W KOOPAMHMPOBATb
CBOV [IEVCTBUA C APYrMMM YlleHaMK KOMaH[bl; OLUEeHMBATb Ka4YeCcTBO BK1aja
B OOLMIA NPOAYKT MO KPUTEPUAM, CaMOCTOATENbHO CHOPMYNNPOBAHHbBIM
yyaCTHUKAMKU B3aWMOLEWCTBUA; CpaBHWBATb pPesynbTaTbl C WCXOAHOM
3alaven M BKNAA KaxnAoro uneHa KOMaH[bl B JOCTUXEHWE PesynbTaTos,
pa3fnenatb chepy OTBETCTBEHHOCTM W MPOSIBAATb  FOTOBHOCTb K
npefoCTaBNEHWNIO OTYETa Nepes rpynmon




3 PerynatusHbie YY[§

3.1 CamoopraHu3auus

BbigBnATb NpobnemMbl 415 PELEHNS B XUSHEHHBIX U YYEOHbIX CUTYyaLusX,
CaMOCTOSTENbHO COCTABNATb anropuUTM PELLIEHNs 3a1aun (MK ero YacTb),
3.1.1 Bbl6MpPaTb CMOCO6 peLleHns Yy4ebHO 3a4aynm C Y4eTOM MMEIOLLMXCS
pecypcoB " COBCTBEHHbIX BO3MOXHOCTeW, apryMeHT1poBaTh
npejsiaraemMble BapuaHTbl pelleHni

OpueHTMpoBaTbCA B PasiMYHbIX  MOAXOLAX  MPUHATUA  peLleHwni
(MHAMBMAYaNbHOE, MPUHATME peLleHUs B Tpynne, MNPUHATUE PELLEHW
rpynnoit); coctaBnaTb nnaH fAeicTBMiA (MnaH peann3alun HaMeYeHHOro

312 anropuTMa peLleHns), KOppeKTMPOBaTb NPEAN0XKEHHbIA anrOpUTM C y4eToM
NOMYYEHNsT HOBbIX 3HAHWIA 06 N3y4yaeMOM 06bEKTE; fenaTb BbI6Op 1 6paTh
OTBETCTBEHHOCTb 3a pelleHune

3.2 CaMOKOHTpOnb
3.2.7 Bnagetb cnocobamm CamMOKOHTPOSIS, CaMOMOTUBALUMN 1 pedaeKCcum
399 BHOCMTb KOpPEKTVBbI B AEATENIbHOCTb HA OCHOBE HOBbIX 0OCTOATENbLCTB,

N3MEHWBLLVXCA CUTYaLWIA, YCTAHOBAEHHbIX OLIMOOK, BOSHUKLLIUX TPYHOCTENA
[laBaTb afieKBaTHYK OLEHKY CUTyauuu 1 npefnaratb nfiaH ee N3MeHeHus,
YYMTbIBATb KOHTEKCT W NpeABUAETb TPYAHOCTM, KOTOPbIE MOTYT BO3HUKHYTb
npu pelieHun y4yebHoO 3agau, aganTupoBaTb PelleHne K MeHsWMMes
3.2.3 06CTOATENBCTBAM; O0OBACHATb MPUYMHBI  AOCTUXKEHUS  (HEJOCTUXKEHNS)
pe3ynbTaToB AeATeNbHOCTY, JaBaTb OLEHKY NPUOBPETEHHOMY OMbITY, YMETb
Haxo4WTb  MO3UTMBHOE B  MPOM3OLWeAWen  CcuTyauuu;  OUeHuBaTb
COOTBETCTBWE pesysbrarta LUefn 1 yCroBuam

3.3 9MOLNOHANbHDbIH UHTENNEKT

PasnnyaTb, Ha3blBaTb M YNPaBAATb COOCTBEHHBIMM SMOLMAMM U SMOLIUAMU
APYruX; BbIABASATb M aHanW3WpoBaTb MPUYKHBI 3MOLWIA; CTaBUTb cebs Ha
MECTO ApYroro YenoBeka, MOHUMATb MOTWBbI W HAMEpPeHWs ApYyroro;
perynmpoBath CNOCO6 BblIPaXEHWst SMOLIA

3.4 MpunsaTHe cebs n apyrux

OCO3HaHHO OTHOCUTbCA K APYroMy YesioBeKy, ero MHEeHW; mpu3HaBaTb
CBOE MpaBO Ha OWMWOKY K Takoe Xe MpaBO APYroro; NpUHMMaTb Cebs u
APYrUX, He ocyxgas, OTKpPbITOCTb Ccebe 1  [ApYyrMM; OCO3HABATb
HEBO3MOXHOCTb KOHTPOIMPOBATb BCE BOKPYT

3.3.1

3.4.1

HNPEAMETHBIE PE3YJIBTATbBI

MpeaMeTHble pe3ynbTaTbl NPeACTaBAEHbl B KOAUDUKATOPAX 3NEMEHTOB COAEPXKAHUS U
npoBepsieMblX TpebOBaHMA K YPOBHKO MOArOTOBKM. Tabnuubl KOAMMUKATOPOB OTpaxatoT
KOHKPEeTHble MPOBepseMble TPeboBaHUA K pe3ynbTaTaM OCBOEHWS MPOrpamMbl 1 3EMEHTI
COZIEPXKaHNS N0 rofAam 06yyYeHns.



KOJJ,I/ICDVIKaTOpr NCNOob3yrTCA 414 obecneyeHnss eanHoOro noaxona K OUEeHKE Ka4yeCTBa

O6pa3OBaHl/IFI, a TakXXe Mpun npoBefeHnn BHYTPEHHUX N BHELWIHNX OLLEHOYHbBIX npoueayp.

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KUIIACC
Kon "
IIpoBepsieMble npeAMeTHbIE Pe3YJIbTAThl 0CBOCHUSI OCHOBHOM
NpoBePsIeMOro N
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 0011Iero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoHauaNbHBIE XUMUYECKUE TOHITHUS
PacKphIBaTh CMBICI OCHOBHBIX XHMHMYECKHX TOHSATUN: aToM, MOJEKyIa,
XUMUYECKUN BJIEMEHT, IMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpODHAST W HEOMHOPONHAs), BAJEHTHOCTh, OTHOCHTENbHAs aTOMHas H
MOJIEKyJIIpHasi Macca, KOJIM4YeCTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
1.1 JIOJIS. XUMHYECKOTO AJIEMEHTa B COCJAMHCHUU, MOJISIPHBIN 00BEM, XUMUYECKast
peakmus, KilaccHpUKANMSg  peaKkIHid: peaklud COSAWHEHUS,  PEeaKIHH
pa3ioXKeHHs, peakiiui 3aMeIeHNs, peakiini 00MeHa, 9K30- U SHIAOTEPMUIECKIE
peaxiuy, TeroBod 3¢¢eKT peakluu, pacTBOp, MaccoBas JOJs BeleCTBa
(TIpolieHTHAs! KOHIIEHTPAIIMSI) B PaCTBOPE
1o WUTIOCTPUPOBATh B3aUMOCBS3h OCHOBHBIX XUMUYECKUX TIOHATHUA U TMPUMEHSTH
' 9THU MOHITHS NPU OMUCAHUH BEIIECTB U UX MPEBpaICHUI
13 UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIS COCTaBlieHHsS (OPMYIN BEUIECTB H
' YPaBHEHUI XUMHUUYECKHUX PEAKLUI
14 pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, TOCTOSHCTBA COCTaBa,
' ATOMHO-MOJIEKYJISIPHOTO YU€HUsl, 3aKOHa ABOTapo
1.5 OTIPEIEISATH BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COSAMHEHHSX
L6 KJTacCH(PUIUPOBATH XMMHUYECKUE PEAKIHH (II0 YUCITy M COCTaBYy YYaCTBYIOIIHNX B
' peaKInu BEeUIeCTB, 1Mo TeroBoMy 3¢ dekry)
1.7 BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MAacChl BELLIECTB
1.8 BBIYHCIISITH MACCOBYIO JOJTF0 XUMHYECKOTO 3JIeMEHTa 0 (opMyJie COeMHEHUS,
1.9 BBIYHCIIATH MacCOBYIO JOJIIO BEIIECTBA B PaCTBOpE
110 MIPUMEHSATh €CTECTBEHHOHAYUHbIE METO/IbI TO3HAHMSI — HaOII0IeHNE, U3MEPEHHE,
' MOJISIIMPOBAHNE, IKCIIEPUMEHT (PEabHBIN U MBICJICHHBIH )
2 [To Teme: «BaxkHeliue npeIcTaBUTEIN HEOPTAHUYCCKUX BEIICCTBY
51 pacKkpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TMOHATHUH: OKCHJ, KHCIOTa,
' OCHOBaHHE, COJIb
2.2 ONpEAEIISITh NPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEAUHEHUN




o popMyram
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KHaCCH(I)HLIHpOBaTB HECOPraHNM4CCKHUE BEIICCTBA
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XapaKTeprU30BaTh (OHI/ICLIBaTB) O6H_[I/Ie XHMHYECKHE CBOMHCTBA BCIICCTB
Ppas3siingHbBIX KJIIACCOB, IOATBEpPXKJasd OIMMCAHUE TIpUMEpPaMH MOJICKYJIAPHBIX

YPaBHEHUI COOTBETCTBYIOUIUX XUMUUYECKUX PEaKIIUN

2.5

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBHCHMOCTH OT HX Ka4C€CTBCHHOI'O
COoCTaBa, BO3MOXXHOCTH IPOTCKAHUA XUMHYCCKHUX HpeBpameHHﬁ B Pa3JIMYHBIX

YCIHOBMSIX

2.6

CIIeIOBAaTh MpaBHJIaM TIIOJB30BAHUS XMMHYECKOW MOCYyAOH M J1abopaTOpHBIM
o0opyZoBaHKEM, a TAKKe MMPaBHIaM OOpAILEHUS C BEIECTBAMH B COOTBETCTBHH
C MHCTPYKUUSMH MO BBIIOJHEHUIO JaOOPAaTOPHBIX XHMHUYECKHUX OIIBITOB IO
MONyYEeHUIO W COOMpPaHUIO Ta3000pa3HBIX BEIIeCTB (BOAOPOJa W KHCIOpPOHa),
MIPUTOTOBJICHUIO PACTBOPOB C OMNpEEIEHHON MacCOBOM Jojiell pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBAaTh M TPOBOJUTH XUMHUYECKHE JKCIEPUMEHTH TIO
pacro3HaBaHUIO PAcCTBOPOB INEJIOYe M KHUCIOT C TIOMOIIBIO HHJIUKAaTOpPOB

(makmyc, peHondranenH, METHIOPAHXK U IPyTue)

2.7

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKON pEaKIUU

ITo teme: «llepuoguueckuii 3akoH u Ilepuonmyeckas cucTeMa XUMHUYECKUX
anementoB JI. WM. MenneneeBa. CtpoeHue aroMoB. XHUMHYECKass CBS3b.

OKHCIUTEILHO-BOCCTAHOBUTEIIHHBIC peakuum»

3.1

PAaCKpbIBATh CMBICJI OCHOBHBIX XUMUYCCKUX MMOHSATHUH: AApO aToMa, SJICKTpOHHLIfI
clIon aToMa, aTOMHas Op6I/ITaJ'IB, paaunyc atomMa, XUMHUYCCKas CBA3b, MOJSAPpHAAd U
HETIOJIIpHAaA KOBAJCHTHAsA CBA3b, BJICKTPOOTPULIATCIIBHOCTD, NOHHAsA CBA3b, HOH,

KaTHuOH, aHHUOH, CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(I)I/ILII/IPOBaTB XUMHUYCCKUEC DJICMCHTBI
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ONHUCHIBATh M XapakTepu3oBaTh Tabamunyio (opmy llepronmueckoil cucteMsl
XUMUYECKUX 3JIEMEHTOB: pa3iIndaTh HOHSATHUSA «IJIaBHAs MOArpymnma (Arpymmna)»

U «mobouHas moarpytia (brpytma)y, «Maibiey U «O0IbIIHe) TePHOIBI
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packpbiBaTh  cMmbicn  Ilepuonuueckoro  3akoHa  J[.MI.  MeHneneesa:
JAEMOHCTPUPOBATH IIOHUMAaHHEC nepnoanquKoﬁ 3aBUCUMOCTHU CBOWCTB

XUMHUYECKUX 3JIEMEHTOB OT UX MOJI0KeHUs B [lepuoanueckoi cucreme

3.5

COOTHOCUTH 0003HAYCHHS, KOTOphIe HMeEIoTcs B Tadmmie «llepuomgmaeckas
cucteMa xumuyeckux oanemeHToB JI.M. MenjaeneeBay ¢ YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB M 3apsij

sapa, 06]]_[66 YHCJIO SJICKTPOHOB U paCcpCACIICHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OMpeaACIATh CTCIICHb OKUCIICHU 3JICMCHTOB B 6I/IHapHLIX COCIMHCHUAX

3.7

OTIpEeETATh BUJ XUMHUECKOH CBsI3U (KOBaJIEHTHAsI U MOHHAsI) B HEOPTaHUYECKUX




COCOUMHCHUAX

9 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJjbTaTa

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
0o0pa3oBaTe/IbHOI POrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

1

ITo Teme: «BCIIIGCTBO 1 XUMUYCCKas peaKius»

1.1

PacKphIBaTh CMBICII OCHOBHBIX XUMUYECKHUX IOHSATHI: PacTBOpP, 3JIEKTPOJIUTHI,
HEBJICKTPOJIMTHI, AIIEKTPOIUTHYECKAsl JUCCOUUAINS, PeakUul HOHHOTO OOMeHa,
KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMbIC PEaKLUH,
OKHCJIUTEIILHOBOCCTAHOBUTEIIBHBIE PEAKLHMK, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCIIEHHE M BOCCTAaHOBJICHHE, AJTIOTPOMHS, aM(POTEPHOCTh, XMMHUYECKas CBSI3b
(xoBaJieHTHasl, MOHHAs, MeTaJUIMYecKas), KpUcTalInyecKas pemeéTka, CIUIaBbl,

