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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTAaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmiero oOpaszoBanus, npenctaBieHHbIX B @I'OC 00O, a Takke Ha OCHOBE (heaepanbHOU
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTILIMU MPENoJaBaHus Y4eOHOTrO MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpeAMeTa, YCTaHABIHUBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpXKaHKe, MPelyCMaTpUBAET paclpeesieHue ero mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3fieliaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOINYECTBEHHbIE
M KAueCTBEHHBIE XapaKTEePUCTUKH COJEP’KaHUsA, PEKOMEHAYEMYI0 MOCIEI0BaTEIbHOCTh
U3YYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JTOTMKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILeNeil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JeSITETLHOCTH 00YUYaIOMIerocs II0 OCBOCHUIO YyU4EeOHOTO CO/IepIKaHusl.

3HaHUEe XUMHUH CIY)KUT OCHOBOW /I (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €0
MPEJICTAaBICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (GOpMUPYEMbIE XUMUEH
IPEJCTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOIUH BEIECTB B MPUPOJIE, O MyTAX
pemeHust TI00aNBHBIX TPOOJIEM YCTOHYMBOTO Ppa3BUTHSI 4YEJIOBEYECTBA — CBHIPHEBOH,
HHEPTEeTUYECKOM, TUIIEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBaHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 (yHKINOHATHHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00YJarommxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCUOHAIBHON JESTENHHOCTH;

3HAaKOMHT CO CIEHMU(PHUKOW HAYYHOTO MBIIIICHHS, 3aKJIaJbIBACT OCHOBBI IEIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInuXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJE, K YEJIOBEKY, BHOCHT CBOW BKIAJ B JKOJOTHYECKOEe 0Opa3oBaHWE
o0yJaromuxcs.

JlaHHbple HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUUu(UKON comepikaHus
y4eOHOTO TIpeaMeTa, KOTOPBIA SIBIISIETCS TEJarorMHYecKd aJalTHPOBAHHBIM OTpakKEHUEM
0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIMUMHUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMHH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e usydenuro. CojnepkaHue CKIAAbIBACTCS W3 CHCTEMBl NMOHATUH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHYecKoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

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

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— 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 YPOBHS K JPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YUYEHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JESTEIbHOCTH YEJIOBEKAa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOW KYIbTyphl. 3ajada y4eOHOro mpeaMeTra COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOILIEHNHU K HayYHbIM METO/IaM [TO3HAHUS IPU U3YYEHHUU BELECTB U XUMUYECKUX pEaKluil, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCETHEBHOM KU3HHU.

[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 IPUHSATUIO pELIEHUHN, CIOCOOHON aJanTHUpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(bopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obOecreueHrne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIIBITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popmupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHUs [IEHHOCTU
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

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



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poib XMMUM B JKM3HM 4YellOBeKa. XUMHUS B CHUCTEME Hayk. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

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

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemectBa. Monb. MousipHas macca. B3auMocCBsI3b KOJIMUECTBA, Macchl U
Yrcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMHUUeckre ypaBHeHUs. Kinaccudukamus XUMHYECKUX peaKiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpaiieHusi ¢ 1a6OpaTOpHBIM O0OpYIOBAaHUEM, HM3YYCHHE W OINUCAaHUE (PU3NYECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHrnEe BOCKA, TassHUE JIbJIa,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJECICTBHE Mela ¢ KUCIOTOM) SIBJICHUM, HaO0IeH e
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aUMO/IEIICTBUE CEpHON KUCIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
paszieneHus cMeceil: C TMOMOIbI0 MarHuTa, (UIbTpPOBaHUE, BBIAPUBAHHUE, JUCTHIUISALIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. [lpumenenue xkucnopoga. CrocoObl MONydeHHsS KHUCIOpoJa B JabopaTopuud H
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/ia.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TomaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHwe Bojgopona B MPHUPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbel. HacklmeHHble u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMudeckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUuE NpUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHUE CBOMCTBA OKCUAOB. [lonyueHne okcuos.

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

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Ousndeckue U XUMHUECKHE
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 IKCnepumeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M ONHUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOHMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[0B HEOPTaHMUECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEUTpalIu3alru, MOJIYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xumuueckux a3nemeHtoB I H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

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. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHHUE, PEAKIIUU PA3JIOKEHUS, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUHM XMMHUHU B 8 KJlacce OCYILIECTBISAETCA
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEIMETKM W BHJA XUMHUYECKON
CBSI3H.

