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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe denepaibHOM paboyell TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa30oBaTelIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XUMHUHM CIYKUT OCHOBOM it (OPMUPOBAHMUS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OpTraHUYECKON XUMUH.

CrtpykTypa coiepkaHus MpPOrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO0 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YPOBHSI K JPYyrOMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEACTABICHNS] O XMMHYECKON COCTABIISIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHM TMPOUCXOAUT (QOpMHUPOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXHEUIWX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 0000IIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3bIKa HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJIEHHOCTb OOy4YeHUST Ha  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESATENbHOCTH, HAayYHbBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpY’KaIOIlIEr0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarommxcs TyMaHUCTHUYECKMX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111€eTr0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuectBo BemectBa. Moab. MonsipHas Macca. B3auMocBs3bp kKoimndecTsa,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHUsA. Knaccudukanus
XUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW IMOCYOMW, MpaBWIaMHu paboThl B JabopaTtopuu u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 0OO0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOACHHUE
¢uznyeckux (IUIaBI€HUWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KHCIOTOM) SBICHHM, HAaOMI0eHHE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XUMUYECKUX peakuuil (pas3iiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoiciicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3Y4YeHUE CIOCOOOB pPA3ENICHHs] CMECE: C MOMOILIbI0 MAarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe M HEOPraHNYeCKUX BelecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — sIeMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl



MOJIyYeHHUs] KUCIopoAa B JabopaTOpud W IPOMBINUIEHHOCTH. Kpyrosopor
KHclopoa B mpupoze. O30H — auioTporHas MoAupUKaIus KUCIopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — »snemeHT W mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupoie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE U H3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHME C oOpa3laMu OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PAClNO3HABAHME W HU3YUYCHHE
CBOMCTB BogOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIIECTB C
pa3MYHOW PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),



UCCJEeIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIECTB Ppa3JIMYHBIX KIJIACCOB,
HaOJI0ICHUEe U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U ILEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHE OJHOI0 MeTajla APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPTaHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengesneeBa. Ctpoenne aTomMoB. XUMHYECKAS CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHbBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJIIMHHONEpUOAHAs  (OPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakTEpUCTHKA XUMHYECKOTO
3JEMEHTA M0 ero noynoxeHuro B [lepuoanyeckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPyNIlaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hblii u
rpaXJaHMH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okucieHus.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiy pas3yioKeHHs, COSTUHEHNS).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: marepusi, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, IUTAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEPATbI, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM JJIeMEHTOB B Ilepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUUECKHE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMMHWYECKOW pEaKUUW M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUsI PEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMA KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOKHBIX BELIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEWIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEJIOYeHd W  COJIed
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJIEO MaTEpUaoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3iioKEeHUs, COCIMHEHUs), PacllO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKrue CBOICTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHE. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl M €€ COCIUHEHUN B MNpUpoAe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIEHHS. A30T, pacOpOCTPAHEHHUE B MPUPOJIE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHHE OKPYKaIoIel cpe/ibl COCIMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosryuenue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX YIOOPEHUN.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTIEpoHd,  auIOTPOITHBIE
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. AncopOuus. Kpyrosopot yriepona B npupoje. OKCUbl yriieponaa, ux
dbu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coiu, X PU3NUecKue U XUMHYECKUE CBOICTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOJYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KHUpaxX, OCNIKaxX, YrJIeBOIax — U UX
poJii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemuus (IV) u kpemHueBo#t kuciaore. CHUIHMKATHI, UX HCIOJb30BaHUEC B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINe CTPOUTEIbHBIC MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HMCIOJIB30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPHUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3Yy4EHUE XHUMHYECKHX CBOMICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, IPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iiaMu a30THBIX U (HOCcHOPHBIX yAOOpEHUH, MOIyUYeHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHakKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MpoIIeCCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHE, COOMpaHUE, paclOo3HABAHUE U U3YUYECHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTa/iibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTauioB. MeTraymndeckasi CBsi3b U
METAJJIMYECKasl  KpPUCTA/UIMUECKass  pelmI€TKa.  DIEKTPOXUMHUYECKUH  pAll
HaMpspKeHU MeTaiioB. u3nueckue U XUMUUYECKHE CBOMCTBA MeTaiioB. OO0uue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepuoanyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HATpusi M Kaiusd. [IpruMeHeHHe IIEeNOYHbIX METAUIOB U HX
COEJIMHEHUMH.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuuda. Baxseiimme coeauHeHUs Kaiblus (OKCHI, TUIPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AMGPOTEPHBIE CBOMCTBA OKCHUIA M THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblIUd U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3BMOKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajabllUs, aJFOMUHUS, [IMHKA, Keje3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxkueime
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XWU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHHE OKpyKaroueh cpenbl (MpefenbHas IOomycThUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

H3y4deHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOIUIHOCTb, HaAOIIOCHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJICb, SBJICHUE, TAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®u3uKa: wmarepusi, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PATUOAKTUBHOCTh, MOJEKYJIA, JJIEKTPUYECKUN 3apsji, IPOBOIHHKH,
MOJTYTIPOBOJHUKH, JTUIJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTh, KpUCTAJINYECKas
pemeTka, CIuiaBbl, (PU3UUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUSI, KOCMUYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocuHTes, npixanue, Ouocdepa, dKOCHCTEMa, MHHEPATbHBIC
yn00peHus, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, ITUTAaTEIbLHbIC BEIISCTRA.

['eorpadms: armocdepa, rtuapocdhepa, MHUHEpAIbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTHUTalOTCs B XOJie OOyYEeHHMs] XUMUU B €IMHCTBE Yy4eOHOW H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINKI 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCIIMTAHUS:

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M TMPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpolecce ITOM y4eOHON NesITeIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATEIbCKOM KYJIbTYphl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOCKTHOM ©  HCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TOCICICTBUUA W
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3Y4YEeHUI0 Tpodeccuil U Tpyaa pa3uyHOTO poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGHECCUOHANIBHON CPEJIE;

