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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMS COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM 0O0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (enepalbHOU
paboueil mporpaMMbl BOCIIUTaHUS U C YYETOM KOHIEMIMHU MPEroaBaHus y4yeOHOro mpenMeTa
«Xumus» B o0Opa3oBaTeNbHbIX opranuzanusx Poccuiickoit @enepariuu.

[Iporpamma mo XumuM Ja€T NpeACTaBICHHE O MLEsAX, oOwed crparernu oO0ydeHus,
BOCIIUTaHUS M Pa3BUTHA OOyYaroIUXcs CpeACTBAMH Y4E€OHOIo IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEIMETHOE COZIepKaHKe, MpelyCMaTpPUBAET paclipe/ieieHHue ero Mo kKiaccam u
CTPYKTYPHPOBaHHUE TI0 pa3iesiaM M TeMaM MPOTPaMMBbI TI0 XMMHH, OTIPEIEISIeT KOJTHYECTBEHHBIC
Y Ka4eCTBEHHbBIE XaPaKTEPUCTUKH COAEP KaHUS, PEKOMEHIyEMYI0 II0CIEeI0BATEIbHOCTh U3YUEeHUS
XMMHUHU C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOrMKH yueOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEN 00yUYaIOUINXCs, ONPEaeIieT BO3SMOXKHOCTH IPEAMETa IS pealn3aiun
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS OCHOBHOH 00Opa30BaTENbHOW NPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMs, a TakKe TpeOOBaHUU K pe3yjbTaTaM OOyYeHHS XMMHH Ha
YPOBHE Liesiell U3yUeHHs MPeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATENBbHOM JESTEIbHOCTH
00y4aromerocs o OCBOCHUIO Y4€OHOTO COACPKAHMSL.

3HaHUE XUMHH CIYKXHUT OCHOBOU [T (POPMUPOBAHUS MHUPOBO33PEHHS 00YJAIOMIETOCS, €ro
NpeACTaBICHUI O MaTEpUAIbLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEN
NpEeICTaBICHUS O B3aUMOIPEBPALLICHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTIX
pemieHust TI00anbHBIX MPOOJIEM YCTOHYMBOIO pa3BUTUS YENOBEYECTBA — CBHIPHEBOM,
9HEPreTUIECKOM, MUIIEBOH U KOJOTHYECKON O€30MacCHOCTH, POOIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH I caMOpa3BUTHUA U (OPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001eil U GyHKIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHNE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00yJaroImmxcs,
HaBBIKOB HMX  CaMOCTOSITCJIbHON  y4eOHOH  JEesTeThbHOCTH,  OKCICPHUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaKk M B
npogeccuoHaIbHOM eI TeNbHOCTH;

3HAaKOMHUT CO CIEHU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3MJIAIa HAa €MHCTBO MPHUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM TArioM B (DOPMUPOBAHHUN
€CTECTBEHHO-HAy4YHOU IPaMOTHOCTH 00Y4arOLINXCS;

CHOCOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOIO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSIM, K TIPHPOJIE, K 4YEIIOBEKY, BHOCHUT CBOM BKJIAJ B DSKOJOTMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMHM XUMHMM 00€CHedMBaroTCs creuudukoil conepkaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpa)KeHHEM 0a30BOi
HayKH XMMUH Ha OTIPeNIeIEHHOM JTarie e€ pa3BUTHUS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsI OPHEHTHPOBAH HAa OCBOCHHE
00yYaroIMUMUCs CUCTEMBI NTEPBOHAYAIbHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OT/AEIbHBIX 3HAUMMBIX MOHSATHIH OPraHU4YeCKON XUMHH.

CrpykTypa coaepkaHHsl MMPOrpaMMbl M0 XUMHUH C(HOPMUpPOBaAHA HAa OCHOBE CHCTEMHOTO
noaxona k e€ m3ydeHuro. ConepkaHWe CKIAABIBACTCS M3 CHUCTEMBI TMOHSATHA O XHMHYECKOM
JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHH O XuMHuYeckod peakuuu. OOe 3TU CUCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl 10 IPUHLUILY IOCJIEJOBATEIbHOIO Pa3BUTHUs 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepnoaunueckoro 3akoHa /I. . MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMMH;

— YUYEHHS O CTPOEHUH aToMa U XMMHYECKOH CBS3H;

— MPEICTaBICHUH 00 AJIEKTPOIUTHIECKOMN TUCCOIMAIINYN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaAHUS pPacCMAaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKH TOJYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS OCIIEI0BATEIBHO OT OJJHOI'O YPOBHS K JPyTrOMY, BBITTOJIHSASA
(GyHKIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXHOCTEH MPAKTUYECKOTO
IPUMEHEHUS U TIOJIYUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH HayyHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOM NpUpPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAaHUIO U METO/AM I03HaHus B Hayke. M3yueHnue xumMun
IPOMCXOUT C IPUBIICICHUEM 3HAHHI U3 paHee H3YUCHHBIX yUeOHBIX MpeaMeToB: «OKpy Karomun
Mup», «bronorus. 5-7 knacce»» n «dusnka. 7 Kimacey.

[Tpy n3yueHny XUMHUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUUYECKOI HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKON JIEATEIbHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpbI. 3ajadya y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAaKTOB, MOHATHI, 3aKOHOB M TEOPETHYECKHUX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
NprOOIIEHNH K HAyYHBIM METOJIaM MMO3HAHMS [IPU U3yUYEHHUH BEUIECTB U XUMUYECKUX PEaKIHii, B
(OpMHUpPOBAaHMM W Pa3BUTHM IO3HABATENbHBIX YMEHHMM M HMX [PUMEHEHMH B Yy4eOHO-
MO03HABaTEJIbHON M yueOHO-MCCIeA0BATEIbCKON 1eATEeIbHOCTH, OCBOEHUHU IPaBUil O€30MacHOTO
oOpalleHus C BELIECTBAMU B [IOBCEIHEBHON KU3HH.

[Ipy u3y4yeHHH XMMHMH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Ba)KHOE 3HAYCHHE
npuoOpeny Takue e, Kak:

— (popmHpoBaHUE MHTEIJIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY MPHHATUIO PELIEHHH, CIOCOOHOM aJanTHpoBaThCs K
OBICTPO MEHSIOIUMCS YCIIOBHM KHU3HH;

— HamnpaBJICHHOCTh OOYyYEHHUS Ha CHUCTEeMaTH4ecKoe NpuoOlIIeHne OoOydaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IIO3HaHUf,
(opMHUPYIOIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUM;

— obecreyeHue YCIOBHMH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OO0YYarOIUMHUCS OIbITa
pa3Ho0Opa3HON NEeATENbHOCTH, TMO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIETEHIINH), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
Yuciie YMEHUH OOBSCHATh U OLICHUBATh SIBJICHUS OKPY KAIOLIET0 MUPA, UCTIONIb3Ys 3HAHUS U OIIbIT,
MOJTyYCHHbIE MPH W3YYEHUH XUMHH, MPUMEHATh UX IPU PELICHWU MpoOJieM B MOBCEAHEBHOM
KU3HU U TPYJIOBOU NEATEIBHOCTH;

— (hopmupoBaHue y 00y4aromuUXcs T'YMaHUCTUUECKUX OTHOUIEHUH, TOHUMaHMs LIEHHOCTH
XMMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTMYECKH LIeJIeCOO00pa3HOro MOBEACHHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOU
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEGHMs OOIEYETOBEYECKMX LEHHOCTEH, MOTOBHOCTM K OCO3HAaHHOMY BBIOOPY
npo¢uis U HAIIPAaBICHHOCTH AaJIbHEHIIEro 00yueHusl.



OO1ee 4ncino 4acoB, OTBEACHHBIX IS M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpazoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HezielN0), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHauyaibHbIE XMMHYeCKHE TOHATHS

[Ipeamer xumuu. Ponb XuMHMM B KM3HM 4eloBeka. XHMMHsS B cCUCTeMe HayK. Tema u
BenlecTBa. dusnueckue cBONCTBA BELECTB. ATperaTHoe coctosiHue Bemiects. [lonsTue o merogax
no3HaHus B XuMHH. YncThIe BemecTBa U cMec. CriocoOBl pa3iesieHus CMECei.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJIBI XMMHYECKHUX JIIEMEHTOB.
[IpocTsie 1 cinoxHbIE BeIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckas popmyina. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocrtaBa BemlecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAash MOJIEKYJSIpHas Macca.
MaccoBast 10711 XUMHUYECKOT'0 3JIEMEHTa B CO€AMHEHUU.

Konunuectso BemectBa. Monb. MonsipHas Macca. B3auMocBsI3b KOJIHMUeCcTBa, MACChl M UMCIa
CTPYKTYPHBIX €IHHHUII BemecTBa. Pacu€Tel mo popmynamMm XUMHUYECKUX COSTUHEHUH.

dusnyeckue U XMUMHUYECKHUE SIBJICHMsS. XHUMUYECKas peakuus U e€ MpPU3HAKU. 3aKOH
COXpaHEHHUS MacChl BEIIEeCTB. XumMuueckue ypaBHeHus. Kinaccuduxanus XxuMudeckux peakuui
(coenuHeHHMsI, pa3IOKEHHS, 3aMEIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJI0#, mpaBuwiaMu paboThl B jJaboparopuu U mpuéMamu
oOparieHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M ONMUCAHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHUYECKNX BELIECTB, HaOmoaeHne pu3nyeckux (IIaBlIeHrne BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHUE U KOHJCHCALMS BOJAbl) U XMMUYECKUX (TOPEHHE CBEYH,
NPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOH) SIBJICHUH, HAOIIOACHNE
U ONHCAaHWE [PU3HAKOB [POTEKAHHUS XUMHUYECKUX peakuuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIIOTHI C XJIOPHUIOM Oapusi, paznoxkeHue ruapokcuna menu (1) mpu
HarpeBaHMH, B3auMojeiicTBue xene3a ¢ pactBopoM conu menu (II), m3ydenme cmoco6oB
pa3feneHus cMecel: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBHITAPHBAHWE, TUCTHUILISAIU,
xpomatorpadusi, IpoBeJeHIE OUNCTKY IOBAPEHHOM COJU, HAOII0IEHNE U OMIMCAHUE PE3YJIbTaTOB
MIPOBEJICHUS OIBITA, WITIOCTPUPYIOLIETO 3aKOH COXPaHEHHUsI MacChl, CO3/IaHUE MOJIETIEH MOJIEKYT
(IIapocTep>KHEBBIX).

BasHeiilune npeacTaBuTeIM HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3zayxa. Kuciopoa — 3J€MEHT M MPOCTOE BEMIECTBO.
Haxoxnaenue kuciopona B npupoze, Gpuznyeckue U XMMHUYECKHe CBOMCTBA (pEeaKIMi TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4YeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbIIIeHHOCTH. KpyroBopot kucinopona B npupoae. O30H — amtoTponHas Moaudukanus
KHCIIOpO/Ia.

TennoBoit 3¢hdekT XuMUUEeCKOW peakIiH, TEPMOXMMHYECKHE YpaBHEHHUS, 5K30- U
SHAOTEPMHUUYECKNE pEaKIUH. TOMIMBO: yroiab M MeETaH. 3arpsA3HEHHE BO31yXa, YCWICHHE
HNapHUKOBOTO 3 deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon —snemeHT u npoctoe BemecTBo. HaxoxaeHue Boopoaa B npupoje, pusndeckue
U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI nonyyeHus. Kuciotel u conu.

MonsipHbiii 00BEM ra3oB. Pacd€Thl Mo XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacklmennsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMoCTh BemiecTB B Boje. MaccoBas J0is BellecTBa B
pactBope. Xumuueckue cBoictBa Boabl. OcHoBaHUA. Poiib pacTBOpPOB B MpPHUPOJE U B JKU3HU



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

Kucnotel. Knaccudukarus kucnor. Homenknatypa kuciaor. Ouzndeckue U XUMHYECKHE
cBoiicTBa KucaoT. Psag aktuBHoctu metamuioB H. H. bekerosa. [loiryuenue kucior.

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

['eneTnueckas cBsI3b MEXKIYy KlacCaMU HEOPTraHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumMeHm:

KayeCTBEHHOE OIpeEesIEHUue COJepKaHusl KUCIOpoJia B BO3yXe, MOIydYeHHe, coOupaHue,
pacmo3HaBaHHe M HM3yY€HHE CBOMCTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJACHUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W MPEKpAIlleHUsl ropeHus (Iokapa), 0O3HAKOMIICHUE 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,
HAOIO/ICHUE W3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpAaX KHUCIOT W IIEIOYel, U3ydeHue
B3auMozeicTBus okcuaa Meau (I1) ¢ pacTBOpoM cepHOI KMCIIOTHI, KUCIIOT C METalIaMH, peakLnit
HEeNTpanu3anuy, NoJyuyeHUEe HEPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJJHOTO METalla APYyTruM
U3 PacTBOpPA COJIM, PEIICHHE HKCIIEPUMEHTAIBHBIX 3a1ad Mo TeMe «BaxHenmmue Kiaccsl
HEOPTaHUYECKUX COCTUHEHUI.

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

[TepBbie MOMBITKY KIACCU(PUKAIIMU XUMUYECKUX FIEeMEHTOB. [[oHATHE O TpyNmax CXOAHBIX
3JIEMEHTOB (ILEIOYHbIE U IEJIOYHO3EMETbHbBIE METAJLIIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). JIE€MEHTHI,
KOTOpbI€ 00pa3yroT aM(pOTEPHbIE OKCUJIBI U THAPOKCHUIBI.

[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
HOPSZIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DneKkTpoHbl. CTpOeHUE AIEKTPOHHBIX
o0Oosouek aromMoB mnepBeix 20 xuMudeckux dnemeHToB llepuoanueckoit cucremsr . U.
MenaeneeBa. XapakTepUCTUKa XUMUYECKOTO 3JIEMEHTA MO €ro NOJIOKEHHIO B [lepuoanyeckoit
cucreme /1. 1. Menaeneena.

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 okuciieHus. OKMCIUTENbHO-BOCCTAHOBUTENbHBIEC peakuuu. [Iporiecchl okucieHus
¥ BocCTaHOBJICHUS. OKUCTUTENN 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
Yyepes UCIONb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHSATUH, SBIISIOIINXCS
CHUCTEMHBIMU JJISI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIC TTOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIHN3,
CUHTE3, KiaccU(pUKanusi, NEePUOAUYHOCTb, HAOIIOJACHUE, SKCIEPUMEHT, MOJIEIUPOBaHNUE,
U3MEpPEHUE, MOJEIIb, SIBIICHHE.

®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,
3aBUCHMOCTB CBOMCTB BELIECTBA OT TUIA KPUCTAIINYECKOHN PEMIETKU U BUAA XUMUYECKOM CBA3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BeHIeCTB. XHUMHUYECKHE CBOMCTBa
BEILECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX COCIUHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHWYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX peakuil MO pa3Iu4HbIM MpHU3HaKaM (IO YUCITY U COCTaBY
Yy4aCTBYIOUIMX B PEaKIIMH BEIIECTB, MO TEIIOBOMY 3((EKTy, o N3MEHEHHUIO CTENECHEH OKUCIIEHUS
XUMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, [0 Yy4YacTHIO Karaau3aropa). OK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMHUYECKIE YPAaBHEHUSI.

[TonsiTne 0 ckOpocTH XMMHUYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonarue o
katanuse. [lonsTue o xumuyeckoMm paBHoBecHU. DaKTOPBI, BIMSIOMIKE HA CKOPOCTh XUMUYECKOMN
pEeaKIK U MOJ0KEHHE XUMUYECKOT0 PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBICHUE YPaBHEHUW OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii C UCTOIh30BAaHUEM METO/Ia MIEKTPOHHOTO OallaHca.



Teopust 37AEKTPOIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEINEKTPoauThl. KaTnoHsl,
aHUOHBI. MeXaHN3M JUCCOLMAIIMY BEIIECTB C Pa3IMUYHbIMHU BUJIaMU XUMUYECKOU CBsA3H. CTeneHb
nuccormanui. CUITbHBIE U CJIa0bIe SJIEKTPOJIHTHI.

Peakuuu moHHoro oomeHa. YcnoBHsl MPOTEKAHUS PEAKIM MOHHOTO OOMEHa, MOJHbIE U
COKpalllEHHBbIE MOHHBIE ypaBHEHHUs peakiuil. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
NpeACTaBICHUH 00 SJIEKTPOTUTHYECKOW Iuccolurannu. KadyecTBEHHBIE pPEaKIWHd Ha HWOHBIL.
[TonsiTue 0 rHAPOIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAUIMUECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METaJUIOB M HeMeTauioB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
HCCIIeIOBaHNE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOM peakUuud OT BO3JACHCTBHUS pa3iHYHBIX
(hakTOpoB, HCClIEeIOBaHUE JJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa TUCCOLMALINN
KHCJIOT, IEN0Y€eH U cosell (BO3MOKHO UCIIOJIB30BAHUE BUIE0 MATEPUATIOB), IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMs PEaKUuii MOHHOTO oOMeHa (oOpa3oBaHME oOcalka,
BbIJIEJICHHE Ta3a, 00pa30BaHMUE BOJIbI), OMBITOB, WJLTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaklUuidl (TOpeHHe, peakluu Pas3lokKeHHs, COCAUHEHHUS), PACcIO3HABAHUE
HEOPraHWYECKUX BELIECTB C TOMOULIBI0 KAue€CTBEHHBIX pEAKUMHA Ha MOHbBI, pELICHUE
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U HX cOeIUHEHUS

OOmiass xapakTepucThKa rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CtpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJOTE€HOB.
XUMHYeCKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJICICTBHE C METAUIAMM, HEMETAJUIAMH,
nienoyamu).  XsopoBoaopos. ConsiHas —KWCIOTa, XHUMHYECKHE CBOWCTBA, IOJIyYEHHUE,
npuMeHeHue. [eiicTBre Xjopa U XJ0pOBOJ0OPO/Ia Ha OpraHu3M 4desioBeka. BaxkHeiire XJI0puibl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune UM (QU3NYEeCKHue CBOWMCTBA MPOCTBIX BEIIECTB —
KHUCJIOPOJIa U Cepbl. AJUIOTPOIHbIE MOIUGUKALIUKA KUCIOPOJA U Cepbl. XUMUYECKHE CBONCTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3NYEeCKHe M XUMUYecKue cBOMCTBAa. OKCHIBI Cepbl Kak
NPEeJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmue Kak MpecTaBUTeNs Kilacca KUCIOT U crienupudeckne). XMMHYECKHe PEaKInH, JIeKaIIne
B OCHOBE IIPOMBILIUIEHHOTO CII0C00a MOy4ueHus: CepHOM KUCIOThI. [IprMeHeHne cepHOl KUCIIOTHI.
Conu cepHOM KHUCIOTHI, KaueCTBEHHAas peakius Ha cynbdaT-uoH. HaxoxmeHnue cepbl U eé
COCIMHEHUM B mpUpoae. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CpPeabl COCIUHEHUSIMU CEpPbI
(KUCIOTHBIE JOXAM, 3arPsI3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MpeA0TBPAIlECHNUS.