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

Knaccugukarus XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUECKNE YPABHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. I[loHsTme o0 XxXuMuyeckoM paBHOBecHHM. DakKTOPBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON PEaKLMH U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peaknyn moHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, TMOJHBIC H
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 MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOLECCa AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WILIIOCTPUPYIOIIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

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

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKHE U XUMHYECKHE 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 €€ COCIMHEHUH B TMpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMEHH OKHUCIEHHs. A30T, paclpoCcTpaHeHHe B Tpupojne, (Qusuveckne u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHUS. A30THasi KUCIOTa, €€ MOJy4YeHHUe,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSAMH a30Ta (KHUCJIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcmonb3oBanue QocdaroB B kauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMuueckue cBoicTBa. Ancopobuusa. KpyroBopot yriepona B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3P QeKT. YronbHas KHCIOTa 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.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAUHEHMSIX Yriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oeskax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOmme mnpenacraBieHus o6 okxcuae 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,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasliaMd XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUY€HUE XUMHUYECKUX CBOMCTB pa3z0aBlieHHON 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 BUEOMATEPHAJIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C Mebl0 (BO3MOKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3y4YECHUE CBOMCTB YIJIEKUCIIOTO ra3a, MpPOBEJCHHE KAYEeCTBEHHBIX PEaKklUMi Ha KapOoHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAHUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTauioB. PU3MUEeCKHe 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 MIPOMBIILICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayust). OKCUIBI U TUAPOKCUIBI HATpUs 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 XMMHYECKUE CBOWCTBA MAarHus W KajblMs. BaxkHeimue coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA AITFOMHIHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeupl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPUs C BOJOH (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKA, kene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aFOMUHUS U TUJIPOKCUJIA IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 110
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 |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mesricnpedmemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJ1s1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHS: 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, MPOTOH, HEWUTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3UYCCKUE BEIMUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIBI, TOPHBICE TMOPOJBI, TOJE3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XO7Ie O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOH M BOCIIUTATENBHOMN JEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMAaMM HOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMsI, CAMOPA3BUTHS U COLMATIM3ALMN 00yYarOIUXCs.

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

1) naTpHOTHYECKOr0 BOCIIMTAHMSI:

[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 OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOILM B Tpoliecce 3TOH y4eOHOW IesTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUS O  BELIECTBE W  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3AaUMOCBS3AX YEJIOBEKAa C MPUPOIHOMN Cpemoi, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
WHQPOPMAIIMOHHON M YNTATENBCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITETLHON 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 M HCCIICIOBATEIBCKON NEATETLHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3J0pPOBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI U HENPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



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

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTHUECKOMY M3yUEHUIO Mpodeccuil U Tpyia pa3IudyHoOro poja, yBaKeHHe K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCuoHaIbHOM N1eATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YIPOXKAOIMKUX 3JOPOBbIO U Y KU3HU JIIOIIGP'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUs TJIO0ATHFHOTO XapakTepa dKOJIOTHYSCKUX MPOOJIeM H IMyTeH MX PEIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/ISI
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (JOPMUPOBATH MPECTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHMBEPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCTIONH30BaTh MOHATUS ISl OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy O0BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHBIE, 1e/TyKTUBHEIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMudeckas ¢GopMyla W ypaBHEHHE XUMHUYECKOH pEakiuu — TpPU pElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTepu30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHWYCCKHUX peaKuHﬁ, BBIABIIAATH O6H_II/IG 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIsi (DOPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3yiabTaTaM MpPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
1 GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIONMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOAUMBIX /ISl BBIIIOJIHEHUS YU€OHBIX U I03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OopMy MpeacTaBieHUsS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH HH(POPMAIIUIO O BIMSHUU MIPOMBIIIIEHHOCTH, CETbCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUpPOBaTb CBOM MPEUIOKEHUS OTHOCUTENIBHO BBINOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHl MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIAHUPOBATh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WJIM KOPPEKTHPOBATH IPEIIOKEHHBIA aJITOPUTM JEHCTBUM Npu
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEaKIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1€y,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xoHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHHUI:

® DACKPBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJAd, XUMHYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJSIpHas Macca, MaccoBass JA0JId XUMHUYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3 (eKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHLIEHTpAalKsl) B paCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHH W TPUMEHSTH 3TH
MIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPAIICHUNH;

® ICTIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJHKY [UIS COCTaBJeHHs (OpMyNl BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

® OIIPEJENSITh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

epackpsiBaTh cMbici llepnoanueckoro 3axona JI. M. MenneneeBa: neMOHCTpHUpOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

®ONUCHIBATh M XapakTepu3oBaTh TalOiuuHyro Qopmy Ilepuoanueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcsl B Tabnuue «lleprognueckasl cucteMa XUMHYECKHX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

e KJlacCU(pUIMPOBAaTh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIECTBA, XMMUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

e XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOINX XHMUYECKAX PEAKITHIA;

® [I[POrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAaHUS XUMUYECKHX MPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

® BEIUUCIIATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEILECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOH peaKInm;



