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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM POrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepammm.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIEeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEICTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl MO XHMHUH, OINPEIETAeT KOJWYECTBEHHBIE U
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeAessieT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30BaHMS, a TaKKe TPEOOBaHUN K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATEbHOCTU OOYYalolerocs IO OCBOCHUIO
y4e0HOT0 co/iepKaHusl.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aWMOIPEBPAILICHUIX
SHEPrUu U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTIbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUS U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakKk B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECHEUMBAIOTCS CHEIU(UKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
IOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEIIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy, «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1a4a
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHBIM METOJaM MO3HAHUsS MPU W3YYEHHH BELIECTB M XUMUYECKUX PEaKlui, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipn M3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YyYarOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y O0Oy4yarommxcs TYMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAIMU K OOYYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo1ee 9rciio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tenma u BemiectBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas ¢popmyia. BaareHTHOCT, aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUecKHe ypaBHeHusa. Kiaccuduxanus
XUMUYECKUX pPEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SABJICHUM, HAOIMIOACHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3Y4YeHUE CIOCOOOB pa3JEeNeHHs] CMECEH: ¢ MOMOILIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT U mpocroe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
NOJIyYeHHUs] KuUciopofa B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOJiE€ U B KU3HU 4YelOBeKa. KpyroBopor BoabI B IIpUpPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmyeckue ©U XUMUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenkiarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHHE ¢ 00pa3aMy OKCHJIOB U ONIMCAaHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, ucciaenoBaHHE OCOOEHHOCTEH pAcTBOPEHHsS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbIUEeM) (BO3MOXKHO  MCIOJIb30BaHUE BHJIEOMATEpPHANIOB), HCCIEIOBaHUE
00pa3I0B HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT C METANIAMH, PEAKIIUil
HEUTpaNIN3alUy, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemMenToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIBI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpakTtuku. J[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchbl OKMCIIEHUs U BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBS3€d MpU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 WCIOJIb30BaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OO11ue ecTeCTBEHHO--Hay4HbIE MOHATHUS: HAYYHbIN (aKT, TUIIOTE3a, TEOPHUS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETb, SBJICHUE.

®dusuka: maTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIM]I, U30TOIIBI,
PaAMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsjl, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUEeCKHe BEIHYMHBI, €IMHULIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

Ilpogopuenmayuonnoe nanpagnenue:

PeiHok Tpynma u mpodeccuoHanbHas Kapbepa. OOmuMe KOMIETEHIUU
npodeccuoHana ¢ yderom ocobeHHoctet Camapckoil o00sacTu. 3HAKOMCTBO
oOyuaroluxcss ¢ npeanpuatusMu  (xo3saiictBamu) Camapckoit — obnactw,
npodeccusimu B BY3ax u CCyzax Camapckoil 00nacTu.

9 KIIACC

BeiecTBo U XuMH4YecKasi peakuus

[Teprnonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOI0B, KAJINSL, KAIBLUA U UX COCIUHECHUN
B COOTBETCTBUM C IIOJIOKEHUEM DJJEeMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanysa XuMuyeckux peakuuii Mo pa3andyHbIM MpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B pPEAaKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKOW peakinuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecuu. DakTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U IMOJOKEHUE XUMUYECKOTO
paBHOBECHS.



OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUWU, JJIEKTPOHHBIA  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKIuu. CocraBnenue YPaBHEHUM
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJB30BaHUEM  METOAA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHu3M IHCCOLMAIIMN BEIIECTB C PaA3JIMYHBIMHA BUIAMU
XUMUYECKOH CBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakuuil. CBOMCTBa KHUCIOT,
OCHOBAHUII U coJiell B CBETE MPEJCTABICHUN 00 3JEKTPOIUTHYECKOM TUCCOLUALIUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIH3E CoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIIECTB — METAJIOB U HEMeTaoB (rpaduta M anmasa), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHUSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BaHUE BUIEO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOIINX
OpU3HAKU TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHuE OCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BO[Ibl), OIbBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpeHue, peakiuu pasiioKeHus,
COCUHEHMsI), pAaclO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbIO
Ka4ECTBEHHBIX PEAKUMU HAa HOHBI, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3auMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMu, Hienodamu). XsopoBonopod. ConsHas KHUCIOTa,
XAMUYECKUE CBOWCTBA, IIOJIy4€HUE, IIpUMEHeHue. JleilctBue xyopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKa. BaxkHenre XJIOpUabl U X HAX0XKICHUE B
MIPUPOJIE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUEe CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYecKrue cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KHUCIOT M crnenududeckue). XUMHUUECKUE pPeaKlnH, JieXkKallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHeHue cepHoit



kuciaoTbl. COMM CEepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cyiab(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B IpUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSAMH Cepbl (KHCIOTHBIE OKIU, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALIICHMS.

OOmast xapakrepuctuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHMCIIEHUA. A30T, pacpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoicTra. KpyroBopot a3ora B mpupoje. AMMHUak, ero
¢u3znyecKre U XMMUUYECKUE CBOMCTBA, NOJyyeHHe U npuMeHeHue. Con aMMOHMS,
uX pU3NYeCKue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THasi KHCIOTa, €€ MOoJy4yeHHe, (U3NYECKUe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kiacca KHUCIOT W chenuduueckue).
Hcnonb30BaHnEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XUMUYECKOE 3arps3HEHNE OKPYKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayxa, MOouBbl U BopoémoB). docdop, amaoTpomnHbie
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxkenn gocdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/], aJFIOTPOITHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B IpUpoAe, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA. AJICOpOLHS.
Kpyrosopor yrinepona B mnpupoxae. Okcuabl yriaepoja, ux (U3HYECKHE U
XUMUYECKHE CBOWCTBA, JEWCTBUE Ha JKUBBIE OPraHU3MBbI, [IOJYyYEHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yriepona (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbpHas
KHCIIOTa U €€ COlM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, TPOMBIIIJIEHHOCTH U CEILCKOM XO3A1CTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHus 00 OKCHie
kpemuus (1V) u kpemuueBoil kuciaore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. BaxkHeiire CTpOUTENbHbIE MaTepuajbl: KEpaMHKa, CTEKIIO,



