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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 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo 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-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

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  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (PYHKIITMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IEeSITEIbHOCTH;

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



CrOoCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOILEHUS K €CTECTBEHHO--
HAay4YHBIM 3HaHUAM, K IIPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO 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 OPraHU30BaHbl MO MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJJHOTO
YpPOBHSI K JIPYyrOMY, BBINOJHSAS (QPYHKIUM OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U IOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUYECKON COCTABIIAIOLICH HAyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3ydyeHUM XUMHHM TNPOUCXOAUT (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
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU 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
3HauY€HUE MPUOOPENH TaKHUE 1eNIU, KaK:

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

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyyaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESTENIbHOCTH, HAayYHbBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SBICHUS
OKpY’KaIoIllero MHUpa, MCIOJb3Yysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3yYCHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1e71eco00pa3HOTO TOBEICHUSI B OBITY W TPYIOBOM JAEATEIBHOCTH B LEJISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(Uis U HAMpaBIEHHOCTH NajlbHEHIIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax Mo3HAHWS B XMMHUHU. UHCTHIE BellecTBa U CMECH.
CriocoObI pa3feieHust CMECEi.

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

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJM4ecTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IAWHUI] BemiecTBa. Pacu€rel mo dopmynam
XUMHYECKHUX COCTUHECHHIA.

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

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSIBICHHUM, HaOII0IeHIE U
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XMMUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHE T'MJIPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3eNieHHs CMEecei: C TOMOIIBbI MarHuTa, (UIbTPOBAaHUE,
BbIMIApUBaHUE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH TTOBAPEHHOU
CONMM, HaONIOGHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJel MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Bozmyx — cMech razoB. CocrtaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakumu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporHas MoAuUKaIus KUCIopoa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BeniecTBo. 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.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOpPHL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupo/i€ U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPHMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losmyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa cosieil. @U3NYECKe U XMMHUYECKHUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckast CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOACHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIO0B U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOogoponaa (ropeHme), B3amMozcicTBre Bogopona ¢ okcugom meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, IPUTOTOBJICHHE PACTBOPOB C OMPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT M IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTajulaMH, pPEeakUWi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAJIBHBIX 3a/ad MO0 TeMme «BaxkHelMne Kiacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAIIMKU XUMUYECKUX djemMeHToB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonHas u  JJUHHONEpUOAHAs  (HOPMBI
IIepunonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OHU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DIJIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennmeneeB — yd€Hbld U
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAS CBSI3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAJUIOB U HEMETAJIOB, B3aWMOJCWUCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanys MeXNpeaAMETHBIX CBSA3€M IPU HM3yYEHMM XUMUM B 8 Kjacce
OCYILIECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiIaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIO/IECHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

@®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUMHBI, €IUHULIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE NCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOXKEHUEM JJIEMEHTOB B llepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanuus 1 HOMEHKIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B pPEaKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckOopocTH XUMUYEeCKOM peakuuu. lloHsTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHroHbl. MeXaHW3M JUCCOLMALMKM BEIIECTB C PA3JIMYHBIMU BUJAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUI W coJliel B CBET€ TMPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPIaHMYECKHUX
BEUIECTB — METAJUIOB M HEMETauIOB (rpaduTa M anMmasa), CIO0XKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3BMOXKHO  MCIIOJIb30BAHME  BHJIEO  MaTepuasoB), MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklUuu pPa3oKEeHUsI, COCIMHEHUs), paclio3HaBaHHE HEOPraHMYEeCKHUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUM HA HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTallaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHas KucioTa, XUMUYECKHE CBOMCTBA, IMOJyYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeJoBeKa. BakHeWlnue XJIOpHIbI M HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTpoeHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3Mueckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENsl Kjacca KHCIOT W chneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeAbl COCNUHEHUSIMH Cepbl (KHCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 31meMeHTOoB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHN OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
dbusnyeckue U xumMuueckue cBoiictsa. KpyroBopor asora B npupojie. AMMHAK, €T0
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmMe Kak MpEACTaBUTENS Kilacca KHUCIOT M crhenuduyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, Pu3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHWS.  YTJIEPOA,  aJUTOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. Ancop6ius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX pu3nueckue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
polii B OKM3HM 4YeJOBeKa. MaTepualbHOE CIWHCTBO OPraHUYECKUX H
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHuss KpeMHHs B mpupojne. OOuiue mpejcTaBlieHus 00
okcune kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHEWIIMe CTPOUTENIbHBIE MaTepHalbl: KEpaMHKa,



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

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThL, OTpa)Kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oO0pa3lamMu XJOPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXXKHO  HCIOJIb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUs caxapa Mo JEHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha Cyibdart-
WOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHATIOB), 00pa3laMu a30THBIX U (POCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYCHHE CBONCTB amMMHUaka, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peakuuil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3yYECHHE INPU3HAKOB HWX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMENW CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MetaJuibl 4 X COeIMHEHUS