OO6mas xapaktepucTtuka 53JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHble CTEMEHM OKHUCIEHHUsA. A30T, paclpocTpaHeHWe B Tpupone, Qusuveckue u
XUMUYeckHe cBoiicTBa. KpyroBopot azora B npupoje. AMMHUAK, ero Gu3n4eckue U XMMUYECKHe
CBOICTBa, nony4yeHue u npumeHeHre. Coau aMMOHHUS, UX (PU3NYECKUE U XMMHYECKHE CBONCTBA,
npumeHeHue. KauecTBeHHass peakuyss Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MOJy4YeHHE,
¢u3nueckue W XUMHUYECKHE CBOHCTBa (00IIMe Kak WpPEACTaBUTENs Kiacca KHCIOT U
cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEW aMMOHHSI B KA4eCTBE MHUHEPATbHBIX
yaoOpeHuil. XuMHUYECKOE 3arpsi3HEHHE OKPYXKAIOWEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOKIIA, 3arps3HEHUE BO3/ayXa, MOUBBI M BOAOEMOB). Docdop, amIoTpomHbie MOAUPHUKAIUN
dbochopa, puznveckne u xumudeckue cpoictsa. Oxcun docdopa (V) u pochopHas kuciora,



¢u3nyeckue M XUMHUYECKHE CBOMCTBa, moiydeHue. VMcmonb3oBanue ¢ochaToB B KadecTBe
MUHEPAIBHBIX YI0OPEHUIH.

OO6mas xapaktepuctuka sy1eMeHTOB [VA-rpynnel. OcCoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIEe CTENIEHU OKHCICHHs. YTIEepOJ, alFIOTPONHbIE MOIU(PHUKALIMH, PAaCIPOCTPAHEHUE B
npupoze, pusnyeckue U XuMu4eckue cBoictBa. Ancopouus. KpyroBopotT yriepoaa B mpupoe.
Oxcunpl yraepona, ux (GuU3MUecKue U XMMHUYECKHE CBOMCTBA, IEHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJTyYeHHEe U MPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMBbI, CBA3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUIOTe3a IN100aJbHOIO MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN 3¢ddexr. YronpHas kuciora u eé
CONM, UX (PU3MUECKHEe M XUMHMYECKHE CBOMCTBA, MOJy4deHHE U NpuMeHeHue. KauecTBeHHas
peaxiust Ha KapOoHaT-MOHBL. Mcronb30BaHne KapOOHATOB B OBITY, METUIIMHE, TPOMBIIIICHHOCTH
U CEJIBCKOM XO35HCTBE.

[lepBoHauyasbHBIE MOHATHS 00 OPraHMYECKHX BELIECTBAX KAK O COEIMHEHMAX yIiepoja
(MeraH, 3TaH, 3THJIEH, alleTUIEH, 3TaHOJ, IIMLEPHH, YKCyCHas KucioTa). [IpupoaHbie HCTOUHUKH
yTJI€BOAOPOAOB (Yrojb, MPUPOIHBIN ra3, HePTh), IPOAYKTH UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY M IPOMBILUIEHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaxX, Oenkax,
yIJIE€BOAAX — W UX POJM B JKU3HU 4eJoBeKa. MarepuaabHOE €IMHCTBO OPraHUYECKHUX MU
HEOPraHUYECKUX COEAVHEHUH.

Kpemuuii, ero ¢usnyeckne u XWMHUYECKHE CBOWCTBA, MOJYYCHHE U TPHUMEHEHHE.
Coenunenus kpemHusi B mnpupoge. OOmume mnpexacraBieHuss o6 okcuge kpemuus (IV) u
KpeMHHUEBOM kuciote. CUIMKAThI, UX UCIOJIb30BAHKE B OBITY, B IPOMBILUICHHOCTH. Baxkuelmue
CTPOUTENIbHBIE MaTepHajbl: KEpaMHUKa, CTEKJI0, LEMEHT, OeToH, xene300eToH. [Ipobiembl
0€301aCHOTO MCIIOIB30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3yuyeHre oOpa3l0B HEOPraHUMYECKHX BEIIECTB, CBOMCTB COJITHOW KHMCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUI Ha XJIOPUA-MOHBI U HAOIIOAECHUE MPU3HAKOB MX MPOTEKaHMs, ONBITHI,
oTpakaromue (GU3NYEeCKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COCIMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPUAIOB), O3HAKOMJIEHHWE C 0OpasllaMd XJIOPUIOB (TaJOT€HUIOB),
O3HAKOMJIEHHE ¢ oOpa3uamMu ceppl M €€ COCIUHEHUSAMH (BO3MOXHO HCIOJb30BaHHE
BUJ€OMATEepHasoB), HaOdIofeHHWe Tpouecca oOOYyIJIMBaHUS — caxapa TMOjA  JieHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOICTB pa30aBlIeHHON CepHOU
KHCJIOTHI, TIPOBEJICHHE KaueCTBEHHOW peakiuy Ha Cynb(paT-WOH M HAOIIOJCHHE MpHU3HAKa e
MpPOTEKaHUs, 03HAKOMJICHHE C (M3UYECKHMHU CBOMCTBaAMHU a3oTa, pocdopa M MX COeqUHEHUUN
(BO3MOXKHO HCIIOJIb30BaHUE BUJEOMATEPHATIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YI00pEHHiH,
nojy4deHue, coOupaHue, paclo3HaBaHWE M UW3yYEHHE CBOWMCTB aMMHaKa, IPOBEJCHUE
Ka4eCTBEHHBIX PEAKIMI HA NOH aMMOHUS B (hocaT-uOH U U3ydYeHUE NMPU3HAKOB UX MPOTCKAHHUS,
B3aUMO/JICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ ME/bIO (BO3MOYKHO HCIOJIb30BaHHE
BUIEOMATEPHUAJIOB), H3Y4YEHHE MOJETeH KpPUCTAUIMYECKUX peIéToK anmasza, rpadura,
¢byniepeHa, 03HAKOMJICHHUE C MPOLIECCOM aZCOPOIMH PACTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM
YIIEM U yCTPOMCTBOM ITPOTUBOTIa3a, MOJIyUYeHHe, COOMpaHue, paclio3HaBaHUE U U3YUEHHE CBOWCTB
YIJIEKHCIIOrO Ta3a, MPOBEACHUE KAuyeCTBEHHBIX pPEaKLMH Ha KapOOHAT U CHIMKAT-UOHBI U
U3yuyeHHe NPU3HAKOB MX MPOTEKaHUs, O3HAKOMJIEHHE C MPOAYKLUUEH CHJIMKAaTHOU
IIPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTANIbHBIX 337au 10 TeMe «BaxHelne HeMeTauibl U
UX COEIMHEHUS».

MeTa/iibl M MX COeAMHEHUS

OO11ast XapaKTepUCTUKAa XUMUYECKUX 3IEMEHTOB — METAJUIOB HA OCHOBAHUU UX TTOJIOXKEHUS
B Ilepuonnueckoin cucreme xumudeckux snemeHToB . 1. MenaeneeBa U CTPOECHHsST aTOMOB.



Crpoenue mertamioB. Meraminueckas CBA3b M METAUNIMYECKAs] KPUCTAUIMYECKAsl PELIETKA.
DNEeKTPOXUMUYECKUN Pl HampspkeHUM MerayuioB. Du3mdeckue M XMMHUUYECKHE CBOMCTBA
MeTaioB. OOuIe crnocoObl MomydeHust MeTauioB. [loHaTHe 0 KOppO3UM METallIoB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CruaBbl (CTajb, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
IPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[[lenoynble MeTauIbl: TTOJOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE UX aTOMOB, HaxoXieHHE B mnpupoze. dPuznyueckue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HaTpHs U Kamus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[{erouHO3EeMENBbHBIE METAJUIBI MATHUN U KaJIBLIMI: 1TOJI0KeHHE B [leproanyeckon cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, cCTpoeHME MX aTOMOB, HaXOXKICHHE B MPUPOJE.
®usnueckue U XUMHUYECKUE CBOMCTBA MarHus M KaJlblMsl. BaxHelmne cCOeIMHEHUs KalabLus
(oxcua, ruapoKcu, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmomuHuil: nonoxenue B Ilepumonmyeckoil cucteme Xxumuueckux ayeMmeHToB [ U.
MenzeneeBa, CTpoeHHE aTomMa, HaXOKJAeHHe B npupoje. dusnueckre U1 XUMHUYECKHE CBOWCTBA
amoMuHus. AM(OTEpHbIE CBOWCTBA OKCUIA U TUIPOKCHUIA AIFOMUHHUS.

Kenezo: mnonoxenue B Ilepumonuueckoid cucreme XuUMHUecKux dsnemeHtoB J[. U.
Menzeneesa, CTpOEHHE aToMa, HaXOKJAeHUe B npupoje. dusnueckre U XMMUYECKHE CBOWCTBA
xene3a. Okcuapl, ruapokeuspl u conu skenesa (II) m xenmesza (III), mx cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHUE C 00pa3liaMy METAJUIOB U CILIABOB, UX (PU3UUYECKUMHU CBOWCTBAMH, U3YUECHUE
pe3yabTAaTOB KOPPO3UU METALIOB (BO3ZMOYXKHO UCTIOIH30BAHKUE BHICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUSI OKCHMJAa KajblMsl M HATpusi C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEpHAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipolecca TOPEHHs jkeie3a B
KHCIOpoJie  (BO3MOXKHO  MCIIOJIB30BAaHME  BUIEOMATEpHUANIOB), INPU3HAKOB  IPOTEKAHUS
KayeCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, KajblMs, alFOMUHUA, HUHKa, xene3a (II) u xenesa
(I0), memam (I1), HaGmrogeHNE W OMHUCAHUE TIPOIIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMU HATPHS,
Kamus U Kaiblysg (BO3MOXHO HCIIOJNB30BaHHE BUACOMATEPUAJIOB), UCCIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCUJIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHelre MeTamibl U UX COeAUHEHUS».

XuMHSA U OKPYKAKOIIasA cpeaa

BemectBa n mMarepuansl B MOBCETHEBHOW JKU3HU 4eloBeKa. bezonacHoe mcnosib3oBaHuE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMHUYECKUX OXKOTax H
OTpaBJICHUSIX.

XUMUYECKOe 3arps3HeHHE OKpYKarollel cpe/pl (MpeaenbHas TOMyCcTUMasi KOHLEHTPALUs
Beniects, nanee — [1/1K). Pons XxuMuu B pelieHu#N 5KOJI0THYECKUX IPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepUasIoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUaJbl).

Meoscnpeomemnwie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH NMPU U3YYEHUM XUMHH B 9 Kiacce OCylIeCTBISAETCS
4yepes3 UCIOJIb30BaHNEe KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK U TIOHSITHN, SBIISIOIINXCS
CUCTEMHBIMU JJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011re ecTeCTBEHHO-HAYUHbIE IOHATHUS: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHUsl, aHAIIU3,
CUHTE3, KiaccCHU(pUKanusi, NEePUOAUYHOCTb, HAOIIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
HM3MEpEeHUe, MOJICIb, IBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOIOTHSI, MATEPUAITHI.



®dusnka: MaTepus, aroM, OJIJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIbI,
palMOaKTHBHOCTb, MOJICKYJa, OJICKTPUYCCKUI  3apsia, MPOBOJAHUKH, IIOJYTIPOBOJHHKH,
IMDIIEKTPHUKH, (POTOIIEMEHT, BEIECTBO, TENO, 00BbEM, arperaTHoe COCTOSHUE BEIIECTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAIUTUYECKAs PELIETKA, CIUIABbI, PU3NUECKUE BETMYHHBI, CIHHHUIII
U3MEPEHNUs, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CoMHIIE.

Buonorusi: ¢otocunres, npixanue, Ouocdepa, IKOCUCTEMa, MUHEpAIbHBIE YHAOOPEHHS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

leorpadms:  atmoctepa, ruapocdepa, MHUHEpaIbl, TOPHBIE IOPOABL,  ITOJIC3HbIC
MICKOIaeMbI€, TOIUTHBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS HPOTrpaMMbl OCHOBHOIO 00mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0JI¢ OOYUYCHHSI XMMHUHU B €IMHCTBE YICOHON U BOCIIUTATEILHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMH  POCCHUMCKUMU  COIIMOKYJBTYPHBIMM W  JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBWJIaMU U HOPMAaMH IOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CAMOIO3HAHMS, CAMOPA3BUTHSI U COIIMANTN3AIINN 00yYatOIIUXCsl.

JIMYHOCTHBIE PE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALUN U PAaCUIMPEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE€ B YAaCTHU:

1) naTPHOTHYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAyYHOMY
HACJIEJUI0, TOHMMAaHUs 3HAUEHUS XMMMUYECKONM HayKH B >KM3HM COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX TOCTHKEHHUSIX U OTKPBITHSIX
MHUPOBOI U OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTpOWCTBE
MHpa 1 00IIECTBa;

2) rpaKIaHCKOI0 BOCIIMTAHMSA:

IPEACTABICHUS] O COLMAIbHBIX HOPMAaX M IpaBUIaX MEKJIMYHOCTHBIX OTHOIICHUI B
KOJUIEKTHUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTHU B OOIIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIEIOBATENBCKOM, TBOPYECKOM H JPYTUX BHAAX JAEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOH JEATEIbHOCTH IPU BBIMOJIHEHUH YY€OHBIX, TO3HABATEIBHBIX 33134,
BBIMOJTHEHUH XMUMHYECKHX OSKCIEPHUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOINOHMMAHUIO M B3aUMOIIOMOIIM B MpOLIecCe ITOH yueOHOH AesITeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBECHHUE U ITOCTYNKU CBOUX TOBAPUIIIEH C MO3ULIMHA HPABCTBEHHBIX M TPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MIOCJIEICTBUNA IMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHUPOBO33PEHUYECKHE  MPEACTABICHHS O  BEIIECTBE W  XHMHUYECKOW  pPEaKIUH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKH U COCTABIISIIOIIME OCHOBY JJIs
MOHUMAaHUS CYIITHOCTH HAYYHOU KapTHHBI MHpPA, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHA MPHUPOJIbI, B3aUMOCBSI35X YEJIOBEKa C MPUPOIHON Cpenioil, 0 pojii XUMUU B TIO3HAHUU
3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHUBBI, HANpaBJICHHbIE HA MOJYyYEHHUE HOBBIX 3HAHUW IO XUMUH,
HEoOXoIuMBbIE Uil OOBSCHEHHs HAOJIOJaeMbIX IPOILECCOB W SIBICHHUH, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENbCKON KyJIbTYPBhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEILHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOMN JUTEPATypOM, NOCTYMHBIMH TEXHUYECKUMH CpPEICTBAMU
UHGOPMAIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyUYEHHIO M TIO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HaNpPaBJIEHHOCTU U YPOBHs 00y4YeHHs B ajbHeHIIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HaHHNE LICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBbIO, YCTAaHOBKU
Ha 370pOBbI 00pa3 >KU3HH, OCO3HAHUE IIOCIEICTBUN M HENPUSITHE BPEAHBIX MPHUBBIYECK
(ymoTpeOsieHusT aJKoroJis, HAapKOTHUKOB, KYpPEHHsI), HEOOXOIUMOCTH COOJIOJCHUS IPaBUII
0€30MacHOCTH NP OOpaIleHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M pEalbHOM KU3HH,



5) Tpy10BOro BOCIIUTAHUSA:

MHTEpPEC K MPAKTHYESCKOMY U3YyYCHHUI0 MPOGECCHil U TpyJa pa3IMdHOTO PO/Ia, YBAXKEHHUE K
TPYIy ¥ pe3yJbTaTaM TPYA0BOH IEATEIbHOCTH, B TOM YHCJIC HA OCHOBE TPUMEHEHUS MPEIMETHBIX
3HAHUW TI0 XHUMHH, OCO3HAHHBIA BBHIOOP WHIUBUAYaJbHOW TPAEGKTOPUU MPOJOIKEHUS
o0Opa3oBaHHUs C Yy4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHemHoW mnpo(ecCHOHATLHOW JeATeIbHOCTH W Pa3BUTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTh QIalITHPOBATHCS B MPO(ECCHOHATLHOM Cpeie;

6) IK0JI0rM4eCKOro BOCIIMTAHUS:

9KOJIOTHYECKHU IeJIeCO00pa3HOe OTHOIICHHWE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IICHHOCTH 370POBOIO M 0€30MacHOro oOpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY M TICUXHYECKOMY 3J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIO/ICHHUS MpaBUil OE30MacHOTO MOBEACHUS MpU paboTe ¢ BelleCTBaMH,
a TaK)K€ B CUTYyalUsIX, YTPOKAIOLIUX 3J0POBbIO U KU3HU JIIOACH;

CIOCOOHOCTH NMPUMEHSITH 3HAHUS, MOJTy4aeMble MPU U3YYCHUU XUMUU, JJIs1 PEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXKAIOIIEH MPUPOJAHON CPEeAou, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYpPbl, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKHX MPOoOJieM U MyTel MX pelieHus
MOCPEJICTBOM METOJ0B XUMHUH, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B
II03HABATEJILHOM, KOMMYHUKATUBHOM U COLIUAJILHOM IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATbHI

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMbIE A (OPMHUPOBAHUA
MUPOBO33pEHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIN, TUMOTe3a, (aKT, CHCTeMa,
MPOIIECC, IKCTICPUMEHT U JPYTroe.), KOTOPBIC HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJIAIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHE O
LEJIOCTHOW HAy4YHOW KapTHUHE MHpa, U yHHMBEpCalbHbIe Y4eOHbIE NEeHCTBUS (IIO3HABAaTEIbHbBIE,
KOMMYHHUKATHBHBIC, PETYIATHUBHBIE), KOTOpble 0O0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHHUPOBAHHIO M OCYIIECTBICHHUIO YICOHOU A TEIBHOCTH.