IeMeHT, OeToH, kene300eToH. [IpobmeMbr 06e30macHOTO  MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3ll0B HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTHI,
IPOBEJICHUE Kaue€CTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOAEHUE MTPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HaKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (FaJIOTE€HNU/I0B), 03HAKOMJIEHHE C 00pa3LaMu
ceppl U €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPUATIOB),
Ha0JII0IeHUE Tpoliecca OOYIIIMBAaHUS caxapa MoJ AeUCTBUEM KOHUEHTPUPOBAHHON
CEpHOM KHCJIOThI, U3yYEeHUE XUMHUECKUX CBOMCTB Pa30aBIECHHON CEpHOM KUCIIOTHI,
IIPOBEICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uOH U HAOMIOCHUE MTPU3HAKa €€
IPOTEKaHUs, O3HAKOMJIEHUE C (U3NYECKUMHU CBOMCTBaMM a3ota, ¢ocdopa U HX
COEMHEHHH (BO3MOKHO MCIOJIb30BaHUE BUIEOMATEPUAoB), 00pa3liaMyu a30THBIX
u (hocPopHbIX yIOOpeHUl, moTydeHue, cooupaHue, pacrio3HaBaHUE M U3YUYEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U HU3yYEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HW3YYEHHE MOJEIEH KpPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, QyiepeHa, O3HAKOMJICHHE C MPOIECCOM aJCcOpOLMH PacTBOPEHHBIX
BEILECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTUBOras3a, IOIYUYEHUE,
cobupaHue, pacrlo3HaBaHUE U M3y4eHUE CBOICTB YIJIEKHCIIOIO ra3a, MpoBeJICHHUE
KayeCTBEHHBIX peakluil Ha KapOOHAT U CUJIMKAT-UOHbI U U3yUEHHUE NMPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHre 3KCIEPUMEHTANbHBIX 3a7ad 1Mo Teme «BaxHelnme HemeTaibl U HX
COETUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUN MeTauoB. OU3nyecKknue U XUMUYECKHE CBOMCTBa MeTayioB. Obmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemounbie mMeTauibl: nonokeHue B [leprnoanueckon cucTeMe XMMHUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBI HaTpust M Kanusa. [IpuMeHeHne mIENOYHBIX METAUVIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METaIbl MarHuid MW KalblMK: IIOJIOXKEHHE B
[Tepuoanueckont cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJiIeHUE B mpupojac. Ouszndeckre U XUMUYECKUE CBOMCTBA MarHus 1
KaJibI[usl. BaxkHeiiime coefuHeHns! KanbIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucremMme XMuMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesza (Ill), menu (Il), HaGmromeHNe W ommcaHWE MPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOIIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiectB, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBs3€d NMpU W3YYEHHMH XMUMHHU B 9 Kjacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCu(pUKalusi, NEPUOJAUYHOCTh, HaOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaZMOaKTUBHOCTD, MOJIEKYa, AIIEKTPUUECKUI 3apsj, IIPOBOJHMKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaroIIMUXCA
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMOITOMOIIH B MPOIIECcCe 3TOM y4eOHOH eI TeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAECHUE M NOCTYNKH CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM MU COCTABIIAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHHE HOBBIX 3HAHUHU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYMHBIMH TEXHHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBuid O€30MacCHOCTH TIpU  OOpallleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOU AEATEILHOCTH, B TOM YHCIIC HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrnenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIIICHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIecC, OHKCIEPUMEHT U JApPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TPOIECCEe IMO3HAHUS TOHATUA (TIpeAMETHhIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON PEeakIMy — MPH PEIICHUHN yY4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIC CBSI3M W
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUUYECKOTO COJEp>KaHUs, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3374 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aa4d HECJIOKHBIMU CXEMaMH, Jrharpammamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSIHUE OKPYKAIOLIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEJIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUU 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHUMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUA U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHE TEPUOAMYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Illepuonnueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YnuCiIo 3JIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIYy M COCTaBy YYAacCTBYIOLIUX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOICIUPOBAHWE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIA00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TpaBuiaM oOOpalleHusl C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOJAUTH
XUMHUYECKHAE IKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (eHONPTAICHH, METUIOPAHK

U pyTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKInsi, XUMUIECKast CBs3b, TEIUIOBOU d3(PdeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHaH, HOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIICCTB M YPABHEHUN XUMHUYECKUX PEAKITUA;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COEAUHEHUMN, TUI KPUCTAIIUNYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUChIBAaTh U XapaKTePHU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOANIECCKOM TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpejaenax MallblX MEPHOJ0B U
IJIaBHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMIME U CHCIU(DHICCKHEC XUMHYCCKHC
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJATBEPKIAsA OIMHCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBJISITb YPABHEHUS DICKTPOJUTUYECKONM JHCCOLMALMMU  KHUCJIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHWi, MOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIny;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HWOHBI W3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE PUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3YYEHUSI CBOMCTB BEIIECTB U XUMHYECKHUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM KoanuecTno yacos JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
°n/m
NPOrpamMMmbl Bcero pecypceel

Pasznen 1. HepBonaqanLHHe XUMHNYECCKHUEC TTIOHATUSA

Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U MPAKTHYECKOU 5 bu6nuoreka L{OK https://m.edsoo.ru/7f41837¢
JeSITeIbHOCTH YeJI0BEKa