6) 3K0JI0OrNYecKOro BOCIIMTAHUS

HKOJIOTMYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK HCTOUYHHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XHUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICIAIOT 3HAYUMBIE JIs
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEJIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOphIE 0OecneurnBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSITHSMH), HCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIE, NCTYKTHUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3Yy4YaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KAa4eCTBE OCHOBBI Ui (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yNbTaT, (OPMYIHPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUOB U (HOPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHME NMPUMEHATh PA3IMYHbIE METOJbl M 3allpOChl MPU IOUCKE U OTOOpE
MHPOpMAILlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAUMBIX JJIs BBIITIOJHEHUS
y4€OHBIX U MO3HABATEJIBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOI0 XO34MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HPHUPOIHOM
CpEIBl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYyJIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIIbITa,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NpPOoOJeM Ha OCHOBE Yy4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENIbHO ONPENENsATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUVIOKEHHBIM  AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIaracMbl€ B YCJIOBUH 33IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



neucTBul, crnenuduueckue IS IpeAMETHOM o0jacthd  «XUMHUS», BHUJIBI
JNEATEIBHOCTH MO  IOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCSI YMCHHUIN:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCAMHEHUSA, PEAKLIHMH PA3JIOKECHUS, PEAKIUU 3aMEIICHUS, PEAKINU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBasl JOJII BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymma)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJIbIIIE TIEPUOJIbI, COOTHOCHUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3IeKTPOHOB
U pacnpeaereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/as ONMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIPDHYIO W MOJISIPHYKO MAaccChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJu3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEeMAaTHU3alHIo, KJIacCU(UKALNIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 M3Y4YCHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBWjaM  MOJIb30BaHUS  XUMHYECKOW  MOCYIOW |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpPOJAa M KHCIOpOJa), MNPUTOTOBIECHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K koHiy oOyueHus B 9 kiacce npeaMeTHble pe3ysIbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKHMX NOHATHWA: XHWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEmETKa, KOppO3us METALIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM peakiuu, MpeAeiabHO OMyCcTUMas
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAs, METaUIMYeCKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OINUCHIBAaTh W XapaKTepHU30BaATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
000O3HayYeHUsl, KOTOpPbIE HMEIOTCA B NEPUOJUYECKOM Tabiauue, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYAaCTBYIOLIMX B pEaKUUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOM CBSI3U MEXK/Y BEIIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJieMeHTa 1o (dopmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH,

coOMoaTh  MpaBWa  MOJB30BAHUA  XUMHUYECKOW  TOCYAOH |
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPHI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiaMkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OO0OOIlEHHE, CHUCTEeMATU3allui0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — JUIA W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

yeJoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' U COJIAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHUSAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Tema ypoxa Kourpoububie IIpakTnyeckue Buasl,
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI dopmsI
KOHTPOJIf
IIpenmer xumuu. Posb xumuu B YCTHBIN
1 JKM3HU 4yeoBeka. Tena u 1 OIIPOC; bubmmorexa [JOK
' ’ https://m.eds00.ru/ff0d210c
BEIIECTBA
5 ITonsiTue 0 MeTogax NO3HAHUS B 1 YCTHI’.HZ bubmuorexa [JOK
XUMUHU onpoc; https://m.edsoo.ru/ff0d227e
[TpakTuueckast padorta Ne 1 YcrHbiit
«IIpaBuna paboThI B OIIpoc, Eub 10K
3 6 3 1 [IpakTuyeckas HOIIHOTCKA
HADOpATOPHH H PHEMET pabora; https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOpHBIM ’
000pyT0BaHUEM
YcrHbI
4 YucThie BEleCTBa U CMECH. 1 onpoc; bu6nmoreka [JOK
Crioco0sb! pa3fieneHus cMecei TectupoBanwue;  https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 [TuceMenHbI
«Paznenenue cmeceit (Ha KOHTPOJIB; bubnuotexa [JOK
5 . 1
IIPUMEPE OYUCTKH ITOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMEI 1 MOJIEKYJIBI 1 HP63KTI/.I‘ICCI<351 bubmmorexa LOK
Y pabota, https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU 1 Huchmenmpili bubmorexa [JOK

KOHTPOJIb;

https://m.edsoo.ru/ff0d2be8



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

(cMMBOJIBI) XUMUYECKUX YcerHbii
3JIEMEHTOB onpoc;
YcTHBII
8 IIpocThie U CI0KHBIE BEIIECTBA ;)(HPOC; i bubmorexa LOK
p MMIHCCKIH https://m.edsoo.ru/ff0d2a6¢
JHAKTAHT;
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE YCTHB-IH bubmorexa [IOK
YIAPHOE ¥4 Ompoc; https://m.eds00.ru/ff0d2d50
3aKO0H IIOCTOSHCTBA COCTaBa YcTHBIN
10 BelleCcTB. XUMHUUECKas onpoc; bu6mmoreka [IOK
dopmyia. BaieHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKHX DIIEMEHTOB
OTHOCHUTENBbHAA aTOMHAs Macca. IInceMeHHBIN Bu6 110K
noInoTEKA
11 OTHOCHUTENbLHAS MOJEKYIIIpHas KOHTpPOJIb,
yp https://m.edsoo.ru/ff0d323c
macca
ITuceMeHHBIN
12 MaccoBast 10JI1 XHMHYECKOTO KyOHTpOiIL; bubamoreka [JOK
3JIeMEHTa B COCAUHECHUU CTHEIH https://m.edsoo.ru/ff0d350c
OTIPOC;
13 KonuuectBo BemiectBa. MoJib. 1InceMeHHbIH bubmuorexa [JOK
MosnsipHas macca KOHTPOIIE, https://m.edsoo.ru/ff0d5230
14 dusznveckue U XUMUYECKUE YcTHBI bu6mmorexa [IOK
ABJIEHUs. XUMHAYECKasl peaKLus OHPpOC; https://m.edsoo.ru/ff0d37fa
[Ipusnaku u ycinosus 11ncEMeHHbIH bubnnorexka [JOK
15 KOHTPOJIb;

MMPOTCKAHUA XUMHUYCCKUX

https://m.edsoo.ru/ff0d3al6



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

peaKuuit

IIucemeHHbIH
3aK0H COXpaHEHUsT MaCcChl KOHTPOJIb; Bu6morexa [LOK
16 BEIIIECTB. X UMHUYCCKHEC i
- zg;gé’m https://m.edso0.ru/ff0d3b8s
ypaBHEHUS ;
BrruuciieHus KoJandecTna, Yeruerit
17 MaccChl BEIIECTBA 10 IQIHPOC; bubmuoreka [JOK
YPaBHEHUSAM XUMUUYECKHUX P a%ajTT;quKaﬂ https://m.edso0.ru/ff0d5708
peakui ’
Knaccudukanuss XuMuueckux VcrHbII
18 peakiuii (CoequHEHU, OIIpoC; bubnunoreka [JOK
Pa3JIOKEHUS, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)
o IIucemeHHbIH
M. B. JIOMOHOCOB — y4€HBIN- KOHTPOJIB; Bu6mrorexa LOK
19 SHIpRoneuCT. Obobmente 1 ¥ CTHbIH https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTu3aIus 3HAaHUI OTIPOC; " '
KonTponbhnas pabora Nel no
20 TeMe «BelecTBa 1 XUMHYECKHUE KonTponbHas bubmorexa LHOK
pabora; https://m.edsoo.ru/ff0d4290
peaKIum
Bo3ayx — cmech razos. Cocras YcTHBIN BuG 10K
. nonMMoTeKa
21 BO31yXxa. Kucmopomx — anemeHt ompoc;
0 https://m.edsoo.ru/ff0d448e
u ipocTtoe BerecTBo. O30H
du3nyeckrue U XUMHUYECKHUE YcTHBIN
99 CBOICTBa KHCIIOpOaa (peaKIuu Onpoc; bubnmnoreka [JOK