[Mo3naBaTebHbIE YHHBeEpPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JJornyeckue 1eMCTBUSA:

YMEHHUS MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUs NPH OCBOCHUM 3HAHUM:
PaCKpbIBATh CMBIC]I XMMUYECKUX MOHSATUHN (BBIIEIATh UX XapaKTePHbIE MPU3HAKHU, YCTAHABIIUBATh
B3aMIMOCBSI3b C JAPYTHMH IOHSATHSMH), HCIIOJIB30BATh IMOHSATHUS IS OOBSICHCHHS OTACIBHBIX
(hakTOB U SBJICHUI, BRIOUPATh OCHOBAHUS U KPUTEPUH I KJIaCCUPHUKAIIUN XMUMHUUECKHUX BEILIECTB
U XUMHUYECKUX DPEaKIMii, yCTaHABIUBATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXIy OOBEKTaMu
U3YYEHUs, CTPOUTH JIOTUYECKHE PACCYXACHUS (MHAYKTHBHBIC, NEyKTUBHbIC, MO AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKIJIFOUCHHS;

yMEHHE MPUMEHSTh B IMpoliecce MO3HAHMs MOHATHUS (MPEAMETHbIE U METanpeaMeTHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPeoOpa3oBBIBATH IITUPOKO
MPUMEHSAEMbIE B XUMHHU MOJEJIbHBIE MPEACTABICHHUS — XUMHUUYECKUI 3HAK (CUMMBOJ 3JI€MEHTA),
XuMu4eckass (opmyla W ypaBHEHHE XHMHYECKOM peakuuu — TMPU PeIIeHUHu Yy4ueOHo-
MO3HABATENIBHBIX 33/la4, C Y4YETOM OSTHUX MOJEIbHBIX MPEJACTABICHUN BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U
XUMHYECKHX DPEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3YUAEMBIX IMPOIIECCaX U SBJICHUSX.

ba3oBble ucciieqoBare/ibCKue 1eHCTBUSA:



YMEHHE MCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KAu€CTBE MHCTPYMEHTa IO3HAHMS, a
TaKKe B KadecTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHHI;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHHUIO YUYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHE HaOII01aTh 32 X0/10M Mpoliecca, CAaMOCTOSTEILHO TPOTHO3UPOBATh €T0
pe3ynbTar, (HopMyIUpoBaTh OOOOMICHHS M BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIeI0BaHMs, COCTABIISITh OTYET O MPOJIEIaHHOM paboTe.

PaGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATH3UPOBATh U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUIOB
¥ OpM MpeaCTaBICHHS, TOTYYaeMyI0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHUYECKOT0 COJIepKaHusl, CIIpaBOYHbIE TOcoOus, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUHUBYIO U HEJOCTOBEPHYIO HHPOPMAITHUIO;

yYMEHHE TPUMEHSTh Pa3TUYHbIE METOJIBI M 3alPOCHI IPU MOMCKE B 0TOOpe MH(MOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX /ISl BBIIOJHEHUSI yUEOHBIX U MO3HABATEIbHBIX 3a]a4
ONpeAeNEHHOr0 THIA, MPUOOPETEHUE OMbITa B O0JIACTH HCIHOJB30BaHUS HH(OPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUM, OBJIA/ICHUE KYyJIbTYpOH aKTUBHOI'O HCIIOJIb30BAHUS Pa3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (QOpMYy MpeAcTaBlIeHUS
UHPOPMALIMK U HUTIOCTPHPOBATH pEIIaeMble 33/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOMHAIUSMUY;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B IpolEcce y4eOHOW M HCCIEeI0BaTEIbCKOM
JEeSTeNIbHOCTH UH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETbCKOTO X03iCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaloLIeH IPUPOAHOMN CPEbl.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSL:

yMEHHUs 3aJlaBaTh BOIPOCHl (B XoJe auasora W (Wiau) JTUCKYCCHM) TIO CYIIECTBY
oOcyxmaeMoil TeMbl, (HOPMYIUPOBATh CBOM MPEJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUsI IPEACTABIIATH NOJyUYEHHBIE PE3yJIbTAaThl T03HABATEIbHOMN AESITEIbHOCTH B YCTHBIX
U IIMCBMEHHBIX TEKCTaX; JeJaTh NPE3EHTAUHI0 pPE3YyJIbTATOB BBINOJIHEHUS XUMUYECKOIO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITa, JIAOOpaTOPHOW pPAabOTHI MO HCCIETOBAHHIO CBOWCTB
BEIIIECTB, y4eOHOTO MPOCKTA);

yMEHHsI y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOI MMO3HABaTEIbHON U
HCCJIEIOBATENBCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa
OoOIIMX HMHTEPECOB W COTJIACOBaHMS MO3UIMH (0OCyxJaeHHUs, 0OMEH MHEHHMSIMH, «MO3TOBbBIE
HITYPMbD», KOOPJAMHALIUS COBMECTHBIX JEHCTBUM, ONpEEICHUE KPUTEPUEB 110 OLICHKE KayecTBa
BBITMIOJTHEHHON pabOThI U IpyTHeE).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBUS:

YMEHHUE CaMOCTOSITEIBHO ONPEAENSATh eI ACSITEIbHOCTH, IJIAHUPOBAaTh, OCYLIECTBIATh,
KOHTPOJHMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIHHOCTh, BBIOMPATH
HanOosee Y3 PeKTHBHBIE CTIOCOOBI pEIIeHHs yUYEOHBIX 1 MO3HABATEIIBHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITI0KEHHBIA AJITOPUTM ICHUCTBUI MTPU BBITIOJIHEHUH 3aTaHUI
C y4éTOM TOJy4YeHHUs HOBBIX 3HAHUI 00 HM3yyaeMbIX OOBEKTax — BELIECTBAX M PEAKIIHIX,
OLICHUBATh COOTBETCTBUE MOJIYUYEHHOIO Pe3yJibTaTa 3asBICHHOM 1I€JIM, YMEHUE UCIIONIb30BaTh U
AQHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJaHUM.

IHPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHUIO O005S3aTEIBHOIO COAEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHON pabouell MporpaMMoi, BBIIENISIOT: OCBOCHHBIC



o0yyaromyUMHUCsT Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMH, crenuduueckue s
NpeMETHOW 00acTH «XUMHUS», BUIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
HHTEpIIpETAINH, TPEOOPa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX yU€OHBIX U HOBBIX CUTYaIUsX.

K koniy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

PacKphIBaTh CMBICI OCHOBHBIX XMMUYECKHUX MOHATHI: aTOM, MOJIEKYyJa, XUMUYECKUN
QJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMeCh (OOHOpPOAHAs U
HEOJIHOPO/IHAs), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAasT M MOJIEKYJISIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJIIPHAsL Macca, MacCoBast OISl XUMUYECKOI0 3JIEMEHTa
B COCIUHEHHUH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
3IIEKTPOOTPHULIATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHUYECKas peakius, Kiaccuduxanus
peakuuii: peakliui COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKUU 3aMELICHUs, PEaKIUU
0o0MeHa, 3K30- U HJIOTEPMHUUECCKHE PEaKINH, TEIUIOBOU 3P PEKT peakiuu, sapo aToma,
JIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, pajuyc aTomMa, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOoJIApHasi KOBAJIECHTHAsl CBSA3b, MOHHAsI CBSI3b, MOH, KAaTHUOH, aHHWOH,
pacTBOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTPAlKs) B PACTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX MOHSATUH M NPUMEHATH 3TU
MOHSTHS [TPU ONMUCAHUM BELLIECTB U UX MPEBPAIICHUN;

UCTIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY Ui COCTaBlIeHHS (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpeesATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COEJUHEHMSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIacCy COEIMHEHMH 10 QopMynaM, BHJ XUMHUYECKOM CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTAaHUYECKUX COCTUHEHUSX;

packpeiBaTh cMbica Ilepuonuueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPHPOBATH
NOHMMAaHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nojoxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOraipo;

ONMCHIBATH M XapakTepu3oBaTh TabinuyHyro @opmy [leproguueckoir cuctembl
XMMHUYECKHX 3JIEMEHTOB: pa3ivyaTh IMOHATUS «MJIaBHas moArpynna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», manble U OonblIMe NEPUOAbI, COOTHOCHUTH
0003HaueHHs, KOTOphle UMeroTcs B Tabmume «llepuoandeckas cucreMa XUMHYECKUX
anemeHToB J[. . MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripe/ieIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMpPOBaTh XMMUUYECKHE 3JIE€MEHThI, HEOPraHUYECKHE BELECTBA, XUMUYECKHE
peakuuu (IO YKMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUU BELIECTB, N0 TEIIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB Pa3IMYHbBIX
KJIaCCOB, NOJTBEp)KJas  ONWCAaHUE IMpPUMEpPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MTPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBUIX;
BBIUUCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOI'0 JIEMEHTa Mo (popMyJie COeTMHEHNs, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUUYECKOM peakLinu;



PUMEHATH OCHOBHBIE ONEpAlUi MBICIUTEIBbHON NeATEeIbHOCTH — aHAJU3 U CHUHTE3,
cpaBHEeHHE, 0000IIEeHNE, CUCTEMATH3AIUIO, KIaCcCU(DHUKAINIO, BBISBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBS3€M — JJISI U3Yy4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbBIE METO/IbI MTO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTTUPOBAHHE,
AKCTICPUMEHT (PEabHBIM U MBICTICHHBIN);

CJeIOBaTh TMpaBUJaM IIOJIb30BAHUS XHMHYECKOW TMOCYyJ0H U  JIa0OpaTOpPHBIM
o0opysOoBaHHEM, a TaKXkKe IMpaBWIaM OOpAalleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIUHUSMHU TIO BBHITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO TMOTYUYEHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONMPEAEIEHHON MAacCOBOM JI0JIEN pAaCTBOPEHHOIO BEIIECTBA, MIJIAHUPOBATH
U IIPOBOJAMTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIeNoueh U
KHUCJIOT C TIOMOIIBbIO MHIUKATOPOB (JITakMyC, peHon(TalenH, METUIIOPaHX U ApyTHe).

K konmy oOydenus B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Y 00YHYAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSITHI: XMMHUUYECKHH 3JIEMEHT, aToM,
MOJIEKYJa, NOH, KATHOH, aHUOH, IIPOCTOE BEILECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHMS, XMMHUYECKas peaKkuus, XUMHUYECKast
CBsI3b, TETNIOBOM d(PPEKT peakluu, MOJIb, MOJSPHBII 00BEM, PacTBOp, INMEKTPOIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIUl HOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pEaKlIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTaHOBJICHHE, aJIOTPOmus, amMQpOTepHOCTh, XUMHUYECKass CBs3b
(KoBaJIeHTHasi, HOHHAas, MeETalNIM4yecKas), KpUCTAJUIMUECKas peIETKa, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakUuu, MpereiabHO JO0IMyCcTuMas
koHnentpauus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHYECKHUX TOHATHH W TPUMEHSTH JTH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XHMUYECKYI0 CHMBOJHMKY JJIsi COCTaBJeHHS (QOpMyJ BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKLIUM;

ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XUMUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJICKHOCTh BEUIECTB K OMNPENEIEHHOMY
KJIACCy COCMMHEHUH 1o (QopMyliaM, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJIJIMYecKasi) B HEOPraHMYEeCKUX COEAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOU
dbopmyre, xapakTep Cpelsl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COECTUHEHHH, TUI
KPUCTAJUIMYECKOM peIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbica lleproanyeckoro 3akona JI. MI. MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh Tabnuunyo dGopmy [leprogundeckoit
CHUCTEMbl XMUMHUYECKHX OHJIEMEHTOB: pa3juyaTh MOHATHUS «rJlaBHas noarpymma (A-
rpynna)» u «mnoboynas mnoarpynmna (b-rpynma)», manele U GoJbpIIME TNEPHOJBL,
COOTHOCUTBH 0003HAUEHUS, KOTOPBIE UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsll fAJpa,
o0Iiee YMCiIo AJIEKTPOHOB U paclpeielieHue UX MO JEKTPOHHBIM CIIOSIM), OOBSCHSTH
o01ye 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB DSJEMEHTOB W WX COCAMHEHUN B
npejesiax MajiblX IEPUOJOB U IJIaBHBIX MOArPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIacCH(UIIMPOBATh XUMUIECKHE 3JIEMEHTHI, HEOPTaHNYECKUE BEIIECTBA, XUMHUCCKHE
peakuuu (10 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY
3 QeKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCICHUS XMMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOLIMEe M cHelu(UUecKre XUMHYECKHE CBOICTBa
IPOCTBHIX U CIOXKHBIX BEIIECTB, MOATBEPHKIAs OMMCAHUE PUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINH;

COCTaBJISITh YPABHEHHUSI SJICKTPOJIUTUUECKON JUCCOUMALIMU KUCIIOT, HIEJI0YEH U COJIEH,
TIOJTHBIE M COKpAIIEHHBIC YPAaBHEHUS peakluii HOHHOTO OOMEHa, YpaBHEHUsS PEaKIlHid,
NOATBEPXKAAIOMNX CYIIECTBOBAHME TI'CHETHUECKOH CBS3M MEXIy BeElIeCTBaMU
Pa3IUYHBIX KJIACCOB;

PACKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMH IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCa ITHX Peakiuii;

HPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTHU
NPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XMMUAYECKOTO JIeMeHTa 10 (popMyIie COeTUHEHNUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAMUTH PACYETHI IO YPABHEHHIO XUMHUYECKOW PEaKIINH;

coOMoaTh IpaBWia TIIOJI30BAaHUS XUMHUYECKOW TIOCYIOM W JIaOOpaTOpHBIM
o0opy/soBaHMEM, a TaKKe IpaBHia OOpalIeHHS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSMU IO BBIOJHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OIBITOB IO IOJyYSHHUIO
U cOOMpaHHUIO Tra3000pa3HBIX BEIIECTB (aMMHUAaKa U yIIIEKHCIIOro rasa);

IPOBO/IUTH PEaKIMY, NOATBEPKAAIOIINE KaUeCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM IyTEM XJOPHI-, OpoMHI-, MOAMI-, KapOoHat-, docdart-,
CHIIMKAT-, Cynb(paT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYEHHBIX
METAJJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;
NPUMEHITh OCHOBHBIC OIEPAIMM MBICIHTEIBHON NESTEIPHOCTH — aHAJU3 W CHHTE3,
CpaBHEHHE, OOOOIIEHNE, CHUCTEMATH3AIMIO, BBIABICHHE MPUYUHHO-CIECICTBEHHBIX
CBsI3el — JUIl M3Yy4YEHHUs] CBOMCTB BELIECTB U XMMHUYECKHX pEaKLUui, eCTECTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — HAaOJI0IeHUE, U3MEPEHHE, MOICTTUPOBAHNE, IKCIIEPUMEHT
(peanbHbIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB D1eKTPOHHBIE
Ne HaumeHoBaHue pa3jie/ioB Kontposusie | TIpakTaeckue (uudposbie)
n/m | ¥ TeM MPOorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKUE OHITHS
Xumusi — BaxkHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubmuoreka [JOK
' MIPaKTUYECKON https://m.edsoo.ru/7f41837¢
NESTEIbHOCTH YeJIOBEKa
12 BemectBa 1 xuMnueckue 15 | bu6mmoreka [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3znen 2. BaxxHeiimue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnmoreka [JOK
' [MousTre 06 OKCHIAX https://m.edsoo.ru/7f41837¢
27 Bonopoa. Ilonsitue o g 1 bu6mmoreka [JOK
' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
53 Bopa. Pacteopsl. IlonsiTue 5 | | bubnuorexa [JOK
' 00 OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
y OCHOBHBIE KJ1aCChl o 1 1 BuGmiorexa LIOK
. HEOPTaHHYECKUX
p . https://m.edsoo.ru/7f41837¢
COCITMHEHUI
Hroro no pazneny 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. [lepuoguveckuii 3axoH u [lepuoauveckas cucrema xummuuyeckux 3jiemMenToB /. U. Menaeneena.

Crtpoenue aToMOB. XUMHYECKas CBA3b. OKUCIUTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUuU

[Iepronnueckuii 3aKOH U
IIepuonnueckas cucrema
3.1 XUMHYECKHUX dJIeMeHTOB /JI. 7
N. Menneneesa. CtpoeHue
aToma

bub6nnoreka [IOK
https://m.edsoo.ru/7f41837¢

XUMHUYECKasa CBA3b.