1.2 BemecTBa 1 XuMu4eckue peakuuu 15 bubnuoreka L{OK https://m.edsoo.ru/7f41837¢

Utoro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BelIeCTB

B .K B! 0

2.1 OIIY%. BHCHOPOA. LIOMITHE O 6 bubmuoreka L{OK https://m.edsoo.ru/7f41837¢
OKCHIOax
B I

2.2 OAOPOZLLIOHITHE © KACIOTAX 1 8 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
COJIAX
Boma. P ! 0

23 OAa. TACTBOPEL. HIOHATHE O 5 Bu6miorexa [{OK https://m.eds00.ru/7f41837¢
OCHOBAHUAX
O

2.4 CHOBHDIC fHaCCH HeOpram el 11 bubnuroreka L{IOK https://m.edsoo.ru/7f41837¢c
COCANHCHUN

Wroro mo paszneny 30

Paspnen 3. Ilepnoanyeckuii 3axkoH u [lepuoguyeckas cucrema xumuideckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumuveckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaAKIIUN

[Iepuoanueckuii 3aK0H U
[Iepuonnueckas cucrema

3.1 7 bubmuoreka [IOK https://m.edsoo.ru/7f41837¢



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

XUMHUYECKUX 3jieMeHTOB [[. 1.
Menaene-eBa. CtpoeHue aToma

3.9 Xumunueckas cBsi3b. OKMCIUTETLHO- g
' BOCCTaHOBHTEIIBHBIC PEAKIIUH

Hroro mo pazaeny 15

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢c

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08

bubnmoreka [{OK https://m.edsoo.ru/7f41837¢c



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

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbI

Ne ni/n

KoanyecTBo 4acos

Bcero

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl

Pa3znes 1. BemecTBo 1 XUuMHYeCKHe peakuuu

[ToBTOpEeHME U YIITyOJICHHE 3HAHUIT

11 5 bu6nmoteka IIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca
O
1.2 CHOBHHIE SHCOHOMEPHOCTH XINMIHCCIX 4 BuGnnorexa LIOK https://m.edsoo.ru/7f41a636
peakuuii
5 :
1.3 JICKTPOITHACCRAS IMCCOnHat 8 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
XMMHYECKHe peakluy B pacTBOpax
Hroro no pazneny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU ST
OOmas xapakTepucTuKa ec
2.1 T XaPAKTEPHOTHIE XMMHIHCCIIX 4 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnnorexa LHOK https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.3 aneMeHToB VA-rpymnmsl. A3ot, pochop u 7 bu6muoreka LIOK https://m.edsoo.ru/7f41a636
UX COCTUHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.4 aneMeHToB |V A-rpynnsl. Yriepoa u 8 bubmuoteka LIOK https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeTMHEHUS
Hroro mo pasneny 25

Pa3gen 3. MeTaaabl M HX COeIUHEHU S



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

3.1 OO0111e CBOMCTBAa METAILJIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxxselinme Metayuibl 1 UX COEIUHEHUS 16 bu6nmoteka IIOK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pasznen 4. Xumus 4 OKpysKamomas cpeaa
4.1 E:Jféiiiza 1 METCPHAIIEL B HHSHH 3 bu6nmoteka IIOK https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PeszepBHOe Bpemst 3 bubnmnoreka L{OK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypChI

1 IIpeamer xumun. Ponb Xumuu B KU3HA 1 bubnuoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOIAX TO3HAHUS B XUMUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TIPUEMBI 1 bubnnoreka [JOK
oOparnieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtsie BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [{OK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padota Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYMCTKY TTOBAPEHHOM 1 brbmmorexa LTOK
pHMep p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmmoreka IIOK
6 ATOMBI 1 MOCKYTbI L https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubmuoreka [IOK
XAMUYECKHAX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIC BEIIECTBA 1 bubmorexa [TOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 X .B
umiteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [IOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHUYECKOT0 DJIEMEHTA B bub6nmmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Moisb. Mosipaast bubnuorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJICHUS. bubnuoreka [{OK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUS MPOTEKAHUS bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmmorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus Koau4decTBa, MacChl BENECTBA bu6nmorexa LIOK
110 YPAaBHEHHSIM XUMHYECKUX PEAKIINI https://m.edso00.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIHi
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [TOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONIETUCT 060?I eHUE U brbmmorexa LTOK
H AHCT: HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
X X bubmuoreka [{OK
21 Kucnopon — snemMeHT u mpocToe BEIIeCTBO.