CKOpPOCThb XUMHYCCKOU pcakuuun

1.2

WIITIOCTPUPOBATHL B3aMMOCBA3bL OCHOBHBIX XMMHUYCECKUX MMOHATHH U MIPUMCHSATDH

9TH IOHATHA P ONTMCAHUU BCHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPAaBHCHUMA SHCKTpOHHTquCKOﬁ Jucconuanmu KUcCJIOoT, HICJ'IOLIGI\/'I n

COJICH, TTOJIHBIE M COKpAIEHHbIC YPaBHEHHUS peaknii HOHHOTO 0OMeHa

1.4

PpacKpbIBaTh CYIIHOCTH OKHCIHUTCIIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MMOCPEACTBOM COCTABJICHUS 3JICKTPOHHOT'O OamaHca dTUX peaKLII/Iﬁ

1.5

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM pPEaKIUU

ITo Temam: «HeMeTaliel 1 UX COSTMHEHUSI» U «MeTaluIbl U UX COSTMHEHUSI»

2.1

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE U CHEIUPUICCKIE XUMHIECKHE CBOMCTRA
IMPOCTHIX u CJIOKHBIX BCIICCTB, IMOATBEPIKIAAsA OIITMCaHHUuEC nmpuMepamMmu

MOJICKYJIAPHBIX 1 TOHHBIX ypaBHeHI/II‘/'I COOTBCTCTBYIOIIUX XUMHUUYCCKUX pCaKHHI)'I

2.2

COCTaBIIATb  YpPaBHEHUS  peaKlui, MNOATBEPXKAAIOLMX  CYIIECTBOBAHUE

TCHETHYCCKOM CBSI3HU MCKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB
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IIPOrHO3UpOBaThH CBOMCTBa BCOICCTB B 3aBUCUMOCTH OT HUX CTPOCHHA,

BO3MOKHOCTH MMPOTCKAHUSA XUMHNYCCKUX HpCBpaIIIeHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.4

ClIeI0BaTh IpaBWJIaM T[OJIb30BAHUS XMMHYECKOW MOCYA0H M J1abOpaTOPHBIM
o0opyIoBaHUEM, a TaKKE MPaBUIaM OOpPAICHUS C BEIIECTBAMU B COOTBETCTBHUHU
C MHCTPYKIHSMHU TIO BHIMOJHEHUIO JIA0OPATOPHBIX XHMHUYECKHX OIIBITOB IO
TONTyYeHUIO W COOMPaHWIO0 Ta3000pa3HBIX BEMIECTB (aMMHAaKa W YTIIEKHCIOTO

rasa)




MPOBOJUTL PEAKINUH, TOATBEPKIAIONTNE KAYeCTBEHHBIH COCTaB Pa3IHIHBIX

BEIIECTB: PacIO3HABATh OMBITHBIM MyTEM XJIOpUA-, OpOMU, HOIUA, KapOoHaT,

2.5 dochar, cunukar, cynabhar, THIPOKCUIMOHBI, KATHOHBI AMMOHUS, WOHBI
W3YYEeHHBIX METAJJIOB, MIPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHMUYECKUX
BEIECTB

3 ITo Teme: «XUMHUS U OKPY>KaIOLIAsl CPEna»

11 PacKpBIBaTh CMBICI OCHOBHBIX XuMuueckux moHsatuil: [TJIK BemecTsa; koppo3us

' METAJI0B
MPUMEHSITh, OCHOBHBIE OIEpAaIlMd MBICIUTENBHON AESITENIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHe, O0OOINEHUE, CHCTEMATH3aIHI0, BBIIBICHHE IPUYHHHO-

32 CIIEJICTBEHHBIX CBSI3€M — i1 M3y4EHUs CBOMCTB BEHIECTB M XHUMHYECKHX

peaxunﬁ; €CTCCTBCHHOHAYYHBIC MCTO/Ibl IMO3HAHUA — Ha6J'IIOZ[eHI/Ie, N3MEPCHHE,

MOJICTUPOBAHKE, SKCIIEPUMEHT (peaTbHBIA U MBICIICHHBII )




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT coaepKaAHUS

1

HepBOHa‘Ia.HI)HBIC XUMHUYCCKUEC ITOHATHA

1.1

Hpe,Z[MCT XuMud. Pollb XuMMUM B KU3HU 4eOBeKa. XUMHS B CHCTEME HayK. Tema u

BellecTBa. PU3MUECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB

1.2

[TonsTne o METOAAX IIO3HAHWA B XHMHMU. Yuctele BCIICCTBA W CMCCH. CnocoOb1

pazjiesieHus cMmecei

1.3

ATOMEI T MOJICKYJIBI. Xumuaeckue 3jeMeHTH. CHMBOJBI XHUMHYECKHUX SJIEMEHTOB.

IIpocTsie u crokHBIE BelecTBa. ATOMHO-MOJIEKYIISIPHOE YICHHE

1.4

Xumuueckass (¢Gopmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcUTeNbHas aroMHas Macca. OTHOCHUTENbHas

MOJICKYJIApHad Macca. MaccoBas 1071 XUMHYECKOTO 3JIEMECHTA B COCTUHCHUH

1.5

KonuuectBo BemiectBa. Monbs. MonsipHass Macca. B3auMocBsI3b KoJIM4eCcTBa, MacChl U
quciia CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacyé€rbl mo QopMmyiaM XUMHYECKHX

COeIUHEHUN

1.6

Ou3nUecKne U XUMUYECKUE SBJICHUS. XUMHUYECKasl peakius U e IMpHu3HAKU. 3aKOH
COXpPaHEHUsI MacChl BEIIeCTB. XUMUYECKHe ypaBHeHus. Kitaccupukanus XuMUIecKux

peaxiuii (CoequHEeHNs, pa3lIoKEeHUs, 3aMeIIeHHsI, 0OMeHa)

1.7

XUMHYECKHH JKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW IOCYIOH, C MpaBHIaMH
paboTel B abopaTopuu U MpuEMaMu OOpalIeHusl ¢ JIaDOpaTopHBEIM 000pyIOBaHHEM,
U3y4deHHe W ONHCaHWe (U3WYECKHX CBOMCTB 00pa3loOB HEOPTraHWYECKHX BEIIECTB,
HaOmoeHne ¢u3ndecKkux (IUIaBI€HHE BOCKA, TasHUE JIbJAa, PACTHpaHHE caxapa B
CTYIKE, KWIIEHME U KOHAEHCAlWs BOIAbl) M XHMHUYECKHX (TOpEHHE CBeEuH,
NPOKAJIMBaHWE MEIHOW IMPOBOJIOKM, B3aUMOACHUCTBHE MeNa C KHCIOTOH) SBJICHUH,
HaOJIIO/ICHHE 1 ONMCAaHUe TPH3HAKOB NMPOTEKAHHUsI XMMHUUECKHX peaknuii (pa3noxeHue
caxapa, B3aMMOJCHCTBHE CEPHOM KHCIOTBI C XJIOPHAOM Oapws, pas3ioXKeHHe
runpokcuna menu(Il) mpu HarpeBaHum, B3aMMOZEHCTBHE JKelle3a C PACTBOPOM COJHU
menu(Il), wuzyuenme cmocoOoB pasnenenuss cmeced (C  TOMOIIBIO MAarHMTa,
¢uIbTpOBaHUE, BhIIAPHBAHKE, TUCTUILLALHS, XpOMaTorpadus), MpoOBeICHUE OYUCTKU
NOBapeHHON COJIM, HAONIOJCHWE W OINMCAHHE pPEe3yJbTaTOB IIPOBEACHHS OIIBITA,
WUTIOCTPUPYIOIETO 3aKOH COXPAHEHHMS MAacChl, CO3/laHHE MOJEIeH MOJEKyJ

(1rapocTepHEBBIX )

Baxuelive npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB

2.1

Bozmyx — cMech razo. CoctaB Bo3myxa. Kucimopos — 3meMeHT U IPOCTOEe BEIIECTBO.
Haxoxzaenue kucnopoaa B npupojie, Gu3nveckue U XUMHYSCKHE CBOWCTBA (peaKiuu
roperust). Oxcuapl. [lpumenenue kucnopona. CrocoObl TMOJydeHUS KHCIOpOAa B

nabopaTopul U TPOMBIIUIEHHOCTH. KpyroBopoT kuciopoaa B npuponxe. O30H —




aJUTOTPOITHAS MOTU(HUKAIINS KHCIOpOaa

2.2

TennoBoil 3p(hekT XMMHUYIECKOH peakluH, TEPMOXHMHYECKHE YPAaBHEHHS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOomaMBO: yrojiib M MeETaH. 3arps3HEHUE BO37yXa,

YCHJICHHE TTaPHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO CIIOs
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Bogopon — namemeHT M mpocroe BemecTBO. HaxoxkneHue BoaopoAa B IPUPOIE,
¢u3nYecKkue U XUMHUYECKHE CBOWCTBA, NPHUMEHEHHWE, CIIOCOOBI MOoMydeHHUs. Kuciotsl u

COJIn

2.4

MonsipHblit 00bEM ra3oB. PacyéTsl 0 XUMUUECKUM ypaBHEHUSM
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®dusuyeckne cBoiicTBa BoAbl. Boja kak pactBopureinb. PactBopbl. HackiiienHbie u
HEHACBHIILIEHHbIE PAacTBOPbL. PacTBOpMMOCTh BellecTB B Bojae. MaccoBas n0js
BEILIECTBA B pacTBOpe. XUMHUYeCKue cBoicTBa BoAbl. OcHoBanus. Ponb pacTBopoB B
OpupoAe M B XU3HU 4YenoBeka. KpyroBopoT BoAbl B MNPUPOAE. 3arpsi3HEHUE

MPHUPOTHBIX BOJ. OXpaHa M 0YMCTKA TPUPOIHBIX BOJ

2.6

Knaccuduranms neopranmueckux coeauHeHuil. Oxcunbl. Kimaccudukaus oKCcHIIOB:
coyleoOpazyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIC) W HECoJIeoOpasyromue.
Homenkinarypa okcnaoB. dusndeckue 1 XUMHUECKHE CBOKCTBA OKCHIOB. IlomyueHue

OKCHUI0B

2.7

OcHoBanunsa. Knaccuukanns ocHOBaHHMM: MIENOYM M HEPACTBOPHMBIE OCHOBAHHA.
HomeHnknatypa ocHoBaHuil. ®u3nueckue U XUMUYECKHE CBOWCTBA OCHOBAaHUM.

ITonyuenue ocHoBaHuU

2.8

Kucnorel. Knaccugpukanus xucinor. Homenknarypa kucior. ®Pusumdeckue u
XUMUYECKUe CBOMCTBa KUCIOT. Psin aktuBHOCTH MetaiioB H.H. bekerona. Ilonyuenue

KHUCJIOT

2.9

Comu. Homenknatypa coneil. @usndeckue 1 XUMUYeCKHE CBOICTBa coiell. [lonmydenne

coyen

2.10

I'eneTnueckas cB3b MEKAY KJIaCCaMH HCOPraHNYCCKUX CO@,Z[I/IHGHI/Iﬁ

2.11

XYUMHUYECKUH IKCIEPUMEHT: KauyeCTBEHHOE OIpE/eTIeHHE COJEepkKaHHUS KUCIOpoAa B
BO3/yXe, NOJIy4eHHe, coOMpaHHe, paclio3HaBaHHE M H3y4YEHHE CBOWMCTB KHCIOPOIA,
HaOJII0/IeHNE B3aMMOJIEIHCTBUS BEIIECTB C KUCJIOPOAOM U YCJIOBHS BO3HHUKHOBEHHS M
MIpeKpalieHrs ropeHus (moxapa), 0O3HAKOMJICHHE C 00pa3llaMH OKCHIOB U OIHCaHWE
UX CBOICTB, MOJy4YeHHUe, coOupaHue, paclo3HaBaHUe M M3yUCHHUE CBOWCTB BOJIOPOAA
(ropenue), B3ammopeicTBue Bomopona ¢ okcupom  memu(ll)  (Bo3moxkHO
UCIIOJIb30BaHNE BUAECOMATEPUANIOB), HaOIIOAeHHE 0Opa3loB BELIECTB KOJIUYECTBOM |
MOJb, MCCIENOBAaHHE OCOOCHHOCTEH pPacTBOPEHHUS] BEIIECTB C  Pa3jInYHOU
pacTBOPUMOCTBIO, TMPUTOTOBJIEHUE PACTBOPOB C OINpPEIEIEHHON MAaccoBOM JoJieit
pacTBOPEHHOTO BEIECTBA, B3aUMOJEICTBHE BOABI C MeTaulaMd (HAaTpUEM U
KajblueM) (BO3MOXKHO HCIIOJI30BaHHUE BHACOMATEPHAIOB), ONPEACICHUE PAacTBOPOB

KHUCJIIOT U H.IeJ'IO‘iefI C HOOMOIIBKO HWHAUKATOPOB, HUCCICAOBAHUC 06pa3u0B




HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KIACCOB, HAONIONEHWE W3MEHEHHUS OKPACKU
WHJIUKaTOPOB B PacTBOpax KUCIOT U LIEIOYEH, M3YyUEHHE B3aUMOJICHCTBUSL OKCHJA
meau(ll) ¢ pacTBOpOM CEpHOM KHCIOTBI, KHCIOT C METaJJIaMH, pPEaKIui
HEUTpalu3aliy, IOJYYEHHE HEPACTBOPUMBIX OCHOBAaHUU, BBITECHEHHUE OJHOTO
MeTala IPYyruM M3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANbHBIX 3aad IO TeMe

«Baxueimue K1acchl HEOPraHMYECKUX COCIUHEHUI»

[Tepuoauueckuii 3akoH u [lepuonuueckas cucreMa XuMu4eckux snemeHton .M.
MenneneeBa. CTpoeHHe aTOMOB. XUMUYeCKast CBsI3b. OKUCITUTEBHO-

BOCCTAaHOBUTCIIbHBIC pCaKIIUU

3.1

HepBBIe ITOIIBITKH KJIaCCI/I(i)I/IKaHI/II/I XUMHYCCKHX JJIEeMEHTOB. IloHsATHE O Ipymnmoax
CXOJHBIX DOJICMCHTOB (HIGJIO‘IHI)IC n  MCJIOYHO3CMCIIBHBIC MCETAlJIbl, TaJIOTI'CHBI,

