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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTAaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCITUTAHUA U C YUETOM KOHIEMIIUU MPENoJaBaHusl Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX Opranm3anusix Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHHUS W Pa3BUTHA OOYYAIOIIUXCA CPEACTBAMH YUeOHOTO MpeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEAMETHOE COJIEpXKaHKe, MPelyCMaTpUBAeT paclpeesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3fieliaM U TeMaM MPOrpaMMBbl [0 XUMHH, OMPeesieT KOINYeCTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYEeMYIO0 TOCJIeI0BaTEIIbHOCTh
U3YUEHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JTOTMKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeMeTa st
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHHM K pe3yabTaTaM 00yYeHHs] XUMUU
Ha YpOBHE ILeNeld W3ydeHUs MpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOU
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO yY4EOHOTO COIEPIKAHMS.

3HaHHE XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIETocs, ero
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT (OPMHUpPYEMbIe XUMHUEH
NPEJCTAaBJICHUS O B3aMMOIIPEBPAIICHUSIX YHEPTUU U 00 BOJIOIIUH BEIIECTB B MPHPOJIE, O MYTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, POOJIeM 3ApaBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peaiu3alliii BO3MOXXHOCTEH JIsi caMopa3BUTHS W (OpPMHUPOBaHUS
KYJBTYPHI JINYHOCTH, €€ 001Iel U PYHKIIMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEW 00YyJaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
poeCCHOHAIBHON JESTENHHOCTH,

3HaKOMHT CO CIEHMU(PHUKOW HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBAET OCHOBBHI IIEJIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPAMOTHOCTH 00yYaroInXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO--HAyYHBIM
3HaHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOEe 0Opa3oBaHWE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIA SIBIISIETCS TIEJAaroTMYeCKd aJanTHPOBAHHBIM OTPaKECHHEM
0a30BOI HAyKN XMMHUH Ha OINpe/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00yYaromKMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:kaHHsl MPOrpaMMbl MO XUMHH c(HOpMHpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxona k e usydenuro. CojnepkaHue CKIAAbIBACTCS W3 CHCTEMBl NMOHATUH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO MPHUHIMITY IOCJIENIOBATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHNn XMMHUN TPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMUYECKON HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HaHUM — BaKHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne oOydarolmmxcs K
CaMOCTOSITENIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(bopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHUCS OIbITa
pa3zHOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OLICHHWBATh SIBICHUS OKPYKAIOIIEr0 MHUPA, UCHOJB3Ys 3HAHHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popmupoBanue y 00yJaromuxcs TyMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTUYECKU ILIEJIeCOO00pa3HOro MOBENCHHsSI B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpbl;



—pa3BUTHE MOTHBAIMH K 00YyUEHHIO, CITOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMeceil.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass (popmyrna. BaneHTHOCTP aTOMOB XHMHYECKHMX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKh. 3aKOH
COXpaHEHMsI MacChl BEIIEeCTB. XumMudeckue ypaBHeHus. Knaccuduxanus XUMUYECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJ0M, MpaBWiIaMu paboOThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abopaTopHBIM OO0OpYIOBAaHUEM, M3y4YEHHE U ONHcaHuEe (DU3HUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJECICTBHE Mela ¢ KUCIOTOM) sIBJI€HUH, HaOII01eH e
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI ¢ XJIOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB
pa3zieneHus CMecei: C TIOMOIIbI0 MarHuTta, (UIbTpoBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pe3ynbTaTOB MPOBEAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUs MAacCChl, CO3JaHuE
MoJieIe MOeKy (IIapOCTePIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunel. Ilpumenenue xucnopoma. CrocoObl TMONyYEeHHS KHCIOpOJa B JlabopaTopuul U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alIoTporHas MOAM(pHUKAIUS
KHCIIOpO/ia.

TemoBoit A(PekT XUMHUYECKOW peakIHH, TEePMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroilb M METaH. 3arpsS3HEHUE BO3/yXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHwe Bojgopona B MPHUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MomnsipHblii 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arpsa3HeHue NpUpOIHBIX BoA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUECKHEe U XUMUYECKHE CBOKMCTBA OKCUAOB. [lonyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucinot. @usndyeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (mmoxkapa), 03HaAKOMIICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOPa3I[0OB HEOPTaHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKuHuil HEUTpalIu3alu, MOJIYyYEHUE HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKAasl CBA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEJIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yroT aM(OTepHbIE OKCUBI U THUIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpeHUe, peakliuu pas3iokKeHNsl, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
SBJIAIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajuu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. lloHATme o0 XuMH4YecKOM paBHOBecuu. @DakTOphl, BIUAOIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCMOIB30BAaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHUS NMPOTEKaHUS peakuil HOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
($akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PAcTBOPOB BEILECTB, IMpoOLiecca AMCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMINUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (Qu3myecKkue CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKHE U XUMHUYECKHE CBOWCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO0mass xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMCHH OKHUCICHHS. A30T, pacIpoCTpaHEHHEe B Tpupone, (Qundeckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi HA MOHbI aMMOHUS. A30THasi KUCJIOTA, €€ TMOJy4YeHHUe,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcmonb3oBanue QocdaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyrosopor yriepoja B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3P QekT. YronbHas KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COECIMHEHHUSX Yyriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE 0 OMOIOTMYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencraBieHuss o6 okcune kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3NYecKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB U MX COEAMHEHHUH (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, H3yY€HHE XUMHUUECKUX CBOMCTB pa30aBIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YEeHUE CBOMCTB YIJIEKHCIIOTO ra3a, pPOBEJCHHE KAaYeCTBEHHBIX PEaklMi Ha KapOoOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCIUHEHUS.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meramnueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYeCcKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUBI HATpUsl U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHUE CBOWCTBA MAarHus W Kalblusa. BaxkHelmume coennHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KaJbIMs U HATPHUSI C BOJOM (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, Kajbllus, aJlOMUHUS, [IMHKA, xene3a (I1) u xenesa
(I1I), mexau (II), HabmroieHNE U ONMKMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpus,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1a4 MO
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3MUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IHPOrPaMMbl OCHOBHOrO o0miero oOpa3oBaHus
JOCTUTAIOTCS B XOZIe O0OY4YEHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMAaMM HOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUSA M COLIMATIM3ALUN O0YyUarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoTH4YeCcKOro BOCIMTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBe
MHpa 1 00IIeCTBa;