O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKkIuyu OKUCIICHHUs, TOPEHUE) bubmmorexa [JOK
posa peart > TOPEHHE). https://m.eds00.ru/ff0d4614
ITousatue 06 okcugax
C11oco0BbI ITOIYYEHNS KUCI0POaa B
23 jaboparopuu ZILIH OMLIH_UIGHF;{OCTI/I buGnuorexa [IOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 IIOHATHE O TEPMOXUMHUUYECKOM YPAaBHEHUU bubnnorexa LHOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 ¢ a, CIIoCcOoObI lro bubnnorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
IIpakTtrueckas padora Ne 3 o teme
26 <<1—I;0J'I eHue 1/12061/1 aHue KUCIOPOoaa bubmorexa HIOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bonopoa — anemMeHT 1 mpocToe BEleCTBO. bubmmoteka IIOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
08 dusnuecKknue U XUMUYECKHE CBOMCTBA bu6nmorexa LIOK
Bostopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsATHE O KMCIOTAX U COIIX bubnuorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI osTydeHus BOAOPOIa B bubnnorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmorexa HOK
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
W3Y4YECHHE €r0 CBOMCTBY
32 Mounsipablii 00BEM razoB. 3akoH ABOrajpo Bubmmorexa [IOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
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Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA

33 rasa 1o €ro U3BeCTHOMY KOJIMYECTB bubmorexa HIOK
HoMy Y https://m.edso0.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 €aKI[MH1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HIOK
p 1 https://m.eds00.ru/ff0d5708
OTHOIIIEHUH I'a30B
35 duznyeckre 1 XUMHUUECKHNE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.eds00.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubnuoreka [IOK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackimeHHbie 1
37 HEHACHIIIEHHEBIE PacTBOPEL. MaccoBas 101 bubmorexa LHOK
H p prt. a https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
38 «[IpuroroBiieHrE PacCTBOPOB C bubnunoreka LIOK
ONpeAeIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora Ne2 o teme bubmmnoreka HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KjIacCupUKaIus, bubnunorexa LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, but6mmorekxa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHU4YeCcKue CBOWCTBA bubmuoteka [IOK

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukaus, bu6nunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonmydyenne 1 XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK
ya https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnmnoreka HOK
MOJyYECHUS, XUMUUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnmnoreka HOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHCHHUI)
48 I'enernueckas cBsI3b MEXKAY KJaccaMu bubnnorexa [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubnunoreka LIOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
B H https://m.edsoo.ru/00ad9ch2
KonrponsHasg padora Ne3 1o teme
50 "OCH(I?BHBIG KJ'II:ICCBI HEOPraHUYECKHUX bubmorexa [IOK
o P https://m.eds00.ru/00ad9ela
COeTMHEHH I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHUYECKHNX 3JIeMeHTOB. IToHsaTHE O bubnmorexa IOK
) https://m.edso00.ru/00ad9ffa
TPYIIAax CXOJHBIX AIEMEHTOB
ITepnommueckuii 3axkoH u Ilepnoandeckas
52 cnfTeMa XAMUYECKHUX SHCMGII;TOIJ; A" bubmmorexa [JOK
T https://m.edsoo.ru/00ada52¢
Menneneena
53 Ileproasl, TpyMIIBL, HO, TIBI bubnnorexa [JOK
PHOJBL, TPYHIIRL, HOATPYI https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. COoCTaB aTOMHBIX SIJIED. bubnmnoreka [JOK

N30TOo118!