10 OKUCIUTEILHO- g 5 bu6mmorexa [JOK
BOCCTAaHOBHUTEJILHBIC https://m.edsoo.ru/7f41837¢
peakuuu

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

PesepBHOE BpeMs 3

https://m.edsoo.ru/7f41837¢

OBILEE KOJIMYECTBO YACOB

[10 [TIPOT'PAMME 68 > >



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

9 KJIACC

KoanuecTBo 4acoB

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB Kontpoasusie | TIpakTaeckue (uudposbie)
n/m | W TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nen 1. BemecTBO 1 XMMU4YecKHe peaKuu
11 | st oomomne pomnenes | | bimorera LIOK
' pasA https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
' XMUMHUYECKUX PeaKImni https://m.edsoo.ru/7f41a636
. 3neKTp0J1HTHq§:(CKa;1 . 1 1 BuGmorexa LOK
. ucconuanus. XuMU4eCcKue
. Hat https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no pazneny 17
Pasznea 2. HeMeTa/lJIBI M HX COeTMHEHHUS
06
2.1 Jﬁiﬁiﬁfﬁfﬁfﬁ: 4 | Bubmmorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoressl
OO61as xapakTepucTHKa
29 XUMHYECKHUX DJIEMEHTOB 6 bu6mmoreka [IOK
' VIA-rpynmel. Cepa u e€ https://m.edsoo.ru/7t41a636
COCTMHCHHS
06
asi XapaKTepucTuKa BuGmorexa LOK
2.3 XHMHYECKHUX DJIEMEHTOB 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

1 UX COCIUHECHUS

OO1m1as xapakTepUCTHKA

24 XHUMHYECKHUX AJIIEMEHTOB g Bbu6mmorexa [JOK
' IVA-rpynmet. Yraepoa u https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCTMHECHUS
Hroro no pazneny 25
Pa3znea 3. Mera/libl M X COeUHEHHS
3.1 OO0111e cBOICTBA METAIIJIOB 4 bubmorexa HOK
' HI https://m.edsoo.ru/7f41a636
39 Bakueiime MeTallIbl U UX 16 bubmnoreka [IOK
' COEUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
41 BemecTBa u Matepuaisl B 3 bu6mmoreka [JOK
' JKU3HU YeI0BEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[1O TTPOTPAMME



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
N KoamnecTso 1acos Nara DJIeKTPOHHBbIE HHPPOBHIE
) Tema YpoKa KOHTpOJILHbIe HpaKTH‘leCKI/Ie oﬁpagoBaTeﬂbﬂme
n/n Bcero U3y4YeHUs
padoThI padoThI pecypchl

| [Ipenmer xumuu. Ponp xumun B | bu6nuoreka [JOK
JKU3HU YenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c

) TTousTue o MeTomax mMO3HaHUS B 1 bubnmoreka [IOK
XUMUHU https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padbora Ne 1

3 «IIpaBuna paboTsl B 1abopaTopuu | bubnuorexa [JOK
1 IPUEMBI OOpaIICHHSI C https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYI0OBAaHHEM)

4 YucTele BemecTBa U CMECH. | bu6mmoreka [IOK
CrniocoOsl pa3enenus cmeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Ir’)aweneﬂne cﬁeceﬁ (Ha mpumepe 1 bubmmorexa HOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKU NTOBApEHHOM COJIN)»

6 ATOMBI U MOJICKYJIBI 1 bubmiorexa OK

https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHUe FJIEMEHTHI. 3HAKH | bu6mmoreka [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 cl0KHbBIE BEUIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YYEHUE 1 bubmiorexa LOK

https://m.edsoo.ru/ff0d2d50

10 3aK0H MOCTOSIHCTBA COCTaBa 1 bubnuorexa [JOK



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

BeIeCTB. XUMHUYECKas (hopmyIa.
BaneHTHOCTh aTOMOB XMMHUYECKHX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
OTHoOcHTENbHAS aTOMHAs Macca.

11 OTtHocuTeNnbHASI MOJIEKYJISIPHAS bubmiorexa LIOK
vacea https://m.edsoo.ru/ff0d323¢

12 MaccoBas g0JIs1 XUMHYECKOIO bubnuoreka [JOK
3JICMEHTA B COCTMHCHUH https://m.edsoo.ru/ff0d350c

13 KonnuectBo BemecTBa. MOJIb. but6mmoreka [JOK
MomsipHast Mmacca https://m.edsoo.ru/ff0d5230

14 DU3NUECKUe U XUMHUYECKHUE bu6mmoreka [IOK
sBJIeHUSI. XUMHUYECKasl peaKius https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku U yci10BUs IPOTEKAHUS bu6muoreka [IOK
XUMHUYECKHX PeaKIuii https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. but6mmoreka [{JOK
XUMHYECKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88
Brrancienust konuuecTBa, MacChl

17 BEIIECTBA M0 YPAaBHEHUSAM Bubmiorexa LIOK

. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHiA
Knaccudukanus XuMuaecKux
18 peaKuI/H("f (COGHIII/IHGHI/ISI bubmorexa HOK
’ https://m.edsoo.ru/ff0d3f34
pasiioKeHus1, 3aMeIleHUsI, 0OMEHA)
M. B. JIoMOHOCOB — yUYEHBIN-

19 SHIUKJIONETUCT. O606yl.l.leHI/Ie u buomiorexa OK
CHCTeMATHIAIIS 3HANHi https://m.edsoo.ru/ff0d40c4
Kontponbnas padota Nel o teme BuGnmorexa [OK

20 «BelecTBa 1 XUMHUUECKUE

pe€aKuum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. CocraB

21 Bo3ayxa. Kucmopo 3JIEMEHT U bubmmoreia HOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocToe BeniecTBo. O30H
Ddusnueckue U XUMUICCKUE
” CBOICTBa KHCIIOpOa (peaKkuu bubnnorexa [JOK
okucienus, ropeaue). [loustue o6 https://m.edsoo.ru/ff0d4614
OKCHIax
C §
| e oo
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnune kucnopoaa
TennoBoit s ekt Xumuueckoit
9 pza“(‘)““’ “"‘l’i‘f © e Bu6nnoreka [IOK
TEPMOXUMHY M BHEHUU
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHIX
peaKIusIx
T .
I
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALCHUS
I1 6ora Ne 3
(o | oo T
Y P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3yUYEHHUE €r0 CBOWCTBY»
7 Bonopon — anemeHT u nmpocToe bubnmnorexka HJOK
BemecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)]
| e
Aopona. 1p https://m.edsoo.ru/ff0d4ddo
BOJIOpOAA
bu6nuoreka [JOK
29 IloHsTHe 0 KMCIOTaX U COJIIX

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d50d2

CrniocoOslI nosty4eHus BOAOpoa B

bu6mmoreka [IOK

30 nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas pabora Ne 4 o Teme

31 <<1?IonyquHe " 13206I/IpaHI/I€ Bubmnorexa LIOK

. https://m.edsoo.ru/ff0d4{42
BOJIOPOJIa, U3YUCHHE €0 CBOHCTBY

1 ModsipHblii 00bEM ra30B. 3aKOH bub6muoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542¢
Brranciaenust 00n€Ma, KOJIHYECTBA

33 BEIIIECTBA r'a3a MO €ro U3BECTHOMY bubmmorexa HOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Berancnenus 00EMOB ra3oB 110

34 YPaBHEHHUIO PEaKMy Ha OCHOBE bubnnorexa [HJOK
3aKOHA OOBEMHBIX OTHOIICHHMA https://m.edsoo.ru/ff0d5708
ra3oB

35 du3nYecKre U XUMUYECKHe bubmuoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBaHui. [TonsTue 00 bubmmorexa [JOK
WHJUKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.

37 Hacreimenssie 1 HeHACBIIIIEHHBIE but6mmoreka [JOK
pacTBopbl. MaccoBas J10J1s https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padbota Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢ bubmuorexa [JOK

38 .. . .
onpeeIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY

19 KonTponbnas padora Ne2 no teme bubanorexa [JOK

«Kucnopoa. Bogopon. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
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https://m.edsoo.ru/ff0d542e
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OKcuapl: coCTaB, KiIaccuduKaus,

bu6mmoreka [IOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664¢
IlonyyeHue u XUMHYECKHU
41 CB(Z)fI};TZa KeI/ICJIOTHBIXeCOCHeOBHBIX u bromiorexa LHOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHIIOB
47 OcCHOBaHUS: COCTaB, bubmmorexa [JOK
Kiaccuukanus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune u xumMuueckue bubnuoreka [IOK
CBOMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukarus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue u xumMmuueckue bubmuoreka [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaaue): HOMEHKIIATypa,
46 cnocoi(iblz nli)nyq)eHm XI/IMI/I‘IZ(I:)KI/Ie bubmmoreia HOK
N ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTuyeckas padota Ne 6.
47 Pemenne skcniepruMeHTABHBIX bubnnorexa [JOK
3aga4d 0o teMe « OCHOBHBIE KIIACCHI https://m.edsoo.ru/00ad9b7¢
HEOPTaHUYECKUX COSTMHEHU)
I'eneTnueckas CBsI3b MEX,
48 KJ1accamMu HeOpFaHI/IHGCKI/II;(y Bubmmorexa HOK
. https://m.edsoo.ru/00ad9a50
COCTMHECHUI
49 O06o001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HAHUI https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme BuGnmorexa [OK
50 "OCHOBHBIE KJIACCHI

HEOPraHWYECKUX COCTMHEHUN"

https://m.edsoo.ru/00ad9ela
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[TepBbie mOMBITKY KIacCUPUKAITTT

51 XUMHUYECKUX IeMEHTOB. [loHsTHE brbmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 Irpymnmnax CXOJHBIX 3JIEMEHTOB
[Tepronnueckuii 3aKOH U
5 [lepuoauueckast cucrema bubnnorexa [JOK
XuMUYeckux anemeHTos Jl. U. https://m.edsoo.ru/00ada52c
Menneneena
53 IIepuonsl, rpynsl, MOATPYIIIILI Bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52¢c
54 Ctpoenune atomoB. CocTaB bubmorexa [JOK
aTOMHBIX siaep. M3oTormbl https://m.edsoo.ru/00ada342
CrtpoeHue 3J1eKTPOHHBIX 060n0quv BuGnmorexa LOK
55 aToMOB 3JieMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. Menaeneepa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 10 €T0 MOJ0KECHUIO B bubnuotexa [JOK
[lepuoanueckoii cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoandeckoro 3aKkoHa
57 JUISL pPa3BUTHS HAYKU U IIPAKTUKU. bubmmoreka [IOK
. U. MenneneeB — y4€Hbli, https://m.edsoo.ru/00ada96e
MeJIaror U TpakIaHuH
PesepBHelit ypok. O6o01eHHEe U
58 CUCTEMaTH3aIlus 3HaHUH / bubmuoreka [JOK
Bcepoccwuiickas mpoBepodHas https://m.edsoo.ru/00adb33c¢
paborta
59 KontponsHas padora Ne4 o reme bubnuoreka [IOK

«Ctpoenue atoMa. XuMUYECKast

https://m.edsoo.ru/00adb486
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cBs3b» / Beepoccuiickas
poBepoyHas padbora

60 DIEeKTPOOTPULIATETLHOCTh ATOMOB ) bubnmoreka [JOK
XUMUYECKHUX DJICMCHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xumMuueckas CBsi3b 1 bubmiorexa OK
https://m.edsoo.ru/00adac34
2 KoBanentnas nonsipHas | bubnnorexa [JOK
XUMHYECKas CBS3b https://m.edsoo.ru/00adaab8
63 KoBanentHas HenossipHas | bubmuoreka [IOK
XUMUYECKasl CBSA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIIEHUS 1 bubmiorexa OK
https://m.edsoo.ru/00adae28
65 OKuCIUTENTHHO- | bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIE PEAKIINH https://m.edsoo.ru/00adb076
66 OKucauTen 1 BOCCTAHOBUTEIU 1 buomiorexa HOK
https://m.edsoo.ru/00adb076
PeseprubIil ypok. O6001eHNE 1
67 CHCTE€MaTHU3allus 3HaHUH 110 TEME 1 bubmuorexa [JOK
«Ctpoenue aroma. XUMHUYECKas https://m.edsoo.ru/00ad9cb2
CBSI3b)»
68 PeseprubIil ypok. O6001eHIE 1 | bubnuotexa [JOK
CHUCTEeMaTH3aIusl 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoauuyecTBO 4acoB

DJIeKTpOHHbIe Hu(poBbIe

Ne Jara
Tema ypoka Kontpoasnbie | IlpakTuueckne o0pa3oBaTe/ibHbIE
n/n Bcero U3y4YeHus
padoThI padoThI pecypcsbl
IIepuoanueckuii 3aK0H.
| [Iepuonnueckas cucrema | bubnmorexa [JOK
XUMHYECKHX 35eMeHToB [1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B
5 U3MEHEHUHU CBOMCTB | bubmuoreka [JOK
XUMHYECKHX IJIEMEHTOB https://m.edsoo.ru/00adb6bb
IIEPBBIX TPEX MEPUOJIOB
Knaccudukamus u
3 HOMeHK(JII)aTer)Ia 1 Bubmmorexa LHOK
https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILECTB
Bujpl xuMuueckon CBI3U U
4 TI/II'JIIBI KPHUCTAJUIMYECKUX 1 bubmmoreia HOK
. https://m.edsoo.ru/00adbac6
peméToK
KonTponsnas padora Nel o
teMe «lloBTOpeHune n
5 yriyOJieHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8
KJ1accay
Knaccudukanmss Xumuueckux
6 peaKIII/IIgI) 1o II)IaSJ'II/IIIHLIM 1 BrGmmorexa LIOK
https://m.edsoo.ru/00adbcb0
MpU3HAKaM
7 [TonsiTue o ckopocTu 1 bu6nmoreka [JOK



https://m.edsoo.ru/00adb59e
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XUMHYECKON PEaKIUU.
[TonsATHE O TOMOTEHHBIX U
TFeTEPOre€HHBIX PEAKLIMIX

https://m.edsoo.ru/00adbe9a

IloHaTHE 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BJIMSIIOIIKME HA CKOPOCTh

bu6mmoreka [IOK

8 XUMUYECKON PEaKIINU U https://m.edsoo.ru/00adc28¢c
MTOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
OKHCTUTENTHHO- bu6mmoreka [JOK
9
BOCCTaHOBUTEJIbHBIE PEAKIINH https://m.edsoo.ru/00adcade
Teopus 3MEKTPOIUTHUECKOI
10 ﬂHC(l:DouHauHHPCHJILHHe u bubmorexa HOK
https://m.edsoo.ru/00adcd68
ci1a0ble ANEKTPOJIUTHI
11 HoHHble ypaBHEHUS peakui bubmmorexa IOK
https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCIIOT
1 OCHOBAHHUH B CBETE
12 MIPEICTABICHUHN 00 bubmorexa TIOK
. https://m.edsoo.ru/00add5d8
AIICKTPOJIUTHIECKON
JIUCCOITHAITUT
XuMHYECKHE CBOMCTBA COJICH
13 B CBETE MpEJCTaBICHUM 00 but6mmoreka [IOK
AJICKTPOJIUTUIECKON https://m.edsoo.ru/00add8b2
JIACCOLMAIIAN
14 [TonsiTue o runponuse conen Brbmmorera LIOK
https://m.edsoo.ru/00add9d4
15 O6o0mmeHue u bubmuorexa [{OK



https://m.edsoo.ru/00adbe9a
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cUCTeMaTHU3alusd 3HaHUU

https://m.edsoo.ru/00addd12

[IpakTuueckas padora Ne 1.

16 «Pelerie bubmuorexa [{OK
https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 33129
Kontponbras padota Ne2 mo
17 TeMe «DJIEKTPOIUTHYECKAS bubnuorexa LIOK
aucconuanus. XuMHYecKue https://m.edsoo.ru/00addec0
peakuuu B pacTBOPAx»
OO01mas xapakTepucTHKa
18 ranl(l)lreHOBI.) XHMI:/IquKI/Ie Bubmmorexa LHOK
. https://m.edsoo.ru/00addfe2
CBOICTBa Ha IpUMepe XJIopa
XnopoBogopoa. ComnsiHast
19 KHCJIOTa, XUMAYECKHE bu6mmoreka [IOK
CBOMCTBA, MOJTyYCHHE, https://m.edsoo.ru/00ade104
pUMEHEHUE
[IpakTuueckas pad6ora Ne 2 o
20 teme «[lomydyenue consHoi bubnuoreka [IOK
KHUCJIOTBI, U3y4eHUE e https://m.edsoo.ru/00ade348
CBOMCTB»
Brrurcnenus o ypaBHEHUSIM
1 XUMHUYECKHUX PEAKLUHI, ECIIH bubmuoreka LIOK
OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade488
n30bITKE
” OO01mas xapakTepucTHKa bubnmoreka [JOK
aeMeHTOB VIA-rpynims https://m.edsoo.ru/00ade64a
AnnoTponHbie MO,I[I/I(bI/IKaLII/II/.I. BuGmnorexa LOK
23 cepsl. HaxoxxaeHue cepsl u e€

COEIMHEHUI B IPUPOJIE.

https://m.edsoo.ru/00ade64a
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XHWMHYECKUE CBOMCTBA CEPBI

CepoBomopoi, CTpOeHHE,

24 (u3nuecKre U XUMUYIECKUE bubmrorexa IOK
cBoficTRa https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas

25 KHUCJIO0Ta, PU3NIECKUE U bu6mmoreka [JOK
XUMHUYECKHUE CBOWCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEaKIUH,

JIeXKAIe B OCHOBE
MIPOMBIIIUICHHOTO CIIoco0a
26 ngnyqeﬂml CEPHOU KHUCIIOTHI. bubnmorexa IOK
https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arpsi3HEHUE
OKpYXKaroIle cpeasbl
COCTUHEHUSIMH CEPBI

27 Brlunciaenue MaccoBoil 10JIu bu6mmoreka [JOK
BBIX0/1a MMPOYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6mias xapakTepucTuka
ayieMeHTOB VA-rpynmsl. A30T,

28 paCHpOCTpaHeHI/IIe)}l; MpUpoeE, bubmmorexa OK

https://m.edsoo.ru/00adeea6
(u3nyuecKkrue U XUMUYECKUE
CBOICTBA
AmMMuak, ero pusndeckue u
29 XUMHUYECKHE CBOMCTBA Bubmmorexa LHOK
’ https://m.edso0.ru/00adf004
MOJIyYeHHUe U PUMEHEHHE
[Ipaktrueckas padota Ne 3 o Butnnorexa LIOK
30 teMe «llonyyenne ammuaka,

HU3yYEHUE €r0 CBOMCTBY

https://m.edsoo0.ru/00adf180
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A3oTHasg KucioTa, eé