2)rpa:kIaHcKoro BOCUTAHUSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOI],
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKONM W JPYruxX BUAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B Ipoliecce ITON ydeOHOW AesTelnbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3)IeHHOCTH HAYYHOI'0 TO3HAHHUS:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHS O  BELIECTBE UM  XHMHYECKOH  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOAHON CPEoH, O posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
WHPOPMAIIMOHHON M YNTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITETIHHON PaOOTHI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JIUTEPaTypOH, JAOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIHCKOW NEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4)popMupOBaHNS KYJbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3J0POBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(GECCHd U TPYAa Pa3IM4YHOTO POJia, YBAKEHHE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHoH mpodecCHOHAIbHON JEATEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6)3K0J1I0rM4eCKOr0 BOCTIUTAHUS

OKOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOrO M 0E30MacHOTO 00pasa KHU3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JO0POBbIO U JKU3HU JHOIIGIZ;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa dKOJIOTHYCCKHUX MPOOJIeM M ITyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe merampenMeTHBIX PpPe3yabTAaTOB BBIACISIOT 3HAYMMBIE A (POpMUpOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTEe3a, (aKT, CHCTEMa,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETaxX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX MPEIMETOB (DOPMUPOBATH MIPE/ICTABICHUE O
[[EJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCaJIbHbIE y4eOHBIC NEHCTBUS (ITO3HABATEIIbHBIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTENIbHOMY TJIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTenbHbIE YHUBePCAJIbHbIE YUeOHbIE AeiCTBUS

basoBble Jjornueckne geicTBUs:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHHMHM 3HAHMI:
pacKpbIBaTh CMBICII XUMHUYECKUX MOHATHM (BBIACNATH HMX XapaKTepHbIE MPU3HAKH,
YCTaHABIWBATh B3aUMOCBSI3b C JIPYTUMHU MOHATHUSIMH), UCTIOIB30BaTh MOHATHUS SISl OOBSICHEHHS
OTIENbHBIX (AKTOB W SBJICHUMN, BHIOMpPATh OCHOBAHUS W KPUTEPHH IS KJiacCU(UKAIIUU
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUM, YCTAaHABIUBATh PUUMHHO-CIIEICTBEHHbIE CBSI3U
MEXy O0BEKTaMHU U3YUCHUs, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHbIE, 1€y KTUBHEIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHUE TPUMEHSATH B MPOIECCE TMO3HAHUS MOHATHSA (MIPEAMETHBIE U METaNPEAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbBIE B XHMHH MOJICIBbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
XUMU4eckass (opmylra W ypaBHEHHE XHMHYECKOW peakiuu — TpPU PEIICHHH Y4eOHO-
MO3HABATENBHBIX 3a/a4, C YYETOM OTUX MOJCIBHBIX MPEJACTABICHUN BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBbIX MPOIIECCaX U SIBJICHUSIX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh MMOCTABJICHHBIC BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TakKe B KadecTBE OCHOBHI Uis (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

PUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M MPOBEICHHUIO yYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaTt, (GOpMyIUpoBaTh OOOOMICHWS W BBIBOJBI IO PE3yJbTaTaM IPOBEIEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (HOpM IIPEJCTABICHHUS, TTOYIAEMYIO M3 Pa3HBIX HCTOYHUKOB (HAY4IHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpPUTHYECKU
OILICHUBATh MIPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE TPUMEHSThH Pa3IMYHbIC METOJIBI M 3aIIPOCHI TIPU IMTOUCKE U 0TOOpEe MHPOPMAITUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JIJISl BBITOJIHCHUS YU4COHBIX M MIO3HABATEIHHBIX 33124
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HCIHOIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO KCIIOJIb30BAHUS PA3IUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeacTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ll HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B Tpollecce Y4eOHON W HCCIeI0BaTENbCKOU
JESTSIIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbIe el CTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (GOPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHsI PEACTABIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATEIBHOMN I€ATEIHHOCTH B YCTHBIX
M THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yabTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITAa, JAOOpPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATENILHOU U
HCCIIEIOBATENLCKON NIeATEeIHHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MPOOJeM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacoBaHMs MO3UIUN (0OCyXIeHHs, OOMEH MHEHMSIMHM, «MO3TOBbHIE
HITYPMBI», KOOPJAWHAIMS COBMECTHBIX JCHCTBHIA, ONPEICIICHIEe KPUTEPHUEB 10 OIICHKE KauyecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENILHO OTPEACIATh IETH eATeNbHOCTH, INIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOKO JICATEIBHOCTH, BBIOMPATH
HaubOonee dD(PQEeKTUBHbIE CHOCOOBI pemieHHus Y4eOHbIX H  TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aITOPUTM NEUCTBUN TpHU
BBIMIOJTHEHUH 3aJaHUl ¢ Y4E€TOM IIOJIy4eHHUsS HOBBIX 3HAHMA 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIMIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIICHHON 1LIeNu,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPE/IJIaraeMble B YCIIOBUU 33JJaHUH.



HPEAMETHBLIE PE3YJIbTATDBI

B cocraBe mnpeamMeTHBIX pe3yJabTATOB IO OCBOCHUIO 00S3aTEIBHOTO COJCpKAHUS,
YCTaHOBJIEHHOIO JaHHON (enepanbHOil paboueil mHpoOrpaMMoil, BBIAEISIOT: OCBOEHHbBIE
oOydJalomuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeAMETHOM 00sacTu «XUMUS», BUIBI JIEATEIBHOCTU MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIIUSX.

K xonny oOyuenus B 8 Kjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUN
JJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISPHas Macca, MaccoBass JOJs XUMHYECKOIO
JJIEeMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYEeCKas peaKiusi, Kiaccuukanus
peakuuii: peakliuy COeAMHEHNUS, pEaKLUU Pa3IoKEeHUs], PEAKIUU 3aMELICHUs], PeaKuu
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (eKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYeCKas CBS3b,
NOJIIpHAasl M HEINOJIApHAas KOBAJICHTHAs CBA3b, MOHHAS CBSI3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalLKsl) B pacCTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHI M IPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIINN;

OTpE/ENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIGHTHAasi U MOHHAs) B HEOPTaHMUECKUX COCTUHECHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosokeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopbsle UMeroTcsl B Tabnuue «llepuognueckas cucteMa XUMHUYECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeeseHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (110 YKMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
abdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, IIOATBEP)KJas  ONHUCAaHUE TPUMEPAMH  MOJICKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;



MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3JIUYHbIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MAacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa Mo (HopMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3aINI0, KIAaCcCU(UKALNIO, BBISBICHUE HMPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJIl M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX DPEAKIUM,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  MO3HaHWs  —  HaONMIOJAeHWe,  H3MEpeHHue,
MOJIEJUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XHUMHUYECKOW TIOCYylOl U J1abopaTOpHBIM
000pyI0OBaHMEM, a TaKXe IMpaBHJIaM OOpalleHUsi C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U coOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJA M KHUCIOPOJa), IMPUTOTOBICHHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN pacCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMUYECKUE IKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB WIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIaKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPYTHE).