https://m.edsoo.ru/00ada342
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CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB

bubnunorexa LIOK
55 I1 i ..
anemeHToB llepuonnueckoii cucremsr [ https://m.edsoo.ru/00adasbe
Menpeneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
N bubnunorexa LIOK
56 ero nosioxeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa 1
57 pa3BuTUA HAayKu U npaktuku. . 1. bubnunoreka [JOK
MenpeneeB — y4€HbIM, ITEJAror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
59 nu
OFHAI XHMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHasi XuMU4eckas CBsI3b bubmmorexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenosipHas XMMHUYECKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoteka IIOK
62
CTeneHb okHCICHS https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE bubmmnoreka HOK
peakuuu https://m.edsoo0.ru/00adb076
64 OkucIuTenu U BOCCTAHOBUTENH brbmmorexa LIOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 o teme bu6muoreka [JOK
«CtpoeHue aroma. XUMUYECKAsI CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600111eH1E 1 bubmuoteka [IOK

cUCTEMAaTH3aInsI 3HaHUH

https://m.edsoo.ru/00adb33c
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67 PezepBHblit ypok. O6001eHue 1 1 Bbu6muotexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o01eHue u 1 bubmunoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIe pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cUcTeMa XUMUYECKUX AieMeHToB /. U 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()

3 Knaccudukanus u HoMeHKIaTypa 1 bubmmoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4deckoi CBS3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme

5 «IToBTOpeHue u yriydaeHue 3HaHUH 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccuukanus XuMU4ecKkux peakiui no 1 bubmmnoreka HOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XMMHYECKOM pEaKIUK.

7 [ToHsITHE O TOMOTE€HHBIX U T€TEPOTr€HHBIX 1 bubmorexa LOK

P https://m.edsoo.ru/00adbe9a
peaKuusax
[TonsATHE 0 XUMHYECKOM PAaBHOBECHH.

3 @DaxTophl, BIUSIIOUINE HA CKOPOCTh 1 bubmuoreka [IOK
XMMHYECKON PEAKIIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKuCIUTENTbHO-BOCCTAHOBUTEIbHBIC 1 bubmuoreka [{OK

peakuu

https://m.edsoo.ru/00adcade
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Teopust 3MEKTPOAUTUUECKOMN TUCCOLMALINN. Bbu6muotexa [JOK

10
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonHble ypaBHEHUS peakuit bubmorexa OK

P peartt https://m.eds00.ru/00add448
XUMUYECKHE CBOMCTBA KUCJIOT U OCHOBAHMM
12 B CBETE IPEICTABICHUNA 00 buGnuorexa [IOK
P . https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIHAIITT
XuUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEJICTaBICHUI 00 DIICKTPOJIMTHICCKON bubmorexa HOK
pest P https://m.edsoo.ru/00add8b2
JIACCOLMAITIN
14 [TonsiTvie 0 TUAPOIIN3E COJICH bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubmuoreka [{OK
15 O06o0011IeHre U CUCTEMAaTH3allisl 3HAHHMA
B . https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponbHast pabota Ne2 o reme

17 «INEKTPOTUTUYECKAS TUCCOIHAITINS bubmorexa HOK

P A HHat: https://m.edsoo.ru/00addec0
XUMUYECKUE PEeaklui B PACTBOPAX»

18 OO6mrast XxapakTepUCTHKA raJOTeHOB. bubmuoreka [JOK
XHMMHUUYECKHUE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHasg KUCIIOTA,

19 XHMII/)IquIJjHS CBOMCTBA, TTOJTyYCHHE bubmorexa HOK

’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
IIpakTuyeckas padora Ne 2 o Teme
N bubmuoreka [{OK
20 «[TomyueHne CONTHON KUCITOTHI, N3yYEHHUE

€€ CBOICTB»

https://m.edso0.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

21 €aKIui, eclIu OJJUH U3 PEareHTOB JIaH B bubmorexa LIOK
pearin, A P A https://m.edso0.ru/00ade488
n30bITKE