31 (bU3MYecKre 1 XUMUYECKHE bubmmoreia OK
= https://m.edso0.ru/00adf306
CBOIiCTBa
Hcnonp3oBanyue HUTPATOB U
COJIENl aMMOHHSI B KQUECTBE

1 MUHEPAJIBHBIX YI00pEHHIA. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY Karomieu cpenbl
COETMHEHUSIMH a30Ta
dochop. Oxeun docdopa (V)

13 u ¢pocdopHas KucioTa, bubmuoreka [JOK
(bu3mvecKre 1 XUMUYECKHE https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4eHUE
Hcnons3oBanue gochaTo B

34 Ka4eCTBE MUHEPAIbHbIX bubmmoreka [IOK
yaoOpeHuit. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpebl pochaTamu
Yraepon, pacnpocTpaHeHUE B

35 Hpnpg;e[, g)mnlr){ecxrp)le u bubmmorexa LIOK

. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcupsl yraepoaa, ux
W3UYECKUE U XUMUYIECKUE
36 (CI)BoﬁCTBa. DKOJIOTUYECKHUE Bubmmorexa [OK
https://m.edsoo.ru/00adfebe
IPOOJIEMBI, CBSI3aHHBIC C
okcuaom yriepona (IV)

37 VYronbHasg KUCI0Ta U €€ COU bubnmorexa LIOK

https://m.edsoo.ru/00ae006c

18 [Ipaktrueckas padota Ne 4 o bubnuorexa [JOK

teme "llonyyenue

https://m.edsoo.ru/00ae027¢
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YTJIEKUCIIOro rasa.
KauecTBeHHas peakuus Ha
KapOoHaT-uoH"

[TepBoHauanbpHBIE TOHATHS 00

39 OpPraHUYECKUX BEIIECTBAX KaK Buommorexa LOK
https://m.edsoo.ru/00ae054¢
0 COSIMHEHUAX yTIepoa
40 Kpemnuii u ero coenunenust bubmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
Pemenue
41 JKCIIEPUMEHTAJIBHBIX 3a1a4 110 Bubmmorexa LHOK
. https://m.edsoo.ru/00ae0bf2
TeMe «BakHelimme
HEMETaJUIbl U UX COCTUHCHHUS
KonTponbHas padora Ne3 1o
42 TeMeTI()(BamHeﬁpmHe Bubmmorexa LOK
https://m.edsoo.ru/00ae0el8
HEMETaJUIbl U UX COCTUHEHUSDY
OO61mas xapakTepucTHKa
XHMHYECKHUX JICMEHTOB —
MeTaJI0B. MeTaiuindecKas
43 CBSI3b U METAJNINYECKas Bubmmorexa LHOK
i https://m.edsoo.ru/00ael103e
KpUCTaJITTNYecKasi penéTka.
dusnueckue CBOMCTBa
METaJJIOB
XUMHYECKHE CBOHCTBA
44 METaJIIoB. bubmuorexa [JOK
DNEKTPOXUMHUYECKUN PsifL https://m.edsoo.ru/00ael 156
HaIIpsDKEHUN METaJUIOB
45 OO6mmme crmocoOb! MOTydeHUs bu6mmoreka [IOK

MeTaiuioB. CILIaBhI.

https://m.edsoo.ru/00ael 156
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Brruncnenus no ypaBHeHHIM
XMMHMYECKHUX PEaKIUH, €CIIN
OJIMH U3 PEAreHTOB CONCPKUT
IIPUMECHU

46 [TonsTHEe 0 KOppO3UN bubmuoreka LIOK
METaJJIOB https://m.edsoo.ru/00ael278
47 [IlemouHbIe METAILITBI bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
43 OKCHUBI M TUAPOKCHUIBI bu6mmoreka [JOK
HATPHS U KaJus https://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMeIbHBIE METAILIBI bubnuorexa [JOK
— KaJbIIUHA U MarHUi https://m.edsoo.ru/00ael5e8
50 Baxueiimne coequHeHUS bu6mmoreka [JOK
KaJIbIIMs https://m.edsoo.ru/00ael5e8
51 O06o06mmeHue
CcHUCTeMaTH3alvs 3HaHUH
5) JKECTKOCTh BOJBI U CIOCOOBI bub6moreka [JOK
e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o
53 TepMe ")KéCTKOCl’DFL BOJBI U bubmorexa HOK
N " https://m.edsoo.ru/00aelae8
METOJIbI €€ yCTpaHEHUS
54 ATTOMHI bub6mmoreka [IOK
https://m.edsoo.ru/00aelc64
AmdoTepHbIe cBOICTBa bub6muoreka [IOK
55
OKCHJIa ¥ THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
36 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COTU bu6mmoreka [JOK
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xenesa (II) u xenesza (11I)

https://m.edsoo.ru/00ae35e6

58

O06006111EHE U
cUCTeEMaTHU3anus 3HaHUU

59

[TpakTrueckas padota Ne 7.
Pemenne
SKCHEPUMEHTAJIbHBIX 3a/a4 110
TeMe «Bakaeuine MeTalibl U
HUX COCIUHCHUS

bubnuoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Berancnenus no ypaBHeHUSAM
XMMHUYECKHUX PEaKIHH, ECIIN
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COAECPIKUT
npuMecHu. Beraucienus
MacCOBOM J0JIH BbIXOJa
MIPOAYKTA PEAKIINU

bubmuoreka [IOK
https://m.edsoo.ru/00ael1750

61

O06006111IEHE U
CUCTEMATU3AaLU 3HAHUN

62

Kontponbnas padota Ne4 mo
TeMe «Baxuelnime MeTaisl 1
UX COEIUHEHUSD)

63

BemectBa u matepuainsl B
MOBCEIHEBHOM KU3HU
JenoBeKka

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3{50

64

XHUMHUYECKOE 3arpsi3HEHUE
OKpYXKAaroIle Cpeabl

bu6mmorexa [JOK
https://m.edsoo.ru/00ae4270

65

Ponp xumMuu B PCUICHUN
OKOJJOTHYCCKHX HpO6J’I€M

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

66

PeseprubIil ypok. O600mieHme

bu6mmoreka [IOK
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U cUcTeEMaTU3alus 3HaAHUI

https://m.edsoo.ru/00ae0d0a

67 PezepBHblit ypok. O0o01enue 1 bubnuorexa LIOK
M CHCTEMAaTH3aIus 3SHAaHUI https://m.edsoo.ru/00adb33¢
68 PeseprubIil ypok. O6006meHe | bubnuorexa [JOK
YA CUCTEMAaTHU3aLMs 3HAHUI https://m.edsoo.ru/00ad9cb2
OBILEE KOJIMYECTBO YACOB 68

10 [TIPO'PAMME
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

[To Teme: «IlepBoHayanbHbIE XUMHYECKUE TTOHITUSY

1.1

pPacKpbIBaTb CMBICI OCHOBHBIX XWUMHYECKMX IIOHATHH: aTOM,
MOJIEKYJ1d, XUMHUYECKHUH DIIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOJHAsA), BaJEHTHOCTb,
OTHOCHUTEIIbHASI aTOMHas M MOJIEKYJSIpDHAas Macca, KOJHUYECTBO
BEILIECTBA, MOJIb, MOJISIpPHAas Macca, MaccoBas JOJS XMUMHYECKOro
AJIEMEHTA B COEIMHEHUH, MOJISPHBIN 00bEM, XUMHUECKasl peakLus,
KiIaccu(uKalusl — peakUui: peakUud COEAMHEHUs, peaklHH
pa3oKEHUs, peakUuM 3aMELICHMs, peakuuu OOMeHa, 9K30- U
SHIOTEPMHUUYECKUE PEAKIIMU, TEIUIOBOM A(PPEKT peakiyu, pacTBop,

MaccoBas JIOJIsI BEMIECTBA (MPOIEHTHAsI KOHIICHTPAIIUs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBLIX XHMMHUYCCKHUX MOHATUH H

MNPUMCHATD OTH IIOHATHA ITPH OIMMCAHKUU BECUICCTB U UX npeBpameHI/Iﬁ

1.3

HUCIIOJIb30BATh XUMHUUYCCKYIO CHUMBOJIMKY IJII COCTABJICHUA (bOpMy.TI

BEILECTB U YPABHEHNUN XUMUYECKUX PEAKLIUN

1.4

pPacKpbIBaTb CMBICII 3dKOHOB COXpPAaHCHHA MACChl BCHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHaA

ABoraapo

1.5

OIPCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHaprIX

COCAUHCHHUAX

1.6

KJIaCCU(UIUPOBATh XUMHUYECKHE peakuu (M0 YUCIy M COCTaBy

YUYaCTBYIOUIMX B PEaKIH BEUIECTB, 0 TEII0BOMY 3P PeKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJISIDHYIO U MOJIAPHYHO MacCChbl

BCIICCTB

1.8

BBIUUCIIATH MAaCCOBYIO JIOJIFO XMMHYECKOTO 3JIeMEHTa 1o (opmyJe

COCINHCHUA,

1.9

BBIYUCIIATH MaCCOBYHO JOJIHO BEIIECTBA B PACTBOPE




1.10

MPUMCHATHE CCTCCTBCHHOHAYYHbBIC MCTO/AbI ITO3HAHUS — Ha6J'IIOJICHI/IC,
HU3MCPCHHUC, MOJCIMPOBAHUC, SKCIICPUMCHT (peaHBHHﬁ u

MBICJICHHBIN )

[To Teme: «BaxkHeilmme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTBY»

2.1

PaCKpbIBaTb CMBICI OCHOBHBIX XHUMHWYCCKUX TOHSTHH: OKCHA,

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

OTIpE/EIATh MPHUHAJIKHOCTh BEIIECTB K OMPENCIIEHHOMY KIlaccy

coeMHeHui 1o popmynam
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KJ1acCU(UIIUPOBATh HEOPTAaHUYECKUE BEILIECTBA
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XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPIK/IAs ONMUCAHUE TTPUMEPAMHU
MOJIEKYJISIPHBIX ~ YPAaBHEHHH  COOTBETCTBYIOUIUX  XMMHYECKUX

peakuui

2.5

IMPOrHO3NPOBATH CBOMCTBA B€IIECCTB B 3aBHCHUMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HPOTCKAHUA XUMHYCCKUX

HpeBpaHICHI/II\/JI B PA3JIMYHBIX YCIIOBUAX

2.6

CIIeI0BAaTh IIpaBHJIaM IIOJIB30BAHUSA XUMHUYECKOM IIOCYIOM H
na0opaTOpHBIM 00OpYJOBAaHUEM, a TAaK)Ke MpaBHiIaM OOpalleHUs C
BELIECTBAMU B COOTBETCTBHUM C HMHCTPYKIMSMH IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO MOJTYYEHUIO U COOMPaHMIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOAA U KUCIOPOAA), IPUTOTOBICHUIO
pacTBOpPOB C OIpEIeJEHHOW MaccoBOM Jlofiell pacTBOPEHHOTO
BELIECTBA, MJIAHUPOBATh U NMPOBOJUTH XMMUUYECKUE SKCIIEPUMEHTHI
[0 PAacrO3HAaBAaHUIO PACTBOPOB INEIOYEH M KHUCIOT C IOMOIIBIO

MH/IUKATOPOB (JTakMyC, (heHoNPTaTCHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIPOBOJUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON peakuu

[To Teme: «llepmomnueckuii 3akoH u llepuoauueckas cucrema
xumuueckux snemeHTtoB JI. M. MengeneeBa. CTtpoeHHe aTOMOB.

Xumudeckas cBI3b. OKUCINTEILHO-BOCCTAHOBUTCILHBIC peakuum»

3.1

PaCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUH: SAPO aToOMa,
AJIEKTPOHHBIA CJIOM aToMa, aToMHas OpOuTanb, paauyc aToMma,
XUMUYECKas CBsA3b, IOJIIPHAs U HENOJSApHAs KOBAJCHTHAs CBSA3b,
JJIEKTPOOTPULIATEIILHOCTE, HWOHHAs CBA3b, WOH, KATHOH, AaHWOH,

CTCIICHb OKHMCJICHHUA




3.2

KHaCCI/Iq)I/IIII/IPOBaTB XUMHNYECKHUE 3JIEMECHTBI

3.3

OIMCHIBATh M XapaKTepu30oBaTh TabamuHyto Gopmy Ileprogmueckoii
CHCTEMbl XMMHUYECKHMX 3JIEMEHTOB: pa3ivyaTh IMOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynmna (brpymma)y,

«MaJiple» U «OOJIbIINEY ICpUOabI

34

packpeiBaTh cMbich [lepuoandeckoro 3akona [[.M. MeHnneneena:
JNEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJUYECKOW  3aBUCUMOCTH
CBOWCTB XHWMHYECKHMX DJIEMEHTOB OT HX [OJOXKEHUS B

IIepnonnueckoii cucreme

3.5

COOTHOCUTh OO0O3HAUEHHUsS, KOTOphle UMEIOTCS B  TaOIHUIE
«Ilepuognyeckass  cucteMa  XuMHU4Yeckux  anemeHtoB .M.
MenzeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsj sjapa, oOlee YHciio

3JIEKTPOHOB U PacHpeiesIeHUEe UX MO IEKTPOHHBIM CIIOSIM)

3.6

ONMpPECACIIATL  CTCIICHB  OKHUCJICHHUA  DJICMCHTOB B 6I/IHapHLIX

COETUHEHUIX

3.7

ONpEAENATh BHUJI XUMHYECKON CBSI3U (KOBAJIEHTHAs U HMOHHas) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
IpoBepPsAeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl

1

ITo Teme: «BemiecTBo U XUMHUYECKas pCaKnus»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSATHUN: pPacTBOD,
ANEKTPOJIUTHI, HEIIEKTPOIUTHI, 3JIEKTPOIUTHUECKAsS IUCCOLMALINSA,
peakuuu MOHHOTO oOMeHa, KaTalnu3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTumbie U HEoOpaTUMbIe peakuuu,
OKHCJIUTETbHOBOCCTAHOBUTEIHHbBIE peaxiu, OKUCJIUTENb,
BOCCTAaHOBUTENb, OKHUCIECHHUE M BOCCTAHOBJIEHUE, aJIJIOTPOIIHNS,
aMmpOTepHOCTh, XHMMHMYECKas CBsS3b (KOBAJIEGHTHAs, HOHHA,
MeTaJUTMYecKas), KpHUCTAJUIMYecKass pemérka, CIJIaBbl, CKOPOCTh

XHUMHYECKOH peaKnuu

1.2

HUIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBLIX XMMHUYCCKHX MOHATUH U

MPUMCHATH 3TU IOHATUA TP OITMCAHNU BCUICCTB U UX HpeBpameHHﬁ




1.3

COCTABJISITh YPAaBHEHHUS AIEKTPOJUTUYECKON ITHUCCOLMALNNA KHUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILLEHHBIC YPAaBHEHUSA pEaKLUil

HOHHOTO 0OOMEHA

1.4

PaCKpBIBATE CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MOoCPpCACTBOM COCTABJICHUA 3JICKTPOHHOI'O 0anaHca 3THUX peaKHI/Iﬁ

1.5

MPOBOAUTDH PACUETHI 110 YPAaBHEHUIO XUMUYECKOMN peakiuu

ITo Temam: «HemeTtamnbl U MX coequHEHUs» U «MeTamwibl U UX

COCOAUHCHU A

2.1

XapakTepu3oBaTh  (OmHMCHIBaTH) oOmMe W crnenuduyeckue
XHUMHUYECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOATBEPKIAs
OMHCaHWE TPUMEPAMHU MOJEKYJISIPHBIX M HWOHHBIX YpaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

2.2

COCTAaBJIATH YPABHCHUA peaxunﬁ, MOATBCPKAAIOIMUX CYHIECCTBOBAHNEC

TeHETHUYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMIHBIX KJIACCOB

23

MMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTH ITPOTCKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B pa3JIM4YHbIX

YCJI0BUAX
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cleoBaTh IMpaBWJIaM TOJB30BAaHUS XHUMHUYECKOM TMOCyIoi U
nabopaTOpHBIM 00OPYJOBAHUEM, a TAK)Ke MpaBHJIaM OOpaIeHHs C
BEILIECTBAMH B COOTBETCTBHUHM C HMHCTPYKIHMSIMH IO BBIIOJHEHHUIO
a00PATOPHBIX XUMUYECKUX OTBITOB TIO MOJIYYCHHUIO W COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (aAMMHaKa U YTIEKUCIIOTO ra3a)

2.5

MPOBOJIUTh PEAKIIMH, TOATBEP)KAAMONINE KAYeCTBEHHBIH COCTaB
Pa3JIMYHBIX BCIICCTB: PpaCIlO3HABATL OIIBITHBIM HYTéM XJopuna-,
Opomun, womupa, KkapOoHar, Qocdar, cummkar, cynabdar,
TUAPOKCUANOHBI, KATHOHBI aMMOHHA, MOHbBI U3YYCHHBLIX MCTAJIJIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB

[To Teme: «XuMHs 1 OKpy>Karolasi cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMmMuyeckux moHsatwil: [1JIK

BCIICCTBA; KOPPO3Ud MECTAIJIOB

3.2

MPUMEHITh OCHOBHBIC ONEPAIlMU MBICIUTEIBHONW JESITeIbHOCTH —
aHaJM3 W CHHTE3, CpaBHEHHWE, OOOOIICHHE, CHCTEMaTH3AIHIO,
BBISIBJICHUE TPUYHMHHO-CJICICTBCHHBIX CBSI3€H — JUIS W3y4YCHHUSI

CBOMCTB BCIICCTB U XUMHYCCKHUX peaKm/Iﬁ; €CTCCTBCHHOHAYYHBIC




METOAbl TO3HAHUA — HAOIIOJIEHHWE, W3MEpPEHHe, MOJEIUPOBAHUE,

AKCIIEPUMEHT (peaabHbIN U MBICICHHBIN )