K xonmy oOyuenus B 9 Kjacce mpeaMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHHS, XUMHYECKas peaklMs, XUMUYecKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJib, MOJSPHBII 00BEM, PacTBOp, BJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIU HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMBbIE peaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTaNIM4yecKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEakluu, MpeNeiabHO OIMyCcTUMast
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI U NPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCTOJIb30BaTh XUMHUECKYIO CHMBOJIHMKY JJISI COCTaBlIeHHMS (OpMyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPHUHAAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaccy COoelMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBsI3M (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HOHA IO XUMHYECKON
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpax HEOPraHWYECKUX COETUHEHHH, TUI
KPUCTAJZIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepuonnueckoro 3akona [I. . MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: ONMCHIBATH U XapaKTepu3oBaTh TabuuuHyro ¢popmy [leproanueckoit
CUCTEMBl XMMMUYECKHX DJIEMEHTOB: pa3jnyaTh IMOHATUS «rJ1aBHas noArpynna (A-
rpynna)» u «nobouyHas noxarpynmna (b-rpynma)», manbie W OonblIve MEPHOABI,
COOTHOCUTh 0003Hau€HHs, KOTOpblE HMEIOTCA B MEpUOAMYECKOW Tabaune, ¢
YHMCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHsI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U



3apsiz s7pa, oOlIee YUCIIO NIEKTPOHOB M PACHPENENCHHE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJeNax MaJbIX IEPUOI0B U TJIABHBIX MOArPYHI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEW OKUCICHHSI XUMUYECKUX AIIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupUYeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUii;

COCTaBJIATh YPABHEHHUSI JICKTPOJIUTHUYECKOM JUCCOUMALIMU KUCIIOT, IIEI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

PacCKpBIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUHUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKkuil;

IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOEHHs, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3INYHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlny;

coOnrofarh TMpaBuia TMOJNb30BAHUS XHMMUYECKOM TMOCYJOoW U J1a00paTOpHBIM
0o0OpyJOBaHUEM, a Tak)Ke MpaBHUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEILECTB:
pacrno3HaBaTh ONBITHBIM IMYTEM XJOpUA-, OpoMmuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M MOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, OOOOIIEHHEe, CHUCTEeMAaTH3alUIO, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl [O3HAHUS — HaONIOJIeHWEe, W3MEPEeHHe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE
8 KJIACC

N Kosmn4yecTBoyacoB DJIeKTPOHHbBbIE
. HaumeHoBaHuepas3ae/ioB (uudposbie)
n/ Bcer  Kontpoabnbiepabor  IIpakTudeckuepador
TEMIIPOTrPaMMbI o0pa3oBaTejibHBIEpeCyp
n 0 bl bl
ChblI
Pa3nen 1.IlepBoHayaIbHBIEXHMHYECKHENOHSITHS
XumMust — Ba)KHAsS o0acTh bubmmorexa [IOK
11 €CTECTBO3HAHMS u IPAKTHYECKOM 5 2 https://m.eds00.ru/7f4183
NEATEIILHOCTH Y€JI0BEKA 7c
bubnunoreka LIOK
1.2 BemecTBa 1 XMMHYECKUEPEAKIHH 15 1 https://m.eds00.ru/7f4183
ic
Hroromopazaeny 20
Pa3nes 2.BakHeiimme npeacTaBuTe I HEOPraHHYECKUX BeleCTB
bubmnoreka IIOK
2.1 Bo3nyx. Kucnopo. [Tousitue 06 okcugax 6 https://m.edsoo.ru/7f4183
ic
bubmnoreka IIOK
2.2 Bonopox.IIoHsATHE 0 KMCIIOTAaX U CONISAX 8 1 https://m.edso00.ru/7f4183
ic
bubnunorexa LIOK
2.3 Bona. PactBopsl. [ToHsiTie 06 OCHOBaHHSX 5 1 1 https://m.edso00.ru/7f4183
ic
bu6nunorexa LIOK
24 I({)I:I;I{013HL,IeKnaccL,IHeopraHI/mec1<1/1xcoezu/IHe 11 1 1 https://m.eds00.ru/74183
ic
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Hroronopaszueny 30

Paznen 3.Ilepuoguuveckmii 3axkon u Ilepmoamueckasi cucrema xummuuyeckux 3jemeHToB [I. U. MenaeneeBa. CTpoeHneaTromMoB.
XuMnuyeckasgcBa3b. OKHCINTEILHO-BOCCTAHOBHUTEIbLHBIEPEAKIINHU

[Tepronuueckuii 3akoH u Ilepuomnueckas bubaunoreka LIOK
3.1 cucreMa xuMHYeckux a3nemeHtoB . U. 8 https://m.edsoo.ru/7f4183
Mengaene-eBa. CtpoeHuneaToma 7c
bu6nmorexa [IOK
39 XuMudeckast CBSI3b. OKHUCIIUTEIBHO- 10 1 https://m.edso0.ru/7f4183
BOCCTaHOBUTEJIbHBIC PEAKIIMH 7¢
bubmuoreka [IOK
Uroronopasaeny 15 https://m.edsoo.ru/7f4183
7c

OBILEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 4 >
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9 KJIACC