HWHCPTHBIC FaBBI). BHGMCHTBI, KOTOpBIC O6paBYIOT aM(l)OTepHBIe OKCHUJbI U THAPOKCUBI

3.2

Ilepuonnueckuii 3axkoH. Ilepuonnueckas cucrema XuUMHUYECKUX 3ieMeHTOB JI.M.
MenneneeBa. KopotkonepuonHass u ummHHONepuoaHas ¢opmel Ileproandeckoit
cucteMbl xumudeckux onemeHtoB .M. MengeneeBa. Ilepuogsl W rpymmslL

OU3NIECKHI CMBICH TMTOPSIIKOBOTO HOMEpa, HOMEPOB MEPHOIa U TPYIIITHI dJIeMEHTa
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Crpoenne aromoB. CoctaB aroMHbIX siAep. M3otombl. Onektponsl. CTpoeHue
3JIEKTPOHHBIX 000JI09eK aTOMOB MEpBHIX 20 XUMHUYIECKUX 31eMeHTOB [leproamaeckoit
cucrembl J[.M. Mengaeneea. XapakTepUCTHUKAa XUMHYECKOIO 3JIEMEHTa II0 €ro

nosioxkenuto B [lepuonuueckoit cucreme .M. Menneneesa
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3aKOHOMepHOCTI/I N3MCHCHUA pagunyca aTOMOB XUMHUYCCKHUX 9JICMCHTOB,
MCTAJNIMYECKUX M HEMETAJNIMYCCKHUX CBOMCTB IIO rpynmnaM MU nOepruogam. 3HaueHHue
HepnonnquKoro 3aKOHa H HepnoaneCKoﬁ CHUCTEMBbI XHMHYCCKHX J3JICMCHTOB IJIA

pa3BuTus Hayku u npaktuku. /.M. MenneneeB — y4€Hbli U rpaklaHuH

3.5

XumMmudeckas CBA3b. KoBanenTnas (HOJ'ISIpHaH nu HeHOJ’IHpHaﬂ) CBs3b.

SHCKTPOOTpI/ILIaTeJ'IBHOCTL XHUMHYECKHX 3JIeMEHTOB. MloHHasI CBSI3b

3.6

Cremenbs  okuciieHHs. OKHCIUTEIIFHOBOCCTAaHOBHUTCILHEBIC pcaknuu. Hpoueccm

OKHCIICHHS ¥ BOCCTaHOBIICHHS. OKHCIIUTEIIH H BOCCTAHOBUTEIH

3.7

XVAMUYECKHA SKCIIEPUMEHT: M3y4eHUEe O0pa3lloB BEIIECTB METAIIOB M HEMETAIIOB,
B3aMMOJICHCTBHE THAPOKCHAA IMHKA C PacTBOpPaMH KHCIIOT W IIEJIOYCH, TPOBEICHUE
OTBITOB, WLTIOCTPUPYIOMUX IPUMEPH OKUCIHTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKITUI

(ropeHue, peakiy pa3iokKeHHUs, COSTUHEHNs)

9 KJIACC

Kon

IIpoBepsieMblii 31eMeHT CO/IePKAHUS

1

BemectBo 1 XuMu4eckas pcaknus. HOBTOpCHI/IC

1.1

Ilepuonnuecknii 3axkoH. llepuoguueckas cucTeMa XUMHYECKUX ayeMeHToB [I.11.




MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMHYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPHOOB, KaJHs, KaJbI[Us U UX COCIUHEHUNA B COOTBETCTBUU

C ITIOJIOKCHUEM BJICMCHTOB B Hepno,unquKoﬁ CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrtpoeHre BemiecTBa: BUABI XUMHYECKOW CBS3H. THIIBI KPUCTAIUTMYECKUX PEMIETOK,
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKU W BUAA
XUMHYECKOW cBs3u. Kiraccudukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHUX BEIIeCTB
(MexmyHapoaHas W TpUBHAIbHASA). XUMHUYECKHE CBONCTBA BEINECTB, OTHOCAIIUXCS K
pa3IMYHBIM  KJIacCaM  HEOPraHWYECKUX  COEAMHEHUW, TEeHETHYEeCKas  CBS3b

HCEOPraHn4YCCKUX BCUICCTB

1.3

Krnaccudukamnumss XuUMUYeCKHMX peakiuil Mo pa3TUYHbIM NpHU3HAKaM (10 YHCIYy W
COCTaBY YYaCTBYIOUIMX B PEaKIMU BEIIECTB, MO TEIIOBOMY 3((deKTy, 0 N3MEHEHHIO
CTENEHEe OKHCICHUS XUMHUYECKHX JJIEMEHTOB, IO OOpaTHMOCTH, IO YYaCTHIO
KaTaiu3aTopa). DK30- U 3HIOTCPMHUYECKHE PEAKLIHH, TEPMOXUMHUYECKHE ypaBHEHUS.

IToHsiTHE O CKOPOCTHU XUMUUYECKOHN peaKiuu

1.4

Ilonstne 00 o0OpaTUMbBIX M HEOOPAaTHUMBIX XHMHUYECKHX peakuusx. Ilonstue o
TOMOT€HHBIX M TETepOreHHBIX peakiuax. [IoHATHE O XUMHYECKOM paBHOBECHU.
@DaxTOopHI, BIUAIOUINE HA CKOPOCTh XUMHUYECKOH pEakIuy U MOJI0KEHHEe XUMUYIECKOTO

paBHOBeCUS

1.5

OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIE pcaKkuunu, BHCKTpOHHBIﬁ OanaHc OKHMCIIMTEILHO-
BOCCTAaHOBUTCIBHOMN pCaKkuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCJIHUTCIIBHO-

BOCCTAaHOBUTCIIBHBIX pCaKL[I/Iﬁ C UCIIOJIb30BAHUCM METOJd 3JICKTPOHHOT'O Oananca

1.6

Teopuss dNEKTPOIUTHUECKOM JTUCCOLMALUU. DICKTPOIUTHI U HEIICKTPOIUTHL
Katuonbl, anuonel. MexaHusM AHCCOLMALMU BELIECTB C pa3IWYHBIMU BHUJAMU
XuMU9Iecko cBs3u. CrereHp auccoruanui. CHIBHBIE W cla0ble DJIEKTPOJUTHI.
Peaxruu monnoro ooMena. Y CJI0BHS TIPOTEKAHUS PEaKIInid HOHHOTO 00OMeHa, TTOJTHBIC U
COKpaI¢HHbIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KHUCIOT, OCHOBAHUMA U COJICH B
CBETE MPEJCTaBICHUN 00 AIIEKTPOIUTUYCCKON Auccoluanui. KauecTBeHHbIC peakiuu

Ha noHEL. [ToHsaTHE O TUAPOJIN3EC cojen

1.7

XUMHYECKUI 3KCIEPUMEHT: O3HAKOMIICHHE C MOJCISIMH KPUCTALTMYECKUX PEIIETOK
HEOPraHWYECKNX BEIECTB — METAJNIOB U HEMETAJUIOB (TpaduTa M anMasa), CIOXKHBIX
BEUIECTB (XJIOpUAA HATPHWsA); HCCIENOBAaHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH
PCaKIUU OT BO3ICHCTBUS Pa3IMYHBIX (AKTOPOB; MCCIICIOBAHHUE AJICKTPONPOBOIHOCTH
pPacTBOPOB BEULIECTB, Ipoliecca AMCCOLMALUU KUCIOT, Iienoueil u coneil (BO3MOXKHO
WCIIONb30BaHUE  BUACOMATEPUANIOB); MPOBEACHHE OIBITOB, HWIJLTIOCTPUPYIOIIUX
MIPU3HAKU TIPOTEKAHHS PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHWE OCajKa, BBIACICHHE
raza, oOpa3oBaHHE BOJBI); OIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHl OKHCIHTEIHHO-
BOCCTAHOBUTENBHBIX peaknuid (TOPEHHE, pPEaKIUU Ppa3IoKECHHs, COCIUHCHHUS);

pacCrio3HaBaHUE€ HCOPraHMYCECKUX BCIICCTB C IMOMOINBIO KAaY€CTBCHHBIX pCaKL[I/IP'I Ha




HOHBI; pCHICHNUE OKCIICPUMCHTAJIBHBIX 3a1a4

HeMmeramiel 1 uX coequHEHUS

2.1

OOmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
creieHn okucnerns. CTpoeHHMe W (QU3NYECKHE CBOWCTBA TPOCTHIX BEIIECTB —
raJIoreHoB. XMMHUYECKHE CBOHCTBA HA TIpUMEpE XJIopa (B3aUMOCHCTBUE C METAJTAMH,
HeMeTaJUIaMH, IeouaMu). XJIopoBoaopo. ComsHas KUCI0Ta, XUMUIECKHIE CBOMCTBA,
noJly4eHue, npuMeHeHue. JelcTBrue xjiopa U XJIOPOBOJOPOa HA OPraHU3M YeJIOBEKa.

Baxueiimue XJIOpUABI U X HAXOKACHUC B IPUPOJC

2.2

OOmas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue ©W (U3MYECKHE CBOWCTBa MPOCTHIX
BEIIECTB — KHCJIOpPOJa M Cephl. AJUIOTPONHBIE MOAM(DHUKAINHA KHCIOPOJA U CEpHI.
Xumuueckue cporcTBa cepbl. CepoBoaOpOa, CTpoeHHUE, (BU3NUECKHE M XUMUYCCKHUE
cBoiicTBa. OKCHABI Cephl KaK MPEJCTAaBUTEIM KUCIOTHBIX OKCHUIOB. CepHas KHCIOTa,
(u3MYecCKUe W XUMHYSCKUE CBOWCTBa (OOIIME KaK MPEACTABUTEINS Kiacca KUCIOT U
cnenuduyueckue). XUMHUYECKHE pPEaKIHH, JIeKallue B OCHOBE MPOMBIIUIEHHOTO
crocoba TMoydeHus: cepHOM KuCOTh. Ilpumenenme. Coiaum  CEpHON KHCIIOTHI,
KaueCTBCHHAs peakius Ha cCyibgaT-uoH. HaxoxaeHue cepbl U €€ COSAMHEHUHN B
npupose. XUMHUECKOE 3arpsi3HEHHE OKPY’Kalomled Cpeabl COCIUHEHUSMU Cepbl
(KUCIIOTHBIE  JTOKIHW, 3arps3HEHWe BO3AyXa ©  BOJOEMOB), CHOCOOBI  €ro

MIPEIOTBPAIICHHS
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OOmas xapakTepucTUKa 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIe CTENCHN OKUCICHHA. A30T, paclpOCTpaHEHUE B IIPUpOAe, GU3NIEeCKUue U
XUMHYECKHe CBoWcTBa. KpyroBopoT azora B mpupoae. AMMHAK, ero (u3ndecKue H
XMMHUYECKHE CBOMCTBA, MOJTy4YeHHe U npuMeHeHrne. Coln aMMOHUS, WX (QU3UUECKUE U
XMMHMUYECKHE CBOWCTBA, NpHUMeHeHue. KauecTBeHHas peakius Ha HOHBI AMMOHMSL.
A3OTHas KHCIOTa, €€ MolydyeHne, GU3NUEeCKUe U XMMUYECKUe CBOWCTBa (0OLIMe Kak
IIPEICTAaBUTENS Kilacca KUCIIOT U creruduyeckue). Mcnonp3oBaHne HUTPATOB U CONEH
aMMOHHSI B KadecTBE MHUHEpPANbHBIX ynoOpeHHHd. XHMHYECKOE 3arpsa3HeHHe
OKpY>Karollell cpepl COeAMHEHUAMH a30Ta (KUCJIOTHBIE JOXAH, 3arpsi3HEHHE BO3AyXa,

ITOYBBI U BOJOEMOB)
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®ocdop, amnorponHbie Momudukanuu ¢Gochopa, QuU3MUECKHE W XHUMHUYECKHUE
corictBa. Oxcup ¢dochopa(V) n docdopnas kuciaoTa, PU3MUECKHE M XUMHUUECKHUE
cBoiicTBa, momydeHnue. lcmomp3oBaHue QocdaToB B KauecTBe MHHEPATBHBIX

ynoOpeHuit

2.5

Oo6mas xapakrepuctuka smeMeHToB [VA-rpynmel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHblE CTENCHM OKUCJIEHHs. YIVIEpoX, aJUIOTPONHbIE MOAU(UKAIWY,
pacrpocTpaHeHue B TMpHPOJE, (HU3MUECKHEe M XUMHUYECKHE CBOWCTBA. AJCOPOIHA.