® [IDUMEHATh OCHOBHBIC OICPALMM MBICIMTEIBHON JEATEIIBHOCTH — AHAJIW3 U CUHTE3,
cpaBHEeHHE, 0000IIeHNe, CUCTEMAaTH3alMI0, KJIacCU(UKAlLMIO, BBIABICHUE INPUYMHHO-
-CJICICTBEHHBIX CBA3€H — I U3Y4YCHMsI CBOMCTB BEIECTB U XMMHUYECKUX PEAKLUH,
€CTeCTBEHHO-HAyYHBIE =~ METOABl  TO3HAHUS  —  HAONIOJCHHME,  HM3MEpEHHeE,
MOJICJIMPOBAHHE, SIKCIIEPUMEHT (peaslbHbIi U MBICICHHBII);

eCJIe[IOBaTh TNPaBWIaM TMOJb30BaHMUA XHMHUYECKOH TIOCYIOoW U  J1abOpaTOpHBIM
o0opyOBaHUEM, a TaKXe IpaBUiIaM OOpallleHUs C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJIyYCHHIO
U coOMpaHuIo0 Tra3000pa3HBIX BEHIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILLECTBA, IUIAHUPOBATH
Y IIPOBOJMTH XUMHUYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C HOMOILBIO UHIMKATOPOB (JIaKMyc, (peHON(TaTenH, METUIOPAHXK U APYTrHe).

K konny oOyueHus B 9 kiacce NpeaMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

® DaCKpBIBAaTh CMBICI OCHOBHBIX XMMHMYECKUX IOHATHM: XMMHYECKUH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
3EKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCICHMS, XUMUYECKas peakuus, XUMHYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBbIE pPEAKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHWYECKOM pEaKIuH, IPEeeNbHO JOIyCTUMAs
xoHuentpauus [I/IK BemecTsa;

® UIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATUH M TPHUMEHATh OTHU
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

® [ICIIOJIB30BATh XHMMUYECKYIO CHUMBOJIMKY [UIsl COCTaBJeHHS (OpMyNT BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

® OIIPEACIIATH BaJICHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B COCUHEHUAX
pa3iIMYHOIO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KIaccy
coequHEHUN 1o ¢opMynaaMm, BUJ XHUMHUYECKOH CBA3M (KOBAJIEHTHAs, HWOHHAas,
METaJIJIMYecKasl) B HEOPraHMYEeCKHMX COEAMHEHMSX, 3apsii HMOHA IO XUMHYECKOU
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA,

e packpbiBaTh cMbIc Ilepuoanueckoro 3akona [I. 1. MenaeneeBa u 1€EMOHCTPUPOBATH €TI0
NOHMMAaHMEe: ONKMCHIBATh M XapaKTepu3oBaTh Tabauunyo ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENICHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB M HX
COCIMHEHUH B IIpeesiax MajblX IEPUOAOB U TJIABHBIX IOATPYIII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;



e K1accu(hUIMpPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);

e XapakTepu3oBaTh (ONUCHIBATh) OOIIME U crHeun(pUYecKkue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

® COCTaBJIATh YPABHEHMsI DJIEKTPOIUTHUUECKON AMCCOLMALMM KHUCIOT, ILIEJoYell U coiieH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

® DACKpBIBATh CYHUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OalaHCca STHX PEeaKLnii;

® [[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHHs, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

® BHEIUUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 110 (hopMysie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

ecoOMIOIaTh  MpaBHWJA TIOJB30BAHUS XUMHUYECKOW TOCYAOH ©  J1TaOOpaTOPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMU 10 BBIIOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

® [IPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE OIEpaIlMM MBICIUTENIbHON AESTeNbHOCTH — aHallu3 M CUHTES,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3alUIO, BBIBICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB u JaekTpoHHbIe (HU(POBHIE)
n/n TeM NMPOrpaMMbl Bcero Konrpoaeunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Pasznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [lonsarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edso0.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJISAX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

Ilepuonuueckuii 3aKOH U

7

bu6mmoreka [IOK



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

IIepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
Mennene-eBa. CTpoeHue
aroma

https://m.edsoo.ru/7f41837¢c

XUMHYECKasA CBI3b.
3.2 OKHUCIUTEIILHO- 8
BOCCTAHOBUTEIbHBIC PEAKIIUU

bubmuorexa [JOK
https://m.edsoo0.ru/7f41837¢

Hroro no pazgeny 15

PesepBHOE Bpems 3

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08



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

TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[loBTOpEeHue u yrioyOnenue 3HaHUN Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIesioB Kypca 8§ kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' anemeHTOB VIIA-rpynmebl. ["anorens https://m.edsoo.ru/7f41a636
o | e —— 6
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| snewemos VAspynmas Ason foogopui | 7 ;  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
o | S s . | , B
' . PYTIEL poA https://m.edso0.ru/7f41a636
KPEeMHHUHN U UX COCTUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAJLIIO 4 bubnxorexa LIOK
. He CBOWCTBA MET B
m . https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pa3zpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