OKHCJIeHus, Topenue). [lonstue
00 oxcugax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

CrniocoObI noydeHus

IIuceMeHHbBIN

93 KHCIIOpPOJIa B JIA0OpATOPUU U §OHTp0iH’; bubnnoreka [HOK
IIPOMBIIITICHHOCTH. Oncgggm https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa ’

TemnoBoii 3 pexT xumuaeckon VYcerubiit
€aKI[UH, IIOHITHUE O OTIpOC;
24 IT)e MOXHMMHUYECKOM YpaBHEHUHU bubmorexa [IOK
p yp ’ https://m.eds00.ru/ff0d4790
9K30- M SHJIOTCPMHYECKHUX
peaKIMsIX
TormBo (HedTh, yrois u [IpaxTueckas
25 MeTaH). 3arpsi3HeHHE BO3AyXa pabora; bubnuorexa LIOK
-2arp yxa, ’ https:/m.edsoo.ru/ff0d4c4a
CIIOCOOBI €T0 TPEIOTBPAICHUS
[IpakTudeckas padora Ne 3 o YcTHBIN

26 teme «llonydenue u cooupanue Onpoc; bubnunoreka [JOK
KHUCJI0pOJa, U3YYEHUE €0 https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

Bonopox — anemeHnt u npocroe [InceMenHbI
27 BemecTso. Haxoxnenne B KOHTPOJIb; bubmorexa [JOK
) https://m.edsoo.ru/ff0d4ddo
pupoJIe
duznueckre 1 XUMHUUECKHUE YcTHBIM BuG 10K
nOJINOTEKA
28 i . OIIpOC;
CBOHCTBA BOOPOAA P https://m.edsoo.ru/ff0d4dd0
[Ipumenenne Boopoaa
29 TToHnsaTHE 0 KHCIIOTaX U COJISIX H%aKTI/?quKaH bubmorexa HOK
pabota, https://m.eds00.ru/ff0d50d2
IInceMeHHBIH

30 Crioco0sI ToTydeHusT BOA0OPOIa KOHTPOJIb; bu6mmoreka [IOK

B J1abopaTopuu YcTHbIl https://m.edsoo.ru/ff0d4dd0

OI1poC;



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[TpakTrueckas padora Ne 4 mo

IIuceMeHHbBIN

teme «llomydyenue u cobupanue KOHTpOIIb, bubmuorexa [JOK
31 YcrHBIN ]
BOJIOPO/Ia, U3YYEHUE ETO onpoc: https://m.edsoo.ru/ff0d4f42
CBOMCTB» ’
YcrHBIN
32 MounsipHbiii 00BEM Ta30B. 3aKOH onpoc; bu6mmoreka [IOK
ABoraapo TectupoBanwme;  https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, VcTHBIN
33 KOJIMYECTBA BEIICCTBA I'a3a I10 OIIpOC; bu6mmoreka [IOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITH 00bEMY
Brrunciienus 00EMOB ra3oB 110 VcTHBIN
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE OIpoc, bubnnorexa [HOK
3aKOHA O0OBEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d5708
ra3oB
du3znvecKkue U XUMUYECKHUE 1InceMeHHbIA bu6mmoreka [IOK
35 . KOHTpOJIb;
CBOMCTBA BOJbI https://m.edsoo.ru/ff0d587a
IIuceMeHHEBIN
CocraB ocHoBanui. [Tonsitue 06 KOHTPOIIb, bubmuorexa [JOK
36 YcTHBIN ]
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
OTpoc;
Bopna xak pacTBopuTENS. YcTHBIN
Hacpiennsie Ompoc;
bu6mmorexa [IOK
37 HEHACHIIIICHHBIC PACTBOPHI.

MaccoBas 101151 BelecTBa B
pacTBOpe

https://m.edsoo.ru/ff0d5b40
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[IpakTudeckas padora Ne 5 mo YcTHBIN
teme «lIpurorosinenue OIIpOC;

38 ACTBOPOB C OIPEICIEHHON bubmmorexa [JOK
P P . I“) A https://m.edsoo.ru/ff0d5eba
MacCcOBOH J0J1ei
pPacTBOPEHHOIO BELIECTBA»

KonTponsHas padora Ne2 mo ITucbmeHHbIN Bu6 LOK
nonIMoTexa

39 teme «Kucnopoa. Bomopos. KOHTPOJIb;

POA. BOROPOH https://m.eds00.ru/ff0d6342
Bona»

40 OKCHJIBI: COCTaB, H% aKTIfquKaﬂ bu6mmoreka [IOK
KJIacCH(UKAIMsI, HOMEHKIIATypa pabota; https://m.edsoo.ru/ff0d664e
[TonydyeHnue nu XuMHYECKHE [TuceMenHbI