N Kosn4yecTBoyacoB JJIeKTPOHHbIE
, uuppoBbIe
n/ Haumenosanuepasienion " Beer KonTpoabsubiepado IIpakTnyecknepado (witcpp )
TEMIIPOTrPaMMbI o0pa3oBaTe/bHbIe
0 ThI ThI
pecypcsbl
Pa3nes 1.BemecTBo U XMuMHYeCKHe peaKIuA
. bubmuorexa [JOK
11  [losropemue —w  yriyonemue  sHammi g 1 https://m.edsoo.ru/7f41a6
OCHOBHBIX pa3/iesioB Kypca 8 kjacca 36
o bu6mmoreka [IOK
12 : I:II;IIOBHHesaKOHOMepHocmngquCKpreaK 5 https://m.eds00.ru/7f41a6
36
5 bu6mmoreka [IOK
1.3 JICKTpOJIITHHCCKas mccotmatt. g 1 1 https://m.edsoo.ru/7f41a6
XUMHUECKUE peakIMM B pacTBOpax 36
Hroronopaszaeny 18
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHS
06 bu6mmoreka [IOK
2.1 i XapaxrepheTiia - XHMIHeCKiX 4 1 https://m.edsoo.ru/7f41a6
aneMeHToB VIIA-rpynmsl. ["anorenst 36
O6mas XapaKTEepUCTHUKA XUMHUYECKUX bubanorexa IIOK
2.2 snementoB  VIA-rpynmel.  Cepa 7 https://m.edsoo.ru/7f41a6
e€coeIMHEHIS 36
Obmas XapaKTEepUCTUKA XAMUYECKHUX bubmuorexa [JOK
2.3 sreMeHToB VA-rpynmsl. A30T, hochop u ux 7 1 https://m.edsoo.ru/7f41a6
COCITMHCHHUS 36
2.4 Ob6mas XapaKTEePUCTHKA  XUMHUYECKHX 9 1 2 bubmuotexa [JOK
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anemMeHToB  [VA-rpynmel.  Yriepon wu https://m.edsoo.ru/7f41a6
KPEMHUN U UX COCTUHEHUS 36
Hroronopasaeny 27
Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS
bubmuorexa [JOK
31 O01IMECBOWCTBAMETAILIIOB 4 https://m.edsoo.ru/7f41a6
36
bu6mmoreka [IOK
3.2 BakHeiimme MeTaJIbl U UX COSIMHCHUS 16 https://m.edsoo.ru/7f41a6
36
Wroronopazneny 20
Pa3znen 4. Xumusi u oKpyxkaumas cpeaa
bu6mmoreka [IOK
4.1 BemiecTBa 1 MaTepualbl B )KU3HU YETOBEKA 3 https://m.edsoo.ru/7f41a6
36
Hroronopasaeny 3
OBIIEE KOJIMYECTBO YACOB IO 68

[NPOTPAMME
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INOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Kou-
No B0YaCO
JdyekTpoHHbIenM(ppoBHIcOOpa3oBaTeabHbl | JlonoaHuTeAbHAsIMHGOP
1/ Temaypoka B
epecypcbl Manus
I Bce
1)
IMpenver xumuu. Poib XUMHH B KH3HH 1 bubnunorexa [IOK §1-2
yesroBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
Hpaxgmqecxas{ pabora Ne 1 «Hpaglxma paboThI . Bubmorexa [IOK
B J1aDOpaTOprH M HPHEMBL - OOPAIleHiA ¢ https://m.edsoo.ru/ﬁ0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM
Uwnctele BemectBa U cMmecd.  CroocoObl 1 bu6moreka LIOK §4
pasjieieHus cMecei https://m.edsoo.ru/ff0d26ca
HpaKTE/I‘leCKa}I pabora No 2 «PaSI[eJ'IeHI/IS . BubmioTexa [IOK
cMeced (Ha mMpUMepe OYUCTKH IOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
dusnueckue " XUMHUYECKUE SIBJICHUSI. 1 bubnuoreka [IOK §6
XUMHYecKas: peakius https://m.edsoo.ru/ff0d37fa
A 1 bu6mmoreka [IOK §7
TOMBL I MOTICKYITBT https://m.edsoo.ru/ff0d2a6¢
I 1 bubmuorexa [JOK §8-9
POCTRIC | CTIOKHBICBEIICCTRA https://m.edsoo.ru/ff0d2a6¢
XHUMHUYECKHE 3neMeHT§1. OTHOCHUTENLHAA . Bubmiorexa [IOK §10-12
aToMHas macca. HaKH (cumBOITBI) https://m.edsoo.ru/ffod2bes
XHUMHYECKUXDJIEMEHTOB
3aKOH MNOCTOSHCTBAa  COCTaBa  BEIIECTB. Bu6morexa LIOK
Xumuueckas Gopmya. 1 » §13-14

OTHOCI/ITCJIBHaSIMOJ'IeKyJISIpHaHMaCCa

https://m.edsoo.ru/ff0d2eae
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MaccoBas J0JIA XHUMHYECKOIo DJJIEMCHTA B

bubmuoreka [JOK

1 1
0 COCTMHEHHUU https://m.edsoo.ru/ff0d350c 315
11 B bubmuoreka [JOK §16
AJICHTHOCTHXUMHUYECKUXIIEMEHTOB https://m.edsoo.ru/f0d323¢
12 c bu6mmoreka [JOK §17
OCTaBICHNE(POPMYIIIOBATIEHTHOCTH hitps://m.edsoo.ru/ff0d3al6
13 A bubmuoreka [JOK §18
TOMHO-MOTICKYIAPHOCYHEHHE https://m.edsoo.ru/ff0d2d50
14 |~ S3AKOH  COXpaHEHWS  MAcChl  BeIECTB. bubmmorexa LIOK §19-20
XUMHYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
5 Knaccudukanums XUMHUYECKHUX peakuuii Bu6suorexa [JOK 1
(coenuHeHMs,  pa3’IOXKEHHs,  3aMELICHUS, hitps://m.edsoo.ru/ffod3f34
oOMeHa)
6 M. B. .HOMOHOCOg oo — Y4EHBIN- Bu6nnorexa LIOK
OHIHRIOTICAICT | PODHIeHHE 1 https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3alUsA3HAHUI
17 ~ Kontpoabmas paGora Nl mo Teme bubnmoreka IIOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
1g ~ Kommectso Bemectsa. Monb. MonsipHas bubimoreka IIOK §36
Macca https://m.edsoo.ru/ff0d5230
19 Brrunciaenns Koau4decTBa, MacChl BEIIECTBA 110 bubmmorexa [IOK §37
YpaBHEHUSIM XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d5708
Kucnopoa. CriocoObl nmonyyeHust KUCIOPOAa B bub6mmnorexa IIOK
20 §22
1a00paTOPHH U MIPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
’1 dusnyeckne W XUMHYECKHE  CBOWCTBA Bu6morexa [IOK $23.24
KHCIopoaa (peakiuu OKHUCICHHS, TOPEHUE). https://m.eds0o.ru/f0d4614
[MonsTneobokcuaax. IpumeHeHnexucIopoaa
99 Bosnyx — cmech rasoB. CocCTaB BO3IyXa. bubmmoreka IIOK §26-27

