MUWHWCTEPCTBO INPOCBEIEHUS POCCUMCKOM ®EJNEPAIINN
MHHHUCTEPCTBO OBPA30OBAHUS MOJIOJIEKHOM NOJIUTHKA
CBEPJIJIOBCKOM OBJIACTH
YIPABJIEHUE OBPA30BAHUA AIMUHUCTPAIINN
BEPXHECAJIIUHCKOI'O 'OPOACKOI'O OKPYT' A
MynunumnansHas Or0pKeTHas 001eo0pa3oBaTelibHAs IIKOJIa-UHTEPHAT
«O01eoOpa3oBaTenbHas MIKOJIA-UHTEPHAT CPEeIHEro oo1ero oopazoBanus Ne 17
«¥Omnspie cnacarenu MUC»

PACCMOTPEHO YTBEPXIEHO

[Tenarornueckuii coet Ne 1 JlupexTop cpeaHen MKOJIbI-

IIporokon Ne 1 uHTepHaT Nel7

ot «30» aBrycra 2023 1.

Camoiinenko H.1O.
ITpuka3 Ne 207
or «_ 30 »asrycra 2023 .

PABOYAS ITIPOTPAMMA
(ID 2894718)

yueOHoro npeamera «Xumus. ba3oBblii ypoBeHb)

J1s1 oOyyaromuxcst 8 — 9 kiaccon

r. Bepxussa Canaa 2023-2024 yu.roa.



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl pabdodeil MnporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsDH»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLEH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMH Y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s3aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBaET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIC XapaKTEPUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuMxcsi, OMNpPEAeNSseT BO3MOXKHOCTA TMpeaMera s
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOUW 00pa3oBaTelIbHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takxke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TTO3HABATENIHOM JEATEIbHOCTH OO0yYarolmerocs IO OCBOCHHIO
y4e0HOTO CO/IepKaHUSI.

3HaHUWE XUMHUHU CJIYKUT OCHOBOM i (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TJIO0ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIIUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIbCKUX YMEHUW, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCUOHATBHOMN IeATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepKaHusi  y4eOHOro MmpeaMmeTra, KOTOpPBIA  ABISETCS  NEJaroru4ecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKH XUMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHM XWUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TOHSITUN
OPraHu4YeCKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBACTCA U3 CHUCTEMBI
MOHSTUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO TPHUHIUITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunoanyeckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TmpencraBieHUd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOIO
YpPOBHSI K JPYyrOMYy, BBITIONHSSA (PYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKON COCTABIISAIOIIEH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaromuid MUpy,
«buonorus. 57 kiacce» U «Pu3nkKa. 7 KIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XMMHUYECKHX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM I[IO3HAHMWSI TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATENIbHBIX YMEHUN 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 OOIIEro 0Opa3OBaHMs Ba)KHOE
3HAaYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJEHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOe IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJlaM MO3HaHMsI, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATH W OICHUBATh SIBIICHUS
OKpY’KaloIllero MHUpa, UCIOJIb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJOTUYECKU
1e71Ieco00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM JAEATEIBHOCTA B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWIsl W HAMPABICHHOCTH NATHHEHUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTI0 00111€er0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax Mo3HAHUS B XMMHUHU. UHCTHIE BellecTBa U CMECH.
CriocoObI pa3aeIeHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE »3JeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckass ¢opMmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JIJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHA MOJICKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonunuectBo BemectBa. Monbs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
MacCchl M 4YHCJAa CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacu€rel mo dopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHUS. XUMUYECKash peakuus U e€ MpU3HaAKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHUYECKOW TMOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamu 0oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pAaCTUpPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHUCIOTOM) SIBICHHUM, HaOI0eHIE U
OMKCAaHKWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jioKeHHe T'MJIPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XKene3a ¢ pacTBopoM conu meau (1),
U3yYeHHE CMOCOOOB pa3/eNICHHs CMEeCei: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BBbIMIApUBaHUE, TUCTUILUIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH TTOBAPEHHOU
CONMM, HaONIOACHHE W  OMNHCAHHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUS MacChl, CO3/IaHHE MOJEJIeH MOJIeKys
(I1IapOCTEPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BelllecTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CrocoObI



MOJIy4eHHUs] KuUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — auioTporHas MoAuUKaIus KUcaopoa.

TernoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BeniecTtBo. HaxoxaeHuwe Bomopona B
npupoae, GU3NYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTtBOphI.
HacpllieHHbIE M HEHACBIIIEHHBIE PacTBOpPHI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpupoie U B XKU3HU 4delioBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NTPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanus. Knaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHnknarypa cosieil. @U3nYecKre U XMMHYECKHUE CBOWCTBA COJIEH.
[TomydyeHue conei.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXe, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpallleHuss TopeHust (Mokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIO0B U
OMHMCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOpoaa (ropeHme), B3aumMozeicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, IIPUTOTOBJIECHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHHE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPaX KHUCIOT W IEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO TeMme «BakHellne Kiacchl HEOPraHUYECKHX
COEIMHEHUI.

IHepuoanuecknit 3axkoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBf3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAIIMU XUMUYECKUX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCHUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas ©u  JiauHHONEpuUogHas  (OpMBI
IIepuonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasl
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crtpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnogmueckonn cucremsl [[. 1. MenneneeBa. XapakTEepUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM W3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennenmeeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBaleHTHass (MOJIIpHAsT W HEMNOJISIPHAs)) CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchbl OkucIeHns U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaAaMHU KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pas3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceazu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHUHM B 8 Kilacce
OCYUIECTBJISICTCS. 4epe3 MCMIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINH (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usuka: Marepus, aroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PaJMOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUN 3apsisi, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakius

Ilepronnyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJIIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kaiuus, KalbUusi M HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM PEMIETKH U
BHJAa XUMHYECKOU CBSI3H.

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

Knaccudukanmsa XuMUYeCKUX peaklyii Mo pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumuyeckodl peakuuu. lloHsTe 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMMHYECKOW PEAKIUU U IOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTEILHO-BOCCTAHOBUTENIBHBIE ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJb30BaHUEM METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUNAIMU. DIIEKTPOJIUTHI U HEAJICKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAaHMII W coleli B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPIaHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), HCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakluu
OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIEKTPONPOBOAHOCTU
pacTBOpPOB BEIIECTB, MpoOLEcCa JUCCOLMALMM KHCIOT, IIEIOYed U  COJIeH
(BO3MOXKHO  MCIIOJIb30BAaHME  BHJEO MaTepUaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajgka, BBIJCICHUE Ta3a, o00pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUui
(ropeHue, peakUuu pas3iioKEeHUs, COCIMHEHUs), PaclO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUMd HA HOHBI, pEIIEHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanbl U MX coeinHeHU