KoandecTBo yacoB JarTa uzydenus DJIEKTPOHHBIE
Nem/m | Tema ypoka Kourpoas IIpaktuu Mo nnaHy OaHo unpposbie
Bcero  Hble ecKue daKkTUyecKkn oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecypcbl
[Ipenmer xumuu. Poiap XuMuu B )KU3HU bubmmorexa LIOK
1 1 https://m.edsoo.ru/ff0d2
yesnoBeka. Tena v BemiecTBa
10c
bubmuorexa [JOK
2 [ToHsATHE O METOIAX O3HAHUS B XUMUHU 1 https://m.edsoo.ru/ff0d2
27e
[IpakTuueckas padorta Ne 1 <<I—{paBHHa Bu6moreka LIOK
3 paboThl B 1a00paTOpUU U MPUEMBI 1 https://m.edso0.ru/ffod2
oOpariieHus ¢ 1abopaTOpHBIM 3dc
000pyIOBaHUEM =
YucTteie BemecTBa 1 cMecH. CriocoObl bubmmoreia LIOK
4 . 1 https://m.edsoo.ru/ff0d2
paszJeneHus cMmecei
6ca
[IpaxTuueckas padora Ne 2 «Paznenenue bubnnorexka [JOK
5 cMmeceit (Ha mpuMepe OYMCTKH TOBAPCHHOM 1 https://m.edsoo.ru/ff0d2
COJIN)» 8c8
bu6mmorexa [IOK
6 ATOMBI M MOJIEKYJTBI 1 https://m.edsoo.ru/ff0d2
abc
XUMHUYECKHE IEMEHTBI. 3HaKU (CUMBOJIBI) bubmorexa LIOK
7 1 https://m.edsoo.ru/ff0d2

XUMHUYCCKUX 3JICMCHTOB

be8



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

bubmuorexa [JOK

8 ITpocThic U CIIOKHBIE BEIIECTBA https://m.edsoo.ru/ff0d2
a6e
bubmuoreka [JOK
9 ATOMHO-MOJICKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2
ds0
3aK0OH NOCTOSIHCTBA COCTAaBa BEILIECTB. bu6mmoreka [IOK
10 Xumudeckas popmysia. BaneHTHOCTD https://m.edsoo.ru/ff0d2
ATOMOB XMUMHUYECKUX IJIEMEHTOB eae
OTHOCHTENLHAS aTOMHAs Macca bubmorexa HOK
11 ) https://m.edsoo.ru/ff0d3
OTtHOocuTeNbHAS. MOJIEKYJISIPHAS Macca 93¢
MaccoBast 10JIsI XUMHYECKOI0 DJIEMEHTA B bubmorexa HOK
12 g https://m.edsoo.ru/ff0d3
COECTMHEHHNH
50c
buo OK
13 KomnuectBo BemecrBa. Moinb. Mosipaast hgpsjijll(;;éel;zi.ru /ff0d5
Macca
230
dusnueckre U XUMUYECKHE SIBIIEHUS bubmorexa HOK
14 ’ https://m.edsoo.ru/ff0d3
XuMuyecKas peakius
7fa
[Ipu3HaKku U YCIOBHS IIPOTEKAHUSA bubmmorexa [IOK
15 p Y N p https://m.edsoo.ru/ff0d3
XUMHYCCKHUX PEAKIIHMA
alé
3aKoH COXpaHEHUS MAcChl BEILIECTB bubmmorexa [IOK
16 p H ' https://m.edsoo.ru/ff0d3
XUMHUYECKUE YpaBHEHUS
b88
17 Breranciienust konmaecTBa, MacChl bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX
peakuuii

https://m.edsoo.ru/ff0d5
708

Krnaccudukanus XuMHUECKUX peaKIIui

bubmuoreka [JOK

18 (coenmuHEeHHMS, PA3JIOKCHHUSI, 3aMCIIICHHS, https://m.edsoo.ru/ff0d3
oOMeHa) 34
M. B. JIoMOHOCOB — y4€HBIii- bubmuorexa [JOK

19 sHimknoneauct. O0o0IEeHue u https://m.edsoo.ru/ff0d4
CHCTEMATH3AIH 3HAHUI Oc4
KonTponbnas padora Nel mo teme Bubmiorexa LIOK

20 https://m.edsoo.ru/ff0d4
«BermecTBa 1 XUMHUECKUE PEAKITHI 290
Boznyx — cmech razos. Coctas Bo3ayxa. bubnnorexa [HOK

21 Kucinopom — 31€MEHT U IPOCTOE https://m.edsoo.ru/ff0d4
BemecTBo. O30H 48e
du3nyecKre 1 XMMUYECKHUe CBOMCTBA bu6mmoreka [IOK

22 KHCJIOpo/a (peakiiuy OKUCIICHHS, https://m.edsoo.ru/ff0d4
ropenue). [lonsTue 06 okcumax 614
CriocoOslI MoTy4eHus KHUCI0poia B bubnunorexa [JOK

23 71a00paTOPHH M MPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d4
[MpumeHeHue KUCIOopoaa 97a
TemnoBoii 3¢ (pekT XuMUIeCKOol peakium, bubnmnoreka [JOK

24 MOHATHE O TEPMOXMMUYECKOM YPaBHEHUH, https://m.edsoo.ru/ff0d4
9K30- U SHAOTEPMUYECKHUX PEaKIUIX 790
ToruuBo (HedTh, yroiab U METaH). bubnuoreka [IOK