Kpyrosoport yrinepona B npupoae. OKCHIBI yriiepoaa, ux Gpu3ndeckue U XMMUIECKHe




CBOWCTBa, JIGHCTBHE Ha IKMBBIC OpPraHW3MBI, TIOJIyYeHHE W TPHMEHEHHE.
DKoJoThYecKue TMpoOIeMbl, CBsI3aHHBIE C okcumoMm yriepona(lV); rumotesa
[JI00aThbHOTO MOTEIUICHUS KIUMaTa; NapHUKOBBIA 3¢ddekt. YrompHas kuciora u e
coi, WX (UINYCCKUE U XUMHYECKHE CBOWCTBA, TMOJNyYCHHE W TMPHUMEHEHHE.
KauectBennas peakums Ha KapOoHaT-noHBI. lcmonb3oBaHuWe KapOOHATOB B OBITY,

MCIUIUHE, ITPOMBIIIIJIIEHHOCTHU U CEJILCKOM XO3SMCTBE

2.6

[lepBoHavanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEAMHEHUAX YIiepoaa
(MeTan, dTaH, STUICH, alleTWICH, ITAHOJ, TJIMIIEPUH, YKCYCHas KucioTta). MIx coctaB u
XUMHYECKOE cTpocHUE. [IoHATHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: XKHUPaX, OeIKax,
yIIeBOJaX — U UX POJIM B JKU3HH YelloBeKa. MarepuaibHOE €IMHCTBO OPTaHUYECKUX U

HCEOPraHn4CCKUuX COG,Z[PIHCHI/Iﬁ

2.7

Kpemumnii, ero ¢usuueckne m XMMHUYECKHE CBOMCTBA, MONYYCHHUE M IPHMEHEHUE.
Coenunenust kpeMHus B nipupone. O6mue npeacrasienus 00 okcune kpemuus(IV) u
KpeMHHEeBOH KucinoTe. CHIMKaThl, HX HCIOJb30BaHHE B OBITY, MEIUIIMHE,
INPOMBINUICHHOCTH. BakHelIllne CTpOUTENbHBIE MaTepuaibl: KEpaMuKa, CTEKJIO,
LIEMEHT, OCTOH, Jkese300eToH. [IpobaemMbl Oe30MacHOr0 UCIOIBL30BAHUS CTPOUTEIBHBIX

MaTepuajioB B HOBCCZLHGBHOﬁ KHU3HU

2.8

XUMHYECKHH IKCIIEPUMEHT: M3y4eHHEe 00pas3loB HEOPTaHMYECKHX BELIECTB, CBOWCTB
COJNITHOW KHCIIOTHI; TPOBEJCHHWE KAYeCTBEHHBIX pEaKIMii Ha XJIOPHI-WOHBI H
HaONOJIEHNE TPU3HAKOB WX IMPOTEKaHWS; OMBITHL, OTpa)karolmue (QU3NYecKne Hu
XMMHYECKHE CBOWCTBA TAJOTCHOB M WX COCIAWHEHWH (BO3MOXHO HCIIOJIL30BAHUE
BUJICOMATEPUANIOB); O3HAKOMJIGHHE C o0pa3uamMu XJIOpUAOB  (TaJIOTEHHJIOB);
O3HAaKOMJICHHE ¢ 00pa3laMu cepbl U €€ COCOMHEHHSIMU (BO3MOXKHO HCIIOJIb30BaHHUE
BHJIECOMATEpUAaIOB); HaOIIOJIeHHe Tpollecca OOYINIMBaHUS caxapa IOJ JEeHCTBHEM
KOHIICHTPUPOBAHHOHN CEPHOM KUCJIOTHI; N3YUCHUE XMMHUIECKIUX CBOMCTB pa30aBIcHHON
CEpHOM KUCIIOTHI, IPOBEJICHHE KAYECTBEHHOW PEaKIIMU Ha CyIb(paT-uoH 1 HAOII0AeHUE
npu3HaKa e€ MPOTEeKaHUs; 03HAKOMJICHHE ¢ (PU3MUECKUMU CBOWCTBAMU a30Ta, ochopa
U X COEIMHEHHH (BO3MOYKHO HCIIOIB30BAHUE BHICOMATEPHAIOB), 00pa3liaMy a30THBIX
u ¢ochopHBIX yHOOpeHuH; mMmoiydyeHue, coOWpaHWe, paclo3HaBaHWE W H3ydeHHE
CBOWMCTB aMMHaka; MpOBe/IeHNe Ka4eCTBEHHBIX PeaKknni Ha WOH aMMOHHS U (ocdart-
HWOH M H3YUYCHHUE IPU3HAKOB UX IMPOTCKAHUA, BSaHMOHeﬁCTBHe KOHHeHTpHpOBaHHOﬁ
A30THOW KHUCIIOTHI C Me/IbIO (BO3MOYKHO HMCIOJIb30BaHUE BUACOMATEPUATIOB); H3YUYECHHUE
MOJieIel KPUCTANIMYECKUX PEIIETOK anmasa, rpaduTa, QyuiepeHa; 03HaAKOMIICHHE C
MPOIIECCOM  aJICOPOIMM  PACTBOPEHHBIX BEIIECTB AaKTHBHPOBAHHBIM YITIEM W
YCTPOHCTBOM TMPOTHBOTa3a; TONy4YeHHE, COOWpaHWe, pacro3HaBaHHE M U3y4YeHHE
CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEICHHE KAueCTBEHHBIX peaklHMid Ha KapOOHAT- M
CUJIMKAT-UOHBI M M3YYEHHE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJICHHE C MPOLyKIUEH
CHWJIMKATHOW TPOMBIIIJICHHOCTH, peIICHHe OHKCIEPUMEHTANBHBIX 3a7ad [0 TeMe

«BaxkHelne HeEMETaIIbl U UX COETUHEHUSD)




MerTasisl ¥ UX COeTUHEHUS

3.1

OOmas XapakTepUCTHKAa XUMHUYECKHX DIEMEHTOB — METAJUIOB Ha OCHOBAaHUHM WX
nojoxenus: B Ilepuoanueckoit cucreme xumuueckux snemeHtoB .M. Menjeneesa u
cTpoeHus atoMoB. CTpoeHHME MeTauIoB. MeTajindeckas CBA3b M MeTaJlIMuecKas

KpUCTAJUITMUYECKas pelIETKA. DAEKTPOXUMUUYECKUN PsIi HAPSKEHUH METalIIOB

3.2

Ousznyeckne W XUMHUYECKHE CBOMCTBa MeTayuioB. OOmme crnocoObl TOXy4eHHs
MeTamioB. [loHATHE O KOPPO3WM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHl MX OT
kopposuu. Cruiassl (CcTasb, YyTr'yH, AIOPATIOMUHUHN, OPOH3a) U UX IPUMEHEHHE B OBITY

" IIPOMBIIIIJIICHHOCTH
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[eno4nbpIe MeTaLTbL: TIoJOXKeHue B [lepronndeckoil cucTeMe XUMHUYECKUX DIIEMEHTOB
.. MenneneeBa; CTpOEHHUE WX aTOMOB; HaXxOXJAeHUE B mOpupoje. Puznyueckue u
XMMHYECKHE CBOMCTBaA (Ha mpruMepe HaTpus u Kanus). OKCUIBI ¥ THAPOKCUIBI HATPHS

n KaJiys. HpI/IMeHCHI/Ie IICJIOYHBIX METAJIJIOB U UX COGILI/IHCHHﬁ
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IllenouHo3emenbHbIE METAIBI MarHuid M Kajblui: mnojioxkeHue B Ilepuoanueckoit
cucremMe xumuueckux anemeHToB J.M. MenzgeneeBa; CTpoeHHE UX aTOMOB;
HaxoxJeHue B npupoje. Puznueckue U XUMHUYECKHE CBOMCTBA MAarHusl M KallbLIMS.
Baxneiimme coeauHeHns Kaiblusi (OKCHA, THAPOKCUA, coin). JKECTKOCTh BOABI H

CIIOCOORI €€ yCTpaHeHHUs

3.5

Amomunuii: nonoxkenue B Ilepuomuyeckoil cucreme Xumudeckux saemeHtoB J[..
MenneneeBa; CTpOCHHE aTOMa; HaXOXKIACHWE B mpHpone. Pu3ndeckne M XUMHUECKUE

CBOMCTBa aitOMHHUS. AMQOTEPHBIC CBONCTBA OKCHJIA U TUAPOKCHIA ATTFOMUHUSI

3.6

Kenezo: mnonoxenue B Ilepuoauueckoil cucreme XuMuueckux osnementoB /JI.M.
MeHeneeBa; CTpOCHHE aTOMa; HaxOXJAEHHE B mnpupoje. Pusnueckue U XUMUYECKUE
cBoricTBa xene3a. Oxcunsl, ruapokcuasl u conu xenesa(ll) u xenesa(Ill), ux cocras,

CBOMCTBa U MOJIy4YCHUC

3.7

XUMUYECKHI DKCIEPUMEHT: O3HAKOMIICHHE ¢ 00pa3llaMH METaJUIOB U CILIABOB, UX
(bu3uYeCKUMH CBOIMCTBAMH; H3YYCHHE DPE3YJITATOB KOPPO3UH METANIOB (BO3MOXKHO
WCIIOJIb30BaHHE BHICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA KabIIUsS
W HaTpusi ¢ BOAOH (BO3MOXKHO HWCIOJIb30BaHUE BHUICOMATEPHAIIOB); HCCIIEJIOBAHUE
CBOMCTB KECTKOM BOJNBI; TIpoIlecca TOPEHHS JKelle3a B KHUCIOpoJe (BO3MOXKHO
WCTIONIb30BaHUE BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAYSCTBCHHBIX PEaKITHA
Ha WOHBI (MarHus, KajbIUsA, afoMuHUS, uHKA, xene3a(ll) u xenesa(lll), memu(Il);
HaOJFO/ICHNE U ONMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHN HOHAMU HATPHS, KU U
KaJIbIUs (BO3MOXKHO HCIIOJIb30BAHHE BHCOMATEPUAJIOB); UCCIIEOBaHUE aM(pOTEPHBIX
CBOWCTB THJPOKCHA AIFOMHHUS U THIPOKCU/A [IUHKA; PEIICHNUE SKCIIEPUMEHTAIBHBIX

3aga4d 1o TeMe «BaxxHeIme MeTamuIbl M UX COCOUHCHUA

XHUMHUSL M OKpYIKaIOILAs cpeaa

4.1

HoBsie Matepuanibl U TeXHOJOTUM. BemectBa U mMarepualibl B MMOBCEIHEBHON >KU3HU




JeJloBeKa. XHUMHUSI U 310POBEE. be3onacHoe HCIONB30BaHNE BEIIECTB M XUMHYECKHX

peakiuii B ObiTy. [IepBast mOMOIIb IPH XUMUUECKUX 03KOT'aX M OTPABJICHUIX

OCHOBBI 3KOJIOTHYECKOH TPaMOTHOCTH. XHWMHYECKOE 3arpsS3HCHHE OKpY’KaroImeh

cpensl IIJIK. Pomp XuMum B pemeHuH dKonoruyeckux mnpobnem. Ilpuponnsie

4.2
HUCTOYHUKM YTJICBOAOPONOB (Yromb, MPHPOAHBIA Ta3, He(Th), NPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY U MPOMBILIICHHOCTH

43 XUMHYECKHH OKCIEPUMEHT: H3Yy4YeHHEe o00pa3loB MaTepHajoB (CTEKJIO, CILIaBbl

MCTAaJIJIOB, TOJIUMCEPHBIC MaTepHaJ’IBI)

INPOBEPAEMBIE HA OI'S IO XUMHWHU TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O OBIIETO
OBPA30OBAHUA

Kon
NnpoBepsieMoro
TpeboBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
O0CBOEHHSI OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111€T0
oOpa3zoBanus Ha ocHoBe DI'OC

1

IIpencrasienue:

1.1

0 MO3HABAa€MOCTH SIBJICHHUU Ipupoabl, TOHUMAHUC 00BEKTHUBHOI 3HAYMMOCTH OCHOB
XUMHUYECKOM HAayKU Kak obOmacTtu COBPEMCHHOT'O €CTCCTBO3HAHUS, KOMIIOHCHTA
O6H.[eﬁ KYJIbTYPbBl H HpaKTH‘ICCKOﬁ ACATCIIBHOCTH  YCJIOBCKAa B  YCJIIOBUAX
COBPEMECHHOI'O O6H_I€CTBa; IMOHUMAaHHUE MECTa XUMHUU CPEar APYTIUX €CTCCTBECHHBIX

HayK

1.2

0 HaYYHBIX METOJaX MMO3HAHHs, B TOM YUCJIC OKCIICPUMEHTAJIBHBIX U TECOPETHICCKUX
METOJaxX HCCICAOBaHUA BCHICCTB MW MH3YUCHHA XUMHUYCCKUX peaKuHﬁ; YMEHUE

HCIIOJB30BaTh MOACIHN JJIsL 00BIICHEHUS CTPOCHU aTOMOB U MOJICKYJI

1.3

0 cdepax mnpodeCCHOHATBFHON JEATEIBHOCTH, CBS3aHHBIX C XUMHEH U
COBpPEMCHHBIMH TCEXHOJIOTUSAMHU, OCHOBAHHBIMU Ha HJOCTUIKCHUAX XUMHYECKOM
HAyKH, YTO IO3BOJUT OOY4YalOIUMCS paccMaTpUBaTh XUMUIO Kak cdepy cBoei
Oyayie#t npohecCHOHANBHON JeATEILHOCTH U C/ACNATh OCO3HAHHBIN BHIOOP XMMUH
Kak MpoQHUIBLHOrO TpeaMeTa MpU TepexoJie Ha YpPOBEHb CpeIHEero oO0IIero

00pazoBaHus

Brnanenne cucteMoi XUMUYECKMX 3HAHUA W yMEHHE MPUMEHSTh CHUCTEMY

XUMHWYCCKHUX 3HaHI/II\/'I, KOTOpasd BKJIFOYACT:

2.1

BOKHEHIIIE XUMUYIECKIE TTOHSITHS: XUMHUIECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BEIECTBO,
MIPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOIHAS M HEOHOPOTHAS CMECh, OTHOCUTEILHBIC
aTOMHAas ¥ MOJIEKYJISIpHAs MAaccChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpPHas Macca,
MOJISIPHBIN 00BEM, OKCH]I, KHCIIOTa, OCHOBAHHE, COJIb (CPEIHS ), XUMHUYECKast PeaKius,

PEaKIMU COSAMHEHUS, PEaKITUH Pa3I0KCHISI, PEaKIMH 3aMeICHHs, Peaknu oOMeHa,




TEIUTOBOM I(PQEKT peakmuy, 3K30- U IHJOTEPMUIECKHE PEaKINH, PacTBOP, MaccoBas
JIOJIsI  XMMHUYECKOTO »JJIEMEHTa B COSAMHEHWHM, MaccoBas [0JId M IPOLIEHTHAs
KOHILIEHTpalus BELIECTBA B PACTBOPE, SIAPO aTOMA, JIEKTPOHHBIN CJIOM aromMa, aTOMHast
opOWTallh, pamuyCc aroma, BaJICHTHOCThb, CTENEHb OKHCICHUS, XUMHUYECKas CBS3b,
3NEKTPOOTPULIATENIBHOCTD, MOJSIPHAs M HENOJSpHAas KOBAJICHTHAs CBS3b, WOHHAA
CBSI3b, METAUIMYECKAsT CBSI3b, KPHUCTALIMYECKAas pemeéTka (aTOMHAas, WOHHas,
METATNYECKasi, MOJCKYJISIpHAs), MOH, KATHOH, aHUOH, AJICKTPOJIUT U HEIJICKTPOIUT,
ANIEKTPOJIMTHYECKAs JTUCCOIMAIMSI, PEAKIMU HWOHHOIO OOMEHAa, OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIE PEAKLMUU, OKUCIUTEIh U BOCCTAHOBUTEb, OKHUCICHUE U
BOCCTaHOBJIEHHUE, AIIEKTPOJIN3, XUMUIECKOE paBHOBECHE, 0OpaTHUMbIe M HEOOpaTHMbIE
peakiuu, CKOPOCTh XUMHUYECKOW peakunu, karainuzarop, [TIJIK, koppo3usi MeTaios,