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBHE C METallaM{, HEMeTallaMH, WIeJo4amMH). XJIIOPOBOAOPOI.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IMOJyYEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmue XJIOpHIbl U HX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUe CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QU3NUECKHEe U XHUMHUYECKHE CBOMCTBa (00IIME Kak
MpEeACTaBUTENSl Kjacca KHCIOT W chneurduyeckue). XUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COSIUHEHHM B TPUPOJE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeibl COCIMHEHUSIMH Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapaktepuctuka 31meMeHTOB VA-rpymnmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTETICHU OKHCICHHS. A30T, pacpOCTPAaHEHHE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMeHenue. Coiu aMMOHUS,
X QU3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHAs peaKIus Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYCCKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3HeHIEe OKPYKAIOIIeH cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3NUECKUE W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosryuerue. Mcnons3oBanue GocdaToB B Ka4UeCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHWS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTPAHCHUE B TMpUpoae, (U3UYECKHE W XUMHUYCCKHEC
cBoiicTBa. AncopOius. KpyrosopotT yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoresa riao0anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPraHWYECKUX BEIIECTBAX KaK O COCIMHECHUSX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOJIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OClIKax, yriieBoJax — U UX
poiii B OKM3HM YeJOBeKa. MaTepualbHOE CIWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus: KpeMHust B mpupojge. OOuiue mpeacTtaBiieHUs 00
okcune kpemaust (I1V) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)KHEWIINE CTPOUTEIbHBIC MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO MCIOJIB30BAHUS
CTPOUTENIBbHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa30B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-WMOHBI U HAOIOJACHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)kalwlue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPHAOB (TaJOTEHUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl ®W €€  CcOoeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHIEHTPUPOBAHHOW CEPHOWM  KHUCJIOTBI, H3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
MOH W HaOJIOJICHWE MpHU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEeHUH, MOoIyUYeHHE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUs, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJIeIen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMEN CHIMKATHOM NPOMBIIUIEHHOCTH, PEUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHene HeMeTauIbl U UX COCIMHEHUS.

MeTasuuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJUJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepmommueckor cucreme xumuyeckux siaemeHTtoB . U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtajindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pelm€Tka.  DJIEKTPOXUMUYECKUU  pAll
HaIpspKeHUM MeTaioB. u3znueckue U XUMHUYECKHE CBOMCTBA MeTaylioB. O0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie mMeTamel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHbIX METAJUIOB M HX
COEJIMHEHUM.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHMii W KaJblUMW: IIOJIOKEHHE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B npupojae. Pru3nveckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxseimue coeauHeHHs Kaiblus (OKCUZ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoOKJIeHHME B npupone. Pusnueckue u
XUMHUYECKHE CBOMCTBA amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U conu xxenesa (I1) u sxenesza
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIJIaBOB, HUX (PUIHUYECKUMHU
CBOMCTBAMH, M3YyYEHHE PpE3YyJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KAJIbLUS W HaTpusl C BOJOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHUAIIOB),
VICCJIEIOBAHNE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIEe3a B KHUCIOPOIE
(BO3MOXXHO  HCIIOJNB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIMl Ha MOHBI: MarHus, KajiblUs, aIFOMUHUS, LIMHKA, YKEJIe3a
(1) u xene3a (1), mexu (11), HaOMrOMEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB IMIPOKCHIA aTOMUHUS
Y TUAPOKCH]IA IMHKA, pELIEHUE SKCIIEPUMEHTAIbHBIX 33/a4 10 TeMe «Baxkuenmue
METaJUIbl U KX COCAUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KWU3HM YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTAX U OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpefesbHas IomycThuMas
KOHIIEHTpalus BemecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
po0oaem.

Xumuueckuii IKCnepumenm:

H3y4ueHHe oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATHM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHUHTE3, KJIacCU(UKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

dusuka: Marepus, aroMm, O3JIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, SJIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