KI/ICJ'IOpOIL — DJJICMCHT U IIPOCTOC BCHICCTBO.

https://m.edsoo.ru/ff0d448e
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O3o0H

TenoBoli  3(dekTr XUMHUECKOW peakIuw,

bubmuoreka [JOK

23 MIOHATHE O TEPMOXMMHMUYECKOM YpaBHEHUH, )
5K30- 1 SHIOTEPMHIYECKHX PEAKIIHAX https://m.edsoo.ru/ff0d4790
TommBo  (HedTh, yrosb W  METaH). Bubmorexa [TOK
24 3arps3HeHne ~ BO3AyXa,  CHOCOOBI  €ro )
T —— https://m.edsoo.ru/ff0d4c4a
[Ipaktnueckass pabora Ne 3 1o Teme Bu6uorexa [IOK
25 «Ilonyuenne u  coOupaHue  KHUCIOPOJa, .
H3ydeHHe ero cBOHCTEY https://m.edsoo.ru/ff0d4ae2
oG | BOIOPO — dNEMEHT M IPOCTOE BEIICCTEO. bubimoreka IIOK §28
Haxoxxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
27 dusznueckue U XUMUYECKHE  CBOMCTBA bubanoreka IIOK §29
Bosopoza. [IpuMeHenue omoBopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
28 ITousaTHe 0 KUCIOTaX U COJIAX hitps://m.eds00.ru/ff0d50d2
[Ipaktnyeckas pabora Ne 4 mo Teme BuGnorexa [IOK
29 «ITonyuenne ®  coOupaHue  BOJOPOAA, https://m.eds0o.ru/ffOdAf42
M3y4YEHUE €r0 CBOMCTB)» — )
bubnmnoreka [JOK
30 MousipHbIiit 006EM ra30B. 3akoH ABOTaIpo https:/m.e dscI)_E) ru/ffod5426 §38
Brruucienuss o0bEMa, KOIMYECTBa BENIECTBA Bu6miorexa I[OK
31 rasa o ero H3BeCTHOMY KOJINYECTBY BEILECTBA https://m.edsoo.ru/ff0d55a0
I 00bEMY - :
Boruucnenuss 00bEMOB ra3oB MO ypaBHEHHUIO Bu6miorexa I[OK
32 peaknu¥ Ha OCHOBE 3aKOHa OOBEMHBIX _ §39
OTHOLLCHIH 14308 https://m.edsoo.ru/ff0d5708
bubnnorexa [JOK
33 dusHYecKre U XMMHYECKHE CBOMCTBA BOJIBI https://m.e dscﬁi /f0d587a §31-32
34 CocraB ocHoBaunuil. [lonsiTue 06 nHIUKaTOpax bubmuoreka [IOK
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https://m.edsoo.ru/ff0d59e2

Bonma kak pactBoputrens. HacelieHHblE U

35 M bubmuoreka [JOK §33
HEHACHIIIEHHBIE pPacTBOpPBL. MaccoBast 10Jis https://m.eds0o.ru/f0d5h40
BEILIECTBA B PacTBOPE
% HIPIaKTI/I‘-IeCKaﬂ padota Ne 5 mo _Teme BuGnnorexa LIOK
«[IpuroToBiieHMe PacTBOPOB ¢ OMpENCIEHHOM https://m.edsoo.ru/f0d5eba
MacCOBO#1 JJ0JIel pacTBOPEHHOTO BEILIECTBAY
37 p bu6mmoreka [JOK
crieHnesasat https://m.edsoo.ru/ff0d4dd0
3g ~ Komrpoabmas paGora N2 mo Teme bubimoreka IIOK
«Kwucnopon. Bonopoza. Boma» https://m.edsoo.ru/ff0d6342
OKCHIBL: COCTaB, KJTacCH(pUKaIs, bubmoreka [IOK
39 §40
HoMeHkIarypa. [loxydenue okcnaoB https://m.edsoo.ru/ff0d664e
40 X . bubnnoreka [JOK §40
UMHUYECKUECBONCTBAKUCIIOT, OKCHUJIOB hitps://m.edsoo.ru/ff0d664e
OcHoBaHu4: COCTaB, KIaccuQuKaIus, bubnunoreka [IOK
41 §41
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
42 i i 42
XUMHUECKUECBONCTBAOCHOBAHHI https://m.edsoo.ru/f0d67ca §
43 AM)OTEPHBICOKCHTBI ¥ THIPOKCH/IBI §43
KucnoTsr: COCTaB, KJTacCH(pUKAIs, bubnunoreka [IOK
44 §44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 I . bubmuorexa [IOK §45
OJIyYCHUE M XUMHUYECKUE CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIATYpa, CIIOCOOBI bubnmnorexa IIOK
46 . §46-47
MOJTyYCHUSI, XUMUYECKHE CBOUCTBA https://m.edsoo.ru/00ad9474
u IIpaktnyeckas pabora Ne 6. Pemenue BuGanorexa [IOK

OKCIICPUMCHTAJIBHBIX 3aga4 1o TEMEC
«OCHOBHBIE KJIaCChI HCOPTraHNYCCKUX

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

COCTUHEHUN)