29 OO6mmas xapakrepucTuka 31eMeHToB VIA- bubnmnoreka HOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUYU CEPBI.

23 Haxomr;eHHe cephl I/I(beé coez[I/IHeI})H/H?I B Bubmaorexa ITOK

p ’ https://m.edsoo.ru/00ade64a
npupoje. XMMHYECKHE CBOMCTBA Cephl
CepoBogopo, ctpoenue, pu3nueckue u bubmmoreka [JOK

24 o
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,

25 ¢du3nvecKre 1 XUMHYECKHE CBOMCTBA bubmorera LOK

’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XHMMHMYECKHUE PEAKIUH, JIEIKALUE B OCHOBE

26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS bubnuoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI

97 Brruncienne MaccoBoit 1071 BbIXO/a bubnuoreka [{OK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OOm1as xapakTepucTHKa 31eMeHToB VA-

08 rpynmnsl. A30T, paclipoCTpaHEHHE B bubmmnoreka [HOK
npupoje, Gpu3ndeckue 1 XuMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHUaK, ero Gpu3nYeckue 1 XUMHYECKUE bu6muoreka [IOK
CBOMCTBA, IIOJIy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

bu6nunoteka LIOK
30 «[TomyueHne amMmmuaka, U3ydeHHe ero

CBOWCTB»

https://m.edsoo0.ru/00adf180
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A3oTHas KHUCIOTa, e€ pusnueckue u

bu6nunoreka LIOK

31
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHrne HUTPATOB M COJICH aMMOHHSI
39 B KaUECTBE MUHEPATHHBIX YIOOPEHUH. bubnmnoreka HOK
XHUMHYECKOE 3arpA3HEHNE OKPYKaAOIIEeH https://m.edsoo.ru/00adf518
CpeIbl COCTMHEHUSIMHU a30Ta
dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubamorexa LIOK
L https://m.edso00.ru/00adf68a
CBOWCTBA, MOJTy4CHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MUHEpaJIbHBIX yI0OpEHUH. 3arps3HeHNE bubmorexa HOK
p N yAoop - 24P https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpebl hochaTaMu
Yrnepon, pacnpocTpaHeHue B IpUpo/Ie, bubmmoreka [JOK
35 .
(hU3HUYECKre U XMMUYCCKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHICCKHE bubmmoteka IIOK
poOJIeMBbI, CBSI3aHHBIE C OKCUJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)
bubmmoreka IIOK
37 VYronbHast KUCIOTa U €€ CONn
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme
38 "[TosrydaeHne yriaeKucioro ra3a bubmorexa LOK
yi r ) Y https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE MTOHATHUS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubmorexa LIOK
P https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
b K
40 Kpemuuii u ero coenuneHus nomorexa LO

https://m.edso0.ru/00ae080a
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[Tpaktuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME

bubnunorexa LIOK

41
«Baxxuelnme HeMeTayUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIHEHUS
KonrtponsHas padora Ne3 o reme

42 «Baxxueiine HeMeTaIbI U UX buGnuorexa [IOK

https://m.edso0.ru/00ae0e18
COEIMHEHUS
OO01mas XxapakTepuCcCTHKa XUMUIECKUX

43 3JIEMEHTOB — METaJIOB. MeTamueckas bubnnorexa [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.

44 DIEKTPOXUMHAYECKUN DAL HAIPSHKESHUH Bubmiorexa OK

P P p https://m.edsoo.ru/00ae1156
METAJUIOB
O61ue cnocoObl MOTyYeHHUs] METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoteka [IOK
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

46 IToHsATHE O KOPPO3UU METAIIIIOB bubnmorexa [JOK

PP https://m.edsoo.ru/00ae1278
bubnunorexa LIOK

47 €JI0YHbBIE METaJUIEI
m https://m.edsoo.ru/00ael4b?2

48 OKCHIIBI U TUAPOKCUIIBI HATPUS U KaIUSA Bubmiorexa OK

A s g p https://m.edsoo.ru/00ael14b2
[[lemouno3eMenbHBIE METAIIIBI — KaJIbIIHA 1 bubmuoreka [{OK

49 .