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

['eorpadusi: armocdepa, ruapochepa, MHUHEpATbl, TOPHBIE TOPOJIBHI,
MOJIC3HbIC HCKOIIaeMbIE, TOIJIUBO, BOJIHBIC pPeCypcBhlI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOT'O  OOIIEro
oOpa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCHUTATEJILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS M CIHOCOOCTBYIOT MpOIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMKI 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yNIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTUBHBIX IEHHOCTHBIX OPHUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUe o
MEPEIOBBIX JOCTHXKCHUAX M OTKPBITUAX MHUPOBOM U OTECYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEJICTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM EATEIbHOCTH TMpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4eOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIIONIUE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyIbTYpPhI, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  camMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCJIEI0BATEIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU YW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE TMOCIECACTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIFOJICHUSI TpaBui OE30MACHOCTH TpU  OOpalleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Ipodecchii u Tpyia pa3iMyHOro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUTyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
YCHEMHON Npo(heCcCHOHATBbHON AESATENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIICHHE K MNPUPOJIE KaK HCTOUYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3nyecKOMy M TICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBuiI 0€30MACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYphl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIbHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pPE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUST OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IEIIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OEcneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOMU
JEATEeIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Ba3oBble Jjoruueckue JeMicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMH TOHSATHSMH), WCIIOIH30BATh
TIOHATHS 711 OOBSICHEHUS OTJICIBHBIX (PAaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKAIMU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHIYKTUBHBIC, NCIYKTUBHBIC, 110 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEIbHBIC MIPEACTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia U YypaBHEHUE
XUMUYECKON PEAKIIUU — TMPU PEIICHUN YIeOHO-TTI03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH W XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH U3YyYaeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIUME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABIICHHBIE BOIMPOCH B Kauye€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETCHUE OMbITa IO TUIAHUPOBAHWIO, OpPTaHU3AMH W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €T0 Pe3yJbTar, PopMyInpoBaTh 0000IIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIISATH OTUET
0 MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPECTABICHUS, TOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE MPUMEHATh pa3iuyHble METOAbl M 3alpOChl MPHU MOUCKE U 0TOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7]a4 ONPE/IEIEHHOTO TUIA, TIPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpecTaBieHUs] HHPOpMaAIUU U
WUTIOCTPUPOBATh PpEIlIaeMble 3aJaud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIU3MPOBAaTh B TMpolecce Y4YeOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa HA COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Jauaiora W (Wih) JIUCKYCCUHU) IO
CyLIeCTBY  OOCyXKJaeMol  TeMbl, (OpPMYJIUPOBAaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yIbTAaTOB BBIMOTHEHUS XUMHUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUU
BO3HUKAIOIIUX TPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3uIuii (00CyXIeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUH, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeTLHOCTD, BBIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBISATh MU KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Yy4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLICHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh U AHAJTM3UPOBATh KOHTEKCTHI, IpeijlaraéMble B YCIOBUU 3aJJaHU.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aT€IHHOTO
COJEp)KaHusl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBul, crnenuduueckue IS TpeAMeTHOM o0jacth  «XUMHUS», BHUJIBI
JNEATEIBHOCTH 1O  IOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAITUsX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTAThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHUIA:
1. pacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX MOHSITUN: aTOM, MOJIEKYJIa,
XUMUYECKUH DJIEMEHT, IPOCTOE BEMIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAsT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTENIbHAs AaTOMHAas H
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIDHAs Macca, MaccoBas
JI0JI1 XUMHAYECKOI'O 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIM 00BEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, BJEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKas
peakius, KiaccupuKaiusa peakuil: peakiiui COeIMHEHUS, PEaKIUU Pa3IoKeHHUS,
peakluuu 3aMElIEHUs, peakUuu OOMEHa, HK30- M HHAOTEPMHUYECKUE PEaKIIHH,
TeII0BOM A(PEeKT peakuuu, SApo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XHUMHYEcKas CBsI3b, TMOJIApHAs U HEMOJSpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MaccoBas J0Js
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIUsI) B PaCTBOPE;
2. WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XMMHWYECKMX TOHSITUH U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
3. UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUJIsl COCTaBIEHUSI (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;
4. OTPENCNIITh BaJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTEMEHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAICKHOCTh
BEILECTB K ONPEACIEHHOMY KJIacCy CO€AMHEHUN Mo (GopMyiaMm, BUJI XUMUYECKON
CBsI3U (KOBAJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCTMHEHUSX;
5. packpeiBatb cMbIci [lepuogmueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh  MOHUMaHUE  TEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX TosioxkeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXpPAaHEHHUSI MacChl BEIIECTB, IMOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOTO
YYEHHsI, 3aKOHa ABOraipo;
6. OMHCHIBATh W XapakTepuzoBaTh TabaumuHyto (opmy Ilepuonnueckoii
CHUCTEMbl XMMHUYECKHUX JIEMEHTOB: pa3jinyaTh MOHATHUS «TjaBHas moiarpymmna (A-
rpynna)» u «mnobounas noarpynmna (b-rpymnma)», mManeie u OoJbLIME TEPHUOBI,
COOTHOCUTH 00O3HAUCHHUS, KOTOphie wHMeroTcs B Tabmmie «llepuoanueckas
cucreMa xumudeckux oanemeHtoB JI. . MenaeneeBay € 4YHMCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIee YUCIIO0 ANEKTPOHOB U paclpeeieHUe UX MO JIEKTPOHHBIM CIIOSIM);