48 IeHeTnyeckas  CBSA3b  MEXKAY  KIACCAMH bubnnorexa [IOK
HEOPTraHUYECKUX COCTUHCHUIN https://m.edsoo.ru/00ad9a50
49 0606 . bubmuorexka [JOK
00IIEHNE U CUCTEMATH3AIASI3HAHUA
https://m.edsoo0.ru/00ad9ch2
Konrposbnass padora Ne3 1o Teme BuGanorexa LIOK
50 "OCHOBHbIE KJIaCChI HEOPraHUYECKUX .
S——— https://m.edsoo.ru/00ad9ela
[TepBbIie MOIBITKU KJaccuukanuu Bubmiorexa [IOK
51 XHUMHYECKUX DJIEMEHTOB. [IoHATHE O Tpymmax ) §49
CXOIHBIX YICMEHTOR https://m.edsoo.ru/00ad9ffa
[Tepuonnueckuit 3akoH wu Ilepuogmveckas Bu6miorexa [OK
52 cHCTeMa XMMHUYeCKuX odiemenrtos JI. W. _ §50
Mereneena https://m.edsoo.ru/00ada52¢c
bu6mmoreka [IOK
53 Ileproasl, TPYIIIBL, IOATPYIIIBI https://m.edsoo.ru/00ada52c 351
54  Crpoemme aromos. COCTaB aTOMHBIX sep. bub6mmnorexa IIOK §52
H3oTtormb! https://m.edso0.ru/00ada342
CtpoeHue »dJIEKTPOHHBIX 000JOYEK aTOMOB Bubmiorexa [IOK
55 aneMeHToB Ilepmommueckoit cucremst [[. U. hitps://m.edso0.ru/00adasbe §53
Meunneneesa — *
CtpoeHue »dJIEKTPOHHBIX 000JOYEK aTOMOB BubmioTexa [IOK
56 aneMeHToB Ilepmommueckoit cucremst [[. U. hitps://m.edso0.ru/00adasbe §53
Meunneneesa — *
XapakTepucTuka XHMHUYECKOr0 3JIEMEHTa 110 Bubmiorexa [IOK
57 ero nojiokeHuto B Ilepuoanyeckoi cucreme _
I 11 Mengeneena https://m.edso0.ru/00ada824
3nauenne Ilepuonumueckoro 3akoHa IS Bubmiorexa [IOK
>8 passuTHi  Hayku M mpaktakd. [ M. https://m.edsoo.ru/00ada96e 354
MenneneeB — y4€HbIN, [1€1aror U rpaKJaHuH — *
59 DIEKTPOOTPHUIIATETPHOCTHATOMOBXHMUYECKHIX bubmmnoreka LIOK §55



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

3JIEMEHTOB https://m.edsoo.ru/00adaab8
60 DNEeKTPOOTPULATEILHOCTHATOMOBXUMHUYECKUX 1 bub6nmnoreka IIOK §55
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Honwast xumieckas cBizp 1 https://m.edS(I)_E).rUIOOadac34 356
62 KoBasieHTHASITONAPHASIX HMAYECKASICBA3D 1 butmuoreka LIOK
https://m.edsoo.ru/00adaab8
63 KoBajleHTHASHENONAPHAIX UMUIECKASICBA3D 1 bubamoteia [OK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
o4 Crenennokucienus 1 https://m.edscI)J(:)?ru/OOadanS 357
65 OKHMCIIUTENEHO-BOCCTAHOBUTEILHBIEPEAKIIUH 1 Bubmrorera HOK
https://m.edso0.ru/00adb076
66 OKHMCIIUTENBHO-BOCCTAHOBUTEIbHBIEPEAKITUH 1 bubrorexa OK
https://m.edso0.ru/00adb076
67 OKHUCIINTENN U BOCCTAHOBHUTENHN 1 bubamoreia LIOK
https://m.edsoo.ru/00adb076
6g  Komrtpoibmas paGora Ned mo  Teme , ~ bubmorexa [IOK
«CtpoeHune atoMa. XMMUYECKasICBSI3b https://m.edsoo.ru/00adb486
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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9 KJIACC

Koa- D1eKTPOHHBIENU(PPOBLI
e BO4YacoB  eoOpa3oBaTe/IbHbIEpeC Jonouiitrensias
/i Temaypoka Y pecy undopmanms
Bcero PChI
. bu6mmoreka [IOK
1 Ilepuognueckuii 3akoH. llepuommueckas cucrema 1 https://m.eds00.ru/00adb5
xumMuueckux dyemenToB . . Menaeneena %
. bubmuoreka [JOK
2 3aKOHOMEPHOCTH B M3MCHEHUM CBOHCTB XMMHUCCKHX 1 hitps://m.eds00.ru/00adb6
AIIEMEHTOB TEPBBIX TPEX MEPHOIOB b6
bu6mmoreka [IOK
3 Knaccudukanus M HOMEHKIATypa HEOPraHUYECKUX 1 hitps://m.eds0o.ru/00adb?
BEIIECTB
e2
5 bu6mmorekxa [IOK
4 BI/II[?I XUMHAYECKON CBSI3M W THITBl KPHUCTAILTHYECKUX 1 https://m.edsoo.ru/00adba
peImETOK
c6
KonTpouabsnasi padora Nel no teme «lloBropenue u
5 yriayOjieHne 3HaHUW OCHOBHBIX pa3felioB Kypca 8 1
KJaccay
Knaccudpukanus XuMUYecKuX peakiuid Mo pazIudyHbIM bubmorexa [JOK
6 IPU3HAKAM. OKHCIHTENBHO-BOCCTAHOBUTENBHBIE 1 https://m.edsoo.ru/00adbc = §1
peakiuu b0
bubnmoreka [JOK
7 OKHCITUTENBHO-BOCCTAHOBUTEIbHBIEPEAKIHH 1 https://m.edsoo.ru/00adca = §1
de
5 bu6mmoreka [IOK
8 [Tonsartue o ckopocTu xuMu4eckoi peakiuu. [lonsarue o 1 https://m.edsoo.ru/00adbe  §3

TOMOT'CHHBIX U T€TCPOTCHHBIX PCAKIUAX

9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
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[lonaTHe 0 XUMHUYECKOM PpaBHOBECHHU. (DaKTOpBI,

bubmuoreka [JOK

9 BIIUSIOIIME Ha CKOPOCTh XHMMHYECKOH peakuuu Hu https://m.edsoo.ru/00adc2 =~ §5
MOJIOKCHUE XUMUYECKOTO PABHOBECHSI 8c
5 bubmuoreka [JOK
10 Teopus 351eKTpoIUTHYECKON aucconuranuu. CHIbHbIE U https://m.eds00.ru/00aded ~ §6
CJ1a0bIe AIEKTPOITUTHI
68
. bu6mmoreka [IOK
11 Teopus 351eKTpoIUTHYECKON aucconuranuu. CHIbHbIE U https://m.eds0o.ru/00adcd ~ §6
CJ1a0bIe AJCKTPOITUTHI
68
bubmuoreka [JOK
12 VoHHbIeypaBHEHUAPEAKIMI https://m.edsoo.ru/00add4  §9
48
. . bubmuorexa [JOK
13 XuMUUecKue CBOWCTBA KHCIIOT M OCHOBaHWii B cBeTe hitps://m.eds00.ru/00add5
NPECTaBICHUN 00 IEKTPOTUTHUECKON AUCCOIUAIIH 48
. . . bubmnoreka LIOK
14 XuMHUIecKue CBOMHCTBA CONeil B CBETE MpEACTaBICHH https://m.edso0.ru/00add8
00 2JIEKTPOIIUTHUECKON AUCCOLUAIIH b2
bu6mmoreka [IOK
15 [Monsitue o ruapoM3ecoei https://m.edsoo.ru/00add9 = §15
d4
bu6mmoreka [JOK
16 O060011IeHNE U CUCTEMAaTU3alUA3HAHHHA https://m.edsoo.ru/00addd
12
bubnmoreka [JOK
17 IIpakTrueckas pabota Ne 1. «Pemenune https://m.edsoo.ru/00addb
IKCIIEPUMEHTAIBHBIX 33729 fa
18 KonTpouabnas pabdora Ne2 110 TEMe Bu6muotexa LIOK
«DNEKTPONUTHIECKAS JICCOTTHAIIHSI.