41 CBOMCTBA KHCJIOTHBIX, KOHTPOJIb; bubmuoreka [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

ITucpmeHHbIN
OcHOBaHHUs: COCTaB, KOHTpPOIIb, bubnuotexa [JOK

42 VY cTHBIH .

KJaccu(UKalus, HOMEHKIATypa onpoc: https://m.edsoo.ru/ff0d67ca
[IuceMenHbI

43 [ToyueHne 1 XUMUYECKHUE KyOHTpOiIL; bubnunorexa [IOK

CBOMCTBa OCHOBAHUH CTHbIH https://m.edsoo.ru/ff0d67ca
OTIPOC;
[TuceMenHbI

Kucnotsl: cocTas, KOHTp Oin’; bu6mmorexa [IOK

44 VY cTHBIH .

KJ1accu(UKaIus, HOMEHKIATypa onpoc: https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue n xummueckue [MucbmenHbII bubnmnoreka [JOK
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CBOMCTBA KHCIIOT KOHTPOJIb; https://m.edsoo.ru/ffOdfee2
YcrHbiit
OI1poC;
Comu (cpenHue): [TuceMenHbI
HOMEHKJIATypa, CIIOCOOBI KOHTPOIb, bubnmoreka [JOK
46 VCTHBIH _
MOJIyYEeHUS, XUMHUYECKUE onpoc: https://m.eds00.ru/00ad9474
CBOICTBa ’
[TpakTuueckas pabota No 6. [TucbmenHbII
Penrenune skcriepuMeHTanbHBIX KOHTPOJIb, BuG 1OK
i noIMoTeKa
47 3ama4 1o reMe «OCHOBHBIE YerHblit
0IIpoC; https://m.edsoo.ru/00ad9b7c
KJIaCChI HCOPTAaHMYCCKUX ’
COCIMHEHU I
['eHeTnyeckas CBSI3b MEXKIY [TuceMeHHbIi Eub 10K
noIMoTeKa
48 KJIaCCaMHU HEOPTaHUYECKUX KOHTpPOJIb;
. P ’ https://m.edsoo.ru/00ad9a50
COEIMHEHU N
49 O06o0mIeHre U cucTeMaTr3aIus 1InceMeHHBIA bubmuoreka [JOK
. KOHTPOJIb;
3HAHUU POJIb; https://m.edso0.ru/00ad9ch2
KonTponbHnas padora Ne3 o [IpakTnueckas Eub 1OK
nonmoTexa
50 TeMe "OCHOBHBIE KJIacChl pabora;
. ’ https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCANHEHUI
[IepBble ONBITKH VYcrHbIi
51 KJIaCCU(PUKALUU XUMUYECKUX OTIpOC, bubnnoreka [JOK
sneMenToB. [loHsATHE 0 TpymImax Tectuposanue;  niins://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepnonnuecknii 3aK0H U Kontponbnas BuG 1IOK
. nonnoTeka
52 [Tepuonnueckas cucrema pabora;

XUMUYECKHnX 3y1emMeHToB 1. 1.

https://m.edsoo.ru/00ada52c
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Mennenecena

53

54

55

56

57

58

59

60

[Tepuoasl, TpyIIIbI, MOATPYIIIBI

Ctpoenue atomoB. CocTaB
aTOMHBIX siaep. M3oTomnbl

CTpoeHue MEKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuoauueckoit cucremsi /. U.
Menpaeneena

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA MO €T0 MOJIOKEHHUIO B
[Tepnonnueckoii cucreme /. Y.
MenneneeBa

3nauenue [lepuoanueckoro
3aKOHA JUJIs Pa3BUTHS HAYKU U
npaktuku. JI. 1. MenneneeB —
Y4€HBIN, EAAror U rpaxJIaHuH

DIIEeKTPOOTPULIATETLHOCTh
ATOMOB XUMHWYCCKUX DJICMCHTOB

Honnas xuMudeckast cBsI3b

KoBanentnas noJrsipHas
XUMHUYCCKas CBA3b

IInuceMeHHBIN
KOHTPOJIb;
YcTHBIN
OTpoc;

VY cTHEIN
OTpoc;

ITuceMeHHbIi
KOHTPOJIb;

IInceMeHHBIH
KOHTPOJIb;
VYcTHBIN
OTIpOC;

YcTHBIM
OT1poc;
Coo01ienue;

YcrHbIi
OIIpOC;
TectupoBanue;

KoHnTponsHas
pabora;

IInceMeHHbBIN
KOHTPOJIb;

bubmuoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6mmorexa [IOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bubmuorexa [JOK
https://m.edsoo.ru/00adac34

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8
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YcTHBIN

OTIpOC;
Kontposbnas
61 KoBanentHnas HenomnsipHas pabora; bu6mmoreka [IOK
XHUMHYECKas CBA3b BIIP; https://m.edsoo.ru/00adaab9
IInceMeHHBIH
62 CreneHp OKUCIECHUS §0HTPO:]’IB; bubmorexa [IOK
CTHBIH https://m.edsoo.ru/00adae28
OTIpOC;
63 OKUCIUTENbHO- YeTHbIR bu6mmorexa [IOK
BOCCTAHOBUTEJIbHBIC PEAKIIUU OHPpOC; https://m.edsoo.ru/00adb076
IInceMeHHBIH
64 OKHUCINUTEIN U BOCCTAHOBUTEIN §0HTP01U>; bubmorexa [JOK
CTHBIH https://m.edsoo.ru/00adb076
OTpoc;
TIceMeHHbBINR
Koutponsaasa pabora Ne4 mo .
65 TEME liC oerIe aroMma §0HTPOEIL’ bubmmorexa LIOK
R ) CTHBIH https://m.edsoo.ru/00adb486
XUMUYECKas CBSI3b» OIIpOC;
TIceMeHHbBINR
PesepBHblit ypok. O0001IeHNE U KOHTPOJIb, bubnuoreka [IOK
66 . YcTHBIN ]
cCHUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00adb33c
OTpoc;
Peseprubriit ypok. O6001eHue 1 IInceMeHHEIH bubnuotexa [JOK
67 KOHTPOJIb;

cUcTeMaTHu3anus 3HaHUHU

YTt

https://m.edsoo.ru/00ad9ch2
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68 Peseprublit ypok. O6o0mIeHNE 1
CHCTEeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

OTIpOC;

IInceMeHHBIN
KOHTPOJIb;
YcrHBIN
OTpoc;

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoxka Konrpoabnbie IIpakTuyeckne Buabl, popmsl
n/n oOpa3oBaTe/ibHbIE pecypchl
KOHTPOJIA
[Tepuonnueckuii 3aK0H. YcTHBIN
1 IIepunonnueckas cucrema OIIpOC; bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B YcTHbIi
5 U3MEHECHUHU CBOMCTB OIIpocC; bubmuoreka [{OK
XUMHUYECKUX DJIEMEHTORB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOAOB
Knaccudukanms u YcrHblit
3 HOMEHKJIaTypa OIIpoC; bubmmorexa LIOK
P ’ https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIECTB
Bunsl XumMudeckou cBsI3H U IIncemenHbIN
4 TUIIBI KPUCTAILTMYECKUX KOHTPOJIb, brbmmorexa LTOK
. P ’ https://m.edsoo.ru/00adbac6
pemeToK
Kontponbnas padota Nel 1o [TuceMeHHBII
teme «IloBTOpeHue u KOHTpOJIb;
5 nyoneHue ?ilaHI/HZ bubmorexa LOK
yrry https://m.edsoo.ru/00adbch0
OCHOBHBIX Pa3/IeNioB Kypca 8
KJiacca»
Knaccudukamnms xumuaecknx KonTponbnas
6 €aKIUil Mo pa3InUHbIM pabora; bubmorexa I[JOK
p p ’ https://m.edsoo.ru/00adbch0
MpU3HAKaM
7 [TonsaTue o ckopocTu TucpmenmeIi bubmuotexa [IOK