OO01ast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTaluioB. Merayunueckas CBsi3b U
METAJIMYECKass  KpUCTa/UIMUeCKass  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HarpspkeHU MeTtaioB. OU3NyYecKue U XMMUYECKHUe CBOMCTBa MeTaiioB. O01ue
crocoObl Toyy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[lenounbie MeTambl: nonokeHue B [leproanueckoil cucTeEMe XUMMHUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHWii M KaJblUW: IIOJIOKEHHE B
[lepnogmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3ndyeckre 1 XUMUYECKUE CBONCTBA MarHus
U Kanpuusa. Baxseimue coeavHeHHs Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUNA: TIoJioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XuMHYECKUX dIIEMEHTOB /.
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:

O3HAaKOMJIEHHE ¢ oOpasllaMy METAJIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3yJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MpOLiecca TOPEHUS KeEJIe3a B KUCIOPOJIEe
(BOBMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (I1), HaOMrOIEHUE W OMUCAHUE MPOLIECCOB OKPAITMBAHHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHUIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxkunelme
METAJUIBI U UX COSTUHCHHUS.

XuMHS M OKPYKAKOLIAS Cpeaa

BemecTtBa m Marepuaibl B ITOBCEIHEBHOM XW3HM YeEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XUMHUUYECKUX 0’KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKCnepumMeHm:

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

Mescnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEeOpUsl, aHallu3, CHHTE3, KiacCUpUKAIMs, MNEPUOAUYHOCTh, HAONIOJCHHE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®usuka: Marepus, aTroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JICKTPUYECKUN 3apsifi, MPOBOIHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeéTka, CIuiaBbl, (PU3NUYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanuwe, O6mocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIC3HbIC HCKOIIaeMbIE, TOIIUBO, BOJIHBIC pecypchl.



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

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pPE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 00IIECTBa;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBAaTEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH MpU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI 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 YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  camMO0OOpa30BaHUIO, MPOEKTHOM U HCCIEN0BATENIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE MOCIEACTBHA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yYEHHUIO Tpodeccuil U TpyJia pa3IMyHOro 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,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKM 1EJIeCO00pa3HOE OTHOIIEHHE K MNPUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBuiI 0€30MACHOTO MOBEICHUS TTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYpPhl, OCO3HAHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICISAIOT 3HAYUMBIE JUIsS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IIEIIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), 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), HUCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC 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
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U 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,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM 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;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M AaHAIU3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYyIUPOBAaTH CBOM  IPEIJIOKECHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yIbTAaTOB BBIMOIHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpPOoOJeM Ha OCHOBE Yy4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO OMPEICNATh IENH NeSTEIbHOCTH, IJIaHHPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  aIrOPUTM JEHUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh ¥ AaHAJTM3UPOBATh KOHTEKCTHI, IPEIJlaraéMble B YCIIOBUU 3aJaHUI.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



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

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

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCS YMCHUIN:

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,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
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 CBS3b, MOH, KATHOH, aHWUOH, PAacCTBOpP, MAcCOBas JOJs BEIIECTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIU;

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 moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH 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 pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPIK/IAsi OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIDHYIO 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, 0000IlIeHuEe, CUCTEeMAaTHU3allMIo, KiIacCu(UKaluIo,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJII M3Yy4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBaTh  MpaBWjaM  MOJIb30BaHUS ~ XUMHYECKOW  MOCYIOM |
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), MNPUTOTOBJIECHUIO
pacTBOPOB C OMNPEICIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTb, DJIEKTPOOTPULATEIIBHOCTh, CTCIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKasl CBsA3b (KOBAJICHTHAas, MOHHAs,
METAJIMYECKas), KpUCTANIMYECKash penieTka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, MPeaeabHO JOIMyCTUMast
koHueHntpanus [IJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJCHTHAs, WOHHAs, MeETaUIM4YecKas) 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 IOHMMaHUE: OINUCHIBAaTh U XapaKTepHU30BaATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B TMEpPUOJUYECKON Tabnuie, ¢
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 MEPUOIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

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

COCTaBJISAITh YPAaBHEHUS DJIEKTPOIUTHYECKOW JTUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBICHUS SJIEKTPOHHOTO OajaHca STUX PEeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOrO0 JJIeMEeHTa 1o (opmyie
COEMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coONIOaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBuiia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH II0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIUM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA H
MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTBO 4acoB Bunnl gesireJJLHOCTH
DJIeKTPOHHbIE
HaumeHoBaHue 00y4aroIuxcs ¢
Ne (undposbie) .
pa3ejioB M TeM KonTpoJbHbIe IIpakTH4eckue y4erom pabdoueii
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMbl padoThI padoThI pecypebi NMPOrpamMMbl
BOCIHTAHHS
Pa3nean 1. [lepBoHayanbHble XUMUYECKHE OHATHS
becena, nanpapieHHas
Ha IICHHOCTHOE
OTHOILICHUS K
OT€UYECTBEHHOMY
KYJIbTYpHOMY,
HUCTOPUYECKOMY U
HAay4YHOMY HacJe/IuIo,
IMMOHUMAaHUS 3HAYCHUS
XHUMHUSI — Ba)KHas .
XUMUYECKON HAYKU B
o0acThb Eus 1IOK
HOINOTEeKA JKM3HH COBPEMEHHOTO
11 €CTECTBO3HAHUS U 5 0 2 p