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

XI/IMI/I‘IGCKI/IepeaKHI/II/I B paCcTBOpax»

https://m.edsoo.ru/00adde
c0

OOmiass  xapakTEpUCTHUKA TaJOT€HOB. XUMHUYECKUE

bubmuorexa [JOK

19 . https://m.edsoo.ru/00addf = §12-13
CBOICTBa Ha IpUMeEpE XJIopa 02
bu6mmoreka [JOK
20 XJI(lpOBOI[OpOII. ConsiHast ~ KHCJIOTa, XHUMHYCCKHE hitps://m.edsoo.ru/00adel ~ §14-15
CBOICTBa, MOJIyUYCHUE, IPUMEHEHUE 04
bubmuorexa [JOK
21 HpaKTI/Iz{eCKaSI pabora Ne 2 _mo. Teme «[lomyuenue hitps://m.eds00.ru/00ade3
COJISTHOM KHCIIOTBI, H3ydeHHE e€ CBOHCTB 48
. bu6mmoreka [IOK
22 Bbrunciienusi mo ypaBHEHHMSM XUMHUECKUX pEaKIUi, hitps://m.eds00.ru/00ade4
€CIIM OJIH U3 PEareHTOB JIaH B N30BITKE a8
bu6mmoreka [IOK
23 OO1ast XxapakTePUCTUKA DIIEMEHTOB VIA-TpyIb! https://m.edsoo.ru/00ade6 ~ §17
4a
AnnoTtponHble MoaudUKauu cepbl. Haxoxenue cepbl Bubmmorexa [IOK
24 u eé COEIMHEHU N B PUPO/IE. https://m.edsoo.ru/00ade6 = §18
XUMHUYECKUECBOMCTBACEPHI 4a
bu6mmoreka [JOK
o5 CevaBozlopoz[, cTpoeHue, (PU3MYECKHEe U XUMHUYECKHE https://m.eds0o.ru/00ade8 ~ §19
CBOWCTBa
02
bubnmoreka [JOK
26 OKcubl  Cephl. } CepHast kucioTa, (U3NYECKHE W https://m.edsoo.ru/00adea  §20-21
XUMHYECKHE CBOMCTBA, TPUMEHEHHE 08
97 Oxcumsl  cepsl. CepHas KMCNOTa, (U3MUECKHE | bub6mmnorexa IIOK §20-21

XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

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



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

28

XUMHYECKUE  peakluu,  JeKallue B~ OCHOBE
IOPOMBIIUIEHHOTO  croco0a  TMOJIyYeHUs  CEpHOM

bu6mmoreka [IOK

28 KHUCIIOTBI. https://m.edsoo.ru/00adec
XUMHUYECKOe3arpsi3HEHHEOKPYKAIOICHCPEIbICOCTUHEH 8a
USIMUCEPBI
. bu6mmoreka [IOK
29 Boerurcnenue MaccoBOoil oMM BBIXOJA  MPOJYKTA hitps://m.edsoo.ru/00adec
peakiuu 8a
OO01as xapakTepucTUKa 31eMEHTOB VA-rpynmnbl. A30T, Bubmmorexa [IOK
30 pacnpocTpaHeHHe B IPUPOAE, (DU3HYECKHE U https://m.edsoo.ru/00adee ~ §23
XMMHYSCKHE CBOMCTBA a6
. bu6mmoreka [{OK
31 AmMHaK, ero (U3HYECKHMEe W XMUMHYECKHE CBOWCTBA, https://m.eds00.ru/00adf0 ~ §24
MOJTyYeHHUE ¥ IPUMEHEHUE 04
bu6mmoreka [IOK
32 [Ipaktrueckass padora Ne v3 no teme «llomydenue hitps://m.eds00.ru/00adfL
aMMuaKa, U3yu4eHHe ero CBOWCTBY» 30
} bubmuoreka [JOK
33 A30VTHaﬂ KHCTIOTa, e (U3NYECKUEe MW XUMHUYCCKHE hitps://m.edso0.ru/00adf3 ~ §27
CBOICTBa
06
Wcnonb30BaHWe HHUTPATOB H  COJCH aMMOHHUS B Bu6moreka [OK
34 KatecTBe MHHEpAILHBIX yloOpeHuii. https://m.edso0.ru/00adf5
XuMH4ecKoe3arpsa3HeHUCOKPYKAIOIIeHCPETBICOSTUHEH 18
UsIMHA30Ta =
bu6mmorekxa [IOK
g5 Pocgop. Okenn pocgopa (V) i docdopuas kucnora, https://m.eds00.ru/00adf6  §29-30
busznyecKkrue 1 XUMUYECKHE CBOMCTBA, MTOTYYCHHE 8a
36 Hcnone3oBanue GocdaToB B KauyecTBE MHHEPAIBHBIX Bummorexa [OK