25 3arpsi3HeHue BO3ayXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4
MIPEeIOTBPALICHUS cda

26 [IpakTuueckas pad6ora Ne 3 o Teme bubnnorexa [JOK

«[lonydyenue u cobupanue KUCIOpoa,

https://m.edsoo.ru/ff0d4



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

HU3YyYEHHUE ETO CBOMCTB)

ae2

Bonopon — aseMeHT u npocroe

bu6mmoreka [IOK

27 https://m.edsoo.ru/ff0d4
BelecTBO. Haxoxaenue B npupoje ddo
dOu3nvecKkrue U XUMUYECKHE CBOMCTBA bubmmorexa LIOK
28 https://m.edsoo.ru/ff0d4
Bojopoaa. [I[pumenenne Bomopoaa ddo
bubmuorexa [JOK
29 IToHsATHE O KUCIIOTAX U COJISAX https://m.edsoo.ru/ff0d5
0d2
Crioco6bl moTy4eHust BOAOPO/Ia B bubmmoreia LIOK
30 https://m.edsoo.ru/ff0d4
nabopaTtopun
ddo
[IpakTuueckas padbora Ne 4 o Teme bubnnorexka [JOK
31 «[Tonydenue u cobupaHue BOAOpoOIa, https://m.edsoo.ru/ff0d4
H3yUYEHHE €ro CBOHCTBY f42
bu6mmoreka [JOK
32 MomnsipHblii 006EM ra3oB. 3akoH ABOTaIpo https://m.edsoo.ru/ff0d5
42e
Brrunciienus 00bEMa, KOJIMUECTBa bu6mmoreka [JOK
33 BEIIECTBA ra3a Mo ero U3BECTHOMY https://m.edsoo.ru/ff0d5
KOJINYECTBY BElIECTBA MK 00BbEMY 5a0
Borancienns 00EMOB Ta30B 110 bu6mmorexa [IOK
34 YPaBHEHMIO PEAKIIMK Ha OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5
00BEMHBIX OTHOIIICHHUH ra30B 708
dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bubmmorexa LIOK
35 https://m.edsoo.ru/ff0d5

BOJIBI

87a



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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CocraB ocHoBauuii. [Tonsarue 00

bubmuorexa [JOK

36 https://m.edsoo.ru/ff0d5
HHUKATOpax
9e2
Bopna kak pacrBoputens. HacbleHHnbie u bubnmoreka [JOK
37 HEHACBIIICHHBIC PacTBOPbI. MaccoBas https://m.edsoo.ru/ff0d5
JI0J1s BEIIECTBA B PACTBOPE b40
IT 6ota Ne 5
purotonseune pactsoponc BuGinorera LIOK
38 P . P Up . https://m.edsoo.ru/ff0d5
oTpeIeIEHHON MacCOBOM J0yel eba
PacTBOPEHHOTO BEIIECTBAY =
KonTponbnas padorta No2 mo teme Bubmiorexa LIOK
39 P P ' https://m.edsoo.ru/ff0d6
«Kwucnopoa. Bonopoa. Boga»
342
Oxcuipl: cocTaB, KiaccuUKaIs bubamorexa IOK
40 AR ’ H, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa
64e
[Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d6
OKCHJIOB 64e
OcHoBaHusI: cocTaB, KiaccuuKaius Brbmiorexa LIOK
42 ' ’ A https://m.edso0.ru/ff0d6
HOMEHKJIaTypa
/ca
Mo e ecKile CBOHCTRA bubnmoreka [JOK
JTydeHUE U XUMUYECKHE CBOHCTB
43 M https://m.edso0.ru/ff0d6
OCHOBaHHU
/ca
Kucnotsr: coctas, knaccuduxarms Bubmiorexa LIOK
44 ) ’ H https://m.edsoo.ru/ffOdfe

HOMEHKJIaTypa

e2
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https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0dfee2

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

45 https://m.edsoo.ru/ffOdfe
KHCIIOT &2
Conu (cpeqHue): HOMEHKIATYpPa, CIIOCOObI Bu6mmorexa LIOK
46 o https://m.edso0.ru/00ad9
MOJTy4eHUsI, XHMUYECKUE CBOWCTBA
474
[IpakTrueckas padota Ne 6. Permenue Butmorexa LOK
47 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe https://m.eds00.ru/00ad9
<<OCHOBHI)I€E' KJIACCHI HEOPTAHHMUECKUX b7c
COCITUHCHUIN
I'enetnueckas CBSI3b MEXKAY KJaccamMu Bubmiorexa LIOK
48 . https://m.edsoo0.ru/00ad9
HEOPTaHWYECKHUX COCTUHCHHIMA
as0
bubmuorexa [JOK
49 O0o0O0mIeHNEe ¥ CUCTeMAaTU3aIMs 3HAHUH https://m.edsoo.ru/00ad9
ch2
Kontponbnas padota Ne3 no teme bu6mmoreka [IOK
50 "OCHOBHBIE KJIACCHl HEOPTaHMYECKUX https://m.edso0.ru/00ad9
coeauHeHnR" ela
[lepBble NONBITKU KJIaCCUPUKATUU bubnnorexka [JOK
51 XUMHAYECKHX 3JIeMeHTOB. [ToHATHE O https://m.edsoo.ru/00ad9
IpyMIax CXOIHBIX 3JICMCHTOB ffa
[Tepuonnueckuii 3akoH u [leprnonnueckas bubnmoreka [JOK
52 crcTeMa XUMHUYECKUX snementos J1. 1. https://m.edsoo.ru/00ada
Menpneneesa 52c
bubmuorexa [JOK
53 [lepuoipl, TpyNIBI, MOATPYIIIHI https://m.edsoo.ru/00ada