CIIJIaBBbI

2.2

OCHOBOIIOJIararommne 3aKOHbI XMMHUHU: 3aKOH COXpaHCHUSA MAaCChI, HepI/IOI[I/IT-IeCKI/Iﬁ

3axoH /[[.W. Menneneena, 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH ABOTaapo
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TCOpHUHU XUMHHU: AaTOMHO-MOJICKYJIApHasd TEOpHUA, TCOpUAd BHCKTpOHHTHHeCKOﬁ

JMCCOLMAIHA

Brnanenne ocHOBaMU XMMHUYECKON rPaMOTHOCTH, BKJIKOYAIOIIIEH:

3.1

YMEHHUE NPaBIIBHO UCIIONb30BaTh U3Y4YEHHBIE BEIIECTBA U MaTePHaJbl (B TOM 4HCIIE
MUHEpaJbHbIe YJ00pEHHS, METAJUIbI M CILJIABHI, POJIYKTHI TepepaboTKU MPUPOIHBIX
WCTOYHUKOB YIIIEBOJOPOAOB (YIJIsi, IPUPOAHOrO ra3a, HeTH) B OBITY, CETBCKOM
XO35HCTBE, Ha MPOU3BOJCTBE W IMOHMMAaHUE 3HAYCHUS >KUPOB, OCJIKOB, YIJICBOLOB
s OpraHuM3Ma 4eJIOBEKa; YMEHHME IIPOrHO3MPOBATh BIMAHUE BELIECTB U

XUMHYECKUX MTPOIECCOB HA OPTraHU3M YEIOBEKa U OKPYIKAIOIIYI0 TPUPOTHYIO CpeLy

3.2

YMEHUE HHTETPUPOBATh XHUMHUYCCKHUE 3HaHUA CO 3HaHUAMH OpYyrux y‘lC6HHX

MIPEAMETOB
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HAJIMYHUEC OIIbITa pa6OTLI C pPasjIM4HbIMHU HCTOYHHUKaAMU I/IH(i)OpMaLII/II/I o XHUMHHU

(Hay4Has ¥ HAayYHO-TIOMYJISIpHAs JINTEpaTypa, CIOBApH, CIPABOYHHUKH, WHTEPHET-

pecypcehl)

3.4

yMEHHE OOBEKTHBHO OIIEHMBATh MH(OpPMAIMIO O BEIECTBaX, UX MPEBPAIICHHUSIX H
MPAKTUYECKOM TNPUMEHEHHH W yYMEHHME HCIIONb30BaTh €€ A peleHus y4deOHo-

IIO3HaBAaTCJIBHBIX 3aJa4

BJIaIleHI/IC OCHOBaMHU ITOHSTHIHOTO arnmapara 1 CUMBOJIMYCCKOI'O A3bIKa XUMUU JJISA
COCTaBJICHUA (l)OpMy.]'I HCOPraHN4YCCKUX BCIICCTB, ypaBHeHI/Iﬁ XHUMHUUYCCKHUX peaKL{Hﬁ;

ocHoBamu xumuieckoit HomeHknatypsl (IUPAC u TpuBHansHoif)

VYMeHHe OOBSICHATh CBSI3b MMOJOXCHHS 3JeMeHTa B [leproanvecKoi cucTeMe ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI ATOMOB XMMUYECKUX SJIEMEHTOB (COCTaB U
3apsii  sApa, oOlee 4YHCIO DJIEKTPOHOB), pacIlpelelieHHEeM JICKTPOHOB  TI0

OHEPreTUYCCKUM YPOBHAM aTOMOB IIE€PBBIX TpéX NEPUOJA0B, KaJIuA U KaJIbLUA




[IpencraBienre 0 MEPUOAUMYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB

(pammyc aroma, 3JIEKTPOOTPHUIATEIIBHOCTE), TMPOCTBHIX M CIOXKHBIX BEIIECTB OT

6 MOJIO’KEHUS 3JIEMEHTOB B [lepuonuueckoii cucreMe (B MajblX MMEPHOAAX M TIIABHBIX
MOJATPYTIIax) U 3MEKTPOHHOTO CTPOSHHS aTOMa
7 YMenue knaccuuIupoBaTh:
7.1 XUMHUYECKUE DIIEMEHTHI
7.2 HEOpTraHWYeCKHe BEeIecTBa
7.3 XHMHUYECKHE PeaKIuu
8 YMeHue onpeaensTh:
8.1 BaJICHTHOCTb U CTEIICHb OKHCIICHHUS XUMHUYECKUX JIEMEHTOB, 3aps/i HOHA
8.2 BHJI XMMHYECKON CBSI3U U TUIl KPUCTAJUIMYECKON CTPYKTYPBI B COEIMHEHUSX
8.3 XapakTep Cpe/ibl B BOAHBIX pacTBOpaX BelIeCTB (KUCIOT, OCHOBAHHIN)
8.4 OKHCJIUTENb U BOCCTAHOBUTEID
9 YMeHue xapakTepu30BaTh GU3NIECKHE U XUMUYECKHIE CBOMCTBA:
01 MPOCTHIX BEIIECTB (KHUCIOPOJ, 030H, BOAOPOA, TpaduT, aima3, KpEMHUH, a3oT,
' ¢docdop, cepa, XJI0p, HATPUH, KAITUH, MATHUA, KalIbIIUNA, ATFOMAHUH, XKeJe30)
CIOXHBIX BEIIECTB, B TOM YHCIE WX BOJHBIX pPacTBOPOB (BOJa, aMMHMAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOMA, OKCHIABI M THAPOKCHABI MeTauioB [-IIA rpymm,
9.2 amomuaus, Meau (1), muaka, sxemesa (11 u 111), okcunsr yrirepona (11 u IV), kpemauns
(IV), azora u dochopa (III u V), cepsr (IV u VI), ceprucras, cepHas, a30THUCTas,
aszoTHas, (ocopHas, yrojibHasi, KpeMHHEBAs KMCIIOTA U UX COJIH)
IMPOrHO3UpPOBATh U XapaKTEPHU30BATH CBOMCTBaA BEUICCTB B 3aBHCHMOCTH OT HUX
9.3 COCTaBa W CTPOCHHUS, IMPUMEHCHUE BEIICCTB B 3aBUCHUMOCTH OT KX CBOWCTB,
BO3MOXKHOCTB MTPOTEKAHMSI XUMHUECKUX MMPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHUE COCTABIIATH MOJIEKYJISIPHbIE U HOHHBIE YPABHEHUS PEAKLIUii, B TOM YHCIIE:
10.1 peaxiuii HOHHOTO oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
103 WLUTIOCTPUPYIOIUX ~ XAMHYECKHE CBONCTBA  M3YYEHHBIX  KJIAaccOB  (TpyI)
. HEOPTaHWYECKHX BEIIECTB
10.4 MOITBEPKIAFOIINX TEHETUYECKYIO B3aMOCBSI3bh MEX/Ty HUMU
11 YMeHue BRIYUCIATH (IPOBOIUTH PACUETHI):

OTHOCHUTCJIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAcCChl BCUICCTB, MACCOBYIO OOJIIO

XHUMHUYCCKOTO JICMCHTA B COCAMHCHNHA

11.2

MAacCCOBYIO JOJIIO BEHIECTBA B paCTBOPC,

11.3

KOJIMYECTBO BCUICCTBA U €0 MACCy, 00beM rason

11.4

110 YpaBHCHUAM XUMHYECKHUX peaKuHﬁ 1 HAXOJHUTH KOJIMYCCTBO BCUICCTBA, 00BEM U




MaccCy peareHTOB WM IPOJIYKTOB PEaKIIuN
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Bragenue (3HaHNE OCHOB):

12.1

OCHOBHBIMH METOAaMH HAay4YHOI'O IIO3HAHUA (Ha6J'IIO}_I€HI/IC, HU3MEPCHHC,
9KCIIEPUMEHT, MOI[GJ'IPIpOBaHI/Ie) IIpyu M3y4YCHHUU BEIICCTB U XUMHUYECKUX HBHGHHﬁ;

yMeHue chopMyITHpOBaTh MIPOOIEMY U TIPEIJIOKUTE ITyTH €€ PEIICHUS

12.2

Oe3omacHO pPabOTBHI C XUMHYECKHMH BEIIECTBAMH, XHMHYECKOH TOCYIOoH W

nmabopaTopHBIM 000PYTOBAaHHEM

12.3

MpaBwjiaMH  0e30MmacHOro OOpaleHus C BEIIeCTBaMH, HCIOJIb3yEeMBIMH B
TTOBCEHEBHON JKHU3HH, NMPABUJIAMH TIOBEJCHHUS B IEIAX COCPEKEHHUS 3IO0POBBI U
OKpY>KaloIeld MPUPOJTHON CpeJbl, MOHUMAaHUE Bpena (OMacHOCTH) BO3JCHCTBUSA Ha
JKUBBIC OpPraHU3Mbl ~ OINpPENCIEHHBIX  BEIIECTB, CIIOCOOOB  YMEHBIICHHS WU

npeaAOTBpAIICHUSA UX BPEAHOTO BOSHeﬁCTBHﬂ
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Hanuune MNPAKTUYCCKUX HABBIKOB IUJIAHUPOBAHUA WU OCYHICCTBJICHUSA CICAYIOLIUX

XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HN3YyUYCHHUC U OIMCAaHUC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC C
(I)I/IBI/I‘IGCKHMI/I U XUMHUYCCKUMU ABJICHUSAMU; ONbBITHI, WIIHOCTPUPYIOUIUC IMPU3HAKHU

MPOTEKAHUS XUMHUYECKAX PEaKIuit

13.2

HU3YyUCHHC CII0CO00B pa3aciicHuA cMecer

13.3

MOJIY4YCHUC KHUCJIOpOJa U U3YUCHHUC €TO CBOfICTB; MOJIy4YCHUC BOAOPOJa U U3YUYCHUC
€ro CBOﬁCTB; MOJIYYCHUC YTJICKUCIIOIO rasa U HU3YUCHHC €Iro CBOﬁCTB; MMOJIy4YCHHUC

aMMHaKa U U3y4C€HUEC €TO CBOMCTB

13.4

[PUTOTOBJIEHHE PACTBOPOB C OMNpPEIeNEHHON MaccoBoil monieil pacTBOPEHHOTO

BCIICCTBA

13.5

NpPUMEHEHHE WHIWKATOpOB (JIakMyca, MeTWiopamka u (eHondranenna) s

oTpeJieNieHHs XapaKTepa Cpeibl B pacTBOPax KUCIOT M IIeIovei

13.6

HUCCICAOBAHNC W OIIMCAHUC CBOICTB HEOPTraHMYCCKUX BEIICCTB Pa3IMYHBIX KJIaCCOB,
H3YyUCHUC BSaHMOHeﬁCTBHH KHUCJIOT C METaJlIaMU, OKCHJIaMU METAJIJIOB, paCTBOPUMBIMU
1 HCPACTBOPHUMBIMH OCHOBAHUAMU, COJIAMU; IMMOJTYYECHUC HEPACTBOPUMBIX OCHOBaHHfI;
BBITCCHCHHUE OJHOTO MCTa/Lula JApyruM U3 pacTtBOpa COJHM; HCCICAOBAHUC

aM(I)OTCpHLIX CBOIICTB TUAPOKCUIOB AJIFIOMUHUA U IIUHKA

13.7

peuicHue SKCIICPUMCHTAJIbHBIX 3aga4 10 TEMaM: «OCHOBHBIE KJ1aCChl
HCOPraHNYCCKUX COGHHHCHHﬁ)); «BHCKTPOJ'II/ITI/I‘IGCKaH JAUCCOLU AL ; «Baxueimue

HCMCTAJIJIBI U UX COCAUHCHUA) «Baxuemme MeTauIbl M UX COCOUHCHUSD)

13.8

XMUMHYECKUE DKCIECPUMEHTBI, HJUTIOCTPUPYIONIHE MPHU3HAKK MPOTEKAHHS PEaKIni
WOHHOTO OOMEHa; Ka4YeCTBCHHbIC pEaKIMh Ha TMPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HMOHBI: XJIOPHA-, OpOMHA-, HOAUA-, Cyibdar-, (ocdar-, xKapOOHAT-,

CUJIMKAT-aHUOHBI, THUAPOKCHUI-UOHBI, KAaTHOHBI AaMMOHHWS, MarbHus, KajJblusd,




aJIOMUHUSA, XKene3a (2+) u xkenesa (3+), menu (2+), TuHKA

14 VYmenne:
141 MPEJICTABNIATh PE3yJlbTaThl JKCIEPUMEHTa B (OpMe BEIBOJOB, IOKa3aTeIbCTB,
' rpaduKOB ¥ TaOJIUI] ¥ BBISBIISATH SMINPUIECKIE 3aKOHOMEPHOCTH
YCTaHaBIUBATh CBS3HM MEXIy PeaqbHO HAOIIOMaeMbIMA XUMUYECKHUMHU SIBJICHUSIMU H
14.2 MpoIleccaMu, TPOUCXOMSAIIUMH B MaKpOo- W MHKPOMHPE, OOBSICHATH NPUIHHEI