7. KJIaCCU(PUIIMPOBATh XMUMHUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEIeCTBa,
XAMHUYECKHE PEAKINH (IT0 YHCTY U COCTaBY YUACTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TerioBoMy b PexTy);

8. XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TOJTBEPXkAas ONHCAHWE MPUMEpPaMU MOJICKYJISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHH;

9. IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOI'O
COCTaBa, BO3MOXXHOCTM NPOTEKAaHWs XWMHYECKHX IPEBPALICHUNA B Pa3IMYHBIX
YCIOBUSX;

10.  BBIYUCIATH OTHOCHUTENIBbHYIO MOJEKYJISIPHYIO M MOJSPHYIO MacChl BEIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QOopMyJe COCAUHEHHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUYETHI MO YPABHEHHIO XUMHYECKON
peaxImmy,

11.  TPUMEHSATH OCHOBHBIE ONEPALMU MBICTUTEIBHON NEATEIbHOCTH — aHATU3 U
CHUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3alNI0, KIACCU(PUKALIUIO, BBISBICHUE
IPUYUHHO--CIIEICTBEHHBIX CBsI3ed — i1 M3y4eHUsT CBOWCTB BEUIECTB U
XUMHUYECKUX PEaKIil, ECTECTBEHHO-HAYYHbI€ METObl IMO3HAaHUS — HAOJIOACHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN);

12.  CIeJ0BaTh MPaBHJIAM MOJIH30BAHUSI XUMUYECKON MOCYI0N U 1a00paTOPHBIM
0o0opylI0BaHUEM, a TaK)Ke MpaBUiIaM oOpallleHUsl C BELIECTBAMHU B COOTBETCTBHH C
WHCTPYKIIUSIMA 110 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB TIO
MOJYYEHUI0 W COOMpaHUI0 Tra3000pa3HbIX BeEIIECTB (BOJAOpPOJa U KHUCIOPOaA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBa, IUIAHUPOBATb H MPOBOJAWTH XHUMHUYECKHE OKCIICPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KHUCJIOT C MOMOUIbI0 HHIWKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K xoniy obyuenus B 9 kiaacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
1. PacCKpbhIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TOHSATHH: XUMHUYECKHUM
DJIEMEHT, aTOM, MOJIeKYyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO,  BaJICHTHOCTh, OJEKTPOOTPUIATEIBHOCTh, CTENEHb  OKHCICHUS,
XUMUYECKas PEakins, XUMUYECKas CBA3b, TEIUIOBOM A((EKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUCCKAS
JUCCOITMAITS, PEAKIIM HOHHOTO OOMEHa, KaTaau3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTUMbIe W HEOOpaTUMBIC PEaKIMH, OKHCIHUTEIbHO-BOCCTAHOBUTEIIHHBIC
peaKkiuu, OKHCIUTENb, BOCCTAHOBUTENb, OKWCICHHE W BOCCTAHOBJICHHE,
alytoTponus, aM(OTEpPHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAI,
MeTaJUTMIecKas), KpUCTaJUIMYecKas pemeéTka, KOpPpO3us METauioB, CIUIABBI,



CKOPOCTh XHMMUYECKOW peakIuu, MpeaenbHo aomyctumasi koHueHtpaims I[1JIK
BEIIECTBA;

2. WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XMMHUYECKUX TOHATUA U
IPUMEHSATH 3TH MOHSATHUS MPU ONKUCAHUU BEIIECTB U UX MPEBPAILLECHUI;

3. MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUs (POPMYJT BEIIECTB
Y YPAaBHEHHUI XUMUYECKUX PEaKIUM;

4. ONpEENATh BAJIGHTHOCTh U CTEIEHb OKUCICHUS XMMUYECKUX IJIEMEHTOB B
COCIMHEHHSIX Pa3IMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONpPeNeIEHHOMY
KJIACCy COCAMHEHHWH 1o (opmyiaM, BHJI XUMHYECKOW CBSI3M (KOBAJICHTHAS,
MOHHAsA, METaJUIMYeCKas) B HEOPraHMYECKUX COCAMHEHUAX, 3apsj] HOHA IO
XUMHUYECKOH (hopMylie, XapaKTep cpelbl B BOIAHBIX PACTBOPAX HEOPraHHMUYECKHUX
COEIMHEHHH, TUI KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEILECTBA;

5. packpsiBaTh cMmbicn [lepuognueckoro 3akona J[. W. MenneneeBa u
JEMOHCTPHPOBATh €0 MOHMMAaHHWE: OIMUCHIBATh M XapaKTepU30BaTh TaOIMUHYIO
dopmy Ilepuoanueckoit cucTeMbl XHUMUYECKUX 3JIEMEHTOB: Pa3ivyaTh MOHITHS
«rnaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpymnmna (b-rpynna)y», mansie u
OonbllIME€ MEpPHOJbl, COOTHOCUTH O0O0O3HAU€HUs, KOTOpPbIE HMEIOTCS B
NEPUOANYECKON TabNmuIle, C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX D3JIEMEHTOB (COCTaB M 3apsj] sjpa, oOIee YHCIIO SJICKTPOHOB U
pacnpeneneHnue uX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COECIIMHEHUH B Mpejesiax MajbIX MepruoioB
¥ TTIABHBIX TIOJTPYII C YY4ETOM CTPOSHUS MX aTOMOB;

6. KIACCU(PUIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHMYECKHUE BEIeCTBa,
XUMHYECKHUE PEaKIuu (10 YUCITy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, IO
TEIIOBOMY 3(G(eKTy, MO U3MEHEHUIO CTENEHEeH OKUCICHHS XUMHUYECKHX
AJIEMEHTOB);

7. XapaKTepHu30BaTh (OMUCHIBATh) OOHIME M CHEeUU(PUUECKHE XHUMHUYECKHE
CBOMCTBA TMPOCTHIX W CIOXHBIX BEIIECTB, MOJATBEPXKIasi OMHUCAHWE TpUMEpaMH
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

8. COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHUUECKOMN TUCCOLMALIMN KUCIOT, IIeI04ei
U COJIeH, TOJIHBIE M COKpAalIEHHBbIE YPaBHEHMsI PEaKIHi HOHHOTO OOMeEHa,
YpaBHEHHUs pEaKUWi, TOJITBEPKIAONINX CYIIECTBOBAHHE TEHETUYECKOW CBSI3U
MEXK/Ty BEIIECTBAMH PAa3IMUHBIX KJIACCOB;

9. pacKkpblBaTh  CYHIHOCTh  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  pPEaKIMi
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEeaKIuii;

10.  TPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH MPOTEKAHUSI XUMHUYECKHUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

11.  BBIYUCIATH OTHOCHTEIBHYIO MOJEKYJISAPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (OopMyJe COEAMHEHHUS, MACCOBYIO



JIOJTI0 BELIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaKLny;