52¢
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenune atoMoB. CocTaB aTOMHBIX SJIEP.

bubmuorexa [JOK

54 https://m.edsoo.ru/00ada
N3oTomsl
342
CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB bubnmoreka [JOK
55 anemeHTOB [lepuoauueckoii cucremsr 1. https://m.edsoo.ru/00ada
. Menneneena 6bc
XapakTepuCTUKa XUMUYECKOTO PJIEMEHTa bubmuorexa [JOK
56 o ero nojoxeHuro B [lepuoanueckoit https://m.edsoo.ru/00ada
cucteme JI. 1. Menpaeneena 824
3navenue [leproauyeckoro 3akoHa s BuGmorexa LOK
57 DAsBITTIG HAykH H,,Hpaf( k. J1. 1. https://m.edsoo.ru/00ada
MenpeneeB — y4€HbI, Me1aror u 96e
Ipa)<TaHuH
DNEeKTPOOTPUIIATENILHOCTh AaTOMOB bubmorexa LIOK
58 https://m.edsoo.ru/00ada
XUMHYECKHUX 3JIEMEHTOB ab8
bu6mmoreka [IOK
59 HonHast Xumuveckast CBsI3b https://m.edsoo.ru/00ada
c34
bu6mmoreka [IOK
60 KoBaneHTHast noJsipHasi XUMHUYECKast CBSI3b https://m.edsoo.ru/00ada
ab8
KoBasneHTHas HemoJIIpHas XUMUIecKas BuGmiorexa LIOK
61 https://m.edsoo.ru/00ada
CBSI3b
ab9
bubmuorexa [JOK
62 CreneHb OKUCIICHUS https://m.edsoo.ru/00ada

e28



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

63 AL 1 https://m.edsoo.ru/00adb
peaku 076
bubmuoreka [JOK
64 OKUCIUTENIN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb
076
KonTponbras padora Ne4 1o Teme bubmmorexa LIOK
HT bHas1 T o4 I10 TEM
65 o p 1 https://m.edsoo.ru/00adb
«CtpoeHre aToMa. XUMUYECKas CBS3bY 456
PesepsHElil ypok. O0001IIEHNE U bubmmorexa [JOK
66 p YPOK- iﬂ 1 https://m.edsoo.ru/00adb
CUCTEMATHU3ALUS 3HAHUI
33c
PesepsHElil ypok. O000IIEHNE U bubmmorexa [JOK
67 p YPOK- ?l 1 https://m.edsoo.ru/00ad9
CUCTEMATHU3ALUS 3HAHUI
ch2
bu6mmorexa [IOK
P i .
68 CCPBHDI YPOK 0606?6}1“6 " 1 https://m.edsoo.ru/ff0d6
cucreMarui3anuvs 3HaHUU
1c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

INOYPOYHOE IINIAHUPOBAHUE 9 KJIACC

KoanuecTBo 4acoB

Jdara nzyyenus

JIeKTPOHHBbIE U(PPOBHIE

Ne Konrpoanr  IIpakruyec Mo nnaHy OaHo
I Tema ypoka Beero | mrte e o0pa3oBaTe/ibHbIE
n
daKTnuecku pecypebi
padoThI padoTshI
[Tepuoanueckuii 3aK0OH.
p bu6mmoreka [IOK
1 [lepuoanueckas cucTeMa XMMHUYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB 1. 1. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 P N 1 bubmuorexa [JOK
XUMHUYECKUX IJIEMEHTOB IEPBBIX TPEX
P P https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo0.ru/00adb7e2
4 Bunnl XMUMHY€ECKOU CBSA3U U THIIEI 1 bu6mmoreka [IOK
KPHCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbact
KontponsHast pabora Nel o treme
5 «IToBTOpeHue u yriyoieHue 3HaHu 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
5 Knaccuukanus XuMH4ecKux peakuun 1 bubnuoreka [IOK
10 Pa3JINYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN
, e P oo . Bu6nuorexa LIOK
Kiuu. [IoHSITHE 0 TOMOT'CHHBIX U
PEdRit https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
8 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnorexka [JOK