MHOT000pa3ns BEIIEeCTB

HNEPEYEHb 3JIEMEHTOB COIEPKAHUSA, TIPOBEPAEMBIX HA OCHOBHOM
TrOCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHN

Kon ITpoBepsieMblii 3JIEMEHT CoJePKAHUS
1 IlepBoHavaIbHBIE XUMUYECKHUE TOHATHUS
1.1 UYucrsie BemecTBa U cMecr. CriocoObI pa3eneHus cMeceit
o ATOMBI U MOJIEKYJIBl. XUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
' [IpocTsie u croKHBIE BEIIECTBA.
13 Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XHMMHUYECKHX 3JeMeHTOB. CTerneHb
' OKUCIICHUS
L4 3aKOH MOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAA aTOMHas Macca. OTHOCUTENbHAS
' MOJIEKYJISIpHAs Macca. MaccoBast TSl XMMHUIECKOT O 3JIEMEHTa B COSIMHEHUN
15 KomnuectBo BemectBa. Monb. MomsspHas Macca. MomsapHblii  00bEM  ra3oB.
. B3anmocBs3b KOIMYECTBa, MACCHI M YMCHIA CTPYKTYPHBIX €HHII BEIIECTBA
L6 dusnveckne M XHUMHUYECKUE SBICHHS. XUMHYECKas peakius W e€ NMPU3HAKUA. 3aKOH
. COXpPaHEHUS MacChl BEIECTB. XUMUYECKHE yPaBHEHU
Ilepuonuueckuii 3akoH u Ilepuomuyeckas cucrema XuMHUecKuX 3ieMeHToB [I.U.
2
MenaeneeBa. CTpoeHrHe aTOMOB
Ilepuonnueckuii 3akoH. Ilepuogmyeckass cucreMa XuMudeckux a3nementoB [.U.
2.1 Menaeneea. [lepuoast u rpyriibl. PU3MUYECKUN CMBICI MOPSAIKOBOTO HOMEpa, HOMEPOB
MEePHO/Ia M TPYIIIEI JIEMEHTA
Crpoenne atomoB. CocraB aroMHBIX saep. M3orombl. OnekTponbl. CTpocHHE
2.2 3JIEKTPOHHBIX 000J0YeK aTOMOB MepBhIX 20 XUMHUYECKHX yieMeHTOB llepmomndeckoit
cucremsl /.. MenneneeBa
3aKOHOMEPHOCTH B W3MEHCHHH CBOWCTB XHMHYECKHX OJJIEMEHTOB TIIEPBBIX TPEX
53 NepuoJoB,  Kamus, Kaublug (pagdyca  aToMOB,  3JIEKTPOOTPHUIATEIHLHOCTH,
' METAIUTMYECKUX M HEMETAJUIMYECKUX CBOWCTB) U WX COCIUHEHHUH B COOTBETCTBHH C
TOJIO’KEHNEM AJIeMeHTOB B [leproamueckoil cucTeMe U CTPOCHHUEM HX aTOMOB
3 Crpoenue BemiecTBa




3.1

Xumudeckast  cBsa3b.  KoBameHTHas  (momsspHass W HEMOJSIpHAs)  CBS3b.
DNeKTPOOTPHUIIATEIILHOCTE XUMUYECKUX dJIeMeHTOB. MoHHas cBs3b. Mertammueckas

CBA3b
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THIBl KPUCTAJUIMYECKUX PEIIETOK (aTOMHas, MOHHAs, MeTaulndecKas), 3aBUCHUMOCTb

CBOMCTB BEIIICCTBA OT THUIIA KpHCTaﬂHH‘{eCKOﬁ peH.IéTKI/I 1 BUJA XHUMHYCCKON CBSI3H

Baxwueliue npeacTaBUuTeNM HEOpraHUYeCcKux BelecTB. HemeTamibl U UX COEIUHEHUS.

Mertamisl 1 UX COSAMHCHUS

4.1

Knaccudukanuss ¥  HOMEHKJIATypa  HEOPraHUYEeCKMX  COCJAMHCHUH:  OKCHJIOB
(comeoOpazyromue: OCHOBHBIC, KHCIOTHbIE, aM(OTEpHBIE) W HeconeoOpasylolue;
OCHOBaHU#1 (IENOYN U HEPACTBOPUMBIC OCHOBAHMS); KHCIOT (KUCIOPOCOACPKAIIUE U

OECKHUCIOPOTHEBIE, OMHOOCHOBHBIC 1 MHOTOOCHOBHEIE); COJICH (CPETHMX U KHUCIIBIX)

4.2

du3nyeckne W XUMHYECKHE CBOMCTBA MIPOCTBHIX BCHICCTB-HEMCTAJJIOB: BOJOpPOAA,

XJIopa, KACIOpoJa, Cephl, a30Ta, Gpocdopa, yriiepoia, KpeMHHUS
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duznyeckre U XMMHYSCKHE CBOHCTBA MPOCTBhIX BCHICCTB-MCETAJJIOB: JINTHA, HATPUH,
KaJlusi, Marovs 1 KaJbIlUs, aJJFOMHHUA, JKCJIC3a. SHCKTPOXI/IMI/I‘ICCKI/Iﬁ pan HaHpH}I(eHI/Iﬁ

MCTaJIJIOB

4.4

®u3nyeckue M XHUMHYECKHE CBOMCTBA BOJOPOJHBIX COEIWHEHHN HEMETaJJIoB:

XJIOPOBOIOPO/IA, CEPOBOIOPO/IA, aMMHUAKA

4.5

Odusnyeckne U XUMHUYECKHE CBOWCTBa OKCHIOB HemetauioB: cepsl (IV, VI), azora(ll,
IV, V), docdopa(lll, V), yrmepoma(ll, 1V), xpemums(IV). IlomydeHue OKCHIOB

HCEMCTAJIJIOB

4.6

Xumudeckue cBorcTBa okcunoB: MetauioB IA—IIIA rpynm, mmuka, menu(1l) n xemnesa(Il,

III). [Tosryuenue OKCUAOB METAIIIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHMA ¥ aM(OTEPHBIX THAPOKCHIOB (HA TNpUMEpe
THUIPOKCHJIOB ATIOMUHHS, JXKeje3a, IUHKa). [lomydyeHne ocHOBaHMA U aM(OTEPHBIX

THUAPOKCHUI0B

4.8

OOmme XHMMHYECKHME CBOICTBAa KHCIIOT: XJIOPOBOJIOPOJHOH, CEpOBOAOPOAHON,
CEpHHUCTOW, CepHOH, a30THOH, ¢ochopHOH, KpeMHHEBOH, yroiabHOH. Ocolble
XUMUYECKUE CBOMCTBA KOHLIEHTPUPOBAHHOW CEpHOM M a30THOHM kucinoT. Ilomyuenue

KHCJIOT

4.9

OO0mume xuMUIecKne CBOMCTBa cpeHux coiei. [lomyuenne comneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paciio3HaBaHrue BOAOPOaAA, KMCIIOpOAd, aMMHAKa, YIJIICKHUCIOTO

rasa B JabopaTtopuu

4.11

HonyquI/Ie aMMHaka, CepHOﬁ M Q30THOM KHCIIOT B MMPOMBIIJIICHHOCTH. O6H_II/IG CIIOCOOBI

IMOJIY4YCHUA METAJIJIOB

4.12

I'eHeTnueckas cBS3b MCKAY KJIaCCaMH HCOPraHNYCCKUX COGI[I/IHCHI/II\/JI

XHUMHUYECKHUE peakunn




Kraccudukaryss XaMU9eCKUX peakInii 0 pa3IMyHbIM MPU3HAKAM: 110 YHCIY U COCTaBy

5.1 YYACTBYIOIINX B PEAKIIMU BEUIECTB, MO TEIIIOBOMY 3P PEKTy, M0 U3MECHEHHIO CTeIeHeH
OKHCJICHUS] XUMHYECKHX DJIIEMEHTOB
59 TemnoBoii 3pdeKkT XUMHUECKON peakiuy, TEPMOXUMHUYECKHE YpaBHEHHs. OK30- U
' 9HIOTEPMUYECKUE PEaKIru. TepMOXUMUYECKUE YPAaBHEHNUS
OKHUCIATEIbHOBOCCTAHOBUTEILHBIE pCaKkuuu. OxucianTeau u BOCCTaHOBHTCIIN.
53 IIpoueccol OKUCIICHUS u BOCCTaHOBJICHHS. ONeKTPOHHBIN OanaHc
OKHUCIIUTEIbHOBOCCTAHOBUTEIIEHOM PEaKITiH
54 Teopusi 3MEKTPONUTHUECKON JUCcOlManu. KaTHOHBI, aHWMOHBL. JIEKTPOIUTHI U
' HERNEeKTPOIHUTHL. CHIIbHBIE U ca0bie AMeKTpoauThl. CTEeTeHb JUCCOIHAIIUT
ss Peakiuu nonHoro ooMeHa. Y CIIOBHsI IPOTEKaHUS PeaKuuii HOHHOTO 0OMeHa, MOJIHbIE U
' COKpaIIEHHbIE NOHHBIE YPaBHEHUS peaKIui
6 XuMHs 1 OKpYy’Karollas cpeaa
BemiectBa 1 MaTrepuansl B TOBCEAHEBHON JKU3HU YelloBeKa. be3onacHoe ncnonbp3oBaHme
6.1 BEIIECTB W XUMHYECKHX peakuud B jaboparopuu U ObITy. IlepBas momous mnpu
XUMHUYECKUX 0’KOTaX M OTPABICHUIX
XUMHYECKOe 3arpsi3HEHHE OKpY’Kalolled cpeabl (KUCIOTHBIE AOXKIM, 3arps3HEHHE
6.2 MOYBKI, BO3/[yXa M BOAOEMOB), CIIOCOORI ero npeaoTepaineHus peaensHas nomyctumast
' konnentparus Bemects (I[IK). Poas XxuMun B pemieHHUM SKOJOTHIECKUX IMPoOIeM.
Ycunenne mapaukoBoro 3¢ dekra, pa3pynieHne 030HOBOTO CIIOS
IIpumenenue cepsl, a3oTa, Gocdopa, yriepoma, KpeMHUSI U WX COCTUHEHHH B OBITY,
MCOWIWHEC, IPOMBIIIIICHHOCTU H CCJIBCKOM XO3SIUCTBE. HpI/IMEHeHI/Ie MCETAJIJIOB H
6.3 CIUIaBOB (CTallb, YyTyH, AIOPAIIOMUHHN, OpoH3a) B OBITY U MPOMBIIIJICHHOCTH HX
coeguHeHuid. lloHsITHE O KOPpO3MM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHl MX OT
KOPpO3UHU
64 [IpupoaHbIe HCTOYHMKH YTIIEBOJOPOAOB (YIoJib, IPUPOIHBIH ra3, HeTh), MPOAYKTHI UX
' riepepaboTKy (OEH3UH), UX POJIb B OBITY U POMBIIIIIEHHOCTH
IlepBoHauabHBIC MOHATHA 00 OPraHWYECKHX BEIECTBAX KaK O COEAWHEHUSIX Yriepoza
65 (MeTaH, 3TaH, STWIIEH, alleTWIICH, JTAHON, TJHIEPUH, YKCycHas Kucnota). llonsatme o
‘ OMOJIOTHYECKH Ba)KHBIX BCHICCTBAX: XXHpPaX, 6em<ax, yriaeBogax — U UX pOJIM B KHU3HU
YyeJioBeKa
7 Pacuérni:
7.1 1o hopMyIIaM XUMHUICCKUX COCTMHEHII
7.2 Macchl (MacCOBOM) TOJIM paCTBOPEHHOTO BEMIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPaBHEHHSAM




TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo yacoB DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
/m | W TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThl
pecypchl
Pa3nen 1. I[lepBoHayabHbIe XUMUYECKUE MOHIATHS
Xumusi — BaxkHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuoreka [JOK
’ IIPAKTUYECKON https://m.edsoo.ru/7f41837¢
NESITEIIbHOCTH YeJIOBEKa
12 BemecTBa 1 xuMudeckue 15 | bu6mmorekxa [JOK
' peaKIuu https://m.edsoo.ru/741837¢
Hroro no paszneny 20
Paznen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHu4eCKUX BellecTB
21 Bosayx. Kucnopoz. 6 bubnmoreka [JOK
' IMousiTre 00 OKCHIAX https://m.edsoo.ru/7f41837¢
)7 Bonopoa. Ilonsitue o g 1 bu6nmoreka [JOK
' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. Pacteopsl. IlonsiTue 5 | | bubnnorexa [JOK
' 00 OCHOBaHUAX https://m.edsoo.ru/7t41837¢
y OCHOBHBIE KJ1aCChl o 1 1 BuGmorexa 1IOK
. HEOPTaHUYECKUX
p _ https://m.edsoo.ru/7f41837¢
COCIMHEHU I
Hroro no pazaeny 30



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

Pasznea 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jaemMenToB /. U. Menaeneena.

Crtpoenue aToMOB. XuUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUU

[Iepronnueckuii 3aKOH U
IIepnoanueckas cucrema
3.1 XUMHYECKHUX 3JIEMEHTOB JI. 7
N. Menneneesa. Ctpoenue
aToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasd CBA3b.