MIPAaKTHUYECKON
NS TeIbHOCTH YeJI0BEKa

https://m.edsoo.ru/7f41837¢c

o01ecTBa,
CIIOCOOHOCTH BIAJETh
JIOCTOBEPHOM
uHpopmanuei o
NEePEIOBBIX
JIOCTIIKECHHSX U
OTKPBITHSIX MUPOBOH H
OTE€YECTBEHHOM
XAMHH,
3aMHTEPECOBAHHOCTH B



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

HAyYHBIX 3HAHUSAX 00
YCTPOMCTBE MUpa H
00111eCTBA;

Huckyccus
HaIpaBJieHHAs Ha
dbopmHpoBaHUE
MHUPOBO33PEHYECKUX
MPEJICTaBICHUN O

BemectBa u bubnuorexa [JOK
1.2 15 BEIIIECTBE U

XMMHYECKHE PEaKUU https://m.edsoo.ru/7f41837c .
XUMHUYECKON peaKIIvH,
COOTBETCTBYIOIINX
COBPEMEHHOMY
YPOBHIO COBPEMEHHOM
HAyKH

Hroro o pasneny 20

Pa3nes 2. Baskneiimme npeacTaBuTe I HEOPraHUYECKUX BelIeCTB

2.1

Bosnyx. Kucnopon.
ITonsarme 00 okcumax

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

JloKkaasl,
HamnpaBlieHHbIC HA
dbopmupoBanue
MMO3HABATEIIbHBIX
MOTHUBOB,
HaIpaBJICHHBIX Ha
MTOJTy9IeHUE HOBBIX
3HAHWUH 110 XUMHU,
HEOOXOIMMBIX ISt
0OBsICHEHHS
HaO0JII01aeMBIX
IIPOLIECCOB U SIBJICHUI



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

2.2

Bonopon.IlonsTue o
KHCIIOTaX U COJISIX

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

Pemienne
TEOPETHYCCKUX U
MIPAKTUYECKHUX
3aJIaHnM,
HaIpaBJICHHBIX Ha
dbopmupoBanue
MHTEpeca K
MIPaKTUYECKOMY
U3YYEHHUIO Npodeccuii
U TpyJla Pa3IuyHOTO
poJia, yBaXeHHE K
TPYAY U pe3yibTaTam
TPYAOBOM
JeSATeIIbHOCTH, B TOM
YHCIie Ha OCHOBE
PUMCHCHUS
MPEIMETHBIX 3HAHUI
110 XUMUH,
OCO3HaHHOTO BBHIOOPA
VHIUBULYAJIBHON
TPaeKTOPUU
MIPOJIOJKEHUS
o0pa3oBaHus C yUETOM
JUYHOCTHBIX
WHTEPECOB U
CIIOCOOHOCTH K
XHUMHH,
00IIECTBEHHBIX
MHTEPECOB U
MOTPEeOHOCTEH;



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

YCIIEIIHOU
npodeccuoHaIbHOM
JESTEIIbHOCTH U
pa3BUTHUA
HEOOXOTUMBIX
YMEHHI; TOTOBHOCTh
aJlanTUPOBATHCS B
pohecCHOHATTLHOM
cpene;

2.3

Bopa. PactBopsl.
[Toustue 06
OCHOBaHUSIX

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

Juckyccus ¢ nenpro
dbopMupOBaHUS
ITO03HABATEIIbHEIX
MOTHBOB,
HaIlpaBJICHHBIX Ha
MOJIy4YeHHE HOBBIX
3HAHUH 110 XUMUHU,
HEOOXOIUMBIX IS
00BICHEHUS
HaO0JIF0TaeMBIX
MPOLECCOB U SIBIICHUI

2.4

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COeIUHEHUN

11

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Pemenne
IKCIIEPUMEHTAITLHBIX
3aJ1a4, HaIlPaBJICHHBIX
Ha CITOCOOHOCTH
MIPUMCHSTH 3HAHWSI,
MOJTy4aeMbIe TIPH
W3YYCHUU XUMHHU, JJIs
pelieHus 3auad,
CBSI3aHHBIX C



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

OKpY>Karoleu
MIPUPOJIHON CpeIoH,
MOBBILICHUS YPOBHS
3KOJIOTHYECKOMN
KYJIbTYpHI,

Uroro no pazgeny

30

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

Xumuueckas cBa3b. OKucInTE

JIbHO-BOCCTAHOBUTEC/IbHBIC PCaKITUN

[Tepuoanueckuii 3aKOH
u [lepronnueckas

Joknaspl,
HallpaBJICHHbIE HA
NOHMMAHUE CYLTHOCTU
Hay4HOH KapTHUHBI
MUpa; IPEICTABICHUN
00 OCHOBHBIX