XHUMHYISCKOM PE€aKMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakinuu https://m.edsoo.ru/00adcade
10 | meccomtaton e n oratat BuGiorera LIOK
ACCOTHATIHL. https://m.edso0.ru/00adcd68
3JIEKTPOJIUTEI
11 HMonuble ypaBHEHUS peaKIil bubmorexa HOK
yp peart https://m.edso0.ru/00add448
12| acnossantt s esert npencrasmert o6 BuGauorera LIOK
. el https://m.edso0.ru/00add5d8
AIEKTPOJUTHYECKON JUCCOIHAITTT
X o N
13 | mponorannomt of snexrpomemrIecKol BuGiorera LIOK
pea p https://m.edso0.ru/00add8b2
JIUCCOLIMALIAN
14 ITonsTue o ruapoanse coie bubmorexa HOK
P https://m.edso0.ru/00add9d4
15 O00011eHMEe ¥ cucTeMaTh3alus 3HaHUI bubmorexa HOK
m H https://m.edso0.ru/00addd12
[IpakTnueckas padora Ne 1. «Pemenue bubnnoreka [JOK
16
IKCIIEPUMEHTAILHBIX 33139 https://m.edsoo.ru/00addbfa
K 5] Ne2
17 «{())JI:::: H(?;I::I/ijec?;i{ ;c:(? THG;VI eI/ISI bubmorexa [JOK
p a AT, https://m.edsoo.ru/00addecO
XHUMUYECKUE PEAKIIUU B PACTBOPAX))
06 .
16 | oo caciicaa na mpmecpe BuGorera LIOK
pHMep https://m.edso0.ru/00addfe2
XJjopa
X .C
OpOBOAOPO] C OJIsTHAsT KUCJIOTA, BuGmorexa LIOK
19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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[Tpaktuyeckas padora Ne 2 o Teme

20 «[TomydeHne CoNsTHOM KUCTOTHI Bu6mnorexa LIOK
. ’ https://m.edsoo.ru/00ade348
U3y4YeHHE e€ CBOMCTB)
Boruucnenus no ypaBHeHUSIM
21 XUMHYECKUX peal}clfmﬁ €CJIA OJUH U3 bubmorexa HOK
’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO6mr1ast XapaKTepuCTHKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(UKAIINY CEPBI.
23 Haxo;xr;eHHe ceprI[ H(llé C(I)lenHHeEH/HZ B bubmorexa [JOK
. https://m.edsoo.ru/00ade64a
npupoe. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopo, ctpoeHHe, GU3HUECKUC U bubnuorexa [JOK
XMMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTa
25 @HBH‘J:GCKI/IE u xmfnqecxne CBOI;ICTBa Brbmiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIINH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XuMUUECKOe 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COeTUHEHUSIMU
CephI
7 Brruucnenue MaccoBoil J0JIM BBIXO/1a bubmuorexa [JOK
MPOAYKTa PEaKIiu https://m.edsoo.ru/00adec8a
OO01as xapakTeprCcTUKa SJIEMEHTOB
28 VA-rpynmnsl. A30T, paclipoCcTpaHEHHE B bubmuorexa [IOK

npupojae, GU3NIECKue U XUMUIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gu3n4ecKue u

29 XUMHUYECKHUE CBOMCTBA, MTOJIYYCHUE U Bu6mnorexa LIOK
’ https://m.edsoo.ru/00adf004
MIPUMEHCHHE
[TpakTuueckas padora Ne 3 mo Teme
30 <<§OHY‘-I€HI/IC aleMHaKa U3yYEHHE ero bubmorexa LIOK
5 ’ https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3nvIecKue u bubnuorexa [JOK
XMUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcrnons30BaHre HUTPATOB U COJIEH
aMMOHHUS B KQ4€CTBE MHUHEPAIIbHBIX

32 ynobpenuii. XumMuueckoe BI:IFpSISHeHI/Ie bubmmorexa LIOK

. https://m.edso0.ru/00adf518
OKpY>Karolen cpeabl COeTMHEHUSIMU
azoTa
dochop. Oxcun pochopa (V) u
33 (bOC((Ii))OE))Ha}I Kﬂfn((i))Ta (b(blfm(qe)cxne u bubmorexa LIOK
L https://m.edsoo.ru/00adf68a
XMMHYECKHUE CBOICTBA, MOJIy4eHHE
Hcnons3oBanue hocdhaToB B KaUeCTBE
34 MUHEpaIbHBIX y,uq())6p(1e)HHﬁ. 3arpsi3HEeHue bubmmorexa LIOK
. https://m.edsoo.ru/00adfc20
IPUPOJHOH cpenbl hochatamu

35 VYruepoa, pacnpocTpaHeHue B IPUPOJIE, bubnnoreka [JOK
bu3rUecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepona, ux Gpusndeckue u
XMMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK

36
po0JIeMBl, CBS3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yriaepona (1V)

37 VYronbHast KUCIOTA U €€ CONu Bu6miorexa LIOK

https://m.edsoo.ru/00ae006¢

38 [TpakTrueckas padota Ne 4 o Teme bubnuorexa [JOK
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"IlosryyeHue yriekuciioro rasa.
KavecTBeHHast peakuys Ha kKapOoHaT-