MarHui https://m.edsoo.ru/00ael5e8
. Bubnuoreka IIOK
50 Baxueinue coeqMHEHNUA KAJIbIIUS 1

https://m.edso0.ru/00ae15e8
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51 O000111eHE U CUCTEMATH3AaIUs 3HAHUI
52 JKécTkocTh BOMIBI M CIOCOOE! €€ yCTpaHEHUS bubnnorexa LHOK
A yerp https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "XEcTKOoCTh BOABLI 1 METOMBI €8 bubnnorexa LHOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6nmorexa [IOK
54 ATroMuHUNA
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubnuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TuIpoKcH bl U conu xxenesa (1) u bubnnoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3AaIU 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 HKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnmorexa [JOK
p . a https://m.edsoo.ru/00ae3de8
«BakHele MeTaibl U UX COSIUHEHU
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eClIN OMH U3 PeareHToB JaH B
60 1:136I>ITK6 WM COJIE )KI/ITI:'I AMECH bubnmorexa [JOK
sep . p ' https://m.eds00.ru/00ae1750
BrruncieHus MaccoBO 10JIM BBIXOJA
MIPOJIYKTA PEaKIuu
61 O000111eHIE U CUCTEMATH3aIU 3HAHUI
62 KonTponbnas padota Ne4 o teme
«Baxuelnime MeTayibl U UX COCTUHEHUS))
63 BemecTBa 1 Matepuanbl B TOBCETHEBHOM bu6nunorexa LIOK

KHU3HHU 4YCJIOBCKa

https://m.edso0.ru/00ae3f50
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64 XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH 1 bubmmoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumMuM B pelieHnn SKOJIOTHYECKUX 1 bubmunoreka [JOK
npobiem https://m.edsoo.ru/00ae4270
PesepBHelil ypok. O600611eH1E 1 bubmmoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6o01eHuE 1 1 Bbu6muotexa [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. 'abpuensu O. C., Bockob6oiinukona H. I1., SmrykoBa A. B. HacronbHas
KHHUTa yauTess. XuMmus. 8 ki1.: Metoandeckoe nocobue. - M.: [poda, 2021.
2. T'abpuensu O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OMBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: dpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumus». 8 kiacc / O. C. 'abpuensia. — M. : Ipoda, 2021. — 109.

4. TI'abpuensn, O. C. Meronnyeckoe nocobue k yueonuky O. C. ['abpuensna
«Xumust». 9 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosiorndeckue kapthl K yueouuky O. C. 'abpuensna « Xumus.
8 kyacey : metoauyeckoe nocobdue / JI. M. Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosorndeckue kaptol K yueonuky O. C. 'abpuensna « Xumus.

9 kmaccy : meronmueckoe mocodue / JI. . AcanoBa. — M. : Jlpoda, 2018



7. Xumus. 8 ki1.: KoHTpoJsibHBIE M TPOBEPOUYHBIE pabOTHI K yueOHHKY O. C.
INabpuensna «Xumus. 8» / O. C. N'abpuensn, I1. H. bepeskun, A. A. YakoBa

u ap. - M.: poda, 2022.

IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caliT i yautens «51 uay Ha ypok
XUMHUN

http://him.1september.ru Equnas xomekius LIOP: IIpeameTHas KoUIeKIys
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIC
skcniepuMeHThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
nopraia

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

http://www alhimik.ru Becepoccuiickast oumIiaia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckas XuMusi: 3JCKTPOHHBIN yUeOHUK IS
CpEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JICKTPOHHBIN y4COHUK
http://www hemi.nsu.ru OTKpeITHIA KOJLISIK: XUMUS
http://www.chemistry.ru JluctaniimoHHas oJIMMITHAA IO XUMUH:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOCKT
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