31 CHUCTEMA XMMHYECKHUX 7 bubnnoreka [JOK 3aKOHOMEPHOCTSX
' anemenTos /1. H. https://m.edsoo.ru/7f41837c pa3BUTHSA IIPUPOABIL,
MenneneeBa. Ctpoenue B3aMMOCBSI3SIX
aToma YeJI0BeKa C
IIPUPOJHON Cpesoi, O
pOJI XUMUH B
TMO3HAHUH 3THX
3aKOHOMEPHOCTEMN
Pemenue
XuMu4ecKast CBSI3b. TEOPETUUECKUX
39 OKHCIIUTENBHO- 8 butbmmoreka [IOK 3aJJaHUHN C 1IETBIO
' BOCCTAaHOBUTEJIbHEIC https://m.edsoo.ru/7f41837¢c MO3HaBaTeIbHOM,
peakuuu uH(GOPMAIIMOHHON U

YUTaTEIbCKOU



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

KYJBTYpPBI, B TOM
YHCJIC HABBIKOB
CaMOCTOSITEIILHOU
paboTHI ¢ y4eOHBIMH

TEKCTaMH,
CIIPaBOYHOM
JIUTEPATYPOH,
JIOCTYITHBIMU
TEXHUYECCKUMH
CpeacTBaMu
nH(}OpMaAITMOHHBIX
TEXHOJIOTHH;
bubmuorexa [JOK
Hroro mo pasneity 15 https://m.edso0.ru/7f41837c
bu6nuoreka [IOK
Pesepeiioe Bpems 3 0 0 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 TTPOTPAMME
9 KJIACC
KoaunuyecTBO 4acoB Buabi
DJIeKTPOHHbIE JeSITeIbHOCTH
Ne HaumeHoBaHue pa3iesioB u (undposbie) 00y4aroumuxcs ¢
n/n TeM NPOrpaMMbl Bcero Konrpoaeuwie | Hpakrueckue o0pa3oBaTe/bHbBIE yueTom padoueit
padorsi padornr pecypchl NMPOrpamMMbl
BOCIIUTAHUSA
Pa3nen 1. BemecTBO 1 XMMU4YeCKHe PeaKIuu
11 [ToBTOpeHue u yriayodieHue 5 1 0 bubnuorexa [JOK Pemenne



https://m.edsoo.ru/7f41837c
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3HaHUU OCHOBHBIX Pa3/IeJIoB
Kypca 8 kiacca

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

TEOPETUUECKHUX
3azad,
HanapBJICHHBIX HA
dbopmHpoBaHUE
MHPOBO33PEHUYECKUX
IIPEICTABICHUM O
BEILIECTBE U
XAMHYECKON
peaximy,
COOTBETCTBYIOIIUX
COBPEMEHHOMY
ypoBHIO pa3Bu- 20
[Ipumepnas paGouas
porpaMMa THs
HAyKH
COCTABIISFOIITIX
OCHOBY JIJIs
MOHUMAaHHUS
CYILHOCTH Hay4YHOH
KapTHHBI MUpA

1.2

OcHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKHUX PeaKni

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Huckyccun,
HanpaBlieHHbIC HA
¢dopmupoBanue
MMO3HABaTEIIbHBIX
MOTHBOB,
HaIpaBJIEHHBIX HA
TOTy4YeHUE HOBBIX
3HAHWH 110 XUMHHU,
HEOOXOIUMBIX ISt



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

00BACHEHUS
HaAOJIFOJaeMBIX
MIPOIIECCOB U
SIBIICHHUI

1.3

DIIEKTPOTUTHIECKAS
aucconanusg. XuMHU4eCKUe
peakIu B pacTBOpax

bu6mmoreka [IOK

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

becena,
HaIpaBJieHHas Ha
dbopmHpoOBaHUE
CIIOCOOHOCTH
BJIQJICTh
JIOCTOBEPHOU
uHpopmanuei o
NIEPEIOBBIX
JOCTHKEHUSIX U

OTKPBITHSIX MUPOBOI

U OT€YEeCTBEHHON
XUMHHU,

3aNHTCPCCOBAHHOCTH

B Hay‘IHBIX 3HAHUAX
00 ycTpoicTBe MHpa
1 00IIIeCTBa;

Hroro no paszneny

17

Pa3znen 2. HemeTasibl 1 X cOeINHEH

2.1

OO61mas xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynnsl. [anorenst

bu6mmorekxa [JOK

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

Jloknazsl,
HaTpaBJICHbIBIC HA
dbopmupoBanue
UHTEpeca K
0o0y4eHuto U
MIO3HAHUIO,



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

JIF0003HATEILHOCTH,
TOTOBHOCTH U
CIIOCOOHOCTH K
caM000pa30BaHHUIO,
MIPOEKTHOU U
HCCJIEI0BATEIbCKOM
JIESITEIbHOCTH, K
OCO3HAHHOMY
BbIOOpY
HaIpaBJIECHHOCTU U
YpOBHS OOyuUeHUs B
JaabHEeHIeM;