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMbIi 3J1€MEHT COACPKAHUS

1

HepBOHaqaﬂbHBIe XUMHWYECKUC ITOHATHUA

1.1

[IpenmeTr xumun. Ponp XUMHUM B KU3HU 4YEIIOBEKAa. XUMHUS B CUCTEME HAyK.
Tena u BemecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BC€IICCTB

1.2

Ilonstue o METOJaxX ITIO3HAHUSA B XUMHH. Ywucteie BCIICCTBA U CMECH. Crioco0n1

pasaciICHUsA cMmeceit

1.3

ATOMBI U MOJICKYIJIBI. Xumudeckrue »iaeMeHThl. CHMBOIBI XHMHYECKHX

aeMeHTOB. [IpoCcThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHoOcHTenbHAas  aTOMHas — Macca.
OtHocuTenbHas MoJIEKyJsipHas Macca. MaccoBas J10J11  XMMHUYECKOTO

9JICMCHTA B COCAMHCHNHU

1.5

KonnuectBo BemectBa. Moisib. MonsipHass macca. B3auMocBsI3b KOJIMYECTBA,
Macchl U YUCIA CTPYKTYPHBIX €AMHHUII BellecTBa. Pacuérel mo ¢opmynam

XUMHNYECKUX COC)II/IHeHI/Iﬁ

1.6

DU3NYECKUE U XUMUYECKUE ABJIEHUA. XUMUYECKasl peakuus U €€ IpPU3HAKH.
3aKOH  COXpaHEHHMsI  MacChl  BEIIECTB.  XUMHUYECKHE  YpPaBHEHHS.
Knaccupukanus XUMHYECKHX  peakuuid  (COSAMHEHHUS,  Pa3JIOKCHUS,

3aMeIIeHus, OOMEeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOHW TMOCYAO0M, C
npaBwiIaMy pabOTHI B TabOpaTopuu ¥ puéMaMu 00paIieHus ¢ 1a00paTOpHBIM
o0opysOBaHHEM, H3Yy4Y€HHE M OINUcaHue (U3MUECKUX CBOMCTB 00pa3loB
HEOPTaHWYECKUX BEIIeCTB, HaOMIOAcHHE (u3nvecknx (IUIaBJICHUE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KUTICHUE W KOHJIEHCAIUS BOJIbI) U
XUMHUYECKHX (TOPEHHE CBEYH, MPOKAIMBAHME MEIHON  IPOBOJIOKH,
B3aMMOJICIICTBHE MeJla C KHUCJIOTOW) SIBJICHHM, HaOJIOJeHHWE U OIHCaHUE
NPU3HAKOB TMPOTEKAHWS XHMHYECKUX pPEaKknuil (pa3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUAOM Oapus, pasloKeHue
ruapokcuaa menu(Il) mpu HarpeBanuu, B3aMMOCHCTBUE Keje3a C paCTBOPOM
coym meau(Il), m3ydenne cnoco0oB paseieHust cMecei (¢ TOMOIIBI0 MarHuTa,

¢unpTpoBaHMe, BHIMAPUBAHKUE, AUCTHWILIIAIMS, XpoMaTrorpadus), IpoBereHue




OUMCTKHM TOBapE€HHOM conM, HaAOMIOJIEHUE U ONUCaHHE pe3yJbTaToB
MIPOBEICHUS OTbITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MACChl, CO3/1aHHE

MoJieIe MOJIEKYJI (I1apOCTEPIKHEBBIX)

Baxueiime npeacTaBUuTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech raso. CoctaB Bo3myxa. Kucimopox — aseMeHT U mpocrtoe
BemecTBo. HaxoxeHune kuciopoaa B mpupoje, pu3ndeckue U XMMUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxkcunel. Ilpumenenue kucinopona. Crnoco0Obl
HOJy4eHHs KUCIIOpOoJa B JIa0OpaTOPUU M MPOMBIIUIEHHOCTH. KpyroBopor

Kucopoaa B mpupoe. O30H — aJuIOTpoIHast MOAU(PHUKALUS KUCIOPOIa

2.2

TennoBoil 3¢ ¢dekT XUMUUECKOH peakiuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMHUYECKHE peakuuu. TOIMBO: yroib U METaH. 3arps3HEHHE

BO3/1yXa, YCHWJIEHUE NMapHUKOBOTO 3 peKTa, pa3pylieHrne 030HOBOTO CIIOs

2.3

Bonopon — anement u npocroe BewecTBo. HaxoxkaeHue Boxopoa B IpUPOAE,
¢usnueckre M XUMHYECKHE CBOMCTBA, TNPHUMEHEHHE, CIOCOObI MOIyYeHHS.

Kucnors!l 1 conu
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MonsipHblii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSAM

2.5

®duznyeckue CBOWCTBA BOJABL. Boma Kak pacTBopurtenb. PacTBopsl.
HacpiiienHpie 1 HEHACBIIEHHBIE PACTBOPBI. PACTBOPUMOCTB BELIECTB B BOJE.
MaccoBasg 10751 BelIeCTBa B pPacTBOpE. XHUMHYECKHE CBOWCTBA BOJIbI.
OcHoBanus. Posib pacTBOpoB B MpupoJe U B KU3HU 4enoBeka. Kpyrosopot
BOJIbI B TMpUpOJAE. 3arps3HEHUE MNPUPOAHBIX BoA. OXpaHa W OYUCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudpukanus Heopranmdeckux coenuHenwmit. Oxcuapl. Kiaccudukanus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHUCIOTHbIE, aM(oTepHble) u
HeconeoOpasyrone. Homenknatypa okcumoB. Ousnyeckne U XUMHUYECKUE

CBOMCTBa OKCHIOB. HOHy‘ICHI/Ie OKCHIOOB

2.7

OcHoBanus. Krnaccudukanus ocHOBaHWH: MmMIETOYM W HEPACTBOPUMBIC
ocHoBanus. HoMeHnknarypa ocHoBanuii. usndyeckue 1 XUMHYECKHUE CBOMCTBA

ocHoBaHMi. [TomyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndeckue u
XUMHYECKHE CBOMCTBa KUCIOT. Psanm aktuBHOocTu MetauioB H.H. bekerosa.

[Tonyuenne kucior

2.9

Comu. Homenknatypa coseil. @u3nueckrue U XUMHUYECKHE CBOWCTBA COJICH.

ITonyuyeHue conei




2.10

TI'enernmueckas cBsI3b MCXKAY KilaCCaMU HCOPraHNYCCKUX COGI[I/IHGHI/II\/'I

2.11

XWMHUYECKUN JKCIEPUMEHT: KAadyeCTBEHHOE OINPEIEICHUE COIASP KAHUS
KHUCTIOpOJia B BO3MyXe, MONydYeHHEe, coOupaHue, paclio3HaBaHUE U H3yueHUe
CBOICTB KUCJIOpOAA, HA0JI0IEHUE B3aUMO/IEUCTBUS BELIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHUS U MPEKpPAIEHUS TOpeHus (1moxapa), 03HaKOMIICHHE
¢ oOpa3laMy OKCHIOB M OIMCAaHWUE WX CBOWCTB, IMOJy4eHHE, COOMpaHHe,
pacro3HaBaHWE M W3YYEHHE CBOWCTB BOJOpPOJAA (TOpEHHUE), B3aUMOJCHCTBHE
BOZIOpO/A c OKCHJIOM meau(1l) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHAaIOB), HAOIIOIEeHUE OOpa3IOoB BELIECTB KOJUYECTBOM | MOJIb,
UCCJIEJOBAaHUE OCOOEHHOCTEM pAcCTBOPEHMsI BELIECTB C  pa3IU4YHOMN
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMpEAENEHHOM MaccOBOU
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOJCHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KaiableM) (BO3MOXXKHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOR),
OIpe/IeNIeHuEe PacTBOPOB KHUCJIOT M IIENOYEN € MOMOUIbI0 HHAWKATOPOB,
UCCIIeIOBaHHE OOpPa3I[OB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HAOJNIOZICHUE M3MEHEHUsS OKpacKh HWHAMKATOPOB B PAaCTBOpax KHUCIOT H
miesovei, n3ydeHue B3aumojercteus okcuaa meau(Il) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C MeETajUlaMH, peaKIuil HeUTpalu3aluu, MOJy4YeHHEe
HEPACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJHOTO MeTajyia JApPYyTuM H3
pacTBOpa COJM, PELIEHNE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxueimme

KJIaCCbl HCOPTaHUYICCKHX COCHHHGHHﬁ))

ITepuoanueckuii 3akoH u [leproanueckasi cuCTeMa XUMUYECKHX SJIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsI3b. OKUCIUTENbHO-

BOCCTAHOBUTEIIBHBIC pCaAKIINN

3.1

[lepBbie TONBITKM KiIaccH(UKAUM XUMHUYECKHUX d3JeMeHTOB. [loHsTHe O
IpyMNIax CXOAHBIX 3JEMEHTOB (ILEIOYHBIC U IET0YHO3EMENIbHbIE METaJlIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. llepmoanueckass cucremMa XUMHUYECKUX DIIEMEHTOB
AWM. Menneneea. Koporkonepuoanas U UIMHHONEPUOAHAs (POPMBI
Ilepronnueckont cucremsl xumuueckux dnaemeHToB .M. Menneneesa.
[Iepuons!l u rpymnmbl. @U3NUECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa M rpyuribl 3JICMCHTA

3.3

Ctpoenue aromoB. CoctaB aToMHBIX siiep. M3oTombl. Dnexktponsl. CTpoeHue

DIIEKTPOHHBIX O00O0JOYEK aTOMOB TEpBBIX 20 XUMHYECKHX DJIEMEHTOB




[Tepnoanueckoii cuctemsl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA 10 ero nonoxeHuro B Ilepuoanueckoii cucreme /[.1. Menneneesa
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3aKOHOMEPHOCTM M3MEHEHHs paJuyca aTOMOB XHMHUYECKHUX 3IIEMEHTOB,
METAUIMYECKUX M HEMETAJUNIMYECKHUX CBOWMCTB IO TpymmnaM M MEPUOJAM.
3nauenue lleproanyeckoro 3akoHa u I[lepuoanueckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HaykKu W npakTtuku. .M. MenaeneeB — y4y€Hbli U

I'paXKaaHHUH

3.5

Xumuyeckasi cBsi3b. KoBasneHTHas (MoyisipHAss M HEMOJSIpHAsl) CBS3b.

DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBSI3b

3.6

Crenenb okuciacHus. OKHCIUTESIFHOBOCCTAHOBUTCIIHHEIC pCaKkuu. Hpoueccm

OKHCJICHHS B BOcCTaHOBIEHMA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH SKCIEPUMEHT: H3y4YeHHE OOpa3loB BEUIECTB METAUIOB U
HEMETAJIIOB, B3aUMOJIEHCTBUE THIPOKCHJA LIMHKA C PacTBOpaMH KHUCIOT U
niesouei, NpoOBEACHUE ONBITOB, WILTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX pCaKI_[I/Iﬁ (TOpeHI/IC, PpCaKkuu pa3jioKCHUs, COCI[I/IHCHI/IH)

9 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKaHUSA

BCH_[CCTBO U XUMHUYCCKaAA pCaKIus. HOBTOpCHI/IC

1.1

[lepuonnueckuii 3akoH. I[lepuoanueckas cucTeMa XUMHUYECKHUX BJIEMEHTOB
J.U. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KM, KaJIbIUd M HUX
COEIMHEHUN B COOTBETCTBHUM C IOJIOKEHHEM 3JIEMEHTOB B llepuoanueckoit

CUCTEMEC U CTPOCHHUEM UX aTOMOB

1.2

CtpoeHune BeIIeCTBA: BHUABl XUMHUYECKON CBS3U. THMBI KPUCTATTMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKON
peméTkn W BUJAa XUMUYECKOW cBs3u. Kiaccudukamuss ¥ HOMEHKJIATypa
HEOPraHMYECKUX BeUIeCTB (MEXIyHApOJIHAs W TpUBHUATbHas). XUMHUECKUE
CBOICTBA BEILIECTB, OTHOCSUIUXCS K PA3JIMYHBbIM KJIacCaM HEOPraHWYECKUX

COC,ZLHHGHHf/'I, TCHCTUYCCKAs CBA3b HCOPTAaHNUYCCKUX BCIICCTB

1.3

Knaccudukarus XMMUYeCKUX peakuuid M0 pa3IMuHbIM NPpU3HAKaM (110 YUCITY
M COCTaBy yYacCTBYIOUIMX B PEAKIMU BEIIECTB, O TEIUIOBOMY 3P (eKTy, 1o
U3MEHEHUIO CTENEeHEeH OKHCICHHUS XUMHUYECKUX 3JIEMEHTOB, IO OOPAaTUMOCTH,

M0 y4YacTHIO Karajau3aropa). OK30- W DJHIOTEPMHUYECKHE PEaKIuH,




TEPMOXUMHNYCCKUC YPABHCHHA. IlonsTue o CKOpPOCTH XHUMHYISCKOM peaKkuuu

1.4

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakuusx. [lonsrtue o
TOMOT€HHBIX M TE€TePOreHHBIX peakuusax. [loHsATHE O XMMHYECKOM
paBHOBecuH. DaKTOpbHI, BIUSIOUIME HAa CKOPOCTh XMMHMYECKOH pEaKkIuu M

IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHA

1.5

OKHUCIINTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakunu. (CocTaBieHUE ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUUH € MCIOJIB30BaHUEM METO/a

AJIEKTPOHHOTO OallaHca

1.6

Teopust HNEKTPOTUTUYECKON TUCCOLUALIAN. DIEKTPOJIUTHI U HEIIEKTPOIHUTHI.
KatnoHnsl, aHMOHBI. MeXaHU3M AMCCOLMALMY BEIIECTB C Pa3IMYHBIMHU BUAAMHU
XuMHUIecKol cBs3u. CreneHs auccoruanui. CUiabHbIC U Ca0bIe AIEKTPOIIUTHI.
Peakiiun monHoro oomMeHa. Y cloBus MPOTEKaHUS PEAKIIM MOHHOTO OOMEHa,
IIOJIHBIE M COKpAalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHUCIIOT,
OCHOBaHWUW U COJIEH B CBETE TMPEJACTABICHUNH 00 AICKTPOIUTHUECKON

nucconmanuu. KauecrBeHHbie peakiiuu Ha HOHBL. [ToHsITHE O THApPONIM3E Coeit

1.7

XUMHUUECKUN SKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMHM KPHUCTAIIIMUECKUX
PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAIJIOB U HeMeTasioB (rpadura u
arMa3a), CIO0XKHBIX BEHIECTB (XJIOpHUIa HATPHs); UCCIEAOBAHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW PEaKIMH OT BO3JCHCTBUS PA3UYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILECTB,  Ipolecca
JMCCOLMAUY  KUCIIOT, IIeinodeil M cojeld (BOSMOXKHO HCIOJIBb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJCHUE OMBITOB, HUIIOCTPUPYIOUUX MPU3HAKU
IIPOTEKaHUsl peakuuil MOHHOro oOMeHa (oOpa3oBaHME OCa/JKa, BBIJIEICHUE
raza, oOpa3oBaHHME BOJbI); ONBITOB, WJUIIOCTPUPYIOLIMX  MPUMEPHI
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX peaxmmii (ropenwue, peaxnuu
pa3oKEHUs,, COCIMHEHMs); pACllO3HABAHWE HEOPraHMYECKUX BEIIECTB C
MOMOIIBI0 KAYECTBEHHBIX PEaKIMil Ha MOHBI; PEHICHUE YKCIICPUMEHTATBHBIX

3aga4

HemeTtannsl 1 uxX coeTMHEHUS

2.1

OOmass xapaktepuctuka ramoreHoB. (OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne W (QHU3MUECKHE CBOICTBa
MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha MpPUMEpE XJIopa
(B3auMoielicTBUE ¢ METalllaMi, HEMETAJUIaMHU, 1el104amMu). XJI0pOBOJOPOLI.

Consanas KHCJI0OT4a, XHMHUYCCKHC CBOﬁCTBa, MOJIY4YCHUEC, IIPUMCHCHUC.