KOHTPOJIb;
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XUMHYECKON peaKIlny. VY cTHBII https://m.edsoo.ru/00adbe9a
IloHsATHE O TOMOT€HHBIX U OIIpOC;
FeTEPOTCHHBIX PEAKIIHIX
IlonsaTue 0 XUMHYECKOM IInceMmeHnbIi
paBHOBecuu. DaKTOPHI, KOHTPOJIb,
8 BIIMAIONINE HA CKOPOCTh YerHbid bu6nmoreka LIOK
o ompoc;
XUMHYECKOHN peaKkiuu 1 poc; https://m.edsoo.ru/00adc28c
MOJI0KEHHE XUMHUYECKOTO
paBHOBECHUS
OKHCIUTEIBHO- IInCEMEHHBII bubnunoreka LIOK
9 KOHTPOJIb; ]
BOCCTaHOBUTEJIbHBIE PEAKLIMH https://m.edsoo.ru/00adcade
Teopus 3NEKTPOIUTUYECKON ITncprMeHHBIH Bu6 LIOK
HOIHNOTEKA
10 mucconuanuu. CUibHbIE U KOHTPOJIb;
https://m.edsoo.ru/00adcd68
ci1a0bIe AIEKTPOITUTHI
ITnceMmennsbIi
11 Wonuble ypaBHEHUS peaKIuil §0HTPOFB’ bubnmorexa IOK
CTHBI
yp p https://m.edsoo.ru/00add448
OTIpoC;
XHUMHYeCKHe CBOMCTBA Y cTHBIN
KHUCJIOT ¥ OCHOBAHHUHU B CBETE onpoc;
12 MIPENCTABIEHHUHA 00 bubnnorexa [JOK
P . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
IUCCOLIUAINA
XUMHUYECKHE CBOMCTBA COJIEH IInceMeHHbIN
13 B CBETE MPEJCTABICHUN 00 KOHTPOJIb; bubnmnoreka [JOK
BJIEKTPOTUTUYECKON https://m.edso0.ru/00add8b2
IHUCCOLIUAINA
14 ITonsTre o ruaponuse conen ITuceMeHHbIN bubmuotexa [IOK
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KOHTPOJIb; https://m.eds00.ru/00add9d4

O6o06mmeHue u 1InchMeRHBIH bubmuorexa [JOK

15 . KOHTPOJIb; )
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1. [TruceMeHHbII BuGmiorexa LIOK

16 «Peuerne FOTTPOTE: https://m.edsoo.ru/00addbfa
AKCIIEPUMEHTAIbHBIX 331a4»
KonTponbnas padora No2 mo YcTHbI

17 TeMe «DIEKTPOIUTHYECKas OIIpoC; bubmmoreka [JOK
nucconuanusg. XuMHU4ecKue https://m.edsoo.ru/00addecO
pEaKiuu B pacTBOPax»
OOm1ast xapaKTepUCTHKA [TucemMeHHBbIH BuGmorexa [IOK

18 HUIOTEHOB. umiricckie KORTPOTE: https://m.eds00.ru/00addfe2
CBOICTBA Ha pUMeEpE XJI0pa
XnopoBogopoa. ComnsiHas [IpakTuueckas

19 KHCJIOTa, XUMHUYECKHE pabora; bubmmoteka IIOK
CBOWCTBA, MTOJTyYEHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[IpaxTnueckas padora Ne 2 o KoHntponbnas

20 teMe «[lonydyenue consHon pabora; bubmuoreka [IOK
KHUCJIOTBI, U3y4eHHUE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
Beruucnenus no ypaBHeHHIM IncpmeHHsIi
XMMHYECKUX PEaKIUH, eCIu KOHTpOiH’; but6mmorexa [IOK

21 YCcTHBIN ]
OJIUH U3 PEarcHTOB JIaH B onpoc: https://m.edsoo.ru/00ade488
M30BITKE

99 OO1m1ast XxapaKTepUCTHKA ITuceMeHHbIN bubmuotexa [IOK
aneMeHToB VIA-rpynmst KOHTPOJIb; https://m.edsoo.ru/00ade64a
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YcrHbIN

oTpoc;
AmnoTponHbie MOAUpUKAIIH YcTHBIN
93 cepbl. Haxoxnenue cepsl u €€ OIpoc; Bu6muotexa [JOK
COCAMHEHHH B IIPUPOJIC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoi0poJ1, CTpOEHHE [IpakTuueckas
’ ’ Sota: Bubnuorexa LIOK
24 ¢busnvecKkre 1 XUMHYECKHE paoora;
. https://m.edso0.ru/00ade802
CBOICTBA
Oxkcunbl cepsl. CepHas [TuceMeHHbII
o5 KHCII0Ta, (PU3NIECKHEe U KOHTPOJIb, bubnuoreka [IOK
XHUMHYCCKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHYECKUE PEAKIINH, [TuceMeHHEbIi
JIe)KaIlUE B OCHOBE KOHTPOJIb,
HPOMBIIIIIEHHOTO CII0co6a YCTHBIH
26 MOJTyYCHUS CEPHOU KUCITOTHI onpoc; bubmmorexa LIOK
) https://m.edsoo.ru/00adec8a
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI
[TucbmMeHHbIM
Berauciienre MaccoBoii J0IH KOHTPOIIb, bubmmorexa LIOK
27 YCTHBIN ]
BBIXOJa IPOLYKTA PEAKLINU https://m.edsoo.ru/00adec8a
0Ipoc;
OO6m1ast XxapakTeprucTruKa [TuceMeHHBIIH
28 aneMeHTOB VA-TpymibL. KOHTPOJIb, bubnmnorexa [JOK
A30T, pacnpocTpaHeHue B YeTnbii https://m.edsoo.ru/00adeeab
0mpoc;

npupoae, Gpuznyeckue u
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XUMHUYECKUE CBOUCTBA