2.2

OO61as xapakTepuCcTHKa
XUMUYECKHX AieMeHTOB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Pemenue 3amau,
HaIlpaBJICHHBIX Ha
[TI03HABATEJILHOM,
UH(GOPMAIIMOHHON U
YUTATEJIbCKON
KYJIbTYpbI, B TOM
YHUCJIE HABBIKOB
CaMOCTOATEIIbHOMN
paboThI ¢ yUeOHBIMU
TEKCTaMH,
CIIPaBOYHOU
JIUTEPATYPOH,
JOCTYIIHBIMHU
TEXHUYECKUMU
CpeACTBaMU
WH(POPMAITMOHHBIX
TEXHOJIOTHI



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

2.3

OO01as xapakTepuCTHKa
XUMHYECKHX 3JIEMEHTOB V A-
rpynnsl. A30T, pocdop u ux
COCIIMHCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

['pynnoBas u
UHAUBHUyaJIbHAS
paboTa, cBsi3aHHAs C
dbopMHupOBaHUEM
MMO3HaBaTCIILHOM,
UH(POPMALIMOHHON U
YUTATEJIbCKON
KYJIBTYPBI, B TOM
YHCJIe HaBBIKOB
CaMOCTOSITENTbHOM
paboThI ¢ y4eOHBIMU
TEKCTaMH,
CIIPAaBOYHOU
JIUTEPATYPOU,
JIOCTYITHBIMU
TEXHUYECKUMU
CpeacTBaMu
UH(GOPMaIIMOHHBIX
TEXHOJIOTUI

2.4

OO01mas xapakTepuCTHKa
XUMHUYECKHX 3J1eMeHTOB 1V A-
TPYIIIBL. YTIEPOI U KPEMHUN
U UX COETUHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

[IpakTnueckue
paboTHl,
HanpaBlieHHbIC HA
UHTEpeca K
00y4YeHHIO U
MO3HAHMUIO,
JIF0003HATEIFHOCTH,
TOTOBHOCTH U
CITOCOOHOCTH K
caM000pa30BaHHUIO,



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

MIPOEKTHOUN 1
UCCJIEIOBATENHLCKON
NS TENIbHOCTH, K
OCO3HAHHOMY
BBIOOPY
HAIpPaBJIEHHOCTH U
ypOBHS 00yUeHHS B
JanbHCEHIIIEM;

Hroro no pasaceiny

25

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU ST

3.1 OO1me cBOMCTBAa METAJIOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Huckyccus,
HanapBJIEHHas Ha
¢dopmupoBanue
MHUPOBO33PEHYECKUX
IIPEJICTaBIECHUHN O
BELIECTBE U
XUMUYECKON
peakuuu,
COOTBETCTBYIOILIUX
COBPEMEHHOMY
ypoBHIO pa3su- 20
[TpumepHnas pabouas
porpaMma THs
HAYKU U
COCTaBJISIOLINX
OCHOBY ISl
MMOHUMAaHUS
CYIIHOCTH HAay4YHOH



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

KapTUHBI MUpA

3.2

Baxkneiinie MeTauibl U UX
COEIUHEHUS

16

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

[IpakTueckue
paboTsl,
HaIpaBJICHHbIC HA
IMO3HaBaTEIILHOM,
nH(GOPMalMOHHON U
YUTATEIbCKON
KYJbTYpBbI, B TOM
YHCJIC HaBBIKOB
CaMOCTOATEIBHON
paboThl ¢ yueOHBIMU
TEKCTaMH,
CIIPAaBOYHOU
JIUTEpaTypou,
JIOCTYITHBIMU
TEXHUYECKUMHU
cpencTBamMu
MH(pOPMaIlMOHHBIX
TEXHOJIOTHI

Hroro no paszneny

20

Paszgea 4. Xumus 1 oKpysKamomas cpeaa

4.1

BemecTBa u matepuaisl B
JKU3HU YeJI0BEKa

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a636

[IpoekTHbIe pabOTHI,
CBSI3aHBIC C
dbopmHEpoBaHUEM
WHTepeca K
PaKTUYECKOMY
U3YyUYECHHIO
npodeccuii 1 Tpyaa



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

pa3IU4HOro poja,
yBa)XK€HUE K TPYAY U
pe3yibTaTamMm
TPYJIOBOI
JeSATETbHOCTH, B TOM
YHUCJIe HA OCHOBE
PUMCHCHUS
MPEAMETHBIX 3HAHUI
0 XUMHUH,
OCO3HAHHOTO
BBIOOpA
VHIUBULYAJIBHOU
TPaeKTOPUU
MIPOJIOJKEHHS
00pazoBaHus C
YYETOM JIMYHOCTHBIX
WHTEPECOB U
CIIOCOOHOCTH K
XUMHUH,
00IIECTBEHHBIX
MHTEPECOB U
MOTPEeOHOCTEH;
YCIEIHOU
npodecCHOHATbHON
JeSATeTLHOCTH 1
pa3BUTHUSA
HEOOXOTUMBIX
YMEHUI; TOTOBHOCTh
aIanTUPOBATHCS B
npodecCuoHATbHON




cpene;