JeiicTBUe XJiOpa M XJOPOBOJOPOJA HA OPraHU3M 4YejoBeka. BakHeimme

XJIOPpUABI U UX HAXOXKIACHUC B IIPUPOAC

2.2

OObmas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeNeHu oOKucieHusa. CTpoeHue u (pru3nueckre CBONCTBa
MPOCTBIX BEIIECTB — KHUCIOPOAAa W Cepbl. AJUIOTPOMHBIE MOIU(DUKALNUU
KHCJIOpOJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
busznyeckue W XuUMHUeckue cBoOMCTBA. OKCHUIBI cepbl KaK MpPEICTaBUTENN
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTAa, (1)I/I3I/I‘-IGCKI/IC A XUMHUYECKHE CBOMCTBA
(obmue xak mpeacTaBUTeNs Kiacca KUCIOT U cnenuduieckue). XUMHUECKHUe
peaKIyy, Jexaluye B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a MOy4YeHUs! CepHOU
kucnotel. [Ipumenenue. Conu cepHOW KHCIOTHI, KQUeCTBEHHAs Peakius Ha
cynbdaT-uoH. Haxoxxaenue cepbl 1 €€ COeIMHEHHI B NMpUpojie. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpellbl COSAMHEHUSIMHU Cepbl (KUCIOTHBIEC JOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS

23

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymibl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCICHUA. A30T, paclpOCTpPaHEHHE B
npupoze, pusnueckue U XuMuieckue cBoiictea. KpyroBopot azora B mpupoe.
AMMuak, ero (Qu3MuecKue M XHUMHUYECKHE CBOMCTBA, IOJIy4YE€HUE U
npumeHeHrne. Coiau aMMOHUS, WX (PU3MYECKHE W XUMHUYECKUE CBOMCTBA,
npuMeHeHHne. KauecTBeHHas peakiys Ha MOHbl aMMOHHUA. A30THasi KUCIIOTA,
e€ monyueHue, (QUINYECKUE U XHUMHYECKHE CBOHCTBa (0o0mMe Kak
IpeJCTaBUTENIA Klacca KUCIOT U crienuduyueckue). Vicnonap3oBaHne HUTPAToB
U collel aMMOHHUS B KadecTBE MMHEPAJbHBIX YIOOpeHui. XuMudeckoe
3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COeANHEHUSIMU a30Ta (KMCIOTHBIE JTOKIM,

3arpsi3HEHUE BO3/yXa, OUBBI U BOJOEMOB)
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docdop, amnoTponHsie MoguduKauu Gochopa, GU3NIECKUe U XUMUIECKUE
cBorictBa. Oxcua dochopa(V) u dochopnas xucimora, dusmdyeckue u
XMMUYECKHEe CBOMCTBa, mosryueHue. Mcmons3oBanue (ocdaToB B KauecTBe

MUHEPATBHBIX YI00pEeHH

2.5

OObmas xapakrepuctuka 3eMeHTOB [VA-rpynnsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHM OKHCICHMSA. YTJIepoJ, aNIOTPOIHbIE
MoauUKAIMKN, PACTIPOCTPAHCHUE B MpHUPOJE, (U3NYECKUEe W XUMHUYECKUE
cBoiicTBa. Ancopbuus. KpyroBopot yrieposaa B npupoje. OKcuabl yriepoaa,
nux q)HSI/IquKI/Ie U XUMHYCCKUEC CBOﬁCTBa, )ICﬁCTBHC Ha KMBBIC OpPraHMU3MBbI,

MOJIYYCHHEC U IPUMCHCHUC. DKOJIOTHUECKHE HpOGJ’ICMLI, CBA3aHHBIC C OKCHUAOM




yrinepona(IV); rumoresa rio0anbHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
sbdekr. YrompHas KHCIOTa U €€ coiM, WX (PU3UYECKHe U XUMHUYECKHE
CBOIICTBa, Mody4YeHHe U npuMeHeHue. KauecTBeHHast peakuusi Ha KapOoHaT-
noHbl. Vcrnonb3oBaHnue KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

IlepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COETUHEHUSIX
yriaepojaa (MeTaH, 3TaH, JTWJICH, al€TWIEH, 3TaHOJ, TJHUIEpPUH, YKCyCHas
kuciora). Ux coctaB m xumuueckoe crpoeHue. [lonstue o Ouonoruuecku
BaXHBIX BEILECTBAX: XHpaX, O€JIKax, yIJIeBoJaXx — M HUX pOJU B JKU3HHU
yejnoBeka. MarepuasbHOE €IMHCTBO OpPraHMYeCKMX W HEOPraHWYecKUX

COECUHEHUN

2.7

Kpemuwuii, ero ¢usuueckie W XUMHYECKHE CBOMCTBA, MOJyYECHHE U
npumenenne. CoequHeHus] KpeMHusi B mipupojae. OOmue mpencraBicHust 00
okcuze kpemuusa(IV) u kpemHueBoit kuciaoTe. CHIMKATBI, UX HCIOIb30BaHHUE
B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH. BakHe#lne CTpouTeIbHbIC
MaTepuabl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH, jkene300eToH. [Ipobiiembl
0€30IaCHOTO0 HCITOJIb30BaHMS CTPOMTEIbHBIX MAaTCPHAIOB B IOBCEIHCBHOM

KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJIIHOU KHCJIOTBI; IIPOBEICHUE KAUECTBEHHBIX PEaKIMi Ha XIJIOPUJI-
MOHbl M HAONIOJCHHE MPHU3HAKOB MX MPOTEKAaHHUS; OMbBITHL, OTpaXkarollue
¢du3nuecKkre 1 XMMUYECKHE CBOICTBA rallor€HOB U UX COSMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHATIOB); O3HAKOMIIEHHE C 00pa3lamMH XJOPHI0B
(raJloreHN1I0B); O3HAKOMJIGHHME C oOpasuamu cepbl U €€ COCITUHEHUSIMHU
(BO3MOXHO HCTIOJB30BAaHUE BUICOMATEPHANIOB); HAOIIOJEHUE TIpolecca
o0yriMBaHuUs caxapa IoJl IeHCTBHEM KOHLIEHTPUPOBAHHOMN CEPHOM KHUCIIOTHI;
M3y4YeHHE XMMHUYECKHX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHOW peakIuu Ha Ccyib(ar-uoH M HaOJoJeHHe MpHu3HaKa eé
MPOTEKAHUs; O3HAKOMJICHUE ¢ (PU3NYECKHUMH CBOMCTBaMH a3oTa, (ochopa u
UX COEIMHEHUH (BO3MOXHO HCIOJIb30BAaHHE BHJIEOMATEPUANIOB), 00pa3laMu
a30THBIX U (OCHOPHBIX yAOOpPEHUH; TOIy4eHHE, COOMpaHKe, pacCliO3HABAHKE
U U3y4YECHHE CBOMCTB aMMHAKa; MPOBEACHNUE KAaUE€CTBEHHBIX PEAKIMIl HA UOH
aMMOHHUA U (dochaT-uOH U H3yYEHUE MPHU3HAKOB HX MPOTEKAHUS,
B3aUMO/JICHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAJIOB); M3YYEHHE MOJIETEeH KpHUCTaNTMYECKUX

peméTok anMasa, rpadura, QymIepeHa; O3HAKOMIIEHHE C IPOLECCOM




azcopOLMu pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIVIEM U yCTPOMCTBOM
IPOTHBOra3a; MoJy4yeHHe, coOOMpaHue, paclo3HAaBaHUE U M3YyUCHHE CBOWCTB
YIJIEKUCIOro Tra3a; MpPOBEACHHME KAayeCTBEHHBIX peakuuid Ha kapOoHAT- M
CUJIMKAT-UOHBl U M3y4YCHHME IPU3HAKOB HMX IIPOTEKAHUSA; O3HAKOMIIEHHE C
MIPOIYKIIMEN CWJIMKATHOW MPOMBIIIJIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX

3aJ1a4 1Mo TeMe «BakHelIne HeMETaIbl U UX COSIMHEHUS

MeTanisl 1 UX COSIUHEHUS

3.1

OOm1ast XapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
X nosiokeHuss B llepuoamyeckod cucreMe XMMHMUYECKUX 3J1eMeHTOB J[.M.
Menpneneesa u crpoenust aToMoB. CTpoeHHe MeTautoB. MeTtandeckas CBs3b
U METAIMYECKasl KpUCTaUIMYecKas pEIETKA. DIEKTPOXMMHUYECKUN P

HaHpH)KeHI/II;'I MCTal1JI0B

3.2

duznueckre 1 XUMUYECKHE CBOMCTBa MeTaJlIOB. OO1IHe CriocoObI MOTyYeHHUS
METAJJIOB. HOHSITI/IG (6] KOppO3I/II/I MCTaJI1JI0B, OCHOBHBIC CHOCOGLI 3alIUTHI UX OT
koppo3un. CriaBsl (CTaab, 9yT'YH, JIOPATIOMUHANA, OpOH3a) U UX IPUMEHEHHUE

B OBITY ¥ IPOMBILICHHOCTH
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[llenounsle MeTasl: nosoxeHue B [lepuoauueckoll cucTeMe XMMUYECKUX
anemenToB /.M. MenaeneeBa; CTpO€HHE UX aTOMOB; HAX0XKIEHHUE B IIPUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha MpUMepe HaTpus U Kayus). OKCUabl
U TUAPOKCHIBI HATpUA W KaJusd. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COEIMHEHUN
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[llenouyHo3eMenbHBICE METANIBI MardHuki W KalbIUHd: IIOJIOKCHHE B
Ilepnonnueckoir cucreme xumMuueckux d3neMmeHtoB JI.MI. Menpeneesa;
CTPOEHHME MX aTOMOB; HaxoxJeHue B npupoje. Ouznyeckne U XUMHUECKUE
CBOMCTBA MarHusi W Kaiublivs. BakHeilmive coenvHEeHUs] KaJblus (OKCHUI,

THJIPOKCH, COJH). JKECTKOCTH BOABI U CIOCOOBI €€ yCTpaHEHHs

3.5

AmoMuHMi: nonoxeHue B Ilepuoanyeckoll cucreMe XMMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa;, cTpoeHHE aTOMa; HaxoxKJIeHue B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBa amOMUHMA. AMQOTEpHbIE CBOHCTBA OKCHJIA U

TUAPOKCUA ATTFOMUHUS

3.6

Kene3o: momoxenue B llepmoanueckord CUCTEME XUMHUUYECKUX 3JIEMEHTOB
H.N. MenneneeBa; CTpoeHUE aTOMa; HaxoXAeHUE B nipupoje. Pusnyeckue u
XUMUYECKHUE CBOMCTBA skene3a. OKcuipl, TUApoKcubl U conu sxeneza(ll) u

xene3a(Ill), ux coctas, cCBOICTBA M TIOJTyYCHHUE

3.7

XUMUYECKHUI HIKCIIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3liaMy METaJIOB U CILJIaBOB,




X (QU3NYECKUMH CBOWCTBAMU; W3YUYEHHE PE3yJIbTaTOB KOPPO3UH METAJIIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocoOeHHOCTEH
B3aMMOJICHCTBUSL OKCHMJA KaJbliUd MW HATpUs C BOAOM (BO3MOXHO
UCIOJIb30BaHUE BUJCOMATEPHATIOB); UCCIIEIOBAaHUE CBOWCTB KECTKOM BOJIbI;
nporecca TOpPEeHus Kejle3a B KHUCIOpPOoAE (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMN HAa MOHbI
(MarHusi, kanpuus, amoMuHusi, uuHka, skenesa(ll) m sxenesa(Ill), menu(Il);
HaOJII0IeHNE U ONIMCaHKEe MPOIIECCOB OKPAIIMBAHUSA TUIAMEHH HOHAMU HATPH4,
Kauss W KanblMs  (BO3MOXKHO — HUCIOJB30BaHUE  BUAECOMATEPUAJIOB);
ucciesioBaHie aM(pOTEepHBIX CBOWCTB I'MJIPOKCHAA AFOMUHMS M THIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIIBHBIX 33/]1a4 10 TeMe «BaxHeliue MeTabl

Hn UX COCIUHCHUA»

XuMus u OKpYy’Karouiaga cpeaa

4.1

Hosrie MaTCpHrajibl U TCXHOJIOTHH. BemectBa u MaTCpHaJibl B HOBCCI[HGBHOI\/'I
JKHU3HU YeJIOBEeKa. XUMHUSI U 310pPOBLE. be3omacHoe KCIIOIB30BaHUE BEIIECTB U
XUMHNYCCKHX peaKquI B 6BITy. HepBaﬂ IoMomp Mnpu XUMHYCCKUX OXKOrax u

OTpaBJICHUSX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TPAMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxarorieit cpent [TJIK. Posib XumMuu B penieHur 3K0JIOTMYECKUX MPOOIIeM.
[TpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBINA Ta3, HETh),

MPOIYKTHI UX NEPepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3lioB MaTepraioB (CTEKJIIO, CILIIaBbI

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaJ'ILI)




INPOBEPAEMBIE HA OI'D 10 XUMHUU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBePsIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K IPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHose ®I'OC

1

Hpe,I[CTaBJ'ICHI/IeZ

1.1

0 T03HABAEMOCTH SIBJIEHUH NPUPOJbI, MOHUMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHYECKON HAayKH KaK 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIlel KyJIbTypbl U MPaKTUYECKOM
NESTENIbHOCTH YeJIOBEKa B YCJIOBHSIX COBPEMEHHOTO OOIIECTBa;

IIOHUMaHHUE€ MECTa XUMHUH CPEAU APYTHUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAaX IMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCETOJAX HUCCICAOBAHUSA BCIICCTB W HU3YUYCHHUA
XUMHNYECKUX peaKHHﬁ; YMCHHUEC HCIIOJB30BATH MOACIU  IJIA

0OBSICHEHHS CTPOCHUA aTOMOB U MOJICKYIJI

1.3

o ctepax npodecCHOHATHHON AESITENTFHOCTH, CBI3aHHBIX C XUMHEH
1 COBPEMCHHBIMU TCXHOJIOTUSAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XUMHUYECKON HAayKH, YTO TMO3BOJUT OOYyYaroIIMMCS paccMaTpUBATh
XUMUI0O Kak cdepy cBoed Oyaymied  mpodeccHuoHaIbHOM
NESITeIbHOCTH M CHEJIaTh OCO3HAHHBIM BBIOOP XHMHUHU Kak
npoUILHOTO TpeaMeTa MPU TEepexo/ie Ha YPOBEHb CPETHETO

o0miero oopa3oBaHus

BJ'IaI[eHI/IC CHUCTEMOM XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3H3HI/Iﬁ, KOTOpas BKIIIOYACT:

2.1

BO)XHEHIINE XUMUYECKUE TOHATUS: XUMHYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEILIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTEIIbHBIE aTOMHAsh U MOJICKYJISIpHAs
Macchl, KOJMYECTBO BEILECTBA, MOJIb, MOJISIPHAs Macca, MOJISPHBIH
00BEM, OKCHJ, KUCJIOTa, OCHOBAaHUE, CONb (CPEHHSIS), XUMHUYECKas
peakuus, peakUM COEIUHEHUs, pPEeaKklMU pas3lIoKCHUs, PEaKLUU
3aMeIleHNs], PeaKul OOMEHa, TeIUIOBON ((PEKT peakiuu, SK30- U
SHJIOTEPMHUYECKHE PEaKIMU, PacTBOP, MAcCOBasl A0JII XUMHUYECKOTO
JJIEeMEHTa B  COCAMHEHMH, MaccoBas JOJsS U  TPOLEHTHAs

KOHIICHTPAIIMSI BEILIECTBA B paCTBOPE, PO aTOMa, DJIEKTPOHHBIN CIIOI




aToMa, aTOMHas OpOUTab, PaJUyC aToMa, BaJEHTHOCTb, CTENEHb
OKHCJICHHSI, XUMHUECKas CBA3b, JEKTPOOTPULIATEIbHOCTD, TOJISIpHAs
U HEMOJISIpHAs KOBAJIEHTHAas CBSI3b, MOHHAS CBS3b, METAJUIMYECKAs
CBSI3b, KpUCTATMUECKAs peIETKa (ATOMHAs, HOHHAs, MeTaJITMUecKas,
MOJIEKYJIIpHAsi), UOH, KATUOH, aHUOH, AJIEKTPOJIUT U HEIIEKTPOJIUT,
NIEKTPOJIUTHYECKAsT JIUCCOLMALUs, pPEaKUUMM HOHHOrO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJIIEHUE M BOCCTAaHOBJIECHHE, JJIEKTPOJIU3,
XMMHUYECKOE paBHOBECUE, OOpaTHUMble M HEOOpaTUMbIE PEAKIHH,
CKOPOCTb XUMMUYECKOW peakuuu, kartamusatop, IIJIK, kopposus

METaJIOB, CILUIABEI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXPAaHCHUS MACCHhI,
HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHI[eJ'IeCBa, 3dKOH IIOCTOsAHCTBA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XUMHUHU:  ATOMHO-MOJICKYJISIDHAss — TEOpHs,  TEOpHs

3J'ICKTpOJ'II/ITI/ILI€CKOI71 Jucconanumn

Brnaagenue ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

yMEHHE IMpaBWIbHO HCIIONb30BaTh HW3Y4YEHHbIE BEIIECTBA U
MaTepuasibl (B TOM YHWCIIE MHUHEpaJbHbIE yIOOpEHHs, METaJUIbl U
CIUIaBbl, MPOAYKTHI MepepabOTKH MPUPOIHBIX  HCTOYHHUKOB
yIJI€BOAOPOAOB (YIJIsl, IPUPOTHOIO ra3a, HeTu) B OBITY, CETLCKOM
XO3siiCTBE, Ha TMPOU3BOJCTBE W IOHMMAHHWE 3HAUEHUS KHUPOB,
OenKoB,  YIJIEBOJOB  JJsi  OpraHM3Ma  YEJIOBEKa;  yMEHHe
MIPOrHO3UPOBATh BIUSHUE BEUIECTB M XMMHUYECKHUX IPOLIECCOB Ha

OpraHM3M UYeJIOBEKa U OKPYKAIOUIYIO IPUPOAHYIO CpELy

3.2

YMCHHUEC UHTCTPUPOBATH XUMUUCCKHUEC 3HAHUSA CO 3HAHUSAMHU APYTUX

y4eOHBIX MPEIMETOB

33

HAJIMYUE OIBITa pabOTHI C PA3IMYHBIMA HCTOYHUKAMH HH(OPMAIHH
o XUMHH (Hay4yHass U HAy4YHO-TIOMYyJISIpHas JHUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

34

yMEHHE OOBEKTHUBHO OIEHUBATH WH(MOPMAIMIO O BEIIECTBAX, UX
OpEeBpalICHUSIX UM IPAKTHUYECKOM TMPUMEHEHHMM U yMEHHE

HCIIOJIB30BaTh €€ IJId pCUICHU A y‘-IC6HO-HO3HaBaTe.HBHBIX 3aga4

BJIaI[CHI/Ie OCHOBaMH MOHSTHMHOTIO arrapara 1 CHUMBOJIMYCCKOIO

A3bIKA XUMHH JJI1 COCTaBJICHUA (bopMyn HCOPraHNM4CCKUX BCIICCTB,




YpaBHEHUH XUMHYECKHX pEaklMil; OCHOBaAaMHU XHMHUYECKOU

HomeHkaarypsl (IUPAC u TpuBnanbHoif)

YMeHue o0bSICHATH CBA3b MOJOXKEHUS deMeHTa B [lepuoamueckoit
CHUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsAn sjapa, oOIee Yucio
JJIEKTPOHOB), PACHPECIIEHUEM 3JIEKTPOHOB IO 3HEPreTUYECKUM

YPOBHAM aTOMOB IIEPBBIX TpéX nepuoa0B, KaJIvud U KaJIbIHA

IIpencraBneHne O  NMEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XMMHUYECKHX 3JIEMEHTOB (paJnyc aToma, IEeKTPOOTPULIATEIbHOCTD),
OPOCTBIX M CJIOXHBIX BEIIECTB OT IIOJIOKEHHUsSI 3JIEMEHTOB B
[lepuoguueckoii cucteme (B MajblX MEpUOJAaX M IJIABHBIX