29

30

31

32

33

34

35

AMMuak, ero ¢puznyeckue u
XUMHYECKHE CBOICTBA,
MOJIy4YeHHUE U PUMEHEHHE

[IpakTrueckas padota Ne 3 o
teme «llonyyenune ammuaxka,
W3YyYEHHUE ETO CBOMCTB)

A3oTHasg KHUciIoTa, ¢€
(1)I/I3I/I‘-I€CKI/IG U XUMHUYCCKHUEC
CBOMCTBA

Hcrosnp30BaHNe HUTPATOB U
COJIei i aMMOHHSI B KAYECTBE
MHHEPaIbHBIX YI00PCHHUIA.
XUMHUUECKOE 3arps3HeHUE
OKpY>Karollen cpeibl
COCIMHECHUSMH a30Ta
dochop. Oxcua pocdopa (V)
u pochopHas KUCIOTA,
bu3nYecKre 1 XUMHYCCKUE
CBOMCTBA, OJIy4CHHUE

Hcnonb3oBanue GocdaToB B
Ka4eCTBE MHUHEPAIbHBIX
ynobpenuii. 3arps3HeHne
MPUPOJHOM Cpeibl
dbocdharamu

VYriepon, pacipocTpaHEHUE B

[InceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTpoc;

[TuceMeHHEbIi
KOHTPOJIb;

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
OTIpoC;

IInceMeHHBIN
KOHTPOJIb;
VcTHBIN
oTIpoc;

IIpaxTrueckas
pabora;

Y cTHBIN
OTIpOC;

YcTHBIN

bubnunoreka LIOK
https://m.edsoo.ru/00adf004

bu6nmorexa [IOK
https://m.edsoo.ru/00adf180

bubmuoreka [IOK
https://m.edsoo.ru/00adf306

bubmuoreka [IOK
https://m.edsoo.ru/00adf518

bu6nunorexa LIOK
https://m.edsoo.ru/00adf68a

but6mmorekxa [IOK
https://m.edsoo.ru/00adfc20

bu6nunorexa LIOK
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npupoje, Gpuzndeckue u 0I1poc; https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA CooOenue;
Oxkcuapl yriaepojaa, ux [TucbmMeHHbIi
¢buznvecKre 1 XUMHUECKUE KOHTPOJIb; Eus 10K
3 = noIMoTEKa
36 CBOMCTBA. DKOJIOTUYECKHUE YeTHbli
onpoc; https://m.edsoo.ru/00adfebe
po0JIeMBbl, CBSI3aHHBIC C
okcuaoM yriepoaa (1V)
ITncprMeHHBIH
37 VYronpHas KucioTa U €€ Cou ;OHTPO?B; bubmorexa [JOK
CTHLIH https://m.edsoo0.ru/00ae006¢
oTIpocC;
[IpakTuueckas padota Ne 4 o [TnceMeHHbIM
teme "[lonydyenue KOHTPOJIb; Eu 10K
> noOIMoTEKa
38 YIIIEKHCIIOTO Tas3a. Yernbii
ompoc; https://m.edsoo.ru/00ae027e
KadecTtBenHas peakius Ha
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHATHUS 00 YcTHbI
39 OpraHUYECKUX BEIIESCTBAX KaK OIIpOC; bubnmorexa IOK
p ’ https://m.edso00.ru/00ae054e
0 COEJIMHEHUSAX yriepojaa
ITnceMeHHbBIH
40 Kpemnuii u ero coequHeHUS ;OHTPO?B; bubmorexa [TOK
P A CTHDLIH https://m.edsoo.ru/00ae080a
OTIpOC;
[TpakTuueckast paborta Ne 5. [IpakTnueckas
41 Pemenne pabota; bubmuoreka [{OK

3KCHepI/IM€HTaHLHBIX 3aaa4
no teMme «Baxkaeiinue

https://m.edso0.ru/00ae0bf2
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

HEMCTAJLJIBI U UX

COCIMHCHH S
Kontposnbnas padota Ne3 o YcrHbii

42 TeMe «BaxxHelme OIIpOC; bu6nmoreka [IOK
HEMETAJIbI U UX https://m.edsoo.ru/00ae0e18
COCJIMHECHHU S
OO6m1as XxapakTeprucTruKa VYcrHblit
XUMHUYECKUX DJIEMEHTOB — OIIpOC,

MeTaJoB. MeTtajuindeckas Coo0enue;

43 CBSI3b Ml METAJUTMYCCKAs bubmorexa LOK
KpHCTATIHYECKAS PEMETKA. https://m.edsoo.ru/00ae103e
dusnyeckue CBOMCTBA
METaJIIOB
XHUMHYECKHE CBOMCTBA IInchMeHHBIH

44 METaJIJIOB. ) ;OCIE{Z(I);IIB; bubnuoreka [{OK
BJIeKTpOXI/n\fI/IquKHI/I pan onpoc: https://m.edsoo.ru/00ae1156
HaIpsDKEHUHA METaJUIOB
OO6mme crmocoOb! MOTyYeHUs VYeTHbeIi
MeTasuioB. CIUIaBhl. O1poc;

45 Beruucnenus no ypaBHeHHUSIM Coobuienne; bubmmnorexka HOK
XMMHYECKUX PEAKIUH, €CIIU https://m.edso0.ru/00ae1156
OJIUH U3 PEAr€HTOB COJICPKUT
puMecu

Y cTHBIN

46 [TonsiTue o Koppo3uu ompoc; bubnunorexa LIOK
METAIIJIOB Coobmienue; https://m.edso0.ru/00ae1278

47 [I{ef04HBIE MeTAbI IIpakTrueckas bubmuotexa [IOK

pabora;

https://m.edsoo.ru/00ae14b2



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

YcTHbIN

48 OKcuabl ¥ THIPOKCUIBI onpoc; bubnmoreka [IOK
HAaTpus U Kaus TectupoBanue;  https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHEIC KO;TPOHBHM bubmuorexa [IOK
MeETaJIbI — KAJIbIIUA 1 MarHui pabota, https://m.edsoo.ru/00ael15e8
50 Baxneiinine coequHeHUS YeTHbli bubmuorexa [JOK
KaJbLIUs OHPOC; https://m.edsoo.ru/00ael15e8
ITuceMeHHEBIN
51 O06o01eHue u §OHTpOiH’; bubmuoreka [{OK
CHCTEMAaTH3aINsI 3HaHUH CTHBIA https://m.edsoo.ru/00ae1750
OTIpoC;
YcrHbI
59 JKECTKOCTh BOIBI U CIIOCOOEI Onpoc; bubnunoreka LIOK
e€ ycTpaHeHus Coob1ienue; https://m.eds00.ru/00ae1886
[TpakTuueckas padora Ne 6 1o YerHbId G 10K
: oTeKa
53 TeMe "JKEcTKOCTh BOIBI U ompoc; 1O
N ! " CooOmieHus; https://m.edsoo.ru/00aelae8
METO/bI €€ YyCTPaHEHUS
ITnceMeHHbIit
KOHTPOIIb, bubnuoreka [{OK
54 AmroMuHuH %
YCTHbId https://m.edsoo.ru/00aelc64
Ompoc;
IInceMeHHEbIi
55 AmdoTepHbIe cBOICTBA KOHTpOJIb; bu6nunorexa LIOK
OKCHJIa ¥ TUJIPOKCHIA VYcTHEbIT https://m.edsoo.ru/00aelc64