Htoro mo pazneny 3
PesepBHOE Bpems 3 Bubmaoreka LIOK

P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | odpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Ponb Xumuu B KU3HA 1 0 0 bubnuorexa [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 I1 1
OHSITHE O METO/IaX TIO3HAHUS B XUMUH 0 0 https://m.edsoo.ru/f0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
paboThI B 1a00paTOpUU U TPUEMBI bubnuorexa [JOK
3 1 0 0
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1 0 0
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 0 bubmmorexa [JOK
a . bumep https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
A 1
6 TOMBL I MOIICRYITHL 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 0 0 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
IT 1
8 POCTRIE 1 CHOXHbIC BEMecTRa 0 0 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 0 0 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bubmuorexa [JOK
10 Xumuueckas popmyia. BameHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO bubnuorexa [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuoreka [JOK
MousipHas macca https://m.edso0.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKHUE SIBICHUS. bubmuorexa [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUsA IPOTEKAHUSA bubnuorexa [JOK
15 .
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust konmdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
= . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamus XuMHIecKux peakiui
18 (coe I/Iqu):HI/HIH a3JI0KCHHS e bubmorexa HOK
A P : https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHImKIoneauct. O0o0ImeHNe U bubmorexa HOK
t AHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel no reme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. CocraB bubnuorexa [IOK
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BO3ayXa. KI/ICJ'IOpOI[ — OJICMCHT U
IIPOCTOC BEIICCTBO. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKkuu OKUCIICHUS, BH6J_IH0TeKa LIOK
ropere). TIOHSTHE 06 OKCIIAX https://m.edsoo.ru/ff0d4614
CriocoOpl Mosty4eHus: KUCI0po/ia B

23 1a00paTOPUH U IPOMBIIIEHHOCTH. BH6J_IH0TeKa LHOK
ITpuMeHeHHTE KHCTOpOa https://m.edsoo.ru/ff0d497a
TemnoBoit 3¢ ekt xumuaeckoit

24 peaxkuuu, MOHATUE O TEPMOXUMHUECKOM bubnuoreka [IOK
YPAaBHEHUH, DK30- U SHAOTEPMUYECKUX https://m.edso0.ru/ff0d4790
peaKmsax
TorumBo (HedTh, yroias U METaH).

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOKI €T0 bubmmorexa [JOK

peOTEpame https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme Eub OK

26 «[lomy4uenne u coOupanue KUCIOPOIa, nommoreka L{

. https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €ro CBOHCTBY

97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHnne B npupoje https://m.edsoo.ru/ff0d4ddo

28 du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo

29 [TonsiTHE O KUCIOTAX U COJAX bubmmorexa [TOK

https://m.edso0.ru/ff0d50d2

30 CriocoOslI oTydeHus BOAOPOa B bubnmoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0

31 [IpakTuyeckas padora Ne 4 o Teme bubnnorexka [JOK

«[Tomyuenue u cobupanue Bogopo/a,

https://m.edsoo.ru/ff0d4f42
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HU3YUYCHHUEC €TO CBOIICTBY

MoutsipHblii 00BEM ra3oB. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o00béMa, KoaudecTBa

33 BEILIECTBA ra3a 0 €ro U3BECTHOM bubmorera [JOK

= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruucnenus 00bEMOB ra3oB 110

34 ABHEHHIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peaxdl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B

35 dusznyeckre U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie

37 W HEHACBIIIIEHHBIE pacTBOPHI. MaccoBas bubmorexa [JOK

p PbL. https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme

38 «IIpuroroBiieHrE PaCTBOPOB C bubnuoteka [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTponbhas padota Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: coCTaB, KJIacCupUKAIs, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHnue u XMMHUYECKUE CBOMCTBA

bu6mmoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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OcHoBaHusI: cOCTaB, Ki1accuuKaIus, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnyueHne U XuMHYECKUE CBOWCTBA bubmuorexa [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpA,
46 cnoco((SLII) oJI )eHI/IH XI/IMI/I‘IZEKI/IG bubmmorexa LOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edso00.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnyeckas cBA3b MEXKIY Ki1acCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U crucTeMaTu3alys 3HaHU!
B H https://m.edso00.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX ieMeHTOB. [lonaTue o bubmmorexa [OK
’ https://m.edsoo.ru/00ad9ffa
IPyIIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmorekxa [IOK
52 [lepuoanueckas cucteMa XMMHUYECKUX

anemeHToB /1. I. Menaeneena

https://m.edsoo.ru/00ada52c
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bu6mmoreka [IOK

53 IT
CPHOEL, TPYIIIIBL, TIOATPYIIIBL https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubnnoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
. bubnmoreka [JOK
55 aToMoB 3JieMeHTOB [leprnoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA 110 €T0 IOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproauueckoro 3akoHa JIs
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaxaIaHyuH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubnnoreka [JOK
58
XAMUYECKHUX JIEMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
59 14
ORHT XHMITICCKAT CBA3D https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nomnsipHast XMMHYECKas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 C
TCTCHb OKHCICHI https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIH bu6mmoreka [IOK
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65 KontponbHas padota Ne4 o teme 1 1 0 bubmuorexa [JOK
«Ctpoenue atoma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O6o01eHue u 1 0 0 bubmumorexa [IOK

cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O6o0mIeHNE 1 1 0 0 bubmmoreka [IOK

CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6001eHne u 1 0 0 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOT'PAMME
9 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne arTa undpoBbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue A op
n/n Bcero U3yyeHus | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuit 3aK0H.