ynoOpeHuil. 3arpsizHeHuenpupogHoicpeasidpochaTamu



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

https://m.edsoo.ru/00adfc
20

VYraepon, pacnpocTpaHeHue B MpHUpoJE, pusmueckue u

bubmuorexa [JOK

37 9 https://m.edsoo.ru/00adfd ~ §31-32
XUMHYECKHE CBOMCTBA
9c
Oxkcumpl yriaepoaa, X (QU3NIECKUE W XUMHUYCCKHE bub6nmnoreka IIOK
38 CBOMCTBA. DKOJIOTHYECKHE IPOOIEMBI, CBA3aHHBIE C https://m.edsoo.ru/00adfe =~ §33-34
okcuioM yriepona (IV) be
bubmuorexa [JOK
39 VronbHas KHCIIOTa ¥ €€ Cou https://m.edsoo.ru/00ae00  §35
6C
[Tpaktnyeckas pabora Ne 4 mo teme "Ilomyuenue bubmmorexa LIOK
40 yIJIeKHCnoro rasza. KauecTBeHHass —peakuust  Ha https://m.edsoo.ru/00ae02
KapOoHaT-HOH" Te
- bu6mmoreka [IOK
a1 epBOHAYaJIbHbIE  TOHATHS 00  OpPraHMYECKHX https://m.eds00.ru/00ae05
BEIIECTBAX KaK O COCIMHCHUSX YTIIepoia le
bu6mmoreka [JOK
42 [lepBoHauanbHble  TOHATHS 00  OpPraHMYECKHX https://m.eds00.ru/00ae05
BEIIECTBAX KaK O COCIMHCHUSX YTIIepoia le
bu6mmoreka [JOK
43 KpeMmuwuii u erocoeiuHeHust https://m.edsoo.ru/00ae08  §37-38
Oa
[IpakTnueckas pabora Ne 5. Pemenue bub6nmnoreka IIOK
44 DKCIIEPUMEHTANLHBIX 3a7auy 1o Teme «Baxnelimmue https://m.edso0.ru/00ae0b
HEMETAJLTBI U UX COCJUHCHHS 2
45 Koutpoabnas pabora Ne3 mno Teme «Bakneiimme bubimoreka IIOK

HEMCTAJJIBI U UX COCAUHCHU S

https://m.edso0.ru/00ae0e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

18

OOmast XxapakTEepUCTHKAa XUMHUYECKHUX DJIEMEHTOB —
MeTauIoB. MeTaumdeckass CBs3b W MeTaTHdecKas

bu6mmoreka [JOK

46 8 https://m.edsoo.ru/00ael0  §39-40
KPHCTaJUTHYECKast pemiérka. 3
DU3NYECKUECBOMCTBAMETAIIIOB S€

5 bubmuoreka [JOK

47 XuMuieckue cpomerma MCTAILTIOB. https:/m.edsoo.ru/00aell  §41
DIEKTPOXUMHUYCCKHUI P/l HAPSKEHUH METALIOB 56
OO6ume crnocoObl mnonydeHus MeraniaoB. CIiaBsl. bubmorexa [IOK

48 Bblunciienuss 10 ypaBHEHUSIM XMMHYECKUX PEAKIHH, https://m.edsoo.ru/00aell = §42
€CIIM OJIUH U3 PEAreHTOB COIEPKUT IPUMECH 56

bubmuoreka [JOK

49 [ToHsATHE O KOPPOIUMMETAILIIOB https://m.edsoo.ru/00ael2
78
bubmuoreka [JOK

20 [{enoYHbIEMETAILTBI https://m.edsoo.ru/00aeld  §43
b2
bu6mmorexa [IOK

51 OKCHIbI U THAPOKCHU B HATPHS M KUl https://m.edsoo.ru/00ael4  §43
b2
bu6mmoreka [IOK

52 [Ien0uHO3eMeNbHbBIE METAIIIBI — KaJIbI[Hi M MarHHH https://m.edsoo.ru/00ael5  §44
e8
bu6mmorekxa [IOK

53 Baxselmmecoe IMHEHUAKATBIUS https://m.edsoo.ru/00ael5  §45

e8

54 OO6o01IeHNe U CHCTeMaTH3alMs3HAHHI

bubnuorexa [JOK
55 JKEcTKOCTh BOJIBI M CITOCOOBI €€ yCTpaHEeH s » §45

https://m.edsoo.ru/00ael8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

86

[Ipaktudeckas padora Ne 6 o Teme "XKECTKOCTH BOABI

bu6mmoreka [JOK

56 , | https://m.edsoo.ru/00aela
1 METOJIbI €€ yCTpaHeHHUS o8
bu6mmoreka [JOK
o7 AoMUHMI https://m.edsoo.ru/00aelc  §46
64
bubmuoreka [JOK
58 AmboTepHbIC CBOMCTBA OKCH/IA U THIPOKCHU/IA https://m.edsoo.ru/00aelc  §47
64
bu6mmoreka [IOK
59 Keneso https://m.edsoo.ru/00aeld = §48
86
bu6mmoreka [IOK
60 Oxcupapl, rugpoxkcuasl u conu xeneza (1) u xenesza hitps://m.eds00.ru/00ae35  §49
D)
e6
61 OG6oO0IIEHNE ¥ CHCTEMATH3AIUSA3HAHUIM
IIpakTnueckas paboTa Ne 7. Pemenue bubmmnorexa IIOK
62 SKCIEPHMEHTANILHBIX 3a7au 1Mo TeMe «Baxuelmue https://m.edsoo.ru/00ae3d
METaJUTBl ¥ UX COSTUHEHUS e8
Boruncnenus mo ypaBHEHHMSIM XHUMHUECKHUX PEaKIUH, Bu6moreka [OK
63 €CJIM OJIMH W3 PEareHTOB JIaH B MU30BITKE WU COACPIKUT hitps://m.eds00.ru/00ael7
MIPUMECH. 50
BrruncnennsaMaccoBoi0IMBBIX0IAPOAYKTAPEAKITUT =
64 O060011IeHNE U cCUCTeMaTH3aII3HAHUI
65 Konrtposabnasi paGora Ned mno teme «Baxuelmme
METAJLIBI U MX COCTHNHEHUS
66 BemectBa u marepuansl B IOBCEAHEBHOW KHU3HU bu6moreka LIOK

YCIO0BCKa

https://m.edsoo.ru/00ae3f



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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XuMHYecKoe3arpsi3HeHUEOKpYKarolercpe bl

Ponps xuMuu B PEIICHNH SKOJIOTHUYCCKUX HpO6J'ICM

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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bu6mmoreka [JOK
https://m.edso0.ru/00ae42
70

bu6mmoreka [JOK
https://m.edso0.ru/00ae42
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus. 8 kiacc: yueb. s odmeoOpa3osar. opranuzanuit/ I.E. Pyasutuc, @.I.
®enpaman. — 9-e m3a. — M.: [Ipocsemienne, 2020. — 207 c.
» Xumus. 9 kimace: yued. st oomeoodpazosat. opranuzanuid/ I'.E. Pynsurtuc, @.I'.

®enpaman. — 6-¢ m3a. — M.: [Ipocemienne, 2019. — 208 c.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
Xumus : ypoku B 8 kiacce : mocodue s yuurens /H. H. 'apa

Xumus. Ypoku B 9 kiacce : mocobue ans yuutens /H. H. Tapa
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