HOJTrpyNax) v 3JeKTPOHHOTO CTPOEHHUS aTOMa

YMenne KnaccupuIupoBaTh:

7.1

XUMHNYECKHUE DJIEMECHTHI

7.2

HCOPraHN4YCCKUC BCUICCTBA

7.3

XUMHNYCCKUEC pCaAKIINN

YMeHue onpenenars:

8.1

BAJICHTHOCTb U CTCIICHb OKUCJICHUA XUMHUYCCKUX DJICMCHTOB, 3apsa

HOHa

8.2

BHUJT XMUMHUYECKON CBSI3W U THUIl KPUCTAIUIMYECKOW CTPYKTYphI B

COCOAUMHCHUAX

8.3

XapaKkTep CpCabl B BOAHBIX PACTBOPAX BEUICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCJIHUTCIIb 1 BOCCTAHOBUTCIIb

YMeHue XapaKTCPHU30BaATb q)HSI/I‘leCKI/Ie U XUMHUYECKUE CBOMCTRBA:

9.1

IPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOAOPOMA, rpadut, anmas,
KpeMHUH, a3ot, (ocdop, cepa, XJIOp, HATPHIA, Kalul, MarHu,

KaJIbIIWHA, aJTFOMUHHM, KEJIE30)

9.2

CJIO)KHBIX BEIIECTB, B TOM 4YHCIE MX BOJHBIX PAacTBOPOB (BOAA,
aMMUaK, XJOPOBOJOPOJI, CEPOBOJOPOJ, OKCHIBI U THIPOKCHIIBI
MetaioB [-ITA rpynmn, amomunaus, meau (II), nuaka, xenesa (Il u
I11), oxcuast yraepona (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a30THCTas, a30THasl,

(docdopHas, yroiapHas, KpeMHHEBasE KUCIOTA U UX COJIN)

9.3

NPOTHO3UPOBATL W XApPAKTCPU30BATH CBOIMCTBA BEIISCTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH oT nux CBOI>’ICTB, BO3MOXXHOCTb MMPOTCKAHUA

XUMHUYECKHUX IIPEBPALLCHUN B PAa3JINYHBIX YCIOBHIX

YMeHHe cOCTaBIIATh MOJIEKYJISIPHBIE 1 MOHHBIE YPABHEHUS PEaKIIMiA,

10
B TOM YHCIIE:
10.1 peaKIii HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOUINX XHMHUYECKHE CBOWCTBAa M3YYEHHBIX KJIAaCCOB
' (TpyIin) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPIKIAIONINX TEHETHUECKYIO B3aMOCBS3b MKy HUMU
11 YMeHue BeIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCHUTENIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJIF0 XUMUUYECKOTO 3JIEMEHTA B COCAMHECHUHU
11.2 MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €T0 MacCy, 00beM I'a30B
114 M0 YPaBHEHHUSM XHMHUYECKUX PEaKIUd M HaXOJUTh KOIUYECTBO
. BEIIECTBa, 00BEM M MACcCy PEareHTOB WX MPOIYKTOB PEaKIINH
12 Bianenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO TIo3HaHWs  (HaOIOIeHUE,
101 U3MEepeHHe, HIKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUHU BEIIECTB
' U XMUMHYCCKUX SIBJICHHH, YMEHHE C(HOpMYIHpOBATH MPOOJIEMy H
HPEIOKUTH ITyTH €€ pelieHus
122 Oe3omacHOil paboOThl C XMMHYECKMMH BEHIECTBAMH, XHMHUYECKOM
' MOCY/I0N 1 JIa0OpaTOPHBIM 000PYAOBaHUEM
MpaBUJIaMU 0€e30MmacHOTO oOpareHus c BEILECTBAMH,
WCIOJIb3YEMBbIMH B TIOBCETHEBHOM XKHU3HU, MPaBUIAMU TIOBEICHUS B
123 LEesIX COepexeHHs 3J0POBhsl M OKPYIKAIOUIEH MPUPOTHOU CpEIibl;
. MMOHMMaHKE BpeJia (OMMACHOCTH) BO3/ACUCTBUS Ha )KUBbIE OPraHU3MBbI
onpeeaEHHBIX BEIIIECTB, croco6oB YMEHBIIICHUS u
MPEeIOTBPAILLEHHUS UX BPEIHOTO BO3ACHCTBUS
3 Hanare mpakTHYeCKuX HAaBBIKOB TUTAHUPOBAHMS M OCYIIIECTBIICHHS
CIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHHe UM  OmucaHue  (U3MYECKUX  CBOWCTB  BEIIECTB;

O3HAaKOMJICHHEC C (1)I/ISI/I‘~I€CKI/IMI/I U XUMHWYCCKUMU SABJICHUAMMU, OIIbITHI,




WUTIOCTPUPYIOIINE TPU3HAKHA MPOTEKAHUSI XUMUYECKUX PEAKIIUMA

13.2

U3y4eHHe CII0cO00B pa3JeNeHus cMecel

13.3

NOJlyuYE€HUE KHUCIOpPOJa M H3Y4YEHHE €ro CBOICTB; IMOJIYy4YEHHE
BOJIOPOJIa M U3yYEHHE €ro CBOMCTB; MOJyYeHHE YIIIEKUCIIOTO Tra3a u
M3YYEHUE €ro CBOMCTB; TMOJyYEHHE aMMHUaKa U H3Y4Y€HUE €ro

CBOMCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMNPEIACIEHHOW MacCOBOW J10JeH

pacTBOPEHHOTO BELIECTBA

13.5

IIPUMEHEHUE  UHIUKATOPOB (Jrakmyca, METWIOpaHwxXa u
(dbenondTanenHa) Ay ONPEACIICHUs] XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0Yen

13.6

WCCIIENOBAaHUE U ONMCAaHUE CBOMCTB HEOPraHUYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB; U3yYEHUE B3AUMOJECHCTBUS KUCJIOT C METAJUIAMH,
OKCUJAMM  METAJUIOB,  PACTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBAaHUSAMHM, COJISIMU; IIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJHOIO0 METa/ula JpyrMM M3 pacTBOpa COJIH;
ucciaeaoBaHue aM(POTEPHBIX CBOWCTB THAPOKCHIIOB AIIOMUHUS H

LIUHKA

13.7

PEICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMaM: «OCHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); <<3J'IGKTpOJ'II/ITI/I‘-ICCKa$I
JUCColanus), «Baxneinine HeMeTallIbI U HUX COCIUHCHUA ,

«Bakuenme MeTajuibl U UX COSTUHEHUSI

13.8

XUMHYECKHE  JIKCHEPUMEHTHI,  WILIIOCTPUPYIOIIME  TPU3HAKU
NPOTEKAHUS PEaKIuii HIOHHOTO 0OMEHA; KaueCTBCHHBIC PEaKIMU Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaxX MOHBI: XJIOPHUI-, OPOMHUI-,
nonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
THIPOKCHU/I-MOHBI, KATHOHBI aMMOHUSI, MAarHUS, KaJIbIUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

VYwmenue:

14.1

MPE/CTaBIATh pPE3yJbTaThl 3KCIEpUMEHTa B (QOpME BBIBOJIOB,
JI0Ka3aTeNbCTB, TpaUKOB M TAOMUI] M BBIABIATH SMIUPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATb CBsA3HU MCXKIOY PCaJIbHO Ha6JHOI[aCMI)IMI/I
XAMHUYCCKUMHU ABJICHUAMU U IIpoHecCaMu, IIPOUCXOAAIIMMU B

MaKpo- U MUKPOMHUPE, OOBACHATH TPUUYMHBI MHOTOOOPA3Hsl BEIIECTB




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
I'OCYAAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMbIi 3J1eMEHT COACPKAHUS

1

HepBOHaLIaJ'II)HBIC XUMHNYECKUC ITOHATHS

1.1

UucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue d3neMeHThl. CHMBOJIBI XHUMHYECKHX

QJICMCHTOB. HpOCTHG H CJIOKHBIC BCIICCTBA.

1.3

Xumuaeckast (bopMyna. BajneHTHOCTP aTOMOB XHMHYECKHX JJICMEHTOB.

CreneHb OKUCICHUSA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHas aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasdg Macca. MaccoBas J0JIA XUMHYECKOI'O 9JICMCHTA

B COCAMHCHUU

1.5

KonnyectBo BemectBa. Monb. MonsipHast macca. MossipHblii 00bEM Ta30B.

BzanMocBs3b KOJNYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CIWHHI BEIICCTBA

1.6

dmnyeckre U XUMAYECKUE SBJICHUS. XHUMHUYECKas pcaKkuus u e€ IMPU3HAKH.

3aKoH COXPAHCHUSA MACChl BEIICCTB. XUMH4YecKue YpaBHCHUA

HepI/IO,Z[I/I‘leCKI/Iﬁ 3dKOH H HCpI/IOI[I/I‘IeCKaH CHUCTCMAa XHMMHUYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHHe aTOMOB

2.1

[Tepuonnueckuii 3akoH. I[lepronnueckas cUCTEMAa XMMHYECKHX 3JIEMEHTOB
JA.N. MenneneeBa. [lepuonbl u rpynnbl. OU3HYECKUI CMBICI MOPSIIKOBOTO

HOMEpa, HOMEPOB NEPHUOJA U TPYIIIIbI IJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aTOMHBIX sifep. M3oTonbl. Dnektponsl. CTpoeHue
UIEKTPOHHBIX 000J04YeK aToMOB MepBbIX 20 XMMHUYECKHX DIIEMEHTOB

[Tepuonnueckont cucremsl .M. Menneneena
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3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJOB, Kallus, Kalplus (paguyca aToOMOB, 3JEKTPOOTPULATEIbHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HMX COEJAMHEHUH B
COOTBETCTBUHU C TIOJOXKCHHEM »dJIeMEeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX ATOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumudeckass cBs3b. KoBajeHTHas (mosispHasi W HEMOJIApHAs) CBS3b.
DNEeKTPOOTPULIATETLHOCTh ~ XMMHUYECKUX  dJeMeHTOB. oHHas  CBs3b.

Meramnndeckas CBI3b

3.2

Tunsl KpHUCTaJUIMYECKUX PEMIETOK (aToOMHasi, HWOHHAs, MeTaJlTndecKasi),




3aBUCUMOCTbH CBOWCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOW PEIETKH U BUIA

XHUMHYECKOM CBA3U

Baxneimue MMPEACTAaBUTCIIN HCOPIraHNYCCKUX BCIICCTB. Hemeramnel u ux

COCOAMHCHNA. Mertamisl 1 uX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIAaTypa HEOPTaHUYECKUX COCIUHEHUH: OKCHIOB
(comeobpazyrorue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yrolye; OCHOBAaHUN (IIENOYM M HEPACTBOPHUMBIE OCHOBAHHA);
KHCJIOT (KUCIIOpOJICOMEpkKAIUE U  OECKHCIOPOIHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

4.2

dusznueckue W XHUMHYECKHE CBOMCTBa MNpOCThIX BCHICCTB-HECMCTAJIJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOIa, CepPhI, a30Ta, Ghocdopa, yriaepoaa, KpeMHUS

4.3

®u3NYEeCKe M XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB: JIUTHUS,
HaTpusl, KaJus, MarHus U KajiblUsi, aIFOMUHUS, JKeJe3a. DIEKTPOXUMHUECKUI

P HAPSDKEHUN METAIIOB
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dusnuecknue U XUMHYCCKHAE CBOMCTBA BOAOPOOHBIX CO€I[I/IH€HHI71 HEMCETAJIOB!

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, AMMHAKA

4.5

dusznyueckue U XMMHUYECKHE CBOMCTBA OKCHIIOB HemeTauioB: cepsl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuusa(IV). [Tomyuenue

OKCHJ0B HEMCTAJIJIOB

4.6

Xumudeckue cBoricTBa OKcuaoB: metawioB IA-IIIA rpymn, ruaka, meau(Il) u

xenesa(ll, IIT). [Tonyyenne okCUI0B METAILIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAHUH U aM()OTEPHBIX TUAPOKCUIOB (HA MIPUMEPE
THIPOKCUIOB alllOMHUHHUA, Keje3a, UuHKa). [lomydeHne ocHOBaHUN U

aM(OTEPHBIX TUAPOKCHUIOB

4.8

OO0me XMMHUYECKHe CBOMCTBA KUCIIOT: XJIOPOBOAOPOAHOM, CEPOBOJOPOIHOM,
CEpPHHUCTOM, CEpPHOMU, a30THOM, (HochHOPHON, KPEeMHUEBOH, yrolbHONH. OcoObIe
XMMHYECKHE CBOWCTBA KOHLEHTPUPOBAHHOM CEPHOM M Aa30THOM KHUCIOT.

[Tonyuenune kucior

4.9

OO6mue xuMuyecKue cBoicTBa cpenHux coneil. [lomyuenue coneit

4.10

[Monyuenue, cobupaHue, pacroO3HaBaHHUE BOJOPOA, KHCIOPOJaa, aMMHAKa,

YTJICKHUCIIOTO I'a3a B Ha60paTOpI/II/I

4.11

HOJ'IyLICHI/Ie aMMHMakKa, cepHoﬁ M a30THOM KHCIIOT B IMPOMBIIIJIICHHOCTH. O6H_[I/Ie

CHIOCOOBI TIOTYUYEHUS] METAJUIOB

4.12

I'enetnueckas cBSI3b MCKAY KJIaCCaMU HCOPTaHUYCCKUX COC,Z[I/IHCHI/Iﬁ




XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHUUECKUX peakuid MO pa3IMYHBIM MPU3HAKAM: 110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEakIMM BEUIECTB, MO TEMJIOBOMY 3(PQEKTy, 1Mo

HN3MCHEHHIO CTEIICHSH OKHMCICHUS XUMUUECKUX DJICMCHTOB

5.2

TernnoBoit 3pdeKT XUMHYECKOW peakIuH, TEPMOXMMUYECKHE YpaBHEHHUSI.

DK30- " OHAOTCPMHUUCCKUC PCAKIINHU. TepMOXI/IMI/I‘leCKI/IC YPaBHCHUSA
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OKHCIUTETBHOBOCCTAHOBUTEBHBIE peakuuu. OKUCINTENHN U BOCCTAHOBUTEIIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBJIGHHUS.  DIEKTPOHHBIM  OamaHc

OKHCIIUTEIILHOBOCCTAHOBUTEIILHOM pE€aKknuun
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Teopust 37I€KTPOIUTHYECKON AUccoMaunu. KaTHOHBI, aHUOHBI. DJEKTPOIUTHI

" HCOJICKTPOJIUTHI. CunbHble U ci1a0bIe SJICKTPOJIMUTHI. CreneHb Jucconuanumn

5.5

Peakmun MoHHOTO oOMeHa. YcloBus IMPOTCKAHUA peaKI_[I/Iﬁ HOHHOTO O6MeHa,

IIOJIHBIE U COKPAIlEHHBIC NOHHBIE YPABHEHUS PEaKIINM

XHMHMS U OKpyXKaromas cpeia

6.1

BemecrBa m marepuansl B IIOBCEJIHEBHOM >KM3HU 4YeJoOBeKa. besomacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX peakuuid B jgabopaTopuu U OBITY.

HepBa;I MMOMOIIb IMPU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYKaIomIel cpelbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MpEeAOTBpAIlCHUs
[Ipenenbnas nonmyctumasi koHuneHtpauus BemectB (I1/IK). Ponp xumuum B
pelIeHUN HKOJOTHYECKUX TMpoljeM. YcuieHue NapHUKOBOTO dddekra,

pa3pyLIeHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, hocdopa, yriepoaa, KpeMHHUS U UX COCIUHEHUN B
OBITY, MEIUIIMHE, NPOMBIIUIEHHOCTH U CEJIbCKOM Xo3siicTBe. [IpumeHeHue
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coenHeHul. [ToHsTHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE

CITIOCOOBI 3alUTHI UX OT KOPPO3UH

6.4

[IpupoaHble HMCTOYHMKH YTJIEBOAOPOAOB (Yrojb, HNPUPOAHBIN Tra3, HE(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILUIEHHOCTH

6.5

HepBOHaLIaJ'II)HI)Ie IOHATHS 00 OPraHMv4CCKHUX BCIICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, STUJICH, AlICTUJICH, 3TAHOJI, ITIMLICPUH, YKCYCHAaA KI/ICJ'IOTa).
ITousTrEe 0 OMOIOrMYECKH BayKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIIIEBOJAx — U UX

POJIK B )KU3HH YCIIOBCKA

Pacuérrr:




7.1 1o ¢popMyaM XUMHUYIECKUX COCTUMHEHUN
7.2 Macchl (MacCoBOM) JTOJIM PACTBOPEHHOTO BEIIECTBA B pPaCTBOPE
7.3 10 XUMHUYECKHM YPaBHCHUSIM




YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Yueonuk. ABropsr: O.C. I'abpuensn, N.I'. Octpoymos, C.A. CrnagkoB «Xumus», 8 Kiacc.
Mockasa. «IIpocssienuey. 2021 roa
2. Yueonuk. ABtopsl: O.C. I'abpuensa, U.I'. Octpoymos, C.A. CnagkoB «Xumus», 9 kiacc.

Mockaa. «IIpocssienue».2022 roa

METOANYECKHUE MATEPUAJIBI 1J151 YYUTEJISA

1. Yuebnuk. Astopsl: O.C. I'abpuensn, U.I'. Octpoymos, C.A. CrnaakoB «XuMus», 8 Kiacc.
Mockaa. «IIpocssienue».2022 roa

2. Yueonuk. ABtopsl: O.C. I'abpuensa, U.I'. Octpoymos, C.A. CinagkoB «Xumus», 9 kiacc.

Mockasa. «IIpocssimenue».2021 ron

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET

https://infourok.ru/

https://resh.edu.ru/

https://multiurok.ru/

https://nsportal.ru/

https://ppt-online.org/
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