1 [Iepnonnueckas cucrema 1 0 0 bubnnorexka [JOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUYECKHX DJIEMEHTOB 1 0 0 bubmorera [JOK

. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Krnaccudukanus u HoMeHKIaTypa bubnuoreka [IOK

3 1 0 0
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buaer XUMHAYECKOI CBSI3U U THUIIBI 1 0 0 bubmorexa LOK

https://m.edsoo.ru/00adbac6
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KpUCTANIIMYCCKUX peH_IéTOK

KonrtponsHas padora Nel mo reme

3) «[ToBTOpEeHue u yrirydaeHne 3HaHUHI
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccugukanus XumMmuaeckux bubnuoreka [IOK
peaKuuii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOM

7 eaxkuuu. IloHITHE O TOMOIr€HHEIX U bubnnorexa [IOK
PCAKIUH. https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsiTHE O XMMHUYECKOM PaBHOBECHH.

8 @DakTOpHI, BIUSAIONME HA CKOPOCTh bubmuoreka [JOK
XMMHYECKON PEAKIIUU U MOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adcade
Teopust 2IeKTPOIUTHIESCKOU

10 L[HcfounauHHpCHanLIe " cia0ble bubmorera [TOK

’ https://m.edso00.ru/00adcd68
3IEKTPOJIUTHI

11 Wonuble ypaBHEHUS peaKIuil bubmorera [TOK

yp p https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE MPEACTABICHUN bubnnorexa [IOK
pv https://m.edsoo.ru/00add5d8
00 PIIEKTPOTUTUIECKON AUCCOIUAIIIH
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpeACTaBIEHUI 00 bubmmorexa [TOK
p . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIMAIITN
. Bubnunoreka IIOK
14 ITonsTe o rugponuse conen i

https://m.edsoo.ru/00add9d4
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O0001IeHre U cUCTEMaTU3aLUs

bubmuorexa [JOK

15
3HaHUHI https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PerieHue 3KcriepuMeHTaIbHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padora Ne2 no teme
17 «DNEKTPOJIUTHUECKAS JUCCOLIHALIMS bubmorexa [IOK
P a A https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUH B PACTBOPAX)»
OO011as xapakTepPUCTHKA T'aJIOrC€HOB.
18 XHI;HQGCKIz/Ie CBgﬁCTBa Ha IIpUMepe bubmorexa [JOK
PHMEp https://m.edsoo.ru/00addfe2
XJjopa
Xnopopoaopoj. ConsiHast KUCIIOTa,
19 XI/IMII/)IIIeCII(II/IEE) CEOﬁCTBa ITOJTyYCHHE bubmorexa [JOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
ITpakTruyeckas pabora Ne 2 o Teme
20 «ITonyueHnne COITHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edso0o.ru/00ade348
U3y4YCHHE € CBOWCTBY
Brruncnenus mo ypaBHEeHUSIM
21 XUMHYECKHUX PEaKIMUH, €CIIU OUH U3 bubmiorexa LOK
PCAKHIH, A https://m.edso00.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTeprCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnIoTponHbie MOAU(DUKAIINH CEPHI.
93 HaxoxeHue cepsl U €€ COeNTMHEHUN bubnnorexka [JOK
B IIpUpoJie. XUMHUUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOEHHUE, bubnmuorexa [JOK

(bu3nUecKre U XUMUYIECKIE CBOHCTBA

https://m.edsoo.ru/00ade802
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Oxkcunpl cepbl. CepHas KUCIIOTA,

bubmuorexa [JOK

25 W3UYECKHE U XUMHUYECKHE CBOMCTBA,
¢ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE MPOMBILIUIEHHOTO crioco0a

26 MOJTYYEHUST CEPHOM KUCIIOTHI. bubnmoreka [JOK
XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karolen cpebl COeTMHEHUSIMU
cepol

97 Brrunciienue MaccoBoi 104 BbIXOa bubnuorexa [JOK
MPOAYKTA PEaKI1 https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTHKa YJICMCHTOB

28 VA-rpynimsl. A30T, paclipoCTpaHEHHE bubnuorexa [JOK
B Ipupojie, GU3nIecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOICTBA
AMMuak, ero puznueckue u

29 XUMHUYECKHUE CBOMCTBA, MOIYYEHUE U bubmmorexa [OK

’ i https://m.edso00.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «IlonydyeHne amMmmuaka, U3y4yeHue ero bubmmorexa [OK
. ya » 13YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edso00.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