OI1poc;



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

IIuceMeHHBIH

bubnunoreka LIOK

56 Keneso :
KOHTpOII®b, https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUIBI U COJTH YeTHbIH bubnunoreka LIOK
xenesa (1) u xemnesa (111) onpoc; https://m.edsoo.ru/00ae35e6
O06o061ieHue U IInCEMEHHBII bubnunorexa LIOK
58 . KOHTPOJIb; _
CHCTEMAaTH3aINsI 3HaHUH https://m.edsoo.ru/00ae1750
[IpaxTuueckas padora Ne 7. [TpakTrueckast
Pemenue pabora;
59 9KCIICPUMEHTAJIBHBIX 3aa4 bubmorexa HOK
P N https://m.edsoo.ru/00ae3de8
no teMe «Baxxueiinme
METAJUILI U KX COETUHEHUS
Beruucnenus no ypaBHeHHUIM IInceMeHHBIM
XUMHYECKUX PEAKIUH, ECIu KOHTPOJIb,
OJINH U3 PEAreHTOB JaH B Mo
60 U30BITKE WIN COIEPKUT onpoc; bubmorexa LOK
P https://m.edsoo.ru/00ae1750
npuMecu. Beruncrnenns
MacCOBOM O BEIXOJ1a
MPOJYKTa PeaKiuu
KoHntponbnas
61 O06001IeHne 1 pabora; bu6nunorexa LIOK
cucTeMaTu3alus 3HaHui BIIP; https://m.edsoo.ru/00ae1750
IInceMeHHbIN
KonTtponsHaas padora Ne4 110 .
62 TeMeTzBamHeﬁpmne MeETaJUIbI §OHTPOFB’ bubnmorexa LOK
CTHBIM https://m.edsoo.ru/00ae1750
H UX COCTUHCHMS OTIpOC;



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

BemecTBa u maTepuaisl B ITucprMeHHBIH Bu6 LIOK
HOJINOTEKA
63 % 1 KOHTPOJIb;
TTOBCCITCBHOM HHHH P https://m.edso0.ru/00ae3f50
YyeJIoBeEKa
64 XuUMHYECKOe 3arps3HeHUe 1 Hp6aKT1/quc1<a51 bubmmoreka [JOK
OKpY>Karollen cpeibl pabota, https://m.edso0.ru/00ae4270
YceTHbIit
65 Posnb xumum B perieHuu 1 onpoc; bu6nmoreka [IOK
IKOJIOTHYECKUX TPOOIEM Coobmienue; https://m.edsoo.ru/00ae4270
YcerHbrit
66 PesepBHEIi ypok. O000IICHHE 1 ompoc; bubnunoreka LIOK
M CHUCTEMAaTH3allHs 3HAHUM Coobuienue; https://m.edsoo.ru/00ae0d0a
VcTHBIN
67 PesepBHblitl ypok. O60611eHNE 1 onpoc; bu6nmoreka LIOK
Y CUCTEMAaTH3aIWs 3HAHUI CooOuienue; https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O60611eHIE 1 [TuceMeHHBII bubmuoreka [IOK
M CHCTEeMAaTH3allHs 3HAHUM KOHTPOJIb; https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO HACOB 68

[10 [TIPOT'PAMME



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-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

8 KJIACC

Xumus 8§ kmace: yued. st ooeodpasosar. opranusanuii / O. C. 'abpuensia, Octpoymos U.T.,
CnankoB C.A. — M. : IIpocsemenue, — 2019 1. 175 c.
ISBN 978-5-09-071604-8

9 KJIACC

Xumus 9 knace: yueonuk: yueonuk / O. C. ['abpuensH. — 8-e uzn. mepecmotp. — M. :
Hpoda,2019 1. 319, [1] c. mi. (Poccuiickuii yaeOHHK)
ISBN 978-5-358-21905-2

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

8 KUIACC

1. B momomrs mkoasHOMY yuntento. M. 0. ['opkoBenko «lloypounsie pa3paboTKu MO0 XUMHH K
yueOHukaMm: O. C. 'abpuensiaa; H. M. Connna, M. I1. Canuna; I'. E. Pym3utuca, ©. I'.
denpnmanay 9 knacc. «Bako», Mocksa 2005 1.

2. B nomoup adbutypuenty. O. C. I'abpuenss, U. I'. OctpoymoB «Xumus». [locobue nns
HIKOJILHUKOB CTapIIuX kiaccoB u nocrynatomux B BY3s1. [Ipoda, Mocksa 2005 r.

3. B nmomomis aburypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». s
HIKOJILHUKOB CTapIINX KiaccoB U nocrynatoiux B BY3s1. Teopetnueckue ocHOBEI. Bompockr.
3amaun. Tectsl. [lox penakuueit npodeccopa P. A. Jluguna 3 — e uznanue, uCrpaBiIeHHOE.
Hpoda, Mocksa 2004 r.

4. T'abpuensn O.C. Ilporpamma kypca xumuu Jyist 8-11 kitaccoB 00111e00pa3zoBaTEIbHBIX
yupexaenuit. — M.: lpoda;

5. Xumus 8 kiace: yueb. st o6eodpasonar. opranuzaiuii / O. C. ['abpuensn, OctpoymoB
N.I'., Cnagkos C.A.

6. 'abpuensu O.C., BuckoOoitnukosa H.II., fmrykoBa A.B. HactonbHast KHUTa yuuTesns.
Xumus. 8 ki1.: Meroauueckoe nocodue. — M.: JIpocda;

7. I'abpuensu O.C., Pynos H.H., Tonkynos B.M. Xumuueckuii skciepuMeHT B 1IKOJIE. § Ki1acc.
—M.: Ipoda

8. MunucrepctBo oOpazoBanus Poccuiickoit ®enepauuu. [lporpammel s
0011e00pa30BaTeNIbHBIX YUpexaeHUH. Xumus 8 — 11 kiacchl. -3-e u3/laHue, CTEPEOTHITHOE -
Mockasa; [Ipoda, 2002 r. (ctp. 26 — 37).