12.  coOJroaTh MpaBUJia MOJb30BAHUS XUMUYECKOW MOCY/I0OM M J1abOpaTOpPHBIM
o0opyaoBaHUEM, a TAaK)Ke MpaBuia OOpaIieHus ¢ BEMIECTBAMU B COOTBETCTBHH C
UHCTPYKIMSIMA TIO BBINOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U yIieKUCIIOro ra3a);
13.  TNPOBOJUTH PEAKLIMH, MOJTBEPKIAIONINE KAUECTBEHHBIN COCTaB pa3IMYHbIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THUAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BCIIIECTB;

14.  TIPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON JESITEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0OOIIEHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBA3€U — JJISI N3y4YEHHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHbICE METOJbI TIO3HAHHMS —  HAONIOZIeHHEe, HW3MEepeHue,
MOJICTUPOBaHUE, SIKCIIEPUMEHT (PeaIbHBIM M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO yacon
Ne HaumeHoBaHuUe pa3iesioB H DJiIeKTpoHHbIE (HU(POBHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 2 bubnuorexa [JOK
' MPAKTUYECKOU €SI TEITbHOCTH https://m.edso00.ru/7f41837c
YeJioBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6nmoreka LIOK
' peakiuu https://m.edso00.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bubmuoreka [IOK
' 00 okcHuaax https://m.edso00.ru/7f41837¢c
Bonopoa.Ilonstue o kucnorax bubmmnoreka HOK
2.2 8 1
1 COJIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edso00.ru/7f41837¢c
0]
54 CHOBHBIC KJIACChI 1 1 1 bu6nunorexa LIOK

HCOPTaHNYCCKUX COE€IUHEHUH

https://m.edsoo.ru/7f41837¢c

Hroro 1o pasneny 30

Pa3nen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUUYECKUX 3jiemMeHToB 1. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bub6nuoreka [IOK
https://m.edsoo.ru/7f41837c

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

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaAxX https://m.edso0.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LIOK
' PYHIRL. 2-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 bubmorexa [TOK
' PYEHL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL post https://m.edso0o.ru/7f41a636
KPEeMHHUHN B UX COCTUHECHUS
HWroro no pazneny 25




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bubnuorexa [IOK
31 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumust, 9 kimace/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOJIUYECKHUE MATEPHUAJIbI JJJIS1 YUYUTEJISL

1. I'abpuensu O. C., Bockooboiinukona H. I1., flmrykoBa A. B. HactonbHas kHura
yuntens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Tetpanp 11s1 1a00paTOpHBIX OIMBITOB U
npaktudeckux padot. 8 ki1. K yueOnuky O. C. 'abpuensna «Xumus. 8 kiacey.
M.: lpoda, 2022.

3. l'abpuensu, O. C. Meroguueckoe nocooue k yueonuky O. C. 'aGpuensna
«Xmmusy. 8 xkmacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensH, O. C. Metonunueckoe nocooue k yueOHuky O. C. I'abpuensina
«Xmmusy. 9 xkmacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueouuky O. C. ['abpuensna «Xumus. 8
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosornueckue kapTol K yaueouuky O. C. 'abpuensna «Xumus. 9
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTpoabHbIE U TpoBEpOUYHbIe padoThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiiakoBa u
ap. - M.: poda, 2022. nanHsie

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

http://www.chemnet.ru I'azera « Xumusi» 1 caliT 1uist yautens «51 uay Ha ypok
XUMHH

http://him.1september.ru Equnas xomnekuus IIOP: TIpeameTHas KouIeKIus
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHbIC
skcriepuMenThl: xumusi. Komneknust Poccuiickoro o6meo0pa3zoBaTeI»HOTO
ropTasa

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana mKoJIbHUKOB 110 XUMHUH



http://chem.rusolymp.ru Opranmueckast XuMusi: SJI€KTPOHHBIA y4eOHUK JUIs
CpPEIHEH IKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMUH: 3JICKTPOHHBINH yU4COHUK
http://www hemi.nsu.ru OTKpeITHIH KOJISIK: XUMHUS
http://www.chemistry.ru JluctaHiroHHAs OJIMMITHAA IT0 XUMHH:
TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA IPOEKT
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