. bubnuorexa [JOK

32 ynoOpeHnidi. XuMU4IecKoe

3arpsiI3HEHUE OKPYXKAIOILIEN CpeIbl
COEMHEHUSMH a30Ta

https://m.edsoo.ru/00adf518
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docdop. Oxcun pochopa (V) u

bubmuorexa [JOK
33 ochopHas KuciioTa, GU3NIeCKue 1
bocdop L ¢ https://m.edso0o.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, IMOTyYEHUE
Hcnonp3oBanue GocdaToB B
34 KauecTBE MUHEPAIbHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE NPUPOAHON Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B
35 pu I()) e (Fi))HmF:JeCKI;Ie 1 XUMHYECKHE bubmorexa [JOK
PUPOAS. https://m.edso0.ru/00adfd9c
CBOMCTBA
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. bu6mmoreka [IOK
DKoJoruveckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronbHas KUCI0Ta U €€ COu bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas pabora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnuoreka [IOK
KayecTBeHHast peakiys Ha kKapOoHaT- https://m.edso00.ru/00ae027e
noH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYEeCKUX BEIIECTBAX KaK O bubmorexa HOK
P https://m.edso0.ru/00ae054e
COCIMHEHUSX yIiepo/ia
40 Kpemuuii u ero coequueHus bubmoreia HOK
P s https://m.edsoo0.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
bu6nmoreka [JOK
41 9KCIIEPUMEHTANBHBIX 33724 110 TeMe

«BaxxgelIme HeMeTaIbl U UX

https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
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COCAUHCHUA»

KontponsHas padora Ne3 o reme

42 «BakHeMH11e HeMeTaIbl U UX bubmorexa HOK
https://m.edso0.ru/00ae0e18
COEIMHEHUS
OO01mas XxapakTepuCcCTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 Meranmnyaeckas CBsI3b U bu6mmoreka [IOK
METAJUINYECKast KpUCTaJIIMYecKas https://m.edsoo.ru/00ae103e
peméTka. GU3NUECKUE CBOMCTBA
METAIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUI P bubnmorexa LOK

p N p https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIoB
OO6mme crmocoOb! MOTyYeHUs
MeTaoB. CruiaBel. BerauciaeHus mo

45 aBHEHHUSIM XUMHUYECKUX PEAKIINU bubmmorexa LHOK
M p ’ https://m.edso0.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COAEPIKUT
pUMecH

46 IToHsTHE O KOPPO3HU METAIIOB bubmorexa HOK

pp https://m.edso00.ru/00ae1278
bu6nmoreka [JOK

47 €JIOYHBIE METAJIIBI
m https://m.edsoo.ru/00ael4b2

48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
Kanus https://m.edsoo.ru/00ael4b2

49 [I{erouHO3EMENBHBIE METAIIIIBI — bubnnorexka [JOK
KaJILIIUA YU MarHui https://m.edsoo.ru/00ael5e8

. Bbubaunoreka [IOK

50 Baxxueinne coemMHEHNS KaJIbIIH 1

https://m.edsoo.ru/00ael15e8
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O0001IeHre U cUCTEMaTU3aLUs

51 .
3HAHUU
JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
52
yCTpaHEHHUS https://m.edso00.ru/00ae1886
[Ipaktuyeckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOJBI U METOJIBI &€ bubmmorexa [TOK
| A A https://m.edso0.ru/00aelae8
yCTpaHEHUS
bu6mmoreka [IOK
54 AFOMUHHI
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kemnezo
https://m.edso00.ru/00ae1d86
57 Oxcuipl, TUIIPOKCUIBI U COJIU JKeye3a bubnuoteka [JOK
(IT) u xenesa (III) https://m.eds00.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3AIIHS
3HAHUU
ITpakTryeckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnmnoreka [JOK
«BaxHeumme MeTaibl U X https://m.edso0.ru/00ae3de8
COCTUHCHHU S
Brruncnenus no ypaBHEeHUSIM
XUMHYECKHUX PEaKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30BbITKE WU bubmuorexa [IOK
COCPKUT MpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH J0JM BBIXO/a TIPOYKTa
peakuuu
61 O60061eHre U cucTeMaTH3alus
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3HaHUHU

KonrtponsHas padora Ne4 o reme

62 «BaxuHenme MeTauibl 1 UX 1
COCJIMHECHHU S
63 BemecTsa u maTepuaisl B 1 bubnnoreka [HOK
IIOBCEIHEBHOM KU3HU YEJIOBEKa https://m.edso00.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemienun 1 bubnuorexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
PesepBHblil ypok. O600611eHE 1 bubnnorexa [HOK
66 . 1
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O600611eH1E 1 1 bubnuoreka [IOK
CUCTEMaTH3alus 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»
» Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Xumusi. bazoBeiit ypoBeHsb. 8-9 kiaccel. [IpumepHas paboyast mporpamMma
OCHOBHOTO 00111€T0 0Opa3zoBanus. - M.: 2021

boposckux T.A. Tectel no xumun § kiI.: [IeppoHavyaIbHBIE XUMHYECKHE
MOHSTHUSI.

Kucnopoa. Bogopoa. Boaa, pactBopbl. OCHOBHBIE KJIaCChl HEOPraHUYECKHUX
COCIMHEHUN K

yueOnuky ['.E. Pyasutuca, @.I'. ®enpnmana « XuMus. 8 KIaccy.

Xumust: 8 KII.: SJIEKTPOHHOE NPUJIOKEHHE K yueOHHuKy. 2019 1.

Xomuenko M.I'. Pemenne 3amau no xumuu. -M.: PUA «Hosas BoHAY

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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