9. PabGouas nporpamma. Xumus. kK YMK O. C. I'abpuensina Jlabupunt. py. M3aarensctBo
"Bako" 2016 1.

10. denepanbHOro KOMIOHEHTA FOCYJAPCTBEHHOTO CTaHAApTa 00IIero 00pa30BaHuUs 110 XUMHH
(Hacts 1. OcHOBHOE 00111€€ 00pa3oBaHue) /I OCHOBHOM 00IIe00pa30BaTEILHOM MIKOJIBI B
COOTBETCTBHUH C CYLIECTBYIOIEH KOHIENIMEH XUMUYECKOTO 00pa30BaHusI.

11. Xumus: 8 kimacc: KOHTPOJbHBIE U POBEepoUHbIe paboThl K yueOHuKyY O.C. ['abpuensina
«Xumus. 8 kinacey / O.C. I'abpuensn, I1.H. bepeskun, A.A. Ymakosa u 1p. — M. : [Ipoda;

12. Xumus B Tabnumax 8 — 11 kmacesl. CipaBouHoe ocooue. ABTop — coctaButenb A. E.
Haconogsa 10 — e uznanue, crepeorunsoe. Jpoda, Mocksa 2007 r.



9 KUIACC

1. B nomours mkonsHoMy yuutento. M. FO. 'opkoBenko «[loypounbie pa3paOOTKu O XUMHUH K
yaueOnukam: O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pyasurtuca, ©. T
denpamanay 9 knacc. «Bako», Mocksa 2005 T.

2. B momomrs abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus». ITocodue s
MIKOJBHUKOB CTApIINX KiaccoB u nocrynatoumx B BY3s1. [poda, Mocksa 2005 r.

3. B momomis abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». st
IIKOJIbHUKOB CTapIIMX KjaccoB U nocrynatromux B BY3s1. Teopetnueckue ocHoBbl. Bonpocsl.
3amaun. Tectsl. [lox penakuueit npodeccopa P. A. Jluauna 3 — e uznanue, ucrpaBiIeHHOE.
Hpoda, Mocksa 2004 r.

4. I'abpuensn O.C. IIporpamma kypca xumuu 1 8-11 kiraccoB 001e00pa3oBaTeIbHBIX
yupexaenuit. — M.: Ipoda;

5. Xumus 9 kinace: yueonuk: yaeonuk / O. C. I'abpuenss. — 8-e uza. nepecMoTp. — M. :
Hpoda,2019 . 319, [1] c. un. (Poccuiickuii yaeOHUK)

6. N'abpuensu O.C. U3yuaem xumuto B 9 ki1.: muaaktuyeckue marepuaisl / O.C. 'abpuenss,
T.B. Cmupnosa. — M.: biuk mtoc

7. I'abpuensH O.C., Bucko6oiinukosa H.I1., SlurykoBa A.B. HacronbpHast kKHMra y4uTes.
Xumus. 9 ki1.: Merogudeckoe nocodue. — M.: JIpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.W. XuMunueckuii skcriepuMeHT B 1IKose. 9 kiacc.
—M.: lpoda

9. MunucrepctBo obpaszoBanus Poccuiickoit @enepanuu. [Iporpammer ms
0011eo0pa3oBaTenbHBIX YUpexacHud. Xumus 8 — 11 kimacchl. -3-e u3gaHue, CTepPeoTHITHOE -
Mocksa; Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensna Jlabupunr. py. M3garensctBo
"Bako" 2016 r.

11. denepanbHOro KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa 00IIero 00pa3oBaHus 0 XUMHH
(Hactp 1. OcHOBHOE 00111ee 00pa3oBaHKe) Al OCHOBHOI 00111€00pa30BaTEeIbHOM IIKOJIbI B
COOTBETCTBUU C CYILIECTBYIOIIEH KOHLIENIUENH XUMUYECKOTO 00pa30BaHusl.

12. Xumus: 9 kinacc: KOHTpOJIbHbIE U poBepouHble paboThl K yueOHuKy O.C. 'abpuensna
«Xumus. 9 kimace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : lIpoda;

13. Xumus B Tabnunax 8 — 11 kmacesl. CnpaBoyHoe mocodue. ABTOp — coctaButenb A. E.
Haconoga 10 — e uznanue, crepeorunnoe. Jpoda, Mocksa 2007 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

8 KJIACC

1)bubmmorexa [{OK https://m.edsoo.ru/00ae1750

2) https://resh.edu.ru/subject/29/8/

3) https://interneturok.ru (8 xiacc)

4) http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

5) https://skysmart.ru/articles/chemistry

6) [Topran Beepoccuiickoit onumMiuaabl mikoasHUKOB. http://rusolymp.ru/

7) Pycckuit oOpa3oBaTenbHblii moprai. http://www.gov.ed.ru

8) ®enepanbHbIil poccuiickuii o0eodpazoBarenbHbIi moptai. http://www.school.edu.ru
9) ®denepanbHblii mopTan «Poccuiickoe oopasoBanuey. http://www.edu.ru

10) Caiitr CIAM I'MA: PELITY BIIP, OI'D, EI'3, I'BD u IIT. https://sdamgia.ru



https://m.edsoo.ru/00ae1750

9 KJIACC

1)bubaroreka ITOK https://m.edsoo.ru/00ae1750

2) https://resh.edu.ru/subject/29/9/

3) https://interneturok.ru (9 xacc)

4) https://skysmart.ru/articles/chemistry/

5) https://www.alto-lab.ru

6) [Topran Beepoccuiickoit onumMiuaabl mkoasHUKOB. http://rusolymp.ru/

7) Pycckuii obpazoBaresbHbIi moprai. http://www.gov.ed.ru

8) ®enepanbHbIil poccuiickuil o0eodpazoBarenbHbIil moptai. http://www.school.edu.ru
9) denepanbubiii mopTan «Poccuiickoe oopazoBanuey. http://www.edu.ru

10) Caiitr CJAM I'MA: PELITY BIIP, OI'D, EI'3, I'BD u IIT. https://sdamgia.ru



https://m.edsoo.ru/00ae1750