319 OKHCIUTEITBHO- g | bubmnoreka [IOK
BOCCTAaHOBHUTEIIbHBIC https://m.edsoo.ru/7f41837¢
peakuun

Hroro no paszneny 15 Bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK

Pe3epBHOE Bpems 3

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

[10 ITPOI'PAMME 68 4 >
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9 KJIACC

KoaunvecTBo yacos D1eKTPOHHbIE
Ne HaumenoBanue pa3uesion Kontponsuse | TIpakTHueckue (ungposbie)
n/m | W TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Pa3jen 1. BemecTBoO 1 XUuMHU4ecKHe peakIuu
N il I 1 biorera LLOK
' P https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XHUMHUYECKUX PeaKinii https://m.edsoo.ru/7f41a636
1.3 9H§(I:(§ pozﬂmq;(CKaH ecKHe 8 1 1 Bubmorexa LIOK
. u nausi. XUMHYECKU
A Hat https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Nroro no pazaeny 17
Pasnen 2. HemeTa/uibl ¥ UX COeIMHEHUS
06
2.1 xnﬂfeiiﬂifff;;ﬁ 4 1 Bubmorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoresst
OO61mas xapakTepucTHKa
59 XUMHYECKHUX IJICMECHTOB 6 bu6mmoreka [JOK
' VIA-rpymmesl. Cepa u e€ https://m.edsoo.ru/7f41a636
COETMHEHUS
06
1ast XapakKTepUCTUKa BuGmiorexa LIOK
2.3 XUMHYECKHUX 3JIEMEHTOB 7 1

VA-rpynmnsl. Azot, pocdop

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



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

U UX COCANHCHUA

OO1m1as xapakTepucTHKa

24 XUMHYECKHUX IJIEMEHTOB g Bbu6mmoreka [JOK
' IVA-rpynmet. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazaeny 25
Pa3znea 3. Mera/iibl M UX COCIUHEHUS
. bu6mmoreka [JOK
3.1 Obmue cBOHCTB METAIIOR 4 https://m.edsoo.ru/7f41a636
319 Baxnerime MeTamibl U X 16 bu6mmoreka [IOK
' COCITMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa u MaTepuaisl B 3 bu6mmoreka [JOK
' JKU3HU YeJI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE Bpemsa 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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ITOYPOYHOE IIVTAHUPOBAHUE
8 KVIACC

Ne

Tema ypoka

KoanuecTBO 4acoB

JekTpoHHbIE MUGPOBHIE

n/n KonTtpoabHbie IpakTH4yeckune
Bcero o0pa3oBaTeJibHbIE Pecypchl
padoThI padoThl

| [Ipenmer xumun. Posib XuMHHU B )KU3HU 1 Bubmuorexa [JOK
yeoBeka. Tea v BerecTsa https://m.edsoo0.ru/ff0d210c

2 [TonsATHEe 0 MeTOAAaX MO3HAHUSA B XUMHUH 1 buomiorexa HOK

https://m.edsoo.ru/ff0d227¢e
[IpaxTnueckas padora Ne 1 «IIpaBumna

3 paboThI B Ta0OPaTOPHU U IPUEMBI ) Bubmuorexa LJOK
obparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHHEM»

4 YucTsle BemecTBa U cMecH. CrocoOs! 1 Bbubauoreka LIOK
paszeneHus cmeceit https://m.edsoo.ru/ff0d26ca
IIpaktuueckas padora Ne 2 «Pa3mencHue

5 cafeceﬁ (Ha npnrl)v[epe OYHCTKH " 1 Brbmmorexa LIOK

. https://m.edsoo.ru/ff0d28c8
TIOBAPEHHOM COJIH)»
Bbubauoreka LIOK

6 AATOMBI H MOTICKY eI ! https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHUE PJIEMEHTHI. 3HAKH ) Bu6nuoreka IJOK
(CcMMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble u croXkHbBIE BeLleCTBA 1 buGmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE yUEeHUE 1 bubmorexa LIOK

https://m.edso0.ru/ff0d2d50
3aK0H MOCTOSHCTBA COCTAaBa BEIIECTB.

10 Xummueckas hopmyia. BaHeHTIEOCTI) 1 bubamorewa LIOK

https://m.edsoo.ru/ff0d2eae
ATOMOB XUMUYCCKUX JIEMECHTOB
11 OtHocuTelIbHAas aTOMHAas Macca. 1 Bu6nuoreka IJOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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OTHOCHTENbHAs MOJIEKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323¢c

12 MaccoBast J0JIsI XHMHYECKOTO DJIEMEHTA bu6nmoreka IJOK
B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuaectBo BemiectBa. Mojb. Bbubauoreka LIOK
Monsipaas Macca https://m.edsoo.ru/ff0d5230
14 du3nyecKre 1 XUMHYCCKUE SBICHUS. Bu6nuoreka IJOK
XuMUYecKast peaxius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ yciaoBUS NpOTEKAaHUA bubmmotexa [IOK
XHUMUYECKUX PeaKLuii https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUS MacChl BEIIECTB. Bubmuoreka I[JOK
XWMUYECKHE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnennst KoamdecTBa, Macchl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUUCCKUX Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
peaxiuit hitps://m.edsoo.ry/1dy /U8
Knaccudukaryisi XMMIUYECKUX PEaKIHii
18 (coemuHeHMs, pa3IOKCHUS, 3aMEITICHIS Brbmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€EHBIII-
19 JHIIUKIONEINUCT. O6ogme}me u bubmorexa [OK
B https://m.edsoo.ru/ff0d40c4
CUCTEMAaTHU3aIUsl 3HAHUI
20 KonTponbras pabora Nel mo teme bubmmotexa [IOK
«BemiecTBa 1 XUMHUYECKHE PEAKLIUIDY https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Coctas
21 303;;xa. Kucnopong — sneMeHT u bubmorexa LIOK
https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
Du3nYecKre U XUMUYECKHUE CBOCTBA
22 KHCIopoJa (PeaKiii OKUCIICHUS, bubmorexa HOK
https://m.edsoo.ru/ff0d4614
ropenue). [Tonsrre 06 okcugax
2 Crioco0bI OTydeHUs KUCIIOpoa B bubmuoreka [IOK

1a00paTOPUH U TIPOMBIIICHHOCTH.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d37fa
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IIpumenenue kucnopoaa

TemnoBoii 3G heKT XUMHIECKOM
peaKknum, NOHATUE O TCPMOXUMHUYCCKOM

Bbubauoreka LIOK

24
YpaBHEHUH, SK30- H SHAOTEPMUIECKHIX https://m.edsoo.ru/ff0d4790
peakuusx
S bitmorera LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
[PeIOTBPAICHUS
o | e
YECHUC U HPaHHu 351
y N P fIopod, https://m.edsoo.ru/ff0d4ae2
H3yYEHHE €r0 CBOWCTBY
7 Bonopoa — snemeHT u npoctoe Bu6nuoreka IJOK
BemecTBo. Haxoxaenne B mpupoze https://m.edsoo.ru/ff0d4dd0
73 du3nyecKre U XUMHYECKHUE CBOMCTBA bu6mmoreka IJOK
Bozpopona. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
Bbubauoreka LIOK
29 II
OIVITHE O KHCIOTAx 1 COMIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI Ioy4YeHus BOAOPOa B Bu6nuoreka IJOK
nmabopaTopuu https://m.edsoo0.ru/ff0d4dd0
51| lomywonne n compmane moxopons bimorera LIOK
Y P HOPOAa, https://m.edsoo.ru/ff0d4f42
W3yYCHHE Er0 CBOWCTBY
0 MousipHEIIT 00BEM Ta30B. 3aK0OH bubmmoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542¢
. Brrunciennst 00bEMa, KOJTHYECTBA BuGmorexa LOK
B TBa rasa I10 €r0 U3BECTHOM
eree 438 1O CT0 H3Bee O__ Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA MIIU 00BEMY
Boruncnennst 005EMOB ra3oB 1o BuGmiorexa LIOK
34 YPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHa

00BEMHBIX OTHOIICHUIN Ira30B

https://m.edsoo.ru/ff0d5708



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
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https://m.edsoo.ru/ff0d4dd0
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dusnyeckre 1 XUMHUYECKHE CBOMCTBA

bu6nmoreka IJOK

35
BOJIbI https://m.edsoo.ru/ff0d587a
16 Cocta ocHoBauui. [TonsiTre 00 Bubmuoreka I[JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
- Bopa xak pacTBopuTENH. Ha;:/}:IH.IeHHLIe u BuGmiorexa LIOK
HEHACHIIICHHBIC PacTBOPHL. MaccoBast httns:/m.edsoo. ru/ff0dSh40
JIOJIsl BEIIECTBA B PACTBOPE
[Ipaktuueckas padora Ne 5 o Teme
«IIpuroroBneHne pacTBOPOB C bubmmoreka [IOK
38 . . N
orpeaen€HHON MacCOBOH JT0JeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIECTBA
39 Kontponbnas padora Ne2 mo teme Bubnuorexa LJOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcunpl: cocTaB, KiaccuduKarms, bu6mmoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n N
41| tcomuas,oenomi n awoteprn bitmorera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcCHOBaHUs: COCTaB, K1accu(uKarus, Bubnmuoteka ITOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyuenue u XUMHUYECKHE CBOMCTBA Bubmuorexa LJOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
KwucnoTsr: cocTa, Ki1accupuKaIms, Bbubnuoreka IJOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [Tomyuenue u XMUMHYECKHE CBOMCTBA Bubmuorexa [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
C : )
| e o,
N Y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
47 [IpakTuueckas padora Ne 6. Pemenue Bbubauoreka LIOK
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AKCIIEPUMEHTAIBHBIX 33724 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COETMHEHUI»

https://m.edsoo.ru/00ad9b7¢c

I'eneTnueckas cBs3b MEKAY KJlacCaMU

Bu6nuoreka IJOK

48
HEOPTaHWYECKHUX COEIMHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka LIOK
49 O0001IeHIE U CHCTEMATH3A 3HAHWM
HICHHC I CHCTCMATHSAMIT SHATHH https://m.edsoo.ru/00ad9cb2
K 6ota Ne3
50 | "Oonossste racost meoprasmrccH BuGmorexa LIOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHHN
II
P g BuGmorexa LIOK
’ https://m.edsoo.ru/00ad9ffa
rpyIMax CXOIHBIX 3JICMCHTOB
n N
g | R
HOINY s CUCTEMA XUMHUYECKUX
pHoz https://m.edsoo.ru/00ada52c
anementoB JI. 1. MenneneeBa
53 Ilepunoapl, rpynnel, IOATPYIINEL bubmorexa HOK
PHOJBL TPY » OATPY https://m.edsoo.ru/00adas52c¢
54 Crpoenne atomoB. COCTaB aTOMHBIX Bubnmuoteka ITOK
sinep. Y3oTorsr https://m.edsoo.ru/00ada342
C 0
TPOCHUE JICKTPOHHBIX O onoquv BuGmorexa [IOK
55 aToMoB 31eMeHTOB [lepuoauyeckoit
https://m.edsoo.ru/00ada6bbc
cucremsl [. 1. Menaeneesa
o | e oo e
pHoa https://m.edsoo.ru/00ada824
cucteme J[. 1. MenneneeBa
3nauenwne [leproanyueckoro 3aKoHa st
57 pa3BUTHS HayKu U npakTuku. . W. Bubnuoreka I[JOK
MenzeneeB — y4EHBIN, TIENAror U https://m.edsoo.ru/00ada96e
rpaxIaHuH
58 PesepBHbiii ypok. O0o0ICHNE 1 Bubmmoreka I[TOK



https://m.edsoo.ru/00ad9b7c
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CUCTEeMaTH3aIus 3HAHUH /
Bcepoccutickas npoBepouHas pabora

https://m.edsoo.ru/00adb33c

Kontponbnas padora Ne4 mo teme

bu6nuoreka [JOK

" | Beepocontormmovepomnpebom | B e Olindbdt
60 DIEeKTPOOTPHUIIATEIIEHOCTH aTOMOB | bubnmuoreka ITOK
XUMHYECKUX AJIIEMECHTOB https://m.edsoo.ru/00adaab8
Bbubmuoreka LIOK
61 HMonHast xumuueckas CBsizb 1 httns://m.c dsclj).ru /00adac34
2 KoBanenTHas nonsipHas XuMuueckas | bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasneHnTHas HemonsgpHas XuMHIecKas | Bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmuoreka LIOK
o4 CreneH okucneHis ! httDs://m.edsclj).ru/OOadae28
65 OKHCITUTETFHO-BOCCTAHOBUTEIILHEIC 1 bubmuorexa [IOK
peakiuu https://m.edsoo0.ru/00adb076
Bubmuoreka I[TOK
66 OKHCIUTETN U BOCCTAHOBUTEIH 1 hiths://m.e dS(Ii).ru 100adb076
67| cnoromaan e o rone 1 BnGmorexa LIOK
«Ctpoenue aToMa. XUMUYECKasl CBSI3b» hitps://m.edso0.ru/00ad9ch?
68 PesepBHbiii ypok. O0o0IeHNE 1 1 Bubmmoreka I[JOK
CHUCTEMaTH3aINs 3HAHUH https://m.edso0.1ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacoB

°
Jrj;n Tema ypoka KOHTpObHbI T —— DJIeKTPOHHBbIE HU(PPOBLIE
Bcero 00pa3zoBaTeJbHbIE PeCypPChl
e padoThl padoThl
| [Tepuoanueckuii 3akoH. [leprnonnueckas cucrema 1 bubnuorexa [JOK
xuMHueckux 3rmemenToB M. M. Menpaeneena https://m.edsoo.ru/00adb59e
) 3aKOHOMEpPHOCTH B U3MEHEHUH CBOMCTB | bubmmoreka [IOK
XMMHUYECKUX DIIEMEHTOB MIEPBBIX TPEX MEPHUOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukariyst 1 HOMEHKIATypa | bubnuoreka ITOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUUECKON CBSI3U U TUIIBI | Bu6nuoreka [JOK
KPUCTaUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas pabota Nel o teme «IloBTopenue
5 1 yriayOlieHue 3HaHUH OCHOBHBIX Pa3JIesioB Kypca 1 1
8 Kkiacca»
Knaccudukarnust XMMIUIECKUX PEaKIii mo Bu6nuoreka IJOK
6 1
pa3TUIHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON PEaKITUH.
7 [Monsitue o FOMI(D)FGHHLIX u reTeporeE)HHLIIj( 1 buomorexa LOK
https://m.edsoo.ru/00adbe9a
peaKImsIX
[TonsiTre 0 xuMHuueckoM paBHOBecHU. DaKTOPHI,
8 BITUSIIOIINAE HA CKOPOCTh )I:HaneCKoﬁ peaKHI/III)/I u 1 buomaorexa LIOK
https://m.edsoo.ru/00adc28¢
MOJIOKEHUE XUMUYECKOTO PABHOBECHS
9 OKHCINTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 bubnorexa [IOK
https://m.edsoo.ru/00adcade
10 Teopus dAEKTPOTUTHICCKON TUCCOITHATIHH. 1 bubmoreka [IOK
CubHBIC U c1a0ble 3J1EKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HoHHble ypaBHEHHUS peakui 1 Brbmmorexa LIOK
https://m.edsoo.ru/00add448
12 XuMHYECKHe CBOMCTBA KUCIOT M1 OCHOBAHUM B 1 Bubnuoreka [JOK
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CBETE IMPEACTaBICHUN 00 AIEKTPOTUTHICCKON

https://m.edsoo.ru/00add5d8

JUCCOLMAIAN
XUMHUUYECKUE CBOUCTBA COJIEU B CBETE
13 MIPEJICTABICHUH 00 JIEKTPOIMTUIECKON Bubmorexa LIOK
https://m.edsoo.ru/00add8b2
JTUCCOTIAAIAN
14 [HonsiTue o ruaponuse coneit bubmorexa LIOK
https://m.edsoo.ru/00add9d4
. bubauorexa LIOK
15 O06001IeHNE U CHCTEMATH3aIHS 3HAHUH httns:/m.edsoo.ru/00addd 12
[Ipaxtrueckas padota Ne 1. «Pemenue bubmmoreka [IOK
16
IKCIIEPUMEHTAIBHBIX 3312 https://m.edsoo.ru/00addbfa
Konrtponbhas padbora Ne2 mo Teme
17 «SJIGII:TpOJH/ITIfquKaﬂ JCCOLIMAIN. bubmorexa HOK
https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKLH B pPaCTBOPaX»
18 OO0mas xapakTepUCTHKA TaJIOTeHOB. XUMUICCKUE bubmuoreka [IOK
CBOICTBA Ha MPUMeEpE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ComnsiHast KUCTI0Ta, XUMHUUECKHe Bubmuorexa [JOK
CBOICTBa, IOJTy4YeHHE, IPUMEHEHHE https://m.edsoo.ru/00ade104
20 [IpakTrueckas padora Ne 2 mo teme «[lomyaenue Bubnuorexa LJOK
COJITHOW KHMCIIOTHI, M3y9ICHHUE €€ CBOHCTBY https://m.edsoo.ru/00ade348
Brruncnenus o ypaBHEHHSIM XUMUYECKUX bubmmotexa [IOK
21 .
peaxIuii, eciiv OJIUH U3 PEarcHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
bubmuoreka LIOK
22 OO6mast xapakTeprcTika 31eMeHTOB VIA-rpymniisl htths://m.edsoo ru/00ade6da
AnnotponHble MOIU(PHUKALINT CEPHI.
23 Haxomr;eHHe ceplfll I/I(beé C(I)le,[[I/IHeII){I/Iﬁ B IPUPOJIE. bubmorexa HOK
. https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOUCTBA CEPHI
24 CepoBoaopoa, CTpoeHue, PU3HIecKre U Bubmuorexa LHOK
XHUMHUYECKHE CBOMCTBa https://m.edsoo.ru/00ade802
25 Oxkcunsl cepbl. CepHast KHCTOTa, GU3NIECKHIE U bubmmotexa [IOK
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XUMHUYCCKUEC CBOfICTBa, IIPUMCHCHUEC

https://m.edsoo.ru/00adea28

XUMHYECKHE PEaKITNH, JIKAIIIE B OCHOBE
MIPOMBIIIUICHHOTO CIIOC00a MOJTyUYeHHs CEPHOM

Bbubauoreka LIOK

26
KHCJIOTHL. XMMHYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYKalollle cpeJibl COeTMHEHUSIMH CEPbI
7 Briunciienre MaccoBO# 40K BbIX0/1a IPOAYKTa bubmuoreka LIOK
peakiuu https://m.edsoo.ru/00adec8a
OO0mast XapaKTepUCTHKA SIEMEHTOB V A-TpyIIIbL.
28 A3zo acp [\ pa eHue one, hpuz ch e Brbmmorexa LIOK
T, pacm HEHUE B MPU , pu3mueckn
pactipoctp . PHPOAL https://m.edsoo.ru/00adeea6
U XUMHYECKHE CBOHCTBA
AMMHEaK, ero GU3nIecKue U XUMUYECKUE Bubmuorexa [JOK
29 .
CBOICTBa, IOJTY4YCHHE U TIPUMEHEHHE https://m.edsoo.ru/00adf004
IIpaktuueckas padbora Ne 3 o reme «llonyuenue Bubnuorexa LHJOK
30 N
aMMHaKa, H3ydeHHE €ro CBOHCTB https://m.edsoo0.ru/00adf180
31 A3OTHas KHUCIIOTa, €€ GU3NIECKUE M XUMUIECKUE bubmuoreka [IOK
CBOIiCTBa https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJICH aMMOHUS B
1 KaueCcTBe MUHEPATbHBIX YI00PEHUIA. bubmmorexa [{OK
XUMHUYECKOE 3arpsi3HEHNE OKPYKAroIIen Cpebl https://m.edsoo.ru/00adf518
COCMHEHHUAMH a30Ta
docgop. Oxcun pocdopa (V) u pochopnas
33 c (Jf) I; )33 e(f g) o ecq) eq)c I())"c a Brbmmorexa LIOK
KHCJIOTa, PU3HYecKkre 1 XUMHIECKHe CBOWCTBA,
https://m.edsoo.ru/00adf68a
MOJy4YCeHUE
Hcnone3oBanue GocdaroB B KauecTBe
14 ¢ 5 ¢ 53 bu6nuoreka [JOK
MUHEPAJIbHBIX yI0OpeHUiA. 3arpsa3HeHne
P . YAODP P https://m.edsoo.ru/00adfc20
MIPUPOTHON cpeabl hochaTamMu
Yriepon, pacpocTpaHeHHEe B IPUPOJIE, bubmuoreka [IOK
35 .
¢u3nNUecKre 1 XUMHYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuabl yriepoaa, ux Gpusndeckue u
yriep HV ¢ bu6nuoreka [JOK
36 XUMHUYECKUE CBOMCTBA. DKOJIOTHYECKUE

po0JIeMBI, CBA3aHHBIC ¢ OKcHAoM yraepozaa (IV)

https://m.edsoo.ru/00adfebe
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bu6nmoreka [JOK

37 YTombHAs KUCIOTA H €€ corli https://m.edso0o.ru/00ae006¢
[pakTrueckas padora Ne 4 mo teme "[omyuenue
38 yl“Ij'IeKI/ICJ'IOFO raI;a. KauectBennas peaKLII/I: Ha Bubmorexa LIOK
https://m.edsoo.ru/00ae027¢
KapOoHaT-noH"
19 [lepBoHavambHBIE TOHATHS 00 OPraHUYECKUX Bubmorexa [JOK
BEIIECTBAX KaK O COCIUHEHUIX YIriepoaa https://m.edsoo.ru/00ae054¢
. bubnuorexa [{OK
40 Kpenniit 1t ero coeauHeHIs https://m.edsoo.ru/00ae080a
[IpaxTraeckas padora Ne 5. Pemrenne
41 SKI?ZHepI/IMeHTaJIiHLIX 3a/1a4 110 TeMe bubanorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«BakHel11e HEMETaJUTBl U UX COCTUHEHHSDY
42 Konrtponbhas padora Ne3 no teme «Baxneiimne Bubnuorexa LHJOK
HEMETAJUTBI i UX COeTMHEHHS https://m.edsoo.ru/00ae0el8
OO0mmas xapakTepUCTHKAa XUMHUSCKHIX JJIEMEHTOB
43 — MeTaIoB. MeTamindeckas CBsI3b U Bbubauoreka LIOK
MeTaITMYecKask KpUCTaNTnIecKast pemeTKa. https://m.edsoo.ru/00ael103e
@u3nyecKkrue CBONCTBA METAIIIOB
44 XUMHUYECKHE CBOMCTBA METAJIJIOB. bubmuoreka LIOK
DIEKTPOXUMHUUYECKUM Psil HANPSXKEHUH METAILIOB https://m.edsoo.ru/00ael 156
O061ue crocoOsl osrydeHus MeTajuioB. CILIaBhl.
45 Brrunciienus o ypaBHEHUSIM XUMUYECKUX bubmuoreka LIOK
peaKIuii, eciy OJIUH U3 PEareHTOB COACPIKUT https://m.edsoo.ru/00ael 156
MpUMecH
46 [ToHsTHE O KOPPO3UM METAIIIOB bubamorexa LIOK
https://m.edsoo.ru/00ael1278
47 [lenounbIe METaIIBI bubamorexa LHOK
https://m.edsoo.ru/00ae14b2
Bbubnuoreka LIOK
48 OKcuabl ¥ THAPOKCUIBI HATPHUS U KaJIHS

https://m.edsoo.ru/00ae14b2
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[IemouH03eMeTbHBIE METAIIIBI — KAJIBITUHA 1

bu6nmoreka [JOK

e Maraui https://m.edsoo.ru/00ael5e8
50 Baxnelnne coeTMHEHNS KaIbITHS bubmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O000mIeHNe M CHCTeMAaTH3aIus 3HAHUH
52 JYKécTrocTh BOABI B CITOCOOHI €€ yCTpaHeHUs Bubmiorexa LIOK
https://m.edsoo.ru/00ael1886
53 [Tpaktuueckas pabora Ne 6 o reme "XKéctkocTh Bubmuorexa [JOK
BOJIBI I METOJIBI €€ yCTpaHeHHs" https://m.edsoo.ru/00aelae8
54 P — Bu6nuoreka IJOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHBIe CBOICTBA OKCHJIA M THAPOKCHIIA bubmmorexa [TOK
https://m.edsoo.ru/00aelc64
56 Kereso Bubmuoreka [JOK
https://m.edso0.1ru/00ae1d86
57 Oxkcupsl, THAPOKCUABI 1 conu xenesa (1I) u Bubnuoreka [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O060011IIeHNE ¥ CUCTEMATU3aINs 3HAHUI
o
55 | mmepmemon g rorone. biorera LIOK
«BaxkHeimme MeTanibl ¥ UX COeTUHESHUSY Dl o, Ul e
BbrunciieHus Mo ypaBHEHUSM XUMUYECKUX
60 peaxIuii, eci OJINH U3 PEarcHTOB JIaH B U30bITKE bubmmnorexa [{OK
WJIH COJEPKUT IPUMECH. BRIIUCIIeHHs MacCcoBOi https://m.edso0.1ru/00ael1750
JTOJT BBIXOJIA MIPOJTYKTA PEAKIUH
61 O00011IeHME ¥ cHUCTEMATU3alUs 3HAHUN
2 Konrtponbhas padora Ne4 o teme «Baxneimume
METaJUTBl M BIX COCTMHEHUSDY
63 BemiecTBa u Matepualibl B IOBCETHEBHOM KU3HU bubmmoreka [IOK

YCJIIOBCKaA

https://m.edsoo.ru/00ae3f50
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bu6nmoreka [JOK

64 XUMHUUECKOE 3arpsi3HEHUE OKPY>KaOLIEH Cpelbl 1 hitps:/m.cdsoo.ru/00acd270
65 Ponp XxuMuu B pelieHnH 3KOJIOTUIECKUX | Bubmuorexa LJOK

mpooieM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. OG00IIEHNE 1 CHCTEMATH3AINS 1 bubmmorexa [{OK

3HaHUH https://m.edsoo.ru/00ae0d0a
67 Pe3zepeHeiii ypok. O000IIEHE U CHCTEMAaTH3AIINS | Bubmorexa [JOK

3HAHUN https://m.edsoo.ru/00adb33c
68 Pe3zepBHblii ypok. O000IIEHNE U cHCTeMaTH3aIUs 1 Bubmuorexa LHOK

3HAaHUH

https://m.edso0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JJIS1 YAEHUKA

Xuwmus, 8 knacce/ I'adpuensa O.C., Octpoymos WU.I'., Cnagkos C.A., AKITHOHEPHOE OOIIECTBO
«Mz3patensctBo «lIpocBemenuey, 2024

2. Xumus, 9 xiacc/ I'abpuensa O.C., OctpoymoB U.I'., CnaakoB C.A., AKunoHEpHOE 00IIECTBO
«z3matensctBo «lIpocBemenuey, 2024

3. 'abpuensa O. C. Xumusi. COOpHUK 3a7a4 U ypaKHeHUH. 9 kiacc : yueOHoe mocobue st
obmeobpazoBatensHbIX opranuzanuit/ O. C. 'abpuensH, U. B. Tpuryouak. M.: [Ipocsemenne, 2024

4. I'abpuensn O. C. Xumus. Pabouas teTpasb. 9 kiiacc : yueOHOe mocodue st 0011eo0pa3oBaTeIbHbIX
opranmszauuii / O. C. 'abpuensn, C. A. Cnagkos, 1. I'. OctpoymoB. — M.: IlpocBemienue, 2024

METOAUYECKHUE MATEPUAJIbI JJI51 YUUTEJIS

1. 'abpuemnsa O. C., BockoOoiinukosa H. I1., Smykosa A. B. HacronbpHas kaura yunrens. Xumus. 8
KJ1.: Meromudaeckoe nocobue. - M.: JIpoda, 2021.

2. I'abpuensn, O. C. Metoauyeckoe nocodue k yueonuky O. C. ['abpuensna «Xumusi». 8 xkiacc / O. C.
T'abpuensa. — M. : lpoda, 2021. — 109.

3. Xumus. 8 ki1.: KontposnbHbie U npoBepouHble paboThl k yueOHuky O. C. ['abpuensna «Xumus. 8» /
O. C. I'abpuemnsn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: Ipoda, 2022. nanHbie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
1. Enunas xomnekuus LIOP: ITpenMetHas komnekuus « XUMHUs)
http://school-collection.edu.ru/collection/chemistry

2. EctecTBeHHO-HayuyHBIE 3KCTIEpUMEHTHI: XxuMus. Kosmeknus Poccutickoro o01meo0pa3oBaTenbHOTO
rmoprana

http://experiment.edu.ru

3. Becepoccuiickas onuMnuana MKOJIbHUKOB 10 XUMUHU

http://chem.rusolymp.ru

4. Opranudeckasi XMMHUS: SJICKTPOHHBINH YUSOHHK JUIsl CPETHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru

5. OTKPHITHIN KOJUIEK: XUMUS

http://www.chemistry.ru

6. POUI https://resh.edu.ru