HOH

https://m.edso0.ru/00ae027e

[lepBoHavasibHBIEC TOHATHSA 00

bubmuorexa [JOK

39 OPTAHITICCIX BEMECTRAX KAk © https://m.edsoo.ru/00ae054e
COCJIMHEHUSIX yTiiepoJia

40 Kpemnunii u ero coenqunenus bubmorexa HOK

https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIICPUMEHTAJIbHBIX 33724 110 TEME bubmuorexa [JOK
«Bakueiinme HeMETAIIbI U UX https://m.edso00.ru/00ae0bf2
COCIUHCHHMS
KonTponbHas padora Ne3 o Teme

42 «Bamrl){eﬁmne ieMeTaﬂJ\j'ILI U UX Bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCUHEHUS»
OO6mrast XxapakTepruCTUKA XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB.

43 Merannuyeckas CBSI3b U bu6nmoreka [JOK
MeTaTnYecKasi KpUCTaTnIecKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKue CBOMCTBA
METAILJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

44 DNEeKTPOXUMHUYECKUH Psi/i HAPSXKEHUN bubmmorexa LIOK

https://m.edsoo.ru/00ae1156
METAIIJIOB
OO6mwme crmocoOb! MOTYYEHUST METAJIOB.
45 CnunaBel. Beruucienus no ypaBHEHUSAM bubnmuorexa [JOK

XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3
pCarcHTOB COACPIKUT MIPUMECHU

https://m.edso0.ru/00ae1156
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bubmuoreka [JOK

46 Homsrie 0 Kopposiit MeTanIos https://m.edsoo.ru/00ae1278
bubnmoreka [JOK
4 Hlenousie mexanme: https://m.edscL)E).ru/Oan14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KAITUS bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJbIUi U MarHui https://m.edsoo.ru/00ae15e8
50 Bakueiinime coequHESHNSA KLU bubmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O000111eHIE U CUCTEMATH3aIU 3HAHUI
59 JKEcTKOCTh BOJBI U CLIOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUs https://m.edso0o.ru/00ae1886
3 | iorrom st e bimnorera LIOK
P— https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
>4 AdioMHHHH https://m.edsi.ru/Oanch
55 AmM@oTepHbIe CBOWCTBA OKCUAA U bubnnoreka [JOK
THJIPOKCUA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
%6 AKeneso https://m.edsg).ru/OanldSG
57 Oxkcubl, TUIPOKCUBI U COJIU Keme3a bubnmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIM SHAHUH
IIpaktuueckas padora Ne 7. Pemienu
59 BKI:JHepI/II\j:HTaJ'II:;IfB?X 331\;;1 nz TeeMe ) bubmorexa [JOK

«Baxuennme MeTayibl 1 UX

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

COCANHCHUA»

Brrancnenus no YpaBHCHUAM
XHUMHUYCCKUX peaKuHﬁ, €CJIM OAMUH U3

60 peareHToB J1aH B U30BITKE UITU 1 bubnmoreka [JOK
COZICPKUT IpUMecH. BerauciieHus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIX0/1a MPOTyKTa
peaxkuuu

61 O06o0muieHne 1 cucTeMaTU3aIys 3HaHUH 1
KonTponbnas pabota Ne4 mo teme

62 «Baknele MeTaIbl U UX 1
COCTUHEHUS

63 BemecrBa u Mmarepuassl B 1 bubnnorexa [HOK
[MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arpsi3HEHUE bubnnoreka [JOK

64 . 1
OKpYKaIoIIeH cpe/Ibl https://m.edsoo.ru/00ae4270

65 Ponp Xx¥uMuM B pelIEHUN YKOJIOTUYECKUX 1 bubnuoreka [IOK
npoOiem https://m.edso00.ru/00ae4270

66 PesepBHblil ypok. O606111eH1E 1 1 bubnnoreka [JOK
CHCTEMATH3alAs 3HAHWI https://m.edso0.ru/00ae0d0a

67 PesepBHblil ypok. O606111eH1E 1 1 bubnnoreka [JOK
cUcTeMaTU3als 3HaHUI https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O6o00111€HNE U 1 bubnuorexa [IOK
CHCTEMAaTH3aLUs 3HAHUI https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKITMOHEPHOE 00IIECTBO
«3marensctBO «lIpocBemenune»

O.C.T'abpuensn "Heopranuueckast Xumusi"

METOANYECKHUE MATEPUAJIBI IJIS YYUTEJIA
KonTponbHble 1 mpoBepouHbie paboThl IO HEOPTraHMYECKON XUMHUHU 8,9KIIacChl
I'abpuensnO.C., B.I'.lanunos "[loypounsie miansl" 8, 9kiaacchl

INa6puensnO.C."Iloypounsie pa3pabOTKu 1O XUMHUH'"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

(http://school-collection.edu.ru/catalog/teacher/?subject[]=31)






